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It’s fair to say that MySQL is the most popular open source database. It has a very large
installed base and number of users. Let’s see what are the reasons MySQL is so popular, where it
stands currently, and maybe touch on some of its future (although predicting the future is rarely
successful).

Looking at the customer area of MySQL, which includes Facebook, Flickr, Adobe (in
Creative Suite 3), Drupal, Digg, LinkedIn, Wikipedia, eBay, YouTube, Google AdSense (source
http://mysql.com/customers/ and public resources), it’s obvious that MySQL is everywhere. When
you log in to your popular forum (powered by Bulleting) or blog (powered by WordPress), most
likely it has MySQL as its backend database. Traditionally, two MySQL’s characteristics,
simplicity of use and performance, were what allowed it to gain such popularity. In addition to that,
availability on a very wide range of platforms (including Windows) and built-in replication, which
provides an easy scale-out solution for read-only clients, gave more user attractions and production
deployments. There is simple evidence of MySQL’s simplicity: In 15 mims&%r 1e8®, you really
can get installed, have a working database, and start running queries and store data. From its early
stages MySQL had a good interface to most popular languages for Web development - PHP and
Perl, and also Java and ODBC connectors.

There are two best known storage engines in MySQL: MyISAM and InnoDB (I don’t cover
NDB cluster here; it’s a totally different story). MyISAM comes as the default storage engine and
historically it is the oldest, but InnoDB is ACID compliant and provides transactions, row-level
locking, MVCC, automatic recovery and data corruption detection. This makes ‘it the storage
engine you want to choose for your application. Also, there is the third-party transaction storage
engine PBXT, with characteristics similar to InnoDB, which is included in the MariaDB
distribution.

MySQL’s simplicity has its own drawback. Just as it is very easy to start working with it, it is

very easy to start getting into trouble with it. As soon as your website or forum gets popular, you
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may figure out that the database is a bottleneck, and that you need special skills and tools to fix it.
The author of this book is a MySQL expert, especially in InnoDB storage engineB. Hence, I
highly recommend this book to new users of InnoDB as well as uers who already have well-tuned

InnoDB-based applications but need to get internal out of them.

Vadim Tkachenko

23 Fn & MySQL 3 48 & IR 442 4 # Percona/ 3] CTO

#n.& MySQL %t 3% & ## £MySQLPerformanceBlog.com#4k #
(M RMySQL (#25)) #H 22—
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9.7.2 MYySQI-IPCC-++rrrrrsreemssmmemessnmneniinns
9.8

#10% InnoDB#fﬁE?lﬁszﬁ@é@%%
MER -
10.1 3RBUnnoDBAEfi 5| % iF LD
10.2 InnoDBIFREGEEHy
103 4Ri%F0iEiR InnoDB I 1S
10.3.1 Windows T fJiiR
1032 Linux FRYIFIRX
104
M %A

/J \

INBE oo
Secondary Buffer Pool For

INNODEB  «e-eeverevmereaeemmmremiiaeresnenns
Master Thread R & ----evveeee
Doublewrite JE X &

wFHERBERARST

M %B
M & C
%D
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HEHEmE S BRARUE

BEBETHREEMEAASHIB TR | KERFEERBENEER
BERM | BENE | Bl mEZHE

Java —%ER: Java YL FE | Java SE | Java EE

Net HEARMEMEL TRICE: ASP.NET &

Net BARREH TR TRILE: CHES

-Net BAREMF R THRICE: VB.NETH

it C/CH+REESTHIRMRKRR BT H+MERE
Visual C++(VC/MFC) B FHERFRTETHR

Perl/CGI AR = nfe 2 > TR T 80l R4

Python if 5 42 1 BB (R 7 FH HIUREE) THRILE

B ¥ H&4 Ruby. Ruby on Rails 5% H T RSN TH

B PR MR IR IEICE: MySQL % | SQL Server & | Oracle &5
3% HTML/XHTML. CSS f§ i B T RICE

B¥r JavaScript. Ajax MR F I R TR RILE

P2 5% PHP JF R TR+ BT H+ USRS R THRICE

UML 3R FRTFRILE R4S FRAZLE

Z it LinuxCBT MIHE RS Linux g% S VUREE —E
REHM: Kl Linux 23 FRECKE (BT H+IEIE) Linux 25 TR R
Linux RAEE R L ESH TR THRILA

Linux shell. WK RGRIER PR T HICE

UNIX 8/ R G i % S BBl < B FH+ B> 2 2K iC
FreeBSD/OpenBSD/NetBSD & 2 I RIERF & HEE+UUM
Solaris/OpenSolaris B 7. ¥MMEHELTE TRES]



B18 MySQLAR LG ZFMESIE

MySQL# & A— AN BEEIEE, L PRELEMANBRIERS Lafr,
Linux, Solaris, FreeBSD, MacfiWindows, REZMALERE (MEE) LIAFEE
HARE, [BRMySQLILFRERILTER FEE FHWBEREW—B. B, fREIZRER
IR R EMySQLIEEFT A X S & BRI TR,

1.1 BXEREMLG

EHRESTHPERNTIARESRE, EII8AE “KB1” (instance) F1 “BiEE”
(database), 4% MAVEIRERIE, XHMANELIT, A
Q&#EE: YEBERAACHREMERIHRTUNES, EMySQLY, BHREX
RILARSfrm, myd, myi, ibdZ5ERIXH:, Z{E AANDBSI%N, 8 ERISCH]
REARBIERL LRI, MEFBRTHNHFZHIISME, BREEXHATE,

QHBWESH: AEEERGEB/EBUKR—NRXENFRAR. LENFATLIHE
BITNEEHB/EENLE, FEERILNE, BEELGAZETRRBESTE
JESCHERY

XA A ATLAL#E A, EREREATE2AE, EMySQLE, EEFEHEEN
BERRE~—HPL, BI—AEFZN—ANEIRE, —NBARER M —A %, HE, &
ERHE LT W RARE — A B8 FE WISl R OE L.

MySQL# IR I A— R R L LB EMEIEE, XA 5SQL Servertb k%A, B5
Oracle £ #BHIZEM B AR (OraclefIWindowshR A< th & HH R £ L AN, Xtk
L, MySQLEEELGIERSE ERIRIABZ — iR,

FELinuxiEfE R e REIMySQLE SR FE LB, A &40 AR

[root@xen-server binl]# ./mysgld_safe &
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froot@xen-server bin]# ps -ef | grep mysqld

root 3441 3258 0 10:23 pts/3 00:00:00
/bin/sh ./mysqld_safe
mysql 3578 3441 0 10:23 pts/3 00:00:00
/usr/local/mysql/libexec/mysqld --basedir=/usr/local/mysql
--datadir=/usr/local/mysql/var --user=mysql
--log-error=/usr/local/mysql/var/xen-server.err
--pid-file=/usr/local/mysql/var/xen-server.pid
--socket=/tmp/mysql.sock -~-port=3306

root 3616 3258 0 10:27 pts/3 00:00:00 grep mysqld

FEEARSASSTSMHRE, ZRAEEMySQLER, X BEHANEM T mysqld_safe
&k BFEIEE, BIIMySQLESFINGHEEARE, EEMEETHAIXNARIARLS
. EXBER——5p6.

Yazh KGR, MySQLEIRER X IRRAEE XA, M\ECECHRISEOR B 5B E
KB, X 5OracleISH 3 (spfile) 8L, FREHE, #EOracleds, REHSHH,
B SRARAE S, BiBEESRK. MAEMySQLEREES, TLIRAEE
XHE, EXFERT, MySQLE#BGRIEMMBASEIRERzIEF . HUATaL LA
&, HMySQLEIRESLFI Sz, EREWL i B A E B XX .

[root@xen-server bin]# ./mysql --help | grep my.cnf
order of preference, my.cnf, $MYSQL_TCP_PORT,
/etc/my.cnf /etc/mysql/my.cnf /usr/local/mysql/etc/my.cnf ~/.my.cnf

ALAER, MySQLE #&/etc/my.cnf— /etc/mysql/my.cnf—/usr/local/mysql/etc/my.cnf—
~1.my.cof (IR AR BV EL B SO, FTRER AR “MnRILAEREXHHEEFR -,
MySQLUIBR AR B X ohier ™ ZHRRE S, MySQLALUEI BN RE— M EE i
HISHCAME, FELinux3ET, EEXHF—fE etc/mycnf T, EWindows#FE T, BE
SRR AT LAR onf, MRTEER ini, iZfTmysql -helpfrd, FILAKEILATRINZ

Default options are read from the following files in the given order:
C:\Windows\my.ini C:\Windows\my.cnf C:\my.ini C:\my.cnf
C:\Program Files\MySQL\M\MySQL Server 5.l\my.cnf

BB A —NdatadirS 4, EZSHIRE THBENENREZ, ELinxBIERLET,
datadirBRik #/usr/local/mysql/data, 244R, RWLMESRIZS %, SEBHEAZER, HiX
B AR5, WTAR: '
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mysqgl> show variables like 'datadir'\G;

kkdkkk kbbb d bbbk dddrdhd 1' Trow *hkkkdkkkhkhkhkhkd bk d b d bbb dbdd
Variable name: datadir
Value: /usr/local/mysgl/data/

1 row in set (0.00 sec)l row in set (0.00 sec)

mysgl>system ls -lh /usr/local/mysql/data

total 32K

drwxr-xr-x 2 root mysqgl 4.0K Aug 6 16:23 bin

drwxr-xr-x 2 root mysql 4.0K Aug 6 16:23 docs

drwxr-xr-x 3 root mysgl 4.0K Aug 6 16:04 include

drwxr-xr-x 3 root mysql 4.0K Aug 6 16:04 1lib

drwxr-xr-x 2 root mysql 4.0K Rug 6 16:23 libexec

drwxr-xr-x 10 root mysgl 4.0K Aug 6 16:23 mysgl-test

drwxr-xr-x 5 root mysqgl 4.0K Aug 6 16:04 share

drwxr-xr-x 5 root mysqgl 4.0K Aug 6 16:23 sgl-bench

lrwxrwxrwx 1 root mysqgl 16 Aug 6 16:05 data -> /opt/mysql_data/

M EEFTLAEE], HskdataH R —/ 5, iX5EESER T /opt/mysql_dataH 3, %%,
B IR IE/opt/mysql_dataff) i A FIARBR, (483 R A mysql i P AL wT LA 4]

1.2 MySQL{EZLH

BT TENSE, BRRK o0 REEEXFFRA 7247 HE 5 r @ fn i
E. 5, FRAMTZDBA, BRFAXAR, LI FEHMMySQLEIAREW TREFBE
. RELAERIEMySQLE b ILARTE At #ISQL Server, Oracle, DB2{ELLER, Hik,
BEH WX FERIEEN -

Q A AMySQLA TR & X5 |?

O MySQL:#E EHRZH A EAR X FHHE?

O #E | KT 1 000WHt, MySQLAYHERES BRI T FHEAD ?

X FMySQLIUEERIE B REME , ARMBEXLRMZAT, RN, TEEABFHE
W, TREEENEREHHERAEEN,

ARt REWEZAT, REBREIZEMR T A —FRUOBNES . BB EMBEE
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Lhl. REAKIBXHNBERE, BIMySQLESIEE, MySQLUREIEELR. #riX
FER B fEOraclefISQL Serverd] GERIEMRY, (EiXXTTLLGEEMySQLIE R & BV ik
SIERRESHRE ., MBS ERE, BIRERXHNES, REKBEMEBEENALNR
RHFRT EFRESTIEREES BBESCRMEARE, REUTRASBEREZ
AR — BB E R, HPAREIR R EMERE, SREEEEX. BiEEN. &
P, BRESITENS, SEERRELATHTHN, MAEFRE BT S8 ESK G
A BEFNEE AT 2CE

MEXHHBFRERREBAYNL, BREL—MEEANGIORMEE.: BEELEH
— A SR (— Bk ULER A BERIRYSCHE) BY, AR ER XL HATIEMSELECT,
INSERT, UPDATEFIDETELEZ i1k, A fElid & B R HR1E XMk E BB E RN A,
T R B Kok e R BB BRI BRIE . BTLL, R {RIEOracle, SQL Server,
MySQLE b B MR BB 2, FIRER A RIRHINY, BAELRERFRINAASZLRIA
BEZAMKH. 47, EHEH LRXEGREENENE, AERITLREEFEMySQL
BaREREREW T, mEL-1ER,

@- Connectors

; Native C API, IDBC, ODBC, NET, PHP, Perl, Python, Ruby, Cobol

[

‘ Manegement A Connection Pool
Service & Authenncatlon Thead Reuse Conne(.llon Lxmrts Check Memory Caches
Utillties SR j :

SQL Interface Optlmlzer Cathes & Buffers

{  Backup& | DML, DDL, Stored § Quary Translation Access Paths, Global and Engine

; ecl{);eilycam:nty, Procedures Views, Object Privilege Statistics Specific Caches &
Triggers, etc. Buffers

P a e Storage I
Memory, Index & Storage Management

File system Files & Logs B b
773 NIFS,ufs, ex2/3 Redo, Undo, Data, Index, Qg\*&@ 1
A NFS, SAN, NAS Binary, Error, Query and Slow ﬁ

El1-1 MySQL{k R &#
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MET-1EATATLARIL, MySQLELAT JLER A K -

O &b A .

Q ERRFSMTAELAMN.

O SQLZE A,

Q FEigor A,

Q fLibasds:.

Q£ (Cache) Hf.

Q w5,

Q .

MEL-BERTLAED, MySQLIX 5 %R ERV R EE R At R 4N R ik
51%, MySQLIEAAMIFE5 I EEIGRE T —RIFREREEIM S i, XLk EF
ESIEAS TR, ARREABTEEERAAASSHLEN, mSQLoHrSMRLESE, mF
SRR EYEEWNIKIL, BMFH5ISEA LEMATLRE B CWEERHETHER,

ER: ARINEREATAY, "ARREEAE, FFEFLABI-1HFHHMySQLA
ALEMB, ©rTHRABEFEANT BMySQLA M K 4 8 ,

1.3 MySQLRFEFHE5 &

124K BYHAR T MySQLEIR B s BB 1 R 06 R, A48 T 720851 R MySQL
X BIFH AR A — N B BB, RS RO, B TS R & B A,
REB BB LR RS AR RS 1R . ST IR A PR, R0 SRR BN,
(BT HR& MR R BI5 FHF RN RRE ARG T, HFDBAKSL, Mi1pi%E
ZI N IRBIMySQLAYELU T4 1 %

B FMySQLREFF R, RAILIRIEMYSQLEUE LI 55 4 M4 5 B SRR RS
B, S RANRIRK ARG SRR, TR SRR KT E DB, X
BRI DB, Hoan, eBayflgor Chernyshev T RIfiXtMySQL MemoryZ#fif 5| 4y

‘www.TopSage.com



6 9 3

St (http://code.google.com/p/mysql-heap-dynamic-rows/), 3} FeBayHy
Personalization Platform, GooglefiFacebook% 2 B3 MySQL# 4T THIE{LIAIES. K
¥ 21818 ¥ InnoDB7E6% 5 | MR th bt 1748 . YR IN T & FSSDREBIE hith©, &
il I SSDRY AL IR B Bl HE— B R B SR A SO MERE . 248, MySQLE SRt
FHTISCLRBHELAS KN ANER, MRRELE, RATUFEE CHEHS
oRHE B OHENER., MySQLE S FMOE 1624 H THE B % LIFMHE BN R,
Atk B TABHTEE.

B TMySQLEYFF IR AR, 7EBE5 1% LISy AMySQLE H 7045 1 BB = 570551 %,
BEE=FHFH5IEMBA, MALMMAInnoDBFEE51% (FLEHOraclelily), HFE
FARRE 2, EERMySQLEEEOLTP (Online Transaction Procvessing, EE&FTFSL
B) R ERRSZNEMESIE, SREINDE, BIMIZRELANNALEEANE
BESI%, DATRM—SfM oI BNHENE, IMETAREENS%,

1.3.1 InnoDB7E{i#5| &

InnoDBAEfESI1 X HHFF, TE@MAELFFLE (OLTP) FEMMA., KA
TERLE, XHEIME, IR LITFOoraclem bk iE, BBVIAKG R FBURBEARS 4
1. MySQL 7£WindowskR# T ByInnoDBREBIAKIFERES %, Rt InnoDBERIA M 1 & 7E
B IMySQL il X A ki 4= 1 .

InnoDBAfif 5 | i WA — MBI REEH, XNMREHEHEESE—FHInnoDB
BS#TEHE. MMySQL 4.1 (E#E4.1) AFLE, BRILAHE N InnoDBIFiE S BERIE
B SR AF OB — /MRS RUibdSC e . 5Oracle2t{l, InnoDB7Eff 51 % mIM A LAE AR ik %
(row disk) SREHFRZEI,

InnoDBif it f£ i £ MR A I &k 15H] (MVCC) RIR\BEIF KM, HELI T SQLIRHAERY
AFRRRE S B, BRIAHREPEATABLEZ B, [6Rt{E A —Fr#kHR Anext-key locking iy 5 & &
B 4)i% (phantom) BERIA4, BRibZ5h, InnoDBRSFESI MBI TH AL M (insert
buffer), —¢&E (double write), HEMMAHZES| (adaptive hash'index)\ iz (read

© i#N.: http://code.google.com/p/david-mysql-tools/wiki/innodb_secondary_buffer_pool,
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ahead) FEHEREFNE AT ARIThRE.

St FRPERAOFS, InoDBFEESIERATRE (clustered) HIFH N, XFHALE
{lFOracleRyR 5 IR ER (index organized table, 10T), FIKRZMIFHEMILERIVINFHF
W, WBEREBRBERENLEHEEEME, InnoDBH i3I ¥4 HE—FTAER— 6T
ROWID, FLAptfEhE8,

1.3.2 MyISAMZEf%35] &

MyISAMAF54 5% 2 MySQLE HRURIF S 1%, KSR ZHFS. RUMLEX
#5|, ¥T—L50LAP (Online Analytical Processing, 7E£k4r#TAbHR) E’g{’ﬁﬁ}%‘ﬁ&o B&
WindowsffiAsh, R BTHMySQLIRABIAMIFFiES %, |

MyISAMAF %S| R HMYDFIMYIEH K, MYDRRF RS, MYURRFERE
513cf:. ATLLGEE fE Aimyisampack TR R#E—F E4a 8 3, B hmyisampack TA(E
AfxE (Huffman) GDFHEREBREREIE, FkEAmyisampack TR R FHIRE
RigHy, HSRIRHATLAE S myisampack R A B 3

FEMySQL 5.0AZAT, MyISAMBUIAZFRRIRK/NA4G, MREFEIFHFATIGH
MyISAMZE, NEEFHEZEMAX_ROWSFIAVG_ROW_LENGTHE M., MMySQL 5.04
Frak, MyISAMBRIAZFR256THI R REIE, X2 BHE —M M ANEK,

B M FMyISAMA 3] % A&, VMySQL&#EE-)’\%ﬁﬁ-K?%‘%I X, BAELH
BHEXBBREAGASATAR, TEAREALRUAEZ S BEG X5 KIEE
XA AR, b, AMySQL 5.1.230 AZ AT, £ib2 A32{11F R 6442454k £ 43R
BT, BARIMEAERLRERENIC, AZEHRAT, 6402 FRTHL
HXFIGHENEFE,

1.3.3 NDBTEf&5| %

20034F, MySQL ABZ T MSony EricssonA By TNDB £ #5|% (& 1-14Cluster
S|%), NDBFfif5 %2 — N EHEMESI%, XL TFOracleWWRACERE:; Ak, SOracle
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RAC share everythingZ5# RNRIRR, H &4 &share nothingfI SRE¥SE4Y, FILRERMEE &
F A eyE v . NDBRYKE 2SR BEANTFH (NS URFEFE, "TLLHERSI&K
WHAERA £), HtEsER (primary key lookup) Ry EEMHR, H Hifid#NNDB
#EAfEN A (DataNode) RILASMEMBIRE SR EEIERE, RE A, MMERNERRL.

X TNDBFfE5 %, A—AREERER, MstENDBEFH#SIEAEREERE (JOIN)
REMySQLEIRER TR, MAREFHSIEETRA, XE®RE, EREERETE
REKHIMZIFH, FEiGRERE. mRMRTXAFM, NDBIFESIERHH NI
RAEHEXH.

& : MySQL NDB Cluster& %3] & A4 R Afe & ko &, # BNDB Cluster@.
4k # Carrier Grade Edition X2 F M A#: A A, T ¥k@idhttp://dev.mysql.com/
downloads/cluster/index html 3% £F 3% #7 B A #)NDB Cluster& % 5| %

1.3.4 MemoryfFfi&s| &

Memory#Ffif 51 % (ZATFRAHEAPTEAE S| %) BRPMBIEFBRENTFF, WRERE
FEERSRE AT, RPVEETEEE. e E4ATHERM SEEAENR, LIk
B\ EFWEER. ERINMERARARS, MARBINBBAIB+HRHERSI,

BAMemory i 5| S BRI, (EEEH LTEA —ERIRE], Hean, HAXH
FH, HERMEEREE, HAAXIFTEXTHMBLOBSY%R, BEENR, FHTKFE
(varchar) RBtR#EMBE®HFB (char) BIHRHETH, HEKR/AF (XN EBEZAIE
2427, eBayfylgor Chernyshev LRI 224 H TPatch %),

WAONE— R EBBARIR, MySQLE# & { FiMemory 77 i 5| B4 24 I R R 77 i
MR R A RE (intermediate result), AR A AIGERERTFMemory i 5| R A R IX
B, XHEPRALREESETEXTHBLOBF&K R F B, MMySQLEHE &L IEHHE# 3
MyISAMZF %5 | SR M X Bl RE AL . ZRTRBIMyISAMA A 8098 3k, B X i = A2 Y
bt RAEREX TR IS HE L.
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1.3.5 Archivefefifs| &

Archive £ 2% N % $¥ INSERTAISELECTH:E, MySQL S1FFia%i5%3], R
ZibEHEBIER (row) BAEHETEM, FHLE—BAL 10, EMELRIR,
ArchiveTr it 31 SEE % 5B A TEMIT ISR, WA RS A, Archiverrht 3|5 1T k5T
B REARIE, EBREAYEFATYELNEMRIIE, 1kt Bt ERRAEED
EAFRSETIRE, |

1.3.6 Federated7Zfi5| &

FederatedF i 5| R HA A BEHE, ERARIE R —EZEMySQLEIE ER & 2% Ly,
XA M TSQL ServerfI iR % 2 flOracle B ML, AEAYR, Hi[FederatedfF
oA HMySQLEIEER, ARXHERWBIBER.

1.3.7 Mariafg{ig5| &

MariafF (55| BRI KBS %, Rit BirEERARBARFEANIMYISAMAE 512,
M AMySQLEVERIANFR i 5188, JF % & —MySQLI €44 A 2 —HJMichael Widenius,
B, ERILAEERMyISAMBYEERA, AL SHERBMRSISCH, 7808,
RUMVCCHRE, XHBEFMEFFLLMET X, AR EFHBLOBERALEARLHE
PHERE.

1.3.8 Hi#Ff#EsI %

BT LERIMTFEGEIIES, THRLSEMMEMESIE, BiEMerge, CSV,
SphinxFilnfobright, EM1EE % ABRMGE, XERE——MABT. TR TMySQL
WX 2 SEHEISRE, IAERTIUEE 2% R EMAET,

O At AMySQLE X #4X %32 K] MySQLE#, MyISAM, Sphinx#EfE3I#%

BAEI,
O MySQLEEE AR X 357 4| MySQL MyISAMAE RS SR L #8%5, HE
InnoDB X, HeRARX TR RIM AU, MFETLXFEME, MyISAMMRE K
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.

Q HRMBIMERT1000WH, MySQLEHRES BRI THERG? ! MySQLESEE,
PRI, EESRITHREBEM, HRLAZEN TR, HEXETESZLMEN,
IRPRERE T ERRRF S ELAR ERAVELE, HAMBIEEMySQLB AR
RI. g7 FM ERRAY, Mytrixfilnc.7EInnoDB_E724% T8l ITBRISIE, BF
— LR oMt W A InnoDB 7 5| B AL B - 2) B FDBOO K 8 A/ THIRR1E,

1.4 BHEMESIZEZERILE

Wi 13RI, BATTRT FHE5IERMySQLE REMIIBL. AT RITEEDT
BB EL LA S I R LR E B B AR A O | v, E1-2BLA FMySQLIYE
FHEM, BIAT—EERAMySQLEMSI R ZAMAR 2L, BFEFRERNRE, FHX
. BIRVRLEE, MVCCXH, RIIES. HBMERIE,

Feature MyISAM  BDB Memory innoDB  Archive NDB

Storage Limits No No Yes 64TB No Yes
Transactions (commit, rollback, etc.) v v

Locking granularity Table Page Table Row Row Row
MVCC/Snapshot Read v v v
Geospatial support W

B-Tree indexes v v 4 v v
Hash indexes v v v
Full text search index v

Clustered index 4

Data Caches e v v
Index Caches U v v Ld
Compressed data (V4 ("4

Encrypted data (via function) . v v v v v
Storage cost (space used) Low Low N/A High Yg‘a,’ Low
Memory cost Low Low [ Medium High Low | High
Bulk Insert Speed High High High Low ng: High
Cluster database support v
Replication support v v v v ("4 w
Foreign key support v

Backup/Point-in-time recovery v d v v " 4
Query cache support I v v v v L
Update Statistics for Data Dictionary v v v v v

El1-2 RRIMySQLTFfif 51 BRI AT LLAR

ALLEE, BMEMSIENSIBIER. FERRTIIRES, REBEEN—F
FTHEEFER LS, MATRKEIABBEESRAXMHRENRKXHIETHIBERT
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FESH, MMySQLIIZITHEEF KM AMAARRAAENMAREEERES, IUFESX
FESHFESIE, EARHAEMANEMySQLIRIEXHRERIEE, KXTAR, AR
MySQLEY & T AR A5 5 [ Ry R R FTRELLA A TH R LR E,

FILA#E I SHOW ENGINESIEH) 2 & 24 a4 £ FAIMySQLEHE T X F I g1 2%,
FILL@ i A $Rinformation_schemaZ@4y FHIENGINESSRREE, T Fizs:

mysgl> show engines\G;
khkhkhkhkhkhkhkhkhkkkhkhkhkhkhhkhkhkkkdhkdkdkkh 1' row AR EEEEEEE R R R R RRR R R REREREEEZR]
Engine: InnoDB
Support: YES
Comment: Supports transactions, row-level locking, and foreign keys
Transactions: YES
XA: YES
Savepoints: YES
dkhkkkkkhkhkkhkhkdkrhkdrhhkhrrdrhkkdd 2. YOW **xxkxkkkkkhkkkkdddddrrrdtdtdtxxx
Engine: MRG_MYISAM
Support: YES
Comment: Collection of identical MyISAM tables
Transactions: NO
XA: NO
Savepoints: NO
tA R A A RS AEE R R R R R R R R R R RS 3. row ER R R R R R R R R R R R R R R EEREEEEES]
Engine: BLACKHOLE
Support: YES
Comment: /dev/null storage engine (anything you write to it disappears)
Transactions: NO
XA: NO
Savepoints: NO
LA R EE R SRR EEE R R R R R RERREEEES] 4. row ER R R R R R R R R R R R R EEREEEREEEEES]
Engine: CSV
Support: YES
Comment: CSV storage engine
Transactions: NO
XA: NO
Savepoints: NO
AR R R R EE R EEEE R EEERERERERERESSE.] 5. row ER R R R R R R R R R R R R R EREEEREEESEES.]
Engine: MEMORY
Support: YES
Comment: Hash based, stored in memory, useful for temporary tables
Transactions: NO
XA: NO

Savepoints: NO
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12

khkkkhkhkhkhkhkhkkhkhkhhkhkhkhkhkkhkhhkkhk 6. row kkkhkkhkhkkhkhkkhkhkkhkhkkhkhhhkhhkhk

Engine: FEDERATED
Support: NO
Comment: Federated MySQL storage engine
Transactions: NULL
XA: NULL
Savepoints: NULL
khkkhkkkhkkhkhkkhkhkhkhkhkhkkhkhkkhkhkhhkhk 7. row *hkkkkkdkkkkhkkkhkkkkkkhkkkkkhkkk
Engine: ARCHIVE
Support: YES
Comment: Archive storage engine
Transactions: NO
XA: NO
Savepoints: NO
khkhkkkhhhkhhhkhhhkhkhkhkhhkhkhkhkhkhkx g8 row khkkkhkhkkhkhkkhkhkkhkhkkhkhkhkhkkhkhkkhkik
Engine: MyISAM
Support: DEFAULT
Comment: Default engine as of MySQL 3.23 with great performance
Transactions: NO
XA: NO
Savepoints: NO

8 rows in set (0.00 sec)

¥
|

T T BRI My SQLIR SR I 08 B SR R 3 B R & M BE S I Z MR Bl . BATTH
SHBITUTIER, RREHEREREREESIERERIKRD,

mysql> create table mytest engine=myisam as select * from salaries;
Query OK, 2844047 rows affected (4.37 sec)
Records: 2844047 Duplicates: 0 Warnings: 0

mysql> alter table mytest engine=innodb;
Query OK, 2844047 rows affected (15.86 sec)
Records: 2844047 Duplicates: 0 Warnings: 0

mysql> alter table mytest engine=ARCHIVE;
.Query OK, 2844047 rows affected (16.03 sec)
Records: 2844047 Duplicates: 0 Warnings: 0

B BROGHRITEI, YR FREFAMyISAMA %31 %k, FHIK/N440.7TMB,

{ FInnoDB7E i B SR KM K B T 113.6MB, fs FlArchive 75 i 51 RTRAIK/PNHRE

20.2MB, ZRHIR MR A /N E R BB T &AM EHTR,
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FER: MySQLARAE T —ANEH 4769 A R R ~MySQLE- . o e 6 T ) $c 4R B, 4o
SQL Servers2 4 #) AdventureWorks 7 ) # 4% & foOracle$2 4 &) = ) 338 B . AT
$a, ;e BMySQLF | S A HAMRY, THRREARHIATHHEELH AZRY
HERTHPEALTEE (IwOracle#oSQL Server), UABXATH EEEHTEE
RAe XM A—R, TRBEUATHEERSFH HIREEGTHME: http://dev.

mysql.com/doc/,

1.5 E#EMySQL

FART BEEMySQLEIEENE AL, FEEBOE, EHEMySQLERELRE
FEABRMMySQLER L BT EE. ANFRAERY, R ER#ABERE. R
HEEELR TR, MiZoEFANARBEEIRAEE. G4EHE, WAF, TCP/IP
E#F, UnixkiiAEEF, MySQLIRHRVERS XNA R EFEHLE LB 1R R AHEE
fEAK.

1.56.1 TCP/IP

TCPIPERHF HARMySQLEEF & THREAERE L, MR WS
ZHI—FH N, XFHHAETCP/IPERE LB — MM ETRENEEEER, —BRELTE
FinfE—&RE# £, MMySQLEBFIES —ERS % L, XFMENLEEL—/TCP/IPK
%ERE, Blan, HATLAEWindowsfRS 2% TiF Kk — & BELinuxfR % 2% THIMySQLE i,
TR,

C:\>mysgl -h192.168.0.101 -u david -p

Enter password:

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 18358

Server version: 5.0.77-log MySQL Community Server (GPL)

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

mysql>
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X HAYE P& Windows, T —&Host IP4192.168.0.101 M ySQL L4 % #2 7 TCP/IP
TR, HHEREI. 25, BATUXMySQLEWE Edt 1T —SfiE E#E, mDDLF
DML%,

XEFELEELE, FALTCH/IPEREZMySQLEFIF, MySQLAAKRE —RUR
ME, FARAET R EIFRIE PRIPES R IFEZEEMySQLEH, HMEEmMysqUET,
F 4 Huser, ITHIR,

mysql> use mysql;
Database changed

mysgl> select host,user,password from user;

dhhkhkhhkhkhkhkhkkkkhkhkhkhkhkhkhkhkhkhkhkkkkhkik 1. row dhkkkdkhkkdkkkdkdkhkhkdkhkhkhkhkhkhkhdkhihkkik
host: 192.168.24.%

user: root

password: *75DBD4FA548120B54FE693006C41AA9A16DESFBE
Ahkkhrhkhkhkhkkkhkhkhkhkhkhkrhkhhkhrhrhkhkhkhkhhkk 2. row dkhkkhkdhkhkhkhkhkhkhhkhhkkhhkhkhkhkhhkhkhkhhdhk
host: nineyou0-43

user: root

password: *75DBD4FA548120B54FE693006C41AA9A16DESFBE
khkkkkkkhkkkhkhkhkkkhkhkkkkkkkkkkkkk 3- row kkkkhkhkhkkhkkhkhkkhkhkhkkhkhkhkhkhkkkhkdkikikk
host: 127.0.0.1

user: root v

password: *75DBD4FAS548120BS4FE693006C41AA9A16DESFBE
kkkhkhkhkkkkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkkx 4_ row khkkhkhkhkhkhkhkhkhhkhhkhkhhkhhkkhkhkhkkhkhhkk
host: 192.168.0.100

user: zlm

password: *DAE0939275CC7CD8E0293812A31735DA9CF0953C
dAhkhkhkhkhkkkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkdkkkk 5. row khkkhkhkkhkhkkkhkkhkkhkhkhkkhkhkhkkhkhkhkkhkhkk
host: %

user: david

password:

5 rows in set (0.00 sec)

MR BRF P ATLARE, MySQLAWdavidix ™A FEMEMIPER TERIZKH, I
BREEHEG, Wb, B4 H T rootH FESA B T T EISHIRR.

1.5.2 wREFENEERE

EWindows 2000, Windows XP. Windows 2003F1Windows Vistall R E} 2 JFHY
Windows#B1E AL F, MRANEEEENHEER—REE L, WAVLMERGAE
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B, SQL Server$iE EBIN R fF A HE b i Ay £ F 8, EMySQLEIE A, FE
AL B 3 H 5 F--enable-named-pipei 3, ZEMySQL 4.1 Zf5HIRAH, MySQLERH T
HENFREESR, R E R M--shared-memory, MEMEREZNEHRFR,
TEERERT, MysqlZ Pk 44401 i F -protocol=memoryi£ I .,

1.5.3 UnixigiEREF

FLinuxFUnix3E T, BRILAMERUnixREZE s, UnixEEFHEIAE - MLE
i, BTLARGEZEEMySQLZE FimfifiiE ELGIER — & RS & LR TER. RATLIE
BB SCEhig e BT SCERIRR, n-socket=/tmp/mysql.sock, 2458 B L BBFE,
BATTLLE S TH6r 4 k47 UnidI B 7 U R -

mysql> show variables like 'socket';

kkkkhkhkhkhkhkhkhkhkhkhkhhhkkkhhkhkhdhhhi 1. YOW *kkkkkhhhhhhhhkkhkthddhkhkhkhkhkhkk

Variable_name: socket
Value: /tmp/mysql.sock

1 row in set (0.00 sec)

SE T Unix B FCHRBRESE, BMATLAMERZTXHITERET, MTHR:
[root@stargazer ~]# mysqgl -udavid -S /tmp/mysql.sock

Welcome to the MySQL monitor. Commands end with ; or \g.

Your MySQL connection id is 20333

Server version: 5.0.77-log MySQL Community Server (GPL)
Type 'help;’' or '\h' for help. Type '\c' to clear the buffer.

mysql>

16 gt

AEEEMEBTEBEMBIEELOIRIE L, BHEESHT TMySQLAVRREH, MM
H-PRUBIAT “SB” 1 BEE" WXB. AR, TERMySQL DBALE
MySQLEYFR AR, MEIZCLNEN LT TMySQLEIAREW, FHIEMySQLME
AR AR SRS . FAMREMySQLA PRAEIRELX — &, WS IIREE,
(ERFIF KR T B,
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AR MR T EMERRFHTIEAESE, SRFRURENZRAMKE, LA
ETARELTEFMSIEREASE. BERA—N, BARAMYSQLEF£7#M451%, HE
ENZAAFERSENESR, BRMNERESFNERERES HCNFHESI%E, H4,
MEREENIRE, TLWMERFHIZNIERD, EERUEE CEFENRENFMHS
¥, ZABEFIRRENG?
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InnoDBRH 5 R LHIMySQLFFE5 1%, it LKA T 2T Oraclefy B2y, —KRi =,
£ OLTPRYR; i, InnoDB RFiZ1E 10 B R E w51 %, R, #=HE%InnoDB
MFEE, A HERMySQLEREREK . FFEHIEMN B InnoDBIF 445K REMR K
ZN G I €A 0k & o

2.1 InnoDB7EfiE 5| 24k

InnoDBInnobase Oy F O F %, WAL EMySQLATH i il & ThRAH, £
Windows FRRINIR 631 %, 47E 31 R E— D 2 X HACIDFE & HMySQLA 53]
% (BDBRE - AXHFHMMySQLIEREI%, HAECLSBEIEFR), TR, X
MVCC, $864() T Oracle Rt M —BtbIR B IE, XHIME, BiRit R B LRI
MARICPU, MEREEOraclefI%i4, ¥4 % InnoDB 50raclefB2sM], hiFXHR %
t 4 Oracle E & F7EMySQL ABZ A% A RIRE.

Heikki Tuuri (19644E AT 252 #/ReE#) ZInnoDBEEE I BMAIMBA, 5E4K
Linux 8% ALinusEl R 25 2 MR AERAK . 1619904 52 B SR 3% 3 A B B4R 19
260G, T 19954 K irInnobase Oy2 FHHECEO, R, RUEHEER, £
InnoDBFE A5 1 Sefy FF & FBA A, 453k | o ERHE A% Calvin Sun,

InnoDBA i 5| B L HiF £ KB WIS A, HlanFk 1% Yahoo, Facebook,
youtube, Flickr, fERZKiFxkUHA Wow, SecondLife, #ERZHFE, WEMNELER X
Hb 45— 55 4007 R B Oracle % EIMySQL, B AT IIAI7E A4 5| % # £ InnoDB, K2
MySQLEIi &% , 7R InnoDBISIRE, BRKINN, MEEH— MEFHOLTPHER

© %4 F200648 E L4 Oracle A R,
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{£ AIMySQL InnoDBTFfi 5| S 2 £ 2 BE

MMySQLIIE 75 FHHEREMR &0, AR InternetH # 4 /i Slashdot.orgiz 47 #EInnoDB L,
Mytrix, Inc.#EInnoDB_E 778t ITBRISE, BF — K bk s 7EInnoDB _FALE )&
FIB00K # A /EFTRIHRIE, XLFUE T InnoDBE— /M@ tERE. ®™TH. BT RAITFiE
5%,

InnoDBFIMySQL—#, 7EGNU GPL 2T %47, AXRELMySQLIEBHFEL, &%
http://www.mysql.com/company/legal/licensing/, X B Mt L N4E,

2.2 InnoDB{kZ 2244

S 1FERATT #E TMySQLEYE R4y, BLERREIRIEER AL T ##InnoDBRIZEHY
A, E2-1E 32 B/ T InnoDBAIFFE % 5| Ak R 224, InnoDBF LA, FRATLAA
HXBENFRAR T — KN, AFWT IE:

Q &P A HBR/EBREEHRNZ N NHEEEN.

O ZfFrA LRSI, HEREIRR, H AN CHREEHTES ZATEX

BEFF.
QE#HHAZE (redolog) &,

......

InnoDBFif 5| %N fith

E2-1 InnoDB{kZH&H)
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REKBEMNFEMEAENTRBNERF IR, RIS G FMNTFEFNERIEL
RIS, o, BEBRAEE SRR S, FHRIEEBBERXEREHRLT
InnoDBREWKE B TF B iTIRE.

221 FA%E

B FOracle £ it R HIZEH) (Windows TERSN), R AL — LR B4 KB
HOracle ¥ /EfTHR G #HE, fipesfrd ., —MEKiL, OraclefyB.L s &R A CKPT,
DBWn, LGWR, ARCn, PMON, SMONZ%

fRZDBA[R|#, InnoDBF-f 51 & & XHAIEEH, ARERELEBRAREZIE,
ke £ F InnoDBRYIF RS, KB InnoDBI AR X HE X4l & B T#IERY, InnoDB
TEREE 8 B 7E — /M Wi FRmaster thread (28R F TP SS8L T BRI UThBE.

BINMEIR T, InnoDBIEREE| M 54 & FBAET/——4410 thread, 1/ master thread,
18 (lock) Mg, 1AMEHRKRERE, 10 thread #950B i i B 34 # #Jinnodb_file_
io_threads 4% Hl, ERiNA4, THIR.

mysgl> show engine innodb status\G;
khkkkkkkkkhkhkkkhkhkhkkkkkkkkkkkk 1 « YOW *kkkkkkkkkkkkdhdhhhkkkrrrhkkdd
Type: InnoDB
Name:

Status:

100719 21:34:03 INNODB MONITOR OUTPUT

Per second averages calculated from the last 50 seconds

I/0 thread 0 state: waiting for i/o request (insert buffer thread)
I/0 thread 1 state: waiting for i/o request (log thread)
I/0 thread 2 state: waiting for i/o request (read thread)
I/0 thread 3 state: waiting for i/o request (write thread)
Pending normal aio reads: 0, aio writes: 0,
ibuf aio reads: 0, log i/o's: 0, sync i/o's: 0
Pending flushes (fsync) log: 0; buffer pool: 0
45 0S8 file reads, 562 0S file writes, 412 OS fsyncs
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0.00 reads/s, 0 avg bytes/read, 0.00 writes/s, 0.00 fsyncs/s

END OF INNODB MONITOR OUTPUT

1 row in set (0.00 sec)

W LAEER], 41042 5y BlEinsert buffer thread, log thread, read thread, write thread,
FELinuxE 4 F, 10 thread B AR GE#/T A%, HRAEWindowsEE TRILIAL S %K
innodb_file_io_threads33KIO thread, InnoDB Pluginffi 2= FF #5301 BRIAIO thread Y%k
8, BiARread threadFiwrite threadsy B KB 744, H HAEFE Hinnodb_file_
io_threads&:%, &4y B{# Hinnodb_read_io_threads¥linnodb_write_io_threadsZ:%f, #n

TR,
mysql> show variables like 'innodb_version'\G;
(A S AR SRR AR RS R AR EREEEEEE S, 1_ row hkhkdhkkhkdhkhkhkhhkhkhkhkhkhdkhhhdhhdhdd
Variable_name: innodb_version
value: 1.0.6

1 row in set (0.00 sec)

mysql> show variables like 'innodb_%io_threads’'\G;
khkhkkhkhkkhkhkxhhhkhkhkhkhkhkdhkhkhhhhhd 1. row AhkhkXkhhxhhxhhxhhhkhixhhkhkhkhkhkddd
Variable_name: innodb_read_io_threads

value: 4
kkhkkkhkkhkhkhkhkhkhkkhkhkhkhkhkkxhhhhkhhk 2. row khkhkkkkhkhkhkhkhkhkhkhkhkhkkhkhkhhhkdkhidkk
Variable_name: innodb_write_io_threads

Value: 4

2 rows in set (0.00 sec)

mysqgl> show engine innodb status\G;
khkhkkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhhkkkdhhk 1. row khkdkdkhkkhkhkkhkhkhkhkhkhdxhkhhkhkhkhkhkhkhkdx
Type: InnoDB
Name ¢
Status:

100719 21:55:26 INNODB MONITOR OUTPUT

Per second averages calculated from the last 36 seconds

s s e e
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FILE I1/0

I/0 thread 0 state: waiting for i/o request (insert buffer thread)
I/0 thread 1 state: waiting for i/o réquest (log thread)

I/0 thread 2 state: waiting for i/o request (read thread)

I/0 thread 3 state: waiting for i/o request (read thread)

I/0 thread 4 state: waiting for i/o request (read thread)

I/0 thread 5 state: waiting for i/o request (read thread)

I/0 thread 6 state: waiting for i/o request (write thread)

I/0 thread 7 state: waiting for i/o request (write thread)

I/0 thread 8 state: waiting for i/o request (write thread)

I/0 thread 9 state: waiting for i/o request (write thread)
Pending normal aio reads: 0, aio writes: 0,

ibuf aio reads: 0, log i/o‘s: 0, sync i/o's: 0
Pending flushes (fsync) log: 0; buffer pool: 0

3229856 0S file reads, 7830947 0S file writes, 1601902 05 fsyncs
reads/s, 0 avg bytes/read, 0.00 writes/s, 0.00 fsyncs/s

e s s e

END OF INNODB MONITOR OUTPUT

1 row in set (0.01 sec)

fEWindows F, FATEATLLE T Visual StudioskHiIRMySQL, FH ik B Sk MEBHE
MEEER, MER2-2FTR,

[BR = )
5856 FHR _write_nolock ®FEE 0
. 2828 win32 18 77d66ata ha3 [
b 1828 jo_handler_thread os_event_wait_multiple B 0
w1344 io_handier_thread os_event_wait_multiple =1 0
% =y 1204 io_handier_thread os_event_wait_multiple BE 0
<~ 2896 io_handler_thread o5_event_wait_muitiple B 0
4948 io_handier_thread os_event_wait_multiple 85 0
Y . 1896 io_handier_thread os_event_wait_multiple B 0
v 2824 io_hander_thread os_event_wait_mutiple ’ 8= ‘9
v 5260 in_handler_thread os_event_wait_mudtiple =3 0
k< 1360 io_handler_thread os_event_wait_multiple =] 0
v 6088 io_handler_thread ' os_event_wait_multiple iy 0

srv_lodk_timeout_and_menitor_thread os_thread_sleep 1=} 1]

srv_error_monitor_thread os_thread_sleep 0

E2-2 Windows FInnoDBTEfi% 5| S RI4E
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¥
N
g

222 HE

InnoDBFF i 51N H AT LA AR : Zobiy (buffer pool) ., HEfll H B it
(redo log buffer) LAR#SMIANFF#L (additional memory pool), 4Bl ffic B X HHIS K
innodb_buffer_pool_sizeFllinnodb_log_buffer_sizefk /M, LLTEBR T —EMySQLE
HBERS S, R lnnoDBERES bk, B H S RFSIMINELS SR E
#2.5G, SMFIBM (& BILAFEFHBR),

mysqgl> show variables like 'innodb_buffer pool_size'\G;

LA S R E R R SR REREEEEEEESEEEEESESESE,] 1. TYOW *hxkkkkkhkhkhkhkhkkhkhhkhkhkhkhkhkhhhhhh

Variable_name: innodb_buffer pool_size
Value: 2621440000

1 row in set (0.00 sec)

mysql> show variables like 'innodb_log_buffer_size'\G;

LA R R R R R R SRR EREESEEREESESESSER] 1. TOW **kkkkkkkhkkkhkhkhhkhkhhkhkhkhhhkkhhk

Variable name: innodb_log_buffer_size
Value: 8388608

1 row in set (0.00 sec)

mysql> show variables like 'innodb_additional_mem_pool_size'\G;

J dk g dedk dkde g de e gk ke de ok kg ke ok ke ke ko ok ko 1. TOW **kkkkhkkhhhhhkhdhhkhhhkhkhkhhhkhhhk

Variable name: innodb_additional_mem_pool_size
Value: 8388608

1 row in set (0.00 sec)

BRI L BRI ESSY, RS FBEE ., B b InnoDBAY A5 BAY
TEAFRN SRS ECH&T (BH16K) BRREZML, REHRELEIER (LRU)
HREERREESZ PR, WREEEXHREEYK, SREAERESEF
R (RAEBHE, ETAART), 55 E% B — & 05300 45 oh it 19 B TR 37
(flush) Bl3cf. FLAEiL 44 SHOW ENGINE INNODB STATUS3k % Finnodb_buffer_
poolf ELeRfE FfEOL, AT FIR.

mysql> show engine innodb status\G;

kkkkkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkikk 1. TYTow *kkkkkkkkkkhkhkdkhkhkhkhkhhhkhkhhhhk

Status:

090921 10:55:03 INNODB MONITOR OUTPUT
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Per second averages calculated from the last 24 seconds

------

......

Buffer pool size 65536
Free buffers 51225
Database pages 12986
Modified db pages 8

fEBUFFER POOL AND MEMORY H ] |}) & F|InnoDB 77 fi% B | % 45 vh ith B9 (i F 4% 10,
buffer pool sizeRBH T —3H L /LAy (buffer frame), %/ buffer frame 16K, }il‘fL‘J.
X B —3 5B T65536%16/1024=1GAFFHIZE hith . Free buffers3R 7R =4 {if 25 R HIZR Ml ,
Database pagesZn CL2{# FRIZR i, Modified db pages®/mMETIRISCR . MY AIRESE
¥, XEHEWENEDHAK, BEAES it A Kk r 2 R T SR E— S EA.

& show engine innodb status@j 4 E THTRZ SATHRE, mALEEAN
B & B AlnnoDB A3 # &5KE, R E&TH F KM T LA 2, Per second
averages calculated from the last 24 seconds R = #9135 & 2 i X244 A e R &
RE.

BEhkE, ZMMPEZFAIRBURESE: I, KB\, undoll, HAZM
(insert buffer), H& NP7 % 5| (adaptive hash index ). InnoDB7EAERYEIE B (lock info) .
BRFH(EL (data dictionary) . FREMIEMING, R AREFRSI MR,
ENRAZSZPBRAN—HomE. E2-3RF4ER T InnoDBEF i 51 % NI 44
B,

Z¥innodb_buffer_pool_sizedg £ T E b By K/, 7E32(WindowsZELE T, &%
innodb_buffer_pool_awe_mem_mbiE 7] LA B A HEE O B (AWE) ThgE, Zak32fr T3t
TAFEERBRS, B, EFEAZNSEVREFEEE, —BBEHAWEL R,
InnoDB7#fif 5| %45 B 3h 2 Fl B & FPA A3 5| (adaptive hash index) HIZHEE,

www.TopSage.com



24 g2
#& bt (innodb_buffer_pool)
A &L
(log_buffer)
YET A LE WEE
(data page) (insert buffer) (lock info)
A aEEmAEsl | | seETaEe
(innode_additional_ ‘ #3IM :
merm_pool_size) {index page)

E2-3 InnoDBHFfif 5| M &y

HESMOBEMAEHEBARAXNERE, REE—ERARBRRAFAERAE
X, ZE—-BAFEREARK, BA—KELTE—HR&REMR A EZ PRI E
AEXH, BRBMNAFERIESDTENESBEXNEHR/NZHNEN,

TIMINFE LI H HDBAZEE, WAZEH AR+ EE, HEBRHERME, ZERK
KRS EE, EnnoDBEiESI%H, MNFHIERRES —FMRANFHE (heap) BY
HRBTH, EX—ERBERE S SRNER, FENTIMIAFS BIE, XX
HINFRBE, SAEhi+ RiE, InnoDBXLAILHRIEZ AL (innodb_buffer_pool) HY
Z=E, HEFNZEMBFHIMEN (frame buffer) BH X HAIE hiEHIXT R (buffer
control block), fiHXEEXFITFK TIEWMLRU, 8. SFHEEHFEMER, X MXRAN
FEENGSINFL S BIE, FiL, SRE1ETHRANInoDBLE mitilt, XMt i%4H
IRz iliS

2.3 master thread

@3 BT —/ M RIE I BRI EL58, InnoDBEE 5 ¥ E TIEMEE B MAY
Ja & & fEmaster thread P 5B, X—THRITEEEBREIZSENEE SO ZLR
BEFFAERY R

O PR, MiZREM (redo) BELZM.
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2.3.1 master threadfE 345 4F

master thread LR BLER B Hd . HAEEJLAE3F (loop) HAL: FIEIR (loop).,
JEE B (background loop). RIFFEER (flush loop), #1{E#EE (suspend loop), master
thread S B IR PE 5B T HIR A #Eloop,  background loop, flush loop&fsuspend loopHiffT
i,

loopFR A LR, EHAKSHHRIEEEXNETRF, HhFHKEI>®E: S5
HIBRVEfE 10PP AU E. PHRADANT -

void master thread()({

loop:

for(int i = 0; i < 10; i++){
do thing once per second
sleep 1 second if necessary

}

do things once per ten seconds
goto loop;

}

FTLAEE], looplE¥hiliidthread sleepe LB, X EHREFIBEMED —KRBRE10H—Kk
MRIERAEHN . ERABBROERTURIAERE (delay), REBHAMEX %
T =, InnoDBIERRIGHERM T HMAA SRR ERIEX MR,

B —RBRERRE.

Q BEZMRIFR R, EITESERAERR (B£).

Q&HEAZH (THE),

0 % £ RIFH1004 InnoDBYLE b s U RE TTBIRERL (TR

ko)
m(v oc

BERENFEFEEFARK, InnoDBFEiE S MRS ERIFEM B HLE PR E G
HEMASXMH. X—RELHEER, X LRGHERE A 4 B RHE S commitfykt
IA] A fRBREY

BHEALZ M (insert buffer) HARBIERR A, InnoDBFEfE 51 &M 13T —FP N
REMORFET /NFS5k, R/NFS5ik, InnoDBIAHFIMIORE AR/, TLRITE
FRAG MR,
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A, RIF00ETIth A2 EHEER AL . InnoDBFEfiff 5188 it 1 24 B 4% v it
BETEI LB (buf_get_modified_ratio_pct) #7487 A B X Hinnodb_max_
dirty_pages_pctiX &3¢ (BRIAA90, FKI0%), MR8 TiXAHIE, InnoDBFFfi5I%E
WATBEMHEARDRIE, H100M TS AR,

BEE ER3INBE, RIETLH—SREEL, WTHR:

void master_thread({){
goto loop; »
loop:
for(int i = 0; i<10; i++){
thread_sleep(l) // sleep 1 second
do log buffer flush to disk
if (last_one_second_ios < 5 )
do merge at most 5 insert buffer
if ( buf_get_modified_ratio_pct > innodb_max_dirty pages_pct )
do buffer pool flush 100 dirty page
if ( no user activity )
goto backgroud loop
}
do things once per ten seconds
background loop:
do something
goto loop:
}

HEREE ODIRE, BENTHE.

O RIZF 1004 BE TR (FT8E),

QAHEESMEAZH (BR),

Q% HESHRIFEME (B2).

0 MRTE AR Undol] (E42).

Q RIBF 1004 HE 10T B (B2).

QFEE—ARER (G2, |

FECL LRI, TnnoDBAEAES %4 S HINT i 35 108 2 PR S AVIOR ER T /M F200
K. AR, InnoDBAERESI %A MATH BB ARAIORIERE S, FL# 100/ 5T R
B4, %, InoDBIFfE3I A A IHHAGBM, FRTH DB 6K & 04 35
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ABHRIE, KRIAHEAG RIS AEXAWBRETF, 2/5, lnoDBIE3IELE
BT — 0l S SR RS VR, 5B R ERIER RN,

$%1nnoDBIE A 51 B A FT— P lull purgedipfE, BIMBRTE MMIUndoT . MEHIT
update, deleteiXSCHRIER, JESEMITHARICHMER, LRE %Stk (consistent read)
H%R, BERTXETRADEL, [LR7E purgeit B, InnoDBAHHES |4 I 2
WS ARG ORI R TTUME, anaM BT EREEERRY MK
AR Undofg 8, MFEFLA, InnoDB&ILRIFHMER. MIEHKIBH AL EL, InnoDBFFf%
5 /E MR FEfull purgeft, 457k %MEK204 UndoTi.

SAJE, TnnoDBTERES |42 #IMF4E bbb A BETTAYLL (buf_get_modified_ratio_pet), 40
RATEILTOBERETT, MRIZ 100/ BETTSIBEA . BB TR LLEINTFT0%, MR FERIF
10%HINE T BB £

BJ5, InnoDBAfEE| %474 — AT A (checkpoint), InnoDBFfE3IGEMIRTE A
BARAHMIRE A (fuzzy checkpoint), InnoDBFFf%3| %4 checkpointhl 3 7 &3EF A %
W R TTER S A REAL, M T RE S AR A N, TR R R A B
(oldest LSN) HYT{ B ABLE .

BU7E, BATTLAERMIEEIES (main loop) MIHHRIDSHRT, NAMT:

void master_thread(){
goto loop;
loop:
for(int i = 0; i<10; i++){
thread_sleep(l) // sleep 1 second
do log buffer flush to disk
if (last_one_second_ios < 5 )
do merge at most 5 insert buffer
if ( buf_get_modified ratio pct > innodb max_dirty_pages_pct )
do buffer pool flush 100 dirty page
if ( no user activity )
goto backgroud loop
}
if ( last_ten_second_ios < 200 )
do buffer pool flush 100 dirty page
do merge at most 5 insert buffer
do log buffer flush to disk
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do full purge
if ( buf_get _modified_ratio_pct > 70% )
do buffer pool flush 100 dirty page
else
buffer pool flush 10 dirty page
do fuzzy checkpoint
goto loop
background loop:
do something
goto loop:
}

2% sk Fbackground loop, FHUFEHHFHER (BIBEERE) & 58 EXHR,
MEUHRBGXANER, XMEHRSPATUT#RIE:

Q MEREAAIUndoT (BA).

Q &¥H20MEAZN (B-).

QBkEBEER (E-).

Q AUTRIFT1004TT, HBITFASKME (FTRE, Bk#F(flush loopH 5EHL) .

#nfflush loop B HH A FE LMK T, InnoDBFE{% 5|44 4% suspend_loop,
Hfmaster thread$i2, FHFFMHR KA. FHEMH TInnoDBAAESI %, HkH EREM
InnoDB7EfiE 5 | % A/3E, IR L master thread B2 L THARRE,

£ 5, master thread 52 8RS0 T:

void master_thread(){
goto loop;
loop:
for(int i = 0; i<10; i++){
thread_sleep(l) // sleep 1 second
do log buffer flush to disk
if ( last_one_second_ios < 5 )
do merge at most 5 insert buffer
if ( buf_get_modified_ratio_pct > innodb_max_dirty_pages_pct )
do buffer pool flush 100 dirty page
if ( no user activity )
goto backgroud loop
}
if ( last_ten_second_ios < 200 )
do buffer pool flush 100 dirty page
do merge at most 5 insert buffer
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do log buffer flush to disk

do full purge

if ( buf_get_modified_ratio_pct > 70% )
do buffer pool flush 100 dirty page

else
buffer pool flush 10 dirty page

do fuzzy checkpoint

goto loop

background loop:

do full purge

do merge 20 insert buffer

if not idle:

goto loop:

else:
goto flush loop

flush loop:

do buffer pool flush 100 dirty page

if ( buf_get modified_ratio_pct> innodb_max dirty pages_pct )
goto flush loop

goto suspend loop

suspend loop:

suspend_thread()

waiting event

goto loop;

}

MInnoDB PluginFr#&, FH#r4SHOW ENGINE INNODB STATUSH LAZE & 24 Bifmaster
thread IR EIE B, WMTFIR:

mysql> show engine innodb status\G;
khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkrrhhhhtttitsk 1‘ row hhkdkhhkhkhkhhkhkhkhkhkhkhkrthhkhrhkrthrthdk
Type: InnoDB
Name:

Status:

090921 14:24:56 INNODB MONITOR OUTPUT

Per second averages calculated from the last 6 seconds

srv_master_thread loops: 45 1_second, 45 sleeps, 4 10_second, 6 background, 6 flush
srv_master_thread log flush and writes: 45 log writes only: 69
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X B LUR B EIEAT T451k, BFbsleepIIRIEHAT T 455k (RAABARMRK),
10Fp— IR EITE B HAT T4k, FF&1 ¢ 10, background loop#hfT T 61k, flush loop#hfT T 6K,
FAMEHX GRS HHEDR/AN, AUGRERRE bafr, B, mREE—EEHRK
MIMySQLAR % 8% £, HATRIAIFTRERE THAIER:

mysql> show engine innodb status\G;
kkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkx 1. YOW **kkkkkhhkhkhhkhkhkhkhdkdkhkkhkhkhhhkkk
Type: InnoDB
Name:
Status:

091009 10:14:34 INNODB MONITOR OUTPUT

Per second averages calculated from the last 42 seconds

srv_master_thread loops: 2188 1_second, 1537 sleeps, 218 10_second, 2
background, 2 flush
srv_master_thread log flush and writes: 1777 log writes only: 5816

AILAE B SR EEIREBIT T2188:%, BREARFHE—PHSLEEPHRIEREBTT
15371k . XZRAInnoDBX K NIHEST T — &M, BEDRHHAFBLEZ . LU
B, BAVPEREEINA I secondFnsleepsHIH BRMFM, EHEFRT, TUBETHEZ
RIZE B Y BL B ok R R A BT BB R A BUE .

2.3.2 master threadgy&7£ o) &

2T % T master thread@J B LI RE, HINIEL KX FInnoDBIEEE 13 TIOHK 52
ARERY, EZopibE REARIFTA LA T —EWEHHE (hard coding), FERLAE
AR RFERBEAASR, HESHEADIN, XM ELERAEE RS TInnoDBAf 5| %Xt
REALIORIMERE, LEES A,

METHE S RBRE, LM, InnoDBHFi5 | % 5 £ 48 R4 KT 100/ 7T B & 4,
EH0MEAZMN, MREEEESHNHEARTH, 80P TRATEKXTFI00/M TR,
BAEERT20NMEALZ M, Jlimaster threadfll & “IEARER", RERELSABBR
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. ED{E&‘E‘B‘EE17?//"1*15&@2?1004‘3TH’J%’)\$D204‘1ﬁ/\9£?[PH’9%#, i Fhard coding,
master threadt, R &EFERIFT 100 TN A H20MEAZE N, R, UREFIEERE
B, BTREFECEARFEES, FUTRSFEKEEFERRAME, LHEXT
insert buffer,

XA [E] R B #0422 B GoogleRy TR fiMark Callaghanf 1/, Zf5InnoDBXH kst T
EFHEA THT . InnoDBEAESIEMF K E 2% T GoogleRypatch, #4ET R H
¥fEIEZAM. HiklnnoDB PluginAA 4R T — 2%, FARFREAIONEHE, 2%
Zyinnodb_io_capacity, BRIANE 4200, X -TRIFB|#EARSEE, &% Binnodb_io_capacity
HOE & ELR RIFTAE X S BB, BT -

QEAHEAZNE, AL NIIEE Hinnodb_io_capacity {EHI5%.

Q EMNE X RIFETI, R TR $E Jinnodb_io_capacity,

IR VRER TSSDRMIREA, SR JLBBAM TRAID, H{RMEMAEERNIO
WER, 2R LLEinnodb_io_capacityW{HIRBHEE A, HEIFESFRHERIONEHE
Ak,

5 —/~ Al & £ 4finnodb_max_dirty_pages_pctfyBRiAE, 7EMySQL 5.1MAZH] (&
#5.1), HERIBRINMEA, BHRERT HE A%, HREZE “AK™ T, BAHR
S KH, InnoDBFHE 5 EEE 1B RIFTSE rhibFnflush loopht, KHMHXAME, WRKTF
innodb_max_dirty_pages_pct, A RIF1004/ BT, Eik, mRHFEARKBINERIRIVESE
PERR 5 BB E DRA, X RIFTAE TR E R Ml fe X M. FHE, EREERNREN B
FREEEE LM,

ERERIE LA XA FER IS, BAEZRIANEFE 720510, REMREL
HERES TR &, (EA K innodb_max_dirty_pages_pctifE|208 105 MR HIE S, X
AL PIRERSAFBHM, GoogleXTiXANRIHAAT TR, "LUEB20HAR— Bk
{59, TiMInnoDB PluginFf#4, innodb_max_dirty_pages_pctBRiAEAE % T 75, FiGooglel]
BAIBOLLARHEIT . IXAERE FTLUMMER BUFTAE TTA A, WRERIEREA ORI FAE,

© HULBHIIREHEIFR%E. hitp://code.google.com/p/google-mysql-tools/wiki/InnodbloOltpDisk,
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InnoDB Plugini % ) % — /%8R innodb_adaptive_flushing ( &3E RHBIE), %
RN LR RIETE TR SR . FRORAIRIBT RN R . A0 M DU 7E 28 o L BT o B9 LE B/ T
innodb_max_dirty_pages_pcth}, ARIFET] . K TFinnodb_max_dirty_pages_pcth}, RilET
1004~ 71, Thiinnodb_adaptive_flushingZ ¥ 5| A, InnoDBFfESIESEL —N &4
buf_flush_get_desired_flush_rate " & Bk FIWF E BRI E T B &G SR . KRG Hb B e I
REBFFIRE KB, buf_flush_get_desired_flush_rate8 i85zt 3107 7 A= B B 75 A0 328 B o
BAEHRIBT TSR, Fik, HBETIAYELHI/hFinnodb_max_dirty_pages_pcth}, 4
Rl — & AL TT .

#t ERRIHS AR, MInnoDB PluginFF44, master thread #I {5 AD B &S T +

void master_ thread(){
goto loop;
loop:
for(int i = 0; i<10; i++){
thread_sleep(l) // sleep 1 second
do log buffer flush to disk
if ( last_one_second_ios < 5% innodb_io_capacity )
do merge 5% innodb_io_capacity insert buffer
if ( buf_get_modified_ratio_pct > innodb_max_dirty pages_pct )
do buffer pool flush 100% innodb_io_capacity dirty page
else if enable adaptive flush
do buffer pool flush desired amount dirty page
if ( no user activity )
goto backgroud loop
}
if ( last_ten_second_ios < innodb_io_capacity)
do buffer pool flush 100% innodb_io_capacity dirty page
do merge at most 5% innodb_io_capacity insert buffer
do log buffer flush to disk
do full purge
if ( buf_get modified_ratio_pct > 70% )
do buffer pool flush 100% innodb_io_capacity dirty page
else
do buffer pool flush 10% innodb_io_capacity dirty page
do fuzzy checkpoint
goto loop
background loop:
do full purge
do merge 100% innodb_io_capacity insert buffer
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if not idle:
goto loop:
else:
goto flush loop
flush loop:
do buffer pool flush 100% innodb_io_capacity dirty page
if ( buf_get_modified_ratio_pct> innodb_max_dirty_pages_pct )
go to flush loop
goto suspend loop
suspend loop:
suspend_thread()
waiting event

goto loop;
}

R ZMREE R, InnoDB Pluginik Z LARTI#IInnoDBAF i 5| S RE H A T R AHY
f2m, HEX5LL Emaster thread B2 FE A I/, B HInnoDBFE 5| R0 1E
Fe 4> ER R fE master thread

24 XM

InnoDBFF i 5| SR R BIFH AIEHALZ P, WKE (double write), HEMNWHESI
(adaptive haﬁh index), X85t G InnoDBEAES | B4 3k T E 4F AU MEREFNE & AV AT S5k,

241 HANEH

AL R InnoDBFF i 5| BB P &L NEZIH . ik, INEFTRESIEAN
AEAZNRE PRI —E . LA, InnoDBLE ipith i A Insert Bufferfs B &4
A8k, {HRZInsert Bufferfi¥idE T1—H#, hEWE I — /1 HEHD .

FelmmiE, FEETHE—MRIAR, ENARFRTIEREARFEZ B
R FEfTIEAR ., Bk, SmARERS|I—BREIFR, AREEAMMILER, tbinii
R TFFISQLE LI,

mysql> create table t ( id int auto_increment, name varchar(30),primary key (id));
Query OK, 0 rows affected (0.14 sec)

7R B HKAY, XERELPITHEARER, WIS AHEK, TTHRTIEFREKidH)
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I FAER. —RIELT, AEEEIIRRS —TIRTIERNFR. Bk, EXHERFRL
T, HBABRE—RRRRETLK, HE, FAURERKRLRAF-ITRERS], EELZHHE
BT, —kREFENERENHBIES] (secondary index), bbn, RAEFRZKE
nameX N FRHTER, HHnameX N FRARM -1, B, REZWMTHSQLIEEDE
3Y4: of

mysql> create table t ( id int auto_increment, name varchar(30),primary key

(id) key(name));
Query OK, 0 rows affected (0.21 sec)

XERFRTET - ERRWH AR —MNERS|, EHITHAREN, SR
MFBCE R T BIRINATIRFFi, EEM TIHERERS, HFHANBATHERIRF
BT, XNRFEEBHHRERERS I, MARREIRERRT. RXHA2EA
nameF B FRSIMENR, FAB+RAVIFIESRE TIERER ARSI,

InnoDB7fif 5 | B FF I MBIR I THAZ M, M TIERERSINBAREFBRE, T2
B—REBEBARSITF. MELABBANIERERSIMRAGER p Y. sRE, N
HEHA WRAE, MEBRA—-THAZHX S, FOURRBEEEXNTERENRSIS
SFFAMFHRT, REHU—ERMRHITEAZPFERRRSINF N RIEFHERE,
X EERE S NEASHB - BEF (BAE-ARSIF), XBARKER T xE
RERSIMITHEAMBEBERENEEE.

WAZAERTZRELAT A &4

Q&R5I—RHBES].

Q&RSITEME—H,

LR LA ERAS& MR, InnoDBFfESI RS HEHBEARMY, XHERERFHET. £
A E—-MERL, MARFRITRKENEATERRE, XERERBRT A —ER
BHES, WREINTTIEFEBERETEN, SNHESFARNBEAZPHEREHE
KhrEvIERERS IR, WREBXH, KETRFEZMKAMNE, RRELTEEFELS
INEFRBAT & H IR EBRIE

HBFERSITREM 1, FAEREHAZBAZGE, RINHFAEEHLRESITIAHF
B, MREXEHREEXS HAEBIZOER, BARNPBREEZTEXL.
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ATLA@ i fir 4 SHOW ENGINE INNODB STATUSHEE#HEAZHHIEL:

mysgl> show engine innodb status\G;
khkhkhkhkhkhkhkkkkkkkhkhkdkhkhhhhkhkhkkkk 1. row kkkkkkkhkhkhkhkhkhkkhkkkhkhkhkkkkkkki
Type: InnoDB
Name:
Status:

100727 22:21:48 INNODB MONITOR OUTPUT

Per second averages calculated from the last 44 seconds

Ibuf: size 7545, free list len 3790, seg size 11336,
B075308 inserts, 7540969 merged recs, 2246304 merges

END OF INNODB MONITOR OUTPUT

1 row in set (0.00 sec)

seg size R T HATHEAZEhAI R/ A1 336%¥16KB, K#)A4177TMB, free list lenft3
TERFIRMKE, sizeRERTELAHIDFZINVEE., TETIRERINMEERLHY,
HABBRTREEET . InsertsfRERIHEAMITTE, merged recsRERAHWTTHIHE,
mergesfUR A FHHIREL, merges : merged recs k)43 1 1, REBAZPHE THRRER
SITURIIOTE R R ZIREAR T 365,

HRMEAZPEE—TREE, EEHENEBRLT, BAZMESH AL SHE PN
7, BRINERTRERARTLLLAL2BZ b NTF, AT &InnoDBFEfi% 5 | B IR LB F *finsert

bufferfJ FIERILER1E -
/** Buffer pool size per the maximum insert buffer size */
#define IBUF_POOL_SIZE_PER_MAX_SIZE 2

ibuf->max_size = buf_pool_get_curr_size() / UNIV_PAGE_SIZE
/ IBUF_POOL_SIZE PER _MAX_ SIZE;

XX HARIRIE T RE S H R — EHIREM, Perconal R A —patch B IEfEA & oh 5
HASEhib NFRIRE, B4/ 7] LI http://www.percona.com/percona-lab. htmi#E £ ,
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i8R YL, 1&BIBUF_POOL_SIZE_PER_MAX_SIZEjk [ LAXH i A 2% rh R K /Nt AT,
%40, IBUF_POOL_SIZE_PER_MAX_SIZEX 43, WIH Kk REeME 13N,

242 BRE

AU AE A BB E A5 2 TnnoDBAE 5| SERVARPERE, BB 5 54 TnnoDBAE 531 S
REROTHRI, SRS, TREAKEEEES A TE, mEAAST—
#hsy (LRIGKAITT, RS HAKHITT) ML, RATHRZ 035 5%% (partial page write).
7 InnoDB 7§43 S5k fis Fldouble writeBeRRY, W HIBLE Fb#s 5 %2 T F BOHE 5 %
rat L,

HABEEH, MREASRK, TUBTEMESHTRE. TR DE. B
LAEBIR, EHAEHEROLHTOYERE, DRBRS00, 5aailR, mk
BT S BEHUR, PR BRGRIA B LA, SRR, R (apply) EHH
B, RNBE—ATOEE, HEARBREN, Bd TWAARTFLN, Fh
i, X@tddoublewrite, InnoDBF£ 5| % doublewrite Ak RZEMANE2-4 7R :

copy .
Page |————— Doublewrite Buffer

(2MB)

Page /
i / \ HAESE B
/ \
write write
doublewrite doublewrite recovery
(IMB) (IMB)
FERER
FARC M (.ibd)

E2-4 InnoDBfEfiE5| % doublewriteZ2 £

doublewrite R4 H B —‘_%M};%V\]ﬁ-#ﬂﬁ"]doublewrite buffer, k/NAH2MB; B —
oy R P RERFESERNI28/ T, BIFEAKX (extent), K/NRIFEAZMB,
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L BRI TR, HAERSHA, Ma2SBdmemcpy KR TR NENF
i fJdoublewrite buffer, 2 J5 @it doublewrite bufferF sy Hivk, ik S AIMBE|HEHE2S
AR A b, RED LIARsyncE, RPRA, BEKhBHRME-, EX4 T
e, EAdoublewriteTIRELEN, HEXNTERRINFEH, FHIEARBK, EEK
doublewrite TTAY B A5, P Hfdoublewrite bufferd WS ASA R td, IS
AN R BHAY, "TLGEE LA T fr 4 g Fdoublewriteiz 4T AE UL -

mysgl> show global status like 'innodb_dblwr%'\G;
% ok % % %k %k ok e % ok o e ok e ok ok ok o ek ok ok 1' row hhkkhkhkkhhkdhkkddk ok ko khkkdhkkkk
Variable_name: Innodb_dblwr_pages_written

Value: 6325194
LA R SRR R R R R R R R SR RS ERSEERESESESES] 2_ TOW ** kkkkkhkhkkkkhhhhhxhkxxxkkkdxx
Variable_name: Innodb_dblwr_writes

Value: 100399

2 rows in set (0.00 sec)

WLIFEZ], doublewrite—3£5 T6 325 194477, {HSZBRAIE AKSA100 399, Ez |-
PE&64 1 1, AnRRILYRAY R GCE B Wi Innodb_dblwr_pages_written: Tnnodb_dblwr_writes
m/NF64 1 1, AR RAZEBAEREDHARRE,

MRBERZEER NS AT RBP AN T, ZRELES, InnoDBFF5EERTL
MILEERZ A FRdoublewrite R Bk TTRY— /Bl A, FHENBEREE XM, BRAHE
A&, THZ R 7 Hdoublewrited 4Tk B RI—FIE L :

090924 11:36:32 mysqld restarted

090924 11:36:33 1InnoDB: Database was not shut down normally!

InnoDB: Starting crash recovery.

InnoDB: Reading tablespace information from the .ibd files...

InnoDB: Error: space id in fsp header 0, but in the page header 4294967295
InnoDB: Error: tablespace id 4294967295 in file ./test/t.ibd is not sensible
InnoDB: Error: tablespace id 0 in file ./test/t2.ibd is not sensible

090924 11:36:33 InnoDB: Operating system error number 40 in a file operation.
InnoDB: Error number 40 means 'Too many levels of symbolic links'.

InnoDB: Some operating system error numbers are described at

InnoDB: http://dev.mysqgl.com/doc/refman/5.0/en/operating-system-error-codes.html
InnoDB: File name ./now/member

InnoDB: File operation call: 'stat’.

InnoDB: Error: os_file readdir_next_file() returned -1 in

InnoDB: directory ./now
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InnoDB: Crash recovery may have failed for some .ibd files!
InnoDB: Restoring possible half-written data pages from the doublewrite
InnoDB: buffer... '

Z¥skip_innodb_doublewrite R LAZE IEE APk S ZhRE, X I RES K A= AT 4R K AY
BRBEE, A, mRRREZEMRE R (slave server), FERERBAMRE (1
slave EfAIRRAIDO), HiF BRXNSHE NIk, T, ERERERESTREYE
HIEMRS S (master server) b, {EMIRERENIERLFHERIF BHKEIEE.

ER: AERIHALERASARBT RSB EANGEMNF, WZFSIH A4, A&
EAHAT, KMNHEFRZELE Adoublewrite T,

243 BEMMAHRSI

WA (hash) R—FhdEStRMZER T, —BWE FERNOMEEREHRO (1), %
FIFiE# (join) #fE, SQL ServerflOraclesh fyMs 754 (hash join), {EESQL
ServerfilOracle # WLAYBL R B HF A L HME A FE| (hash index), MySQLHIHeap#rf#3| 4
BINIZR %R % F, TilonoDBAERESISRINT B—MEAHH, BEMBRET
(adaptive hash index),

InnoDBFFAE 3| B4 Urisnt & LR 3IMZEHR, MR ELHH VA 7% 5 LU 4 el Y
B, MEIMAES, FLARZHAES (adaptive) {1, HEMEHEIIEITE ik
HIB+BHAE TR, FILE AR ERR, TiLFRERE RERBAESD, InoDBH
B3 184 B SRR T R AR R AR R e TR A RS

B InoDBIE 5 XA BR, AR B EMSFRIUT, REUNS AL R2
firs X TFHBZESIMERERIE, HRTLURESH, ERER, QBMEHRIRIERLT
RIS, gt BARREARAE A ML (self-tuning), BNFEAEDBAR SR AT,

@it Ar4SHOW ENGINE INNODB STATUST L% B 24 & [ & RiV8 75 2 31 i 4R
UL, TR

mysqgl> show engine innodb status\G;

e drde ok ok e de de e de o ok ok e e e e e ke e e e e 1' e "BE A EEEEESESESESEEESERERERER S

www.TopSage.com



InnoDB.& £ 3] % 39

Status:

090922 11:52:51 INNODB MONITOR OUTPUT

Per second averages calculated from the last 15 seconds

......

Ibuf: size 2249, free list len 3346, seg size 5596,
374650 inserts, 51897 merged recs, 14300 merges

Hash table size 4980499, node heap has 1246 buffer(s)
1640.60 hash searches/s, 3709.46 non-hash searches/s

......

AEMUEFEEFRMARSINERBRET, BEBEREFRIIMA/N. ERENR.
BOEHAGRRSIBREIENL. BERERNE, BABRSIHEAREREENER,
fnselect * from table where index_col = 'xxx', WX THMBZEHH KR, miEEEER, 216
SRR, Ei, X B HEI T non-hash searches/sfJ1g .. Flhash searches : non-hash searches
& AT LLKEE T iR 6E Fve BB SRR,

M BERSH RS R HInnoDBA 51 EimhlRy, FLIX BEMEARBENBZ. &
I HATAT LA#E i £ 4tinnodb_adaptive_hash_indexRZE RIS BAN AR E, BRINHTF .

25 Bzh. xHA5%E

InnoDBA 5| ERMySQLEIFF 551 % 2 —, K kInnoDBFE {5 | 8/ 3 5hFne A 8 #

B R 4R TEMySQL L il B 35 22 % InnoDB R 77 i 5 | AL B R
© fEHM, 2%innodb_fast_shutdownf % F RS % InnoDBRIFT H, LB %K
REEAN0, 1, 2, ORRFEHMySQLKHRkF, InnoDBEE 52 i Fi A #Yfull purgeFimerge
insert buffertgff, X XFE LM E, ANEEFELAN/NTREE. 10REMInnoDB
pluginf+£, BEFEHXNSEIAN0, RIEEXNLIEE. |IRESHEHIBINE, Fx
A TR AR ull purgefimerge insert bufferifff, {HRETELE iy —LoBARME T T &
SBIFT B . 28R A58 fifull purgefimerge insert buffertgfE, HAIE4E rhith o {9 5538
EREE#E, MAFAEHMEABEXH. IEASEEMEFEER, (HEMySQLE
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¥
N
W

BETREN, SPITREENE (recovery),

HIE#E XAMySQLE I ER, T—RkBHMIZSMEF. HE, WREREFHIH
BEE, wAkilla4XARERE, AMySQLEEE ZTEEFERTIRSG &, HEBEX
P B8 P B 1% 2 Btinnodb_fast_shutdowniZ 4 T2, MySQLEH#EE T ik B3 #8 & %
InnoDBZfif 5| R R BT IR B R 1E,

Z ¥ innodb_force_recovery i T /4~ InnoDBFFif 5[ MK B R IL. ZEBRIN KO, F
AU TBEGEMBITHAENRERE, AARAITHERIKEN, B IR K E T corruption,
MySQLE I EWRER EVL, HIEEREARRAEH,

B2, EREEFRLT, BRITTRFAAFENTEENKERIE, B8 s nfit
fTRE . ELAIEERT — R fTalter tableffE, XM FIPRAET, HEEE B SR
InnoDBERMAT B #RIE, HF—1kF, XIFERKME, EERELLA/NT, XEH
IRTLA BAT TR, BlZnvTLAERMER, NEH hEFRBIEIARS, XERIENRE
BV REEm LR T BIRHERAE.

innodb_force_recovery BRI LAX BEAHONHEFRE: 1~6, KHKFRE TaEAA /M
FHIR, BABRINT,

Q1 (SRV_FORCE_IGNORE_CORRUPT): ZHs#aZES|HcorruptTi, |

Q2 (SRV_FORCE_NO_BACKGROUND): [RitF&BHZIT, WMFELBFEHAT

full purge#{E, &3P (crash,

Q3 (SRV_FORCE_NO_TRX_UNDO); R#STHEE HiREE,

Q4 (SRV_FORCE_NO_IBUF_MERGE): R fTH#AZmEIEH#1E,

Q5 (SRV_FORCE_NO_UNDO_LOG_SCAN): REE#H# HE (Undo Log),

InnoDBZEfi 51 SRR RIS FF A CRK ..

Q6 (SRV_FORCE_NO_LOG_REDO): A#fTRIERIRE.,

FEEBRHLZ, YixE S Hinnodb_force_recovery Xk F0J5, ALt FKi#i7select,
create, drop#fE, {Hinsert, updatesl# deleteiX KBIERT RIFHY.

ROV LR, BIBENRAE, EE—SEd, H—IKHE] 000W/TAIInnoDB
S| ERIATEFBRE, HREEHREAED ERR:
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mysql> start transaction;

Query OK, 0 rows affected (0.00 sec)

mysgl> update Profile set password='";
Query OK, 9587770 rows affected (7 min 55.73 sec)
Rows matched: 9999248 Changed: 9587770 Warnings: 0

start transactioniZEf)FF B THE S, RIMB5IET B2 R A, updatefBfENI&F=H K
BREZR A&, XB, BIOTAAHKINEMySQLEIR RS 25 .

[root@nineyou0-43 ~]# ps -ef | grep mysqld

root 28007 1 0 13:40 pts/1 00:00:00 /bin/sh ./bin/mysqld_safe
--datadir=/usr/local/mysql/data --pid-file=/usr/local/mysql/data/nineyou0-43.pid
mysql 28045 28007 42 13:40 pts/1 00:04:23

/usr/local/mysql/bin/mysqld --basedir=/usr/local/mysql
--datadir=/usr/local/mysql/data --user=mysql
--pid~file=/usr/local/mysql/data/nineyou0-43.pid
--skip-external-locking --port=3306 --socket=/tmp/mysql.sock
root 28110 26963 0 13:50 pts/11 00:00:00 grep mysqgld
[root@nineyou0-43 ~]# kill -9 28007

[root@nineyou0-43 ~j# kill -9 28045

Bidkildy 4, ATAGHBI T — R BIBESVLHE, 4MySQLEIEE Tk 2zt
& %fupdate X T H AT EEERME, MXEEEHSICRAERIZEAEXEF, BIMNER
ZAerr, MREFHIRAENSF, AIREOTER:

090922 13:40:20 InnoDB: Started; log sequence number 6 2530474615
InnoDB: Starting in background the rollback of uncommitted transactions

090922 13:40:20 1InnoDB: Rolling back trx with id 0 5281035, 8867280 rows to undo

InnoDB: Progress in percents: 1090922 13:40:20

090922 13:40:20 [Note] /usr/local/mysqgl/bin/mysqld: ready for connections.
Version: '5.0.45-log’ socket: '/tmp/mysql.sock’ port: 3306 MySQL Community
Server (GPL)

234567 89 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57
58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84
85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

InnoDB: Rolling back of trx id 0 5281035 completed

090922 13:49:21 1InnoDB: Rollback of non-prepared transactions completed

AILAEE], RFABINRIERE, BEpffinnodb_force_recoveryiZ A0, InnoDB&IEHEIK
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JashjEdt R ERBRERTRERME, S #iREEXE, TaXkERBREEERE
8 867 280fTid%, SALFERTE)95r £ 8h,

BONMEM—KEHBR, RALEE3MySQLEE E %2 Hinnodb_force_
recovery 43, SAEWEInnoDBA 51 ER T ELSMATEIRERIE, HFHIRBEXH,
AIEE.

090922 14:26:23 TInnoDB: Started; log sequence number 7 2253251193

InnoDB: !!! innodb_force_recovery is set to 3 I!!

090922 14:26:23 [Note] /usr/local/mysgl/bin/mysqld: ready for connections.
Version: '5.0.45-log’ socket: '/tmp/mysql.sock’ port: 3306 MySQL Community
Server (GPL)

XEHEAT “I 1|7, InnoDBZEL{RE L% innodb_force_recoveryiX B 43, A&
frundofy BVRERIET . HEBIBEMRMREIIER, BRERMIZB /O HATEEENRE,
HAF AN E S A EEBIRRIE,

2.6 InnoDB Plugin = FrhRZABJInnoDBIE{E5| 2

MySQL S.IXAMRA I —AMRKRIEZRRA T HGRXAEY, BdomERBER
, BT S BERE T 4k — MhandlerfIC++E % (ZRTHIRA K £ 28T R gtk
SHL). AnREFInoDBTE HEIEMIRIA, AHS FHEMAZE:

/* The class defining a handle to an Innodb table */
class ha_innobase: public handler

{

row_prebuilt_t*prebuilt;/* prebuilt struct in InnoDB, used
to save CPU time with prebuilt data

structures*/

THD*user_thd;/* the thread handle of the user
currently using the handle; this is

set in external_lock function */

THR_LOCK_DATAlock;

INNOBASE_SHARE*share;

uchar*upd_buff;/* buffer used in updates */
uchar*key_val_buff;/* buffer used in converting
search key values from MySQL format

to Innodb format */
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ulongupd_and_key_val_buff len;
/* the length of each of the previous

two buffers */

EHERIHRVF LR, BERANFES I RMERENFEGRT . ELET, mMRXIA—
AInnoDBAFfif 5| ¥ #Bug, YRAEMAYIRRE S HFMySQLETRR AR LA, InnoDBZ &4 & 3t
e A RERIEA T TR MRS, RO BERHHE—KMySQLA 7. BUE, IRTLAEE—
N HhR AR InnoDBAFfif 51 8, FREMRABughIHSI%, X, YHFERE@N, THE
FFMySQLAYH R A, REA R A0FF i 5 AR B R R A FTARAEN AT,

4%, InnoDB Pluging bR —/NEH, (HEEZEHZInnoDB Plugini 4 ol 14 Kk
THEMIEFEROFFE, REZIEERFMEFRARNInnoDBF45%, HRiTE LS
innodb_version3&Zr F 24 RijInnoDBRI L 45 .

mysqgl> show variables like 'innodb_version'\G;
khkkkhkhhdhhdhhdhhhhkdhddhddhodhddr ] 1Tow *hdhkkhkdkrddhrhbhbbdhdhhdhdk
Variable name: innodb_version

Value: 1.0.4
1 row in set (0.00 sec)

EMySQL 5.1 38RTHIR A, X4 REE L InnoDB Pluginfit, 440 T #Pluginfy3C {4,
FREREET—RIINEE, MMySQL 5.1.387 44, MySQLAEE T2/ K[ A #InnoDB
S| E—— AR IFMRARS %, $RZ HAbuild-in innodb; 5 —/ 4 1.0.4kK A InnoDB
FRESI %, anRVRAE(E FAFTAYInnDB Plugin3 |4, AE|ARE CHMmTIRE.

[mysgld]

ignore-builtin-innodb

plugin-load=innodb=ha_innodb_plugin.so
;innodb_trx=ha_innodb_plugin.so
jinnodb_locks=ha_innodb_plugin.so
;innodb_cmp=ha_innodb_plugin.so
;innodb_cmp_reset=ha_innodb_plugin.so
;innodb_cmpmem=ha_innodb_plugin.so

;innodb_cmpmem_reset=ha_innodb_plugin.so

FEEA$HM, InnoDB Pluginf B FHiRA£1.04, HELEMySQL 5.4 A BRI\
InnoDBAFfi§5 | M4, HHBhaeB¥ELLTILA.
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QRERSIER.

Q EFHEZEERE.

Q BRI TS,

Q TUE4EShRE,

Q E4FHVBLOBALERE S,

R4 T LL7E B M http://www.innodb.com/products/innodb_plugin/ L 2K 8 F £ 1y
BB ABEZFHEN DA FR A InnoDBFfif 5| 817 4NV

27 I

FEELMNAB T InnoDBFFESIEHIHE . InnoDBFF 45 MG REN (BERFEE&
BFANFEN), Z/E3XFMUHE T InnoDBF4] 5 B Ry e @it , X el /5 noDB
fESIRER/ER “HN7, BESRT BahFIEFAIMySQLE — L il B 324 * InnoDB
fi% SRR,

B ALY, FIREERATLEEPEInoDBS %, E3ZEFA A BMySQL
R, BHEMySQLA & B34 5InnoDBAF S EF R, ZEMNETENTEE
FInnoDBFAE 51 ¥HIR, FHERENIIIE S,
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A AT R MySQLE 3B E FllnnoDBAZfif 5| BER HI & FhAEBISC4E, AT FR.
Q SHOoctE: A IFMySQLSE B /330 7EME B ol LATR BN B8 223, I B e mih
L&, XEBHELTERNFEUHIRNFRE, EXTBEMSERILR,
Q BECHEF: FAKIEFMySQLSEA X F Ak 45 -l i B i B ARI3CHE. ansEiR H EX
. Sl HEHE. BEREEHE. BERAEXHE,

Q socket3Cf: HAUniIEREFH AHATIERNFEERNH,

Q pid3CfF: MySQLLBRIERIDI .,

QMySQLEREZM I : FRAFBMySQLERE M E L 3.

QFESI¥XH. FHAMySQLRFMHSIEIXR, BN FH5IRHAFH 8 IR
RESFHEE., XEFHSIERAEFMH TRRNERSISHE, FEEENAE
InnoDBH X HIFEAE 51 83t .

3.1 BHXH

AEIEFELNET T, HMySQLEFIEF, MySQLAEXRIR—ELESHOCHF,
FARFRBIBENE M CEMEMELULREELEDRLS Y, XESEBEEXLT M
WEEWAEZAFRE. RIMELT, MySQLEHS#HB—ERNKRFER, MATEEL A
4mysql --help | grep my.cnf3k F4LEN [,

MySQLZ $ 30 #I1E A fiOracle S B U AR 240 s ARRIRIR, Oraclesk 6l jB5hit
EHABNSE M, —RAGIHTHES (mount) #HiER, MySQLMHA AR, MySQL3E
BIATLAREES I, XHAENSEERR T HIEMySQLE R Z FBUMEMFEAR G H
FESHMBRIME., B, MEMySQLAEBRIANEEE B F THARImysqlZEHy, WE3H
RIREA KM, IRATREFEEEIR B EXHEFIRBITNE:
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090922 16:25:52 mysqld started

090922 16:25:53 InnoDB: Started; log sequence number 8 2801063211

InnoDB: !!! innodb_force_recovery is set to 1 11!!

090922 16:25:53 [ERROR] Fatal error: Can't open and lock privilege tables: Table
'mysqgl.host’ doesn't exist

090922 16:25:53 mysqld ended

MySQLH fImysqlZ8#dric 3 T I RNZEFIRIMR, HEAFX /22490, MySQL3E
BRI B,

FnOracle B ¥ IR F MR, Oraclefy 2 H 305y 4 KRS H XM (spfile) 3L
ARBIFIBH S (initora), MMySQLEYSE U REICAR, HEMNE, WAL
— L AR (dnviflemacs) #1725 HIRE, |

311 H4ARSHY

W, TLUURSOEERS MR AR/, B2EEBNET —1 % FlnnoDBH
S| EREEFZHinnodb_buffer_pool_size, ME(IHXNMSHIKEHSIG,
innodb_buffer_pool_size=1G,, XHH “4” Rinnodb_buffer_pool_size, “{H” £1G, X
BRRNTEIER, TLUEEshow variablesE B A IS H, BiBitlikekd R4,
MMySQL 5.1 AF 44, W LAt information_schemaZE#) T #JGLOBAL_VARIABLESH]
Bk TER, WTHR,

mysqgl> select * from GLOBAL VARIABLES where VARIABLE_NAME like 'innodb_buffer$%'\G;

*hkkkhkdkhkhhkkhkdhhkhkhkdhkhkhkhkhkdrdkhkhkhkkkk 1. TOW *hkkkdkdkdhhkhddkdhhhhdkhhhhhhd

VARIABLE_NAME: INNODB_BUFFER_POOL_SIZE
VARIABLE_VALUE: 1073741824

1 row in set (0.00 sec)

mysgl> show variables like 'innodb_buffer%'\G;

khkdkdkdkdkdkkkhkhhkdhkdhkdhkhkdhkkkkkkkkkk 1. row Y d de d d do gk ke de de ok dede de e de ok ket ke ko kb ke

Variable name: innodb_buffer_pool_size
Value: 1073741824

1 row in set (0.00 sec)

TRERBALE, AUHNEEEA LB -, AAL@TMEGLOBAL_
VARIABLESEHEZI5EMEHIT £, #F(EMshow variablesir 4, BFOAX M4 ERES
8, ZRAMIMySQLEEERZFFE.
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Oracle ¥ A FriERI & 2% (undocumented parameter), LAfiOracle “HEAL
/., SQL Serverth B RIS, HLDBAE[EK, MySQLAR G WA XERSH. K
EER: &F, BAFE. HfEOraclefISQL Servert #IF LT IENRIBS I, FAEKXS
BT, XEBEE B OABRIUREESAEH N EHETRANVIRE.

3.1.2 SR

MySQLEH IS BT LAy A Fi2: 392 (dynamic) ZEUfni#ds (static) %,
HESHEKRERATLUEMySQLL BT #iTEH; HESHURHERN LA oA
NEAFEITER, BFHRREREE (read only) B, FLUEESETH4 3RS HERH
frigd, SETRYIEZANT

SET

| [global | session] system var_name= expr

| [@@global. | @@session. | @@]system_var name= expr

X B LLEE globalfisession kBT, EfIRFEASHEMEREETHMIELLE
EBIENRL., FEHESHERRBESFEDHITEE, autocommit; HLESHEH
=I5, B BATEAER, nbinlog_cache_size; il ESHETUELIE
NRTLATEBA LB A Ay RN A2, 4nread_buffer_size, HB4nT .

mysql> set read_buffer_size=524288;

Query OK, 0 rows affected (0.00 sec)

mysqgl> select @@session.read_buffer_size\G;

khkkkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkk 1. row khkkkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhrkhkhkhkhkx

@@session.read_buffer size: 524288

1 row in set (0.00 sec)

mysql> select @R@global.read_buffer size\G;

khkkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkdhdkhkhkk 1. row khkkkhkhkkhkhkkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkkx
@@global.read_buffer_size: 2093056

1l row in set (0.00 sec)

L HE B Hread_buffer_size I & B EM2MBIAE A TS512KB, RALIFH2FH
read_buffer_sizeMIE 35 Z2MB, Hit&ii, RAE H -1 SIEEFZFIMySQLEF, B/
read_buffer_sizefJ{E Z2MB, AR S512KB, X B {# T set globallsession kB &L E
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BI{E . FRAIRIEERT LB E:(E Fset @ @globll@ @sessionE E ¥, 40 T Fis:

mysql> set @@global.read_buffer size=1048576;
Query OK, 0 rows affected (0.00 sec)

mysgl> select @@session.read_buffer_ size\G;

T 1., TOW *kkkkkhkhkhhrhhrhkhhkrhhrhddn

@@session.read buffer size: 524288

1 row in set (0.00 sec)

mysgl> select @@global.read_buffer size\G;

d d % % ke g de d e g ke e o o o o o o o o o ke e ok *k ], row Fhkkkkdkhkhkhkdkhhhd kb hkhhdhhhd

@@global.read_buffer size: 1048576
1 row in set (0.00 sec)

Xk Fl 1 read_buffer_size£ B{EAE XY IMB, 124614 iERread_buffer_size f{E4
RS512KB, XEBFEEBNLE, HTERNSREHTTES, EXKAILEIEAMHHNER
A%, BMySQLEBIA & H AL SH P E#TBR. LRERTRREZNN,
MySQLE GG R K EMSH M. RIFELLBARELHI T — KB ZS BT ZREH
LEfEkrE, Nsmstksoct, ERMEMySQLTA AR BRI BSIEE, T
HEMySQLE HFMATES.1.4.2%5 (Dynamic System Variables) RIFERXHNZ .

FEpSER, mRAMLHTESR, KBIRUMTRIRHIR.

mysgl> set global datadir='/db/mysqgl';
ERROR 1238 (HY000): Variable 'datadir' is a read only variable

32 HEXH

HEXMIEFR T RNAMySQLE R FEH) & Fh 2 BTG R . MySQLYHE & o % LAY H &3
HAHRAE, ZHMAE, BEWAE, ERRE. XA EXHAHDBAM HHEEMIL.
(RIS T RARRIEF .

3.21 $iRHZE

BHIR BB MYSQLEY RS, 17, RHIERRT Tids, MySQL DBAZEEH[A]
b R EERIZICE, ZXHEAMAILFT HERFE, hidFk—S8EEBRE EWRY
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FE. BHRIRE, XACHERLITFOraclefyalert 3, AAEERINGH T e E,
YReT LAiE it show variables like 'log_error'3e 713, 0.

mysql> show variables like 'log_error';

Fmmmm gy +
| variable_name | Value |

Fomm e ————— gy oM g +
| log_error | /usr/local/mysql/daéa/stargazer.err
o o e +

1 row in set (0.00 sec)

mysgl> system hostname

stargazer

ATLAR BRSO BRSO A, BUANE DL TR U RIS 2 A IR 5 22 B0 ENLA
m EEBAVEBNE, ZEH. AN stargazer, FrLASIR XM 4 Hstartgazer.err, HHI
MySQLE#E B REIE# Bahht, RN BAERISCHAOIZB R IR BEXH, BExHid
FTHEER, ERAMESFERIKIAE, MRYFEETRERS, ALEHRAEX
BRI LAREMTNE

[root@nineyoul0-43 data]# tail ~n 50 nineyou0-43.err

090924 11:31:18 mysqgld started

090924 11:31:18 1InnoDB: Started; log sequence number 8 2801063331

090924 11:31:19 [ERROR] Fatal error: Can't open and lock privilege tables:
Table 'mysgl.host' doesn't exist

090924 11:31:19 mysqgld ended

KB, HIRAEXHER TR IR Emysql, BrLAEsI &M, FRFEAMTLE
WERDR HEXHERBNCRI B, BARLESE (warning) REFHEEH T REHIE,
X HAVTUAFEETE BB EREEBM, .

090924 11:39:44 1InnoDB: ERROR: the age of the last checkpoint is 9433712,
InnoDB: which exceeds the log group capacity 9433498.

InnoDB: If you are using big BLOB or TEXT rows, you must set the

InnoDB: combined size of log files at least 10 times bigger than the
InnoDB: largest such row.

090924 11:40:00 1InnoDB: ERROR: the age of the last checkpoint is 9433823,
InnoDB: which exceeds the log group capacity 9433498.

InnoDB: If you are using big BLOB or TEXT rows, you must set the

InnoDB: combined size of log files at least 10 times bigger than the

InnoDB: largest such row.
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090924 11:40:16 1InnoDB: ERROR: the age of the last checkpoint is 9433645,
InnoDB: which exceeds the log group capacity 9433498.

InnoDB: If you are using big BLOB or TEXT rows, you must set the

InnoDB: combined size of log files at least 10 times bigger than the

InnoDB: largest such row.

3.22 EE§HZXE

AT— /MR BT LGS S 1R H 88 — SR THIRE RN EBRE), MEEiEe
SQLIF AL LA RR4F AU, FTLAUR—AVRIE, #sfTh EE L % ERN A SQLIES
WILFEEE BB EXMFH. ZREFTLGET S long_query_timeRiZE, BRIMEXAIL0,
#1080,

BRIMERT, MySQLEBEH A EHBRERHSE, REEFIHXITSHIZAON,
RIERE3, FLAFEIMTER:

mysql> show variables like '%long%';
o S +

| variable_name | value |
. S +

| long_gquery_time | 10 |
L S +

1 row in set (0.00 sec)

mysql> show variables like 'log_slow_gqueries';
. S RS- +

| variable_name | Value |

. S +

| log_slow_queries | ON|

T o +

1 row in set (0.01 sec)

EHEFREEMR. B, KElong query_timelXMHES, MySQLEEERILFIE
frit AR ZERI BT A SQLIEA), (EX T @ Th Al IE4F % Tlong_query_timefJiE UL, JFA4
SPILR T, BBk, FRAEERLAM A TFlong_query_time, MIERFHETF. Hik,
MMySQL 5.1F¥%5, long_query_timeFF4ALARPIIC R SQLIE B ITHTA, ZAI{XAR AR
Wit XHA L ER B ICRSQLRE TR A, #tDBAZHT, XDBAXYL, —4&SQLIE
ABAT0 SHFI0 0SB RIFFE AR, MiZEFRELHAT TRY, FHETERRETES. T
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EHRESH, ZFEMySQL 5.15 Kflong_query_timeix B4 70.05:

mysql> show variables like 'long_query_ time';

O R S +
.| variable_name | value]
S R S +
| long_query time | 0.050000 |
o S +

1 row in set (0.00 sec)

B NFEE IR EH XS Elog_queries_not_using_indexes, MEZE{THISQLIE
A ERES], MMySQLEE ERAESHEXLASQLIEEIEFKIBEIWE M. B,
HiiA3TFF T log_queries_not_using_indexes:

mysql> show variables like 'log_queries_not_using_indexes';

1l row in set (0.00 sec)
update 'low_game_schema’'.'item' set SLOT='8' where GUID='2222249168632297608"'

and is_destroy='0";

X HEEMICK TSQLIEMMEER, m LARSQLIE@MBITRIIK AP, BiThiE., Bz
HORTE], SREMTE. BATATLLEEEE W H SRR A FERSQLIE, MH#THhIL. B
FEMySQLE B EMR 5 a5 21T AR BN, B AR L HISQLE M IdFE T8 &

HEIXEH, XSRS REBARMRES T MySQLXEHZH#AImysqldumpslow iy

AT AR 4 b i DX /1 (A1 -

[root€nhl122-190 data]# mysgldumpslow nh122-190-slow.log
Reading mysql slow query log from nhl22-190-slow.log
Count: 11 Time=10.00s (110s) Lock=0.00s (0s) Rows=0.0 (0),
dbother[dbother]@localhost

insert into test.DbStatus select now(),(N-com_select)/(N-uptime), (N-
com_insert)/(N-uptime), (N-com_update)/(N-uptime), (N~com_delete)/(N-uptime), N-
(N/N),N-(N/N),N.N/N,N~-N/(N*N),GetCPULoadInfo(N) from test.CheckDbStatus order by
check_id desc limit N
Count: 653 Time=0.00s (0s) Lock=0.00s (0s) Rows=0.0 (0), 9YOUgs_SC[9YOUgs_SC]@
[192.168.43.7]

select custom_name_one from 'low_game_schema'.'role_details' where role_id='Ss

rse and summarize the MySQL slow query log. Options are
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--verbose verbose

—--debug debug

--help write this text to standard output

-v verbose

-d debug

-s ORDER what to sort by (al, at, ar, ¢, 1, r, t), 'at' is default

al: average lock time

ar: average rows sent

at: average query time
c: count

1: lock time

r: rows sent

t: query time

-r reverse the sort order (largest last instead of first)
-t NUM just show the top n queries

-a don't abstract all numbers to N and strings to 'S’

-n NUM abstract numbers with at least n digits within names

-g PATTERN grep: only consider stmts that include this string

-h HOSTNAME hostname of db server for *-slow.log filename (can be wildcard),
default is '*', i.e. match all

-i NAME name of server instance (if using mysql.server startup script)

-1 don't subtract lock time from total time

IR BFAVEB B BER F B KAI10%SQLIER, WLLEAT:

[root@nhl119-141 data]# /usr/local/mysql/bin/mysqldumpslow -s al -n 10 david.log
Reading mysgl slow query log from david.log
Count: 5 Time=0.00s (0s) Lock=0.20s (1ls) Rows=4.4 (22), Audition
[Audition]€[192.168.30.108]

SELECT OtherSN, State FROM wait_friend_info WHERE UserSN = N

Count: 1 Time=0.00s (0s) Lock=0.00s (0s) Rows=1.0 (1), audition-kr{audition-
kr]€{192.168.30.105)
SELECT COUNT(N) FROM famverifycode WHERE UserSN=N AND verifycode='S’

MySQL S5.17F 44+ LUK B R H B iR RBA —kFzHh, XERMBVETI@EMEN,
B IRFRAEmysqIZBH T, LAslow_log, KRLEWE T

mysql> show create table mysqgl.slow_log;

(R R X EEEEEERSEEEES R R R R AR EEE,] 1_ TOW **kkkkkkhhkhhhhhhhhhhhhhhhdhx

Table: slow_log
Create Table: CREATE TABLE 'slow_log’' (
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'start_time' timestamp NOT NULL DEFAULT CURRENT_TIMESTAMP ON UPDATE
CURRENT_TIMESTAMP, -
'user_host' mediumtext NOT NULL,
'query_time' time NOT NULL,
'lock_time' time NOT NULL,
'rows_sent' int(11) NOT NULL, .
'rows_examined' int(11) NOT NULL,
'db' varchar(512) NOT NULL,
‘last_insert_id' int(11) NOT NULL,
‘insert_id' int(11) NOT NULL,
'server_id' int(11) NOT NULL,
'sql_text' mediumtext NOT NULL
) ENGINE=CSV DEFAULT CHARSET=utf8 COMMENT='Slow log'
1 row in set (0.00 sec)

Z4log_outputff £ T B ZE gk tHAIN, BRIAAFILE, {RATLUKBIZATABLE, %
Ja st Al LA imysql 4244 T Hyslow_log® T, #mn:

mysqgl> show variables like 'log_output';
+ +- ————

| variable name | Value |

Fom e ———— + -+
| log_output | FILE |

+- - —t— +

1 row in set (0.00 sec)

mysgl> set global log_output='TABLE';
Query OK, 0 rows affected (0.00 sec)

mysqgl> show variables like 'log_output';
Fmm— + —

| variable_name | Value |

e —————— Fommm————— +
| log_output | TABLE |
== e +

1 row in set (0.00 sec)

mysqgl> select sleep(10);

o e +
| sleep(10)]|
tommmmmmmem +
| 0|
v +

1 row in set (10.01 sec)
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mysql> select * from mysgl.slow_log\G;

ded ok g d deode ok e ok de ke ok e ek ok de ke ke kb ke ke ke 1_
start_time:
user_host:
query_time:

lock_tfme:

Trow khkkhkhkhkhkhkhkdkdkhkhkkhkkkdkdkdkdkhhhkhkkk
2009-09-25 13:44:29

david[david] € localhost []

00:00:09

00:00:00

rows_sents: 1
rows_examined: 0
db: mysqgl
last_insert_id: 0
insert_id:.O
server_id: 0
sgl_text: select sleep(10)

1l row in set (0.00 sec)

Z4log_output 2N, HHRLRN., BITTUELZHETERR, ELRFREET
BEHR (sleep) 108F, IRLXMSQLIEMEhSHWILTKEslow_logk T,

T Hslow_logRMIEL S KA, ZRFEAWRCSVEIE, M ABEE THERRET
FERm. BATATLAIEslow_log RIS EHMBIMyISAM, Aisk#t—PREE BRI, B
2, MREZL B TREN, BREFER:

mysgl> alter table mysgl.slow_log engine=myisam;

ERROR 1580 (HY000): You cannot 'ALTER' a log table if logging is enabled

mysgl> set global slow_guery log=off;

Query OK, 0 rows affected (0.00 sec)

mysgl> alter table mysgl.slow_log engine=myisam;

Query OK, 1 row affected (0.00 sec)

Records: 1 Duplicates: 0 Warnings: 0

AEEBMHR, HEslow_logRMFH I EERAMYISAMSE, X HE %8R & 18 M
ST, AEFERLZXTRERNSHEIMEDER, RITTLIG EELETIRENX
HEk.

3.23 #HiFHE

ik A EILR T A A MySQLEHE EIERIEE, FEXEERE TR T IERMAIRM
7. BNXHEARA: FHLLlog, BRITEE-1TEWHES:
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[root@nineyou0-43 data]# tail nineyou0-43.log

090925 11:00:24 44 Connect z1lm@192.168.0.100 on
44 Query SET AUTOCOMMIT=0

44 Query set autocommit=0

44 Quit

090925 11:02:37 45 Connect Access denied for user ‘root'@'localhost’ (using
password: NO)

090925 11:03:51 46 Connect Access denied for user 'root'@’'localhost’ (using
password: NO)

090925 11:04:38 23 Query rollback

Bit LREIHHERES LI, HiWHEEFIEFK T Xfaccess deniedfyigk, RHE, A
MySQL 5.1FF44, "TLLKZE it H ERYICF M A mysql 2845 T fygeneral_log#, ZFRHIHEHF
BRI/ TR B Aslow_logE A —#, XBAHER,

3.2.4 ZHHIAZE

i B IR T BB ERATE R ERE, A RIESELECTHISHOWIX 3
BlE, FAXEBREMNERSSHERBL, MRAIRESHIZFKSELECTFISHOWEE, A
HEeERERAS, MARSHEIAE T, W, HEEE T HITHIEE TR BERN
BHEFIBATHRISGE R, A SEEFUTHMER:

QA (recovery)., FEHKIIBMKEFTE_HFIAE, MY EEELEXHKE

J&, BATATLAGE S Z 36l H 3t 4Tpoint-in-timef R &

Q& (replication), FREEHE XML, BLEHFHIT " H HEER -5
FIMySQLE#EE (— R Aslaved Hstandby) 5—EMySQLEIEE (—RIFKA
masterg & primary) BEATERFEZ,

Bt Al B 2% log-bin[=name] F[ LA B3 K HE . R Ename, MERIN ZHEH]

AHEXHh4aMENL, BEAA_EHAENFIS, MERRAREERERSR
(datadir), 0.

mysqgl> show variables like 'datadir’;
o S T +
| variable_name | Value |

o g +

| datadir | /usr/local/mysql/data/ |
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R et L R Rt e +

1 row in set (0.00 sec)

mysqgl> system

total 2.1G
—rWw-rw-—-—-
—rw-rw--—--
—rW-rw-——-—
—rw-rw--—--
—rw-rw-—--

drwxr-xr-x

1
1
1
1
1
2

l1s -1h /usr/local/mysql/data/;

mysqgl
mysqgl
mysql
mysql
mysql
mysqgl
mysqgl

mysql
mysqgl
mysgql
mysqgl
mysql
mysql
mysqgl

6.5M Sep

17 Sep
300M Sep
256M Sep
256M Sep
4.0K May
4.0K May

25
25
25
25
25

7

15:
00:
15
15:
15:
7 10:
10

iX HAYbin_log.00001 B4 3l B &304,
FIBRINBOSCHE 4 . bin_log.indexh “HEMIRIFR SIS0, FAMAFfiit 4 A PoH0 ) H 5%
S, BEBLT, FTRNFITESXAIMH.

CHEHIH X ERIASR TR A, BERTEDIEESERED. TREAS

FRgE, FFREN RGN EEEREEEAERTN, T8
HEE, HEMEREABILTOHR. RE\EMySQLE B FM IR
TH1%, 8% ESFTLAERSZ S (replication) Flpoint-in-timefJ#k &, XLH:AE

(e B RE

g a3t R W] LA B2 BL IR Y .

AT BB XIS B iE it Hl H &

(J max_binlog_size

O binlog_cache_size

O sync_binlog
(J binlog-do-db

(1 binlog-ingore-db

(O log-slave-update

Q binlog_format

Z ¥ max-binlog-sizef§ E T RN Z# Kl H EXHHIBRKE, wRETixE,

Ry Bl B &30,

1073 741 824, fF1GB (ZEiAYRR A= max-binlog-size BRI\ K /A 1.1GB),

JE& A+,
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32
13
13
13
08
09

bin_log.000001
bin_log.index
ibdatal
ib_logfile0
ib_logfilel
mysql

test

BNEREXMFIEE T AR, FLARA

L FRVE BFIAT A

s FFREXAETRIHRE R
A&, FERTHHHER

7= He 3

HiEFF .index3CE ., MMySQL 5.0F R BRINE A



X # 57

LEAFESHIRGHEE1%E (4nlnnoDBAA451%) B, FrAKiEZ (uncommitted) #Y
“HHHESBREFE-AEFY, FEFFREIH (committed) B ERFEZMHHRIZ
BEH B E B A S B E XM, mi%Erhryk/MHibinlog_cache_sizefkE, BRIAK/NA
32KB, #t4b, binlog_cache_sizeg#&E T &% (session) Ry, HptRik, H—NEREHH—
AFEFH, MySQLZ HEsrB— 1 K/hAbinlog_cache_sizefI% 7, BRIHEMNZEFE
L/, PREREKETR. H—ANFELSWIERATFIREWbinlog_cache_sizellt, MySQL4&
EEFFHBES AR S, BRIREXARRIES K/, #@iiSHOW GLOBAL
STATUS#r 4 Z &Ebinlog_cache_use, binlog_cache_disk_use AR 2, AT LA H B 24 57
binlog_cache_sizef1i% B & % A& . Binlog_cache_useig % T H&E oh B 3t %I B Z RIS,
binlog_cache_disk_useig % T i FlaR S0+ 5 ZHE 6l H ERR$ . BERE I8 &R

mysqgl> show variables like 'binlog_cache_size';
Fom B +

| variable_name | value |
o Fom e +

| binlog_cache_size | 32768 |
o B +

1 row in set (0.00 sec)

mysqgl> show global status like 'binlog_cache%';
O S +

| variable_name | value |
o S +

| binlog_cache_disk_use | 0 |

| binlog_cache_use | 33553 |
U o +

2 rows in set (0.00 sec)

{ F 28 /b ok 8033 5537k, Wl SO F vk 840, ok, 32KBRIGE MR/ F 4 a0X
AMySQLER FEE A, FLAEHEA LEH binlog_cache_sizeHI{H

RIMER T, ZH#HH B EHARESEREHERSR#EE (RITTURBAZHE).,
Hik, YH\EFRERERFERESIN, TRAARE N REEAESAZHGAE
X, XSBREMERFE R, 2% sync_binlog=[N1F~E 55 £/ IKELFE S E
BifL., anFENIEA1, Blisync_binlog=1RFRARP BHANHTRNRE Z#FEE, X
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SR I RIE RGNS M S I H ., ZBOAA 40, A0 MlnnoDBAE 3|
EHTER, HABFIARKE A, BUCHZERAON, FdiZ{EHONK, #Hk
S BARFEWIIO RS R — BRI,

{BR, BI{EHFsync_binlogixhl, TREF —FHELSFREENRE, LEM
InnoDBAFfif 5| 8, A£—A3F5 K HCOMMITEE Z AT, HFsync_binlogikhl, HEkE
BTGB E B AR, MRXNELEATZH#GBEE, BERBRXEERFRE, H
HEEMZRETEN, BLEMySQLEEE TR B3R, EAHCOMMITIREER XA,
U RS BEFRE, HER ZHGIHEELIEFTZFFELE, TRERE. X4
AT LA ¥ 2 $innodb_support_xaif A 1 K gk, HHRinnodb_support_xa5XAFEFH X,
EERMGHR T 3 B EFfInnoDBFFf% 5 | R 4IRS,

Z#binlog-do-dbffibinlog-ignore-dbR R E B AR E ZIEE AMLEENHE. BN
Z, RAmedimAENHERP I Zi#H A E.

R AR R A HH Mslave A, M EAR S Mmaster BP0 ATHI Z 3l A &
EAHCHZHERIBEXHFF. MRFEESA, WFEEiXElog-slave-update, JNRIRFE
%Emastem}slave:%lavea@*@E@ﬁ‘rﬁu, Mm%k BiZSH.

binlog_formatZ 4+ BE, XMW Tidx M H Er#E. EMySQL 5.1g4 2~
B, BAERXANSH., A ISCHRENER R #£ TSQLIEA) (statement) K BIRY, Hik
EFx /M0 3k H &30 E | (Replication) F1Oracle %48 Standby A A48, &
B, X FEGRA—EERLrand, widFR, REAERAMERETRIIBEN
k%5 8 ERAIBAEA—F (not sync), XA REFEARERIEHRERTENL. B—ITHEWE, K
& KB InnoDBAF i 5[ AR\ FF 5 PR B 2L IR REPEATABLE READ, XH st Z2HE %G —
Bl B B AIR R, R EHAREAD COMMITTEDRYE SRR KA (KL 553 E,
#nOracle, Microsoft SQL Server${#f EERIERIARRE A& 51) SHARLEREFTFHOAL, N
i tH B 3 B FE L R B IR — 2

MySQL 5.1F 4551 A T binlog_formatZ4%y, %% w[1%AY{EHASTATEMENT, ROWHI
MIXED,

(1) STATEMENTH#:FIZATRIMySQLIRA—4, —#tHl B E3CHFILFRAE H E/E
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#HSQLiE4], |

(2) ZEROW#EXT, “#tHH ZIFKHABERARNSQLIEA T, MARRKENITE
K. ETROWKARE HIZMIFOracley iy Standby (X4, EBEFLX ). R,
Xt T bk 1% R HyStatementig T B HIAVIRIAL T T g, MySQL 5.1MAF 14, mEILE
T binlog_formatyROW, 4R %[ LA InnoDBRIEE 4 % % & A 1% HREAD COMMITTED, L)
KB EFHH R,

(3) MIXED#3. T, MySQLERIA R FSTATEMENT#s 3% 384T — 3kl H E S0 -ryin 3,
BRI TAEAROWHK, AIHeRHIRA .

1) REVEFESI%HNDB, XXt FRADMLRERSLAROWHERIZR,

2) A TUUID(), USER(), CURRENT_USER(), FOUND_ROWS(). ROW_COUNT()
FAWE R

3) {# f TINSERT DELAYi&4],

4) ERTHPEX &% (UDF),

5) fEMATHER % (temporary table),

$4h, binlog_formatBHuAH Xt TH S EHIRSI, #nXK3-1H17R,

F3-1 FESIE_HF AERAIHER

fEfEo| % Rowig 3, Statementf% 3,
InnoDB % *H
MyISAM X X HF
HEAP % b3
MERGE *H§ ¥
NDB *H Ak
Archive X X
Ccsv X X
Federate X ¥
Blockhole X X

binlog_format@zZ)ZA5 &%, FIFILAEREESTIRR THTER, Flan, JTATLL
1514 1ERIbinlog_formatix HROW, 0.

mysql> set @@session.binlog_format='ROW';
Query OK, 0 rows affected (0.00 sec)
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mysql> select @@session.binlog_format;

1 row in set (0.00 sec)

L8R, WRILLHF L RATbinlog_formatik BEARBEMRNX. FTLEEFHRT, X1#
TERIRERWREE, BT, FHRRESEA SR HIHERZM. .

mysql> set global binlog_format='ROW';
. Query OK, 0 rows affected (0.00 sec)

mysqgl> select @@global.binlog_format;
+ e ————— +

| e@global.binlog_format |

1 row in set (0.00 sec)

BEERT, HAI1H2Hbinlog_formatit B HROW, X 7T LAH S 38 B Ay B Fn i Hil#F
kEMFT RS, HEASRZ— MR, XEWR ISR/, FEEDT
FROWHXAIREEEERNAR, WaBRMNAREKR —FRIE, K/EAH100W, B4T
UPDATE#:1E, Mg 348 ER/DEL:

mysql> select @@session.binlog format\G;
dhkkhkhdkkhkhhkhkhkhkhhkhkhkhhdhdhkdhhkdhkik 1' row dhkhkhkhkhkhkhkhkhkhhrhkhkhkhhkhhkhkdkdhkkikikik
@@ésession.binlog_format: STATEMENT

1 row in set (0.00 sec)

mysql> show master status\G;
dhkhkhkdkdkhkhdhkdkdkhkhdkhkhkhdhhikkikd 1. row dkhkkdkkhkhkkhkhkhkhkhkhkdkrhkhkdhrhkhkhrhhid
File: test.000003
Position: 106
Binlog_Do_DB:
Binlog_Ignore_DB:

1 row in set (0.00 sec)

mysqgl> update tl set username=upper(username);
Query OK, 89279 rows affected (1.83 sec)
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Rows matched: 100000 Changed: 89279 Warnings: 0

mysql> show master status\G;
AR R R R R EREE RS EEREREREERERESS.] 1- row 7 % J % % % % % % % % o o % & Ak ko k kb ke ke ok
File: test.000003
Position: 306
Binlog_Do_DB:
Binlog_Ignore DB:

1 row in set (0.00 sec)

" LAFEH], #Ebinlog_formatig . YSTATEMENT T, $hfTUPDATEER _#HHE
MR T20057% (306-106) , anR A 1EHAROWS., RIHER#BIERER, "TLAER:

mysgl> set session binlog format='ROW';

Query OK, 0 rows affected (0.00 sec)

mysql> show master status\G;
7 % % % % % % % % % 3% 3% % % % % % % % %k Kk ko ko 1. row % % % % % % % % ok o o o o B ok o B ok o ok ke
File: test.000003
Position: 306
Binlog_Do_DB:
Binlog_ Ignore DB:

1 row in set (0.00 sec)

mysgl> update t2 set username=upper (username);
Query OK, 89279 rows affected (2.42 sec)
Rows matched: 100000 Changed: 89279 Warnings: 0

mysql> show master status\G;

% % % % % % d % % %k % % % % % % % 3% % &k % %k &k &k kX 1. row (AR R E R R RS R R R ERREREER]

File: test.000003
Position: 13782400
Binlog_Do_DB:
Binlog_Ignore DB:

1 row in set (0.00 sec)

EE RS R I, FHGREEROWKRR TEATE 7820045 %, —HHH
EXBEL LT I3MB, EMEQRRA/NMAELITMB, i BT R bh B
(X B #ix & Tsync_binlog=1), XgtREA, XEMySQLEEET H#ZHAISQLERE
EXRETHAEE, MARLFRNTETHESERER.

LA FEIRRA, S binlog_formati% B HROW, M FHMAAERET
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—ERIHEmM, mMETEHERAER A B ES LA, HREFNREAHLAET

Hhim,

— I E BRSO R T (R AURIE), FRREIR BB, B
HWHEXHMcat, head, tailFwm4kER, BEEF AR BEXHHASE, Fdd
MySQL#Z#t#y T B mysqlbinlog, ¥ FSTATEMENTHA K il B £ XH, £
mysqlbinlogfi, BEIBEMITHIERSQLIER, 4n.

[root@nineyou0-43 data)# mysqglbinlog --start-position=203 test.000004
/*140019 SET €@session.max_insert_delayed threads=0*/;

#090927 15:43:11 server id 1 end_log_pos 376 Query thread_id=188
exec_time=1 error_code=0

SET TIMESTAMP=1254037391/*1*/;

update t2 set username=upper(username) where id=1

/*x1x/;

# at 376

#090927 15:43:11 server id 1 end_log_pos 403 Xid = 1009
COMMIT/*i*/;

DELIMITER ;

# End of log file

ROLLBACK /* added by mysglbinlog */;

/*150003 SET COMPLETION_TYPE=@OLD_COMPLETION_TYPE*/;

update t2 set username=upper (username) where id=1, X/ LABE HERIZFELA
SQLIEAMIH N CHTHRA G, HET—EHHBIER). EXMENT, mysglbinlog
#Oracle LogMiner2¢ll, {HAZ AKXkt FAROWHAYIERK A, NM& KB mysglbinlog
HEERER/ “AWE” (unreadable), .

[root@nineyou0-43 datal# mysglbinlog --start-position=1065 test.000004

/*140019 SET @@session.max_insert_delayed_threads=0*/;

# at 1135

# at 1198

#090927 15:53:52 server id 1 end_log pos 1198 Table_map: 'member’.’'t2' mapped
to number 58

#090927 15:53:52 server id 1 end_log_pos 1378 Update_rows: table id 58 flags:
STMT_END_F

BINLOG '
EBq/ShMBAAAAPWAAAK4EAAAAADOAAAAAARAABM]1bWI1lcgACADIACGMPDW/+CgsPAQWKJAACAEAA
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/gJARARA
EBq/ShgBAAAAtARAAGIFAAAQARDOAAAARAAAREACY////8A/AEAAAALYWx1eDkS0Dh5b3UEOX1vdSAl
¥Y2JiMzI1MmIhNmI3ZT1jNDIyZmFjNTMzNGQYMjAINAFNLacPAAAAAABIEnpxPBIAAADSAQARAALE
TEVYOTk40F1PVQQ5eW91IDdj¥YmIzMjUYYmE2Yjd 1OWMOMjImYWM1MzM0ZDIyMDUOAUOtpwBAAAAA
AGMSenEBEgAA

WAL

# at 1378

#090927 15:53:52 server id 1 end_log_pos 1405 Xid = 1110

COMMIT/*1%/;

DELIMITER ;

# End of log file

ROLLBACK /* added by mysglbinlog */;

/*150003 SET COMPLETION_TYPE=@OLD_COMPLETION_TYPE*/;

FEMNBABPITHISQLIER, Ri2—KBERNEBAINER. HLREMESHK-v
BE-vv, REERHEIRTHEAERET, -wW&L-vE B RHEHKR, XKk
mk-vwiEd, 83,

[root@nineyou0-43 data]# mysqglbinlog -vv --start-position=1065 test.000004
BINLOG '
EBq/ShMBAAAAPwRAAK4EBABAADOAAAAAAAAABmllbWchgACdDIACgMPDw/+CgsPAQwKJAAOAEAA
/gJARRARA
EBg/ShgBAARAtARAAGIFARAQADOAAAAAAREACY////BA/AEAARAALYWx1eDk50Dh5b3UEOX1vdSA3
¥2JiMzI1MmIhNmI3ZT1jNDIyZmFjNTMzNGQyMiAlNAFNLacPARAAAABIEnpXxPBIAAADBAQAARALB
TEVYOTk40F1PVQQ5eW91IDdjYmIZMjUy¥YmE2Y jd1OWMOMj IJmYWM1MzM0ZDIyMDUOAUOtpwBAAAAA
AGMSenEBEgAA

WAS LV

### UPDATE member.t2

### WHERE

###  @l=1 /* INT meta=0 nullable=0 is_null=0 */

### @2="david' /* VARSTRING(36) meta=36 nullable=0 is_null=0 */

#H# @3="family' /* VARSTRING(40) meta=40 nullable=0 is_null=0 */

A @4="'7cbb3252ba6b7e9c422fac5334d22054' /* VARSTRING;64) meta=64 nullable=0
is_null=0 */

### @5='M' /* STRING(2) meta=65026 nullable=0 is_null=0 */

###  @6='2009:09:13' /* DATE meta=0 nullable=0 is_null=0 */

###  @7='00:00:00' /* TIME meta=0 nullable=0 is_null=0 */

#i# @8="'"' /* VARSTRING(64) meta=64 nullable=0 is_null=0 */

#a# @9=0 /* TINYINT meta=0 nullable=0 is_null=0 =*/

###  @10=2009-08-11 16:32:35 /* DATETIME meta=0 nullable=0 is_null=0 */
### SET

### @1=1 /* INT meta=0 nullable=0 is_null=0 */
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#H## @2='DAVID' /* VARSTRING(36) meta=36 nullable=0 is_null=0 */

### @3=family /* VARSTRING(40) meta=40 nullable=0 is_null=0 */

### @4="'7cbb3252ba6b7e9c422fac5334d22054"' /* VARSTRING(64) meta=64 nullable=0
is_null=Q */

### @5="M' /* STRING(2) meta=65026 nullable=0 is_null=0 */

### 26='2009:09:13"' /* DATE meta=0 nullable=0 is_null=0 */

### 87='00:00:00"' /* TIME meta=0 nullable=0 is_null=0 */

### @8='"' /* VARSTRING(64) meta=64 nullable=0 is_null=0 */

### 89=0 /* TINYINT meta=0 nullable=0 is_null=0 */

###  €10=2009-08-11 16:32:35 /* DATETIME meta=0 nullable=0 is_null=0 */
# at 1378

#090927 15:53:52 server id 1 end_log_pos 1405 Xid = 1110

COMMIT/*1%*/;

DELIMITER ;

# End of log file

ROLLBACK /* added by mysqlbinlog */;

/*150003 SET COMPLETION_TYPE=@OLD_COMPLETION_TYPE*/;

BLfEmysqlbinlogil AR T AAMMER . TLLBS, —HEBMupdate 12 set
username=upper (username) where id=1{ER)IZFZA TH TEMTEXE LR, XHhER
TAH LRTEBRANTES T10HTHIEEE, EROWHRXT, “H#HlH &M% K TI13MB,

3.3 EEFXH

BTEREE, Unix R TAHEEMySQLAILLRAUnixMERFHN, ZHHTAFE
—AEHETF (socke) X, EHEFIH HSHsocketiZfhl, —RAE/MMpHRET, £H
mysql.sock:

mysql> show variables like 'socket'\G;

dkhkhhkhkhkhkhkhkhkhkkhkhkkhkhkhkhkkhkkkkhkkk 1_ row *kkkkkkhkkkhkkkhkdkhkkhkhkkhkhkkkkdkk

Variable_name: socket
Value: /tmp/mysql.sock

1 row in set (0.00 sec)

3.4 pidxttt

HMySQLEL BB, &K A CHIHBIDE A —/AN 30— % 30BN pid X,
Z3CH AT S pid_filets ], BOABBMUTHBERZT, XMH£HENAL pid,
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mysqgl> show variables like 'pid_file'\G;
khkkkkkkkhkhkhkhkhkhkhkhkhkdhkdkhkhddddk 1. Yow *kkkkkkkkkkkkhhkkkkhkhkkhhkhkhkkdd
Variable name: pid_file

Value: /usr/local/mysqgl/data/xen-server.pid

1 row in set (0.00(sec)

3.5 REMENXH

E AMySQLE AR5 BRI E REMIIR R, MySQLM THIENAF R EERAY,
BN RMEF B2 ERSCH (3EESQL ServerR ik MEANBIRE T HFAEREES]
WEEMAICHR), PIRRHARMHFHESI%E, MySQLEE — A e RANIH, X
DXL TIZRIIREME L.

frm B ARFRMEMENL, mBMET - v_aillEl, PBLHEBETE—1
v_afm3tlE, RRICFRIENENL, BEXHRIXAFM:, ATLAREME Acatir & #ITES

[root@xen-server test]# cat v_a.frm
TYPE=VIEW

guery=select 'test’'.’'a'.’'b' AS 'b' from 'test’'.'a’
md5=4eda70387716a4d6c96£3042dd68b742
updatable=1

algorithm=0

definer_user=root
definer_host=localhost

suid=2

with_check option=0
timestamp=2010-08-04 07:23:36
create-version=1 ‘

source=select * from a
client_cs_name=utf8
connection_cl_name=utf8_general ci

view_body utf8=select 'test’'.’'a’'.'b’' AS 'b' from ’'test’'.’'a’

3.6 InnoDBFEfES| &4

ZRI ST BRI AR My SQLER A S RISC1F, TIFERESISETER. R TiXLE3CH451,
BARGEHSIEREE B MBI, X— T RRAE T4 InnoDBAF ik 5| 24 YAHSR /Y
3, XEHREERM B EXME. RERIME.
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3.6.1 RZTENH

InnoDBF# i 5| LA 5 1% It _LARY5 T Oracle, W EMMIEIRRERZRFETHER. BiA
BRET, A —NTHBRILK/NAHIOMB, £hibdatal (Y. ZXHFREBRIANERZE X
¥4 (tablespace file), YRB]LAMETE 2% innodb_data_file_pathX H Tk E. BT :

innodb_data_file path=datafile_specl[;datafile_spec2]...

RUFTLAR B4 SCHE B — A RER, FIRGESHRRE, 0.

[mysqld]
innodb_data_file path = /db/ibdatal:2000M;/dr2/db/ibdata2:2000M:autoextend

iX B §/db/ibdatal ¥1/dr2/db/ibdata2 (RN SO RRA MR ZiE . FH XA XA T AR
HIRER b, WIRTCARH R R —E BERRA . ANCERXEARERT B, RrX
fhidbdatal 3/ A2000MB, 3 ftFibdata2fy/h 42000MB, {H £ %05 i T 1% 2000MB 5,
ZFATLAB Bh3 K (autoextend),

i Einnodb_data_file_pathZ2¥if5, ZJF3+T i & T InnoDBAEfif 5| S H R A R #T
KIEREZXMFA ., Ml ik ESHinnodb_file_per_table, {17 LA A% T InnoDB
FOESIERIR M E— A REH, XHEAAHFRL D, IREARETEEREEERTR
INHRZRF, TEHXEIRSHIZE Tinnodb_file_per_table, RILAEH:

mysql> show variables like 'innodb_file_per table'\G;
Khkkkhkkhkkkhkkkkkhkkkhkkkkkkkkkx 1. YOw *kkkdkkkkkkkkkkkkkkkkkkkkkkx
Variable_name: innodb_file_ per_table

Value: ON

1 row in set (0.00 sec)

mysgl> system ls -1lh /usr/local/mysql/data/member/*
~YW-r-—--—- 1 mysgl mysql 8.7K 2009-02-24 /usr/local/mysqgl/data/member/

—IW-r————- 1 mysql mysql 1.76¢ 94 25 11:13 /usr/local/mysql/data/member/
Profile.ibd

-rw-rw-——— 1 mysql mysgl 8.7K 98 27 13:38 /usr/local/mysql/data/member/tl.frm
-rw-rw-—-- 1 mysgl mysql 17M 9H 27 13:40 /usr/local/mysql/data/member/tl.ibd
-rw-rw---- 1 mysql mysql 8.7K 9H 27 15:42 /usr/local/mysql/data/member/t2.frm
-rw-rw---- 1 mysql mysql 17M 98 27 15:54 /usr/local/mysql/data/member/t2.ibd

FProfile, t1, R2#iZInnoDBRITERESI %, T8 B £%innodb_file_per_table=ON,
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R r=4 7 SR ibdRE R . BEERE, XL MAYRZ A SH NI IZRD
B, REMBAZRGEREE, KAGELEAFRERNNRER S, E3-18/RT
InnoDBAF i 51 0t T X -RIFF i 5 K

3-1 InnoDBZFTEfif5 %

3.6.2 BEHHEENXH

BN F AT S0l &3R5 Bl %ib_logfileOFnib_logfilel, MySQLE 5 FMe
FFR A InnoDBAEfE 31 84y B A 30, Aot EARTRAE LRIZR EM A EXH (redo log
file), Kt 2BIBREMAEIAR? EAHEMH AN FinoDBIF 43 R EXEE,
BANEF T3 FinnoDBAEfE S I EMES HE.

B A ECHOEERNR, F—NBIRENFEB (media failure), FfH EXH
BrEEIR R, B ER THAEEYEBSEEFAMK, InnoDBE#5I A FEHEMA
ERE TR AT E], DU SRR Rt

/M InnoDBAEREE IS E A I B E B4 (group), BAKMATESHE
WA 3k, AnBRiARib_logfile0, ib_logfilel, % TAEIERMTHRE, (RTURESS
1% B &4 (mirrored log groups), AR FMI A MR FURE L, AESHENE
BB &SRk —B, HLLESR SR, InnoDBERES I SSE S EM A H3CH1, Uik
BIpREH, SURTRMEECH?, YEMA SR SHEN, SEDRIE
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W AEXHIR, B3 28R T —AHANEH B EXHRIER E EXH4A.

.
—~

ib-logfilel

N~

ib-logfile3 < ib-logfile2

E3-2 BEH4A

@&inn(;db_log_file_size . innodb_log_files_in_group, innodb_mirrored_log_groups,
innodb_log_group_home_dirjZE E#f H EXHHIEH: ., 2% innodb_log_file_size¥gE T
H A EXHFHIKR/D innodb_log_files_in_group#i & T H & A+ B H E R
B, BiAN2; innodb_mirrored_log_groups#fiE T H EBEMR U H-ARIER, BRIl A1, RF
A —A BB, SRR, innodb_log_group_home_dirfiE T H X AR,
RNEBRERET. UTERT /R TEMATHNERE .

mysqgl> show variables like 'innodb%log%'\G;
khkkhkhkdhkhkhhhhkdhhdhhhdhdhdddhd ] row *hhdkkddddhd kb hdhhbdhdhdohidd
Variable_name: innodb_flush_log_at_trx_commit

Value: 1
dhkdkhkhdkhkhkdkh bk hhdhhhhdn 2 YOW *kkdkkkdkkdhhkhhhhhdhhdhddhdddddd
Variable name: innodb_locks_unsafe_for_binlog

Value: OFF
khkhkkhdhkhhhhhkhhhhkhhhhhhhhhkd 3. FOW *kdkdkdhkhhhhkhdkhkdhkhkkhhhkhdhddn
Variable _name: innodb_log buffer_ size

Value: 8388608
kkhkkhkhkbkhhhhhddhhhhdhhhhdddd 4. YOW *hkdkhkdhhkhrhhdhhkk bk hhhthx
Variable name: innodb_log_file_size

Value: 5242880
kkkkkhkkhhkhdhkhdhkhddkhhkhdhihkikihh 5' TOW koo dode e gk ok d ke ok e ok o o e e o e e e e o b o
Variable name: innodb_log files_in_group

Value: 2

khkkkkhkhhkhhhhhhkhhhhhhkhhdhhkhd §, row *hrddkhhrdbdd bbb hdrhhhhrhdn

Variable name: innodb_log group_home_dir
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Value: ./

LEEE SRR R EEREEREEEEEEERESESE N YOW *hkkkkkdkdkdkdkkkhhkhkdrhhkhkkhkrdhhkhdhk
Variable_name: innodb_mirrored_log_groups
Value: 1

7 rows in set (0.00 sec)

B B R/NEE X FMySQLEHEE & H L - A WK, —HEARIZES
KK, mRREFRK, EREMNTREERKEEE, B—FEXTGERRNT, T
ERB—1TESMHEREZKRVBEBBEXH. ARRASHAIERKIFINTES:

090924 11:39:44 InnoDB: ERROR: the age of the last checkpoint is 9433712,
InnoDB: which exceeds the log group capacity 9433498.

InnoDB: If you are using big BLOB or TEXT rows, you must set the

InnoDB: combined size of log files at least 10 times bigger than the
InnoDB: largest such row.

090924 11:40:00 InnoDB: ERROR: the age of the last checkpoint is 9433823,
InnoDB: which exceeds the log group capacity 9433498.

InnoDB: If you are using big BLOB or TEXT rows, you must set the

InnoDB: combined size of log files at least 10 times bigger than the
InnoDB: largest such row.

090924 11:40:16 InnoDB: ERROR: the age of the last checkpoint is 9433645,
InnoDB: which exceeds the log group capacity 9433498.

InnoDB: If you are using big BLOB or TEXT rows, you must set the

InnoDB: combined size of log files at least 10 times bigger than the

InnoDB: largest such row.

b st R & hfEInnoDB: ERROR: the age of the last checkpoint is 9433645,InnoDB:
which exceeds the log group capacity 9433498, X2 A E M H£H —Mcapacity T &, i%
BRETBREFHRESATERTXANEE, mREBENBEH0HE$# (innodb buffer pool)
HRIFTFIZR (flush list) o RVERS BESIE TT 5 I e .

wiFEFAER, BRRERIEFESFHE, BMBAVZATH ZHH A EFH LXK
B, ZHFABELIEFEA 5EMySQLE XM A EIZF, B#EInnoDB, MyISAM. Heap
SHMAESI S A, TlnoDBIFREI¥MEMHERERALRASNESHE. £
x, BERHBNAERE, RERRE Z3#KHECHIERERNIRASTATEMENTIEZROW,
XHERMIXED, HidFMHEXT - FFHAKRIIENS ., MinnoDBAMSIENE
BABIXHILFHNRTENT (Page) MERMPERFR (R3-28R). W, BAR
EEMBAR, T3tk A EXEREEFRIATHTIORN, MEFFSHTHLTES, T
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BEMALRE (redoentry) WEAEMHEIHH,
32 BHASGE

EF2ETELRE, XTEAERHEXHNBRESIREREES, MEALBA—1TE
A EZM (redo log buffer) 1, REMEHE—ENFHEBSAREXM. E3-3RFH
TR TSR,

RESh
i HiAEH
|-> HEHEE] HiEE2

E3-3 BEMAEEALRE

TEHRETANBERNBAMA FNEMASXFRE—ELMN, BXEXEER
LelE? B2EHT T ELRE (master thread), MEAFLBFEDSBEMAZZMEA
HMANEBASXHES, TREFETELER. Z—THMEX/ L2 EBSHinnodb_
flush_log_at_trx_commitf& i, F/RERZ (commit) HiER, MEEMASHWER.

Z¥innodb_flush_log_at_trx_commit®[iXF{EEO, 1. 2, ORFUERTELH, HAF
HESHNEMAEEABE LW AEXN, MESSFEREEDHIRIE ., MIF2A R H
FHET: 1&Ecommith#EM A EEZMRS SR 2REMASRSBRME, IR
e Ritcommitht HEEXBABMA L, REFXAIE.

3.7 NG

AEITET EMySQLEIE AKX —LE30F, H T T XA LLsy HMySQLEHE &
SCPELA R RO A7 B BEA SISO . SMySQLEHE e RSO iR, SRR ST R Fn 26 H
SXHAFFEE. AMySQLERE R EEMEEIRNT, DBAY RBM ZXERRIR M,
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M RN ARIR BRI AE, 48, HiRCERNSR THIRHAZE, hid®kT
BENER, A —SBE0H B TDBAXM TR EMFHE I BRI,

el HERERIEE R, FTLURAXR#E Tpoint in timeRJRELAR EHll (replication)
RERHEE., Eik, BIEEMAREEEEATHES B ERIZFE. AMySQL 5.15 4, —
EHl H B X FSTATEMENT, ROW, MIX=F&X, FREFBRIPEFEE, DBAMNIZ T
FERBEMAERAZRNESR,

AZERIBSG T MinnoDBFEfE 51 BAE X HF, BERZRX4MEM B E3H.
22 (A SO0 R PSR B B InnoDBFEfif 5 | BRI TG, o AR ERZRIMMIIRZR., BEMAS
EHEE, ARicFKInmoDBHEMSIENEFHE, LEAEMBENEE, TEH
InnoDB 7% 51 R LAR Bt T RV 55,
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AEF MK InnoDBAAE S | BRWEANBHLE, REEAOWRIYEFFRTE—
BRI AR, MRk, REEXTRELSEIEERS, SHEXRTYK
it R0y O

4.1 InnoDB7E{i%5| ERHKE

Xt tbOracle ZH A& FhFK KR, InnoDBHiE S| ¥R EH R Oracledh R SIH Lk
(index organized table), 7EInnoDBFFfif5|%kr, BKRMANLH, WRIEERME
HRAHE LT (Primary Key), MInnoDBHFiE5| 84k T H R EHES IR EH.

QEAERFRLEIEZHIME—FT] (Unique NOT NULL), ZnRAE, WHEFIRI F#,

- QA& LR, InnoDBFFESI ¥ H B BIB— A6 F R/

4.2 InnoDBBIBTEiELEH

InnoDB7Efik 51 8 #01B SR A7 i S5 H9FnOracle R BAHR, BT MR ER B b E— A4
A, BAFRZAFRZMA (tablespace), RTRMXEHE (segment), X (extent), T
(page) MK, TE LR ARBIRAS (block), InnoDBHFfif 51 KB AR L H
KE I E4-157R,

421 RZTG

ZRIATLAEMAInnoDBE 5| R ZBEMNERE, FTENEBEREFRERTA
. BI3EHFELNE TERIEI TInnoDBEE 5| 8H — A kxR = Alibdatal, BIFTE K
EEBAEX AN RZRAN. wRBEIVSA TS innodb_file_per_table, M&E5KFMNAIEHE T
DL SRR B — R E A
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tablespace segment
|
' extent extent
leaf node segment
extent extent
non-leaf node segment ,
f” \\
I“ hY
s hY
rollback segment 2 extent %
age
pag I O |

- ) 00000000
_ L= |
e AP N | (O | O [ R
roll Pointer ’:" D |:| |:| D
roll Pointer — '; D D D

col 1 col n an extent = 64 pages |:| E’ D

El4-1 InnoDBYTFfif 5| §rY 2 BAFMELE

[

[]

[
L]

*tF B T innodb_file_per_tablef S HuEH, FEEBILE, BRRNRZANFRE
MR REAE, RoIfEAZS, HMAEMEIE, mi#H (Undo) BER. RAEFRFER. =
KB (double write buffer) %TRIFMERRIIKLERZRN, ZHLMEAT 51
R : BPEZE S A T S 4kinnodb_file_per_tablez fi, HEERZ (AT R S AW HbHE KN,
AERNEMALE, KB ZATHDLHinnodb_file_per_tableizhONT , FF ML E
RERXHHEEZK:

mysqgl> show variables like 'innodb_file_per_table'\G;
dkhkhkhhhkdhhhhhdhhhhdhdhddbdhddd ] row *hrhkdddddkdrrhrdddrbrrdorid
Variable name: innodb_file per table

Value: ON
1 row in set (0.00 sec)

mysql> system 1ls -1h /usr/local/mysgl/data/ib*

-rw-rw---- 1 mysql mysqgl 58M Mar 11 13:58 /usr/local/mysql/data/ibdatal
-rw-rw---- 1 mysqgl mysql 64M Mar 11 13:58 /usr/local/mysql/data/ib_logfile0
-rw-rw-=--- 1 mysql mysgl 64M Mar 11 13:58 /usr/local/mysgl/data/ib_logfilel

ALAEE, R Eibdatal BIR/NAHSEM, BT EFEAN =4 UndotkfE, FIMAFBIE
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"
N
i

A= mytest®R, HIREAFME5 12 E % hInnoDB, TN THRIE:

mysgl> set autocommit=0;
Query OK, 0 rows affected (0.00 sec)

mysgl> update mytest set salary=0;
Query OK, 2844047 rows affected (19.47 sec)

Rows matched: 2844047 Changed: 2844047 Warnings: 0

mysqgl> system ls -lh /usr/local/mysgl/data/ib*

~rw-rw---- 1 mysql mysqgl 114M Mar 11 14:00 /usr/local/mysql/data/ibdatal
-rw-rw---- 1 mysql mysql 64M Mar 11 14:00 /usr/local/mysql/data/ib_logfile0
-rw-rw--~-- 1 mysql mysql 64M Mar 11 14:00 /usr/local/mysql/data/ib_logfile1

BAHAEDERIEAH, MRNBEERARXES (ERE, LESRE KRN

BE
commitgFrollbackiZH %), FEERNMITAE AR Undoi2 {ERYIEMupdate mytest set

salary=0, TEREHRNMNBUREETRZR, 44 Hibdatal BLRHKF T 114MB, XELiHEH
THEERERHFEEEHF UndofF 8., AALMR, tnRFKrollbackixNEE S, ibdatalix /3

ZRIATNEFHEREFRMSSMBA/N BATHE T HELRBIE .
mysqgl> rollback;
Query OK, 0 rows affected (0.00 sec)

mysqgl> system ls -lh /usr/local/mysql/data/ib*

~-rw-rw---- 1 mysql mysql 114M Mar 11 14:00 /usr/local/mysqgl/data/ibdatal
-rw-rw---- 1 mysql mysql 64M Mar 11 14:00 /usr/local/mysql/data/ib_logfile0
-rw-rw---- 1 mysgl mysql 64M Mar 11 14:00 /usr/local/mysql/data/ib_logfilel

R “FIE”, LA&114MB, BlInnoDBFEAi#5 | % A & fErollbackit R 45X AN F 231,
#AInnoDB A SR BIKGX Ee22 H], {HREMySQLA H 3hHIMHX £ UndofE BRA T EE, mE

AFRE, WS ERRPRCATAZER, #TkUndofEH, EB—TRIEL2E

L3k

F|Amaster thread#F 10D AT —kfull purgedpfE, HILBRA THRM—MERL, HREK

PIT LARUPDATEIE )G, K4k Fibdatal REEH AT, BRHEXNMERT,

# HpythonZg 5§ T —-py_innodb_page_info/N T E., FRZEFRZ A F & TAIFEEN

5B, %TFIllJ.Z"':ﬁcode.google.com_l;ﬁidavid-mysql—toolsiﬂiﬁEjﬂ},° ERFENT:

[root@nineyou0-43 pyl# python py_innodb_page_ info.py /usr/local/mysql/data/ibda
Total number of page: 83584:
Insert Buffer Free List: 204
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Freshly Allocated Page: 5467
Undo Log Page: 38675

File Segment inode: 4

B-tree Node: 39233

File Space Header: 1

ATLAERII A 83 5840 T, KAMAZMIERIIRE2044 T, 54674 AT H T,
386754 UndoBT. 39 233N HIEW, %%, (RATLLALHEM-vEHEREFERANINE.
HTEREIREEFAZH, HERFSRIEAEASHRMN L TARLA B RERNVEN.

422 E

B4-1hBR TRERRAZNBRARN, ¥LHREHER. £IR., RNERE, B
ARTHE S 8id TInnoDBA 51 X ERSIAHN (index organized), HELFEANE

, BETIEEHE, AL HABBRENAB+RIFITIY 5 (E4-187leaf node segment), ZE5|BHD
AB+#tEYEZE S A (E4-189non-leaf node segment),

5Oracle /S [/ #J&, InnoDBFF 5518 TRIVERREMSIEA G TR, XMOraclefty
B BR=HEHE (ASSM) kM, BAFHRZREE (MSSM) BIHR, ZN—ERE
Lt TDBARYEH,

FEERHE, HAZRENHRBAR, NRERFLE, REAZHsBATMER
H .
423 K

XA HOANELRMI AR, BANTIA/MAI6KB, BEANXEIA/NAIMB, Tk
HIBEEL, InnoDBAFfES IR L BIRALARIFINX, LLBRRIESRE T ke

B, XEXLHAIHE—ARE: ERINBR T S%innodb_file_per_talbef, SIEKIE
BUAR/DNRZIOKB, X R4 ESERIT, ACIHEAIRIIA/NEDRIMBA H? KX ER
AEGBIFER, SA2NTIR/DRIREF T (fragment page) RFBEIE, LXLETER
FEZIAARANELETRE, X BB — KRR E RInnoDBFFi%5 [ X T X I HI1E :

mysgl>create table t1 (

coll int not null auto_increment,
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col2 varchar(7000) ,

primary key (coll))engine=InnoDB;

mysql> system 1ls -lh /usr/local/mysqgl/data/test/tl.ibd;
-rw-rw---- 1 mysql mysql 96K 10H 12 14:59 /usr/local/mysql/data/test/tl.ibd

HMBIE TLIE, col2F Btk #yvarchar (7000), XFERERIE—AT ATLAFH2%IC
K. ALIEE, WRAETIERERERIAK/NAGIKB, BEEITWTFSQLIEH:

mysql> insert into tl select NULL,repeat(‘'a',7000);
Query OK, 1 row affected (0.04 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysql> insert into tl select NULL,repeat('a’',7000);
Query OK, 1 row affected (0.01 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysql> system ls -lh /usr/local/mysqgl/data/test/tl.ibd;
~rw-rw---- 1 mysql mysql 96K 10H 12 16:24 /usr/local/mysql/data/test/tl.ibd

BAREKILE, FFRFKIERFKPEE—TH. R MApy_innodb_page_info TEREE
RZM, WLEEH:

[root@nineyou0-43 pyl# ./py_innodb_page_info.py -v /usr/local/mysql/data/test/tl.ibd
page offset 00000000, page type <File Space Header>

page offset 00000001, page type <Insert Buffer Bitmap>

page offset 00000002, page type <File Segment inode>

page offset 00000003, page type <B-tree Node>, page level <0000>
page offset 00000000, page type <Freshly Allocated Page>

page offset 00000000, page type <Freshly Allocated Page>

Total number of page: 6:

Freshly Allocated Page: 2

Insert Buffer Bitmap: 1

File Space Header: 1

B~tree Node: 1

File Segment inode: 1

KRB H-VIEEEFORFERZAMASE, HEEE T page offset’h3/H, X Bt RHE
B1, page levelR/RMTERSIE, 0RAMH A, BoALMAFILRHE—ANT+, HlkH
AIEH R, ER2MRXFHRMFHEA—FIEFE, RETE-TERATRT

mysgl> insert into tl select NULL,repeat(’'a’ ,7000),
Query OK, 1 row affected (0.01 sec)
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Reco

rds: 1

Duplicates: 0 Warnings: 0

[root@nineyou0-43 pyl# ./py_innodb_page_ info.py -v /usr/local/mysql/data/test/tl.ibd

page
page
page
page
page
page

offset
offset
offset
offset
offset
offset

00000000,
00000001,

00000002 ,~

00000003,
00000004,
00000005,

Total number of page:

Insert Buffer Bitmap:

File Space Header: 1

B-tree Node:

File Segment inode:

3

1

page type
page type
page type
page type
page type
page type
6:

1

<File Space Header>

<Insert Buffer Bitmap>

<File Segment inode>

<B-tree Node>, page level <0001>
<B-tree Node>, page level <0000>
<B-tree Node>, page level <0000>

BREBRMNTLLE Flpage levelRIFIT T, HXANTIRIKEIERLB-tree Node, AfFH
BWAGOKIZFK, LEtRR—IAOIFKILF, #3324/, EXZAABRY —TRANTH

oy ;P

mysqgl>delimieter //

mysq

Quer

1> create procedure load_tl(count int unsigned)

-> begin

~-> declare s int unsigned default 1;

-> declare ¢ varchar(7000) default repeat('a',7000);

-> while s <= count do

-> insert into tl select NULL,c;

-> set s

= s+l;

-> end while;

-> end;

-> //

y OK, 0 rows affected (0.04 sec)

mysgl> delimiter ;

mysqgl> call load_t1(60);

Quer

Yy OK,

1 row affected (1.59 sec)

mysql> select count(*) from tl\G;

EER SRS SRS SRS EE R R RS R R R LR LS l. row LR XA E LR R R R EREREREEEE ]

coun

t(*): 63

1 row in set (0.00 sec)l row in set (0.00 sec)
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mysgl> system ls -lh /usr/local/mysgl/data/test/tl.ibd;
-rw-rw---- 1 mysgl mysgl 576K 10H 12 16:56 /usr/local/mysqgl/data/test/tl,ibd

ALUERE, ERATOREERE, BR\ZANPIELLETHAIX, mAREDL644
EZTMX . XB R fpy_innodb_page_info LABRFRZ MM, "4

[root@nineyou0-43 py]# ./py_innodb page info.py -v /usr/local/mysqgl/data/test/tl.ibd
page offset 00000000, page type <File Space Header>

page offset 00000001, page type <Insert Buffer Bitmap>

page offset 00000002, page type <File Segment inode>

page offset 00000003, page type <B-tree Node>, page level <0001>
page offset 00000004, page type <B-tree Node>, page level <0000>
page offset 00000005, page type <B-tree Node>, page level <0000>
page offset 00000006, page type <B-tree Node>, page level <0000>
page offset 00000007, page type <B-tree Node>, page level <0000>
page offset 00000008, page type <B-tree Node>, page level <0000>
page offset 00000009, page type <B-tree Node>, page level <0000>
page offset 0000000a, page type <B-tree Node>, page level <0000>
page offset 0000000b, page type <B-tree Node>, page level <0000>
page offset 0000000c, page type <B-tree Node>, page level <0000>
page offset 0000000d, page type <B-tree Node>, page level <0000>
page offset 0000000e, page type <B-tree Node>, page level <0000>
page offset 0000000f, page type <B-tree Node>, page level <0000>
page offset 00000010, page type <B-tree Node>, page level <0000>
page offset 00000011, page type <B-tree Node>, page level <0000>
page offset 00000012, page type <B-tree Node>, page level <0000>
page offset 00000013, page type <B-tree Node>, page level <0000>
page offset 00000014, page type <B-tree Node>, page level <0000>
page offset 00000015, page type <B-tree Node>, page level <0000>
page offset 00000016, page type <B-tree Node>, page level <0000>
page offset 00000017, page type <B-tree Node>, page level <0000>
page offset 00000018, page type <B-tree Node>, page level <0000>
page offset 00000019, page type <B-tree Node>, page level <0000>
page offset 000000la, page type <B-tree Node>, page level <0000>
page offset 000000l1b, page type <B-tree Node>, page level <0000>
page offset 0000001c, page type <B-tree Node>, page level <0000>
page offset 0000001d, page type <B-tree Node>, page level <0000>
page offset 000000le, page type <B-tree Node>, page level <0000>
page offset 0000001f, page type <B-tree Node>, page level <0000>
page offset 00000020, page type <B-tree Node>, page level <0000>
page offset 00000021, page type <B-tree Node>, page level <0000>
page offset 00000022, page type <B-tree Node>, page level <0000>
page offset 00000023, page type <B-tree Node>, page level <0000>
Total number of page: 36:
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Insert Buffer Bitmap: 1
File Space Header: 1
B-tree Node: 33

File Segment inode: 1

PRATLATE & Elpage levelZFTOMI A2, WELRE, X THER, ELH/12IHA
T, ZERZEBIERERHIAN T A/NFIER T 1Y, EERINBLIEERM,
WA—FKEE, FZREREBRIK/D:

mysql> call load_tl1(1l);
Query OK, 1 row affected (0.10 sec)

mysql> system ls -1lh /usr/local/mysql/data/test/tl.ibd;
—-rwerw---- 1 mysql mysql 2.0M 10H 12 17:02 /usr/local/mysql/data/test/tl.ibd

FHACZLBAT TR, FNRSRARNGNHTEEYSBIE, mRENER
py_innodb_page_info T AR FERZ A 3CHFt1.ibd, REAILIEREIMR £ TTRIEK B Y Freshly
Allocated Page;

[root@nineyou0-43 test2]# ~/py/py_innodb_page_info.py tl.ibd -v

page offset 00000000, page type <File Space Header>

page offset 00000001, page type <Insert Buffer Bitmap>

page offset 00000002, page type <File Segment inode>

page offset 00000003, page type <B-tree Node>, page level <0001>
page offset 00000004, page type <B-tree Node>, page level <0000>
page offset 00000005, page type <B-tree Node>, page level <0000>
page offset 00000006, page type <B-tree Node>, page level <0000>
page offset 00000007, page type <B-tree Node>, page level <0000>
page offset 00000008, page type <B-tree Node>, page level <0000>
page offset 00000009, page type <B-tree Node>, page level <0000>
page offset 0000000a, page type <B-tree Node>, page level <0000>
page offset 0000000b, page type <B-tree Node>, page level <0000>
page offset 0000000c, page type <B-tree Node>, page level <0000>
page offset 0000000d, page type <B-tree Node>, page level <0000>
page offset 0000000e, page type <B-tree Node>, page level <0000>
page offset 0000000f, page type <B-tree Node>, page level <0000>
page offset 00000010, page type <B-tree Node>, page level <0000>
page offset 00000011, page type <B-tree Node>, page level <0000>
page offset 00000012, page type <B-tree Node>, page level <0000>
page offset 00000013, page type <B-tree Node>, page level <0000>
page offset 00000014, page type <B-tree Node>, page level <0000>
page offset 00000015, page type <B-tree Node>, page level <0000>
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page
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offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset

00000016,
00000017,
00000018,
00000019,
0000001a,
0000001b,
0000001c,
0000001d,
0000001e,
0000001f,
00000020,
00000021,
00000022,
00000023,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000000,
00000040,
00000000,

page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
page
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<B-tree Node>,
<B-tree Node>,
<B-tree Node>,
<B-tree Node>,
<B~tree Node>,
<B-tree Node>,
<B-tree Node>,
<B-tree Node>,
<B-tree Node>,
<B-tree Node>,
<B-tree Node>,
<B-tree Node>,
<B-tree Node>,

<B-tree Node>,

page
page
page
page
page
page
page
page
page
page
page
page
page
page

<Freshly Allocated
<Freshly Allocated

<Freshly Allocated
<Freshly Allocated
<Freshly Allocated

<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated
<Freshly Allocated

<B-tree Node>,

level
level
level
level
level
level
level
level
level
level
level
level
level
level
Page>
Page>
Page>
Page>
Page>
Page>
Page>
Page>
Page>
Page>
Page>
Page>
Page>
Page>
Page>
Page>
Page>
Page>
Page>
Page>
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Page>

Page>

<0000>
<0000>
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<0000>
<0000>
<0000>
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<0000>
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<0000>
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<0000>
<0000>
<0000>

page level <0000>

<Freshly Allocated Page>
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page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
Total number of page: 128:

Freshly Allocated Page: 91

Insert Buffer Bitmap: 1

File Space Header: 1

B-tree Node: 34

File Segment inode: 1

42.4 T

Fl k25 BdRE—#, InnoDBATL (page) RutA (HTLAFRAPE), TiRZInnoDBREE
ST E/NEAT, 5O0raclekfUAIR, Microsoft SQL Server$it # B BR A4 T1 A/h 4 8KB,
AR ETFInnoDBFHIK/M (16KB), HARWLAE S (Hir@dESEGRILL).

wRTIREE .

Q HIBTT (B-tree Node),

Q UndoB{ (Undo Log Page),

Q &4 (System Page),

QFELHIET (Transaction system Page), .

QHALZMHPAET] (Insert Buffer Bitmap),

QFHALEHZRFIFET (Insert Buffer Free List),
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Q K E45H) — 3R 8 T (Uncompressed BLOB Page),
Q E4H — 36k %& T (Compressed BLOB Page),

425 17

InnoDBZ {51 R E 478 (row-oriented), Mt RHEEIBOFEHIRITHITHFIR. &
MRERITIEFOREAEMEE LT, &L AFFBI6KB / 2 ~ 200/7HIiEF, BI799297
ok, XBRIF@EMRAFT (row-oriented) WIEIEE, Mot RiL, THFERERF
(column-orientied) W%t EE. MySQL infobrightfi#fF 5| 8 st LR AF M RRY, X3
THAR B BT R4 Hr 2 SQLIE M AT U B B G R A 474k . 2RISR FESZ A Sybase
IQ. Google Big Table, T[] 51| i %E B & 24 AT $dE E & REY— A5 1, HEXBH T4
BEEZHAIAR . FABAVIEETLAEM EFHRAHERTR .

4.3 InnoDBYIBTFEELHS

MiEFE Y bk, InnoDBRMIAERZM. HEXHA (EHREFMBU, Fi%eERedo
XHEH ), REWIE LA, #H¥innodb_file_per_tableix & yon, N4/~FRFHharih
FEE—ARERSCE, LAbAER, iR, RS, RONEEEFIE BEFREEIN R
PR ZF M . REWE L XHLArmEE R, XRS5 EMEI TR, EMAFMHS]
BRIREHE L MER—HE, A frm3f,

4.4 InnoDBITIEFHER

InnoDBFEfE 5| B Fn Kk S BB E—FE (4nOraclefiMicrosoft SQL Server##EE), ic
FRUTHEXFRED., XB®RETFRFERT —ITTROKE. EIMySQL 5.18,
InnoDB7E % 5| %42 it T CompactfiRedundant B f#g R e 7 i f7i0 T 88, RedundantE A
PR LAIMATIREM, WRREEE InoDBAIRATS, &R EHAPHYSICAL
RECORD (NEW STYLE) F1PHYSICAL RECORD (OLD STYLE) kX4 PFi&z\HY,
MySQL 5.18RINR#F A CompactfT4#&3. YRAILLi# S fy & SHOW TABLE STATUS LIKE
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'table_name'>RZ F L FTRMEARITHA, Hrhrow_formatghfiE T LRTEATIERE
RKH, Bign:

mysql> show table status like 'mytest%’'\G;

(R E R SRR R R R RS EREEREERSEER] 1_

row X R R E RS SRS RS R R R RER R EREER.]

Name:

Engine:
Version:
Row_format:
Rows:
Avg_row_length:
Data_length:
Max_data_length:
Index_length:
Data_free:
Auto_increment:
Create_time:
Update_time:
Check_time:
Collation:
Checksum:
Create_options:
Comment:

IR E R EE RS ERERERE SRR ERERRESR] 2.

Name:

Engine:
Version:
Row_format:
Rows:
Avg_row_length:
Data_length:
Max_data_length:
Index_length:
Data_free:
Auto_increment:
Create_time:
Update_time:
Check_time:
Collation:
Checksum:
Create_options:
Comment :

mytest

InnoDB

10

Compact

6

2730

16384

0

0

0

NULL

2009-03-17 13:33:50
NULL

NULL
latinl_swedish_ci
NULL

YOW *hkkkkdkhkkdkkrdkrrdrdkrdhrhdhd

mytest2

InnoDB

10

Redundant

0

0

16384

0

0

0

NULL

2009-03-17 13:57:23
NULL

NULL
latinl_swedish_ci
NULL
row_format=REDUNDANT

2 rows in set (0.00 sec)
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ALAEE, X EAmytest] F & CompactfJfTi%3X, mytest2ZRERedundantfyfTH,
BoilE LBl — A E AR BB AR mIATIE R . AR BATEE RN, AP 4T LA
HAoRyidR, N ZATAIpy_innodb_page_info TR, TR E M7 &4 XA HEIRATHLN .

4.4.1 Compact TR R

Compact{TIFAEMyYSQL SO0 #5I AR, KX BERERERGFHEE. FHp
R, ME—ANTHFBTEFEHEL, KEGERME. CompactfTidxLAinTHNi#
Tk

FRFEKEFIF | NULLERES: LRAER S %R g |

[E4-2 Compact{TinF#X

ME4-2WLAF S|, CompactfTH NI E ER—MHENULLEKFBRKESIFR, MHZE
BBFIRI PSR B, SRR E/NTF255FY, BleEHERzR, ERT25540F,
A2ANFHERR, BRFBERMKERASTLUBE2NFT (XWRFHMBEET A2
MySQLHvarcharfJ B A 465 535, FA2A T3 H164L, HI2'°=1=65535), B/ E
5 RNULLEREAL, ZAHER T IRATHRET G ANULLE, ARy, Mo AEY
Fii%A bytes, # TERIE S RAILFKIER (record header), BEE L ASAFTT (404i),
BUHEXIFE-1, BENRIREXFEENENFINERET, FEHIEEHE,
NULLAR & s fE A 308, BUNULLER T & ANULLARS AL, SEhRAERET & A R 2,
BINE—AEEEENE, BTEERT AP EXHFIS, BEFEANRRS, F5IDFH
ERIEE T, 53 BIAOAFHMIANFHHIK/N, EHnnoDBREFH E L Primary Key, &1
B I—A-6FFTRIRowIDZI,

%4-1 CompactTi#gzt

%R /v (bit) ik
0 1 K5
0 1 Fim
deleted_flag 1 AT RS E MR
min_rec_flag 1 A1, mRZICFRMAeEE X AR/NTIDF
n_owned 4 ZiFRHERICFEHK
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(£8)
P57 Fo/h (bit) Elpi)
heap_no 13 FoIMERIEAIDRHETID R
record_type 3 JBF R 000=13F 001=B+H 5%t 010= Infimum 011= Supremum 1xx={% &
next_recorder 16 T T — & IDF R L &

THE B EFR 5 HrCompactfTIL FHI AEREEA «

mysqgl>create table mytest ( tl varchar(10),t2 varchar(10),t3 char(10),t4
varchar(10)) engine=innodb charset=latinl row_format=compact;

Query OK, 0 rows affected (0.00 sec)

mysqgl> insert into mytest values ('a',‘'bb','bb','ccc');
Query OK, 1 row affected (0.01 sec)

mysql> insert into mytest values ('d','ee’,’'ee’,’'fff');
Query OK, 1 row affected (0.00 sec)

mysgl> insert into mytest values ('d’',NULL,NULL, 'fff’'):;
Query OK, 1 row affected (0.00 sec)

mysql> select * from mytest\G;

LA S A S S A A RS A RAEEARERREEE SRR SN 1. row *kkkkkkkkkdkkhkdkhkhkkhhkxrdhhkkhkk
tl: a

t2: bb

t3: bb

t4: ccc

khkkhkkkxdkhkhkhkhkhkdhhhkhhhkrxrhhxhhh 2. row *kkkkkkkkkkhkhkhkhkhkhkhkhkhhhkhhkkkk
tl: d

t2: ee

t3: ee

td4: fff

hhkhkhkhkhkdkdhkdhkhkhkhhkhkhkhkhkhkhdrhkkx 3. Yow *kkkkkkkkkkkkkkkkkkkhdkdkdkhkhh
tl: d

t2: NULL

t3: NULL

td4: fff

3 rows in set (0.00 sec)

FACIE TmytestR, FA4ANF, t1, 2, 4EfhvarcharB K FRER, BHREKE
FRRichar, BERNBATIEAERERARIE, BT Fmytest.ibd (REHT
innodb_file_per_table, FHRI&H BRIZED, HITHRINNLZ RS H I ibdatal), 7
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Windows N, A LAE#EH UltraEditdT FFiZ —3E I3 (FELinux3R3E T, {# Ahexdump -C -
v mytest.ibd > mytest.txtBI "] ), FTFH mytest.txt3ZfF, FHIAMTHE:

0000c070 73 75 70 72 65 6d 75 6d 03 02 01 00 00 00 10 00 |supremum........ ]
0000c080 2c 00 00 00 2b 68 00 00 00 00 00 06 05 80 00 00 |,...+hieeceucnss
0000c090 00 32 01 10 61 62 62 62 62 20 20 20 20 20 20 20 |.2..abbbb |
0000c0a0 20 63 63 63 03 02 01 00 00 00 18 00 2b 00 00 00 | ccCevvvvnnn oo
0000c0b0 2b 68 01 00 00 00 00 06 06 80 00 00 00 32 01 10 |+h.....ceec... 2..]
0000c0c0 64 65 65 65 65 20 20 20 20 20 20 20 20 66 66 66 |deeeefff |
0000c0d0 03 01 06 00 00 20 £f 98 00 00 00 2b 68 02 00 00 |.eeue oouns +h...
0000c0e0 00 00 06 07 80 00 00 00 32 01 10 64 66 66 66 00 |.eeveenn 2. . dfff. |

ZATIEF 0000078 45, HREMT, MERKIEEHFVER.

03 02 0l/+*BRFERKEFIR, HF+/

00 /*NULLErEM, F—1TEHFNULL{E*/

00 00 10 00 2c /*iBRKER, EESFHRKE/

00 00 00 2b 68 00/*RowID F{IHHFEEREFITE, HHEHRowID*/
00 00 00 00 06 05/*TransactionID*/

80 00 00 00 32 01 10/*Roll Pointer*/

6L/*F1%iR a' */

62 62/*%|2 'bb'*/

62 62 20 20 20 20 20 20 20 20/*¥3%3E'bb' */

63 63 63/*F4¥IR 'ccc’*/

HEE - THERRAERNRIT T, FEEENR, ERFEBRKEFIRZEFFRK
A9, 03 02 01, MAAOL 02 03, BHEEEFENZInnoDBEITHRES. RHTLIED,
BEKEcharr RERBETLHLKER, SH20R#ITEHTE, BRSHT—T, BFkLE
BB G4 F i Fnext_recorder, 0x6800RF T —NiFH B E, UKL E
+0x68008E & T — FKid KRR R, STLAInnoDBA A4S AT A E B — iRV
ok B BR & AT IR

FTHREAMER, BRTRowIDARS, BRME—ITKE/NRE, HIBIRE L
AEEF AR, BAERINKEENULLENE=17:

03 0L/*BRFERKEFEK, T/

06 /*NULLf{rENL, F=Ff7THNULL{E*/

00 00 20 ff 98/*iRFL{ZB*/

00 00 00 2b 68 02/*RowID*/

00 00 00 00 06 07/*TransactionID*/
80 00 00 00 32 01 10/*Roll Pointer*/
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64/*F1%#E 'd'*/
66 66 66/*Fl|a¥iE '££f'=*/

B =FTHANULLIE, BMNULLIREMAFROOMAZ06T , sk —id &l 400000110,
AEERNRR T HE 2535 BEANULL, EREHFMEFISHRRERS, RINSRAE
AFENULL, R7efE T8 151F%E45dENULLAYE ., XABIFRFHIEA T . A& £char
g varchark %, NULLIER A 5 HF A,

4.4.2 Redundant{Tid 8=

Redundant;2MySQL 5.0t A Z GilnnoDBRIfTic FFiEH X, MySQL 5.0%#
Redundant& 24 T M AT 3k & . RedundantfTidFLA4n T 5 A7 -

FRARERSBTIE EFAFEL Fil15dE Fl28dE TR | e

[4-3 Redundantf7ig Tt

ME4-3"TLAE R, 7[R T CompactfTix4#&X, RedundantfTiXMEHE—IFR&R
KERBIIR, FRFERZBIINNAFYEFRERN., HF0KENT255FY, RIFHR
s BHRT2S5ANFN, ANFHRZT. BB AIEFKKER (record header), A
FCompactfT#43X, Redundant{Ti&sNEE L H6AF11 (484L), BAAIE LIEL-2, N
RHPATLAEE, n_fieldsERFZ—fThFIREE, SA106, X hRFHMET A2
MySQL—AMTX & £ RIFI4H1023, B—ANFHEERAIER 1byte_offs_flags, ZEEXLT
RBFIRERINFIER2NFY . BENTHS R KEFEIENFINEIET .

$#4-2 RedundantBi#gzt

2% /v (bit) filiid
0 1 A5
0 1 ES
deleted_flag 1 %A O R
min_rec_flag 1 21, nBNZIEFR M E B/ MY
n_owned 4 iZiDF A RICF
heap_no 13 FSPERIZFIDFAIHEFIC T
n_fields 10 g R Fl
Ibyte_offs_flag 1 REBFIFR A A FADE245FH
next_record 16 T T — g R A AR B

www.TopSage.com



£ 89

BE, BB —FKfmytestAFETL—F. (BT HRedundantfyFmytest2

mysql> create table mytest2 engine=innodb row_format=redundant
-> as
-> select * from mytest;

Query OK, 3 rows affected (0.00 sec)

Records: 3 Duplicates: 0 Warnings: 0

mysgl> show table status like 'mytest2'\G;

kkkhkkkhkkkhkhkhkkhkhkhkhkhkhkhkhkhkhthkkhkk 1. YOW *hhkkkkkdkhkhkhkhkhkkddhkhkhkhkhkhhhkhkhkkd

Name:
Engine:

Version:

mytest2
InnoDB
10

Row_format: Redundant
Rows: 3
Avg_row_length: 5461
Data_length: 16384
Max_data_length: 0
Index_length: 0
Data_free: 0
Auto_increment: NULL
Create_time: 2009-03-18 15:49:42
Update_time: NULL
Check_time: NULL
Collation: latinl_swedish_ci
Checksum: NULL
Create_options: row_format=REDUNDANT
Comment :

1 row in set (0.00 sec)

mysgl> select * from mytest2\G;

khkkkkkkkkhkhkhkhthkhkhkhkhkhkhkhkdhrhhkdkk 1_ Yow *kkkkhkhkhkhkhkhkhkhkhkdhdhhhhkdkddhdhdhdd
tl: a

t2: bb

t3: bb

t4: ccc

khkkhkhkhkhkdkhkdxrAxhhkAxAddhkhkhkhkhkhhk 2. row LA EEE RS SRR ERERRERERR RER RN
tl: d

t2: ee

t3: ee

t4: fff

kkkhkhkhkhhkhhkhkhkhkhkhkkhkkkhhkkhkkkkk 3. row **kkkkkhkhkhkhkhkhkhkdhhhhkhkhkbhdddk
tl: d

t2: NULL
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t3: NULL
t4: fff

3 rows in set (0.00 sec)

RILAEE|, BlfErow_format3s ARedundant, [EAE, @idhexdump}§z 2 Amytest2.ibd
FHEBSCA S mytest2.txt, FTHICH:, WBIEKLATIT:

0000c070 08 03 00 00 73 75 70 72 65 6d 75 6d 00 23 20 16 |....supremum.# .|

0000c080 14 13 Oc 06 00 00 10 Of 00 ba 00 00 00 2b 68 Ob |..eeeeoeonnns +h. |
0000c090 00 00 00 00 06 53 80 00 00 00 32 01 10 61 62 62 |..... S....2..abb]
0000c0a0 62 62 20 20 20 20 20 20 20 20 63 63 63 23 20 16 |bb ccc# . |
0000cOb0 14 13 Oc 06 00 00 18 Of 00 ea 00 00 00 2b 68 0C |.uveerenvnnnas +h. |
0000c0c0O 00 00 00 00 06 53 80 00 00 00 32 01 le 64 65 65 |..... S....2..dee|
0000c0d0 65 65 20 20 20 20 20 20 20 20 66 66 66 21 9e 94 |ee ffft..|
0000c0e0 14 13 Oc 06 00 00 20 Of 00 74 00 00 00 2b 68 0d |...... .. t...+h. |
0000c0f0 00 00 00 00 06 53 80 00 00 00 32 01 2c 64 00 00 |..... S....2.,d..]|
0000c100 00 00 00 00 00 00 00 00 66 66 66 00 00 00 00 00 |........ fff..... |

EHATLREMTAR:

23 20 16 14 13 0c 06/*KEiRfEFIZE, W/

00 00 10 Of 00 ba/* iEFk{zh, BEeA T/

00 00 00 2b 68 Ob/* ROWID*/

00 00 00 00 06 53/*TransactionID*/

80 00 00 00 32 01 10/*Roll Point*/

61/*F1EIE 'a'*/

62 62/*%2%3E 'bb'*/

62 62 20 20 20 20 20 20 20 20/*F|3%3E 'bb' Charfix/
63 63 63/*%)a#IE 'ccc'*/

23 20 16 14 13 Oc 06, H%£4506,0c,13,14,16,20,23, R FRE—FIKE6, B 5K
BEE6 (6+6=0x0C), FE=FIKBEHT (6+6+7=0x13), FEMFKE1 (6+6+7+1=0x14), & H
FIEBEE2 (6+6+7+1+2=0x16), FEARFIELEIO (6+6+7+1+2+10=0x20), HE-LF|K B3
(6+6+7+1+2+10+3=0x23),

FENILTKE B MIZEFAALF22~ 3242, 40000000111, FRFIHLFTAF
(B& TRMEr3F), BTRINBMAN], RERBIIRA—-AF.

FHEANEEBREXEETHFRERE T, X 5Compact{TiE N ABAHME, EFEERK
BR, BAMRBITREELE=1T, FRIAXMTNULLALEFEERTRR,

21 9e 94 14 13 Oc 06/*KBERMBFIFR, W~/
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00 00 20 Of 00 74/+iffkkIER, BE6NFH+/
00 00 00 2b 68 0d/*RowID*/

00 00 00 00 06 53/*TransactionID*/

80 00 00 00 32 01 10/*Roll Point*/
64/*F|1%E a'*/

00 00 00 00 00 00 00 00 00 00/*%|3%IENULL*/
66 66 66/*F|afiE £££'*/

KB 57 HiCompact i A A HERAMFR T, HRBRERBIIR, RITHFH
IG5 5106 Oc 13 14 94 9e 21, ATAMMEHMRIFEM, BSMNULLE R T4, HEBEAF
chark BYFYNULLIE 9 (94+10=0x%¢), ZJ5HI2144F%14+43=0x21, W[LAFEF|*fFvarchar
MINULL{E, Redundant{T#XEFA G REMAFH=E, Hifichar8ENULLIEFE S
Rz,

L TR mytest2 B F R E HLatinl, BNHFHEL R EHINFY. #HXBFEmytest2
B F RSO uS, B FcharE 2 KEXBRATR AL MI0AEH T, fHRg10x
3=3045%, RedundantfTH#&z\ FcharEEFHFEBE LS LW REBRNBEREFTHR. &
SRR AL AT ER,

4.4.3 {THHERE

InnoDBFFfif S R LA — KidF P R LB FHER ER BB E 2, BIEST
HBHHEE, —HRIAABLOB, LOBXEHAMNRFIABNEFHICHEREERERENEZ
Sho 1BR, XABERA FmZE, BLOBW LAWK SR K /Ed: i JUE, WENE R varcharZl$
WRE, RAFTRERATEEEE. BATER  varchark BIFEITHI %K. RELDBAER
MySQLAIJVARCHARZ R | K4 #A%FOracle VARCHAR2 B K77 H40004%%, SQL
Serverf KFF L HIB0004~ 31, MySQLAEYVARCHAR%#E S B "] LAFE 65 5354-%, B
&, ZRHEMNG? HERLAFEKG6S 5354 F 7 anR Gl varchark 465 53580, K
MNEBE TEAREHEEE:

mysqgl> create table test ( a varchar(65535))charset=latinl engine=innodb;
ERROR 1118 (42000): Row size too large. The maximum row size for the used table
type, not counting BLOBs, is 65535. You have to change some columns to TEXT or BLOBs

S B ATLUEE], TnnoDB7RREE IS 3E R H 4565 535K B fyvarchar, X2 H HEH
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k)
N
h

BIRITTEY, R EBRREF A EN65532, THNRABMASRET !

mysgl> create table test2 ( a varchar(65532)) charset=latinl engine=innodb;
Query OK, 0 rows affected (0.15 sec)

FEEBNRZ, MAEM LEGIT R GHEH Hsql_modeB AT HX, MFHES
HIAALARY R, ERSA—REEREL:

mysgl> create table test ( a varchar(65535))engine=innodb;
Query OK, 0 rows affected, 1 warning (0.14 sec)

mysgl> show warnings\G;
khkkhkkhhkhhhhkhhhhhkhhdhhkhhkdhhkhhdx ], rYow **khkdhhkdhhhkhdhhdhdhdkhdddhhdhdhdhdkdhhkdk
Level: Note
Code: 1246
)

Message: Converting column 'a’ from VARCHAR to TEXT
1 row in set (0.00 éec)

BEEERST, ZUXKALAGIRE, Z2EMMySQLHA 3h# VARCHAREE#H AL T
TEXTHE, MmMRKNFBtestlIRE 1, SRIMySQLH 514 VARCHARS R4 T
MEDIUMTEX 2 &Y,

mysgl> show create table test\G;

dhkhkhdkddhhhkhkkkhkkhkkdkkhkkdd 1. row (AR R AR REERREASRRERREREEERR SRS
Table: test

Create Table: CREATE TABLE 'test' (

a' mediumtext
) ENGINE=InnoDB DEFAULT CHARSET=utf8

1 row in set (0.00 sec)

BEEEENE, LARCIEVARCHARKEA65 S32RRKF ALY Klatinlfy, R
# R GBKH A UTF-8, X &7 A BRI RIE?

mysgql> create table test ( a varchar(65532))charset=gbk engine=innodb;

ERROR 1074 (42000): Column length too big for column 'a’ (max = 32767); use BLOB
or TEXT instead

mysql> create table test ( a varchar(65532))charset=utf8 engine=innodb;

ERROR 1074 (42000): Column length too big for column 'a' (max = 21845); use BLOB
or TEXT instead

XRENE AU FI I VARCHARK B 465 S22t AR5, (BRBE IR ot Fmax{E R
AEARER, HERINMIZEMVARCHAR (N) 1, NERIZFHHIKE, VARCHARSE
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BB KX H565 S354RHIR65 5354~ F 7,
sk, MySQLE 5 F Mg LHI65 535K EERH#EFTA VARCHARFIRIK LS, 2
FIRK E SR HX K E, KATLEHEE, WTHR:

mysql> create table test2 ( a varchar(22000),b varchar(22000),c varchar(22000))
charset=latinl engine=innodb;

ERROR 1118 (42000): Row size too large. The maximum row size for the used table
type, not counting BLOBs, is 65535. You have to change some columns to TEXT or BLOBs

3NFIHR BEEANRZ66 000, [HptInnoDBAFfif 5| Sk T REEREIR, ENERIGERF
65532 FH T, HEBRAMT, InnoDBFEESI%AITIH16KB, BI16 384455, &
LREFFHL6S S32AFHiWR? —MRIFUL T, BIBRERRFFMAEB-tree NodeRy TR, {HE Y
REATERIERT, WX B ATH LRI T2 8 & Uncompress BLOB Page, AT 1RE/MIF

mysgl> create table t ( a varchar(65532));
Query OK, 0 rows affected (0.15 sec)

mysgl> insert into t select repeat('a',65532);
Query OK, 1 row affected (0.08 sec)
Records: 1 Duplicates: 0 Warnings: 0

X BElE THA - EHA65 5328 varchar3 B F, 3 Fpy_innodb_page_info T.E
B THEMRZECH, BEIUHERAHLE,

[rooté@nineyou0-43 mytest]# py_innodb_page_info.py -v t.ibd
page offset 00000000, page type <File Space Header>

page offset 00000001, page type <Insert Buffer Bitmap>
page offset 00000002, page type <File Segment inode>

page offset 00000003, page type <B-tree Node>, page level <0000>
page offset 00000004, page type <Uncompressed BLOB Page>
page offset 00000005, page type <Uncompressed BLOB Page>
page offset 00000006, page type <Uncompressed BLOB Page>
page offset 00000007, page type <Uncompressed BLOB Page>
Total number of page: 8:

Insert Buffer Bitmap: 1

Uncompressed BLOB Page: 4

File Space Header: 1

B-tree Node: 1

File Segment inode: 1

A LAF | —/ B-tree NodeT125%8Y, 5 4MEF 44 HUncompressed BLOB Page, XLET
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AREEFHTO5 532N FH ISR . BALRFRAIKBEKEBLOBI A, MHER
X T A 2RPEYR? A, @i ZATihexdump i B ER 2 | 3, MEHE 1000
FHEEE:

0000c000 67 ce fc Ob 00 00 00 03 f£f £ff ff £f ff ff £ff £ff |g...ceeeeeecnenn.. |
0000c010 00 00 00 Oa 6a d9 cO 89 45 bf 00 00 00 00 00 00 |....j...Eecuen.. |

0000c020 00 00 00 00 00 c3 00 02 03 a7 80 03 00 00 00 00 |........ [N
0000c030 00 80 00 05 00 00 00 01 00 00 00 00 00 00 00 00 [.ceueeesnnnacans
0000c040 00 00 00 00 00 00 00 00 01 al 00 00 00 €3 00 00 |.cvuiceenaeonn oo

0000c060 02 00 1d 69 6e 66 69 6d 75 6d 00 02 00 Ob 00 00 |...infimum......
0000c070 73 75 70 72 65 6d 75 6d 14 c3 00 00 00 10 ff f0 |supremum........
0000c080 00 00 00 b6 2b 00 00 00 00 51 4b 06 80 00 00 00 |....+....QK.....]|
0000c090 2d 01 10 61 61 61 61 61 61 61 61 61 61 61 61 61 |-..aaaaaaaaaaaaal
0000c0a0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa]
0000c0b0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c0c0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa|
0000c0d0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa]
0000c0e0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c0f0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c100 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa]
0000cl10 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c120 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c130 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa|
0000c140 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa]
0000c150 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c160 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c170 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c180 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal|
0000c190 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000cla0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000clb0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000clc0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c1d0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa]
0000cle0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000cl1f0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal]
0000c200 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa|
0000c210 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c220 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa]
0000c230 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa]
0000c240 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa|

I
I
I
0000c050 00 02 00 £2 00 00 00 ¢3 00 00 00 02 00 32 01 00 |eeeeuwenuenss2e.]
I
I
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0000c250 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c260 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c270 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 [aaaaaaaaaaaaaaaal
0000c280 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa]
0000c290 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c2a0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa]
0000c2b0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c2c0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa]
0000c2d0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa|
0000c2e0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c2£0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c300 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c310 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c320 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c330 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaa|
0000c340 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c350 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c360 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c370 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 |aaaaaaaaaaaaaaaal
0000c380 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 léaaaaaaaaaaaaaaal
0000c390 61 61 61 00 00 00 c3 00 00 00 04 00 00 00 26 00 |a@d.eeveenson &
0000c3a0 00 00 00 00 00 fc fc 00 00 00 00 00 00 00 00 00 [.ueeeuceossocsas ]

ALAEE], MO0x0000c093F[0x0000c392% 48 7 i 5k R R #F T varchar (65 532) AT
T8N FHRIRIR (prefix) HiR (XB#Ra), ZEBRAEREBE, HRTHHT, B
Bt R AT EHA1E EHUncompressed BLOB Page, Htt, *FiTHzi%iR, Harmdiam
Bl 4-45 7R

InnoDB£7
...... 7168 R ®!

L »! BLOBW

El4-4 frig

£ VK EVARCHARERFERIEN BN, £0RKEFHEXRFEBLOBIIR? #K
i1k B%—T, InnoDBFF S| EREKTIARAN, B+, HEENTTREDK
ZARMTILFE (BMREZTB+HRMEL, BRERT). FIRSTH REFRT—
&KicF, A4InnoDBFERESIES A RITHRBFRE TP . ZETERAI—FHEI:
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mysgl> create table t ( a varchar(9000));
Query OK, 0 rows affected (0.13 sec)

mysgl> insert into-t select repeat('a',9000);
Query OK, 1 row affected (0.04 sec)

Records: 1 Duplicates: 0 Warnings: 0

FRIERFRKEH000, EHAE—TH, EEARRRIE2FICFEEFRE—
B, BRLASGET anfk Apy_innodb_page_info TR#E%E, W2 HAEBLOBL !

[root@nineyou0-43 mytest]# py_innodb_page_info.py -v t.ibd

page offset 00000000, page type <File Space Header>

page offset 00000001, page type <Insert Buffer Bitmap>

page offset 00000002, page type <File Segment inode> )
page offset 00000003, page type <B-tree Node>, page level <0000>
page offset 00000004, page type <Uncompressed BLOB Page>

page offset 00000005, page type <Uncompressed BLOB Page>

Total number of page: 6:

Insert Buffer Bitmap: 1

Uncompressed BLOB Page: 2

File Space Header: 1

B-tree Node: 1

File Segment inode: 1

BRMEFNUE - HELBAPMTHEIE, Hvarcharfi A&7 HBEIBLOBIIH,
2 RBFHEI, XA BERHEH8098, A& Fhvarchar (8098) K%, R/FHH
AFE&IDF:

mysgl> create table t ( a varchar(8098));
Query OK, 0 rows affected (0.12 sec)

mysgl> insert into t select repeat('a',8098);
Query OK, 1 row affected (0.04 sec)
Records: 1 Duplicates: 0 Warnings: 0

mysql> insert into t select repeat('a',8098);
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

#:% Fpy_innodb_page_info T A Xt R ZEAltibd#TEF, "TLLKBKMNATIERELE
FHABBE+H, MAEBLOBT T, MR BMicrosoft SQL Serverf#EERIDBA, WHE

£ Bt InnoDBIEAE B | 8% FvarcharfU & B FISQL Serverd fJVARCHAR (MAX) 24,
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[root@nineyou0-43 mytest)# py_innodb_page_info.py -v t.ibd
page offset 00000000, page type <File Space Header>

page offset 00000001, page type <Insert Buffer Bitmap>
page offset 00000002, page type <File Segment inode>

page offset 00000003, page type <B-tree Node>, page level <0000>
page offset 00000000, page type <Freshly Allocated Page>
page offset 00000000, page type <Freshly Allocated Page>
Total number of page: 6:

Freshly Allocated Page: 2

Insert Buffer Bitmap: 1

File Space Header: 1

B-tree Node: 1

File Segment inode: 1

T HITHER, REEFABRMAR, BlInnoDBA 5% R Oracle—#ABLOB
fFEsiE, B—AREL, ¥ FTEXTHEBLOBMMIERL, RINSEUSENRRE
Uncompressed BLOB PageH iy, H3iX M@ RHEMAY, BIESYE UL L BLOB I F#:Fia]
EiHERVARCHAR—#, EARIF—ATREF BB KIS, 0.

mysql> create table t ( a blob);
Query OK, 0 rows affected (0.12 sec)

mysql> insert into t select repeat('a’,8000);
Query OK, 1 row affected (0.03 sec)
Records: 1 Duplicates: 0 Warnings: 0

mysql> insert into t select repeat('a',8000);
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysql> insert into t select repeat('a',8000);
Query OK, 1 row affected (0.01 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysql> insert into t select repeat('a',8000);
Query OK, 1 row affected (0.06 sec)

Records: 1 Duplicates: 0 Warnings: 0

MBI —/1BLOBSIHIR, HAATEIEKE HBO00RYIZF, 2R MApy_innodb_
page_info L AXRZRLibAETER, SAIXLEICFRALIEHRFLEBLOBIH .

[root@nineyou0-43 mytest]# py_innodb_page_info.py -v t.ibd
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28

page
page
page
page
page
page
page
page

offset
offset
offset
offset
offset
offset
offset
offset

00000000,
00000001,
00000002,
00000003,
00000004,
00000005,
00000006,
00000000,

page type <File Space Header>

page type <Insert Buffer Bitmap>

page type <File Segment inode>

page type <B-tree Node>, page level

page type <B-tree Node>, page level

page type <B-tree Node>, page level

page type <B-tree Node>, page level

page type <Freshly Allocated Page>

Total number of page: 8:
Freshly Allocated Page: 1

Insert Buffer Bitmap: 1

File Space Header: 1

B-tree Node:
File Segment inode: 1

4

<0001>
<0000>
<0000>
<0000>

LR, BEARBAVER TBLOBFIKEY, —F il THRAA AT REFF K BEX 4 /DAY EUR
B T AL HMER, BLOBMfTHBEBERS R AN, KREWRFABLOBIH,
B TR R HARATAT7684~ 5

4.4.4 Compressed5Dynamic{Tid &

InnoDB Plugin3| A T #HAISC 443 (file format, ®[LAFRARAFAITURR), XTFLART
FZ#HHJCompactfiRedundant#g R 4G H FR b Antelope L& R, TR SCE#&F PR Barracuda
fnBE4-5F77R ., BarracudaSC{#s 2T HiA B FETRIATIL F#E X Compressed fiDynamic F Ff,
FRH FiA% 3 T BLOBRISE R A T e 2 BT HAY A X, EHE T+ R 204

FHRFEE, ERAEIREFIREBLOB Pager, 2 AfHYCompactF1Redundant f Ffg X

SFBOBANRIRFT .

InnoDB#7

Off Page

E4-5

Barracuda ¥ 45 CRUBE HH T

Compressed{TIEFKH&E A B — N TIRERE R, FFREERHAITEIE S LAZib R #ITE
45, BFk+FBLOB, TEXT, VARCHARXIEAK ERIHIFIERESITIER AR,
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4.45 CharfiT&41E6E

BEMNEMBVARCHAREFRERKEMNFHLEY, CHARRERERKENFHE
. AER/NERMNCL5 T SMNEEE, TURASTHERFRRKENIIE
%‘Ki&ﬁ#ﬁ%‘iﬂ‘ﬂ:CHAR%@ZﬂB‘J&EO ERAERAERE, BREHNFENGFHFHERR
BFIiflatinl#gs, MMySQL 4.1 44, CHR (N) NS RFHKE, MARZ
AIRANFENRE. U ER, ETRNFHET, CHARNABFENARERDE
B, BAVRE THEAXAMEL:

mysql> create table j ( a char(2))charset=gbk;
Query OK, 0 rows affected (0.11 sec)

mysgl> insert into.j select 'ab';
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysgl> set names gbk;
Query OK, 0 rows affected (0.00 sec)

mysql> insert into j select 'Ff1';
Query OK, 1 row affected (0.04 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysqgl> insert into j select 'a’;
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

JERMEFERGBKN, B IEATFAFAORIR bR RAT, B &34
BT ER:

mysgl> select a,char_length(a),length(a) from j\G;
khkkkhkkkhkkkhkhkhkhkhkhkhkhkkhkhkhkkk ] row **kdkkdhkhhkhdhkhkddhkhkkhkhhhkkhkd
a: ab
char_length(a): 2
length(a): 2
*khkhkhkkhhhhdhkhkbhhkkhkdbkdkd 2  yow *rkdrkddkkdkdddddr bk hhhkbhdhx
a: #i1
char_length(a): 2
length(a): 4

FhkhkhkhkhkA Ak hhkxhkkdkhhkrkhhkdhdhdhd 3. YOW **kkkkkhkkkhkhkhkkhkhhkhkhhhhhkhhkk

www.TopSage.com



100

¥
N
R

a: a
char_length(a): 1
length(a): 1

3 rows in set (0.00 sec)

B AR FHFERERETLES, fimMEF b BN FHBHRERZ2, A
RN Eab' E ARAFY, W'RATEAANFN, mRBARHSSHERFE, WL
F3.

mysqgl> select a,hex(a) from j\G;

Akkhkkhkkkhkkkkkhkkhdkhkthhrhdk l. row 2R EE RS EE R RERERRRER R RS REREE]
a: ab

hex(a): 6162

2 R R R RS R R RRE R SRR R RRRRREE R R 2. row EXE SR SRR RS R R R R R R R R R ERERES RS
a: FA]
hex(a): CED2C3C7

Ahkk Ak kb hkhkkhkrrkkkkkkkkkkkkkk 3. Yrow tE S EEE RS SR LR SRR R SRR RS RE]
a: a
hex(a): 61

3 rows in set (0.00 sec)

3t FF 8 ab W N B H0x6162, ifa'#f 1 &O0xCED2C3C7, Xt I LARIIE &
HXBT, BT 2EHNFEFHYCHARER, FERXRBEKENEFET,
ZMUTF-8 FCHAR (10) H/NTLAFE104FHRIFER, MH AP LAFMH30 FHRIFH .
FRLA, T 2FHFEHFRIOCHARKIE R ARG, InnoDBAiE 5| BN TN
BROFH, ZRRRT, EBTEKRKREFRPSIDFCHAREBEXVORE. @
hexdump T BB AT 1R % .ibd CHEHIAER:

0000c070 73 75 70 72 65 6d 75 6d 02 00 00 00 10 00 1lc 00 |sSupremuM........ |
0000c080 00 00 b6 2b 2b 00 00 00 51 52 da 80 00 00. 00 2d |...++...QR..... -1
0000c090 01 10 61 62 04 00 00 00 18 ff d5 00 00 00 b6 2b |..abeeeeeuven.. +}
0000c0a0 2c 00 00 00 51 52 db 80 00 00 00 2d 01 10 ce d2 |,...QR..... e
0000c0b0 <3 c7 00 00 00 00 00 00 00 00 00 00 00 00 00 00 J.veweeevenuanans |

BEFAWLAREMTER.

# E—fTidx

02 /* BRFEBKE2, charfIfEBRKER */
00 /* NULLARESL */

00 00 10 00 1c /* WFLKERE */

00 00 00 b6 2b 2b /* RowID */
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00 00 00 51
80 00 00 00

61

62

# FfTidx

04
00
00
00
00
80
c3

00
00
00
00
d2

18
00
00
00
c3

ff
b6
51
00
c7

# HEfTidF

02
00
00
00
00
80
61

AERFERHERAT, EInnoDBFRESIENEIM TCHARRRE L F I TR E LA
1% 7T, CHARRIIFM BN TR KER, T REELSHERKENFERET0x20, N
X TFHEEMEA Ahex AR BRI MR —FM, BRATUL, E2FHTFHEDN

00
00
00
00
20

20
00
00
00

ff
b6
51
00

52
2d

ds
2b
52
2d

b7
2b
53
2d

da
01 10

2c
db
01 10

2d
17
01 10

/*
/*

/*
/[ *
/*
/*
/*

/*
/*
/*
/*
/*
/*
/*

TransactionID */
Roll Point */
FFFrab’' */

TRFBRKES, charilfeBRER */
NULLARENR */

BFkER */

RowID */

TransactionID */

Roll Point */

FRHAT */

TRFEKE2, charilfEERIER +/
NULLERFEM */

CREER */

RowWID */

TransactionID */

Roll Point */
FH'a'l */

fBULT, CHARFIVARCHARMIFTA i EE AR EH X BIRY,

4.5

W RTE LN /MTRIT R, B 2508 T2 InnoDB A f 5 | 8 & B B 4 Y B/ 22
AL, TUATB-tree nodefy T, FHAVENRZFITEREIET . EX—Fd, &I

InnoDBH#IETT &

M B Bt b A1 £8Inno DB 38 TURT N BB RE 4544

HE: InnoDBA S AFH XA @M BLREMNER, MySQLE & F F 4 + 4
ERXEARAINMODBHY RLEH, # D FALELH FRALET HlnnoDBH R4
#, BB AF T Peterdt FInnoDB R4 #) &9 547 (Peter & 5 X 3% o 49 B 4% T 48 B 4]
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Ak, fitZEInnoDB3]IA T Compactis X, Bl R LM A Fas). EILTH
Rt REMHPHBRGEA, WA BE, F2TUHEE,

InnoDBH#E T LA T-EANNEo A K, fE4-6F1R:
Q File Header (3rf3k),

Q Page Header (T(=k).

Q Infimun + Supremum Records,

Q User Records (i Figax, BIfTigs).

Q Free Space  (ZWRZH).

Q Page Directory (T B).,

Q File Trailer (XHZ£ERBR).

File Header

Page Header

Infimun + Supremum Records

User Records

Free Space

Page Directory

File Trailer
E4-6 InnoDB7fif 51 %R T 14

File Header, Page Header, File Trailerfyk/NEEER, FARIRIZTA—EER,
#nChecksum, BIRHERTIBEE. KK AKFRWTIERFREEE, B/,
FEHETREOE/NE, BRSO &HRE S HIER.
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4.51 File Header

File Header HRICR TR —LEL5 8, BTN ELARR, L5 H3BANFY, nkd-3
Fi7R:

#4-3 File Headerf2 B &34
£ KA CFH)

FIL_PAGE_SPACE_OR_CHKSUM
FIL_PAGE_OFFSET

FIL_PAGE_PREV

FIL_PAGE_NEXT

FIL_PAGE_LSN

FIL_PAGE_TYPE
FIL_PAGE_FILE_FLUSH_LSN
FIL_PAGE_ARCH_LOG_NO_OR_SPACE_ID

R T S-S G N S

Q FIL_PAGE_SPACE_OR_CHKSUM: *4MySQLAR#/hFMySQL-4.0.14, %{E{%E
ZTUR THA~RZ 0, BEARBEANNEAFF Binnodb_file_per_table, FLZLFRZ(H H
AREFR THZ W, HHEXETRTARMIRZR. ZERAHIMySQL, ZERE
T Hchecksum{l (—Fh#ErHchecksum(f).

Q FIL_PAGE_OFFSET: &z A+ M REE.

QFIL_PAGE_PREV, FIL_PAGE_NEXT: 4#W i E—/ AR F—A . B+ Tree

R E TH Y R8N RS,
QFIL_PAGE_LSN: Z{ERFXZNHGEHEHXA A EFFIHLBELSN (Log Sequence

Number),
QFIL_PAGE_TYPE: THI3A, BEAFALATIJLF, WFE4-4, i§i0H0x45BF, ZEK

R THIBAIBIRT .

F+4-4 PagetH!
£ 75k il fiR R

FIL_PAGE_INDEX 0x45BF B+hiH-4 4,
FIL_PAGE_UNDO_LOG 0x0002 Undo Log Tl
FIL_PAGE_INODE 0x0003 #Folfim
FIL_PAGE_IBUF_FREE_LIST 0x0004 Insert BufferZs i 5|32
FIL_PAGE_TYPE_ALLOCATED . 0x0000 ZT A i
FIL_PAGE_IBUF_BITMAP 0x0005 Insert Buffer{i [
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P& WALl R
FIL_PAGE_TYPE_SYS 0x0006 ARG
FIL_PAGE_TYPE_TRX_SYS 0x0007 BERGHAR
FIL_PAGE_TYPE_FSP_HDR 0x0008 File Space Header
FIL_PAGE_TYPE_XDES 0x0009 P RHE T
FIL_PAGE_TYPE_BLOB 0x000A BLOBT{

QFIL_PAGE_FILE_FLUSH_LSN: ZEXAEREXFH—ATHEL, REXH
EOWEHE T IZLSNE.

QO FIL_PAGE_ARCH_LOG_NO_OR_SPACE_ID: MMySQL 4.17 %, ZERXTE
TR,

4.5.2 Page Header

$:#%File Header¥#4y /2 Page Header, FRIZREIETAVREEER, HLLT1414
%.b-‘ju ;:';'5}%56/'\?%0 IJI—L%%ZI'-SO
#F*4-5 Page Headerd B4

R KA (FF)

PAGE_N_DIR_SLOTS
PAGE_HEAP_TOP
PAGE_N_HEAP
PAGE_FREE
PAGE_GARBAGE
PAGE_LAST_INSERT
PAGE_DIRECTION
PAGE_N_DIRECTION
PAGE_N_RECS
PAGE_MAX_TRX_ID
PAGE_LEVEL
PAGE_INDEX_ID
PAGE_BTR_SEG_LEAF
PAGE_BTR_SEG_TOP

0 N o NN NDNDNDNDDNDDNDN

— —
o ©

QPAGE_N_DIR_SLOTS: fEPage Directory (T]1H3¥) #H#ISlot (#4) #%. Page
Directory& E4 5.5 ith 148,
O PAGE_HEAP_TOP: M8 —MdFxmigtt.

0O PAGE_N_HEAP: #a9igFa.
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Q PAGE_FREE: 15z RFIRRIEEE .

QO PAGE_GARBAGE: EMERIZFZAIFHE, BTIiEREM P, delete flaglh1ATIEER
KANHIEE.

Q PAGE_LAST_INSERT: B/FHEAICRAIME,

QPAGE_DIRECTION: B/EHEAMNH M., " HEHIEE SPAGE_LEFT (0x01),
PAGE_RIGHT (0x02), PAGE_SAME_REC (0x03), PAGE_SAME_PAGE (0x04),
PAGE_NO_DIRECTION (0x05),

Q PAGE_N_DIRECTION: —AHELEEAILFIEE,

Q PAGE_N_RECS: T HidFMEE.

QPAGE_MAX_TRX_ID: fESYFiWAVHKESFID, HEFiLENFESecondary Index
E X o

QPAGE_LEVEL: HAiHARSIRPHAAE, 0x00RFMH A,

Q PAGE_INDEX_ID: %4#i5U& TH/~%&51ID,

QPAGE_BTR_SEG_LEAF: B+#yHH Ak, XHBRNEHRMNE. EEZENE
B+t HJRoot TTHE X,

QPAGE_BTR_SEG_TOP: B+WHJIEMF s, XHEBRMEIEELE. ERIZENE
B+ AR oot T H17E X,

4.5.3 InfimumFiSupremumigdF

fEInnoDBFE 551 ¥, BANMBEENHERANELMNITIET, ARREIDRALR.
Infimumig & HLiZ T AP A R EHE/NYE, Supremumdf AR R RE R EE B K
E. SWMEETCIRMBE, FEEEMERTASHEMER. 7 CompactfFizin
RedundantfT#gX T, WE S ANTENEELARHERE. BE4-78R 7 InfimumFiSupremum

Records,
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~~~~~
,,,,,

= L . Supre-
Infinum| (f7i25% | | f7ig3k|| fTiL% mum
Record | | #iR Him g Record

E4-7 InfinumFISupremumig i

4.5.4 User Records5FreeSpace

- User Recordsgt 2 Z AT &R AR HE S, BIKERFHTIEFMNNE. FRBRHE,
InnoDBFF %51 %% S A&B+HHR 5 IR,

REIE, Free SpacefHIBLRZE NN, FHMLAENMHEREIEAN . L—RKITFBH
BRfE, B RSHmAZRERT.

4.5.5 Page Directory

Page Directory (U1 H#) A TiRRIMHAE (B, XEFRNETAMNELE,
TARRBE), ALrBix iz R84 PR 4Slots (#) #% B (Directory Slots),
SHAKIEERANFNLE, nnoDBHARE/MLFHA /8, InnoDBTFE i3I %/
R—ABBEF (sparse directory), BI—AMEFAEERT (belong to) £AM 2R, BVE
Fa&indk, B£BTFI&IER.

SlotsFriEFedz BB FF AR, X R FTLARI A — X 4 Rl 4k B iR o484t . BiRHRAT
B (P, d, ¢, b, e, g, T, Y, K, ), FARER— AR R a4
L, MSlotsMiZFHARER (2, ‘¢, 1),

i FInnoDBZERE S| B b Slots LR BE H 3, — WM R RR — ML R, il
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InnoDB #4455 3% st recorder headerdi fnext_record K 4k&E Z #R 0 =i0FK ., FBF, slotsfRiFHb
fi# B Trecorder headersfffyn_ownedHHI& L, BIEH £ IERT/EER, FAXEIDFH
A fEfEslots .,

FEFILNZ, B+HRBESIFSFIRKIAEH IR, BHRRSIERIALZID
RATERNT . BEREIRTTEANST, KRE#dPage Directory B #tfT “X&EHK. H*ii:)l
AR RIE & ERIE, RHANFERHZRRR, EREERN28 T X8 EHRT D
iagiETe

4.5.6 File Trailer

A TRIETRES e B B ARA (MATRRENSASBPEAHRN, IESILER
), InnoDBZEfEEI %M T ik B T File Trailer#l4y, File Trailer 3 —/FIL_PAGE_
END_LSN#4y, & H8AFT ., A4 FHRFEZTHIchecksumlE, Hf544FTifiFile
Headerd (fJFIL_PAGE_LSN#H[F ., it X # /& & FiFile Header® fYFIL_PAGE_SPACE_
OR_CHKSUM#IFIL_PAGE_LSN{H# 47k, FR2E—F (checksumMtbREBER T
InnoDBHJchecksum ik R #EATELAR, TNRMBARMFEMAELLE), LULRRIETAIZEE (not

corrupted) ,

4.5.7 InnoDB¥IBETTEW B4

B AT A/ NG, SRS FInoDBAE M| EHISIE T D AH T— A KEH
TH., KRR —RGNE, & ANEN BRI — A MR T RIS
H, ERRART—KE, HSA—ERINE.

mysql> drop table if exists t;

Query OK, 0 rows affected (0.04 sec)

mysql> create table t ( a int unsigned not null auto_increment, b char(10),
primary key (a))ENGINE=InnoDB CHARSET=UTF-8;
Query OK, 0 rows affected (0.00 sec)

mysgl> delimiter $$

mysgl> create procedure load_t (count int unsigned)
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#IFE

-> begin
-> set Bc = 0;
-> while @c < count do

-> insert into t select null,repeat(char(97+rand()*26),10);

-> set fc=@c+l;
-> end while;
-> end;

-> $§

Query OK, 0 rows affected (0.00 sec)

mysgl> delimiter ;
mysql> call load_t(100);

Query OK, 0 rows affected (0.60 sec)

mysgl> select * from t limit 10;

dddddddddd |
hhhhhhhhhh |
bbbbbbbbbb |
| iiiiiiiiii |
nnnnnnnnnn

999999949494

YYYYYYYYYY

|
[
0000000000 |
|
|
vvvvvvvvvy |

|
|
I
| yyyyyyyyyy
|
|

10 rows in set (0.00 sec)

% 71 A T Apy_innodb_page_infosesy#irt.ibd, f3EaTAZ:

[root@nineyou0-43 mytest]#
page offset 00000000, page
page offset 00000001, page
page offset 00000002, page
page offset 00000003, page
page offset 00000000, page
page offset 00000000, page
Total number of page: 6:
Freshly Allocated Page: 2
Insert Buffer Bitmap; 1
File Space Header: 1

py_innodb_page_info.py -v t.ibd

type <File Space Header>

type <Insert Buffer Bitmap>

type <File Segment inode>

type <B-tree Node>, page level <0000>
type <Freshly Allocated Page>

type <Freshly Allocated Page>
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B-tree Node: 1

File Segment inode: 1

EFIEWAT (page offset 3) EEIEI, A/5@ithexdumpssy#re.ibd3Cy, TH%E
BEAIRHNEBCH, BIRTI7E0x0000c000 (16K*3=0xc000) ALFFis, REILLTHNE:

0000c000 52 1b 24 00 00 00 00 03 ff ff ff ff ff ff ff ff |R.S...........

-
0000c010 00 00 00 Oa 6a e0 ac 93 45 bf 00 00 00 00 00 00 ]....j...E.......]
0000c020 00 00 00 00 00 dc 00 la O0d cO 80 66 00 00 00 00 [...ovvwevnafonnn]
0000c030 0d a5 00 02 00 63 00 64 00 00 00 00 00 00 00 00 [.....cedevucen.s]
0000c040 00 00 00 00 00 00 00 00 01 ba 00 00 00 dc 00 00 |.eeueeeeuwneraannn
0000c050 00 02 00 f2 00 00 00 dc 00 00 00 02 00 32 01 00 Jeecevecenvannnn 2..]
0000c060 02 00 1c 69 6e 66 69 6d 75 6d 00 05 00 Ob 00 00 |...infimum...... |
0000c070 73 75 70 72 65 6d 75 6d 0a 00 00 00 10 00 22 00 |[supremum......".|
0000c080 00 00 01 00 00 00 51 6d eb 80 00 00 00 2d 01 10 |...... om..... -]
0000c090 64 64 64 64 64 64 64 64 64 64 0a 00 00 00 18 00 |dddddddddd...... |
0000c0a0 22 00 00 00 02 00 00 00 51 6d ec B0 00 00 00 2d |".......0m.....-|

0000cOb0 01 10 68 68 68 68 68 68 68 68 68 68 0a 00 00 00 |

0000c0OcO 20 00 22 00 00 00 03 00 00 00 51 6d ed 80 00 00 |

0000c0d0 00 2d 01 10 62 62 62 62 62 62 62 62 62 62 0a 00 ].—..bbbbbbbbbb..]
0000c0e0 04 00 28 00 22 00 00 00 04 00 00 00 51 6d ee 80 |.

0000c0f0 00 00 00 2d 01 10 69 69 69 69 69 69 69 69 69 69
0000c100 ©Oa 00 00 00 30 00 22 00 00 00 05 00 00 00 51 6d
0000c110 ef 80 00 00 00 2d 01 10 6e 6e 6e 6e 6e 6e 6e 6e |.....-..nnnnnnnn|
0000c120 6e 6e Oa 00 00 0O 38 00 22 00 00 00 06 00 00 00 |nn....8.".......]
0000c130 51 6d £0 80 00 00 00 2d 01 10 71 71 71 71 71 71 |Qm.....-..qgqqqqq]|
0000c140 71 71 71 71 0a 0O 00 00 40 00 22 00 00 00 07 00 |gggg....&.".....]
0000c150 00 00 51 64 f1 80 00 00 00 24 01 10 6f 6f 6f 6f «.Qm.....-..0000]
0000c160 6f 6f 6f 6f 6f 6f 0a 00 04 00 48 00 22 00 00 00 [000COOO....H."...|
0000c170 08 00 00 00 51 6d £2 80 00 00 00 2d 01 10 79 79 |....QMeu...=..yY]|
0000c180 79 79 79 79 79 79 79 79 0a 00 00 00 50 00 22 00 |yyyyyyy¥....P.".|
0000c190 00 00 09 00 00 00 51 6d £3 80 00 00 00 2d 01 10 |..vv..QmMecono=an]
0000cla0 79 79 79 79 79 79 79 79 79 79 Oa 00 00 00 58 00 |yyyyyyyyyv....X.|
0000c1lb0 22 0000 00 0a 00 00 00 51 6d £4 80 00 00 00 2d |".......Qm.....—]|
0000clcO 01 10 76 76 76 76 76 76 76 76 76 76 0a 00 00 00 | |
0000cld0 60 00 22 00 00 00 Ob 00 00 00 51 64 £5 80 00 00 |'.".......Qm....]|
0000cled0 00 2d 01 10 6b 6b 6b 6b 6b 6b 6b 6b 6b 6b 0a 00 |.-..kkkkkkkkkk.. ]
0000clf0 04 0068 00 22 00 00 00 Oc 00 00 00 51 64 f6 80 | |

. .hhhhhhhhhh. ... |

T o) . T

ees™e»1111111111

B IO o) Y

« s VVVVVVVVVV.. ..

'

PP s WO o) 1 T
0000ffcO 00 00 00 00 00 70 0d 1d Oc 95 Oc 0d 0b 85 0a fd |..... Pesossssass
0000ffd0 0Oa 75 09 ed 09 65 08 dd 08 55 07 cd 07 45 06 bd |
0000ffe0 06 35 05 ad 05 25 04 9d 04 15 03 8d 03 05 02 7d [.5...%ccccuuncn. }]
0000f£f£f0 01 £5 01 6d 00 e5 00 63 95 ae 5d 39 6a e0 ac 93 ]

eeeM..sC..]19F...
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&3k 5> HrafmFile Headerf384~ 345 .
Q52 1b 24 00 %#E BIAIChecksum{d ,
Q00 00 00 03 TIHIfREE, MOFF4A,
Q ff ff ff fIRT— AT, EARELSR—AHIETL, FrLlix B Y Oxffffffff,

QIf ff ff ff T—AT, BAREZHE— BT, LUK B YOI,
{200 00 00 0a 6a €0 ac 93 FHILSN,

Q45 bf TIRA, 0x45bIRFEHIRT,

Q00 00 00 00 00 00 00 X B it A4 i%ME .
0 00 00 00 dc 22 [AIHSPACE ID,

AR EE T EAIPage Header¥i4y, {1 FFile Trailerifisy, EAFile Trailerifiid
EbiFile Header#sy SR ARIETT 5 A M52 4,

95 ae 5d 39 Checksum({f, iZ{AfirtchecksumiifiFile Header#isrfichecksum{g#H{TELE: .
6a e0 ac 93 FEI|ZEAMFile Headerifsr NHILSN/G4/MEME,

BERIEDHS6 T HIPage Headerify, XH-FHIET M S, Page Header¥ 4 fR7F
TP FTIEFNAREHATNER. oWETE:

Page Header (56 bytes):

PAGE_N_DIR_SLOTS = 0x001la
PAGE_HEAP_TOP=0x0dc0

PAGE_N_HEAP=0x8066

PAGE_FREE=0x0000

PAGE_GARBAGE=0x0000
PAGE_LAST_INSERT=0x0da5
PAGE_DIRECTION=0X0002
PAGE_N_DIRECTION=0x0063

PAGE_N_RECS= 0x0064
PAGE_MAX_TRX_ID=0x0000000000000000
PAGE_LEVEL=00 00
PAGE_INDEX_ID=0x00000000000001ba
PAGE_BTR_SEG_LEAF=0x000000dc0000000200£2
PAGE_BTR_SEG_TOP =0x000000dc000000020032

PAGE_N_DIR_SLOTS=0x001a, ftzPage DirectoryF26/ 4, &1 & 2457,
AT LA 0x0000£fc4 2] 0x0000FFf7E8 F 40 F A2
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0000£ffc0 00 00 00 00 00 70 0d 1d Oc 95 Oc 0d Ob 85 0a fd |..... Peeeresoane |
0000£f£fd0 0Oa 75 09 ed 09 65 08 dd 08 55 07 cd 07 45 06 bd |.u...e...U...E..]
0000ffe0 06 35 05 ad 05 25 04 9d 04 15 03 8d 03 05 02 7d [.5...%.....0n.n }

0000£££0 01 £5 01 6d 00 e5 00 63 95 ae 5d 39 6a el ac 93 Jeeemeccea 19300

PAGE_HEAP_TOP=0x0dc0 %% 23 [ 2% A FF 44 4 B o fmAE B, EN0xc000+0x0dc0=
OxcdcOfbFFih, HATMEBX ML BERENR, TLARIAXNWHERF —THER, BT HER

I
oy E RS N2 T
0000cdb0 00 00 00 24 01 10 70 70 70 70 70 70 70 70 70 70 ]...—..pppppppppp[
0000cdcO0 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 0O l ................ ]
0000cdd0 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 0O ] ................
0000cde0 00 00 00 00 00 00 00 OO OO0 00 00 00 00 00 00 OO [ ................

PAGE_N_HEAP=0x8066, X{{TiRF#&R ACompactlf, HIAIE4H0x0802, HiTHEAA
Redundantf, fiEEA2, HLX AR RTMLAM LA InfinimunFISupremumiy 4
12FAT, 0x8066-0x8002=0x64, RFILT H LIFAYIZFH 1005%1E%.

PAGE_FREE=0x0000ft K MERAIZ TS, FAX BRINEA B#TLMERERIE, FLLX
BEHE A0,

PAGE_GARBAGE=0x0000, fXFMEXIIZFFHH0, FRALE ARITEA 7 MR
BiE, FRLLXEAERARAO0,

PAGE_LAST_INSERT=0x0da5, F/,RlE/GEANMENRSE, NREEHNHEAMLE
% 1% ££0xc0000+0x0da5=0xcda5, @E‘%ﬁ% :

0000cda0 00 03 28 £2 cb 00 00 00 64 00 00 00 51 6e 4e 80 |.u(..... d...QnN. |
0000cdb0 00 00 00 2d 01 10 70 70 70 70 70 70 70 70 70 70 |...-..PPPPPPPPPP|
0000cdc0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |eueeeeevuananans ]

FLAEE], BfaXMHR Btk AaF{EN100//71E3, (HAXKEEER TTI0R
HIAR, MAREATIERNERTRREKENTIRME,

PAGE_DIRECTION=0x0002, A 12#E it B KIFRNFETITICRKFEA, Bl
PAGE_DIRECTIONHI 5 M2 R A .

PAGE_N_DIRECTION=0x0063, F/;n—AF FESMEAILRIEE, BHARIMTELE
HREIFRHEA T 1004&185%, FEIREA9.

PAGE_N_RECS= 0x0064, FRiZTHIIFi0F 4100, & i%{E 5PAGE_N_HEAPHY
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bo4%, PAGE_N_HEAPR AR HTiER, HARBEHFEMFRIDRN, HILEY
0x8066, -

PAGE_LEVEL=0x00, RFEILTAHM T4, EASIER HATR/D, HikYaTB+H%
BIRA—R, B TR B H0x00,

PAGE_INDEX_ID=0x00000000000001ba, ZZE|ID,

EE B SIE T Page Headeriisy T, B FHMEFMWFERT, AEEHH
InnoDBf 3| A2 IR RAT, AARBEFERILR, BIEEETE:

0000c050 00 02 00 £2 00 00 00 dc 00 00 00 02 00 32 01 00 ] ............. 2..|

0000c060 02 00 1lc 69 6e 66 69 6d 75 6d 00 05 00 Ob 00 00 |...infimum...... |
0000c070 - 73 75 70 72 65 6d 75 6d 0a 00 00 00 10 00 22 00 |supremum...... "]

WMELOxcOSEF|0xc077, X B AR XM A1TICR, InnoDBEAESIEIRE HITR
H—A51, BHZEREChar (8), HTIERHVIERRGRAM—RAITIERIFLEAR, Hi1EE
JERTLABEI I T RIS R

# Infimumf{4{7idF

01 00 02 00 1c /* recorder header */

69 6e 66 69 6d 75 64 00 /* HAE—-AFIHHTIEFE, IDRAFMEZInfinum(£ T—40x00F)
*/

# Supremum{HfTicF

05 00 Ob 00 00 /* recorder header */

73 75 70 72 65 6d 75 6d /* AE—AFIRHATIER, BRAARASupremum */
FA 13k 4 #rinfimumf7i2 FWrecorder headerifsy, BE2AFHH00 1cFE R F—AiE

KWL B RBE, BIYRTTIERAERIALEO0xc063+0x001c, #7E]0xc07f, 0xcOTIR7i%IR
RET, BRINAENSHTIEREWERRENINCEFE, BITRE-T:

0000c070 73 75 70 72 65 6d 75 6d Oa 00 00 00 10 00 22 00 |supremum...... "
0000c080 00 00 01 00 00 00 51 6d eb 80 00 00 00 2d 01 10 |...... Qm..... -
0000c090 64 64 64 64 64 64 64 64 64 64 0a 00 00 00 18 00 |dddddddddd...... |
0000c0a0 22 00 00 00 02 00 00 00 51 6d ec 80 00 00 00 2d |"....... om..... -1

AUBRBX AL — FERTIERARNALE T, mREHEFFLIET .

/* E—&iTidx */

00 00 00 01 /* HARMERFIEET H#, X EROWIDHIFlafyfEl */
00 00 00 51 6d eb /* Transaction ID */

80 00 00 00 2d 01 10 /* Roll Pointer */
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64 64 64 64 64 64 64 64 64 64 /* bHAYl'aaaaaaaaaa’ */

XFFEMNERGBAEIER B

mysgl> select a,b,hex(b) from t order by a limit 1;

S S, A i SR ———+
| a | b | hex(b) |
P tommmm——— -+
| 1 | dddddddddd | 64646464646464646464 |
Fomm e i s o e R S -

1 row in set (0.00 sec)

il it recorder headerf f7 2/~ F T ILKHI T —fTIEFK R E, BV TTLABEZR H
AR TIC T Bidpage headerfyPAGE_PREV, PAGE_NEXTgk el LA&mE F—AWAT
MTRIALE, X, BOTBLREREIRKRIAITICFREIE.

B fa A1k 5 HiPage Directory, RIEHIELIEE] T M0x0000ffc4E|0x0000fff7 & 24
AT FU#IPage Directory, #1F:

0000££c0 00 00 00 00 00 70 0d 1d 0Oc 95 Oc 0d Ob 85 0a fd |..... Pessanssses
0000££40 Oa 75 09 ed 09 65 08 dd 08 55 07 ed 07 45 06 bd |.u...e...U...E..|
0000£fe0 06 35 05 ad 05 25 04 9d 04 15 03 8d 03 05 02 7d |.5...%cuuveunnn H
0000£££0 01 £5 01 6d 00 e5 00 63 95 ae 5d 39 6a e0 ac 93 |...m...c..]9F...]|

FEIEFAIR, Page Directory RBFFHEME, BAMAFH, ELRIMNTLUE.
00 63 & B MITHIFEX L E , BI0xc063; 00708t 2B/ —fTIeFAAX L E, BI0xc070,
RATRI, XptRATTRAISHMinfimumFsupremumty $h47183% . Page DirectoryHi iy
BIE R RO, B AN TREEES By RG, WEC2R,
InnoDBFFfiE 5| AT 2 M AY, BT @ trecorder headerffin_ownedid 47 iE — 3 i 115 .
fn, BAVERERHSIET, Bit — X2 HKPage DirectoryfIH, RAMLBITREHIR (L
BE00 eShb, $REFFiRTel 5507 B EOxcOes

0000c0e0 04 00 28 00 22 00 00 00 04 00 00 00 51 6d ee 80 |..(."veceunn Qm. .|
0000c0£0 00 00 00 2d 01 10 69 69 69 69 69 69 69 69 69 69 |...-..iiiiiiiiii
0000c100 0a 00 00 00 30 00 22 00 00 00 05 00 00 00 51 6d |....0. Vs wwe om|
0000c110 ef 80 00 00 00 2d 01 10 ©6e 6e 6e 6e 6e 6e 6e 6e |..... -..nnnnnnnn |
0000c120 6e 6e 0a 00 00 00 38 00 22 00 06 00 06 00 00 00 |nn....B8.".......
0000c130 51 6d £0 80 00 00 00 2d 01 10 71 71 71 71 71 71 |Qm.....- . .gqgqqq|
0000c140 71 71 71 71 0a 00 00 00 40 00 22 00 00 00 07 00 |gggq....@. "evens |

ALAEEIE — TR Z4A B RMNERNG6, HEBINFBRIHEAS/ FH Wrecord
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header, 04 00 28 00 22, FI4~8frZTn_ownedlHRIHSY, A N4, FALIEFALMD
*, AAEE#—FEHR, Ritrecorder Fladerk 52/ FHHIRIBE0x0022, BT —
RIRRMABOCI0?, KA RRNERN LR ASHIIR.,

e, BATLEL A RBIENE LT TR & SRR, HEAHARE
7 MR ARInnODB 7 S | SR H BRI AP AL

4.6 Named File Formats

FEEInnoDBA A SI MR R, FHITIEIBEHAM AR R Thatset. thangim
#£FI#JInnoDB Plugin, 4t T TR SMR IHREEIIEE, TLEHAY (Off page)
RERKFHEEFBROFM, XEFHTTRBELEBMZAIRANTIFAES. FHILM
InnoDB PluginfR A~ FF %4, InnoDB7#f%5| %@ 1t Named File FormatsH &k B A RRAET
TR, ‘

InnoDB Plugini$ 2 BiR AR L &R, (file format) & M A Antelope, $HiXMhRA K%
FISC 4 L A Barracuda, FHIXAHRRNEREBE T ZAIMRARTI#N ., E4-8ER
TBarracudaX #4531 Antelope L # R Z AU &, Antelope X4 #3.H CompactFl
Redudantfy474#43X,, Barracuda3C{#XENEHE T Antelope ST AR SCHHE, BIMFMAT
B E &A1 E 2R Elid #yCompressed f] DynamicfT#& .

Barracuda File Format

Antelope File Format Compressed Dynamic

E4-8 SCHFHEK

FEInnoDB PluginfJE 5 FMHRE], RKMRARIInnoDBAfE 5| %1% 5| ARIFTHISC
g, XHERANARR B WHIETF (X #Apple? ), HERBFRHFETRE.
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Bk TIRAR, &I ERIDAE UFRISCHERE

/** List of animal names representing file format. */
static const char* file format_name_map[] = {
"Antelope”,
"Barracuda",
"Cheetah",
"Dragon”,
"Elk",
"Fox",
"Gazelle",
"Hornet",
"Impala"”,
"Jaguar",
"Kangaroo",
"Leopard”,
"Moose",
"Nautilus™",
"Ocelot",
"Porpoise”,
"Quail”,
"Rabbit",
"shark",
"Tiger",
"Urchin”,
"Viper”,
"Whale",
“Xenops",
"yak",
"zebra"”

}s

Z%innodb_file_format IR+ E &R, ATLAE S T R 5 2 E 2 AT BT 4 Y
InnoDB A% 5 | B2 HY SC 4% 3K«

mysgl> select €€version\G;
kkkhkhkhkhkhkhkhkkkkkhkhkhkhkkhkhkhkkkhkkh 1. YOW *hkkkdkhkhkhkdhkdhkhkdhkhkhkdkhkhkhkhkhkrxxhhkhdkd
@@version: 5.1.37

1 row in set (0.00 sec)

mysql> show variables like 'innodb_version'\G;

*hkhkhkhkhkhkdxkhkdkxxddkxhkrkdkrxxrxdhkdhhk 1. YOow *kkkdddddhkdkdhkrhkdkhkddkdhrhkrrxkon

Variable_name: innodb_version
value: 1.0.4
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E
N
e

1 row in set (0.00 sec)

mysql> show variables like 'innodb_file_format'\G;

kkkkkkkkkkkkkkkkkkkkkkkkkxx ], row kkkkkkkkhkkhkkkhkkkhkhkhkkhkhkhkhkk

Variable_name: innodb_file_format
Value: Barracuda

1 row in set (0.00 sec)

Z¥rinnodb_file_format_check e 44 Ml 4 BT InnoDBfE 5 5 | B 3 R I X B, %A
BRIAHON, R IR X HEHRISCHE#EN, FRATREERIR B &SR BRI R THIEIR

InnoDB: Warning: the system tablespace is in a

file format that this version doesn't support

4.7 X
471 BREEEY

% RABR R BRI — AR AR, RIS G RIE SRR
b, FEERARFOEE, TXtAG—REEERFMEGEE., LPRaNLER
RUBR FE AR B T #4936 (constraint) L&, ZRIBH T —KBATINBNARREILEE
B HUSESE b, BB SRR o
Qcthsidt RIERHE 1@, ZinnoDBEMSI %R, RATTLUBLE YL
Primary Keys#Unique Key2) R S fIE SRS, RERNETUBILHE —
A% B e PR A S
Dt (RIS R S EN A, EnoDBIE i3 %R F, Bzl
BT URRRREIE: 55 A EONRRD TR — A SRR & 0,
Shgk (Foreign Key) K, HEM%E, B LL% [ ADEFAULTL) R 1 AR 5l
SERHH— AT .
DEEEl RIERKEZANESR, hnoDBA 3%k, HLriEmmE
MBI IS R, BATLLEE BB AR B LR
st FInnoDBEf45 [ EMmE, BE T4HLK:
[ Primary Key
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O Unique Key
(] Foreign Key
U Default

L NOT NULL

4.7.2 ARRBICIEIEIR

Xt TF£RAVES, FTLAERESFBETEN, WrILME 25 AALTER TABLEAy

LR tFTEIE. X T Unique KeyBI#3R, AL RTLL@EE Create Unique Index kAT,
MFERAKRME, HEINLRALAPRIMARY KEY, TixfFUnique Key#JRifis, BIA
YIRATTA—HE, SRFLUAANRE—NHF, T Foreign Key?)R, UIFEH
EARIBIA B RR, THEE A RARRNIER, R A ER—A—a,

mysqgl> create table u ( id int , name varchar(20), id_card char(18), primary key
( id) ,unique key ( name ));

Query OK, 0 rows affected (0.16 sec)

mysql> select constraint_name,constraint_type

-> from

-> information_schema.TABLE_CONSTRAINTS

-> where table_schema='mytest' and table_name='u'\G;
khkhkhkkkkhkhkhkhkhkhkhkhkhkkkhkhkhkhkkkikhkh 1. row Thkhkkkhkhkhkhkkhkhkhkhkkhkdrdrhkrxkrxdhdxdd
constraint_name: PRIMARY
constraint_type: PRIMARY KEY
LA S S AR R RS RS S AR SRR S RS S 2. row LA R R A S S S S S SRS S RER SRR RE SRR
constraint_name: name
constraint_type: UNIQUE
2 rows in set (0.00 sec)

UEE, HXRABMMBATRIEEAN . SARBEINEFTLAET ALTER TABLEX #4176
HAFLAE LRI AT, N

mysgl> alter table u add unique key uk_id_card (id_card);

Query OK, 0 rows affected (0.19 sec)

Records: 0 Duplicates: 0 Warnings: 0

22 A SRR RS SEE SRR SRR RS S 1. YOW FXAXXXXXXXXAXAXA kA dAdddd XX dddhnxn
constraint_name: PRIMARY
constraint_type: PRIMARY KEY
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khkdkdkdkhkhkhdbhdrhhrhbdhhbdbhhhbdddddh 2. row dedded ddkode gk gk ok gk g ke ko ok ok ko ek e

constraint_name: name

constraint_type: UNIQUE

dhkkhkhkhhhhhhhkhhhhdhdbhrhbhkhbhdhd 3_ YOW **kkkkkkkkhhdhkhhhbhkdhdhdhhdk
constraint_name: uk_id_card

constraint_type: UNIQUE

3 rows in set (0.00 sec)

& K FForeign Keyfy2yK, FEHENBIkKEIE S —ikE:

mysgl> create table p ( id int, u_id int, primary key ( id), foreign key (u_id)
references p (id));
Query OK, 0 rows affected (0.13 sec)

mysgl> select constraint name,constraint_type

-> from

-> information_schema.TABLE_CONSTRAINTS

-> where table_schema='mytest' and table_name='p'\G;
khkkhkhkhkhkdkhhkhkhkhkhkhkhhhkhkhhkhhhhhh 1_ row ¥*kdkkdkkkkkdkhhdhkdkkhhdhhhoddk
constraint_name: PRIMARY
constraint_type: PRIMARY KEY
dhkkhkkhhhhhhhdhdhhdhddhddhddbddr 7 oy *Fedkddhddhddddddbdddbrdbhdddd
constraint_name: p_ibfk_1
constraint type: FOREIGN KEY

2 rows in set (0.00 sec)

X B #FA@idinformation_schemaZ2 ) FHIFETABLE_CONSTRAINTS 3 2 F 24 Bif
MySQLE T AR K, X FForeign KeyW#A R E XL, BRMNEFTLLELEFER
REFERENTIAL_CONSTRAINTS, 3B eTUAiFE40H T fgshay @i, 4n.

mysqgl> select * from information_schema.REFERENTIAL_CONSTRAINTS where
constraint_schema='mytest'\G;
kkkkhkhkhhhkhhhhbhdbhdddbhdbdhdd 1- row kkkhkhkhkhdbdhhhhhbdhbdhdhrdbddhhbddhddd
CONSTRAINT CATALOG: NULL
CONSTRAINT_SCHEMA: test2
CONSTRAINT NAME: p_ibfk 1
UNIQUE_CONSTRAINT CATALOG: NULL
UNIQUE_CONSTRAINT_ SCHEMA: test2
UNIQUE_CONSTRAINT NAME: PRIMARY
MATCH_OPTION: NONE
UPDATE_RULE: RESTRICT
DELETE_RULE: RESTRICT
TABLE_NAME: p
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REFERENCED_TABLE_NAME: p

1 row in set (0.00 sec)

4.7.3 ARMESIHIXH

ERER/ N BN 2EFPrimary keyfiUnique KeyIZR, HARERR, XH
MEBMNEBRETINGEL? BLRMBSIFHLXHVE? B9, HREBT -THE—F
5, BLEIE T —ME—MIAR. BRARMESIMMSERANMARRN, HRERLR—1TE
B, FRRIESENTEE, MESIE-NHEEY, FEE LS, EREE
HERE—TEFERIGA.

4.7.4 JTFHEIRMFBEHLIR

BIAMEOLT, MySQLEEEAFIHASRE S ERMBBIBASRESR, BN
LA —AEEERIE, 2% FNOT NULLBFBR#EA—/"NULLIE, S#EHESCHORH#ITHE
A, BBA S EA SN BENERERITAOR. BITRE—161F:

mysqgl> create table a ( id int not null, date date not null);

Query OK, 0 rows affected (0.13 sec)

mysgl> insert into a select NULL, '2009-02-30';
Query OK, 1 row affected, 2 warnings (0.04 sec)

Records: 1 Duplicates: 0 Warnings: 2

mysgl> show warnings;
khkhkhkhkkkhkhkhkhkhkrkhkhkhkhkhkhkhkkhkkkikikk 1. row AR R RS S SRR EREEEREEEREREREERERERZE]
Level: Warning
Code: 1048
Message: Column 'id' cannot be null
khkdkhkhkhkhkhkhkhkhkhhkhkhkdhkhkhkdhkhkdhkdhkhdhkihd 2. row khkhkhkkhkhkhkhkhkhkhkhkhhkhkhkhkdhkdhkhkhkhhkhkit
Level: Warning
Code: 1265
Message: Data truncated for column ‘'date’ at row 1

2 rows in set (0.00 sec)

mysqgl> select * from a;
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tomm et —————————— +
] 0 | 0000-00-00 |
Fomme e +

1 row in set (0.00 sec)

%t FNOT NULLWFIEHEA T —ANULLIE, RFE#EHA T —4EH H $1'2009-02-30,
MySQLEWE B HEE, MRESRTESE (wamning), RBAVBLIFT TIHESIRIBAR
E#H, MySQLETRIRETAREE, MARNLILIZESHsql_mode, FR™ & HEH
ARIZH, 0.

mysql> SET sgl_mode = 'STRICT_TRANS_TABLES';
Query OK, 0 rows affected (0.00 sec)

mysqgl> insert into a select NULL, '2009-02-30";
ERROR 1048 (23000): Column 'id' cannot be null

mysqgl> insert into a select 1,'2009-02~30';
ERROR 1292 (22007): Incorrect date value: '2009-02-30' for column 'date’ at row 1

RIWEREE T, XKMySQLAR TRMABENAZET, mMEHMARAHEER, &
REEHR AR MEARE ., S%sql_mode [ IRFMARMR L, BMAERIIESEMySQLE 530,

4.7.5 ENUMFISET#R

MySQLA X554 FICHECKZy 3R, {HR @I ENUMAISETS B ] LARE BB s X AR HY
LREK., MBAIER LA AR, HEBEE g malegE female, XFE
BT BA T LAE T ENUMZE R SR AT 23R

mysqgl> create table a ( id int, sex enum('male’, female'));

Query OK, 0 rows affected (0.12 sec)

mysgl> insert into a select 1, 'female';
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0
mysgl> insert into a select 2,’'bi’;

Query OK, 1 row affected, 1 warning (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 1
ALES, HTFEKIDRNBARKRERTES, FbmRBLICHECKL R, &
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FTEIREZHsql_mode: -

mysql> SET sql mode = 'STRICT_TRANS_TABLES';
Query OK, 0 rows affected (0.00 sec)

mysql> insert into a select 2,'bi’;

ERROR 1265 (01000): Data truncated for column 'sex'.at row 1

XK TARERMAE BT TR, B2 RARTHEHRERNLR, ¥ T#HCHECK
LR X FFAESENTEE AR E EE RRVLR, ENUMMSETREER TN D, Xbf
BRI FEES MR SRTIAART,

4.7.6 MEBRSAR

MBTE/NTRI B RAME, TRELOREFLTLMERMESRII, BERET
R ST M AT R AT T e X A 2 R — A T R

fih % 25 9/ R EINSERT, DELETEFIUPDATE®4& 2 BT 2 & A 30 A FSQLA 45k
ZHEEE. MySQL 5.0 TR SRELIALTZIEFTE, REILLEL; mMMySQL
51774, A SCEHEMRE, DWRUWRZAA T KIENRS.

Ak S RY Ay 4 £ CREATE TRIGGER, HA A% Superfl[REIMySQLH 4 RILA$h,
(Rp™% 5 TR

CREATE

[DEFINER = { user | CURRENT_USER }]

TRIGGER trigger name BEFORE|AFTER INSERT |UPDATE|DELETE
ON tbl name FOR EACH ROW trigger_ stmt

BEZLAh— A FRE 64k 25, Bl4BIZHINSERT, UPDATE, DELETERJBEFORE
FIAFTER % € L —/~, BEFOREFIAFTERLEKMAK 35 K AR B, FR/EBITHRIENZ
BRAEERZ fGRE. HETMySQLAZHFOR EACH ROWHflAR A\, BlfREITIoTE
FHih% , AXFEMDB2AIFOR EACH STATEMENTHIfil % H3%.,

Witk es, WATTLLEAMySQLEBEEAR G H ARy —LaketE, Xt T4
CHECK# Ry #e, WLilE., m&EH], #Fi-Shet, XBERIMEREME ST TFHR
BXF. RATEERFERER, SRAFBL—HYRERXETERRY, FXHE AT
HFERIAM T 2RO E— DN AERRIE, XHAYER P RERERD RO &S W g,
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mysql> create table usercash ( userid int , cash int unsigned not null );

Query OK, 0 rows affected (0.11 sec)

mysgl> insert into usercash select 1,1000;
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysgl> update usercash set cash=cash-(-20) where userid=1;
Query OK, 1 row affected (0.05 sec)
Rows matched: 1 Changed: 1 Warnings: 0

N FEEERE, LANNEEFEMEGE, BITUEEEST, FamE. BN
FRIZH ERIE, XREIRY, HRSERMZRE—AEE, MARAIE. FikixkmE
Wit R SR RAFXNE BT ARIE, LA THRME:

mysqgl> create table usercash_err_log (

-> userid int not null,

-> old_cash int unsigned not null,
"~> new_cash int unsigned not null,
-> user varchar(30),

-> time daietime);

Query OK, 0 rows affected (0.13 sec)

mysgl> delimiter $$
mysql> create trigger tgr_usercash_update before update on usercash
'-> for each row
-> begin
-> if new.cash-old.cash > 0 then
-> insert into usercash_err_log select old.userid,old.cash,new.cash,user(),now();
-> set new.cash = old.cash;
-> end if;
-> end;
~> $$
Query OK, 0 rows affected (0.00 sec)

mysgl> delete from usercash;
Query OK, 1 row affected (0.02 sec)

mysqgl> insert into usercash select 1,1000;
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysgl> update usercash set cash = cash - (-20) where userid=1;
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Query OK, 0 rows affected (0.02 sec)
Rows matched: 1 Changed: 0 Warnings: 0

mysql> select * from usercash;

Fommmm e S S ——— -
| userid | cash |
fommmcea— Fommmnas +
| 1 | 1000 |

Fommoaano TR +

1 row in set (0.00 sec)

mysqgl> select * from usercash_err_ log ;

tmm e ——— tomm = Fomm Fmm s ==
o e e i +

userid | old_cash | new_cash | user time
Fomm e ——— Fomm - e Fmm e T —————
Fmm e e ———t

1| 1000 | 1020 | root@localhost | 2009-11-06 11:49:49 |

tomm————— P + i += —————=
e ———— +

1 row in set (0.00 sec)

RINBIBT kR FARCRERHEEEHVAE, ERANFBEZANEE, EF
O THR SR, FEUHEMZSR/NTERE, B FATRIERNEE, 3
FIWT AR, Fcash{E B E A FARMIE.

4.7.7 4pg

SME Rk RIES Be B, MySQLEVARIMYISAMAR %5 | B4 &5 H A L Fpohed, T
SR E LR RARRE] —/MEBRVEM . InnoDBFFi#5 | N e LR/ LR, SMERYE X
mr

[CONSTRAINT [symbol]] FOREIGN KEY
[index_name] (index_col_name, ...)
REFERENCES tbl_name (index_col_name,...)
[ON DELETE reference_option]

[ON UPDATE reference_option]
reference_option:

RESTRICT | CASCADE | SET NULL | NO ACTION

FATRTLAFECREATE TABLERgE#R s 6, HeTLAZER B8 f5#iZALTER TABLEfy
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AR, —AFERASMER R BIANT

mysgl> CREATE TABLE parent (id INT NOT NULL,
-> PRIMARY KEY (id)
-> ) ENGINE=INNODB;

Query OK, 0 rows affected (0.13 sec)

mysgl> CREATE TABLE child (id INT, parent_id INT,
-> INDEX par_ind (parent_id),
-> FOREIGN KEY (parent_id) REFERENCES parent(id)
-> ) ENGINE=INNODB;

Query OK, 0 rows affected (0.16 sec)

— kit , HOHRBSIANRARE, B SIHNERNTFER. SMEEXHN, ON
DELETE#FION UPDATEZ /R &R MDELETEfNUPDATE#: VR TR BT AR IE. "T&E XK
FREBES:

Q CASCADE: ¥R F%FAHADELETESUPDATE#RIER, #HE RT3 A AOSHE ik

DELETES;UPDATE,
QO SET NULL: %A% %k 4DELETEsUPDATE#{ERt, MR HIFRH BB EH
ANULLE, %448, FRAPMEXPAFISHAFNULLE,
QNO ACTION: 4R %% 4DELETEfUPDATE#RER, #otHsfiR, RAlFxAsiE
KA,
QO RESTRICT: 44\ %K&kA-DELETEsRUPDATER{ER, #HE4IR, AARFXXRBIER
A, anRE MR E 1R EON DELETER.ON UPDATE, Xt ZEINRISMEIRE.
fEOracle, H—FFRAEM T (deferred check) RISMELER, i HATMySQLEIE
AR BIF 2 (immediate check) BY, FMM EEMZE X ATLAEH, EMySQLEHE E A
NO ACTIONFIRESTRICTHIZhEER AR FIHY.

fEOracle iR EF , SMEBEWALZUAHE R, HFELIMENT, —BRERID
$x /i E—A%5(, TilnnoDBAf 5 B AESMBEE I I & A ShibxHZF In— 4251, X
FiMicrosoft SQL Server$iri BEROMcH:—RE. BT LUREFHbBES ST L o5 I3 S By
FERRIRER = A

TS REREAR, SMERER - EHEEANER. BN THENTARE, 5
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BEGEFBEKREMNALREIRLRARE L, FAMySQLRISMERAFASER, BT
AWB—ITHR&HITIMERE , BEBRMNITUESASEHZUIMENEE, .

mysql> SET foreign_key_checks = 0;
mysgl> LOAD DATA ......
mysql> SET foreign_key_checks = 1;

4.8 fMF

A (View) 2—AMANEX, EH-AERKREL, FTUSBEEH. 5/RAEK
(permanent table) RREIFIR, #EhAISIREAWEEIHR,

4.8.1 HEREA

MEERBEPREEEEZNEMN. MENFERNEZ-EHAB—IHREE, &
RN Ty ARF, BFAGAFERDER (base table) Hy&H, AFBEZEUHE
SRR SE EHEE, B, NEARNE—-EZRE LB —1R2BEEA,

MySQL MS5.OMRAF X FHILE, GIBRILERIEENT

CREATE

[OR REPLACE]

[ALGORITHM = {UNDEFINED | MERGE | TEMPTABLE}]
[DEFINER = { user | CURRENT_USER }]

[SQL SECURITY { DEFINER | INVOKER }]

VIEW view_name [ (column_list)]

AS select_statement

[WITH [CASCADED ] LOCAL] CHECK OPTION]

BAMERETERN—NENR, HRERMTUS LM EHTERRE, LXH
ABESTERNERERFEARF, RNORATLGETE R IERIE DT EFHUHE
(updatable view), #LEZE X +HHIWITH CHECK OPTIONgt &t TR EH A, EH
MWEREEERE., RINEFEINGT

mysgl> create table t ( id int };
Query OK, 0 rows affected (0.13 sec)

mysqgl> create view v_t as select * from t where t<10;

ERROR 1054 (42S22): Unknown column ‘'t' in 'where clause'

www.TopSage.com



126 $45

mysql> create view v_t as select * from t where id<10;

Query OK, 0 rows affected (0.00 sec)

mysqgl> insert into v_t select 20;
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysql> select * from v_t;

Empty set (0.00 sec)

MR T —Aid<10ALE, HEFEEMA TidA20M(E, HAREHFEERSE, |
REBNEWNELREERATEIE. BERMNES—THENEX, M EWITH CHECK
OPTION ;

mysql> alter view v_t as select * from t where id<10 with check option;
Query OK, 0 rows affected (0.00 sec)

mysgl> insert into v_t select 20;

ERROR 1369 (HY000): CHECK OPTION failed 'mytest.v_t' -

X KRMySQLEEE & 3 EH UL EHANERLITRE, S TARENEE LKA,
B —1 7%, TRFRENES.

MysQL DBA—/~# Ry & fshow tables, & E/ntH HATHIBETHIR, NARER,
FIMEHEIEAR M B RHE, RIDREBERTERAET

mysql> show tables;

2 rows in set (0.00 sec)

show tablesfy SRR FIMEVv_E B /RHER T R BN R BEE Lar iR ETER,
A LL@ ot information_schemaZ2#) FRYTABLEZ e 2rify, I FEFR KB HBASE TABLER
2% ’ ﬁu H

mysql> select * from information_schema.TABLES where table_type='BASE TABLE' and
table_schema=database()\G;

A RS R EEEERE R SRR EERE RS EERSESSES,] 1. row IR EEEREEEEEEEER R R R RRRERE SRS
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TABLE_CATALOG: NULL
TABLE SCHEMA: mytest
TABLE NAME: t
TABLE_TYPE: BASE TABLE
ENGINE: InnoDB
VERSION: 10
ROW_FORMAT: Compact
TABLE_ROWS: 1
AVG_ROW LENGTH: 16384
DATA_ LENGTH: 16384
MAX_DATA LENGTH: 0
INDEX_LENGTH: 0
DATA_FREE: 0

AUTO_INCREMENT: NULL

CREATE_TIME:
UPDATE_TIME:
CHECK_TIME:
TABLE_COLLATION:
CHECKSUM:

2009-11-09 16:27:52
NULL

NULL
utf8_general_ci
NULL

CREATE_OPTIONS:
TABLE_COMMENT:

1 row in set (0.00 sec)

EHEEVEN LT (meta data), ®LAJ5[Alinformation_schemaZ24y T Ky
VIEWSE, R4 H THEMEMAEE, DENEENLE (definer), ZUAK. £TL
REHFNE. THEE, MBAIERVIEWSE, "4

mysql> select * from information_schema.VIEWS where table_schema=database()\G;

hkhkkhhkkhdhkhkhkhhkhkhhkkhhhhhdhdhrdbddx ] row Je Yo Yk de v Fr ok de I F ke d ek ok ke ke ok ok ke ke

TABLE_CATALOG: NULL
TABLE_SCHEMA: mytest
TABLE_NAME: v_t

VIEW_DEFINITION: select 'mytest’.’'t'.’'id' AS 'id' from 'mytest’'.’'t' where
('mytest'.'t'.'id’' < 10)
CHECK_OPTION: CASCADED
IS_UPDATABLE: YES
DEFINER: root@localhost
SECURITY_TYPE: DEFINER
CHARACTER_SET CLIENT: latinl

COLLATION CONNECTION: latinl_swedish_ci

1 row in set (0.00 sec)
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4.8.2 YME

Oracle$ #E FE L HME—ZMELRRETERNIER, MEMBEERLEFE
WEE, BEAETURATRETEHREFREEIRESEMN KL PBRIESR, XH,
EPITEHREIRNS, BATLGE AT X eRE AUIR1E, WmthEB RS R . BT
Bo, FF—EEHRNSEITREREARENLER. EMicrosoft SQL Server$iEEH, &
XFLE AR IE,

fEOracle$riBEEr , WAl E Y AIE % A 44EBUILD IMMEDIATEFIBUILD DEFERRED
X#Fh, BUILD IMMEDIATERZERIARIGIE N, 721D E BB R sk A B i,
BUILD DEFERRED W 7E B it AN A i BB, LARARIE 75 1 A i 30 .

ERESREL W ERERETEIRN, Oraclex A ZFINTRET ELE WYL
MESRBRLER, mRTLL, WEETRESERRE, MEBRNELUHEFHLRLE
R B

WL E IR e MR K £ TDMLRIER, 4L E (i R AR XA it
TR%. Rl A ON DEMANDFION COMMIT, ON DEMAND4{Li1E7E
P EERIR EEATRIFT, ON COMMITHR LA B 7534 2 RATDMLR(E4R 22 H9 Rl R #E4T
R, RIBTRY5 A MFh: FAST, COMPLETE, FORCEFINEVER, FASTH R Fi&
R, RRUE A _ExRECE TR % . COMPLETERIR X & ¥t il BT 552 MR
. mREFEFORCES R, WIOraclefERIFTHt & ZHIWT R A T LA T HRIERIFT, anRATLA
M|3% A FAST% 2., BNIRACOMPLETER)5 R, NEVERIEY AL E A 247 1E (T RIHT .

MySQLA IR FE AR 5 3 R S LA, HmiBie, MySQLECHE v il 4 & H il
1, (BRBATATLAE S —LepL Rk SR (L L E I ZhRE. E I —/1~ON DEMANDHI#{L
LD & LR Y, BATTTLAERHEEIE S A B —5kE. Bltn, BOFOTHITERR,
BT A PR kA

mysgl> create table Orders
-> {
-> order_id INT UNSIGNED NOT NULL AUTO_INCREMENT,
-> product_name VARCHAR(30) NOT NULL,
-> price DECIMAL(8,2) NOT NULL,

www.TopSage.com



129

-=> amount SMALLINT NOT NULL,
-> primary key (order_id)
-> )ENGINE=InnoDB;

Query OK, 0 rows affected (0.13 sec)

mysqgl> INSERT INTO Orders VALUES
-> (NULL, 'CPU', 135.5, 1),
-> (NULL, 'Memory',48.2,3),
-> (NULL, 'CPU', 125.6, 3),
-> (NULL, 'CPU', 105.3,4)
- H

Query OK, 4 rows affected (0.03 sec)

Records: 4 Duplicates: 0 Warnings:

mysqgl> select * from Orders\G;

khkkhkhkhhhhhhkhkdhkdhkhkhkdhkdhkdhkdhkdhkhhihkkk 1. YOW *kkkkkdhdhhhhhrhhhkhhkhdhdkhkdkdkdkhn

order_id: 1
product_name: CPU
price: 135.50

amount: 1

Ihkhkhkkhkhkhkkhhkhkhhkhkkhkhkkhkkkkhkdkkhh 2- YOW **kkkkkdkdkdhkhkhkkkkkkkkhkkkhrkk

order_id: 2
product_name: Memory
price: 48.20

amount: 3

dhkkkkkhhkhkhkhkhkhkhhkhkhkhkhhkrdkkk 3. YOW *hkkkkdkkdkhkkkkkdkkkkkhkhkhkhrkkkk

order_id: 3
product_name: CPU
price: 125.60

amount: 3

LR XA R SRR R R R SRR EE SRR ERERESXE] 4. row **kkkkkkkhkkhdhkkkkkkkkkkkkkk

order_id: 4
product_name: CPU
price: 105.30
amount: 4

4 rows in set (0.00 sec)

BERMNFBEEL —RYLNE, RkEiHEFEERNER, .

mysql> CREATE TABLE Orders_MV(

-> product_name VARCHAR(30)
-> , price_sum DECIMAL(8,2)
-> , amount_sum INT

-> , price_avg FLOAT
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-> , orders_cnt INT NOT NULL
-> , UNIQUE INDEX (product_ name)
> );

Query OK, 0 rows affected (0.13 sec)

mysql> INSERT INTO Orders_MV
-> SELECT product_name
-> , SUM(price), SUM(amount), AVG(price)
-> , COUNT(*)
-> FROM Orders
-> GROUP BY product_name;
Query OK, 2 rows affected (0.02 sec)

Records: 2 Duplicates: 0 Warnings: 0

mysql>

mysql>

mysql> select * from Orders_MV;

R B . T Fom e S +

| product_name | price_sum | amount_sum | price_avg | orders_cnt |

Femm Fommmmrm—— e ———- Feoc e Fommmm e — R +
| cpu | 366.40 | 8 | 122.133 | 3|

| Memory | 48.20 | 3] 48.2 | 1

Fm s Fmmm e — e Fo Fo e +

2 rows in set (0.00 sec)

XERMNEHAIREE LA —TKE, ATIERELEUMVER, iEDBAGRRI IR
RERMIEM., IRRE T —ITHIHEE, WREZELION DEMANDRILILE, RFEE
RIEZ, EFIALEE, 48, XA£T2 (Complete) RlFHN. ELIR (Fast)
RIFT AN, HEBZRTLR, RAAEMHERA, FEILK Lk it iorder idffr &,

BRMRELINOn CommitFyW LN E, XMA R EHEX AR A T, Oracle$iigFE
iR LA E B RS, REAMySQLEBERAXNHE, ERBTAEAR, i)
R LLREX A E Y

DELIMITER $$

CREATE TRIGGER tgr_Orders_insert
AFTER INSERT ON Orders
FOR EACH ROW
BEGIN
SET @old_price_sum = 0;
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SET @old_amount_sum = 0;
SET @old_price_avg = 0;
SET @old_orders_cnt = 0;

SELECT IFNULL(price_sum, 0), IFNULL(amount_sum, 0), IFNULL(price_avg, 0),
IFNULL(orders_cnt, 0)
FROM Orders_MV
WHERE product_name = NEW.product_ name

INTO @old_price_sum, @old_amount_sum, @old price_avg, @old_orders_cnt;

SET @new_price_sum = @old_price_sum + NEW.price;

SET €new_amount_sum @old_amount_sum + NEW.amount;
SET @new_orders_cnt = @old_orders_cnt + 1;

SET @new_price_avg = @new_price_sum / @new_orders_cnt ;

REPLACE INTO Orders_MvV
VALUES (NEW.product_name, @new_price_sum, €new_amount_sum, €new_price_avg,

@new_orders_cnt );

END;
§$

DELIMITER ;

mysql> insert into Orders values (NULL,'SSD',299,3);

Query OK, .1 row affected, 1 warning (0.03 sec)

mysql> insert into Orders values (NULL, 'Memory’',47.9,5);
Query OK, 1 row affected (0.03 sec)

mysgl> select * from Orders_MV;
B T T Fom e R R o +

| product_name | price_sum | amount_sum | price_avg | orders_cnt |

o o g o e +
| crpu | 366.40 | 8 | 122.133 | 3 |

| Memory | 96.10 | 8 | 48.05 | 2 |

| ssp | 299.00 | 3 | 299 | 1|
G o o o Fmmme e +

3 rows in set (0.00 sec)

X Bt FOrdersiF i T —/ INSERTHI i & 2%, Bk Insertip{EH#I & B #H it Orders_
MV EIEHE, XHBEHA TON_Commitfyipb LB ThEE ., {HROrders KA REEEH
UpdatefiDelete 4 1E, FrLARN %0 E L H DeleteFUpdatefyfill & 28— P X Bt B & i
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ZFHOEAT.
W Ak SR BATELH T ERIIIEE, (ERMySQLA S H ARt E, Hibx
THHAEXZHNERES (Query Rewrite) HREREHBERADT .

49 HRFE

491 Sk

S XA REFHESIEETRN, FI ARG hnoDBF#5 ¥ FHoX, FA
iS5 %MyISAM, NDBE# T, BUI AR ANFHSIERMIZH, mCSV,
FEDERATED, MERGEZEA TR, MM XIHERT, FiX T ARSI T
FXHIXZH.

MySQLE B EES LRAREM T ToXAXRE, INETERF - ITREERS Y
SBALAE/N, EREBENES . RITRBRENEATS, NEE LY, RE-1X
HEHE—ANES|, HREWE EXNRJIERSITERBHE T T EIXAR, 8170 KEE
BALRIXEER, FLUREAE, WATLEA— T ERMNRY—E o T0E,

MySQLE#E FE X #4515y KRR AKES X S, HAZHEHSKX®, Jbs, MySQLH
BERS XERIBIEERS], — Mo KHBEFER TEEXFRTESL

FILAUEE LA T i &R B L RSImERTBA T o X IhHEE

mysqgl> show variables like '$partition%'\G;

(IR E R R EE R EREEEEEES SRS RS S 1. YOW **kxkxkkkkkkkkkkkkkkkkkkkkkik
Variable_name: have_partitioning
Value: YES

1 row in set (0.00 sec)

AT LAE st ey 4 SHOW PLUGINS:

mysql> show plugins\G;

I EE R EEEEEEREEES SRR R R R ERES] 2' YOW *kkkkkkkhkhkhhhkkhhkhkhkdhhhhhhkhkkk

Name: partition

© KESEK, HER—FRPFRTHIERSEITRFESYEX .,
© ZEHHK, HIFR—RPAREFNS RIS FAHEXEF.
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Status: ACTIVE
Type: STORAGE ENGINE
Library: NULL
License: GPL

9 rows in set (0.01 sec)

KEHOBAZAXHE—NMRE: REBATHRX, BIEERSTHEER. INERE
FERZFEN, RBROLEKRE, X3 THEESQLIEMMRETESHIRER, HEs
KEZRATFEATAYE, FTFEEENERE, £OLTPRAS, 3T 4o KA IZIER/H
Do BZ, MRRAR—GBEMS X, mAER X RN TIER, hWAEERRA
I ER X, Basr RARA ATE R S3HERE™ & UERIRZW .

L ATMySQLEHE FE S #F LA T LR RIR 43 X

QORANGEZ X : fTHIEE TR TN AEESEXAMFIEBRAS X, MySQLEEE

5.5F #4% #¥RANGE COLUMNSHI4 X,
QLIST4r[X: FIRANGE4y X 2{l, RRZLIST4r X i Y2 B #iy{E. MySQLEUE
5.5t % #LIST COLUMNSHIZ X .

QHASHY X : RIBH P B & LHIRSANE BEERETHRE, &EERGED R,

QKEY4r X : MRIEMySQLEHE R HEHVA A R ECRETHR .

AEIRMFAXNSX, MRRPHFEFEIERE—FRSIM, oXFLHLE%E—
oI — RS, BT E eI KASQLIEAR AT IR

mysgl> CREATE TABLE tl1 (
-> coll INT NOT NULL,
-> col2 DATE NOT NULL,
-> col3d INT NOT NULL,
-> col4 INT NOT NULL,
-> UNIQUE KEY (coll, col2)
-> )
-> PARTITION BY HASH(col3)
-> PARTITIONS 4;
ERROR 1503 (HY000): A PRIMARY KEY must include all columns in the table's

partitioning function

ME—RSIFATLARAWNULLIER, HHo K RERE—RSIN—ITARRSy, 7%

BEENME—RSIFIEESX T, nTREHR.
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mysgl> CREATE TABLE tl (
-> coll INT NULL,
-> col2 DATE NULL,
-> col3 INT NULL,
-> col4 INT NULL,
-> UNIQUE KEY (coll, col2, col3,col4d)
-> )
-> PARTITION BY HASH(col3)
-> PARTITIONS 4;
Query OK, 0 rows affected (0.53 sec)

LRRMEEREL®R, RSN, TUEEEMA—-NFA40 K5, HETEm249
B 4> X RISQLIE AT P LAIEBHS 1THY :

mysql> CREATE TABLE tl (
-> coll INT NULL,
-> col2 DATE NULL,
-> col3 INT NULL,
-> cold4 INT NULL
-> )engine=innodb
~> PARTITION BY HASH(col3)
-> PARTITIONS 4;
Query OK, 0 rows affected (0.40 sec)

mysgl> drop table tl;
Query OK, 0 rows affected (0.11 sec)

mysql> CREATE TABLE tl1 (
~> coll INT NULL,
-> col2 DATE NULL,
-> col3 INT NULL,
-> col4 INT NULL,
-> key (col4)
-> )engine=innodb
-> PARTITION BY HASH(col3)
-> PARTITIONS 4;
Query OK, 0 rows affected (0.65 sec)

4.9.2 RANGE#K

BTN BB —FAIRRANGES X, AR E HAT—Fo X R, THEHAJCREATE
TABLEEMEIE T —MdFIM K A Xk, Hid/hT108, HB\HApOZ X, HidkTFH
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F10/NT200f, FEAPIAIX :

mysql> create table t{
-> id int)engine=innodb
-> partition by range (id)(
-> partition p0 values less than (10),

-> partition pl values less than (20));

BERREHE LHYWEH, BRASEZE, RAFBH—AbIXGHRT, MEhE
SLAYXRTEY & A4 IXIbd S B, an T BT R RYt#P#p0.ibd, t#P#pl.ibd.

mysql> system ls -1lh /usr/local/mysql/data/test2/t*

-rw-rw---- 1 mysql mysqgl 8.4K 7H 31 14:11 /usr/local/mysql/data/test2/t.frm
-rw-rw---- 1 mysgl mysql 28 7H 31 14:11 /usr/local/mysqgl/data/test2/t.par
-rw-xw---- 1 mysql mysql 96K 7H 31 14:12 /usr/local/mysql/data/test2/t#P#p0.ibd
-rw-rw---- 1 mysqgl mysql 96K 7H 31 14:12 /usr/local/mysql/data/test2/t#P#pl.ibd
BEBEANTHE:

mysql> insert into t select 9;
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: O

mysgl> insert into t select 10;
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysqgl> insert into t select 15;
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

FEARMREFidgt T X, FiELREidFHIERNTE B 75 E A R A3 S g
Y, ®TLLEE ZE f)information_schemaZ2#) T HYPARTITIONS £k EEBEE N X EHKE
%:E\:

mysgl> select * from information_schema.PARTITIONS where table_schema=database()
and table_name='t'\G;
tA S S AR A A RS SRR SRR ERERREEREES] 1' Trow *kkkkkkkkkdkdkkhkhkkkhkhkhkhkhkhkddhk
TABLE_CATALOG: NULL
TABLE_SCHEMA: test2
TABLE_NAME: t
PARTITION_NAME: pO
SUBPARTITION_NAME: NULL
PARTITION_ORDINAL POSITION: 1
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SUBPARTITION_ORDINAL_POSITION:
PARTITION_METHOD:
SUBPARTITION METHOD:
PARTITION EXPRESSION:
SUBPARTITION EXPRESSION:
PARTITION DESCRIPTION:
TABLE_ROWS :
AVG_ROW_LENGTH:
DATA_LENGTH:

MAX_DATA LENGTH:
INDEX_LENGTH:

DATA_FREE:

CREATE_TIME:
UPDATE_TIME:

CHECK_TIME:

CHECKSUM:
PARTITION_COMMENT:
NODEGROUP:
TABLESPACE_NAME:

A A R AR R R R EE R EEEEEREERERERERS] 2.
TABLE_CATALOG:
TABLE_SCHEMA:
TABLE_NAME:
PARTITION_NAME:
SUBPARTITION_NAME:
PARTITION ORDINAL_POSITION:
SUBPARTITION_ORDINAL POSITION:
PARTITION_ METHOD:
SUBPARTITION METHOD:
PARTITION EXPRESSION:
SUBPARTITION EXPRESSION:
PARTITION_DESCRIPTION:
TABLE_ROWS :
AVG_ROW_LENGTH:
DATA_LENGTH:
MAX_DATA_LENGTH:
INDEX_LENGTH:

DATA FREE:

CREATE_TIME:
UPDATE_TIME:

CHECK_TIME:

CHECKSUM:
PARTITION_COMMENT:
NODEGROUP :

NULL
RANGE
NULL
id
NULL
10

1
16384
16384
NULL
0

0
NULL
NULL
NULL
NULL

default

NULL

row kkkkkkkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkk
NULL

test2

t

pl

NULL

NULL
RANGE
NULL
id
NULL
20

8192
16384
NULL

NULL
NULL
NULL
NULL

default
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TABLESPACE_NAME: NULL

2 rows in set (0.00 sec)

TABLE_ROWSH| bk T B4 K HIDFHIH R, AT ZRIRERFHEATI. 10, 15=
&icF, HKALIER, SaroXp0rA1KIER. o RplHFH241d5%, PARTITION_
METHODZ R4y KHIZRA, X B ERAUERANGE,

HFRL, BARMNEL TOE, B THEANERZ™HETIEXAEL, HEA
—AMAEL KHEXHIER, MySQLEBESMH—1"RE. TR, RiTWRPE
A30X/4ME -

mysql> insert into t select 30;
ERROR 1526 (HY000): Table has no partition for value 30

tF BB R, BAVRTEAST 4 KiEsn—/ /" MAXVALUE{E#)4r X, MAXVALUER L3
MAELS, BEAEKRTET20HH/NFMAXVALUERIE B A P24y X :

mysqgl> alter table t add partition ( partition p2 values less than maxvalue );
Query OK, 0 rows affected (0.45 sec)

Records: 0 Duplicates: 0 Warnings: 0

mysqgl> insert into t select 30;
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

RANGE X FEATHHZIFo X, mxtTHERME, "TURBERS X EREE
g%, LA TRl sr X FKsales:

mysgl> create table sales(
-> money int unsigned not null,
~> date datetime
-> )engine=innodb
-> partition by range (YEAR(date)) (
-> partition p2008 values less than(2009),
-> partition p2009 values less than (2010),
-> partition p2010 values less than (2011)
-> )

Query OK, 0 rows affected (0.34 sec)

mysqgl> insert into sales select 100, '2008-01-01';
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0
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mysql> insert into sales select 100, '2008-02-01';
Query OK, 1 row affected (0.03 sec)
Records: 1 Duplicates: 0 Warnings: 0

mysqgl> insert into sales select 200, '2008-01-02';
Query OK, 1 row affected (0.04 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysgl> insert into sales select 100, '2009-03-01';
Query OK, 1 row affected (0.03 sec)
Records: 1 Duplicates: 0 Warnings: 0

mysgl> insert into sales select 200, '2010-03-01';
Query OK, 1 row affected (0.03 sec)
Records: 1 Duplicates: 0 Warnings: 0

EFRIRAVATAL R, [ET XsalesiXRRAVE R, MRBMNZEMER2008FHI%IE, A
7 EHFTDELETE FROM sales WHERE date>='2008-01-01' and date <'2009-01-01', ifij %%

i B 2008 45 5 48 Fr £ A 4 X BT AT

mysql> alter table sales drop partition p2008;
Query OK, 0 rows affected (0.18 sec) '
Records: 0 Duplicates: 0 Warnings: 0

XA B — AR, WTUMBRELEE GAERIE. MRBRINMNATEEIR20084%
FRIHES:

mysql> explain partitions select * from sales where date>='2008-01-01' and
date<='2008-12-31"'\G;
kb h kbbb bbb hdddd 1. Yow **kdkkhkkddhdhd bbb h b r b hhhhd
id: 1
select_type: SIMPLE
table: sales
partitions: p2008
type: ALL
possible_keys: NULL
key: NULL
key_len: NULL
ref: NULL
rows: 5
Extra: Using where

1 row in set (0.00 sec)
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#TEXPLAIN PARTITION@r & BATHLALEL, £ EREAF, SQLILILEAFTEEZER
p2008ix Moy X, MARZHWEMANSKE, FlAKRES THTHEE. FEEEHL,
WMRPATTFER, ERE—HY, BRRAEFNEEXZART

mysqgl> explain partitions select * from sales where date>='2008-01~01' and
date<'2009-01-01'\G;
Ahkkhkhkhkhkdhkrkdkrkhrhkhkdkrrkrxrxdkrxxrxxdd 1. row Ahkhkhkhkhkhkhkhkhkhkhkhkdrrddkdkrxrhkxxxxk
id: 1
select_type: SIMPLE
table: sales
partitions: p2008,p2009
type: ALL
possible_keys: NULL
key: NULL
key len: NULL
ref: NULL
rowss: 5
Extra: Using where

1 row in set (0.00 sec)

X 7R 4 142k 2 date<'2009-01-0 17 K & date<="2008-12-3 1"}, ik B4 i #548 %p2008
Fp2009AN K, EXRBMNAFEREN. HEMNTREASK, WREIZRES KRR
K45 &MHISQLIER,

% FsalesiXksr X R, REFH LS —MoKEE, RITENREEETLIZBEE
BARE X, M0

mysql> create table sales(
-> money int unsigned not null,
-> date datetime
-> yengine=innodb
-> partition by range (YEAR(date)*100+MONTH(date)) (
-> partition p201001 values less than(201002),
-> partition p201002 values less than (201003),
-> partition p201003 values less than (201004)
-> )i

Query OK, 0 rows affected (0.37 sec)

HREHITSQLIEDR FRARKRI, RIESFIBES X H#TESE, HERNR
BHISQLIERC &M A T4 KK, .

mysgl> explain partitions select * from sales where date>='2010-01-01' and
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date<='2010-01-31"'\G;
% % % % % % % % % % % dk ok ok % % % % %k ok ok % %k ok ok ok ok 1_ row % % % % % % % % % % % % % o o d ok ok ok % ok ok ok ok ok ko
id: 1
select_type: SIMPLE
table: sales
partitions: p201001,p201002,p201003
type: ALL
possible_keys: NULL
key: NULL
key_len: NULL
ref: NULL
rows: 4
Extra: Using where

1 row in set (0.00 sec)

ALAB B R £ X p201001, p201002, p201003#BittsT TR, MEXAREMNE
ZFEEZ, ¥ TRANGES X HIZ ), Piftss REEXYEAR(Q, TO_DAYS(). TO_SECONDS(),
UNIX_TIMESTAMPQiX 28 (R Bt (T L #, BHbxtT ERIER, FEHOXEBHHK
ATO_DAYS, 7n;

mysgl> create table sales(
-> money int unsigned not null,
-> date datetime
-> )engine=innodb
-> partition by range(to_days(date)) (
-> partition p201001 values less than(to_days('2010-02-01")),
-> partition p201002 values less than(to_days('2010-03-01')),
-> partition p201003 values less than(to_days('2010-04~01"))
=> )i

Query OK, 0 rows affected(0.36 sec)

X EHTHERIRANER, RAESRAITLHRENSKHETERT
mysgl> explain partitions select * from sales where date>='2010-01-01' and
date<='2010-01-31'\G;
% % % % % o % % o % % % 3 % ok ok % 3 ok ok o ok ok e ok 1. row % % % % % d % % o % ok % % g e ok o o % o o ok ok ok ke
id: 1
select_type: SIMPLE
table: sales
partitions: p201001
type: ALL
possible_keys: NULL
key: NULL
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key len: NULL
ref: NULL
rows: 4
Extra: Using where

1 row in set (0.00 sec)

493 LISTH4#K

LIST4y X FIRANGEZr X AEH 481l REoXFIMELEBRY, miEEER. 0.

mysql> create table t (
-> a int,
-> b int)engine=innodb
-> partition by list(b){(
-> partition p0 values in (1,3,5,7,9),
-> partition pl values in (0,2,4,6,8)
=> )i

Query OK, 0 rows affected (0.26 sec)

AR TRANGES X #r 52 L #UVALUES LESS THANiE4), LIST4r[X {#IVALUES IN,
B B KMEREE#AY, REREXME. mBIERFEA—LEIRE.

mysql> insert into t select 1,1;
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysqgl> insert into t select 1,2;
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysqgl> insert into t select 1,3;
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysqgl> insert into t select 1,4;
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysql> select table_name,partition_name,table_rows from information_schema.PARTITIONS

where table_name='t' and table_schema=database()\G;

dkkdkdkkhkkhdkkhkhkhhkhkhhkhkhhkdhhkkdhdhkdhx ], row *xrkdkxkdkkkdhrhrrhhhrhhhhhhdkhhk

table_name: t

partition_name: pO
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hkkdkhkhkkkkhkhkhkhkdhkhkhkhkhkkkhkdkkhdd 2. TOW **kkkhkhkhkhkdhkdddddrrhhhhhhhkkk
table_name: t

partition_name: pl
table_ rows: 2

2 rows in set (0.00 sec)

IMREARENFE S XAVE LA, MySQLEIRERBES M RH

mysgl> insert into t select 1,10;

ERROR 1526 (HY000): Table has no partition for value 10

75, FERINSERTH A Z AN T HIBRE BB E 4 X & E XRIER, MyISAM#n
InnoDBA74if 5 [ S B S22 AR, MyISAMB 8508 2 BRVITRIBEME A, (EZEMEHET
KA, MinnoDBAFGES 1B KA —AF S, FWBRAEMEIEEA, S£XHMyISAMAE
i S EHETHOR, 0.

mysql> create table t (

-> a int,

-> b int)engine=myisam

-> partition by list(b)(

-> partition p0 values in (1,3,5,7,9),
-> partition pl values in (0,2,4,6,8)
-> )i

Query OK, 0 rows affected (0.05 sec)

mysqgl> insert into t values (1,2),(2,4),(6,10),(5,3);
ERROR 1526 (HY000): Table has no partition for value 10

mysgl> select * from t;

o o +
| a | b I
Fmmm Fomm e +
| 1 2 |
l 2| 4|
P, e +

2 rows in set (0.00 sec)

ATLABREIX THEAR (6, 10) iBFE&AFHI, HEZAH (1, 2), (2, 4) ZFRH
ELBARI T . ME—KE, FiE51%HHKInnoDB, MERTLARE:

mysgl> truncate table t;
Query OK, 2 rows affected (0.00 sec)
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mysgl> alter table t engine=innodb;
Query OK, 0 rows affected (0.25 sec)
Records: 0 Duplicates: 0 Warnings: 0

mysql> insert into t values (1,2),(2,4),(6,10),(5,3);
ERROR 1526 (HY000): Table has no partition for value lq

mysgl> select * from t;
Empty set (0.00 sec)

AABFIRIFEREA (6, 10) idxfiftth, HERAEM—FICFREBARH, B
WA KR, WREXNFREGFES I E RS S REETEE.

4.94 HASH4 KX

HASHZy X 19 B B2 H AR S MBI B E L& o K, RIESS XHIEEE
B RBERE . FERANGEFILISTSr X o, 4B#EE— AR EMFIERFIEE
BRNIZRFERT K MAEHASHZXAH, MySQL HEERXLETIE, RATEHRIIR
RETHEWREHIIEREE—NFESTER, URIEEHY KRB EH S BIRMNS
X%k,
) EFEHAHASHY X K508l —/1~F, EECREATE TABLE i) EiFEin—/4 “PARTITION
BY HASH (expr)” F4), R “expr” £—/RE—RHEAFRARN. EILMULRFE
RERAHMySQL B —FIMEF. o, RRATRRFEEEREFRM—1 “PARTITIONS
num” F4), Hinum 22— ERAEE, ERARBERS TR XAKR., mREH
@45 —/"PARTITIONS 747, H2 4 KAIHEHBINA],

THEREIF I T —AHASH X HIFRt, 4 B #AFIbdfTo X

mysgl> create table t_hash (
-> a int,
-> b datetime)engine=innodb
=> partition by hash (YEAR(b))
-> partitions 4;

Query OK, 0 rows affected (0.42 sec)

MRHE—/~FbA2010-04-013x /g A FKt_hasheh, IPARFIZKICFNOEFE
/(1
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MOD (YEAR('2010-04-01"'), 4)
=MOD(2010,4)
=2

B BA X258, FRATATLARAN T SR EIE -
mysgl> insert into t_hash select 1,'2010-04-01"';

Query OK, 1 row affected (0.04 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysql> select table name,partition_name,table rows from information_schema.PARTITIONS

where table_schema=database() and table_name='t_hash'\G;

ddd g kg gk gk odk ok dk ook ok ok ok ko ok ok ok ok ke ke ok 1. row hkhkhkkddkdkhkhdrhkdddhhkhkddddkdddddd
table_name: t_hash

partition_name: p0
table_rows: 0

d de g g dedeodkodk g g d dodk ok ok ok ok ok ko ok ok ok ok 2. row hhkkkdkdkhkdkdddkhkdhkdhkdkhhkhkdddddid
table_name: t_hash

partition_name: pl
table_rows: 0

ddkhkhkddkdkdkhkhhkhkhkhkdhkhkhhkddhdhkdhhd 3. row AhkkA ARk hkhkkhkhkrdhkhkddhkddddk
table_name: t_hash

partition_name: p2
table_rows: 1

***************************'4. e\ AR EEEEEEEEEEEEEEEEERESEEEEES]
table_name: t_hash

partition_name: p3
table_rows: 0

4 rows in set (0.00 sec)

FLAEEIP2 KA IKIERK. SREINFIFHHFRERESTHIMEZNoEE,

F A K AEBYEARR S, HbbiXMEA S AT LAMAREHA. RN TEEREHRT
HASHAY X, anBE¥-KryEs, NATCUREF B RETFEo M.,

MySQLEE B 38 % #5 —FiFRk HLINEAR HASHHIA X, "B Fi— N EME B 3%k
REFTEACRYENERWLE, CHIEERMHASHY K WIBHMEN, REktgs

HASH#HLINEAR HASH, THEAIE —/LINEAR HASHHJ4y X #t_linear_hash, Bl
ATHYZRt_hashAB{Ll, RE&SXHEAARFE:

mysgl> create table t_linear_hash(
-> a int,

-> b datetime)engine=innodb
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~> partition by linear hash (year(b))
-> partition by 4;
Query OK, 0 rows affected (0.42 sec)

FHEA 2010-04-017 AYIEF, XKMySQLEE FEMRYELLT R E Skt T KAIH
5 .

(1) BAFH KM R4H T~ 2MBEEY, V=POWER (2, CEILING (LOG (2,
num))) =4,

(2) BifE4XN=YEAR ('2010-04-01') & (V-1) =2,

BRBRESRX2, HBRETENGEMZMWHASHY X B2 A E. HEHTEALR
BARRYRAIE -

mysqgl> insert into t_linear_hash select 1,'2010-04-01";
Query OK, 1 row affected (0.02 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysql> select table name,partition name,table rows from information_schema.PARTITIONS
where table_schema=database() and table name='t_linear_hash'\G;
kkkkhkhkhkhhkhhhkrhhkhkhhkdhhkhhkhdhdhhx ] row *hkkkkkkkkhkkdkhkdkdhkdkkhkkddhdkkkkk
table_name: t_linear_ hash
partition_name: pO0
table_rows: 0
khkkkhkhkhhdrdkdkhhkhkhkhkhhkkhhhhkhkx 2 rYow F*hkkkkkkkkkhkxkkhkkkhkkhkhkhkkhhkhk -
table_name: t_linear hash
partition_name: pl
table_rows: 0
dkdkkkdhkhkhkhkhkhkkkhkhkkhkhkhkhkkhkkhkhkkk 3. TOW **kkkkhkhkhkhkhhkhhkhkhdhhhkhkhhkhkkk
table name: t_linear_hash
partition_name: p2
table_rows: 1
khkhkkkhkhkhkhkhkhkhkhhdrkxhkdhhkhkhhkhkkkdk 4 YOW ***kkkkhkhkhkhkdkdkdhdhdhhhkhkhkhkihiikk
table_name: t_linear_hash
partition_name: p3
table_rows: 0

4 rows in set (0.01 sec)

LINEAR HASH4> K WML S ZET, Hon. M. &HFEa o XS5 8EmkiE, x
R TFREESERBEIENE, ERGAET, 5% FAHASHS X183 IS M,
B K RSB RIS A AT RE R A I
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495 KEY#K

KEYZ X FIHASHS X #{Ul; ARET, HASH X P E X B R EETTH K,
KEY 2y X {3 FIMySQL ¥ B2 SR SR Bt T4y X . NDB ClusterS | %:(# FIMDS i $k 4y X,
T HAEFMES 1%, MySQLEIE E KNI AR, XERgE T 5EPASSWORD()
—HREREN, .

mysgl> create table t_key (

-> a int,
-> b datetime)engine=innodb
-> partition by key (b)

~> partitions 4;
Query OK, 0 rows affected (0.43 sec)

FEKEY & X i {# Fi < FLINEAR, FIfFHASHA X B EHMER, SXHRS
RET2ME (powers-of-two) BEEBEIN, mARBEIEERL:,

4.9.6 COLUMNSHKX

{ERTHE /T 43HIRANGE, LIST, HASHFIKEYXPUFhsy X, 43X A 4% 1k 46 20 2 i A
(interger), MEAAREE, MU EFEE LR B HLEMLARR, MYEARQ),
TO_DAYS(), MONTH()% &%, MySQLEEES SRAF X #FHFCOLUMNS5y X, "[R4
RANGEZ4; X FILIST4y X Y —Fhft{t ., COLUMNSSy [X W] LA H £ A% B A i 3t 47 &
X, SXRELRERLRNE, TEEBRLAER, Kk, RANGE COLUMNS4y X 7]
LAR A B E T4 K
COLUMNSSy X K # LA T ISR A .
Q P4 BIKA, 4nINT, SMALLINT, TINYINT, BIGINT, FLOATFIDECIMAL
MAF 3 H¥ o

Q H#A2RY, MDATEFIDATETIME, &I HBIRE AT 8%,

QFfF#%%, WCHAR, VARCHAR, BINARYFIVARBINARY, BLOBFITEXT3
BRF .

FFAMERPSX, BRIOAFFEEYEAROFITO_DAYSORS T, ME B LEH

www.TopSage.com



£ 147

COLUMNS, #n.

mysqgl> create table t_columns_range(
-> a int,
-> b datetime)engine=innodb
-> PARTITION BY RANGE COLUMNS (b)(
-> partition p0 values less than ('2009-01-01"),
-> partition pl values less than ('2010-01-01")
=> )i

Query OK, 0 rows affected (0.00 sec)

FIRE, RILLE S AF R RIS .

CREATE TABLE customers_1 (

first_name VARCHAR(25),

last_name VARCHAR(25),

street_1 VARCHAR(30),

street_2 VARCHAR(30),

city VARCHAR(15),

renewal DATE

)

PARTITION BY LIST COLUMNS(city) (

PARTITION pRegion_1 VALUES IN('Oskarshamn', 'Hdgsby', 'Ménsterds'),
PARTITION pRegion_2 VALUES IN('Vimmerby', 'Hultsfred',6 'Vidstervik'),
PARTITION pRegion_3 VALUES IN('N6ssjo', 'Eksjé’', 'Vetlanda'),
PARTITION pRegion_4 VALUES IN('Uppvidinge', 'Alvesta’', 'Vdxjo')

)i

% FRANGE COLUMNSZ X, RILAER £AFIET4 X, 0.

mysqgl> CREATE TABLE rcx (

-> a INT,

-> b INT,

-> c CHAR(3),

-> d INT

_>)

-> PARTITION BY RANGE COLUMNS(a,d,c) (

-> PARTITION pO VALUES LESS THAN (5,10,'ggg’),

-> PARTITION pl VALUES LESS THAN (10,20, 'mmmm'),
-> PARTITION p2 VALUES LESS THAN (15,30, 'sss’),

=> PARTITION p3 VALUES LESS THAN (MAXVALUE,MAXVALUE,MAXVALUE)
=> ) ’
Partitioning

1494

Query OK, 0 rows affected (0.15 sec)
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MySQLEE FERA5.5.0FF 44 X #¥COLUMNS A X, % F 2 BTH#IRANGEFILIST4 X ,
B AIRZATLLFIRANGE COLUMNSFILIST COLUMNS 43 [X 347 1R 47 H e

497 FHEK

F4r[X (subpartitioning) R4 XHEM EEH#THX, ARHOHRXFHOXAEES
X. (composite partitioning), MySQL# g FE . F FERANGEFILISTHY 4 X _EF #EfTHASH
NERKEYHIF4 X, 0.

mysgl> CREATE TABLE ts (a INT, b DATE)engine=innodb
=> PARTITION BY RANGE( YEAR(b) )
-> SUBPARTITION BY HASH( TO_DAYS(b) )
-> SUBPARTITIONS 2 (
-> PARTITION p0 VALUES LESS THAN (1990),
-> PARTITION pl VALUES LESS THAN (2000),
~> PARTITION p2 VALUES LESS THAN MAXVALUE
=2 )¢

Query OK, 0 rows affected (0.01 sec)

mysgl> system 1ls -lh /usr/local/mysgl/data/test2/ts*

-rw-rw---- 1 mysql mysql 8.4K ABug 1 15:50 /usr/local/mysql/data/test2/ts.frm

-rw-rw---- 1 mysql mysql 96 Bug 1 15:50 /usr/local/mysql/data/test2/ts.par

-rw-rw---- 1 mysqgl mysgl 96K Bug 1 15:50 /usr/local/mysql/data/test2/ts#P#p0#SP#p0sp0.ibd
-rw-rw---- 1 mysql mysgl 96K Rug 1 15:50 /usr/local/mysql/data/test2/ts#P#p0#SP#p0spl.ibd
-rw-rw---- 1 mysgl mysgl 96K Rug 1 15:50 /usr/local/mysgl/data/test2/ts#P#pl#SP#plsp0.ibd
-rw-rw---- 1 mysql mysql 96K Bug 1 15:50 /usr/local/mysql/data/test2/ts#P#pl#SP#plspl.ibd
-rw-rw---- 1 mysgl mysql 96K Aug 1 15:50 /usr/local/mysgl/data/test2/ts#P#p2#SP#p2sp0.ibd
-rw-rw---- 1 mysqgl mysgl 96K Aug 1 15:50 /usr/local/mysqgl/data/test2/ts#P#p2#SP#p2spl.ibd

FtsSEARYEDSIHST TRANGES X, S5 XF T T —KHASHA X, Frllsr Kavs
FriZh (3x2=) 64, XBdEFYHEER ERSCHFEBATUGINES, BRI ATLLEE E
JASUBPARTITION{% #:k B4 HH &N F o KHIAFR, FFEX _EARAsE:

mysgl> CREATE TABLE ts (a INT, b DATE)
-> PARTITION BY RANGE( YEAR(b))
-> SUBPARTITION BY HASH( TO_DAYS(b) ) (
-> PARTITION p0 VALUES LESS THAN (1990) (
->- SUBPARTITION s0,
-> SUBPARTITION sl
=> )

-> PARTITION pl VALUES LESS THAN (2000) (
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-> SUBPARTITION s2,
-> SUBPARTITION s3

=> ).

-> PARTITION p2 VALUES LESS THAN MAXVALUE (
-> SUBPARTITION s4,

-> SUBPARTITION s5

_>)

=> )i

Query OK, 0 rows affected (0.00 sec)

F 53 K AR S B E R LT LA
QB FHR R LT,
Q fnffe— A5y K % MRS X L6 FSUBPARTITIONSR BBl SUAER T4, 35
LT AN THE . El T EN ORISR R,

mysgl> CREATE TABLE ts (a INT, b DATE)
-> PARTITION BY RANGE( YEAR(b) )
-> SUBPARTITION BY HASH( TO_DAYS(b) ) (
-> PARTITION p0O VALUES LESS THAN (1990) (
-> SUBPARTITION sO0,
-> SUBPARTITION sl
=> ),
-> PARTITION pl VALUES LESS THAN (2000),
~> PARTITION p2 VALUES LESS THAN MAXVALUE (
-> SUBPARTITION s2,
-> SUBPARTITION s3
- )
=> )i
ERROR 1064 (42000): Wrong number of subpartitions defined, mismatch with
previous setting near '
PARTITION p2 VALUES LESS THAN MAXVALUE (
SUBPARTITION s2,
SUBPARTITION s3
)
)' at line 8

Q %&/~SUBPARTITION T )4 B4 F 5> X KI— 1A 85K,
QESEMIEXN, FoXRERLHRME—1, Bk THENARIEQEEIRMN,

mysql> CREATE TABLE ts (a INT, b DATE)
-> PARTITION BY RANGE( YEAR(b) )
-> SUBPARTITION BY HASH( TO_DAYS(b) ) (
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g4

-> PARTITION pO
SUBPARTITION
SUBPARTITION
) s

PARTITION pl

SUBPARTITION

-2
->
->
->
-2
->
=> )

PARTITION p2
SUBPARTITION
SUBPARTITION

_>)

-2
-2

->

-> )i

ERROR 1517 (HY000):

SUBPARTITION.

VALUES LESS THAN (1990) (
s0,
sl

VALUES LESS THAN (2000) ¢
s0,
sl

VALUES LESS THAN MAXVALUE (

s0,
sl

Duplicate partition name s0

FoXALLRFRBIKREIR, £ ERAS I oEEEMRS . RIRGIT#EE,
5y B A/disk0, /diskl, /disk2%%, BLEFET ERIBF

CREATE TABLE
PARTITION BY
SUBPARTITION
PARTITION poO
SUBPARTITION

mysqgl>
->
->
->
->
->
->
-> SUBPARTITION

->

->

=> )

PARTITION pl

SUBPARTITION

->
->
->
->
-> SUBPARTITION
-2
->
-> ),

-> PARTITION p2

DATA DIRECTORY =
INDEX DIRECTORY =

DATA DIRECTORY =
INDEX DIRECTORY

DATA DIRECTORY =
INDEX DIRECTORY =

DATA DIRECTORY =
INDEX DIRECTORY =

ts (a INT, b DATE)ENGINE=MYISAM
RANGE( YEAR(b) )

BY HASH( TO DAYS(b) ) (
VALUES LESS THAN (2000) (
s0

'/disk0/data’

'/disk0/idx’,
sl

‘/diskl/data’

= '/diskl/idx’

VALUES LESS THAN (2010) (
52

'/disk2/data’
'/disk2/idx’,

s3

'/disk3/data’

' /disk3/idx"

VALUES LESS THAN MAXVALUE (

-> SUBPARTITION s4

-> DATA DIRECTORY = '/disk4/data’

-> INDEX DIRECTORY = '/disk4/idx’,
-> SUBPARTITION s5

-> DATA DIRECTORY = '/disk5/data’

-> INDEX DIRECTORY = '/disk5/idx’
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- )
-> )
Query OK, 0 rows affected (0.02 sec)
1B InnoDB7Ffi% 5| % 4 ZAgDATA DIRECTORYFIINDEX DIRECTORYiE#:, EIt L

B 5y X RHVBARFIFR 51 302 FF R E X KR TCR AT

mysql> CREATE TABLE
—-> PARTITION BY
-> SUBPARTITION
-> PARTITION p0
-> SUBPARTITION

ts (a INT, b DATE)engine=innodb

RANGE ( YEAR(b) )

BY HASH( TO_DAYS(b) ) (
VALUES LESS THAN (2000) (
s0

-> DATA DIRECTORY = '/disk0/data’
~-> INDEX DIRECTORY = '/disk0/idx',
-> SUBPARTITION sl

-> DATA DIRECTORY = '/diskl/data'’
~> INDEX DIRECTORY = '/diskl/idx'

- ),
-> PARTITION pl
-> SUBPARTITION

VALUES LESS THAN (2010) (
s2

-> DATA DIRECTORY = '/disk2/data’
-> INDEX DIRECTORY = '/disk2/idx’,
-> SUBPARTITION s3

-> DATA DIRECTORY = '/disk3/data’
-> INDEX DIRECTORY = '/disk3/idx’

=> )
-> PARTITION p2
-> SUBPARTITION

VALUES LESS THAN MAXVALUE (
s4

-> DATA DIRECTORY = '/disk4/data'
-> INDEX DIRECTORY = '/diskd4/idx',
-> SUBPARTITION s5

-> DATA DIRECTORY = '/disk5/data’
-> INDEX DIRECTORY = '/disk5/idx’

_>)

->);

Query OK, 0 rows affected (0.02 sec)

mysqgl> system ls -lh /usr/local/mysqgl/data/test2/ts*

-rw-rw—--- 1 mysqgl mysql

-rw-rw---- 1 mysql mysql 80 Aug 1
-rw-rw---- 1 mysql mysqgl 96K Aug 1
~rw-rw---- 1 mysql mysgl 96K Aug 1
-rw-rw---- 1 mysql mysgl 96K Aug 1

www.TopSage.com

8.4K Aug 1 16:24 /usr/local/mysql/data/test2/ts.frm
16:24 /usr/local/mysqgl/data/test2/ts.par
16:25 /usr/local/mysqgl/data/test2/ts#P#p0#SP#s0.ibd
16:25 /usr/local/mysqgl/data/test2/ts#P#p0#SP#sl.ibd
16:25 /usr/local/mysql/data/test2/ts#P#pl#SP#s2.ibd
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-rw-rw--—- 1 mysqgl mysql 96K Aug 1 16:25 /usr/local/mysql/data/test2/ts#P#pl#SP#s3.ibd
-rw-rw---- 1 mysqgl mysql 96K Aug 1 16:25 /usr/local/mysql/data/test2/ts#P#p2#SP#s4.ibd
-rw-rw---- 1 mysql mysql 96K Aug 1 16:25 /usr/local/mysql/data/test2/ts#P#p2#SP#s5.ibd

498 SHEXFHYNULLE

MySQL¥#E B o F *NULL{E 5y X, {HRALIRFIFEEMOracle fIBEZR LA,
MY SQL¥{# B 953 X S A FENULLE LA /N FEM —AMHENULLE, X AIMySQLE# B v
%4 FNULLFJORDER BYHJHEFR—HM, EEkt FARKS XER, MySQLEEE Ext T
NULL{E#IL B R A —FEH,

3t FRANGEsy X, #nfatF4r X546 A TNULL{E, WMySQLEIE ELFi%ERA K
EBRI4sr X (XFiOracle$i iR ER 2 AR, Oracle$fii & KNULLIEK AMAXVALUES;
). filgn:

mysql> create table t_range(
-> a int,
-> b int)engine=innodb
-> partition by range(b)(
-> partition p0 values less than (10),
-> partition pl values less than (20),
~> partition p2 values less than maxvalue
=>);

Query OK, 0 rows affected (0.01 sec)

BEEERPEA (1,1) f1 (1, NULL) AEEER, HURE o KA IDxmEE:

mysqgl> insert into t_range select 1,1;
Query OK, 1 row affected (0.00 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysqgl> insert into t_range select 1,NULL;
Query OK, 1 row affected (0.00 sec)
Records: 1 Duplicates: 0 Warnings: 0

mysgl> select * from t_range\G;

kkkkkkkhkhkhkhkhkhkhkhkhkkkkhkhkhkhkkhkhk 1. row khkkkkkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkh
a: 1

b: 1

kkkkkkkkkhkhkhkhkkhkhkhkhkhkhkhkhkhkehhh 2. row khkkkkkhkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkkkh

as 1
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b: NULL
2 rows in set (0.00 sec)

mysql> select table_name,partition_name,table_rows from information_schema.

PARTITIONS where table_schema=database() and table_name='t_range'\G;

khkkkkhkkhkhkhkhkhkhkhkhkhkhkikhkhkhbhhhkhik ]_. TOow **kkkkkdkkkhdhdhkbkdbh bbb rdhdnh
table_name: t_range

partition_name: p0
table_rows: 2

dhhkkhhdkhhkhhhhkhdhhdhdhddhhdhd 7 ow whhkdkddhdkbddbdhddddhdbhddddd
table name: t_range

partition_name: pl
table_rows: 0

dhkkkhkhkkdhkhkkhkdkhdhdkkhkddrddd T row Fhrhkdddkdkd bk h ok kb kokhdkoh
table_name: t_range

partition_name: p2
table_rows: 0

3 rows in set (0.00 sec)

AILAE B P R BB ERA Tp04r X, gt UiH TRANGES X T, NULLIE& A&
KRS EF ., BOMEEERNR, MEMNERPOXANZE, RMERZ/NFI08YIESF, H
HAANULLEMIER, XAEFEE.

mysql> alter table t_range drop partition p0;
Query OK, 0 rows affected (0.01 sec)

Records: 0 Duplicates: 0 Warnings: 0

mysql> select * from t_range;
Empty set (0.00 sec)

LIST4 X T ZERANULLE, W& s HBA 2 XA BRANULLE, BU&HH

.

mysql> create table t_list(
-> a int,
-> b int)engine=innodb
-> partition by list(b)(
-> partition p0 values in (1,3,5,7,9),
-> partition pl values in (0,2,4,6,8)
== )i

Query OK, 0 rows affected (0.00 sec)

mysql> insert into t_list select 1,NULL;

www.TopSage.com



154 Fi4¥

ERROR 1526 (HY000): Table has no partition for value NULL

#HpO X AUNULLIE, MHEHAAZHRE:

mysqgl> create table t_list(
-> a int,
-> b int)engine=innodb
-> partition by list(b)(
-> partition p0 values in (1,3,5,7,9,NULL),
-> partition pl values in (0,2,4,6,8)
=> )i

Query OK, 0 rows affected (0.00 sec)

mysqgl> insert into t_list select 1,NULL;
Query OK, 1 row affected (0.00 sec)
Records: 1 Duplicates: 0 Warnings: 0

mysgl> select table_name,partition_name,table_rows from information_schema.
PARTITIONS where table_schema=database() and table_name='t_list'\G;
hkkhkhkkhkhkhkhkhkhkhkhkkhkhkkhkhkhhkhkkkhkhx 1. YOW *h*kkxkdkkhkhkkkkhkkkhkxkhkkxxhkkxkkxd

table_name: t_list
partition_name: po0

table_rows: 1
LA R SRR R R E R R LSRR RS ER R SRR 2. YOw **kkkkxkkkkdkkdkkdrdkkxdkkxdkkxhhkx

table_name: t_list
partition_name: pl

table_rows: 0

2 rows in set (0.00 sec)

HASHFIKEY 43 X3 FNULLAJALE 5 ., FIRANGES X, LISTor KA —#, £
DX R AR & 1 & A NULL{E AR TR |40, 4n:

mysgl> create table t_hash(
-> a int,
-> b int)engine=innodb
-> partition by hash(b)
-> partitions 4;

Query OK, 0 rows affected (0.00 sec)
mysql> insert into t_hash select 1,0;
Query OK, 1 row affected (0.00 sec)
Records: 1 Duplicates: 0 Warnings: 0

mysgl> insert into t_hash select 1,NULL;
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Query OK, 1 row affected (0.01 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysql> select table_name,partition_name,table_rows from information_schema.
PARTITIONS where table_schema=database() and table_name='t_hash'\G;

khkkkhkkkkkkhkhkkkkkhkkkkkkkkkkxx l. row ************.***************

table_name: t_hash
partition_name: pO
table_rows: 2

***:k*********************** 2‘ Irow ek kK ke ko ok ok ke ke ke ke ke ke de de ok ok ke ke ke ok ok ke ok
table_name: t_hash

partition_name: pl
table_rows: 0

kkdkkkkkkkkkkkkkhkkkhkkkkkkhkkk 3. YOW **kkkkkkkkkkkkkkkkkkkkkkkkk

table_name: t_hash
partition_name: p2
table_rows: 0

**************************-* 4. row J de de dk dk gt kg ke ok de e ok gk de ke K ok e e e ok ok ok ok ke
table_name: t_hash

partition_name: p3
table_rows: 0

4 rows in set (0.00 sec)

4.9.9 4rXF{ERE

BEWEFARARE “HREANOX, REEEENEABREKRT. HEXZEERN
G Kbrp REIRARABRA SR DR EIRTT, EERENEESRN TR, Hit, &
SEEMSX 20T, ST i KAERTSE.

BOREMR R AME: —2EOLTP (ELFHFLE), mEE. RTHS. WK
XF; B—RKROLAP (ELoHTEHE), mBEReE, FEEN. E— T EHFHFMATE
i, FTAEBEAOLTPIA A, WAOLAPRIR M, MMM, Tk SRIE AR BB L
At ROLTPH, (B R Yk 7 AT BB E A I = A 0 A B AT AT, BB RIRE
R ELFHARS TR, TRICRKRIITASE, THXAROLAPHIR A,

X TOLAPRIRL I, & KEIBA T LARAF iR e iR ERE, oYOLAPR AR 28 &
HAREAE R KRB RAR. BRIZAKULITHR, EPE AN EBEES, R
MERTEMXKRRFRR—FERIHEE, MERNABATIX, WAFEQMAMES
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ki
N
R

X HpE,

3+ FOLTPRIFL A, R FiiZdE® /M. EXMPAT, AATRRSKR—KRRS10%
FIsiE, KEoHMERELRESIEEJLLIZFKENA, MBEB+RESIMFEE &, 3 F—ik
KRF, —BRAB+RIEE2 ~JRNBAIO (BRI BER T4 ERIB+HES]), EILB+
BT LUMRAFHSE BRI, THRE XL, FERITAFRIS KAk ERERERE.

BEHR, REFARANSINAESHI000GTHRRE—KIEE ERME, FLMBATESE
SHFERANE, W0 EEHI0NHASHIA K, SRS 2 Kot R 1005 70508 T,
HE R I%ERERT, MSELECT * FROM TABLE WHERE PK=@pk, BRAEH %
e X #E— AR . 10075 77N 100075 1T R SR 4 B H U AYB+IRE ) R IR BB & —HERY, WTRE
HE2E? B4 bikEFEs KWRTIFASHRIERIIRE., £1Y, AE1000517HIB+
WHIEER3, 1005 THB+RIEER2, Mo LhEFES X RS FTLES%ELKRIO,
M@ AR, B, XERE, BERXKRAFEERS], MEHEMERHTIIFT
ERW? mRDLA LA T AYIEASQL: SELECT * FROM TABLE WHERE KEY=@key,
X3 FKEYRMERFEAMANION X, ESE o XNERFHAH2KIO, Ml—
HFEE20RI0, WixtFRERERNIR, X TFKEYREIRLRZ2~3IKIO, T KProfile,
RIE F DT THASHS X, HASHSy X 945 & 410, FProfileF5 40T 100075 FTHISE :

mysql> CREATE TABLE 'Profile’ (

-> 'id' int(11) NOT NULL AUTO_INCREMENT,

->  ‘'nickname’' varchar(20) NOT NULL DEFAULT '’

-> ‘password' varchar(32) NOT NULL DEFAULT '', -
-> 'sex’' char(l) NOT NULL DEFAULT ''

-> 'rdate'’ dafe NOT NULL DEFAULT '0000-00-00'",

-> PRIMARY KEY ('id'),

-> KEY 'nickname’ ('nickname’)
-> )} ENGINE=InnoDB

-> partition by hash(id)

-> partitions 10;

Query OK, 0 rows affected (1.29 sec)

mysgl> select count(nickname) from Profile;

KA KKk AkKkEXXKIXAXAAXA AT A I A Ahhhk 1. Yrow *kkkkkkdkhkkkhkkhhkhkhhdhhhdarhdad

count(1l): 9999248

1 row in set (1 min 24.62 sec)
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RARMRBHASH XA, FEANKoWIERERBZMFEIR, AR 1 i
¥

mysqgl> select table_name,partition_name,table_rows from information_schema.

PARTITIONS where table_schema=database() and table name='Profile'\G;

J J J ko dc g g d d v g v v ok kg ok % % ok ok ok ke ok ok l- YOW *hkhkhkhkhkhhhhhhhhhkhkhkhkhkhhkhkhkhkhkkk
table_name: Profile

partition_name: p0
table_rows: 990703

dhkhkkhkhkhkhkdkhkhkdkhkhkhkkdkhkhkdkhkkdkdthkkk 2. YOW **ddkdddddddhhhkhkkkhdhhdddx
table_name: Profile

partition_name: pl
table_rows: 1086519

Fdkk ok dkk ok kdkdk ok ko odok ok gk ok ok ok ok ok ok 3' YOW **dkkkdddddhkdhhkhhkhkkdtdtdtdthddx
table_name: Profile

partition_name: p2
table_rows: 976474

Fk kg ok kg kg ok kv gk ok kK ok ko ke ok ko 4. YOW **xkkkkhkhhhkhhkhkhkhkhkhkhdthhhkhkkhkkx
table_name: Profile

partition_name: p3
table_rows: 986937

LA X R R R R R AR R AR SRR SRR EREESEX] 5. YOW **ddddddddddhhhkhhkkkhkkkkkdhx
table_name: Profile

partition_name: p4
table_rows: 993667

(AR R R AR R AR LR R RS AR EREEREEEX] 6. YOW *rddkkkhkkhkhhkhkhkhkhkhkkkkkkkkdkdd
table_name: Profile

partition_name: p5
table_rows: 978046

LA X R R R R R AR REEEEREEEREESEEEEESEX] 7_ Yow **dkkkkkdkdkdhkdkdkhkhkkkkkkkkkkkx
table_name: Profile

partition_name: pé6
table_rows: 990703

(AR R R AR R AR R RS RS E RS EREREY.] 8' YOW **dddddddddkdkdhdkdhhkrhkhrdkddddx
table_name: Profile

partition_name: p7
table _rows: 978639

LR R X R E R R L EEE R R R R R ERES 9. YOow **kdkkkkkkkkkkhkkrhkrrkkhkrhkhkkd
table_name: Profile

partition_name: p8
table_rows: 1085334

dhkhkkhkrkkkhkkdbhkhkdhkrbkhkhkhkhkhkkkdhkkk 10. YOW **ddddddddddddkhhkrkkkkkdddx

table_name: Profile
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partition_name: p9
table_rows: 982788
10 rows in set (0.80 sec)

HER: FRAREOFKILZTHHASHY R, LARRKIES K HEHIH Y,
B AhEANG AFKIDHFERELY, WREZIR/BAAXARAADET, 0
BEMER2FARMAHNEA,

mRHATEEOER, TUARIAS KRIFRAE LAY

mysgl>explain partitions select * from Profile where id=1\G;
dhkkkhdkhkhhkhkhhddhdhdkdhdhdod ] row *hhddkkdhkdddddbdbdhdhdhdddddd
id: 1
select type: SIMPLE
table: Profile
partitions: pl
type: const
possi?le_keys: PRIMARY
key: PRIMARY
key_len: 4
ref: const
rows: 1
Extra:

1 row in set (0.00 sec)

ALUEBRFE Tl X, {HEMFFEProfiledinickname¥| & 5| 9%y, EXPLAIN
PARTITIONSII &3 B A0 F RIS R «

mysqgl> explain partitions select * from Profile where nickname='david'\G;
kkkhkkdhhkrhhhhdhdhhdkdhdhddddr ] row *hdkddhddhddddhhdhdhdbhdhhhdhd
id: 1
select_type: SIMPLE
table: Profile
partitions: pO,pl,p2,p3,p4,p5,p6,p7,p8,p9%
type: ref
possible_keys: nickname
key: nickname
key_lén: 62
ref: const
Irows: 10
Extra: Using where

1 row in.-set (0.00 sec)
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FILARES, MySQLEBRESERFESX, BEAHRERBRE, L ERIIED:

mysql> select * from Profile where nickname='david'\G;

khkkkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkx 1. YOW *¥kkkkkxkkkxkkkkkhkkkxkhkkhhkxk
id: 5566
nickname: david
password: 3e35d1025659d07ae28e006%ec51ab%2
sex: M
rdates 2003-09-20

1 row in set (1.05 sec)

ERERIRIIEREBOERTELOSK, XERREABRAAIEIRR, LAY
IOPAT T20~30tk, FERD KAIFEREHIIA/NIR LT LASQLIER, HFEE0.26%,

B bt %t F{E A InnoDBAF i 5| AR HOLTP R RIS, R4 K BIZ /D, 1%
i R INBIRRI DA, TNAEOLTPR A T4 X AT REA XA S H R E E ERR &,
Kt Al e & BEVRRY B AT IR E 12

4.10 I

EEX—EE, FERXInnoDBEMESIERE T — M ERLMNERE,

fEix—E, JATE KB T InnoDBIF A5 ER SRR B ERR SR FFAETHFBAY.

REEATBTROPELI (WMITEBMREN), -8B TRELE—-FT
DB HEEE.,

BENBTMRERMARAE, MySQLAZHFRRIERTHEBAIZFTEME, K
L3R B T H X InnoDBIF i 5 | 2 e SR

ZRETBTHE, MySQLEHE SR EMNR, FFAXFHFDILNE. EBifd—&
Hiubrs (k%) , FHGATLASKIl L0 Ry Al BRI RE.

BETET X, MySQLE#EZE X #HRANGE, LIST, HASH, KEY, COLUMNS&}
X, #HEHRTLAMEAHASHEZEKEY R #ITFoX. FEEBNE, 2XHLLEEAT
OLTPR. A, PREIIZARYE B CRIFAFFARI A Qo Kikit.
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HEIIRMABRFRUMALRN—AEESE. WRESIKE, MANKGEITESZE
M mRES KD, HEREERXESTERN, ZERI—TAERPES, XXRAAR
HEREEXEE,

—BFEANRSREEFABREMNRS —H—HIAA, XFEF-HEFIRHFIF LK
N MRMEBREOER, N—FRRPREFELHEMES, FRARXS THEENTL
EEEEEEMANER, LR ESQLIEY, FEERZE, MITEETRAMERSI
W, REWAFELLMEXDBAM LENR], MDBAEAAR T Mk SREHER, HmET]
FEATRHEKRERNSQLIER, MHRREIFE, X FREFZIN AT ER KT AR M
FOIMHBEWNE, HARERE-HIFES . YRRIIARBEEIT, RYLEBHX
H—A R EEMySQLARS Fiostat B /RBEAL I 100%, @ik, REATH
EANREMTRENES, ERBR—ERNBENRESIZE, BAERARD FTREA20%,
FSL RS IR R —E TR,

X—ERE § X InnoDBFF i 51 XA SR —MBER , BRA TSN ERIHLE,
il TR NS EEEESE R LMERERS . AERIRAEFIHIRIA XMySQLE A FE A
BAFAR, ERETHESINBHSIMEE BN,

5.1 InnoDBTFfE5| E R 5| #lik

InnoDBE 5| X T E WINERS, —FMEBHREL, B—FHEWMAEI., WE
E24230id, InnoDBFiESI XA HRSIZBENA, InnoDBFFiE S ELREBRDN
RS E N ARERS AR, PRANTHESEKEFEBERESL

B+ RIS AREE L EHES, XEEMERYMEEREHEEH. BEANE
B, B+RE3IMMEALT X, RIERE (Key Value) HERIME. BEERD
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R, B+RMBRRRFZ X (binary), TRMRFTM (balance), [HHB+HHEM BT
T X HBLTIR, (ERBHRRE— X,

A EWDBAZMMAGER . BRI R R T — A E R AT, B
FIMEHFN A RUERUR TN BRUIEEBLETEANT, AT
FER, BEBIERONE,

52 Z—4HEdkE

—srE 4k (binary search) WARAITHE KL, FRER AR FHILFEAHH
X—ioF, REFBEE. MioFEAFL BHEI0dmR) 5], TSR RAKRKR
HREK, HEUFEFEFINPRLBEAENR, mMRERBTHEENTEFATE,
N FE FFIIGE /DA LEEE Sy, BUAEEER S . B —REE, BERX AN —E,

BlanAIAS, 10, 19, 21, 31, 37, 42, 48, 50, 521074k, BENXI0AH
EHABX FiITRK, RERIEMES-1FR,

5 10 19 21 31 37 42 48 50 53

5 10 19 21 31 37 42 48 50 55

5 1019213137424{5055

ES5-1 Zorgsek

MES-1RLAEL, A T3RERE T48X M, REINFERIE, WEESK, H
e oy BB RIRR LI P AL BT (k) HMRESXKILR, MFERAE
1R, Mo EREHNBEE4R, ¥ T LEIONERE, MFERGTEHERKES
(142434+4+54+6+7+849+10) /10=5.5/k, M =4 BB H (4+43+2+4+3+1+4+43+2+3) /
10=2.97k ., EHEFWHEILT, BUFEHRKRIKEA10, i "oARAIRECA4, |

THEREWNMNEARKESZ, TAEEWBESTHER., 8- oBHRELEREL1946
FRHIAT, ERE-NRL2ERN _oERBEEET62E4 M, ElEHMETH,
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HKIEL5E T, #Page Directory IR IZ B ERIIUFF R, MTE —-KREMEC
SRR R @t XfPage Directory it 117 — 5y EAR1F BHY,

53 FHZXH

ST BBHRET, BT H— T ZXEHRRK, B+iREE X EHRR, B X,
BEHEL IR . MEEEM—4H REIRE AR P ER T DUHRE X ERMREY, X
AR RE—FEANBIREN, BS-2BRT —B - XEHR,

ES5-2 —RAEHMN

ES-2h B EREEN T RWERE, ZXEEND, ETROBESR/NTRIGEHE,
AFHROBBESERTRVEE. RTLLES SR LAIEEMHEDFaE, Bs-24
FBhERL: 2, 3. 5.6, 7, 8,

3t S- 200X X RHEATE R, EEE SR, K£RIR, HBEES, 6KTFS,
E UL ORIZE T, REI3; MSKT3, HHRATFH - —HET 3k, WRHE2, 3, 5, 6,
7. SHUIUFRARFIBEFEI R, RN S ERBEASHXACTE, XA TIRERK,
TR FEEEEEOR., HRESERAETH: HFEROEYERKEHD (1+2+3+
4+5+6) /6=3.31k, “XAERRRIFHEIRIREA (3+3+3+242+1) /6=2.3ik, "X E KR}
ELIB AL AR P

IXEERMATLUEERE, RBER2, 3. 5. 6, 7, SXEANHKF, hATLARRES-35
NHIH RS X AR,
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N

ES-3 RRBHRA—M X ERA

ES-30FHEIRKEH (142+43+4+5+45) /6=3.16ik, FIMFEHKELR L, BAXK
CXERAERERRIET . EEE AR AR XA, BESRXER
BHETFMERY, BHSIH THEE L —F8 =X, RARHAVLE,

TR XREE AT . HRM A RERMIOEL, KR BHE RS ANEA
FATREOEERKES], BA, BS3THETH -XMOEL, HiEs-22—Br—
XA, F4 X FEROMARREN, ERREEN, RESTREEE, B
SIRIFHMERE, BER BB X, BRER - XRNE I MAREELROBRE,
R A1 — A R 37— R = BT,

Tl = X T R BB R, (B R%E P —BUEE = XA RNRIEEKE, &
EBBIRRSRERMATERBEBAREF EROTEE. MES-25TROFER, 4
RATRESEA— /A FRORIE AN AR, FEHIES-4FTRIED,

VAN /N
¢ % W & »o®

(B
.,9'.',‘
FEAFRIES FEHECAGRIIE -
ES-4 FHABEI, T _XHHEL
www.TopSage.com
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EEBEE—RERREREEAGHIRERTAFENT. BRANVHERTTEREE
ZRER, S-S5,

2 2
/ \ / \
1 5 1 i .o
/ /
/
3 .
THXR ' PG TIE
3 4
/\ N\
W e .
N\ IV
g 45 At e
\
9
FlE—ik Bk

BS-5 %Rkt T — X

B S5-4FnES-Sh iz T M—BEE X REA - FT ARG, P XRE RS
TEFERE. BRTHARME, SHEEHMMERERIE, AEIMBARAFRIXA, E11E8
BB A ESE AERTHRA . R TRl - X R EFRE —EFFH, TdF
X2 ATAFEHNRY, FLEPRFHEENRD.

5.4 B+

BRI "X, FETX R —4, HELHENKIEENY . B+ B BRI ST U5 R
Fik (ISAM, ZAZMBAR? 3, XIHLEMYISAMI|EREMESHNEIREH) BiLTX,
HRELIREALES L FELRH FABRIIERLT .

B+ E UARE M — AR\ EW B ERERE, KEX+oER, MHEXERS
Hk A AR ERS., Fik BRI EMNEB+i: B2 AMA R EEFIREEIR
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MR —FFEEIRE, B+, FrA IR S ERREER R/ NRFFRER—
BRIHT AH, &M A HTERE. ?kﬂ]ﬁ‘r‘:ﬁlé%~/‘B+1‘X]‘, HEEN2, B HFH4
&idx, Bl (fanout) 45,

L 25 1 50 75

E|5-6 —HRE B oA2RIB i

MES-6RTLIEH, A ICREBER T AH, FARIMFFRA, MRARNARELLR
M SR, WLARE A RERIRFHEF: 5. 10, 15, 20, 25, 30, 50, 55,
60, 65, 75, 80, 85, 90,

5.4.1 B+RIENIRIE

B+ AUHE A LR IER A JGH T R ARV IC TR, R FHE B AB+RIE =%
W, BRMRETES RECFRNEARE, 11%s- 157,
F5-1 B+BHEAMIFIER
Leaf Page Full Index Page Full #iE

No No BHEFILFEAHY AL
1. #f4rLeaf Page
2. ¥ RIA9Y A AIndex Pagerh
3. /NF AR REYIL R AL
4 KFEFHEYA E’Jlﬂ%ﬁﬂiﬂ
1. ¥4y Leaf Page
2. /TR AR
3. K FETFHEY SRR EAR
Yes Yes 4. Yr4rIndex Page
S.NFFETARIRREAD
6. KT A1 AR R AR
7. a3 A A _+— ElIndex Page

Yes No

BATAEBIR S HrB+RIFIEEA , XTES-6FrAUX BB+, BWAEA8XRIE, &
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I = Leaf PageFiIndex Page R A M, HMBEBBARALLT ., ZEHREES-T,

25 50 75 |
4 i [~

r 5 10 15 | 20 <|..+ 25 | 28 30 4_.» 50 | 55 60 | 65 75 | 80 85 90 j

E5-7 fEAR{E28

ERBAIEHBA—KTOZXNRIE, XFHRLRILeaf PageE&#H T, {HZIndex Pageil
BHW, FaRS-1NE MBI, Xk ALeaf Page/FRIFULASS, 55, 60, 65, 70,
BAVRIE F RIAVECOTR M R, AIHEIES-8.

25 50 60 75

25 | 28 | 30 |~ 60 | 65 | 70

E5-8 #HAHRETO

RABABREXR, XREEFERESH T RAMENREREH . FEES-6,
BS-7—#, EXERFEN, RERIREAILFRS, ZMNFERS-1THERE =MHFNL,
BfiLeaf PagefIndex Page#ii% T, XM REMMKkIFD, nES-9FR:

ALAEE], FEELEL, B+HRESRSREFTSE. HENTRE M, X THEAN
HIETRRFEBARAIRS T (split) #fE, MBHHEEATHE, HLITHKTsE%E
HEAMIRIE, MIZAETTREL T RERD IS . Hik, B+REHt TS (rotation)
HIZHEE.

E#e kA fELeaf Page DRI T . HERAA AT REAWWAIEILT . XNB+RHT
KB T HBARS THIERME, MEAFCRBEMENNLANT A L, BEELT, £LBH
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BT R MRS RIE, B BAIERBES- TR, KHEAHARIETO, HXB+
WHASR TR M A, MABIERE, BEmES-108RrIERE.

25 50 75 85

[ LN ]

25 | 28 | 30 75 | 80 85 | 90 | 95
FE5-9 #mARIES
| 25 |y 5 5|

’.. 5 10 | 15 | 20 +—+ 25 | 28 30 | 50 q—+ 55 | 60 65 | 70 75| 80 | 85 90

E5-10 B+tRIEER RITE

MES-10°TLAESE], RAREKRIEEB+RED T RIS #IE, MiXBBHHETS

5.4.2 BRI BRIRIE

B+t A FEE F (fill factor) SRIZHIRATMIERZE(L, S0%REFTCHE F A iXRIHR/ME.
B+ B9 M B R 1R R B 0 SR IEBBR 9 R OIS SRR A HE R, R#EA—FE, B+RiAyH
BRIBERBEFEXZBIRS- 2GR, SEATRNE, WERREETEFIIZE
LREE,
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#®5-2 B+RHHBRIRIE

Leaf Page Below Fill Factor Index Page Below Fill Factor e
. - EHAHE R AR, R4 AT R Index Page
fA . MURIEY AAY ARE
Yes No EHMHWARILET A, R EHindex Page
L & FFmHT R L B A
Yes Yes 2. W HIndex Page

3. & ¥ Index Page R H B A

AR ES-ORIB+RIETMBERRIE, B, MERB{EHTORXFIZF, ZICFAF
ARS2TRIE—FEIL, MERERTHEIES-11,

60

25 50 75 85

5 10 25 20 50 | 55 60 | 65 ‘

25 28 | 30 75 | 80 85 | 90 [ 95

E5-11 HHpRg{E70

BEBNTMERBREH25HIEF, XMRRS-2ITIRIE—FMIFEI, [E-IZETLIndex
Pages (L, BHUL7EMIBRLeaf Pagedi250E ST, & RHF25HYA L35 RRI28 E 7 E | Page
IndexH, Bf5rI{3EIES-12,

B e BATRFBMERE{EAHCORIEIL, MBRLeaf Pagerh @A H60RYIEF S, HAERF/h
F50%, XMHFEEMA IR, FEHE, EMBRIndex Paged#83IEF A% Efiltindex Pagefy
EHBE, BERIIES-13,
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T

25 50 ' 75 85

[N ]

5 10 25 20 | 50 55 65 ‘
28 30 75 80 85 90 95

E5-12 AMHEREEE25

28 50 75 80
1/ 2 [ LY
5 10 15 20 / 40 55 65 85 90 95
28 30 75 80
E5-13 MExg{E60
5.5 B+R#E3]

HE RN M BB+ R SRS B 3o — B, B3I KA Rt B+ B3
B L, (BARBE S EMR A A — A AR R A R e, BRI,
B+ E— A2~ 38, BRANTERE —RENFER, &2 ABEIKIO0,
B, R EIE — R R B BT 10010, 2~ 3k MIORNK B
{47t ] FL 90,02~ 0.03%,

R RIB+WESI W LAy AR ERS] (clustered index) FIFBIEREZE S| (secondary
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index) ©, HEAEERETZIERENERS], KANIMEB+RA, BImELEY, o
TRERERANEE. RERSISERERIFRAOR, H T RFRNEETE BT
AR

551 BEFRST|

ZHIE2Ir 48t T, InnoDBFEf 3| XA EIIANFE, WFE hEESR B ERINFIER.
TRERIRERBERROTAME —FBH, 3 EMH A hrREEkENToR
iR, FhiRERSIBH T ABHEIET. RERTIMXMRE TRIGAHAE
PR MR RN —Es . FBHREGEEMN—, S ERTTEER Wbk
e, '

BT SRR BR T R etk B— BB+ BT HEY, FEkERRiE -1 REE.
EFSELT, ZRRLSIEEERTRARESRS, BARERIIGSLERNERSIW
W R EBREIE. A, BTR X THIRMBENT, RERIREBEE IR
SR TEEENER. TS RERERTIE-BHEENEETEESH.

BAERITRE—%E, BOUADBHRIELESENTREERFEN TR, .

mysql> create table t (a int not null primary key , b varchar(8000));
Query OK, 0 rows affected (0.30 sec)

mysgl> insert into t select 1,repeat('a’',7000);
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysgl> insert into t select 2,repeat(‘'a’',7000);
Query OK, 1 row affected (0.02 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysqgl> insert into t select 3,repeat(’'a’,7000);
Query OK, 1 row affected (0.01 sec)
Records: 1 Duplicates: 0 Warnings: 0

mysqgl> insert into t select 4,repeat(’'a',7000);
Query OK, 1 row affected (0.05 sec)

© HPRERSIAHOHIEREES] (non-clustered index),
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Records: 1 Duplicates: 0 Warnings: 0

AILAEE, BNMBHEXTIBASXNMER BTSN TR EBERAATIER, BRA1H
py_innodb_page_info T L34y 47K Z5iR], m[17:

[root@nineyou0-43 data]# py_innodb_page_info.py -v mytest/t.ibd
page offset 00000000, page type <File Space Header>

page offset 00000001, page type <Insert Buffer Bitmap>

page offset 00000002, page type <File Segment inode>

page offset 00000003, page type <B-tree Node>, page level <0001>
page offset 00000004, page type <B-tree Node>, page level <0000>
page offset 00000005, page type <B-tree Node>, page level <0000>
page offset 00000006, page type <B-tree Node>, page level <0000>
page offset 00000000, page type <Freshly Allocated Page>

Total number of page: 8:

Freshly Allocated Page: 1

Insert Buffer Bitmap: 1

File Space Header: 1

B-tree Node: 4

File Segment inode: 1

page level 40000/ BN R HIE T, RIHAET W EIBITHIT T 2047, X ARIEATZAT
B RIERIER . BAVEATHIR page level HO00IHITT, ZTAB+HRIIAR, HITKEBEER
51 BIAR T AP A OO B0

0000c000 c2 33 62 95 00 00 00 03 f£f ff ff ff ff £f £f £f |.3b.veeienunsenn.]
0000c010 00 00 00 Oa b6 Bc ce 57 45 bf 00 00 00 00 00 00 |....... WE..oouo.|
0000c020 00 00 00 00 00 £9 00 02 00 a2 80 05 00 00 00 00 J.eeuevervnwunnnan]
0000c030 00 9a 00 02 00 02 00 03 00 00 00 00 00 00 00 00 |.uieiveveenennenns |
0000c040 00 01 00 00 00 00 00 00 01 e2 00 00 00 £9 00 00 fueeeieieeweenwnennnnnn |
0000c050 00 02 00 £2 00 00 00 £9 00 00 00 02 00 32 01 00 |.vuveeeoncnnn 2..
0000c060 02 00 1lb 69 6e 66 69 6d 75 6d 00 04 00 Ob 00 00 |...infimum......|
0000c070 73 75 70 72 65 6d 75 6d 00 10 00 11 00 Oe 80 00 |supremum........ |
0000c080 00 01 00 00 00 04 00 00 00 19 00 Oe 80 00 00 02 . |.iuvueneenuwononasl
0000c090 00 00 00 05 00 00 00 21 ff d6 80 00 00 04 00 00 | I P |
0000c0a0 00 06 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |..ieeieeeeeeananns |
0000c0b0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 J.eueuvuwuweonunnas]
0000c0cO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Jeeueewwewooounnns]

IR

0000fff0 00 00 00 00 00 70 00 63 73 d8 52 3a b6 8c ce 57 |..... p.cs.R:...W|

HAVE @ T TR Page Directoryk 4341, MO0 637 LB XTI HATHFEHINALE .
#:E @ d Recorder Header3 43 #1, OxcO63FF15RI{H 569 6e 66 69 6d 75 6d 00, Fhift3e
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infimumf447i23 . ZRTHISAF7501 00 02 00 1bgt & Recorder Header, 4y #ra84i B384
MEIRFZTIERTRA IR (FEILENE, InnoDBijPage Dircctory £ Hibfify) ,
Blinfimumig k4, Ff1@ifRecorder Header B JGHIMAF1500 1bR AW T —4Kidx
HIGLE, E1c063+1b=c073, BREVB{ER#80 01, st ERNIMEE (RNFIENINTRE
TS0, FEikZi#tH&0x8001, MA&0x0001), 80 01/5{£00 00 00 04H.Fe+5 a1 £ 4 71
WIS . LAEREIER, "TLA$REI80 025180 045X ARA-EIE LA B B HR RV R 1T .

B LA B3 FEEE TN AR AT, BRATREIRE T L FRARZEITICR, mE
JEHEUHRSITH, FRANNEREURBAKEETVEEE, MAR—1TTE8T
03, BB RX B R A B E 5- 145K .

Page Offset: 00 03 (#75 &)

Key: 80000001 Key: 80 00 00 02 Key: 80 00 00 04
Pointer: 00 04 Pointer: 00 05 Pointer: 00 06
Page Offset: 00 04 Page Offset: 00 05 Page Offset: 00 06

2, repeat (‘a’, 7000)
3, repeat (‘a’, 7000)

? ?

E5-14 B+#Z 5]

te
i

1, repeat (‘a’, 7000) | 4.repeat (‘a’, 7000)

S IEEN XS XA RIS . RERSRRIFYRBEHEE. NREE
5-14, WRABSARHMEGE. (RN, MARER S LA BRI
B, MEPRAIMBAENZAT. FLl, RERTIOFHIEARYE L%, MK
BB LS, XHAER A —RRIAE S TUE W iR e, Tk
EIRAFHES]. 5 AR TR IR AL R W BT Y, RS EATLUR R
EN-IES 2l

RERSIMB LR, BT EROIFERATEE SRR R, AN
HERRRNEEWORIE, WRNEEAW—HEMA PR, ERBSERIOLRE S,
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HTFB+WERS I RN AR, TANTTUARERBIBE— BB, FEHI0%K&IEFE, 3]
FExplaini# {74 #7, ®I1%:

mysql> explain select * from Profile order by id limit 10\G;
khkhkkhkhkhhkhhhh kb hrhrhhhr ] Trow **kkkkkdhkkhdhkkdkhhkdhdhbhhhhd
id: 1
select type: SIMPLE
table: Profile
type: index
possible_keys: NULL
key: PRIMARY
key len: 4
ref: NULL
rows: 10
Extra:
1 row in set (0.00 sec)

B—/TuE &l (range query), AR EERFBETCEAEE, BdHH AN
FEFREYARTUBARATEE, Z/AEEEREETEIR, Xn.

mysqgl> explain select * from Profile where id>10 and id<10000\G;
khkhkkkhhbhkdkhbhkhhbhthhrhdbhbhbdrhhhhdd 1_ TOW **hkdhkhhhddhdhhdhhhhdhhdddd
id: 1
select_type: SIMPLE
table: Profile
type: range
possible_keys: PRIMARY
key: PRIMARY
key_ len: 4
ref: NULL
rows: 14868
Extra: Using where

1 row in set (0.01 sec)

Explainf3 3| TMySQLAY#471t K| (execute plan), H HrowsFIAH T —AEig RN
iR E TS, BEENR, rowsKREHNR -/ FiGEE, FREFE, mRERNILHRHE
fTiXFSQLIIE ), RTLAFRRILER E R A9 94647iE3%:

mysqgl> select count(*) from Profile where id>10 and id<10000;
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1 row in set (0.00 sec)

5.5.2 HBHERSI

*FHBRS] (BWRIERERS), HEMNAEETHEEHE. HT AR TEAH
ELASh, EAHRFIFRBESITHERE T —AH%E (bookmark), ZFBEMKEF
InnoDBFFi4 5%, WPE A LAREI SR SIAAX B AITHER. B AInnoDBFf#5 I ERERSI

HAFK, HikInnoDBFMESI BB RSIMWBEREMFEITHENRERSI®. B 5-15
B/R T InnoDBIF A5 EhHBIR S SRERS KA.

ES5-15 HWBRIERERSINXER

WBRSINEEHETENEIBEERERSITHASR, HEEKRER EAUAZIHBER
o MBI HBRSIRFT IR, InnoDBAFRES I BB GBI R S IH-@E M K BIATHEH
EEEREERSINEE, RAFHEL ERRSREE - TROITICF., #HRE,
RE— %D‘ir%)%?%ﬁﬁﬁﬁb?@‘lﬁ]‘*ﬁ&ﬁﬁ ML FEX XTI RSB H 3K KBHEE =
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@, MRRERTIMWEERMENS, BATFEMNRERSIHITIRER, ARELIRT
— A EEMATEIERENT, B —EFEREZRIONR iR KL B — /N BIETL.

Xt T HAR— 88, Microsoft SQL Serverftif fE, ARERMFG -MHARESIA
R, AR, ERENIFBEEARNFSE, SMySQLEIMyISAMAE i 5[ A L3k
. MERMFrMERE THR ERRSIMEIERERN, BEEREFFE. HILXNBER
— /M FFRIAFF (row identifier, RID), "LAMMN “X#5: W5: #5" MRAREMSE
BREIAT,

WFE AR, BEROERERSIBARAANFEREL TR RERSHTER, BA
REESERG? ZEERELY, ERERZEMNELT, BEATRATHRANVERESRS
ARSLEBEAFRSANERERS IR, HE£FEEOLTP (OnLine Transaction
Processing, FELFFHIE) MAMERT, RUTREFEREFA. EF. MEREDML
BiE, SHTXEBEN, BEATIRIAF T NNIERER I TREEAK EFTHRIAM
FrRRBERTIRIME, XM AHTRRESATHENTEHAERERSIT,

A HIMicrosoft SQL Serverf{#& EDBA [t X HERI A, A A7ESQL Server LG E
FERESIHAAR? HROPEUESIEREERTULLFEBESRXER, FHIERET
BRE—RRPHFLELD, BRINFEMNZNMERERTIVER, MAXMN TIERERSIERK
EE, BEIALAX EERERSISHER FNBRERS B,

LR, BT, EABRNBSERESIHAARER, HEREBAEIZHT
f£7ETFOLAP (On-Line Analytical Processing, fE£4r#ribH) RIRH. ,ﬁmﬁﬁ%ﬁﬁﬁﬁ%
R, RPPERETFEEN, HEEFRSTHWAYEBINEE, WML
MRt THEFFMEE A, BSIAARTLLAE BHRAYH B SR B EERFA T,
RIFHATIHRR, MRS ERE TEXXMERAREAN, BF, ERERTINERKE,
W FE LRENR, ER—RAEEELE T ZHMIE (read ahead) HA KBS £k
MR EURERIE, Fit, BRREBRTERSIHAR, ZRRTHROMEH, NEEHINSE
RAE DL, XFNInnoDBFE i 51 4TI AMYISAMAF 5| BRI RE & —HR, BEERLE
5 HT

HTok, BB YIRFER ARSI HrInnoDBA S BAAERERT], HITTRES
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W E—/NEETRRERL, ARIR, R EFES—AFle, HxFlctiEIERERSI:

mysqgl> alter table t add c int not null;
Query OK, 4 rows affected (0.24 sec)

Records: 4 Duplicates: 0 Warnings: 0

mysgl> update t set c=0-a ;
Query OK, 4 rows affected (0.04 sec)
Rows matched: 4 Changed: 4 Warnings: 0

mysgl> alter table t add key idx_c (c);
Query OK, 4 rows affected (0.28 sec)

Records: 4 Duplicates: 0 Warnings: 0

mysql> show index from t\G;
kkkkkkhkkhkhkkhhkkhhkkhkkhhkkhhkkdhx ] YOW **kkkkkkkkkhkkkhhkkhkhkkhkhhdhhk
Table: t
Non_unique: 0
Key_name: PRIMARY
Seq_in_index: 1
Column_name: a
Collation: A
Cardinality: 2
Sub_part: NULL
Packed: NULL
Null:
Index_type: BTREE
Comment :
**********:***************** 2. YOw **kkkkkkkkkkhkhkhkkkkhkkhkkhhkdk
Table: t
Non_unique: 1
Key name: idx_c
Seq_in_index: 1
Column_name: c
Collation: A
Cardinality: 2
Sub_part: NULL
Packed: NULL
Null:
Index_type: BTREE
Comment:

2 rows in set (0.00 sec)

mysqgl> select a,c from t;
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Fommbm 4
la | e |
R —
| 4 | -4 |
'3 | -3 |
[ 2 | -2 |
b1 -1 |
Fomet et

4 rows in set (0.00 sec)

#&J5 Mpy_innodb_page_info T BLR &R 2 A, 715 .

[root@nineyou0-43 mytest]# py_innodb_page_info.py -v t.ibd

page offset 00000000, page type <File Space Header>

page offset 00000001, page type <Insert Buffer Bitmap>

page offset 00000002, page type <File Segment inode>

page offset 00000003, page type <B-tree Node>, page level <0001>
page offset 00000004, page type <B-tree Node>, page level <0000>
page offset 00000005, page type <B-tree Node>, page level <0000>
page offset 00000006, page type <B-tree Node>, page level <0000>
page offset 00000007, page type <B-tree Node>, page level <0000>
page offset 00000000, page type <Freshly Allocated Page>

Total number of page: 9:

Freshly Allocated Page: 1

Insert Buffer Bitmap: 1

File Space Header: 1

B-tree Node: 5

File Segment inode: 1

Xt EE AT — R FATHIS 47 ﬂ&%ﬂﬁ?ﬁtzT~4‘ﬁo sr#rpage offset 4RI TL, ZT1H
ERERSI AN, BT Ehexdumpsr4ralg.

00010000 b9 aa 8e d0 00 00 00 04 ff ff ff ff ff ff ff ff | |
00010010 00 00 00 Oa ec ea 4e 27 45 bf 00 00 00 00 00 00 [..... N'Eovaa...]
00010020 00 00 00 00 01 02 00 02 00 ac 80 06 00 00 00 00 |.eveceueen.. .
00010030 00 a4 00 01 00 03 00 04 00 00 00 00 00 52 d4 8 |..... I -
00010040 00 00 00 00 00 00 00 00 01 £2 00 00 01 02 00 00 |..eeenennnunennn]
00010050 00 02 02 72 00 00 01 02 00 00 00 02 01 b2 01 00 f[..eXeiuiuiuueeenaan]
00010060 02 00 41 69 6e 66 69 6d 75 6d 00 05 00 Ob 00 00 |..Ainfimum......|
00010070 73 75 70 72 65 6d 75 6d 00 00 10 ff £3 7f ff ff |supremum..... oeo]
00010080 £f 80 00 00 01 00 00 18 f£f £3 7f £f ff fe 80 00 _|...eeeeeeenncan.]
00010090 00 02 00 00 20 £ff £3 7f f£f ff fd 80 00 00 03 00 |..e:r eevevnnnnan |
000100a0 00 28 ff £3 7f £f £ff fc 80 00 00 04 00 00 00 00 |.{eeeoeocecescsn oo

s e e e
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00013£f£0 00 00 00 00 00 70 00 63 £3 46 77 £2 ec ea 4e 27 |.....p.c.Fw...N'|

BARE4TERE, HEFICRFAFY, BARE-TERERSITHIF TR, BE
Sy ¥ AT 18 AN S- 16 B RRI L &

Hh#Eslidx_c

Page Offset: 00 00 4
Key: 7f ff ff ff Key: 7f ff ff fe Key: 7f ff ff fd Key: 7f ff ff fc
Pointer: 80 00 00 01 Pointer: 80 00 00 02 || Pointer: 80 00 00 03 || Pointer: 80 00 00 04

l

44228 | Page Offset: 00 03

Key: 80 00 00 01 Key: 80 00 00 02 Key: 80 00 00 04
Pointer: 00 05 Pointer: 00 06 Pointer: 00 07
Page Offset: 00 05 Page Offset: 00 06 Page Offset: 00 07
—> | 2, repeat (‘a’, 7000),-2| [T ¥
1, repeat (‘a’, 7000),-1| |4 4 |4, repeat (‘a’, 7000), -4
3, repeat (‘a’, 7000), -3

ES5-16 HiBYERSI2HT

& 5-16 TR T RPHBIFRSlidx_cFIRERSIFRR. TURIHBRSINHTR+TE

STHIcRIEMERNE, xBREFRDBRERRANE, RERI-1LITE T T HH75 K
HATRERAERE, 7 (0111) Hemfiho, RFMME, KERMEMIZRRSE, ml, BIfF-1,

5.5.3 B+RIR5IHEE

oM eI EMMER T LB SRR S, —FfZALTER TABLE, %—FZ&CREATE /
DROP INDEX, ALTER TABLERI&ZBIMiEEN:

ALTER TABLE tbl_name
| ADD {INDEX|KEY} [index_name]
[index_type] (index_col_name,...) [index_option] ...
ALTER TABLE tbl_name

DROP PRIMARY KEY
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| DROP {INDEX|KEY} index_name

CREATE/DROP INDEXHiE i [F L TR G 3

CREATE [UNIQUE] INDEX index_name
[index_type]

ON tbl name (index_col_name,...)

DROP INDEX index_name ON tbl_name

KEITLAR S EANFIRNEE, T RES|I— IR LI $E, warmikieiE
HIZt, bFlZhvarchar (8000), {HEBATAILLRRKSIF1004FE, 4.

mysgl> alter table t add key idx_b (b(100));
Query OK, 4 rows affected (0.32 sec)

Records: 4 Duplicates: 0 Warnings: 0

BARIMySQLEIEEHFAEN — AL BEBRZ, FFAX TRIIFMSEMERERE,
MySQL& i £ S Bl — sk FTRIIER %, REIEBIRS AR, BEREE, FitkiE
BLHFRMFL, Bl Tk, HMAMMRERSIBERKMHIE, 3T MMicrosoft
SQL ServergOracle$ 4 EHIDBAR UL, MySQLERERIFR 4 a2%& bR % 51,

InnoDB7fi 5% A ik 4~ InnoDB PluginFF4f, XF—FHARERSIGIEL &, A%
ERMGHERRETHBRS, ¥ TFRAUBMBMBRERFEER KK, HFTHIHES
RIRIE, InnoDBAFfE5IEAX FME—/1SH, ACUBRHIIEY, FHFEEREX, HRE
Bk, HREMIEAERS, BT ETSH, FkolBAERhixk Re#TiRge.
MEHBRSIBERER LT, RELEnoDBEHSIENARUEER T, HHBFESIN
ZRARCAF A, HHERMySQLAERHLE kXt Ti%RAIR 51 E LA,

EEXRPRSINGE BFLIERSHOW INDEXiER), amEMIKoHFEL, ZATEm—14
BR&a&RSl, 7R

mysql> alter table t add key idx_a_b (a,c);

Query OK, 4 rows affected (0.31 sec)

Records: 4 Duplicates: 0 Warnings: 0

mysgl> show index from t\G;

kkkdkkkkkkkkkkokkkkkkkkkkkkkk 1‘ TOW * &k k ok ok okok ok ok ok ok ok ok k ko ok ok ok ok ok ok ok ok ok

Table: t

Non_unique: 0
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Key_name:
Seq_in_index:
Column_name:
Collation:
Cardinality:
Sub_part:
Packed:

Null:
Index_type:

Comment:

PRIMARY
1

a

A

2

NULL
NULL

BTREE

kkkkkkhhkkkkkkkhkhkhhkkkrhhkkk 2_ row ***************************

Table:
Non_unique:
Key_name:
Seq_in_index:
Column_name:
‘Collation:
Cardinality:
Sub_part:
Packed:
Null:s
Index_type:

Comment:

100
NULL
YES
BTREE

kkkkkhkhkkkkhkkkkkhkhkkhkhkkkxkkkkxx 3‘ row kkkkkkkkkkkkkkkkkkkkhkkkkkkx

Table:
Non_unique:
Key_name:
Seq_in_index:
Column_name:
Collation:
Cardinality:
Sub_part:
Packed:
Null:
Index_type:

Comment:

NULL
NULL

BTREE

kkkkkkkkkkkkkkhkkhkhkkkkkkkkk 4. row hkkkkkkkkkkkkkkkkkkkkkkhhkkkhk

Table:
Non_unique:
Key_name:
Seq_in_index:
Column_name:

Collation:
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Cardinality:
Sub_part:
Packed:
Null:
Index_type:

Comment:

dkkddkdkkddkodkddk ok ok ok okokokkok ok okk 5.

Table:

2
NULL
NULL

BTREE

TOW *hkkdkkdhdkdkdddkhhhhdkhdhhkhkhkhkkdkhkr

t

Non_unique: 1
Key_ name:
Seq_in_index: 1
Column_name: c
Collation: A
Cardinality: 2
NULL
NULL

Sub_part:
Packed:
Null:

Index_type: BTREE

Comment:

5 rows in set (0.00 sec)

FAEREFINES]: —AFEES], 5l EWFES], FibFIFT1004 FH ARSI,
BEERIDRAA BB FIRE XL

O Table: ESIFENEL.

O Non_unique: JEME—RIF S|, FILAFF|primary key£0, HALBMEHE—H,

O Key_name: FSIFIAHR, HATTLUERD X/ £FRFKDROP INDEX,

O Seq_in_index: FREIHFiZFIFIME, MRBHEAFRSdx_a bRtlbEEMT .

O Column_name: Z3[#Y75I

Q Collation: FILAM+ 2 F RNEMARS . TLLE'A'RENULL, B+HIFESIBLRA,
BNHEFRY. ZnR{MEA THeapfFf#51%, HH B THash&ES|, X B4 B RNULL
T. BEAHashiRBHashifiR A AR 5158, AR ERETHEF .

Q Cardinality: E¥XERIE, RARSIPHE—EEEIMKIHME. Cardinality/ &R
TR R TRERNE L, WRIEE/ND, BLAFEXERELEERXNESL

O Sub_part: BEZEFIRIESBERS], WMRFidx_bixAFES, XBERI00, KR
IR ZESIbFIRIRTI004F7F, IRFESIEAF, MiZFBANULL,
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QO Packed: XEFAHIELS. WREFBRES, NANULL,
QNull: 2LRSIMFIEHENULLE, ATLLERidx_biX B hYes, FHAFHAE LAILF

FFNULL{E,
O Index_type: FESIHIFEA!, InnoDBHEAES % R ##FB+ES], FILUXBE R RAVETR
BTREE,

J Comment: FF.

Cardinality[HiEH o8, UILBIMBEIMEKFAMETERXAERS. HEXANME
HAREMEFN, HEBRBSINEFRIEFRE, BAXERIAKRT., Eikx4
[ERAKMERA, RE—TKBME. LEERHERFEPCardinality 42, HARELA
BMNERFAIFIEF, EIMENIZL4, MRFEEHFESCardinality3f5 8, "TLAEH
ANALYZE TABLEfr4-, #n:

mysql> analyze table t\G;
hkkkkhkhkhkhkhkkhkhkhkhkhkhkkhkhkhkhkhkhkhkkx 1. YOW *Fhkhkhkkdkhkkhkhkhhhkkkhkkxhkkhrhhhk
Table: mytest.t
Op: analyze
Msg_type: status
Msg_text: OK

1 row in set (0.01 sec)

mysqgl> show index from t\G;
LR R R RS SRR R R R RERERERESRERSESS:SS] 1. row *kkhkhkhkhkhkhkhkhkkhkhkkkkkkkkkhhkhkkk
Table: t
Non_unique: 0
Key_name: PRIMARY
Seq_in_index: 1
Column_name: a
Collation: A
Cardinality: 4
Sub_part: NULL
Packed: NULL
Null:
Index_type: BTREE
Comment :

XBFRgCardinality W {EBM T. Ak, BN RELTRBENERS -8, BA
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ANALYZE TABLERLERHFE—LRM, RIALMEIARFHER. 5 TRELR
MySQL##E FE Xt T Cardinality 1+ 8¢ HIIRIE, 7EiEfT—BEHEJG, FRESEEITHEHAIER

mysgl> show index from Profile\G;
khkkhkkkhkhhbhk kb hbdrhbhbhbbhhddhd 1' row khkhkhkkhkdbhkhhhhk bbb hbhhdd

Table: Profile
Non_unique: 0
Key_name: UserName
Seq_in_index: 1
Column_name: username
Collation: A
Cardinality: NULL
Sub_part: NULL
Packed: NULL
Null:
Index_type: BTREE

Comment:

Cardinality ANULL, ZEXEEEH TS RERSIEL T, BREFAT, H#E
explainfi & A —HRIE, (ERELAHKNERSA—H., —MERAERS, B4h—1EH
SFAM, X BAFIRRRIERZ M —KANALYZE TABLERJ#/E, BHHREIE—A
iRt i, %R ARF T HLIKBLORMANALYZE TABLE®R/E, XAEfE(LIL 28 fnZks
A AR TIE,

5.6 B+RRSIKIER

5.6.1 frAaRMRERB+HRRSI

HARERANEREET HIANFIEHTZEFMES. X T AR EHEMB+HES],
BROLR R RFEHPRO—ETH, EHABHRIRSIABENL., X TFHIFE, BEFE.
RBFE, ENTRENERR/D, BMEEEE. m.

SELECT * FROM student WHERE sex='M'

TR, TREMTEERAM, 'F. ¥ EASQLIE A RIHIL R AT RRIZRS0%RHIE
(BAMBRIZBLELB1:1), XEHERMB+MESIRELEHELEN., HR, MRENSFEDN
REEERT, JVFERES, B, NkMERB+RESIREEAR, Blinikks
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FSE

FE, £ LE-NERATEHFLTFELIHIL,

B, HiiREmEEEFBRIENRFREMR D - TR, HXFREMBHHES]
RIAIFEALSERN., HRMRHBA T HAFREREEMER, HE2RHITEESRFRE
SHBERR, XFMySQLEIREMASERABHRS T, HITERE-HIF:

mysql> show index from member\G;

*hkkhkhkkAkhkdhxdhkhkrxhkhkhkhkhrkhkhkhkhkhkhkhk 1'

Table:
Non_unique:
Key_names
Seq_in_index:
Column_name:
Collation:
Cardinality:
Sub_part:
Packed:
Null:
Index_type:

Comment:

Ak hkdAd kA dAX A A A A XA AT AT AT dd %k 2.

Table:
Non_unique:
Key_name:
Seq_in_index:
Column_name:
Collation:
Cardinality:
Sub_part:
Packed:
Null:
Index_type:

Comment

KhhkhkkkkXAIXXX A XX d XA hhhhrdxh 3.

Table:
Non_unique:
Key_name:
Seq_in_index:
Column_name:
Collation:
Cardinality:
Sub_part:
Packed:

TOW *hkkkhkhkkkxxdxhkhkrhhkhkrhhkhhkdk

member
0
PRIMARY
1

id

A
4833601
NULL
NULL

BTREE

row AEXAXXIAIAX A A XA AT A kA XAk dd
member

0

usernick

1

usernick

A

4833601

NULL

NULL

BTREE

TOW *hhkddkkxkXAdxAxdhhkXdrdxxdddhd*k

member

1
idx_regdate
1
registdate
A

4833601
NULL

NULL
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Null:
Index_type: BTREE
Comment:

4 rows in set (0.00 sec)

ZFmember k#1500 5 17538 . usernick & A —/"ME—RIFES], XBHREBENERE
DavidiXA-H P, BESTHEIINT .

mysql> explain select * from member where usernick='David’'\G;

kkkkhkhkhkdkkhkhkhkhkhkhkhkhkdkhkhkhkkkhkkkk 1. YOW *hkkkkkhkhkhkhkhkhkdhkhkhhhhkhkkhhkhkhkhkk

id:
select_type:
table:

type:
possible_keys:
key:

key_len:

ref:

rows:

Extra:

1

SIMPLE
member
const
usernick
usernick
62

const

1 row in set (0.00 sec)

AILARBIER T usernickiX MRS, X BAFABRIATERBIEERES:, BRERFRLD
FTRVRN . (ERANRIT T HXFIED:

mysql> explain select * from member where usernick>'David’'\G;

LR R E RS LRSS R R REEEERES] 1.

id:
select_type:
table:

type:
possible_keys:
key:

key_len:

ref:

rows:

Extra:

bae) AR R R R R EEEREEEEREREEEEEEEESRSS]

1

SIMPLE
member
ALL
usernick
NULL
NULL
NULL
4833601

Using where

1 row in set (0.00 sec)
] LAE Flpossible_keysfk R R usernick, {HAELBRICILEF{EHE S key B/RRUANULL,
At 4? BAXAFATNaEERIRN, RRusemnickix M FEMEEE EFE®R, H
ARBNMBHAITE TERPBRI—85.

www.TopSage.com



186

.
ho
W

mysgl> select @a:=count(id) from member where usernick>'David’;

1 row in set (3.12 sec)

mysql> select @b:=count(id) from member;

1 row in set (2.20 sec)

mysqgl> select @a/@b;

O ——— +
| eas/éb |
o +
| 0.9414 |

R +

1 row in set (0.00 sec)

ALLE BRIV RN Fo4%M1T, FEASREERARS . BFEABIXES
|, EERITXHIEW? LK FDavidIT B, XMERILFAFE. Bk,
fﬂ%iﬂiﬂ']%%Jiﬁmembeﬁ%kﬁ’ﬂregistdate%‘ﬁEﬁ (HRFR PRENR) , ZFBR2 HHAE,
FB LA regdatefydEME—FK S|, HAVKRE T HMRIBDHIHAT X«

mysqgl> explain select * from member where registdate<'2006-04-23'\G;
Akkhkhkhkhkkhhkdkhhdkhddkhdhdhihhiihik 1_ row IEE R E R SRS E R RERREEEEREERES.]
id: 1
select_type: SIMPLE
table: member
type: range
possible_keys: idx_regdate
key: idx_regdate
key_len: 8
ref: NULL
rows: 788696
Extfa: Using where

1 row in set (0.00 sec)
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mysql> explain select * from member where registdate<'2006-04-24'\G;

kkkkkkkkkkkkkkkkkkddkxdkdkxdx ], row **dkkddkkddkrdhkrkdddrkkdhdrddd
id: 1
select_type: SIMPLE
table: member
type: ALL
possible_keys: idx_regdate
key: NULL
key_len: NULL
ref: NULL
rows: 4833601
Extra: Using where

1 row in set (0.00 sec)

A PEM S FVNTEA R EASQLEM. HARBIRE, RERMETIXK, 24
SQLEEAMHATH R ERA AR ., EHATHE ZFSQLEMHNE, SRRBETLUMER
idx_regdate®® 5|, HEAMMBARAERZRS|, MAEXMKLRETEH. MySQLEIEE
ALt 3 X B EXPLAINRrows F R I i i W RER BIRUAT, MRAKTE—NE, NB+
WaEFLRVAR, ETEINME, RERHLE OFEAERRBHRIIRIE) —K&E
20%, BNYEHAIBEE BRI RE P EIRN20%, BB AEERAES], MEHTLEN
Bx.

B2, FERNEEATHRAVERAMERRY, "TUAFERRLR MM B #1/8hT-2006-04-23
AT 4788 696, {HSKERGEIHIAIE .

mysql> select count(id) from member where registdate<'2006-04-23';

Fomm— e +
| count(id) |
[ R +
| 523046 |

Frmmm———————— +

1 row in set (0.34 seé)

KERARAFS23 04617, AT33%, XAREXN TR EMEEE—EHER, MRAR
13T L SR B 6E R 5 AN GE AL S B0 2R AR & igiEM B #/012006-04-24 A% 4RE,
BASEA:

mysgl> select id,userid,sex,registdate into outfile 'a' from member force

index(idx_regdate) where registdate<'2006-04-24";
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FIF

Query OK, 551664 rows affected (4.15 sec)

mysgl> select id,userid,sex,registdate into outfile 'b'

registdate<'2006-04-24";

Query OK, 551664 rows affected (18.70 sec)

B —ASQLIE M FA &I Hidx_regdateZE 5|, B HRIKHE 441580, MBI LE

from member where

BHaERAR, PITE-HSQLIEAHNEEI8.7H, EHBRIABIERESTLRER

HI, ARRERIZARGE B CRIFIRT .

5.6.2 JRFAFiE. BEYLIESTIER

EfRHEWhyEBEEWhat BEE, HRELEIFTHRFESIEAEN, BiEEsE, RERS

DERS HIBE . (BRI 4 REERDESBAR? EmEA T 2 ZaT, BALLRT RAAHE

S IR IEBELI .

JBFiE (Sequntial Read) R45I0FHbi Bt EAE (Block) ; FEYLIE (Random
Read) Z1§TiRIFIRAZESH, FEBBBAAWEZ, SrTFHIMEERITZ
— St RBEHLIRE AR R, 5172 Msysbenchll XA I FF i FiBEHLiR R R EXTEL, @
it %t ELRAIDFF j2 Write BackF1Write ThroughfI¥gEZE S, MR AYRE A 2 R4 15 0004£/Y

B L4 BHYRAID 10, JWASLHFR/NA2GB, HRA/N64KB,

sysbench fileio

Write Back

‘Write Through

I Pk 193.76

65.333

BisLi% 82.117

16.218

s
m Bl

FE5-17 ImFiESRYLIERXTE
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ALAES], FELEFERAID-EHIWrite BackBhgE, REAL UREHLIEME S 50T /N T I
FiERIMERE, BT ES-17REbE, KRB AT LA%niE Write Back#8%tF Write ThroughifJ
PRER T,

FERRES, MR REER M AR ER e P iR BB HE. X1
Wi RSB AR HIGUF 18, TEMIRREA VT RES BV, BRM R, PIERA R/
BABTRLLRITFY, BEARREXRERN, XR64MELT, R ETIRER,
BB B S IR R AR IR BB HGE

BENLIR, —BRERGRHEPDRSIN T AR RELB/IALERN, FEREMPRSINT
R FEEREFTHE. BEA—BkER, WBRSINTEMENKERAE, Bk
A RBEHLEI S R, #T— /3 A BISQLIE A)select id,userid sex registdate into outfile 'a’ from
member force index (idx_regdate) where registdate<'2006-04-24'; g £ — %) $1 B fUBEHLIE R,
ﬁm%lﬁﬁﬁﬁmﬁﬁ%%ﬂ%, HERENLIR R ST RTINS, BRRReHEA &%
BRNBPREHR, MARZEIdX _regdateix MHEBIES],

AT REIEBRAEEE, InnoDBFAESI %S| A THIERIEA (read aheadsi#prefetch),
PURBR R E S —RIOE RGN TUHIRRBIZ vhitb e, HFEMGEHTIRBBZATE L&
Wb, EEMIOHREBRRBERINT, EHGHUMERRIENIOPST, FikiATLL
KRR IREHIPERE.

InnoDBFFRE SI A/ TiE 75, FRABEVLINIREL (random read ahead) Figkik
(linear read ahead) Fi%ER., BENLFUIZR4T Y — X (64NELET) FIBANTIMAELEFX
H1, FHELRUSIRMIAR (EDTIRME MY R), NWInnoDBAEfE 5 & 4ix A X A il 4
WA TR X, SEFTURETEPTTRER, HAEEE. R 4K
w924/ TUEBBE IR 5 b 3517 T, MIInnoDBAEREE & T — A K A T,

{E%, InnoDBFERSI M TR MBI ARE LRI THIEEHE, &Y 5d—patch
He 2 FATRIREIhRE, X patchfR {8 .

--- mysqgl/mysqgl-5.1.35/storage/innobase/srv/srv0srv.c 2009-08-03
16:05:53.000000000 +0800 -

+++ mysql-5.1.35/storage/innobase/srv/srv0srv.c 2009-05-14 19:35:20.000000000 +0800
@@ -49,9 +49,6 @@

#include "rowOmysqgl.h”
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#include "ha_prototypes.h”

-/* Set innodb read ahead level */

-ulong srv_innodb_read ahead level = 3; /* 0: disable 1: random 2: sequential 3: Both */
/* This is set to TRUE if the MySQL user has set it in MySQL; currently

affects only FOREIGN KEY definition parsing */

ibool srv_lower_ case_table_names = FALSEj;

--- mysgl/mysgl-5.1.35/storage/innobase/buf/bufl0rea.c 2009-08-03
16:05:53.000000000 +0800

+++ mysqgl-5.1.35/storage/innobase/buf/buflrea.c 2009-05-14 19:35:12.000000000 +0800
@@ -23,7 +23,6 @@

extern ulint srv_read_ahead_rnd;

extern ulint srv_read_ahead_seq;

extern ulint Srv_buf_pool_reads;

-extern ulong srv_innodb_read_ahead_level;

/* The size in blocks of the area where the random read-ahead algorithm counts
the accessed pages when deciding whether to read-ahead */
e@ -177,9 +176,6 @@

ulint err;

ulint i;

- if (srv_innodb_read_ahead_level != 3 && srv_innodb_read_ahead level (= 1 )

- return(0);

if (srv_startup_is_before_trx rollback_phase) {
/* No read-ahead to avoid thread deadlocks */
return(0});
@@ -390,9 +386,6 @@
ulint err;

ulint i;

- if (srv_innodb_read_ahead_level != 3 && srv_innodb_read_ahead_level I= 2 )

- return(0);

if (srv_startup_is_before_trx rollback_phase) {
/* No read-ahead to avoid thread deadlocks */

return(0);

3 Eb B BETPC-CRIR M RE, K ELTPC-CRYSE R 2 A TRIR BRI MR RE L /2 FE T By
FEtRE T 10%, InnoDBHFfESI ¥ E H A TiXA R, MInnoDB Plugin 1.0.47 %%, B
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PLIG R B BRBEBGE T, MEEmNTIRBRERRE T, FHHEMA Tinnodb_read_ahead_
thresholdZ&#, EBHRTR—AKHAIL D TIHIBUF U FE, InnoDBFEMES I ¥4 S AT
B, BIFiE T — XA . £%innodb_read_ahead_thresholdfy BRIA{E 456, B —
AD AR SO TUAR S A 5 IRl H BTG R IRUFRY, MITER T — X RIBrE .

mysql> show variables like 'innodb_ read_ahead_threshold';

| variable_name | value |
S Fommm— o +
| innodb_read_ahead_threshold | 56 |
S W S Fommmo +

1 row in set (0.00 sec)

BREEN DA NERESES, BSEANEONE. X, HRIERSHIES
SEGABEERARR, ERENVABLETE2AR, BSEERAREEL, BREREESR
FEBES.OMER, Fit, EHBEILIZEEREE TR K., AERARSEANEBLT,
RACRH20% L EE R AT RERE A B AW T, BRINMIZETR R A B ST ERFE, 4
8, XA HRZInnoDBFEfESIEBRAVRGE, *THMEEE, BREFERE LS FIARE
SEARMAEL, HEREESERNE R, S8EE BamRx—Hmpfift.

5.6.3 HBEHRSIMLLER

HEC2RE T, HYRSINHTAuEdAERE, BERMIRSINHIHFIEE TEN
#7158 . Bk, InnoDBFFAE S [ 2 SRR M BIR S T AT R 4 B B BT RIEEE.
EBRINEE-ABF:

mysgl> create table t (a int not null, b varchar(20), primary key(a) ,key(b));
Query OK, 0 rows affected (0.19 sec)

mysgl> insert into t select 1, 'kangaroo';
Query OK, 1 row affected (0.02 sec)

Records: 1 Duplicates: 0 Warnings: 0
mysgl> insert into t select 2, 'dolphin’;

Query OK, 1 row affected (0.03 sec)
Records: 1 Duplicates: 0 Warnings: 0
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mysgl> insert into t select 3, 'dragon’;
Query OK, 1 row affected (0.03 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysgl> insert into t select 4, 'antelope’;
Query OK, 1 row affected (0.02 sec)

Records: 1 Duplicates: 0 Warnings: 0

IR HATSELECT * FROM t, fliit{RE ALUASBE I THER .

mysgl> select * from t order by a\G;
khkkdkkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhkhhkihr 1. YOwW %%k kg gk ok ok gk gk gk o o d d o o o o o o o
a: 1

b: kangaroo

EEE RS R L LR R EEEEEREREEE I ES] 2. YOW % %%k &k &k dkdk dkdkdk gk od koo & koo ok ok gk ok ok
as 2

b: dolphin

khkhkkhkhkhkkkhkhkhkkhkhkhkkkkkhkkkkkkk 3. row LA S E R R AR EEEEEE R RS R L X ]
a: 3

b: dragon

kxkhkhkhkhkkhkhkkkkhkhkhkhkhkhkhkhkhkdhkhkhkdkikik 4. YOW %% ddk gk ok kg gk gk gk gk gk gk gk dk ko o o o ok ok o
a: 4

b: antelope

4 rows in set (0.01 sec)

{HR SEPRITRIEE RAR .

mysgl> select * from t\G;

I EE XS EEEREE R SRR R R EEERESESR] 1. TYOW **kkkkhkkhkhkhhhkhhhdkdkhkhkhdkdhk
as 4

b: antelope

kkhkkkkhkhkkhkkhkkhhkhkhkhkhkhkkkkdkxk 2 TOW %k dkdk gk kg d oo g o d g ok gk ok ok ok ok ok ke
as 2

b: dolphin

khkkhkhkhkhkhkhkhkkkkhkhkhkhkhkhkkkhkhkhkhkkik 3. row Fhkkdkhkkhkdkhkhkdhkkdkkhkhkhkhkhkhkhkhdkhkhd
as 3

b: dragon

dhkdkdkkkdkhkhkhkhkhkhkhkhkhkhkhkhkkdkkdkhkhkhkk 4. YOw * % % &k &k %k d & d d d d d d d d d &k &k &k & koo ok ok
as 1

b: kangaroo

4 rows in set (0.00 sec)

Xt RNBTHETRER, FAMBERSIRES T EiaE, FHikiiRby LHHB)
oIt R R afE, X ATLURIRFIAANEE., HEAEBRT, —HBPERS]
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THREFRABAR L R LR BiR £, B THBIRS!, wRIARE
XASQLiEA), "IREIMTER:

mysqgl> explain select * from t\G;
kkkdkkhdkhkhkkkkdhrhhhwhkhdhkd ] row *Fhhhkdhkdkhhrdh ok hhdh kb kkkdhk
id: 1
select_type: SIMPLE
table: t
type: index
possible_keys: NULL
key: b
key_len: 63
ref: NULL
rows: 4
Extra: Using index

1 row in set (0.00 sec)

ALLEE, RASELEFENRSIED, mRBF/EXFaHiFRISER, RETx Kt
fTORDER BY#fE, xRS ERELR, BhxtaZlfHFERE. m.

mysql> explain select * from t order by a\G;
hdkkhkkhdkhdkhdhhhhd kb kddrddd ], row F*hhkdkkdddhdhdkhdhdhdbhddidkd
id: 1
select_type: SIMPLE
table: t
type: index
possible_keys: NULL
key: PRIMARY
key_len: 4
ref: NULL
rows: 4
Extra:

1 row in set (0.00 sec)

mysgl> select * from t order by a\G;

d de d o o de e o e o o o g ok o ok e o e e e e o o e e R 1. YOW *kkdkkdkhkkdkhkhrdhhhkhdrdhdhhdhhd
a: 1

b: kangaroo

HRRKA KKK KKK KA A A KRR RRR IR ARK 2 rOW FFA ARk AR ANk AR kAR IR A AR kAR Kk k
a: 2

b: dolphin

hkkkhkkkkkkdhhhhkhkhhhhkhdkkhdh J  row *hkkkkhkhkhkhhkhhkrkhr b hhon

a: 3
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b: dragon

khkkkkkhkkkhkhkkhkhkkkhkkkhkhkhkkhkhkkk 4. row *kkkkkkkkkkkkkkkkkhkkkkkkkkk
a: 4
b: antelope

4 rows in set (0.01 sec)

HEEFERTRABEER .

mysql> select * from t force index({PRIMARY)\G;

khkkhkkkhkkkhkhkkhkhkhkkhkhkkhkhkkkkhkkk 1. row *kkkkkkkkkkkkkkkkkkkkkkkkkk
as 1
b: kangaroo

EA R R R R AR R R R R R LR R EEEE R RS S 2. Yow **¥xkxkkkkkkkkkrkrkrkrkrkrkrrddhdd
a: 2
b: dolphin

EE R R RS ER R LR EEE R E R R RS RS SRS 3_ row **¥kkkkkkrdkkxdkkxdk bk hkxhkkxdkxd
a: 3
b: dragon

Ahkkhkrkhkdkrhkkhkrhkdkdhrhdrrrdhhhd 4. row **kk*kxkkkrkkxdkkxdkkxk kb bk xdkhkdk
a: 4
b: antelope

4 rows in set (0.00 sec)

564 BAHES

BARTIBRMER LNSAFIBERS]. AIERMEHHR, HERAMELHN—1F]
T TRS RERSINVEIRT EEZAINMER—F, .

mysql> alter table t add key idx_a_b(a,b):
Query OK, 4 rows affected (0.25 sec)

Records: 4 Duplicates: 0 Warnings: 0

H o BEEEFEARARSIE? EHHEXAZET, BRINERE-THRERESINIHNE
. WER Bk, BARSDBL—FB+HH, FTRNEFARSINBENEKELRRL, W
RATHET2, RITRIHERANEEFIARNBEAES], RERNTRERLRS B, b,
anES-18FrR, _

MES- 18RI AR R MR ERB+RHE N, HEMBIMZATTENEANMBEREH LT
R, SESRHFR, Bt R AT AZ AR LR ik BT A 58, Bt LR BT D
(1,1), (1,2), (2,1), (2,4), (3,1), (3,2). ¥u##k (a,b) MMUFIEST TH ML,
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/

(1.0 (1,2) 2.0 2,4 @3, D (3.2

2.4 h

EI5-18 £/ -g{AAB+t

BBk, ¥ TZMHSELECT * FROM TABLE WHERE a=xxx and b=xxx, B4K& "L
(ab) HIXABEAZRS|, ¥ TH4 #YaF|Z&WSELECT * FROM TABLE WHERE a=xxx{ 2
ALAERXA (ab) %3l {HE¥TbFIZE KSELECT * FROM TABLE WHERE b=xxx,
AR LAMEFX BB+ S, FILAFSIM T A ERbENL, 2, 1, 4, 1, 2, BRTEHF
7, Xt ToEiIREMAARE (ab) BIERSI,

BRARSINBE AR, TS RIEGETHY. fim, EREFIT RN
FEEWETHPHEEDR, FHEEREHF, BT =kEKicF, XIkHE Ak
ARGIATLABL S — R RE, RARSIASENTRELHFT.

create table buy log ( userid int unsigned not null, buy date date );

mysgl> insert into buy log values { 1,'2009-01-01');
Query OK, 1 row affected (0.02 sec)

mysqgl> insert into buy_log values ( 2,'2009-01-01');
Query OK, 1 row affected (0.05 sec)

mysgl> insert into buy log values ( 3,'2009-01-01');
Query OK, 1 row affecged (0.03 sec)

mysqgl> insert into buy_log values ( 1,'2009-02-01');
Query OK, 1 row affected (0.01 sec)

-

mysgl> insert into buy_log values ( 3,'2009-02-01");
Query OK, 1 row affected (0.01 sec)

mysgl> insert into buy log values ( 1,'2009-03-01'});
Query OK, 1 row affected (0.01 sec)

mysgl> insert into buy_log values ( 1,'2009-~04~01"');
Query OK, 1 row affected (0.01 sec)
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mysql> alter table buy_log add key ( userid );
Query OK, 7 rows affected (0.43 sec)

Records: 7 Duplicates: 0 Warnings: 0

mysqgl> alter table -buy_log add key ( userid,buy_date );
Query OK, 7 rows affected (0.50 sec)

Records: 7 Duplicates: 0 Warnings: 0

BATESL TRANRSRETEHE. WARSEEE Tuserid B, R A3 Fuseridift
iR, RILSAERR .
mysqgl> explain select * from buy_log where userid=2\G;
kkkkkkkkdhkhkhkkhkhkdkhhkdrhdhhhhdr ] TOW *kkdkdkkdkdkhdkhhkdhhkdhdrkhdkhddk
id: 1
select_type: SIMPLE
table: buy_log
type: ref
possible_keys: userid,userid_ 2
key: userid
key_len: 4
ref: const
rows: 1
Extra:

1 row in set (0.00 sec)

" LAE Elpossible_keysi X BEWANRSIFLAER, 4 BIREAHuserid# 5] fuserid,
buy_dateRIB &R 5|, HRMLMLERLREREZuserid, BAHZHTARSANEIE, Fik
—AHREFRNIEREZES ., EFUTHWER, RIMBREZER Huserid=189 8L 31k
Kidx, HoEHENRSIFBRERINXH:

mysql> explain select * from buy_log where userid=1 order by buy date desc limit 3\G;
dkhkkkhkhhhkhhhhhkhhkhkhkhkhkkhkhkdhkhkkd ], yOow **dhkdkkhkddhhkdhhddhkdhhkrrdrdhdh
id: 1
select_type: SIMPLE
table: buy_log
type: ref
possible_keys: userid,userid_2
key: userid_2
key_len: 4
ref: const
rows: 3

Extra: Using where; Using index
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1 row in set (0.00 sec)

B#, 3T LARAISQLIEAER A LLE Fuseridfluserid buy_date & 5], {BR XKML

250/ Tuserid, buy_datefJEk&F S userid_2, FEAEXANERAFESIFbuy_dateELHERF
HT. anRBNRGIE HuseridV ARSI, SBIMTER:

mysgl> explain select * from buy_log force index(userid) where userid=1 order by
buy date desc limit 3\G;
dhhkhkhkhkhkkkhkhkhkhkhkhkhkhkkkhhkhkkkhkhkdk 1- row khkkkhkhkhkhkhkhkhkkkhkhkhkhkhkkdhkhkihkikk
id: 1
select_type: SIMPLE
table: buy_log
type: ref
possible_keys: userid
key: userid
key_len: 4
ref: const
rows: 3
Extra: Using where; Using filesort

1 row in set (0.00 sec)

FEExraix B, HATTLAFH Using filesort, filesortZ#HEF, HRAFAREH T
BATTAT AR AT

mysql> show status like 'sort_rows';
o e +

| variable_name | value |

oo TR +
| Sort_rows | 7 |
RPN EupE—— +

°

1l row in set (0.00 sec)

mysqgl> select * from buy_log force index(userid) where userid=1 order by

buy_date desc limit 3;

+ b +
| userid | buy_date |
Fommmmmem S +
| 1 | 2009-04-01 |
| 1 | 2009-03-01 |
| 1 | 2009-02-01 |
Fommm e S +

3 rows in set (0.00 sec)
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mysgl> show status like 'sort_rows';
ks = +

| Variable_name | Value |

o ————————— S N +
| sort_rows | 10 |
fommmm——————————— S S - +

1 row in set (0.00 sec)

RILAEEI I T HEFRUERIE, (B2 4nR{E FHuserid, buy_datefIBkA % Sluserid_2, ®AE
BX—kHIEIMEET, 1.

mysql> show status like 'sort_rows';
P e tmmmm +

| variable_name | Value |

+- S -
| Sort_rows | 10 |
e ettt - -

1 row in set (0.00 sec)

mysgql> select * from buy_ log where userid=1 order by buy_date desc limit 3;
Fom e +

| userid | buy_date |

= -+ ' +

| 1| 2009-04-01 |

| 1 | 2009-03-01 |

| 1 | 2009-02-01 |

+ += -

3 rows in set (0.00 sec)

mysql> show status like 'sort_rows';
e Fmmm +

| variable_name | value |

+ - S +
| Sort_rows | 10 |
R SR  T— +

1 row in set (0.00 sec)

5.7 MHHZE

InnoDB7F {5 ¥ BB RV A R 5| (E ARV #FIZR (Hash Table) RU$iREEH. HR
BOIRARGETHERRHF, A MSRETHFE. BB/ F-, YaIRONF
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128G, WEARINFHRNE-THEFNIR? NEFEPEEEERR, BR2HLFATEE
BIAENAE., X, HFFiEgE, O (1) WEFIHAREARIFHHARZH.,

571 MWBER

"efRk (Hash Table) WFREFIR, MEZInREETR, FLURIMERBFEET
iR, SARBFH2MULLE/NY, ERIFHE-HERTNARER. RIXELHEM
A—-AzhERE, HPBITEBE-TRELHU={0, |, -, m—1}HR@EF, FRRE
BRAMI TR A MR R,

RA—A%4 (AE#HIAR) TO.m-1RFHERE, KPS MMIE (SFREEM)
X R UPR—/RET. BS- 193X HE, EEEmEAF— D RBTFAHITE.
WMRIZESTREFXBFHKRITTER, WTK=NULL,

U
(KfgreiR)

E5-19 HEIFu#E

HEFUBARFE-NRAZAREE. mREURLA, FEABHEILAR AERRE
T, BENSEPFER/NAUNRTHA AALRR, XEZAATRN, MRKREFHER
*ETFEAKHEMNTURRMR/D, HifisiRLTHRERS = RMERER.

Fik, efRHAT, ARFHNT, EZTRERLTh (k) &, JRENFIFSF E %,
M\RBFRHFEHEOCE, REOEREFIRUBS BPEHRTO..m-1EME, LA
5-20871 .

O HAHIMARE - RKHE,
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ki
DY
W

h(K,)

h(K,)

h(K;)=h(Ky)

E5-20 MeEE

%ﬁi@&*?&ﬁﬂﬁﬁ@é&TE%ﬁhﬁi@?ﬂ%lﬂ@, BRXHMA /MRS, nEs-20
BORBIBEA~ S 8 o] RERR S Bl R — M £, — B X Fpig DR 2 &k 4 TRERE (collision) ,
Bt b — R B R R R DL R, FRZABEHES: (chaining),

kT, LRFIEIE—EPRRE LR RE— RS, mES-215R. i
A—A1EE, thiE R B BTA BIIZRI TR RAI RS, MRAFEXENITTE, W)
Fr ANULL,

U (k#F) h(K))

A 4

h(K,)

¥

h(Ky)

h 4

h(Ks)

E5-21 @Rk R A

BEEZEBENRWHRRET, "6F RSB FHHETHI, RFNEREE#RS
REAERIR 45 BIEAREEES, WMAREMEER/NMEE T AL, —BRE, #ERErHE
BB AR, AEEEEREEI, REEIISRSIEBIRCI. $iEE P — R AR #H
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PRI .
FEREE S FRBREEGISEF, EdRERUmBRE, RKEREFKFFEm
TR —X, AR R RS
h(k) = k mod m

5.7.2 InnoDBEESIERHIBERZE

InnoDBA7 i 51 S VA F RS F /TR, HERIGIRABRRAN, BHRK
RRABRBEHE G R A TRPITHERHRRUL, ER b+ FIPage TEH —/-chaindiét,
EIFMERSA RBENT, Xt FBRE&BE], myyREHEK T2 b TR R
. Blan: Xai2Hinnodb_buffer_pool_sizeHyi% B K/hA10MB, N34 6404 16KBHITT,
Rt FE b b TTNFFRIME R/ R KB, FES A6 x 2=12804 18, HR 1280 E %K, &
ERLL1 28008 KA — A%, RIi1%AR1399, FTLAE BB & 0B I139MERMSER, B
XERERHEZMBPH, BHERFHFRE204MFT, EMEFENFY, Bl—
FEFE20+4 x 1399=56164F 3, HAPIEH FAI20/F3 Minnodb_additional_mem_pool_
size R FEATSr AT, 4% 1399=55964F M RGEHIEIEL. EHILEXInnoDBFFi 5 3TN
oy EHRIES, hRiZHRFER/RXEaNE, I8 NF—BNRLESE, EESH
wLARE S, 3 FRIEENI AT 128CBHIZ b N T, NS EAMEFRRIE - LFEEETRS
640MB IR AR 23 1] .

A InnoDBFFi 51 X F IR B A MTERME? ERMARAH T —RWER, BoK
BEA IR TR B R EVE?

KR e, InnoDBFFiESIBMREREAR —space 5, RIMNEEMMIZREES

REBPIFEANELI16KBRIT, BfE# Eoffset, InnoDBFfi% 5% MspaceZE 201, SKRF
hn_E3X/-spaceffloffset, HJx##FK=space << 20 + space + offset, #Rf5EidERELHTIE %
Al

5.7.3 HEMWKRHERSI

BERPEARIIRAZE, BRIHEAF/RNGTRELI. TRBZE, XNEHHEEE
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CEIBHEMAR, DBARGH AN KA TH. SEREXGFBHAT S8 innodb_
adaptive_hash_index 5, {8 a4 B 2001 # % hinnodb_buffer_pool_ size/256/ Ky
yAF, BN, * L4375 Hinnodb_buffer_pool_sizei B % 10MB, N &zhitInnoDBAEAES
BB /A 10M/256=40 960/MEH B FE MR AR

HEMEHRSIZRHABMHR - eHRT, BB ENAFRSI TR
975 $84E %K, ASELECT * FROM TABLE WHERE index_col = 'xxx', {E&3 FiiEzZ
RELLREA D T . @it Ar4SHOW ENGINE INNODB STATUSHLAE ZI X457 B EMEHE
SRR, 40:

mysgl> show engine innodb status\G;

23S S Z R SRR R RR R SRR REERERRSS] 1. TOW *kkkkkhkhdkkkhkhkkhdrhdhhdtdhkdhk

Status:

090922 11:52:51 INNODB MONITOR OUTPUT

Per second averages calculated from the last 15 seconds

......

Ibuf: size 2249, free list len 3346, seg size 5596,
374650 inserts, 51897 merged recs, 14300 merges

Hash table size 4980499, node heap has 1246 buffer(s)
1640.60 hash searches/s, 3709.46 non-hash searches/s

......

BAENUEIBENERESINERFERET, BREBENMNAHESIRIAR/N. ERFNR.
BREREENAARESIBENERL. FEEEBNE, ARSI REAREESENER,
fuselect * from table where index_col = 'xxx', Tid FHEAERER, MEEER, BRE
[EEM#AZ8, E, XEHI T non-hash searches/sH ., hash searches : non-hash
searches ®] LA A 2038 (i VG 75 B 5 | R I0CE.

T BEMSFHRSIZHInnoDBIRiESI ¥ 8 CiEHE, AMULXENERRERNS
WM. AEBAFTLLURL £ $innodb_adaptive_hash_indexkZE B3 BahtbietE, BRIk
AHFF R
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5.8 Ihg

X—EA, BONMBT—EFEANEREENE, mZoFHRE, PR, B+, H&F
BERFPEFHR . BATENEIBEMRIMAE, YIASEES & AIB+RER S I FeH RS E
A, FAREHLEI LIS T A _ ER R SRR EREL S .
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FREZBAP. SRERHPIR M, BXH—ARAR: —HEERAEEHF AR
BENHETR, BI—HETERREN AP RU—BHS IERME SO, it
A T8 (locking) HLHl, XHBBHHEERLER BT XHAGEHN—XBFFHE, InnoDBFF
&S8R ZMySQLEHE ERV M F 0451 %, EXxHEHEE—%, HLAHRIEFRLUTF
Oracle$f B/, RALEWH T MASXEHRINLE], 1 iE5xL & EInnoDBA 451 M HE

fEix—FEP, BIFEMANBnnoDBAME S EXM R P HERIPIE, R 2 HInnoDB
FESIESU BB EMEHIE, 2ZEABXMYISAM, Oracle, SQL Server il {4t
TR, EERNTHEBRXTARYM—A “MHiE”: AMIAAFEMESHMITH.
Khr b, REYEAEGKWMFAHER, TRYA SIS, hnoDBFEiE5 | EREEY
F&, BEA—BFEAN PR HRARL,

6.1 HAa=M

BUR SR R EIK BIT SO RGO — A LM b, BURLBUR F AR R 2 5
D5, InnoDBAFfASI A TEFTR S EXFMIE L8, KEATRE, FitInnoDBH k3|
Gt S TERR RS S M RS, TR EE R £ R R IRIR B 2 1R, B,
e iR FILRUSIZE, B, . BALRUSIZHMTE, 4 TRIEBt, 45
BN, SRR SR T £ SRR 2R T, RO TR
—Bctk,

B REEEMRAR, BATENEERGHARRBRL, ERE S OHIER,

© HEE. XEBRME “£EHR", mAE “TiEx".
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RATREE £ ORI RB Sk, ESQLIBRRE, FASQLIREMNTEE, EREBLNLE
BIBERGEATR—GRE, T TH, Rk EMEENEREEER NS R
B—ERAR, EXHTERERMEL IR, £ AhnoDBAMHSIE2H, RiEH
FAitMySQLAYMyISAMAINDB Clusterfff 51 %, 7E6£ FIMySQLZ &7, FEfE At
Microsoft SQL Server, Oracle$r#fE, {HEMNIM THLIARLERR.

X TMyISAMB | %3k 38, HORFM. HEEL THIREERE, BEHEBARN
PRBEZ KT, SHEARE K WER, MyISAMSI$ERWIHE —ZHiEL S
fE. % TFMicrosoft SQL Serversgiif, 7EMicrosoft SQL Server 200584 = B &5 T1 iy,
MR R BIEIMYISAMB 83k B8, I & PERER FTiRe. FI20058R 4, Microsoft SQL ServerFf
TR RN %, ERRHE FFELHARY, BRILKIS A 5inoDBE
I IA S RRAAE. REKIEMicrosoft SQL Server T, & —FHH R,
Y%, FEBEA, BRESENASR. EXHERT, THAHRIERY, xR
HYHERE X BB T AR, |

InnoDB7fif 51 BRI LB AMOracledb ¥ 2400, RM—BlmIEBIER. TRYXH,
ITRBUEBAIRRITEL, FTLARI B33 & M — B

6.2 InnoDBTFEf# 5| ayHi

6.2.1 $HHIAER

InnoDBFF ik 588 SKBL T 40 F WM HRAERIAT R 9 -

QO ZESL (S Lock), AFFFE—ITEIE.

O Hefb B (X Lock), RFHESMEREEEF —1THIE.

LY -NFEEELRB TR, B2 BIWESTLSLANRESTrRIE8, B
HRBOIEE G R BT, BAORIFFRAYRE. HMREFFERETHH
B, WESMEFESBERITT EWEEY —XMERBIFRAYARES, R6-1FIHT
HEBMHA DA RAME,
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:®6-1 HrtbiMAFEHORENE

X S
A R
3 R FE

InnoDBAERES | B3 F S RLBE BT, MBI Ao FEEAT R L VBRI L BB A 2E.
T HERRBLE E3E 5 NBHRME, TnnoDBAERES| S H —MASMUBII R, RATRZ
HEAY, BRRREIOY, KB EBHEERATE—A RS BR T — T
SRABIHIRT , TnnoDBRE ¥ 3| G FHFTRE 191

QEMEEY (IS Lock), FEMERB—Fb 3 LTAHEH,

QBAHBS (IX Lock), EH&MELB—/Feh K ILTHHEALEL,

4 TnnoDBAERES | S H R FTR IS, FLLE MBI LR A M ER 2 FHELIMY
TR,

W LLE S SHOW ENGINE INNODB STATUS#r4 k& & M pis R EIME L

mysqgl> show engine innodb status\G;

Trx id counter 48B89BF ‘

Purge done for trx's n:o < 48B89BA undo n:o < 0

History list length 0

LIST OF TRANSACTIONS FOR EACH SESSION:

--~TRANSACTION 0, not started, process no 13757, OS thread id 1255176512

MySQL thread id 42, query id 80424887 localhost root

show engine innodb status

--~TRANSACTION 48B89BE, ACTIVE 193 sec, process no 13757, 0SS thread id
1254910272 starting index read

mysqgl tables in use 1, locked 1

LOCK WAIT 2 lock struct(s), heap size 368, 1 row lock(s)

MySQL thread id 41, query id 80424886 localhost root Sending data

select * from t where a < 4 lock in share mode

------- TRX HAS BEEN WAITING 2 SEC FOR THIS LOCK TO BE GRANTED:

RECORD LOCKS space id 30 page no 3 n bits 72 index 'PRIMARY’' of table 'test’'.’'t'
trx id 48B89BE lock mode S waiting

TABLE LOCK table 'test'.’'t' trx id 48B89BE lock mode IS
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RECORD LOCKS space id 30 page no 3 n bits 72 index 'PRIMARY' of table 'test'.'t’
trx id 48B89BE lock mode S waiting

---TRANSACTION 48B89BD, ACTIVE 205 sec, process no 13757, OS thread id
1257838912

2 lock struct(s), heap size 368, 1 row lock(s)

MySQL thread id 40, query id 80424881 localhost root

TABLE LOCK table 'test’'.'t' trx id 48B89BD lock mode IX

RECORD LOCKS space id 30 page no 3 n bits 72 index 'PRIMARY' of table 'test'.’'t’
trx id 48B89BD lock_mode X locks rec but not gap

END OF INNODB MONITOR OUTPUT

1 row in set (0.01 sec)

WTLAEZB|SQLiEA)select * from t where a < 4 lock in share modefF % 4%, RECORD
LOCKS space id 30 page no 3 n bits 72 index 'PRIMARY' of table 'test'.'t' trx id 48B89BD
lock_mode X locks rec but not gapZ R EERIEIR, locks rec but not gapfRF\EFIER—ITE
5, AR—IEH, »

ZEInnoDB PluginZ g, FA1REEEZSHOW FﬁLL PROCESSLIST, SHOW ENGINE
INNODB STATUS%ar 4R ZER LAIHIBIREIR K, REHHETLAFSHHAER, #
R A<#JInnoDB Plugind, ZEINFORMATION_SCHEMAZE#) T 0 TINNODB_TRX,
INNODB_LOCKS, INNODB_LOCK_WAITS, X =5k, "TLLE R 8K YEIH
HEHFOTTREFERNPRE, @ KFRIMRIPX=0kF, H£FERINNODB_TRX,
INNODB_TRX f8/4~F B 41 A% «

Q trx_id: InnoDBFFf& 5| %A ERME—RHFID,

O trx_state: HETHEFAVRE,

O trx_started : 55 HIFF4ARTH .

Q trx_requested_lock_id: ZFfFFHESHIPID, ntrx_state YR [ AHLOCK WAIT, B4
ZERRLAMMMES FR/RZATHES G AYREMID, Firx_state N ELOCK WAIT,
WIiZ{EAHNULL,

O trx_wait_started: FHEFEFFFIARRIRF

Qtrx_weight: FFHIME, KRBT —NESERMBERNTH. EnnoDBEFi]5%
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i, HRAEFEUFEERE, InnoDBFFE5| SELERILER/NI#FTEIE.
Q trx_mysql_thread_id; MySQLHHIZEFEID, SHOW PROCESSLIST @ RmAVEESE .
Qtrx_query: FHBITHISQLIER ., EXBREMAPRI, ZEAMNSB/RAHNULL
(FEERAZBug).,
— A BARIBFTF

mysql> select * from information_schema.INNODB_TRX\G;
khkkhhhhhhhdhhdhhdhdhhhddhddhdd ] pow koo ododeodrd ook o de ok de e o ook o e e o
trx_id: 7311F4
trx_state: LOCK WAIT
trx_started: 2010-01-04 10:49:33
trx_requested_lock_id: 7311F4:96:3:2
trx_wait_started: 2010-01-04 10:49:33
trx_weight: 2
trx_mysql_thread_id: 471719
trx_guery: select * from parent lock in share mode
khkhkkhkhkhkhkhkhkhkhkhhkdhhhbhbdhhd 2' YOW *kkdkkdkdkkddhhdhdhdhbdhdhdhdhdd
trx_id: 730FEE
trx_state: RUNNING
trx_started: 2010-01-04 10:18:37
trx_requested_lock_id: NULL
trx _wait_started: NULL
trx_weight: 2
trx_mysgl_thread_id: 471718
trx_gquery: NULL
2 rows in set (0.00 sec)

"LAEE|, FHT30FEEYRIIEREBIT, MHFHT31IFAEFTAET “LOCK WAIT” R,
= fTHISQLiE A &select * from parent lock in share mode, XM RER R T UATETHY
InnoDBRYF S, HAREHIMTBIRI— L0, MRAFEEFY, NFEINNODB_LOCKSZE,
ZRBM T FRAK:

QO lock_id: #{AYID,

QO lock_trx_id: HFHEID,

O lock_mode . HffgHEst:,

Q lock_type: IR, RYTRTH.

Q lock_table: EPHIE.

www.TopSage.com



4

209

O lock_index: #ifIZE3I,
O lock_space: InnoDBF 5| ¥R = RIMIDS,

Q lock_page: #ESIERITIRIEE . FLEES, NWiXEANULL,
Qlock_rec: #HERTRISE . HERD, NIXEANULL,

Q lock_data: #9IERITRIEEIE. S-&RYM, HEHNULL,
#E FEBF, 114888 FINNODB_LOCKS%

mysql> select * from information_schema.INNODB_LOCKS\G;

khkkkhkkkhkkhkhkkhkhkhhrkhxdhrdhdhx 1.
lock_id:
lock_trx id:
lock_mode:
lock_type:
lock_table:
lock_index:
lock_space:
lock_page:
lock_rec:
lock_data:
dhkhkkhkhkkhkhkkhkhkdkhhkhhkhhhkhhkhkkk 2.
lock_id:
lock_trx_id:
lock_mode:
lock_type:

. lock_table:
lock_index:

lock_spaces:

7311F4:96:3:2
7311F4

S

RECORD

'mytest'.'parent’

'PRIMARY'
96

3

2

1

730FEE:96:3:2
730FEE

X

RECORD

'mytest’. 'parent’

'PRIMARY’
96

lock_page: 3

lock_rec:
lock_data:

2
1

YOW Fhhkkkkdkhkhkkhkkhkhhrhhhkhhrhdkhkk

TOW F % % ek gk gk ok ok o e e ok ok ok de e e ke ke

2 rows in set (0.00 sec)

TR M ATHNME 8 T, IDX730FEERy% 45 1 Feparent i T —A-XAOFFH, 1D
HT31IFARY R S5 0 Rparent 1 T—MSHIFT B, lock_data#bl, HiFHRIMTIR, Kk
SHSH, T TURBINNODB_TRXH b 4— %% fitre_stateft “RUNNING”, 3
—4 & “LOCK WAIT” T,

BOBEERNE, REIock daais MEFAER “THE" W, BARITEH—
MERERS, lock_data TR SR B —FFHERIE, B FRAMGE, WRLHH
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BHYET, SRR, BTYEATE A InnoDBAMES I BEMBNAR, TS
M, LA FINNODB_LOCKS®EE, HEXE/RANULL, BllnnoDBHiE51%¥ N &
M HITH—RERK.

R T EBRE LYRVEILE, BATTLRAM B mSI REHFEILT. SFFE/D
B, BN, BB LAEITHIE T . HRAFEFSEIET L, YnEFRrbMERE
B, XABHMEAZSHIE, {E2&EINNODB_LOCK_WAITS, w] AR ELU i R Bt 246
HI% %, INNODB_LOCK_WAITS l144 5 B4R 1% «

Dm@%h&ﬁLM:$%%ﬁﬁm$%mo.

Q requesting_lock_id: FRIFHIBIMID,

Q blocking_trx_id: PRERIEFID,

Q blocking_trx_id: PEZEAIBAIID,

#E LRSI, sTMTER:

mysql> select * from information_schema.INNODB_LOCK_WAITS\G;

2222222222222t R T T 2
requesting_trx id: 7311F4
requested_lock_id: 7311F4:96:3:2
blocking trx_id: 730FEE
blocking lock_id: 730FEE:96:3:2

1 row in set (0.00 sec)

ﬁ&ﬁﬂﬂ&%%ﬁﬂﬂ%ﬁ%%i%m%T%~¢$%o%%ﬁiﬂ%mTi%ﬂ
BIID, AREERPEINNODB_TRX, INNODB_LOCKS, INNODB_LOCK_WAITSiX =
RREMMHERFEMER, BRITTLATOTREER:

mysgl> SELECT r.trx_id waiting_trx_id, r.trx_mysql_thread_id waiting thread,
r.trx_query waiting_query, b.trx_id blocking_trx_id, b.trx mysql_thread_id

blocking_ thread, b.trx_query blocking_query FROM information schema.innodb

lock_waits w INNER JOIN information_schema.innodb_trx b ON b.trx_id

w.blocking_trx_id INNER JOIN information_schema.innodb_trx r ON r.trx_id
w.requesting_trx_id\G;
Kdkkkkhkkhkkhhkkhhkdhkhhdhhhhdkhkdk ] prOW ok dd ok ok ok bk dok ok ok ok dok ok okodkodokodkokodkodokk
waiting_trx id: 73122F

waiting_thread: 471719

waiting_gquery: NULL
blocking_trx_id: 7311FC
blocking_thread: 471718
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blocking_gquery: NULL

1 row in set (0.00 sec)

6.2.2 —EMRIIFHIRIEIRIE

—Z Mo IES e 47i% (consistent nonlocking read) R3§InnoDBFEfiE S | 4l T 47 £ R A
2] (multi versioning) F9J5ZCH IR 24 ATHAT I I B3 B AT HO BB . AR IRERIOATIE
FEFTDELETE, UPDATE#fE, XBHZBBIEASFE TS FHT LYIER, HR,
TnnoDBAFf% 318 & HIRIATHI— AR B SR, W 6- 15715«

!

Snapshot Date > Snaphost Date 2

y

X Locked

E6-1 InnoDBF#fif 5| 8 IEH e — Btk

F 6-1E VLR T InnoDBAF i 51— B rode iz ik, ZHLIBRE AAESEIE, B
ANFRREFFHRNT EXBEER. REZEEEZTZRFMEE, ZSALad
UndoBt kL8, MUndofiRAERS i EIREIE, HUbt BEIE A &2 EEHIMNITH.
Besh, BBk EEEEATE LY, RARAELEXN G EEEETEY%.

ATLAERE], EBUERMIPLEIRKIES THOIRIRMAIIE R E, EinnoDBAE 55 2B N IR
BT, ZRRIGERG X, BERASEHNEFR NS, BERETRESRERD
T, EBRIGAARE, FFEENFSFRERN TIRMATE Sk, R, BEDSE
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i
(@
L

EA—F iR, A& THRBEIENE CBAHER.

WAt E6- 131 15mE , tRBEE R LE R LA TR 2 AT ey LA, FTREAE £/ A,
BE6- 1R, —MTARAEAIE—MREBEE, BOKIFHERADTERAE AR, Bk
HRAH R, K2 HERAIEZIE (Multi Version Concurrency Control, MVCC),

fERead CommittedfiRepeatable Read (InnoDBFEfig 5| EMBIAESBELY) T,
InnoDB7F %51 (8 MRS M —Bhki%. AT, X FiRBEIBME LHAMFE ., fERead
- Committed FFRER AT, FREHE, SRR ERBYETHRT —HHk
%48, 7ERepeatableZ 55 PR E & 5 T FiRepeatable Read H S RBEHZ AT, X&?mﬁﬁ%&ﬁ,
M SRR MBS TR NTEERES . RITEBENGIT, £/ MySQLEERS
BARPITINTES:

# Session A
mysql> begin;
Query OK, 0 rows affected (0.00 sec)

mysql> select * from parent where id = 1;

P S
| ia |
et
1]
ot

1 row in set (0.00 sec)

ZEADRES EBegin (FFHR), BERTid=1R%E, HEREFERES ., XEHEMNEF
FRB—AEEB, ZEFUELIFRAEIL, REXEIEBBINTHE:

mysql> begin;
Query OK, 0 rows affected (0.00 sec)

mysql> update parent set id=3 where id=1;
Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: 0

SHEBHKid=111TE S Aid=3, HRFFEEBRARR, IHId=1NTFEEMT 4
X#, XHMRABEIIEARRRId=11%E, HIEInnoDBFESI &Y, 7ERead
CommittedfIRepeatable Read I EFRHEEHI T, SEMIEB M-8k, RMNOERS
WA, 8 LIRRIERHIFES, thiTselect * from parent where id = 1898 1E, XEAERE
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FRead Committedif /& RepeatablefJH SR 5|, B RABIENIZEILE

mysql> select * from parent where id = 1;

tmmmmt
| id |
FRR—
[ 1]
RR—

1 row in set (0.00 sec)

BEh L aTid=1 BB MBS T Ik, BAFT-TRAEEE. &8, RINEKEBH
R ERHIES . .

# Session B
mysqgl> commit;
Query OK, 0 rows affected (0.01 sec)

KEBRRFF G, XM EXEARFE Tselect * from parent where id = 1#JSQLIE4),
fERead CommittedflIRepeatable HFSRER N THAAMERHKA—HT . ¥ FRead
Committed I SMBER S, BERBBITHREFRA, MRTEBET, MIRBIZTHR
FHIEHFH—ARE (fresh snapshot), 7 Bk filFr, FAXIEBELRRZTHES, FlL
Read Committed 55 FRE LA TR BRI M TER -

mysgl> select @@tx_isolation;

| eétx_isolation |

+ -t

| READ-COMMITTED |

+ —— -t

1 row in set (0.00 sec)

mysgl> select * from parent where id = 1;
Empty set (0.00 sec) )

%tFRepeatablefIFH SRR F, SR&IRMIFSLIFEMHITEIE. FEik3 FRepeatable
Read HFREA R, HERWNT .

mysqgl> select @8tx_isolation;

| eetx_isolation |
T S B

| REPEATABLE-READ |
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+- e +

1 row in set (0.00 sec)

mysgql> select * from parent where id = 1;

et
| ia |
Fommmt
[ 1]
ot

1 row in set (0.00 sec)

R AR R F R I R ORI B]. Xt T Read Committed U FRBE R B S,
MBEERBAERE, HEERTHFFACIDFRIR R, BIREHE.

Time Session A Session B
| begin;
select * from parent where id = 1;
begin;
update parent set id=3 where id = 1;
select * from parent where id = 1;

|

I

|

l

| commit;
| select * from parent where id = 1;

v

commit;

6.2.3 SELECT ... FOR UPDATE & SELECT ... LOCK IN SHARE MODE

6.2. 2/ PR, EBUAEILT, InnoDBFEE 5| 8 FISELECTH 1B F —BctkdEBiE 1%
BREFLEHRT, RNFEMZBRMERITING, InnoDBFE 451 %3+ FSELECTIE )X
R FNEHRIE -

Q SELECT ... FOR UPDATE HZEAITIZFRM—ANX8]. HMFFEEXET EmMm

(T SRS PR
0 SELECT ... LOCK IN SHARE MODE i BU4Tie R in—/S8l. HbZES "TLLA
R RANSH], BRI FIXH, MRz,

T —EdEgE iR, EMERIAYIT 4 FASELECT ... FOR UPDATE, LA
fFi£E Y. B4+, SELECT ... FOR UPDATE, SELECT ... LOCK IN SHARE MODE SR 7E
—AEFH, BFEFRET, PHBBRT. BAEER L RBEHSELECTH & B,
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& & EBEGIN, START TRANSACTIONH;#SET AUTOCOMMIT=0,

6.2.4 RIECHH

AWK EREETZIEE LA —MEY, hWEREDBARH R A RAEENEEL R,
ZInnoDBH S I EHINF LT, HENEH HERENREE - EEKITESF (auto-
increment counter) , XX &4 H WK IS NWRBTHARIER, MR BSBEDHL,
PATIN T IR A B TR RUIA

SELECT MAX(auto_inc_col) FROM t FOR UPDATE;

WABRESEEX N BRI HFEMBR T %K. XA KRG XFRMAUTO-
INC Locking, XFHE{H SRR — Mk IRBWLE, A TIREBANERE, SMAEE
—ANEFEREARR, MRETH B EKERARSQLIER B AN,

BAUTO-INC Locking A —ER B EIR& T HABANAE, BXETRFEL
FE., B, ¥ THEEBKRENTIFIFRBALRRE, FUASMEFIT—MEARTE
(BRTHEHFEFHIZEH) . Hik, HFINSERT .. SELECTHIREERIIEA, SHME
AHEERE, BAS I FFHREASHEEE.

MMySQL 5.1 22k A FF 44, InnoDBFfE5I M T —MBERH FRER BHK LR
FLH, XFHLEIRKRE T BERIEEARMERE. HHMMySQL 5.1.22k 444, InnoDB
FriE S| 8488t T — /2% innodb_autoinc_lock_mode, BRINEA], %Eﬁiéiiﬂ‘i’e%fﬂ'ﬂﬁi%{c
KHF N2, BANTFEX B HE-KAEARITSE:

Q INSERT-like; INSERT-like$§ 574 HI3EAiE4), ZNINSERT, REPLACE, INSERT--

SELECT, REPLACE---SELECT, LOAD DATA%,

Q Simple inserts: Simple inserts#gRE/EFH A RIMAE AT HIE ., XEEFEDEHE
INSERT, REPLACE%, EENEM AL Simple inserts 4 &INSERT ...ON
DUPLICATE KEY UPDATE;x %SQLi&E4],

Q Bulk inserts; Bulk inserts{g7ZE{ A BT A REFE S B A T8 HIIE4A), ZMINSERT:-
SELECT, REPLACE--SELECT, LOAD DATA,

O Mixed-mode inserts; Mixed-mode insertsigfEA HH —HoEEZEHKN, F—
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¥4y RHER, 4n: INSERT INTO tl (c1,c2) VALUES (1,a"), (NULL,b"), (5,¢"),
(NULL,'d"), #7TLA4#5INSERT ...ON DUPLICATE KEY UPDATE;% 3SQLiE4],
$2¥innodb_autoinc_lock_modefg = AT 5% 1 X
1 innodb_autoinc_lock_mode=0 iX&5.1. 224257 H WKL E AR, B &8
FJAUTO-INC Locking 53X, BAA THM EERLIGK, BFLAOK A ETA BLi%
RRHIEET
J innodb_autoinc_lock_mode=1 XZI%ZZHMIBIAE, T “Simple inserts”, i%{H
SAERE (mutex) ZHXNFFRITHEERH#T BMARIE, XF “Bulk inserts”,
A FE SR BIRVAUTO-INC Locking 53, XHEM, MRAEEERREIE, X
FHHENHBRERESH., MALEXFHAFRT, Statement-Based FRHY
ReplicationZ 2 REREFHLTIE, FEETHE, MRLLHAAUTO-INC Locinghy
FRTEEBROE, MXHFEEFH#IT “Simple inserts” HIBRIEN, TREFM
AUTO-INC Locking R H . '
Q innodb_autoinc_lock_mode=2 7EXA#X T, ®FHA “INSERT-like” [HK(E
et @dERE, MARAUTO-INC Lockingfi h3., B, XE2B&EMERE
R, R, XEHR—ENRE, BAHRBEANEE, FLGKREARN, B
BRWETRRARESN., ki, REERR, # T Statement-Base Replication&
HELAE, FHik, GRXAEN, EREHEE R ZE FARow-Base Replication, X#
A BEfRIE B AR H & M e FiReplication B HI I3
St B K BIMEEETHRE, InnoDBF {45 EH AL AMYISAMA R, MyISAM
RRYH, BUKANAEZEFRLBEARNRB, FHi7EMaster lnnoDBFf%51%, SlaveA
MyISAMZF fif 51 #EfReplication B2 # T R4 50175 FEX T L

%4, InnoDBFFESI%¥T, HEKENFILARLES], HARESINWE 1%, mE
RHE AN EHRE; TMyISAMAFGES MG H XA RE, -

mysql> create table t (a int auto_increment, b int , key (b,a))engine=InnoDB;
ERROR 1075 (42000): Incorrect table definition; there can be only one auto

column and it must be defined as a key

www.TopSage.com



% 217

mysgl> create table t (a 'int auto_increment, b int , key (b,a))engine=MyISAM;
Query OK, 0 rows affected (0.01 sec)

6.2.5 HSpgfns

BE AT, MEIERATSIRTEENYREE. ElnnoDBEES %,
xS F—ASMEF, REH BAMIXAFIINFES], InnoDBFF 4515 B B3 m—A %51,
B A X AW LB e R Y——iX teOracleffif84F, Oracle A& HFEMES], AP 4MAD
FLEM, XWREIFBMSIFEUAI=ENFE,

MFIMBEMBAREES, EABEEWIRPRILT, BISELECTRR, {HE3F
FREMSELECTIRME, TR M —BHIEGUERI R, B hxh &% A RIEF S
1, BiX R FRYZSELECT ... LOCK IN SHARE MODE}R., ¥R EM—AS
Yl XM RF EOLXBEMXY, BaFREWRESWEE, WTEHGTFHR:

Time Session A Session B
| begin;
delete from parent where id=3; begin;

!

| _ insert into child select 2,3
| #E ZFIRSME, RATIR RN PR E
v

(waiting)

B6-2 Sk Gl

LHEBBF A, BAAESERACOMMITHEROLLBACK, XitSession BRJ#{EL
W%, EAid=30Fk L&ESession AFEEMT —AXH, MEXMHBRMNT[FEHXEKF
d=3R947 fn—/-S¥i, XRtinsertByiRIELSPAE, BB MR FKE, #HOE B
IS EIR, XBfSession B&IRFRFHId=30LFK, TWIAHTHEARIE, HEME
Session AMMEZ R T, MRXEHFHEHII=3PIETE, BBEEXTERSTES S
Ul. RFATEIHINNODB_LOCKSE, KFEANTER:

mysql> select * from information_schema.INNODB_LOCKS\G;

hhkkkkhkdkhkhkhhkdkhhkhkhhkdkhhkhdkhhkdhdhdk ], pFow *kddkddddddddkhkddkhdkddkhdkddkhkk
lock_id: 7573B8:96:3:4
lock_trx_id: 7573B8
lock_mode: S
lock_type: RECORD
lock_table: 'mytest’.’'parent’
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lock_index:
lock_space:
lock_page:
lock_rec:

lock_data:

'PRIMARY '
96
3
4
3

hhkkkhkdhhdhhhhhdhhhhhdhddhdd 27 oy whhkkkkrhrddhbh bbbk drhbhhhbkds

lock_id:
lock_trx_id:
lock _mode:
lock_type:
lock_table:
lock_index:
lock_space:
lock_page:
lock_rec:
lock_data:

7573B3:96:3:4
7573B3

X

RECORD
'mytest’'.'parent'
'"PRIMARY'

96

3

4

3

2 rows in set (0.00 sec)

6.3 BIREE

InnoDBFEfif 5| A/ 3R TR &KX, o5&
Q Record Lock: BEAMTIEF LAV,

(O Gap Lock:

BB, BE— e, EAE&ILREH.

O Next-Key Lock: Gap Lock + Record Lock, #iE—/~76H, H BB EicFE S,
Record Lock & & EMAERSIIEF., R InnoDBIEiES| ¥R LI EEH IR BE
—A%5|, XA InnoDBFEfig 5| % & AR A = @k 1781 .
Next-Key Lock& 454 T Gap LockfiRecord Lock—Fp8{E Bk, 7ENext-Key Lock®

T, InnoDBX FTRIEIGE LR AXFMERE. X TARSQLEREM, "HEkEH]

EH) (Share) Next-Key LockFnfEffy (exlusive) Next-Key Lockol
Al LA i — /il F i~ Next-Key Lock i 8 B, BIL—ik#FEt, HAMENL, 2, 3,
4, 7, 8HI6SIDE.

mysgl> create table t (a int , primary key(a))ENGINE=InnoDB;

Query OK, 0 rows affected (0.00 sec)

mysgl> begin;
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Query OK, 0 rows affected (0.00 sec)

mysql> insert into t select

Query OK, 1 row affected (0.00 sec)

Records: 1 Duplicates: 0

mysgl> insert into t select

Query OK, 1 row affected (0.00 sec)

Records: 1 Duplicates: 0

mysql> insert into t select

Query OK, 1 row affected (0.00 sec)

Records: 1 Duplicates: 0

1;

2;

3;

mysqgl> insert into t select 4;

Query OK, 1 row affected (0.00 sec)

Records: 1 Duplicates: 0

mysql> insert into t select

Query OK, 1 row affected (0.00 sec)

Records: 1 Duplicates: 0

mysgl> insert into t select

Query OK, 1 row affected (0.01 sec)

Records: 1 Duplicates: 0

mysql> commit;

7;

8;

Warnings: 0

Warnings: 0

Warnings: 0

Warnings: 0

Warnings: 0

Warnings: 0

Query OK, 0 rows affected (0.00 sec)

mysql> select * from t;

***************************'

a: 1
AR EEEEE R EEEEZEREEREERR R R X ]
a: 2
kkkkkkkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhidt
a: 3
khkdkkhkhkhkkhkhkhkkkhkhkhkhkhkhhkhkhkhkhkhhh
as 4
LA E R LR EEEEEE SRR SR REERRER ]
a: 7
A EEEE S SR EEETEZEEEE SRR R RN E]
a: 8

6 rows in set (0.00 sec)

1.

2.

3.

row

row

row

row

row

row

khkkhkkhkhkkhkhkhhkhkkhkhkkhkhkhkhhkhhhkt

hkhkhkhkhkhkhdkhkhkhhkhkhhkhkhkhkhkkehhhhkkk

hkhkhkhkhkdkhhkhkhkhkhkhkhkhhkhkhhhhdtrhhhk

khkdkhkhkhkhkhkhkdkhkhkdhkhkhhkhkhkhhhrhdhh

khkkkhkhkkhkhkkdkhkhkhhhkhkhhkdthkdkdtdhh

khkhkdkhkhkkhkhkhkhkhkhkhkhkhkhhhkhkhkdhhkdtt
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BEEFBRINESIE, SBEATE—FL P fTselect * from t where a < 6 lock in share
mOde! %EBFF y EA/J\$6_§%%$6B"T‘LE§%’ ﬁuTFﬁﬁ‘:

Time Session A Session B

| begin;

| select * from t where a < 6

| lock in share mode; ‘ begin;

] insert into t select 5(E#%6);
| (blocking)
v

EXFER T, FREANICRRSERS, MEWHE . FAENext-Key LockHIE T,
PEMRE (-, 6) IMHEXAMFERKE. BEBAIXMRERTLUR, BHHAixd
RAEYENEERN, HXFEMENESIER, REERAFGap Lock, REM—4
Record LockB1®], [HMInnoDBAEESIESH Ok~ H/MWEZER, R, ¥TLE@
AFt, BEATANTRIE.

Time Session A Session B
| begin;
select * from t where a = 7
lock in share mode; begin;

insert into t select 5(H¥6);

|
l
|
] ' (success)
v

XEHEACRSROAR AT T . FEERBRNR, LEFERRIRNFFE2Z%EInnoDB
BN E T, HNFSHRESEBIHREPEATABLE READIEA T . K AAEREPEATABLE
READA T, Next-Key Lock BEREBUARITIERBIER .

6.4 siiaE

BEBFLLAESHREEOE R, EHESTUFRBIE, YRETHE, A
RASHRAE. A, FERAFSREENER, BRESHRIFMAE. WRTL
1EX3FERE R L, BEARETEHRRE.
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6.4.1 EREH

FREH (lost update) —ABHIWEIEERE, Lht, Fa SR AHENLAS
T AR AR A RE, BEEK, HATEOELN, RAREEREF.

(1) FEHTIER—FHIE, BAFLAE, HBRE— LA Userl,

(2) FHTLOEWEFTEOR, HE ISR B RA %A 2 User2,

(3) UserlfEBixiTiadk, EFSIREEHER,

(4) User2fsBosfiind, EFMIRAEHRR.

B, XAEEERE User EREFHRIE X" T, ETHRK K& BHHLS
R, RERGERTESBRE. —4HAH S HA10 000EART, HARAM BT
&R, ki 000ART, EAMSRSUENER, KHBESH, HEMEX
PR AT CARAE B—A R LR S, KT, MRRAFHESRIERED T, AW
BB RBR 999 ANRT, B0 0ARFHEEAINER. LEFFALE, £,
HEIR SRS USB Keylly, Féx kA Al il— @it USB Key® F i T LIRHIX A
i, BREEENR, BEKEEBRIKAFE, B EMTREEELEFY
IR |

ERAEREHRE, KNBEILRAEL TS TR S T8, TARE R
fe, BIZE LRMAIE (1) FHRT, 3 RRITTEME—A e, R, 24
% (2) SN THREN, AALEEN— S, ZSHERLT, B Q) $RLA%
#E (1), 3) SRR, BEZRE ) %, WUATHR

Time Session A Session B
| begin; .
| select cash into @cash from
| account where user = pUser for begin;
| update; select cash into @cash from
| account where user = pUser for
| update;
| update account set cash=@cash-
| 9000 where user=pUser
| commit; update account set cash=@cash-1
| where user=pUser
v commit;
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#®EH, BF RTRELE T #F4n{{£ FHISELECT, INSERT, UPDATE, DELETEEH®E
BRABBELAERF. B, ZREFRBFRARAHILHER, WEEAZRAN—1
R, BRREBTIMAR AR, FEMVHA, BRTRENNERATHTE,

6.4.2 PBEiE

WM A, BEEMIERIEONS. BRI TAFAR, BN RES
M B S T, (L DU R B R , BV 05 o 1A 7o 0 TR 250 T o
SRR TR, YAERFAREL N, BEBOLWSATERASTEF, THHE
BESOE, RARTES Ml b BB R, HELT A BIR (commit),

TR, RAE%EHE, WETURE b BRSOl AR A S R 5
B, XTSRS, FEEARRS, KT R AR, Tl
HRRE, WARRRRERHEIE, MRRETRAE, W—A 35 TLIRE B — /%
SRR IR, WBABR THIEENREE,

BRI R E R AR RS T, TLARE BINE SRR, FERE, R
LA FINERIE, Hedn FEAOBIFF |

Time Session A Session B

| set @@tx_isolation='read-

uncommitted’; set @@tx_isolation='read—uncommitted‘;
begin; begin;

mysgl> select * from t;

R
I al
R
1]
ot

1 row in set (0.00 sec)

insert into t select 2; mysqgl> select * from t;
P
| a |
L
[
| 2|
tm——t

2 rows in set (0.00 sec)
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ROABRNZAT0 4. 1R EIE, TRIVERE LARGIF, FHFHOMRBERINET T EH,
HEVIAAYREPEATABLE READ#: 5k TREAD UNCOMMITTED, EHESTEARESHE
AHRZRIAR T, K1EBPMKRSELECTRIERE TARMER, HEXHNMERRES
BEARH ARV, AT, ERTHESHREE,

EEAREEFAEFHAERE, N EERGFHRBRATUALB, BiRRXENFER
TEFFHRERINAREAD UNCOMMITTED, ifi B &4 K& s> R SE E AR 2 ik B AL
READ COMMITTED, InnoDB7#F{i#5| % BiI\MIE SR ESH 5 HREAD REPEATABLE,
Microsoft SQL Server#(#f & HREAD COMMITTED, Oracle#t#E E R #HZREAD
COMMITTED,

6.4.3 ARAESR

FABERRIGE A BENSRERA SR, EXNFEDRALRM, Boh—/4
W BiHAEE R, B4, EE— RSORKEEIEZR, BTE - ES0ER,
E— A HEFREIIRIE TR R — AT, XHRE A TE—H S AR KRR
RA—REH, EHAARTELE.

R EERRMEROK B MR IRFIRIRR SR, TR W & Rk
E2HRAMEIE, ERIER THIRAERS —SMMER, TLLEE FE—A ko
Rl BB

Time Session A Session B
| set @@tx isolation='read-committed';
set @@tx isolation='read-committed';

begin; begin;

select * from t ; insert into t select 2;
+—=t

[ a]

[

et

1 row in set (0.00 sec)

S

I
I
I
|
I
I
| I 1]
|
I
I
I
|

www.TopSage.com



224 F6%

| a |

L R

[ 1]

et

1 row in set (0.00 sec) commit;

nysgl> select * from t;
[ R

oot
| 1]
[ 2]
oot

I
|
|
|
I
I
I
I
I | a|
I
|
I
I
v

2 rows in set (0.00 sec)

KEARFHB—AES, F—RIERIWIEREL B—AKEBHFFBT 5 —1HF,
WA—FR2MIER. ERAERRZE, SEAPHFESRIERE, RIMLFTEL, &
AHEREMRZENAR, BEEPNESFRERE, EXSEAPHFSETIRRE, XHHEE
R IR KIER ., XNBIFRIBTRE, EFSHHE, SBEAMSEBHNESRELRS
#5iE% % TREAD COMMITTED,,

— Rk, ARATEERMEEREITLEZH, RARRINECLETHEEE, &5
HAZHRMAHIRE, Fik, REFIEET B (Oracle, Microsoft SQL Server) i
PR EF SR B BIZEHREAD COMMITTED, 7EXMEEEAIITAEATER
RELR,

InnoDBFFf4 51 % rr, @idf# FiNext-Key Lock Bk BRARTETRZMRE. £
MySQLE 5 X #4, A v EH % E X HPhantom Problem, BI4JRIAIME. 7ENext-Key
LockH# T, M THRIIAEHE, AMUNESHEAMANES], MELYEXERTIBEN
1R (gap). EHXMFXAEEANEABRRALEN, SERER T BINESIEEA
TEENEASRIBHATELIENFE. Bk, InnoDBAFES I BABINFSREESRHIE
READ REPEATABLE, ¥ HINext-Key Lock®&.#:, MR T AN ERIZNIR,

6.5 P[HZE

BHASRESZ RAFEAERR, UERFLERZ, —IHSPNURESFRI—IF
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FSHRBBRREN S AR RIR. ZEnnoDBEME S | rRAL S, AMutex BBk L3
9. ETHRFIRETE Amutex_enter M FEITRIE, ERIR RSB S5 8 G BN AT
mutex_exitEl . A—NMRFECHE -NFFLAN, BN FFBiTmutex_enter XK
AR, XEREME. BEHAR—HIFE, HERANTRIEFSILUFRIFHLERET.

fEInnoDBFfi 5%, Z:4finnodb_lock_wait_timeout Fl R & Hll S FR RN A (BRINEZS0
), innodb_rollback_on_timeout 3 i% & & % 7E 55 R i I Xt BE 1T H IS 5 BT IR R AE
(BRINEOFF, REAEIR). &4 innodb_lock_wait_timeoutZ B AR, "TLATEMySQLEHE
EEinfTit3t1718%, Miinnodb_rollback_on_timeoutZEART, AFIFEBZNESEITES, 0.

mysql> set €€innodb_lock wait_timeout=60;

Query OK, 0 rows affected (0.00 sec)

mysgl> set @@innodb_rollback_on_timeout=on;
ERROR 1238 (HY000): Variable 'innodb_rollback on_timeout' is a read only variable

LR A, BIEESNWH 11205095818, .
mysgl> begin;
Query OK, 0 rows affected (0.00 sec)

mysql> select * from t where a = 1 for update;

ERROR 1205 (HY000): Lock wait timeout exceeded; try restarting transaction

FEFILVE, BAFL TInnoDBE#SIEASBRBHIAERRYE., A%
InnoDBA i 5| EAKRK R THASHRERTRE, ME—TKEFHTTHT

E.

# ZiEA

mysgl> select * from t;
+e—t

la |

temet

[

I 2]

4|

tom=t

3 rows in set (0.00 sec)

mysqgl> begin;
Query OK, 0 rows affected (0.00 sec)
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¥
N
L

mysgl> select * from t where a < 4 for update;

RN
[ a |
ot
[ 1]
| 2]
R

2 rows in set (0.00 sec)

KEARFF BT —AF55, Next-Key LockH# THE T/MF4RFAILF (FsEd8
ET4HXANEEK) . ER AN KERITHTIER:

# &iEB

mysql> begin;

Query OK, 0 rows affected (0.00 sec)

mysgl> insert into t select 5;
Query OK, 1 row affected (0.00 sec)

Records: 1 Duplicates: 0 Warnings} 0

mysgl> insert into t select 3;
ERROR 1205 (HY000): Lock wait timeout exceeded; try restarting transaction

mysgl> select * from t;

oot
[ a |
ok
l1]
I 2|
| 4]
[5 |
8 |
ot

5 rows in set (0.00 sec)

LAER], EREBHHBAILKSEWLR, HEHAILRFK3MIE, BEANext-Key Lock
BEMER, BESHLEAFESBIE R, ERSHRESET RN, [LLEam
J&, BATHH#ITSELECTS AL, SEMOFHERHEIR, HEXMESFRETHIR, H
BRI A commit, HiEFrollback, X 1T4rERKH, AP UHAINEEEcommitl & F
Frollback, RFEHT T —FHEME.
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6.6 3L

WMRBFREITH, WLARTRERERS. HYRRETIHENERL, SEEERE—

MHEH#T %H"JEFF, HpbrT e R ALY E2.2.UMNTHRIMNEL5ME
SIER—A

Time

|
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
|
I
I
I
I
|
I
I
I
|
I
I
|
v

R B e,

, InnoDBfEfE

FENBEESRE, ZEBRARERTRAEHRE, HazdmAr. TH
AIRIESUR TR —FERAVEIL, AIAEREB, BAEFREA:

Session A

begin;

mysql> select * from t where a = 1
for update;

te——t

| a |

te——t

I

[ R

1 row in set (0.00 sec)

~ mysqgl> select * from t where a = 2

for update;
{blocking)

(get the result)
[
| a |
$met
[ 2]
tmm—t

1 row in set (0.00 sec)

Session B

begin;
mysqgl> select * from t where a = 2

for update;

et
| a |
et
[ 2]
D N

1 row in set (0.00 sec)

mysgl> select * from t where a = 1
for update;

ERROR 1213 (40001): Deadlock found
when trying to get 1lock; try

restarting transaction

KEFREFMH T 12133 HERR, BARA TIHRY. FEHHIRER
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REEANBRRIROLAAESF. KEHMFBInnoDBAiE B S AT LAMMME], AT/EAN
HATTH. ERELEASFH, KEBRPHFESFBMHEYNR TG, SEATL EEET
EFAMXANRR, XHKREAKEBFHNRSEAETEER, TNKFEAFHRFER
ATRER B X R IFAY . REBIEH/OSTHRAIEAAZG? InnoDBIF#5 | ¥H A2 EIRARS
MR, (ERFEUERS. RIFLYE, InnoDBIFHESIELXD EER—IHE, XAR
FEERN. MEENABRFHMIRT 213X/ iR, HLHABEMNEHTEE,

Oracle$ i fE p 7= A= FEH A % ILIR B B 18 A X3 Sh R iR 5|, TlnnoDBAFfE 51 &
X EBEATEM, BRI R e TXFFIRARE. AAMERSME LIRS I B ES
H—A5%

mysgl> create table p ( a int,primary key(a)):;
Query OK, 0 rows affected (0.00 sec)

mysgl> create table ¢ ( b int,foreign key(b) references p(a))engine=innodb;
Query OK, 0 rows affected (0.00 sec)

mysgl> show index from c\G;
kkkkkkhkdkkhrhkhhk bbbk hdhdrd ] TOW **kdkdkkdkhhdd bbbk b hdddbdhddd
Table: ¢
Non_unique:
Key_name:
Seq_in_index:
Column_name:
Collation:
Cardinality:
Sub_part: NULL
Packed: NULL
Null: YES
Index_type: BTREE
Comment:

o » T B O K

1 row in set (0.00 sec)

mysgl> drop index b on c;

ERROR 1553 (HY000): Cannot drop index 'b': needed in a foreign key constraint

AILAEE, BAERITRIEE TIME, (HAEInnoDBAfiE5|%iER A s 7ESMES L
B T—/AMF&S5Ib, fAAMBRXAFIZRA TR .
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6.7 ALK

8i{F % (Lock Escalation) 5 UATHIRIRLE R, Z#HIRIE, FIBEMTLE—A
I 000 AT R A—A T8, HEBUBA R AR REIREFIZHHIAHPR
—MmAERR, MBI, BEREESSHMEHAYHARIALR.

Microsoft SQL Serverft#ff BRI AR —FMHAENRE, EEAHHESER
7. BRES UAUALAEANENREY. ZHARRT T RERE, BLRFEE
PR % MIMAFSRB S, I — R 1R T, |

Bl {E fEMicrosoft SQL Server 2005HJ MR A2 f5, SQL Serverft#f B¢ 74781, {E-K
ZH-FilnnoDBAF i 5| BEE 2 AR, FEUATHR T RAREREDIFHR:

Q H—TRMBMSQLIEMAE M LRAMBEESEL TEIE, BRNNXABEER

5000, EREENRE, WREAFXRHIE, WAKEEDTR,

Q BIRIE 5 ANNFEE TEENFERI40%8, StaZEPTH R,

fEMicrosoft SQL Server$#FEr, FEAYR —MHANRIR, HHRIFRESHR—E
R . (ERBFA R RN REERE, FEABRERIRERNFBH R eI PR,

InnoDBAEfif 5 | ERFEPIA AR, 7EInnoDBFf%5 1%, 141-8iryFr4i51 000 000
RN, BB T, X — s FOracle il B L 3ALL,

6.8 NG

R—REMBHIANBIER S, FTRSIRESRE, FrBIMERERE. REWHFFHEY
B, AREH— AR RR, SRE SRR RNAE, WERER. I
B, AMEEEE., MERMEX—A, BAFALNKHARFERBESRE. MRETES
ERAT— LA AR FHRERIRYUE TULLRE, MK ZTAMERREET
2FE, TR R RINABEEAR AHEME,

AEENBYAIFER, D TMySQL InnoDBFF {53 . MyISAMZF 5| % |
Microsoft SQL Serverf(#& . Oracle${#E FESHIFRIE, Wit LHAILLE THEEI, BAREBIE
BEESQLIEMER LM ERIWREREMRA, EENTKENSHAZE A AR, BEiFnnoDB
FRES SRR, MR —AEMEEE. SRS EN A RA o BEMARE.
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#4 (Transaction) EEIBEX HTXHRAFNEEREZ—. EXHRES, MR
RIEESIH, HEBRERFRARAMT, XN HRBATRERE., 4%, A L1
SIFTLLE R B B AR A A, Ak, WRBERIEFRSXERE, XEXHRGEAE
RBALREANT. MYURBEEFRI XN, EFE—AXMHE, EEFTHE-IX
H2HALEERT, RRESAERNSRRSHCH.

XERBIEERSIAETSNIEAN.: HESEEEEN—F—BCREEHAY S —
Fh—BokAs, ERERRERSIEN, TURREKELHABRHMCERET, E4MAE
BEBA R .

InnoDB7E5% 5 [ I F 5 55 2 FF A ACIDR4F . ACIDRLLTFANFEIRSES

QO EFH# (atomicity)

0O —3kk: (consistency)

Qe (isolation)

Q #AM: (durability)

BeEONMBTY, i1iInnoDBRE AL E SR EMN, FBEFERTEFESHK
T —EA, HLHERERERAESURGEEHRNESNART, #AEFFHTE
IR — B AR IR .

7.1 EZHE

EERBEEXKNTXGRENEEREY—. FHFARRERRENCEE—F
LEMB S, BEABAM. R, BSARNEL, CLARRHELE .

Q FE ¥ (atomicity)

BRI BEEESRATSIN IR, RAEESPHARIEIEERE
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PATERR S, AREANFS BT, WRFSHEM—SQLIEEAIIT R, HBoOLHIT
BB SQLIE M, B R A IZR H B BT ESEIRRE.

0O —%: (consistency)

—HURES BRI EN—FREE T AT - —BHRE, EESFAHZAMNES
SRUAE, B ER SRS RIEE IR,

QBE®EM (isolation)

—AFEFRIRREILZF SRR HMFSBAT A —X B PR K,

O #AM% (durability) ..

HE B, HERMRANEN, IERAESFSHREE, KIEEDaERIERE.

7.2 HRFALH

PR ERBOEYFRRIBIRLAKEEL, FrdE, —8tE. FHAMEED IR ERredoflundo
F e .

7.2.1 redo

fEInnoDBAF 55| %, FHS HEBLEM (redo) HEICHFInnoDBFf%5I %/ H &
2 th (InnoDB Log Buffer) RkSEHL, HFHB—NEEH, KiLFKEFLHHI—/ILSN (Log
Sequence Number, HEFFIS) ; HFEFSMATH, S InnoDBHFi45 4 HELE o HiE
AEFHE; SFFERH, LK InnoDBAEISI B A EE WS ARA (BRIAREZHL,
Blinnodb_flush_log_at_trx_commit=1), Wt RESHIEG, FTELESHE., IHFAK
HMEALEHR (Write-Ahead Logging, WAL),

InnoDBA 45 ¥R WME B &M AN RRIEFFHIZEME, XEHREUE LHHHI%%
BIUMNFZ PP TTRSRRIZR, S TANFEEPLHTNES, EESAREMAEX
#, REEBAEAS, AE—FMEPHHR., @D M4 SHOW ENGINE INNODB
STATUSR W £ YATRES Fn H ERY “ZEBR7:

create table z (a int,primary key(a))engine=innodb;
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create procedure load_test (count int)
begin

declare i int unsigned default 0;
start transaction;

while i < count do

insert into z select i;

set i=i+1;

end while;

commit;

end;

HERRI—FKFz, REBEN—NMER2PRAKBEWNWEH L Rload test, 1§
SHOW ENGINE INNODB STATUSME2 4 BB B BB

p{:
B
&

mysgl> show engine innodb status\G;

IR

Log sequence number 11 3047174608

Log flushed up to 11 3047174608

Last checkpoint at 11 3047174608

0 pending log writes, 0 pending chkp writes
142 log i/o's done, 0.00 log i/o's/second

1 row in set (0.00 sec)

Log sequence numberZ ;R 24 BIAILSN, Log flushed up toF ;RRIF B E M B &30/
LSN, Last checkpoint atZRRIFTBIBAMLSN, (% M A LT8R, Flx =26
[ER—HR, HEFIHFAL00005ID%:

mysql>call load_test(10000);

mysgl> show engine innodb status\G;

PRI

Log sequence number 11 3047672789

Log flushed up to 11 3047672789

Last checkpoint at 11 3047174608

0 pending log writes, 0 pending chkp writes
143 log i/o's done, 0.08 log i/o's/second
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------

1 row in set (0.00 sec)

iX &k SHOW ENGINE INNODB STATUSH&: Rt ARl T, Log sequence numberfJLSN
3113047672789, Log flushed up toffJLSN% 113047672789, Last checkpoint atfiJLSN%
113047174608, wLA#ELog flushed up toFiLast checkpoint atfyZ{H498 181 (~486.5K)
A EMB A EEREE (LLFA8N),

SBRE EERIFIFH, Log sequence numberfiLog flushed up tofI{E&4HFRY, HEFE
KEREYETIRE R, ZERTRRAREN, EAE—AFEHNEERMRFIESH S
Xk, HARREFFREM k4, SEDEHLHE M B ES R EH A ECHERZHE
(X NARINE3 2N HEEWRLT), TER—NEFHRETEMASHER:

mysqgl> show engine innodb status\G;

Log sequence number 203318213447

Log flushed up to 203318213326

Last checkpoint at 203252831194

1 pending log writes, 0 pending chkp writes
103447 log i/o's done, 7.00 log i/o's/second

1 row in set (0.00 sec)

ALLEE, EAFIRE T Log sequence number, Log flushed up to, Last checkpoint at
=MEFTRERA IR .

7.2.2 undo

B ARIERTESHTH, TLARFETEHET “EH. ERFESANTEE
#sy, XBEtE Eundo, undoSredolEAFAHR , *TFHIEERITESRE, BIBENMLLF
Hredo, T HEKT4£—EEHundo, BIERPTHIFEFSHIEDHTEMERLKT, =
H IR YR A —&ROLLBACKIEMIFRE&E, #tw LAF X LundofE B H 48 B iR 2 & 2
ZHETHIRET . SredoARIHIR, redofF7EE M H B, undoff il 7E 34 e &R A —

Es5kBE (segment) H1, iXFRAHundoBt (undo segment), undoBtfiFIHERZRA, 7T
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LLi@ L py_innodb_page_info.py TH., ##&F a2 RE AP undofI & .

{root@xen-server ~]# python py_innodb_page_info.py /usr/local/mysqgl/data/ibdatal
Total number of page: 46208:
Insert Buffer Free List: 13093
Insert Buffer Bitmap: 3

System Page: 5

Transaction system Page: 1
Freshly Allocated Page: 4579
undo Log Page: 2222

File Segment inode: 6

B-tree Node: 26296

File Space Header: 1

YRR : 2

AILAER], ARk &% Eibdatal 42222/ undoT .,

BAVE H X Fundo X HRVIRE: undol THEUE EYEMKE IR TEORES 2
BT F—EESLIE e, B E REZEMIRE B FRIEET, AR REEEER
BUH, HERBBSEHAFERRZERRANER, BAESHAPHLRES, WA
Bt BEEEHTAIHEFES, TEENFEESHE DA THBILRIIFLDFE.
M—AHFEBRYETT— AT RFELFLE, HRMNEEINESEXNR T 5 ILE
inFFITBE, Bk, ARE-ANTRRIAFSHABROET, HAXHIPREMLFSIE
EFRATHLIE,

Bilan: |ATHEEZ ST T —AINSERT 1075 &KidRMSQLIEH, RABENTREAIH
E—AFHIE, NREASHR, MEHENMITROLLBACKE, SHHANFSHET
EiR, HERZRNA/NNEASE LMk, Fik, 2nnoDBFi45I%¥EIRE, BXk L
HR SERHER P IT/E, T8 INSERT, InnoDBFEfif5 8 & M —/"DELETE; %
F45/DELETE, InnoDB7ff%3|% 44 f7— /" INSERT; *tF 45/ UPDATE, InnoDB7:fi§
SN &AT— /K BIUPDATE, & RETRIATHE % .

OraclefiMicrosoft SQL Server(#& A #1A N BB ISR = # R W £ Y AjundoMI1E B 5
InnoDBZ i 51X H E B LR ABRY, FTLIDBA Rft@E T R E L1 K 317 HIM .
®EiF— /T (patch) k¥ ESHOW ENGINE INNODB STATUSHI &4 MR RER, W
LR ER YAt it rpundo TUAY SR, an T HRUELRTR.
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mysqgl> show engine innodb status\G;

Ik Ak Ak AT A AT A AR A AT A AT A AR 1. row AAXIXXIAAX AT A AT A A A Ak bk dkddkok
Type: InnoDB
Name:

Status:

100721 11:46:58 INNODB MONITOR OUTPUT

Per second averages calculated from the last 14 seconds

Undo Page count: 1.

END OF INNODB MONITOR OUTPUT

1 row in set (0.01 sec)

ATLAEE, HRiNFRbPA I undoll. B#BERNFB—NFSF, PITHAIOL %K
RHRIE, BEERNE, XHAHTRIBRE.

mysql> create table t like order_line;

Query OK, 0 rows affected (0.23 sec)

mysqgl> insert into t select * from order_line limit 100000;
Query OK, 100000 rows affected (45.01 sec)
Records: 100000 Duplicates: 0 Warnings: 0

2 JRTE 5 —/A-&1EHHST4 4 SHOW ENGINE INNODB STATUS, WLABE ZATHE
&= RJundo & .

mysgl> show engine innodb status\G;

A S A RS SRR RS S SRR R RE] 1. row KA A AKX AT A AR AT A AR AT AN Xdk
Type: InnoDB
Name:

Status:

100721 11:46:58 INNODB MONITOR OUTPUT

Per second averages calculated from the last 14 seconds

R

www.TopSage.com



END OF INNODB MONITOR OUTPUT

1l row in set (12.38 sec)

FLAEE], Hhtundo TS EAF R T 129, thitRil, MAW—I EESABF=4T 129
AundoT, %, BIEXTINSERTHIES#HIT TR, BINE—BRHEALZTLARRN
A 1294 undo BT, XEFE A, ¥t FundoTl iy E W& Emaster thread#E4FHY, master
thread th, A~ & &7k BIW R B HJundo T, 5% Fmaster thread iy TEJRE, WAEF2.3.1/M5H

/Tgl:ll_o

7.3 EFEHIER

ZEMySQLA A FIEBINEE T, EEME A DR, MRFSQLIEDRRED L
FTCOMMITH#AE., HIHFIB—1NESE, L75{EFHBEGIN, START TRANSACTION, &%
BATSET AUTOCOMMIT=0, IR MEISIER BshiR2E. X FiMicrosoft SQL Server#$i i
BB, BERAMIGE—A %%, FOrcllifE R EES | 1ME0RFETS,
B ATERBRIRNE — KB LRI, EAENBHE LI, ERERRATT
L1 IR 55 i A
QO START TRANSACTION | BEGIN. BA#hH BE—1TEE,
0 COMMIT, B84 i ME MR REYR, RER HCOMMIT, i LAE 41—,
B AHCOMMIT WORK, Aitix —FJLFRZFNH, COMMITSRRIRMES, #
{85 EL R SR P L P B e A R

QROLLBACK: EM#ERXNMENMERBIER, REAHROLLBACK, [HH, Ry
145 HROLLBACK WORK, {B£ %L FRENMY, BEAERENES, H#
WS AL TR R AR Bk,
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Q SAVEPOINT identifier: SAVEPOINTARAFREFHFHEE-NRER, —NFEFH
" LL% £/~ SAVEPOINT,

Q RELEASE SAVEPOINT identifier: MER—ANESHREL, YEEH—MEEARIT
XAEAR, SfH—4 7.

QROLLBACK TO [SAVEPOINT)] identifier: iX/1&4)5SAVEPOINT /4 —#2{EH,
FTLAEES BHRERC A, A BIREARID R Z TR TR, BlansTLAR 1
#%UPDATEiE4), J5HIR—/SAVEPOINT, /5N EMEDELETEE A, RHPAT
DELETEERHAHA TEMRERBIL, MARHRIAXNRE, RN
ROLLBACK TO SAVEPOINT#4, &4 EiET5EMSAVEPOINT, #i4
DELETESE BRI BT A T1E, MUPDATEEH)%E A LIEARRZRE,

Q SET TRANSACTION: ENMEMAKKEFFIMELRB]. InnoDBFEff 5| B4t
HESEBEHXHNAE: READ UNCOMMITTED, READ COMMITTED,
REPEATABLE READ, SERIALIZABLE,

START TRANSACTION, BEGIN{ZE®EFrILAfEmysqlép &7 TR HF B—1FEE.
BEEFMHTES, MySQLs 74 B 3P BEGINIHBIHBEGIN ... END, HEEFiEERE
B, HEE(EFSTART TRANSACTIONIEAJR FF e — A H %,

COMMITHICOMMIT WORKIZ®m#EAZ L—8H, MERARERES ., FEZLE
F, COMMIT WORK R #IF L LR IGMITH, RCHAINE ZRELEASER), wILL@E
Z¥completion_typesg#EATER, BINEI TZSEA0, FREFEMBIE, EXMiX
BT, COMMITFICOMMIT WORKEZ 2 2%y, Y& Hcompletion_typefI{E K15,
COMMIT WORKZ R FCOMMIT AND CHAIN, #7755 1 H 33T B4 A8 R b5 i 5 51
F5, M.

mysqgl> create table t ( a int,primary key (a))engine=innodb;

Query OK, 0 rows affected (0.00 sec)

mysqgl> select @Rautocommit\G;

hEIA IR A XA A AA A XA A XA A XA A A A A ddk 1. TOW ****dddddddddddhhkhkhkhkhhhhkhkkk

@@autocommit: 1

1 row in set (0.00 sec)
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mysqgl> set E@@completion_type=1;
Query OK, 0 rows affected (0.00 sec)

mysqgl> begin;
Query OK, 0 rows affected (0.00 sec)

mysqgl> insert into t select 1;
Query OK, 1 row affected (0.00 sec)
Records: 1 Duplicates: 0 Warnings: 0

mysqgl> commit work;
Query OK, 0 rows affected (0.01 sec)

mysqgl> insert into t select 2;
Query OK, 1 row affected (0.00 sec)
Records: 1 Duplicates: 0 Warnings: 0

mysgl> insert into t select 2;
ERROR 1062 (23000): Duplicate entry '2' for key 'PRIMARY'

mysgl> rollback;
Query OK, 0 rows affected (0.00 sec)

# HERENRZ G AA XS R, migH 22X 1esRk
mysgl> select * from t\G;

khkhkdkhkhhkhhhddhhdhdhdddhddhhkdd 1‘ row khkkhkkh kb hhhdhhhhbdrd b bddhdhh
a: 1

1 row in set (0.00 sec)

XA LG A T4 completion_typeix B A1, F—ikiliZ COMMIT WORKg A 1iX 4™
L. ZEEAICTR2MBA1H%HF ABEGIN (33 START TRANSACTION) k7 BE—/
:F, ZEBBRA—KEENILR2, IHEWHR®E . BRINMITROLLBACKEIE, &5
EARABIX—MEF, 2HBRAEHETEA . BEAcompletion_typehy I, COMMIT WORK&
HaiF BR—A1F5, BEWRAINSERTIEARER —IFFHNRY, BEikERERERH#T
A

Z ¥ completion_type A2k, COMMIT WORK% [ FCOMMIT AND RELEASE, X4
SRR B W SRS FAESE, .

mysql> set @@completion_type=2;
Query OK, 0 rows affected (0.00 sec)
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mysqgl> begin;
Query OK, 0 rows affected (0.00 sec)

mysgl> insert into t select 3;
Query OK, 1 row affected (0.00 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysqgl> commit work;

Query OK, 0 rows affected (0.01 sec)

mysgl> select €&version\G;

ERROR 2006 (HY000): MySQL server has gone away
No connection. Trying to reconnect...
Connection id: 54

Current database: test

kkhkhkhhkkhkhkhkhkkhkhkhdhkkhkhhhkkkd 1. Yow **kkkkkkkhkkkkkhdkhkhkhkhhdhdhd

@@version: 5.1.45-1log

1 row in set (0.00 sec)

Bt EEAIKEFTLARE, HZ2 % completion_typeik B 42k, COMMIT WORKJF,
HA1F M Tselect @@version, & HIERROR 2006 (HY000) : MySQL server has gone
away R, XHE LR AYWKIEDLE LkHITCOMMIT WORKIEH)J5 5k 55 2%
Wi TR,

ROLLBACKF#IROLLBACK WORK5COMMITHICOMMIT WORK#I T{E—:, AE
BiR .

SAVEPOINTig & 7 —/MR7EA, "LLEFROLLBACK TO SAVEPOINT & 343
FR, BRERERI - IMAFENREL, SRHFE.

mysqgl> begin;
Query OK, 0 rows affected (0.00 sec)

mysgl> rollback to savepoint tl1;
ERROR 1305 (42000): SAVEPOINT tl1 does not exist

InnoDBF i 51 B HHEFHERE TR, XHEHATRAMFIL: HEWRFFHERE
MEARE (BAAAN), REFFIEDHER, IMERFDERBENNIEY, —KIE
HBELRLERY, B4R (ER, REMEEGER). R—KETLRK, H4
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KBREMCLATHIEDEHRIER. EMNNIESRY, LOHIRRRERSMNELT
R HERERE. -

mysqgl> create table t ( a int,primary key(a))engine=innodb;

Query OK, 0 rows affected (0.00 sec)

mysqgl> begin;
Query OK, 0 rows affected (0.00 sec)

mysql> insert into t select 1;
Query OK, 1 row affected (0.00 sec)
Records: 1 Duplicates: 0 Warnings: 0

mysqgl> insert into t select 1;

ERROR 1062 (23000): Duplicate entry 'l' for key 'PRIMARY'

mysqgl> select * from t\G;
khkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkhkkhkkkkkk 1' row IR R REE R RS SRR R REREREREREREREESEERESRSES]
a: 1

1 row in set (0.00 sec)

ALVEE, BABTILEIN, EAEERRANME TI10620IR, (BR800 EHE
FHTAZEER, XESHFERNE A HM2/T7COMMITEHEROLLBACK,

%—/ B IR AROLLBACK TO SAVEPOINT, RAAROLLBACK, {HEEH
TRETFHER—ITFES, EILE#HFT TROLLBACK TO SAVEPOINT, ZAHEER
R H3BFFCOMMITH, FROLLBACK v 4>,

mysqgl> create table t ( a int,primary key(a))engine=innodb;
Query OK, 0 rows affected (0.00 sec)

mysgl> begin;
Query OK, 0 rows affected (0.00 sec)

mysqgl> insert into t select 1;
Query OK, 1 row affected (0.00 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysqgl> savepoint t1;

Query OK, 0 rows affected (0.00 sec)

mysqgl> insert into t select 2;
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Query OK, 1 row affected (0.00 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysql> savepoint t2;
Query OK, 0 rows affected (0.00 sec)

mysql> release savepoint tl;
Query OK, 0 rows affected (0.00 sec)

mysql> insert into t select 2;
ERROR 1062 (23000): Duplicate entry '2’' for key 'PRIMARY’

mysgl> rollback to savepoint t2;
Query OK, 0 rows affected (0.00 sec)

mysgl> select * from t;

Foe—t
| a |
ot
[ 1]
[ 2|
ot

2 rows in set (0.00 sec)

mysgl> rollback;
Query OK, 0 rows affected (0.00 sec)

mysgl> select * from t;

Empty set (0.00 sec)

LRGBS, RARIERAEBEFILE, BEROLLBACK TO SAVEPOINT
Qa4 BEE TREMR, EEESKMHIERELES, RIHEESEIFROLLBACKE,
HEABER, BERKIRENR, ROLLBACK TO SAVEPOINT#r 4 37 K IF Hb4t 3
HE,

7.4 BRIEZRISQLIER

L)\TJZZ”SQL%’UAF‘E~AI%“W’H%5Q§M’E A frexeiZEmfE, A —1TRK
FICOMMITH#:/E,
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QDDLiE4): ALTER DATABASE ... UPGRADE DATA DIRECTORY NAME, ALTER
EVENT, ALTER PROCEDURE, ALTER TABLE, ALTER VIEW, CREATE
DATABASE. CREATE EVENT, CREATE INDEX, CREATE PROCEDURE,
CREATE TABLE, CREATE TRIGGER, CREATE VIEW., DROP DATABASE,
DROP EVENT, DROP INDEX, DROP PROCEDURE, DROP TABLE, DROP
TRIGGER, DROP VIEW, RENAME TABLE, TRUNCATE TABLE,

Q AkRA & Kmysql22 I #/E:. CREATE USER, DROP USER, GRANT,
RENAME USER, REVOKE, SET PASSWORD,

Q &MiE4) . ANALYZE TABLE, CACHE INDEX, CHECK TABLE, LOAD INDEX
INTO CACHE, OPTIMIZE TABLE, REPAIR TABLE,

ER: & X AMicrosoft SQL Serverty KA ETE R AHA FAAR AL LAXN T
DDL#% 8) #9718 X R X 45, B % AMicrosoft SQL Server$ #% & ¥, Bpf¢ 2DDL4,
AT VABERY, iXAInnoDBA %3] % | Oraclef 48 B AL AR,

BYMEEEZHE, TRUNCATE TABLEEA£&DDL, FHiSARFDELETERKIER
GZERE—FN, BERPIEHEEN (XX A FMicrosoft SQL Server B A RIAIHET ) :

mysgl> select * from t\G;

kkdkkdkhkkdkhkhkkdhkhkkdhkdkhkhkdkhkkhkkhkkdkdk ] YTOW F*hhkkhkkkkkkkhkkhkhkhkhhhkhhkhhkhhhkk

a: 1

khkhkkdkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkkkki 2_ row kkkhkkkkkkhkhkhkhkhkhkhkhkkkkkkhkkhki
a: 2
2 rows in set (0.00 sec)

mysgl> begin;
Query OK, 0 rows affected (0.01 sec)

mysql> truncate table t;
Query OK, 0 rows affected (0.00 sec)

mysql> rollback;
Query OK, 0 rows affected (0.00 sec)

mysqgl> select * from t;
Empty set (0.00 sec)
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7.5 MNFEFBRENSZIT

K AInnoDBAEfE 5| ¥ £ XHESH, KM FinnoDBEMSIRHNNA, EXZEED
iE K% (Question Per Second, QPS) WIFEIH, HWiFENIZXEENFFLENGESD

(Transaction Per Second, TPS),

HETPSH & (com_commit + com_rollback) / time, B2 FHiXFhJ i+ HAVAETHR
& FANESLARLERRRRH, MRFERKAERMER (BIA autocommit=1),
A HE Fcom_commitficom_rollbackZs &, 4n:

mysgl> show global status like 'com commit'\G;

Ahkkdkhkdkhhkhhhdhhdbdhbdhddddddhd 1' row dkdkhkkdrhdhdrdb b hdhdrhhhrhhdddd
Variable_name: Com_commit

Value: 5
1 row in set (0.00 sec)

mysgl> insert into t select 3;
Query OK, 1 row affected (0.00 sec)
Records: 1 Duplicates: 0 Warnings: 0

mysqgl> select * from t\G;

hhkhhkhkhkhhhhhh kb khkkhwdd ], row *hkhrhkhdkhhhdhhhhhhhrkhrdhkhd
a: 1
2R AR AR SRS EEES R ER R RS ES] 2_ row kkkhkhkhkhhrhhrdhebrhdrr b hbdhd
a: 2
khkkdhhkdhhdhdbdbhrdrhbbdbhhddhd 3. row kkkhkhkhkhhkhkhhhhkhhhrdhdthbhrhbdohd
a: 3

3 rows in set (0.00 sec)

mysql> show global status like 'com_commit'\G;

kkkhkhkkdkhkhkhhkhhkhhkhkhhhhhhkkhdddr ] row *heddhddkddhdddhbhhhhdhhdhdhdd

Variable name: Com_commit
Value: 5

1 row in set (0.00 sec)

MySQL 5 4pE A 24 & $handler_commitffihandler_rollback, {HRHKEZEH, XFE/
SHAEMyYSQL 5.17 A AR 47 b K G 1t InnoDBAEfif 5 | 2 B A NI H R 3016, W
7EInnoDB PluginFiZSHMIRIAFLE “BR", HARMBRIFHAEITFFRIKRE. LA, 20

RIRHIR PSR B RIS 6 F 5 R 2 MEIR, A FLLE D com_commitfilcom_rollbacki#
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frRit. mRAE, MABURBRERT.

7.6 EFHREBRA

& ANBIFR, KBS BRERATGHRERTONREYE, BOSEFRENAKS
REHEH AR ERE, Mo XERABOLSFEST, BAKEERNLETHYE
FotkaE 2z M T 2t ISOFIANIS SQLIRMEHIE T IR SRR BINiReE, BARDE
BB R T R EIE X LR, LhanOracle 338 FEft A~ X #¥read uncommittedfirepeatable
readffy3F 5 R B 4R 31,

SQLARME & L HIPIA- R B R B2 -

d READ UNCOMMITTE15

d READ COMMITTED

d REPEATABLE READ

O SERIALIZABLE

READ UNCOMMITTED#R AN K ifila] (browse access), {M{XAMFEFMFHY,
READ COMMITTED#: AifitrfaE (cursor st-ability)° REPEATABLE READ&Z2.9999°HY
Wl , ®ALIRMES ., SERIALIZABLERRAHR®, 3°, SQLAISQL 24RHEMBIAES
bR B4 Bl SERIALIZABLE,

InnoDBFF % 51 B BRIN I X #5 PR B & BIZREPEATABLE READ, {HZ& 5#r#SQLAF
By, InnoDBFEfiE S| % fEREPEATABLE READH & [E K BT, {# FANext-Key Lock&iHy
Bk, FREBRLOSEOEE, X 5RBMIEERS (AMicrosoft SQL Server$ii fE) AT
RI#9, FrLAE, InnoDBFfi%5| % £ BRIAREPEATABLE READHIE SRREEFIT LR
2RI FSHORBEEER, HATISQLERMERISERIALIZABLERR A5,

RERBIE, FHERNSRD, REREYNRAREE. KRNt AKEH
BB E RGN ESRE S FZREAD COMMITTED,

#EInnoDBAEREE 8, FLAE AL T R4 RiIE B LML ELE L RHESRERI.

SET [GLOBAL | SESSION] TRANSACTION ISOLATION LEVEL
{
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READ UNCOMMITTED
| READ COMMITTED
| REPEATABLE READ
| SERIALIZABLE

}
R BAEMySQLE BBtk BEESHEINRE RS, IBEEBEMySQLHNE R
X, fE[mysqld1H & nan T 47 :

[mysqld]
transaction-isolation = READ-COMMITTED

EREYRRIERNFESFSRERB, "TLAEM:

mysql> select @@tx_isolation\G;

khkkkhkhkkhkhkkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkk 1’ YOW *kkkkkkkhkkkhkhkhkhkhkhkhkhkhkhkhhkhhkkk

@@tx_isolation: REPEATABLE-READ

1 row in set (0.01 sec)

ERELRNESRERN, "TLMER.

mysgl> select @@global.tx_isolation\G;

kkkhkkkhkhkkhkhkhkkhkhkhkhkkhkkhkhkkkhkhkkx ]|, 6 ryow ***kkkkkkkhkkhkhkhkhkhkhkhkhkkkhkhhkkhk

@@global.tx_isolation: REPEATABLE-READ

1 row in set (0.00 sec)

FESERIALIABLERYE S IR B 4 5, InnoDBf4 5| 4 %@ ANSELECTIE A A 350
LLOCK IN SHARE MODE, BIgENRBUREMN—1TH£ES, BREXNTFESRELR5
T, BAAYT, —BHEBERAE FLXR. EAhnoDBA {4 5| ¥ EREPEATABLE
READIRE B TR ATLIASI3 RS, FTLL—MR R 7E A H =3 45 # (F FI SERIALIABLERIR
B4 5], SERIALIABLEWE SFRE A S FEA TInnoDBHF S I M A RNES.

#EREAD COMMITTEDH# 5 MBE AT, B TH—MHARREL RIS RIR
HEFEGap Lock, InnoDBHFESI BN S EMGap LockuiR %, HEERXANEFRE
RANEEEE LA™, B, Z£MySQL 5.1%, READ COMMITTEDZ % % # 4% BIBRIA
HeEL{E7EReplication (K fil) FIZ#tHIH EAROWHIHE T, mEZHHIHETIEER
INFISTATEMENT T, MI&4E Han T AsEis .

mysgl> create table a ( b int,primary key(b))engine=innodb;

Query OK, 0 rows affected (0.01 sec)
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mysgl> set @8@tx_isolation='read-committed';

Query OK, 0 rows affected (0.00 sec)

mysgl> select @@tx_isolation\G;

kkdkkhkhkkkhkhhkhkhhkhhhkrhhhhrhhdbhdx ] row khkkkhkhkhkxhkhkkhkhkdkhkhkhhkhhkhkdhkhkikhhd

@@tx_isolation: REPEATABLE-READ

1 row in set (0.00 sec)

mysgl> begin;
Query OK, 0 rows affected (0.00 sec)

mysgl> insert into a select 1;
ERROR 1598 (HY000): Binary logging not possible. Message: Transaction level
'READ-COMMITTED' in InnoDB is not safe for binlog mode 'STATEMENT'

MySQL 5.0ii A2 B A Z#HFROWH A A itk B &b, BiFA AmE, FLESEES
$rinnodb_locks_unsafe_for_binlogi& & 41, F{EHAILAE —#tH] B HASTATEMENT T i
FREAD COMMITTEDHIHE L& REBE & Bl .

mysql> select @@version\G

kkkhkkhkhhhkhhkhdhhhhhkdkhhbhrhhdhdxr ] row khkhkhkkkkhkkhkhhkhkhkhkhhhkhhhhdhhdhd

@@version: 5.0.77-log

1 row in set (0.00 sec)

mysqgl> system cat /etc/my.cnf | grep innodb_locks_unsafe_for_binlog

innodb_locks_unsafe_for_binlog=1

mysql> show variables like 'innodb_locks_unsafe_for_binlog'\G;

kkhdhhkhkhkdhkhkhkdhhkhkdhkdkhbhkbhrhhdhddr ] row X R RS AR SRR R R ERE R ER LR N]

variable name: innodb_locks_unsafe_for_binlog
Value: ON

1 row in set (0.00 sec)

mysgl> set @@tx_isolation='read-committed';

Query OK, 0 rows affected (0.00 sec)

mysqgl> begin;
Query OK, 0 rows affected (0.00 sec)

mysgl> insert into a select 1;
Query OK, 0 rows affected (0.00 sec)

mysqgl> commit;
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Query OK, 0 rows affected (0.00 sec)

2R, WBELURE ERIMEEREMySQL 5.08ki A Z AT {# FIREAD COMMITED#
FhaEg i, (B2BtH2Hinnodb_locks_unsafe_for_binloghy £ 5R—#, ERunsafeRy, 7
FEBFURT, WRex S Hmasterfislave Z AIFIRAIA—B . BERRBR—F Al ERBA
RBRIHI, BEKRETRaPHIEIE:

mysqgl> select * from a\G;

khkhkdkdkdkdkdhhhkhkhkdkhkhkhkhkhdhdhhhkhkikiik 1. row IR RS RS EEE R RS ERE R RS R R RS R ERR]
b: 1
R R R R R R R REERS SRR RRRSRRRER R Z 2 2. row (AR AR R R R R R R RS RRRRRRRRRRR XX
b: 2
A A AR AR R R R R R R R R R RS RERERZE] 3. row EA S AR 2R R R R R R R R R R R R R R R RS R}
b: 4
A A AR AR R R R R R R R R REEREERREEERS] 4. row (L2 A AR SRS RS R R R R R R R REREREZR.]
b: 5

4 rows in set (0.00 sec)

BEEmaster L B RFBARSTUNTES, FEAERRK:

# Session A on master
mysqgl> begin;
Query OK, 0 rows affected (0.00 sec)

mysql> delete from a where b<=5;

Query OK, 4 rows affected (0.01 sec)

RIH, fEmaster EFER—ANE1EB, PITMTES, HEEXR

# Session B on master

..

mysqgl> begin;
Query OK, 0 rows affected (0.00 sec)

mysgl> insert into a select 3;

Query OK, 0 rows affected (0.01 sec)

mysqgl> commit;

Query OK, 0 rows affected (0.00 sec)

BESIEARR, HEERPHEIE.
# Session A on master
mysqgl> commit;

Query OK, 0 rows affected (0.00 sec)

www.TopSage.com



248

¥
~
h

mysql> select * from a\G;

khkhkdkkhkhhhkhkhhhhhhhdhhhhdhhhhd ] oW *rdkkkhrhdhhhhhhhhhhdhhrhhbdk

b: 3

{8 R Eslave FE |G RAE .

# Slave
mysgl> select * from a;
Empty set (0.00 sec)

ALUEE, EWEETA . FEXANREEENFEEAERA: §%&, EREAD
- COMMITTEDH S REH T, FH5R&HAGap Lock iy, FILENTFTLUE/NTEFETSH
JEEANBEERA—FKIZF,: Hik, statementig F i & master L4 RISQLIER), HILE
master_ERSEMEHE, (HEESTATEMENTHE A FICRAVAREMEM, 28 Egt=£ET
A—%, HEt, {#MAREAD REPEATABLEZ 55 [ B 4 5lligh vT LA 6 58 — R LAV & &, B
i k8 % T masterFlislave N — BRI AY = 4 .

FEMySQL S.1RAZf5, BASZH TROWHEAY 2t H HidFH, FrLl#se T
BFERRI R A, BEILRTEABUO# FIREAD COMMITTEDRYH SRR A, BI{E A&
READ COMMITTEDHIZ S RRB S B, HRi2%% iR ikl B Brvt& N EHEROW,
AERAHRIDFKARITHIRE, MARFRASQLIER, B TLLEE—EAEFIARA
=4, Heikki Tuurifs 7ZEhttp://bugs.mysql.com/bug.php?id=33210X/ s F B L {E AROW
- oa: ol =

7.7 SHAESF

InnoDBFF 3| $ X HXAK S, BEXAFSTLURLHAHRESNLI, HHAS
S SHIR fo U £ A SSL AU S U (transactional resources) 2544 BHIH S, &
SRBERRLERUMEERG, BOTURERIVORE, 2RFSERELFHE
SE5MHSBLBRE, BAKEE, XA THSREANACIDERLA THRE. B,
FEME AR SR, InnoDBAF% 3] G403 45 W B 5 B 4 1% | % SERIALIABLE,

XAHE R R RRIEEZ AOATRES, I —HRSBEMySQLEIRER, 5
— & ROracleBiB R, XAIMEEH &S B RSQL ServeriEElY, AER5LRH
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EHPENTHEBIHXAFS, s AREFTRERTRAENERPLBREL, -1
A PEEM L#g#10 000 AL =R —4 M P L.

# Bank@Shanghai.

update account set money = money - 10000 where user='David’;

# Bank@Beijing

Update account set money = money + 10000 where user='Mariah’;

EFHER—EHFELARNNES, MRFETRRIIBER, EEMN—DTIHIR
BHMAFHTENLER . B4 EDavidfyk F#nzk, HEMariah{&WF]; X &David
Ak PR fngk, BRMariahiB 2SI T .

SHRESHANHAELNRIFEEHESE (Resource Managers), — A HFEHF
(Transaction Manager) LAR—A~R FfEF (Application Program) #H .. ,

QRFEFEE . REVRIFFRENS . BF DB ERE - RIEFHES.

QFEFEHRS: DAZE5LREFTNENFES. FENSELREFHHHERE

EHEEHRITER.

QREHERF: EXESFHLF, BELRESTHBRE,

FEMySQLII o i FEH A, REEFEBMEMySQLERE, FHFEEBHERT
MySQLAR &5 #HIK P, ET- 18R T — Mo mNFFHIEE.

INSERT, UPDTE,
DELETE, SELECT

Yy

Transaction Manager

LoD o

i
Bl

-
g e ]

Two-Phase Commit

E7-1 ZAAESRE

SAREFSEARBEAEK (two-phase commit) BIH K. EE—IHE&, iS5
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LREFNT AEF % (PREPARE), LIFESFERRBINEAFRRT. 2240
B, EFEHEREFRETHEZBMITROLLBACKIEZCOMMIT, MREM—INTRESR
ARefRse, NpARY A aTFERIR,

2 BilavaltyJTA (Java Transaction API) AILIfRIFHIXHMySQLEIS A HES, BE
FROMANFESHIZNESFZHAPI, TEN—AREAIRBRT @ HAITAKIAAMySQL
Mo ANES, flFattammvRiTEK, WTR.

import java.sql.Connection;

import javax.sql.XAConnection;

import javax.transaction.xa.*;

import com.mysql.jdbc.jdbc2.optional.MysqlXADataSource;

import java.sql.*;

class MyXid implements Xid

{
public int formatId;

public byte gtrid[];
public byte bquall[];

public MyXid(){

public MyXid(int formatId, byte gtrid[], byte bqual[])

{
this.formatId = formatId;
this.gtrid = gtrid;
this.bqual = bgual;

}

public int getFormatId()

return formatId;

public byte[] getBranchQualifier()

return bqual;

public byte[] getGlobalTransactionId()
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return gtrid;

public class xa_demo {

public static MysqlXADataSource GetDataSource(

String connString,
String user,

String passwd){

try{
MysqlXADataSource ds =
ds.setUrl(connString);
ds.setUser (user);
ds.setPassword(passwd)
return ds;

}

catch(Exception e){

System.out.println(e.toString());

return null;

public static void main(String[] args) {

String connStringl =

"jdbc:mysql://192.168.24.43:3306/bank_shanghai”;

String connString2 =

"jdbc:mysql://192.168.24.166:3306/bank_beijing"”;

try {
MysqglXADataSource dsl
GetDataSource(connStringl, "peter”," 12345")
MysglXADataSource ds2
GetDataSource(connString2, "david”,"12345");

XAConnection xaConnl =

XAResource xaResl = xaConnl.getXAResource();
Connection connl = xaConnl.getConnection();

Statement stmtl = connl.createStatement();

XAConnection xaConn2 =

XAResource xaRes2 = xaConn2.getXAResource():;
Connection conn2 = xaConn2.getConnection();

Statement stmt2 = conn2.createStatement();
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Xid xidl = new MyXid(
100,
new byte[]{0x01},
new byte[]{0x02});
Xid xid2 = new MyXid(
100,
new byte[]{0x11},
new byte[]{0x12});
try{
xaResl.start(xidl,XAResource.TMNOFLAGS);
stmtl.execute("
update account set money = money-10000
where user='david'"
)i
xaResl.end(xidl,XAResource.TMSUCCESS);

xaRes2.start(xid2,XAResource.TMNOFLAGS) ;
stmt2.execute("”
update account set money = money+10000
where user='mariah'"
)i
xaRes2.end(xid2,XAResource.TMSUCCESS);

int ret2 xaRes2.prepare(xid2);

int retl = xaResl.prepare(xidl);

if ( retl == XAResource.XA OK && ret2 ==

XAResource.XA OK ){
-xaResl.commit (xidl, false);
xaRes2.commit (xid2,false);

}
}catch(Exception e){

e.printStackTrace();

} catch (Exception e} {
System.out.println(e.toString());

Z % innodb_support_xavW[LAEEFRRBHTXAES ZH (BIAAHON).

mysql> show variables like 'innodb_support_xa'\G;
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khkkhkhhkhhhhhhhrddhhhhdhhhhdd ] row *Fhkhkddkhhkkhhhhhddrdrhdd bbb d

Variable_name: innodb_support_xa
Value: ON
1 row in set (0.01 sec)

BIBEERNRE, M TXAESFHIIR, BEMySQLEREWHIFHSIRE, Bk
EERS 55 EFRIXASES, MySQLAMAREFH#ES I ¥R LA EMAXAES ., RiXRMNA
START TRANSACTIONFF 5 T—AA b4 4% , 4ENDB ClusterfF i3] At 14 A — &
g3k, HInnoDBFFif5 | EAIRCEA—KILFK, R/ECOMMIT, EMySQLAHS, tE#
EXAFEE R BER, XHEATTLARIERKRNR T,

7.8 AIFHIEFZIM

7.8.1 HERFPIRE

BRI, FEAREFEREFEARPHTEFSHRR, TRARMBITTERESH—-F
- pUR R

CREATE PROCEDURE loadl(count int unsigned)

begin

declare s int unsigned default 1;

declare c char(80) default repeat('a',80);

while s <= count do

insert into tl select NULL,c;

commit;

set s = s+l;

end while;

end;

R, EXABFH, BEM EcommitHA%Lek, FHAInnoDBHFESIEBRINAED
#22, Hik EEFE SRR HiEcommit, FREZL—HH., XHLESZ—FES2H
f (A1 -

CREATE PROCEDURE load2(count int unsigned)

begin

declare s int unsigned default 1;

"declare c char(80) default repeat('a',80);

while s <= count do
insert into tl1 select NULL,c;
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set s = s+1;
end while;

end;

AR EEBNM BB E—RE . YREHRN, JEESERE— KM
8., MBAIEHALRI0 000&I2F, BREHASKM, K& THIR, THEH
50004 LR ELFHAESIRES, BHRITELIZELLER? TF - EELERERE, L

RN FREIRBARLETEN ML ER, BAERBE-INFEFE.

CREATE PROCEDURE load3(count int unsigned)
begin

declare s int unsigned default 1;

declare ¢ char(80) default repeat('a',80);
start transaction;

while s <= count do

insert into tl select NULL,c;

set s = s+1;

end while;

commit;

end;

EEBGX 3T i BRI BAT I ] «

mysgl> call loadl(10000);
Query OK, 0 rows affected (1 min 3.15 sec)

mysqgl> truncate table t1;
Query OK, 0 rows affected (0.05 sec)

mysqgl> call load2(10000);
Query OK, 1 row affected (1 min 1.69 sec)

mysqgl> truncate table tl;
Query OK, 0 rows affected (0.05 sec)

mysqgl> call load3(10000);
Query OK, 0 rows affected (0.63 sec)

BR, F=MFEERAL! XEEN, B—hBEXHES-REMBE, BHlEiET
load1f1load23KBrE T 100007k, TuxtFAfEd Rload3skil, LRABT 1k, "LAME—
AR EloadZB’Jﬁ)ﬁﬁf TR, REFTLLGERIFM TR load3fytkRE, T REBHR.
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mysqgl> begin;
Query OK, 0 rows affected (0.00 sec)

mysgl> call load2(10000);
Query OK, 1 row affected (0.56 sec)

mysql> commit;

Query OK, 0 rows affected (0.03 sec)

REFEBFASERE—-FREE B, AATEARSEInoDBE5 1% A 31E
RHENR, BMAEATREAUTRMEA: 8%, ENELSERTHIREES, X
THEFNEREERPHETRE, ARAEKMENES, Xk, i1TRECHFEE
Oracle$ 2 : fh H Fi& A B B UNDO™ 4 fJSnapshot Too Oldfy2 #1/5)8, MySQL InnoDB
FRESIEE ERFEAFEEHGS, BREBFATEAARAENE, BAMZE—/RHES
RE#ITREERE, TRERANRCDBLBAER.

7.8.2 ERAMRX

B R AT, FE%x Fo&DBAZ B, BN T —bIFE A B4
oA ER AR, ATER— N RS AEERE R . MySQLAUE BN IR B &
3% (autocommit), AL AN FIEAREE M B BRI B R

mysgl> set autocommit=0;

Query OK, 0 rows affected (0.00 sec)

#FTLL{# FISTART TRANSACTION, BEGINX BRMF B—4F%. ERFABESSE,
EERIAEE T (H1Z%$completion_typeZF0), MySQLZ: A 3 4FSET AUTOCOMMIT=
OfI€r 4, HIECOMMITH;FROLLBACKE R —AF % /5 47SET AUTOCOMMIT=I,

B4b, EARBIESAPIN, HEHRERAFR, MySQL C APIBRIARRR H R H
FIRAHY, TMySQL Python APINI& A Zh#FFSET AUTOCOMMIT=0, LLZFH HZhi3s.
T AR FRIE &R RS BB ER ARFRI, PLZHE#EMySQLEJAPHSUFIIE .

BiINA, EREMABRFFARM, BIFICESHERIRREEFRAR, MERFHR
HITFEFHFBIGER. RN, FRARASHTHESHRZTRIRNFAE, RE20d
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REFREARBRAEIRE A IR A4, FRHIEIRM FABE T AR,
7.8.3 ERAEE

InnoDB77 % 51 4 % i3 & XL — MHANDLERSH#T B 3 5 W EIRHRIE, fn—A7F
S EFRETHEIR, KA ETEERE, HRIREF XA AERENABRFEF
EE B A ERRE, WTHI—- TR

create procedure sp_auto_rollback_demo ()
begin

declare exit handler for sglexception rollback;
start transaction;

insert into b select 1;

insert into b select 2;

insert into b select 1;

insert into b select 3;

commit;

end;

it #sp_auto_rollback_demo B 4 X T —exitFK BIfhandler, 23HIRT iR}
HITEE. ST EUR:
mysgql> show create table b\G;

khkkkhkkhkkhkhkhkhkkhkhkhhhkhkhhkhhsk 1. TOw *kkkhkkkhkkhkhkhhhkhhhhkkhhkkhhkhk

Table: b .
Create Table: CREATE TABLE 'b' (
‘a' int(11) NOT NULL DEFAULT '0',
PRIMARY KEY ('a’')
) ENGINE=InnoDB DEFAULT CHARSET=latinl

1 row in set (0.00 sec)

FEHBEAESARRIM S RAESR, BREYEAT B EENERE, Bk g
i BRIBPATER M T FIR -

mysgl> call sp_auto_rollback demo;
Query OK, 0 rows affected (0.06 sec)

mysqgl> select * from b;

Empty set (0.00 sec)

BRKETRHE, EHER, BR, Piisp_auto_rollback_demoig M7t BAY
£ BB R EHAE REIRIVE? 3 T AL L Bsp_auto_rollback_demo, FF% A B
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FIRERFEITX BRI
create procedure sp_auto_rollback_demo ()
begin
declare exit handler for sqlexception begin rollback; select -1; end;
start transaction;
insert into b select 1;

insert into select 2;

b
insert into b select 1;
b

insert into select 3;

commit;
select 1;

end;

LEREHRN, £EEKR, RFRE-1, FRBTAEHIR. BTEY, BEEL. FHi
KBTI RRE R

mysql> call sp_auto_rollback_demo ()\G;

khkkkkkkhkhkhkhkhkdkdkkkkkkhkkkkkhkkk 1. Irow kkkkkkkkkkkkkkkkkkkkkkkkkkk
-1: -1

1 row in set (0.04 sec)

mysqgl> select * from b;

Empty set (0.00 sec)

FRRBATURISTEGEREE, HRERRAGZLEBR, X THEKY,
HEENANERIERETHIR, MAERETHAENEIR, HikE3)EEFEXEN—A
518

Fhl, {FH B 3hEEKLZLIAT{EAMicrosoft SQL Server$y# /&, FEMicrosoft SQL
Serverfig b, FLL{# FISET XABORT ON3 & —/ 3%, {H£Microsoft SQL Server
BIREANE A ERSHOFES, HAT S R %Zi}\ﬁTuﬁﬁﬁJﬁ/\ﬁf%o
Hik, Microsoft SQL Server$y# FBEFMMySQLE AR IX H H A A BT A FEIH .

MR ZR/NS TR, M TESHBEGIN, COMMITHIROLLBACK#1E, Ri%
RERFWATH, FHESEAERR —/MEENRE. THRESAPythoniEE RSN
Fr i Al — A~ 2 fif i Bsp_rollback_demo, Ffiit#sp_rollback_demo#n Z BT I it
sp_auto_rollback_demof£;B#% kMM A KB :

create procedure sp_rollback_demo ()

www.TopSage.com



258 F7%

begin

insert into b select 1;
insert into b select 2;
insert into b select 1;
insert into b select 3;
end;

Frsp_auto_rollback_demofFfifid B A RRYRZ, 7Esp_rollback_demofFfiffid Brh 4 T3t
TESHEGIED, FXERERLHBFRTER. BEKEtest_demo.py I FIRAH .

#1 /usr/bin/env python
#encoding=utf-8

import MySQLdb

try:
conn = MySQLdb.connect(host="192.168.8.7",user="root" ,passwd="xx “,db="test")
cur = conn.cursor()
cur.execute("set autocommit=0")
cur.execute(“call sp_rollback demo")
cur.execute("commit")
except Exception,e:
cur.execute( "rollback")
print e

B EEizfrtest_demo.py X MEFRIGR :

[root@nineyou0-43 ~]# python test_demo.py
starting rollback
(1062, "Duplicate entry 'l' for key 'PRIMARY'")

ERFPRHEIFESHIFLR, RITTURMEEHROFRE, mERXAFIFH, &
MaEEREARET 062X IR, HIRAVIERAZ£Duplicate entry '1' for key
'PRIMARY', BIRATEREFER, RETUREZAENRERFRBINERF,

7.9 NG

FEX—FH, AT TInnoDBF S IEEBMEFSMFLHE. TEFF M TIELL
BanffE S %, XEERBIRES X TIERKSIM ABRELEN, WiHh, BESREEE
X BIF 3 R GERT— A SR B
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BHEMBAEIEACIDERME, BlAtomic (JEFHE). Consistency (—3g#:). Isolation (P
EHE) FnDurability (#FAME). REEELIHEENBEHIPRTE, FFE, B B
Bt it redoflundosE 2 A, Bid ¥t FredofundodI TR, WLAHE—SWHAESHITIER
BUARE b HES, BERNVEE TinnoDBIERE | BN RERERS, &E
T InnoDB#7 3| ¥ #0 IR 1A 9 % W % % 51 R REPEATABLE READH), RFFSQLIRNMER T
HERBERHIFIER, InnoDBF {45/ % EREPEATABLE READRR B 4% 51 T 3t vl LUK F3°
AR E K,

AEBREHRTREFFHVSQLEAURERENABRFFERFERES . ARINE
ET, MySQLEEELRE AR THN—MRAMEIX A, TREAHRIEETRFNER.
s, ERNRBAET, RFHHBEEIEELSHSTART TRANSACTION, COMMIT,
ROLLBACKBEZZ BB FIMATH, MAREFEIBANER, E52% TH# T InnoDBH
TSI EHESHLGIE, MEIRFTLAF & H— /MR HEMySQL InnoDBHHRER A T .
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% FDBAKE, BESNTEREEEENEH 5HE, ARMIRT WRSSRE
M. BEFNS) EREMERES, SEER/MEERE . BIDBANKEMEXIL
St B B SR BOR S B IR

AEFENM A InnoDBFMII A &G, MySQLEEERENASZHTE (M
mysqldump, ibbackup, replication) ESREMRIFHTRABIITIE, UAMTLLELE=H
fy—Le TSR, Mxtrabackup, LVMBM& 4%, DBARIZMMEE DMl SERELT
HiF e B/, SR AR/ 4 b

8.1 &#MS5HEME

B G RGBT LA 4

Q Hot Backup (#%%)

0 Cold Backup (#4%)

Q) Warm Backup ({8%%) .

Hot Backup 25 EHRE iz T Ef#&h , M EABITHEEERF EMEM, X5
HRAEMySQLE 75 FH H #r4Online Backup (% #). Cold BackupZiFE iR EE
IR T#TEE, IHEHEARE R, —BRAFTEE UHERAEERE EWE S,
BAP 5 RAEMySQLE 5 F Mt FR A Offline Backup (BE£:44)), Warm Backup# 3} RIFER
FEBAR a7 34T, (R A MR B ENBRERHEM, flaum—22RIEGILHRIE
HH BEN—BE.

mREREGFXHERINE, XALUSA:

QZ8&H

Q #c &l
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FEMySQLEGR B, BIBENRIEE 0 FRICHENER TR, EEETAXHE, N
HF—RESQLIEH, HEREZNAIEREE, fnmysqldumpFASELECT * INTO-OUTFILE
BTk, EETHRMFLRTERSH RN, —REATRENI R, 8%
TH, (BRKEFEEOMAEERK.

BXGEH R TR ENYE T, SURER T TEFRE (dibbackup,
xtrabackupiE e TR), BALUTFHIRE, EREHIHIEIHAEEREREHDTRE .

R RE G IRENNERSY, XTUNH:

Qxe&H

QHEEL

0 BH&6

A ERRISHEIRER T RN, HREMREE LANTLEHERL,
MEFOREL TR0, BEERETREMySQLEGRE “#Hl A SNED, BidH—
A se e A By HERT —E ) B 50 MR 52 B R B point-in-time AU M T/, MySQLAKHE
FEs ) (Replication) KOJREERLR 54 ST — et A S E M.

#FMySQUEE e U, B R AR ENMREEHIHE, K RET ks
ARSI, KM ESHENNRE G, AEERRIEN, BikH—A 10061
B, BB T HERERED, THE—ATEES KR SQLIEMR TR E M
BT, ERNTEENMESHRE, IETRRUNENTRSHREANLIN, W
RAFZATLEBHOLIN, NERHET, FURHER, XAKIMET &6 HHEL
B4 T WA RO, RIBF S R xtrabackup T B 6 Bt 4 63 O JRER,

N, BEEEARMIE A OB, XERTE& 6 IR BORTE X — B R
—BH, O, E—AREBEREE - REWETER, SANESUTEL. i
BRHENER, REELESRTHEAER, BRMBMESNEREEA—%, 1,
AR, ATRUIABRENRT, HAREERIER,

% FInnoDBAE A3 Mk U, B AHLHMVCCIIEE, HLTAEH—HILBAS, o
LUEFE—A 5%, RAESH—AHENE, BEEX, 48, FEHELIBHL
REPEATABLE READY), SEMIBIER TSR REM—BEE R, R, XA NS
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AT A FZRERBIZHT N ARF . ERWTLERRNSBA LS AR ESRTHE,
m—AEEmE, — I ERERNEE., EEHREEITEZHE, WKEAZH/IZITH
R R B A H AV BER R AR R — B,

Xt Fmysqldump##y TE KL, ®LAUEE & AN-single-transactiongE T K 3%k 8 InnoDB 7
&SI —BtE ARG, FEMBMNZARENHERE. FETROE, SHIEHEE—
WATH ERKFES P TR, B, M FinnoDBIFHESIEMEY, E5 4 E-single-
transactionfJZEIN (R AR R mysqldumpy—AN AL, (HREFEA HEMAMAIEH) .

Rk, REWENAFREHCHEDRBES - E2HHNEAREF, XTEFATU
FHEMIEEEHNGTEUREEEO SR, HE @ E =751 0 KB MDBA, X
B AR EMb B EI24 x THI& B 18, RAAFH &t —EDAO (Database Admin Online)
R, FERAFTLMDBAF R TN, BN FERpythoniESHE, WebiR{ERHERH
Django, FIFXA%%E, DBARILLIGE M JLE EMySQLEE Rk &5 =178, FH
EESBRREER XGRS, ZERINWDBAXME#IT TR, RMUAILIZRER
T, BrATLAKE BEHERERRE, REMREMEHERRE, SREMER, B3¢
FEEOEE M ELEE SR EMDBA, |

&G, EARESEEBFTRERMES, UREFRNEGE. RER—VLEARE
ML B RITTAEH, FAENL R Y E2008EHRBIMEREPHIA T —MLEB TS
WERNER, XMIERMEDREBAEREET,

8.2 ##&

Xt InnoDBFFE 5 | MR FIEFE FE, AFELHMySQLEIREMrm . R
@i#,ﬁji§@i#(fmﬂ\iﬁﬁﬁiﬁo%%,ﬁﬁﬂ,iﬁéﬁMﬂmﬁﬁﬁ
BERIEL B S fEmy.onf, XBEAF| TR ERIE.

BE, DBARE—/HIARIITEFRIRIE, DBAWHEE &M &4 SCRIBR BB THT
WHESE, ZHAIR—FEF. RRET, TEEREFTEEDWDEIN, mtER
HRMEMAEN, b TERETERRETRSLE R, Br—FEwRENHTRE,
BT RES 2 H T S B AE B KM, DBARREREMINABITHIA NS G- A FE
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#, T HRIBHIYLE,
ER—EHlE EHBIREHTEERLEABH, THEEFFBIEHBA—GTE
%52, LABRRAS & B oA 4= b B 98 B 55 WL R ma &ty ST RIBE
RERIE AR
Q&bEsE, REE AERIHENT,
Q&G XS TEARRBIERSE. FRIMySQLIR A L#1THE .
Q&kEMYER, AFELECHREREECRI,
Q&EERER, FEEPTEMSQLIED, MATFEHERSI.
7% &I AR
Q InnoDB7Ffif 5| % &I MHB F ELZ X RRE, BARZRFHFRERS K
%, fnUndoB, HAZRMEFRER.
QAEHAERFTURSHE TS, BIERSZ. MySQLERA ., XK /NE#EF
REAEER S A R

8.3 EZE&EH

8.3.1 mysqgldump

mysqldump£g i T E B %) thlgor Romanenko4i B 5E ik, % MK (dump) ¥
B FER 2 00 LA B A R 8048 FE Z B 984, 15l 4n AR A< RO My S QL 3 478 2 4% 3] 78 i A< 19
MySQLEE #, & MMySQLEHE S+ F OracleF1SQL ServerF HiE E% .
mysqldumpRYIEEANT «

shell> mysgldump [arguments] > file_name

MRBEEGFRANEIEE, "TLAGEM--all-databaesiE I :

shell> mysqgldump --all-databases > dump.sgl

MRBESMDEENEIEE, WA H--databases e Ii:

shell> mysgldump --databases dbl db2 db3 > dump.sgl

IRBE I HtestiX N RHHTE R, FTLAMERMTIED:

[root@xen-server ~]# mysqldump --single-transaction test > test_backup.sql
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X T — /R testZB M 6y, A 1E A --single-transaction I K FRIE %ty I —
Bk, &b Hiftest_backup.sqlEICA M, @it fr&catit TLAEFR XHHINE -

[root@xen~server ~]}# cat test_backup.sql
—- MySQL dump 10.13 Distrib 5.5.1-m2, for unknown-linux-gnu (x86_64)

-- Host: localhost Database: test

-- Server version 5.5.1-m2~1log

/*140101 SET @OLD_ CHARACTER SET_CLIENT=@@CHARACTER_SET CLIENT */;

/*140101 SET @OLD_CHARACTER_SET RESULTS=@@CHARACTER_SET RESULTS */;

/*140101 SET @OLD_COLLATION_CONNECTION=@@COLLATION_CONNECTION */;

/*140101 SET NAMES utf8 */;

/*140103 SET @OLD_TIME_ZONE=@@TIME_ZONE */;

/*140103 SET TIME_ZONE='+00:00' */;

/*140014 SET @OLD_UNIQUE_CHECKS=@@UNIQUE_CHECKS, UNIQUE_CHECKS=0 */;

/*140014 SET @OLD_FOREIGN KEY CHECKS=@@FOREIGN_KEY_CHECKS, FOREIGN_KEY_CHECKS=0 */;
/*140101 SET QOLD_SQL_MODE=@@SQL_MODE, SQL_MODE='NO_AUTO_VALUE_ON_ZERO' */;
/*140111 SET @OLD_SQL_NOTES=@@SQL_NOTES, SQL_NOTES=0 */;

[

-- Table structure for table ‘a

DROP TABLE IF EXISTS 'a‘;
/*140101 SET @€saved_cs_client = @@character_set_client */;
/*140101 SET character_set_client = utf8 */;
CREATE TABLE 'a' (
'b' int(1ll) NOT NULL DEFAULT '0’,
PRIMARY KEY ('b")
) ENGINE=InnoDB DEFAULT CHARSET=latinl;

/*140101 SET character_set_client = @saved_cs_client */;

1ot

-- Dumping data for table 'a

LOCK TABLES ‘'a'’ WRITE;

/*140000 ALTER TABLE 'a’ DISABLE KEYS */;
INSERT INTO 'a' VALUES (1),(2),(4),(5);
/*140000 ALTER TABLE 'a' ENABLE KEYS */;
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UNLOCK TABLES;

Tt

-~ Table structure for table 'z

DROP TABLE IF EXISTS ‘'z';
/*140101 SET @saved_cs_client = @@character_set_client */;
/*140101 SET character_set_client = utfg8 */;
CREATE TABLE 'z' (
'a’ int(11) DEFAULT NULL
)} ENGINE=InnoDB DEFAULT CHARSET=latinl;

/*140101 SET character_set_client = @saved_cs_client */;

ot

-- Dumping data for table 'z

LOCK TABLES 'z' WRITE;

/*140000 ALTER TABLE 'z' DISABLE KEYS */;
INSERT INTO 'z' VALUES (1),(1l);

/*140000 ALTER TABLE 'z' ENABLE KEYS */;
UNLOCK TABLES;

/*140103 SET TIME_ZONE=@OLD_TIME ZONE */;

/*140101 SET SQL_MODE=QO0LD_SQL_MODE */;

/*140014 SET FOREIGN_KEY_ CHECKS=@OLD_FOREIGN_KEY CHECKS */;
/*140014 SET UNIQUE_CHECKS=@OLD_UNIQUE CHECKS */;

/*140101 SET CHARACTER_SET_CLIENT=Q@OLD_CHARACTER SET CLIENT */;
/*140101 SET CHARACTER_SET RESULTS=@OLD_CHARACTER_SET RESULTS */;
/*140101 SET COLLATION_CONNECTION=@OLD_COLLATION CONNECTION */;
/*140111 SET SQL_NOTES=@OLD_SQIL_NOTES */;

~- Dump completed on 2010-08-03 13:36:17

ALEE, #HUHNXHEANTREREWIEE, A SEEASQLIEARRI,
TR IEFNEE RALRIEBER AR IR EMySQLEHR ERI & TSR, — BRG] TIERE
ERMAMERAEST. Z/ERE o %R CREATE TABLEIEA), Z/G@t&INSERTIEA)T ,

mysqldumpfyZBOERMR L, FTLLEE mysqldump -helpfr &R EFBMANSE, Hk
ZRAHEGE, m--lock-tablesfIFEEH—1, XEBEBRN B -LILBREENSH,

O --single-transaction; fE& ) FF4471, St fTSTART TRANSACTIONA4S, Ll 3k
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REERN—BtE, HANESHE A InnoDBAEMES I EF K. URRARSBHETE
i, BRER K EMMDDLIERHIT, HA—BiEH T GEREDDLIES,

Q --lock-tables (-1): fE&HGH, RKBESENTERUTHHRER, —BATMYISAMAE
6518, AHE REEXEIEEHTIRRERIE, TG ERATURIE—SE. MT
InnoDB7EAES |8, TEEMF LSS, H--single-transactionBI W[, F H.-lock-tables
#n-single-transaction@ H. /& (exclusive) BY, ARERIE{EA. RIRAIMySQLEE
PR B MyISAMAE (3 8%, XA InnoDBAF f3 1M, T2 Xk IR E R
A --lock-tables T, H4b, RIEUL T, --lock-tablesyETil R ik 1k Xt 4842844 i Hy 2= b i
B, EEERERIESENEHTREODH Bk, MARRIERARE TR—Bk.

Q --lock-all-tables (-x): fEFGERP, HAFEMPHHER LY. X TLIERZ
A $2 B HY--lock-tables 4% A RE R b it B B FR A0 [R)RH

Q --add-drop-database; fECREATE DATABASER[4:i2{7DROP DATABASE, X/4*%
B EAn-all-databases 5 -databasesiE T —EME A . BRINEOLT, FHAIXAIEH
HALHCREATE DATABASE, BRAERRE T4, FWATRAFIMTAE:

[root@xen-server ~]# mysgldump --single~transaction --add-drop-database --
databases test > test_backup.sgl

[root@xen-server ~]# cat test_backup.sql

-- MySQL dump 10.13 Distrib 5.5.1-m2, for unknown-linux-gnu (x86_64)

......

-- Current Database: 'test'

/*140000 DROP DATABASE IF EXISTS 'test’'*/;

CREATE DATABASE /%132312 IF NOT EXISTS*/ 'test' /*140100 DEFAULT CHARACTER SET latinl */;

4 --master-data[=value]; B S ENEDEEICGFERRES — 1 slave
replication, Y4valuefJ{E 418, H7FE3XH4Fid{CHANGE MASTERIEH); value
HY1E 420, CHANGE MASTERIEH)# B B SQLIERE, BUIMER T, valueREAZ,
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HvaluelH A 10, E&EHXHHEEE:

[root@xen-server -~]# mysqldump --single-transaction --~add-drop-database --
master-data=1 --databases test > test_backup.sql

[root@xen-server ~]# cat test_backup.sql

-- MySQL dump 10.13 Distrib 5.5.1-m2, for unknown-linux-gnu (x86_64)

-~ Host: localhost Database: test

-- Server version 5.5.1-m2-1log

-~ Position to start replication or point-in-time recovery from

CHANGE MASTER TO MASTER_LOG_FiLE=’xen—server-bin.OOOOOG', MASTER_LOG_POS=8095;

IEEERE]

Hvalue 428, &G+ S EFCHANGE MASTERIERHIER T -

[root@xen-server ~]# mysgldump --single-transaction --add-drop-database --
master-data=2 --databases test > test_backup.sql
[root@xen-server ~}# cat test_backup.sql

-~ MySQL dump 10.13 Distrib 5.5.1-m2, for unknown-linux-gnu (x86_64)

-— Host: localhost Database: test

-- Server version 5.5.1-m2-1log

EEEERE

-- Position to start replication or point-in-time recovery from

e v e

QO --master-data%y H z) Z#s-lock-tablesi & IR, iR &4 {# F-single-transaction £ TH, M
£ B 3{# i -lock-all-tablesy T,

Q--events (-E): &HHFMFHRES.

Q --routines (-R): & B FFELBINEEL,

Q --triggers: &Pk .
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O --hex-blob: ¥BINARY, VARBINARY, BLOG, BITHI|3% & &y 4+ 2 il s
N mysqldumpFHEIXH—RAIF XM, B, R HWEEETH Lidxs
RE, AFXEBEXTARELEFEFATR, HEFM-he-blobf, L£RELTA
HERIE T RER, -

[root@xen-server -~]# mysgldump --single-transaction --add-drop-database --
master-data=2 --no-autocommit --databases test3 > test3_backup.sqgl
[root@xen-server ~]# cat test3_backup.sql

-- MySQL dump 10.13 Distrib 5.5.1-m2, for unknown-linux-gnu (x86_64)

-- Host: localhost Database: test3

LOCK TABLES 'a' WRITE;

/*140000 ALTER TABLE 'a' DISABLE KEYS */;

set autocommit=0;

INSERT INTO 'a' VALUES (0x61000000000000000000);
/*140000 ALTER TABLE 'a' ENABLE KEYS */;

UNLOCK TABLES;

ALAEE], X B JF0x61000000000000000000 (+7SHEfMIAIH) KB HEE.

Q --tab=path (-T path). f“ATABLHIRVEHRICH, ¥ TEKK, mysqldumpfligE—
/43,4, CREATE TABLEIE 4 fJtable_name.sql 30 Fnfnfa & $ 32 #tbl_name.txt, 7]
LA{# i --fields-terminated-by=..., --fields-enclosed-by=..., --fields-optionally-
enclosed-by=..., --fields-escaped-by=..., --lines-terminated-by=...3% %25 B\ #Y4> HI
. BOTHE, W,

[root@xen-server test]# mysgldump --single-transaction --add-drop-database -
tab="/usr/local/mysgl/data/test" test

[root@xen-server test]# 1ls -lh

total 244K
—IW-IW=—=== mysgl mysgl B.4K Jul 21 16:02 a.frm
mysqgl mysgl 96K Jul 22 17:18 a.ibd
root root 1.3K Aug 3 15:36 a.sgl

a

1
-IrW-rw---- 1
1

-rw-rw-rw- 1 mysgl mysqgl 8 Aug 3 15:36 a.txt
1
1
1

I W=l ==l ==

mysqgl mysql 65 Jul 17 15:54 db.opt
mysqgl mysgl B8.4K Aug 2 17:22 z.frm

—IW=IW=———m—
W= W=———

—IW=IW==—== mysgl mysgl 96K Aug 2 17:22 z.ibd
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-rw-r--r-- 1 root root 1.3K Aug 3 15:36 z.sql
-rw-rw-rw- 1 mysql mysql 4 Aug 3 15:36 z.txt

-- Server version 5.5.1-m2-log

/*140101 SET @OLD_CHARACTER_SET CLIENT=@@CHARACTER_SET_CLIENT */;
/*140101 SET @OLD_CHARACTER_SET RESULTS=@@CHARACTER_SET RESULTS */;
/*140101 SET QOLD_COLLATION_CONNECTION=@@COLLATION_CONNECTION */;
/*140101 SET NAMES utfg8 =*/;

/*140103 SET @OLD_TIME_ZONE=@@TIME_ZONE */;

/*140103 SET TIME_ZONE='+00:00" */;

/*140101 SET @OLD_SQL_MODE=@@SQL_MODE, SQL_MODE='' */;

/*140111 SET @OLD_SQL_NOTES=Q@SQL_NOTES, SQL_NOTES=0 */;

-~ Table structure for table 'a

DROP TABLE IF EXISTS ‘'a‘;
/*140101 SET @saved_cs_client = @@character_set_client */;
/*140101 SET character_set_client = utfg8 */;
CREATE TABLE 'a' (
'b' int(11) NOT NULL DEFAULT '0°',
PRIMARY KEY ('b')
) ENGINE=InnoDB DEFAULT CHARSET=latinl;

/*140101 SET character_set_client = @saved_cs_client */;

/*140103 SET TIME_ZONE=@OLD_TIME_ZONE */;

/*140101 SET SQL_MODE=@OLD_SQL_MODE */;

/*140101 SET CHARACTER_SET_CLIENT=@OLD_CHARACTER_SET_CLIENT */:
/*140101 SET CHARACTER_SET RESULTS=@0LD_CHARACTER_SET_RESULTS */;
/*140101 SET COLLATION_CONNECTION=@0LD_COLLATION_CONNECTION */;
/*140111 SET SQL_NOTES=@OLD_SQL_NOTES */;

-~ Dump completed on 2010-08-03 15:36:56

[root@xen-server testl]# cat a.txt

1

2
4
5
* £ ¥ DBAEW FSELECT ... INTO OUTFILEf .k S H—#%E, HEEL
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mysqldump—# LA TAE, MH AU —KkTRLKEFNIH, HHRIESHEEN—
Btk
[ --where='where_condition' (-w 'where_condition'): S HAELKEIEE. Flum, S
HOZEM T RIRa, H A RaBEBRT 20T FR.

[root@xen-server bin]# mysgldump --single~transaction --where='b>2' test a > a.sql

[root@xen-server bin]# cat a.sql
-- MySQL dump 10.13 Distrib 5.5.1-m2, for unknown-linux-gnu (x86_64)

-- Host: localhost Database: test

......

-- Dumping data for table 'a

-— WHERE: b>2

LOCK TABLES 'a' WRITE;

/*140000 ALTER TABLE 'a' DISABLE KEYS */;
INSERT INTO 'a' VALUES (4),(5):

/*140000 ALTER TABLE 'a’' ENABLE KEYS */;
UNLOCK TABLES;

/*140103 SET TIME_ZONE=@OLD_TIME_ZONE */;

......

8.3.2 SELECT ... INTO OUTFILE

SELECT..INTOERHLE—FERERNT &, HEERT IR RH -KRTHIK
#%. SELECT ... INTORYIEZN T :

SELECT {[column 1],{column 2] ...
INTO

OUTFILE 'file name'

[{FIELDS | COLUMNS}

[TERMINATED BY 'string')

[ [OPTIONALLY] ENCLOSED BY 'char']
[ESCAPEDABY ‘char’]

]
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[LINES
[STARTING BY 'string’]
[ TERMINATED BY ‘'string')

]
FROM TABLE WHERE ......

H A FER[TERMINATED BY 'string'] #8158 %, [[OPTIONALLY]

ENCLOSED BY ‘char' ]l AN TEHFENEE S, [ESCAPED BY 'char'lFE R L,

[STARTING BY 'string' | R BITRIFAF S, TERMINATED BY 'string' R onBiTHIZ R

e, mFEEAEREEMFELDSAILINESHET, BIAEALATHIRE .

FIELDS TERMINATED BY ‘'\t' ENCLOSED BY '' ESCAPED BY ‘'\\'
LINES TERMINATED BY '\n' STARTING BY '’

file_nameF >R FHAYICH:, BXHRENBEHRLHRZmysql: mysql, &1

MySQL& i &% H R H :

mysqgl> select * into outfile '/root/a.txt' from a;
ERROR 1 (HY000): Can't create/write to file '/root/a.txt' (Errcode: 13)

HESFEIZH, NREESRE:

[root@xen-server ~]# mysqgl test -e "select * into outfile '/home/mysqgl/a.txt’

'

fields terminated by ',' from a”;

ERROR 1086 (HY000) at line 1: File '/home/mysqgl/a.txt’' already exists

% % ild SELECT INTOR tHHy&Ras 4«

mysqgl> select * into outfile '/home/mysqgl/a.txt’' from a;

Query OK, 3 rows affected (0.02 sec)

mysql> quit

Bye

[root@xen-server ~]# cat /home/mysql/a.txt
1 a

2 b

3 c

FILARIL, BOIASHAISCHERLITABR T EIRY, mRBEMER o FH, 40,7,
=] LA{# FIFIELDS TERMINATED BY 'string'3£3, #n:

[root@xen-server ~]# mysql test -e "select * into outfile '/home/mysqgl/a.txt

fields terminated by ',' from a";
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[root@xen-server ~}# cat /home/mysgl/a.txt
l,a
2,b

3,c

FEWindows ST, EAKBITHL “\r\n”, HRHESHE T EEE ELINES
TERMINATED BY#%Mi, 4.

[root@xen-server mysqgl]# mysql test -e "select * into outfile '/home/mysqgl/a.

[

txt' fields terminated by ',' lines terminated by '\r\n' from a";

[root@xen-server mysql}# od -c a.txt
0000000 1 , a \r \n 2 , b \r \n 3 , ¢ \r \n
0000017

8.3.3 EBEEMNHIKRE

mysqldumpfyihk E R IE LR, FoAE BRI ASHNSQLIER, —RAEE
PATEA SR FTLA T, TR LA TR %

[root@xen-server ~]# mysgl -uroot -p < test_backup.sql

Enter password:

MRESHFEE T ARAMEREIRERISQLIED, NLAFRMERZEWN M B F
TERAERMMSEBETRAIME, SRS HIALLTHIRIR:

mysgl> drop database test;
ERROR 1010 (HY000): Error dropping database (can't rmdir './test', errno: 39)

B 42 584 iy SO I SQLIE A A, FrLidwT Ll it SOURCE#Ar 4 5k 447 5
RUZ A H X, T HUR:

mysgl> source /home/mysql/test_backup.sql;
Query OK, 0 rows affected (0.00 sec)

Query OK, 0 rows affected (0.00 sec)
Query OK, 0 rows affected (0.00 sec)

Query OK, 0 rows affected (0.00 sec)
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il i mysqldump®] DAY E HiiE B, (HRH KA —/ R Rmysqldump Al L5 H 77 fif
HR. MRS, T4, B0, BEATRIHNE. Hik, mRIRRIEEEEHREER T
B, IATEMmysqldump# & EH IR ERLFREFHUENENL, HERFIEELHIm
X, FERERETFA, ZHEARERIEMysqldump iR ER T2 HE .

8.3.4 LOAD DATA INFILE

#i & fidmysqldump --tabs{SELECT INTO OUTFILES IR EERER, XIE
B @1 LOAD DATA INFILEfy 43k 3175 A, LOAD DATA INFILERIEZ AN T B . .

LOAD DATA [LOW_PRIORITY | CONCURRENT] [LOCAL] INFILE 'file name'
[REPLACE | IGNORE]

INTO TABLE tbl_name

[CHARACTER SET charset_name]
[{FIELDS | COLUMNS}

[TERMINATED BY 'string']

[ [OPTIONALLY] ENCLOSED BY 'char']
[ESCAPED BY 'char')

1

[LINES

[STARTING BY 'string']
[TERMINATED BY 'string']

1

[ IGNORE number LINES]
[(col_name_or_user_var,...)]

[SET col_name = expr,...]

BT AR S5 28 - {E FILOAD DATA INFILE, %U#iIAFILER, Ho 8 AkRHESEH
Z R+ 4BHISELECT INTO OUTFILE#y 4524 —#%., IGNORE number LINESE T 7] L Z2.i%
SARIETLAT. THERXRE—/FLOAD DATA INFILEA4 S ASCHHIRE], H2BE—F
FISA

mysql> load data infile '/home/mysgl/a.txt' into table a;
Query OK, 3 rows affected (0.00 sec)
Records: 3 Deleted: 0 Skipped: 0 Warnings: 0

AT ItRInnoDBFEfE S| I T A, WRATRFESATEZRIIMEARE, EHKATLL
FRMTHR.
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mysqgl> set @@foreign_key_checks=0;

Query OK, 0 rows affected (0.00 sec)

mysgl> load data infile ’'/home/mysgl/a.txt' into table a;
Query OK, 4 rows affected (0.00 sec)
Records: 4 Deleted: 0 Skipped: 0 Warnings: 0

mysgl> set @@foreign_key checks=1;
Query OK, 0 rows affected (0.00 sec)

BIMATLAE3HEERIFIREAT A, I EI AT, b, WcFlETa, bIIZH:

mysqgl> create table b ( a int,b int,c int,primary key(a))engine=innodb;

Query OK, 0 rows affected (0.01 sec)

mysgl> load data infile '/home/mysqgl/a.txt’ into table b fields terminated by
',' (a,b) set c=atb;

Query OK, 4 rows affected (0.0l sec)

Records: 4 Deleted: 0 Skipped: 0 Warnings: 0

LOAD DATA INFILE6r 47T LL S S A S0HE, (BRI ATLASE B3 Linux Ve R R
2. mBEEEWRISCPURIE HME N, "TLLED m#/proc/stat ek, HABRNFBER L —
Tk Wi CPURYFR cpu_stat, HEMINI TR

mysql> CREATE TABLE IF NOT EXISTS DBA.cpu_stat (
-> id bigint auto_increment primary key,
-> value char(25) NOT NULL,
-> user bigint,
-> nice bigint,
-> system bigint,
-> idle bigint,
-> iowait bigint,
-> irg bigint,
-> softirqg bigint,
-> steal bigint,
-> guest bigint,
-> other bigint,
-> time datetime
-> )i

Query OK, 0 rows affected (0.00 sec)

B FTLURE FILOAD DATA INFILE#y4 3 n#/proc/stat3cff, (HEEEXH P —L%
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[EHTHL, LW THR:

mysqgl> LOAD DATA INFILE '/proc/stat'

-> IGNORE INTO TABLE DBA.cpu_stat

-> FIELDS TERMINATED BY ' '

> (@value, @vall, @val2, @val3,-@val4, @val5, @val6, @val7, @val8, @val9, @vall0)

-> SET

-> value = @value,

-> user = IF(@value NOT LIKE 'cpu%', NULL, IF(@value != 'cpu’,
IFNULL(@vall, 0), IFNULL(@val2,0))),

-> nice = IF(@value NOT LIKE ‘cpu%’', NULL, IF(@value != 'cpu’,
IFNULL(€val2, 0), IFNULL(@val3,0))),

-> system = IF(@value NOT LIKE 'cpu%', NULL, IF(@value != 'cpu’,
IFNULL(@val3, 0), IFNULL(@val4,0))),

> idle = IF(@value NOT LIKE ‘cpu%', NULL, IF(@value != 'cpu’,
IFNULL(@val4, 0), IFNULL(@val5,0))),

-> iowait = IF(@value NOT LIKE 'cpu%', NULL, IF(@value != 'cpu’,
IFNULL(@val5, 0), IFNULL(@val6,0))),

-> irq = IF(@value NOT LIKE 'cpu%', NULL, IF(@value != ‘cpu’,
IFNULL(@valé6, 0), IFNULL(&val7,0))),

-> softirq = IF(@value NOT LIKE ’'cpu%', NULL, IF(@value i= ‘cpu’,
IFNULL(@val7, 0), IFNULL(@vals8,0))),

-> steal = IF(@value NOT LIKE ‘cpu%', NULL, IF(@value != 'cpu’,
IFNULL(@val8, 0), IFNULL(@val9,0))),

> guest = IF(@value NOT LIKE 'cpu%', NULL, IF(@value != 'cpu’,
IFNULL(€val9, 0), IFNULL(@vall0,0))),

-> other = IF(@value like 'cpu%', user + nice + system + idle + iowait +

irqg + softirq + steal + guest, @vall),
-> time = now();
Query OK, 15 rows affected, 1 warning (0.00 sec)

Records: 15 Deleted: 0 Skipped: 0 Warnings: 1

BEAFRcpu_stat, AJLAFEBIRLMTHNE

mysql> select * from cpu_stat\G;
KRAKRAKKARKRKARAKR AR R A R ARk Ak k* || FOW FrRANAAAXAd kA ddhdhhhd A hhhkdh
id: 1
value: cpu
user: 2632896
nice: 67761
system: 688488
idle: 4136329105
jowait: 1468238
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irg: 0
softirq: 106303
steal: 148300
guest: 0
- other: 4141441091
time: 2010-09-10 12:01:04
KAAKRAK KA AKR A A I IIIAA A KA AIII, 2 oW *hdhhhdkkkkkddhkkkdhhrhddhrx
id: 2
value: cpul
user: 1092690
nice: 32285
system: 170083
idle: 515689748
iowait: 652274
irg: 0
softirg: 13856
steal: 29217
guest: 0
other: 517680153
time: 2010-09-10 12:01:04

IR

IZEEEE R SRR RERR AR R R R R R R R RS N 14_ row X R XA ER R R R R R R AR SRR ER SRS
id: 14
value: procs_running
user: NULL ®
nice: NULL
system: NULL
idle: NULL
jowait: NULL
irg: NULL
softirq: NULL
steal: NULL
guest: NULL
other: 1
time: 2010-09-10 12:01:04
XX EEXEEERE R R R R R R R R RR SR EAR] 15. row (AR R R RS ER R AR AR EEEREREESSEE]
id: 15
value: procs_blocked
user: NULL
nice: NULL
system: NULL
idle: NULL
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i

SO

15

owait: NULL
irgs:s NULL
ftirg: NULL
steal: NULL
guest: NULL
other: 0
time: 2010-09-10 12:01:04

rows in set (0.00 sec)

BE LR E— /2R 88 & LEMySQLE 8 BE A 3h3ti54T_LiRLOAD DATA INFILE(E
1), XHEREE TR RNCPUE BHIC % ElFKcpu_stat, T T REBEDHATLREE
A~k ii] A5 _ECPURYfsE I«

my
-
-
-
-2
-
-2
-2
-
-2
-
-2
-2
-
-
-

* %

Sy

io

SO
S

g

* k

sgl> select
100*( (new.user-old.user )/(new.other-old.other)) user,
100*(( new.nice - old.nice ) / ( new.other - old.other ) ) nice,
100 * (( new.system - old.system) / (new.other - old.other) ) system,
100*(( new.idle - old.idle) / ( new.other - old.other ) ) idle,
100*(( new.iowait - old.iowait) / (new.other - old.other)) iowait,
100*(( new.irq - old.irq ) / ( new.other - old.other ) ) irgq,
100*((new.softirq - old.softirqg)/(new.other - old.other)) softer,

100 * (( new.steal - old.steal ) / ( new.other - old.other ) ) steal,

100 * (( new.guest - old.guest ) / ( new.other - old.other ) ) guest,
new.time
from DBA.cpu_stat old,

DBA.cpu_stat new
where new.id -15 = old.id

and old.value = 'cpu

and new.value = old.value\G;

khkdkkkhkdkhkhkkhkhkhkkhkhkhkkhkkhkdhkd ] ryow *hkddkdkhhbhkhhdhkhdhkhkhhhdsx
user: 0.0357
nice: 0.0036

stem: 0.2237

idle: 99.5964
wait: 0.1376

irg: 0.0000
fter: 0.0000
teal: 0.0029
uest: 0.0000
time: 2010-09-10 12:07:25

kkhkkkkkkkkkhkkdkkkdddhddd 2 row kkkhhkhkhkdkkhkkhkhkkhkkdhkhkkkkkdkd
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user: 1.5346
nice: 0.3534
system: 8.9854
idle: 85.2297

iowait: 3.8768

irg: 0.0000
softer: 0.0000
steal: 0.0202
guest: 0.0000

time: 2010-09-10 12:07:38

EkhkRkA XA I AT bk khkhhhhhhhhhdd J  ypoy FhEkEkkkhk Ak ok ok kb ok kb h ok h ok okok

user: 1.4837
nice: 0.0000
system: 7.9300
idle: 79.2285
iowait: 11.3476
irg: 0.0000
softer: 0.0000
steal: 0.0102
guest: 0.0000
time: 2010-09-10 12:07:50

3 rows in set (0.00 sec)

[BI#E, FA1:Z 7T LAX} /proc/diskstat i 47 4n A Froms R 1E, X BEmE X mT LAX R £
ATV RIET .

8.3.5 mysqlimport

mysqlimport/2MySQLE & B R B — AN £ 478 F, MAR Lk, £LOAD DATA
INFILEfJ£r &40, M H KL HAET#FILOAD DATA INFILEIEEMHE . HiF&EEX
T

shell> mysqlimport [options] db_name textfilel [textfile2 ...]

5LOAD DATA INFILEFR[R &, mysqlimportdy4 R FLAFA£5EN, HHEit--
user-thread 2R H X FARRHILHF., XBENHEREHERSFAZAXMH, AR
mysqlimport /] LA R # A —A 30, FRAX BN, FHAHRMbIFE—HKERHITIA,
BR—BEAS LRI AR, @ mysqlimportdf & #h- T APTRKE.
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[root@xen-server mysql]# mysglimport --use-threads=2 test /homé/mysql/t.txt
/home/mysql/s.txt

test.s: Records: 5000000 Deleted: 0 Skipped: 0 Warnings: 0

test.t: Records: 5000000 Deleted: 0 Skipped: 0 Warnings: 0

MRE LR LSBITHEEHEFMySQLIEIE ELESIER, FIXTUFEIERUNT
HINE
mysql> show full processlist\G;
*hkkAkAkXkXAkdkhhdkhkhkhkhkhxxxhkhkhkhkxddk 1. YOW **XXXXXXX A XA ddrdddddddrhkdddd
Id: 46
User: rep
Host: www.dao.com:1028
db: NULL
Command: Binlog Dump
Time: 37651
State: Master has sent all binlog to slave; waiting for binlog to be updated
Info: NULL
*hkhkhkhkhkhkhkhkdhkhkhkhkdhkdrxxxhkhkhxhhkd 2. row *hkhkhkhkhkhkhkhkhkhkkddhkrdxddhrhkkhdxk
Id: 77
User: root
Host: localhost
db: test
Command: Query
Time: 0
State: NULL
Info: show full processlist
khkkhkhkhkkhkhkhkhkhkdhkhkdhkhkhhdkdhkhdhdxx 3. row Ahkhkkkhkhkdkhkhkdhkdkhkdkdhkhkddddrhkxhdx
Id: 83
User: root
Host: localhost
db: test
Command: Query
Time: 73
State: NULL
Info: LOAD DATA INFILE '/home/mysql/t.txt' INTO TABLE 't' IGNORE 0 LINES
*hkhkhkhkhkhkhkhkxkxkxxdddddkhkdkhkhkdhkxxx 4. row *hkhkhkhkhhkhkhkrkxhkhkdxhkhkhkrxkdxhkkxhkdxx
Id: 84
User: root _
Host: localhost
db: test

Command: Query
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Time: 73
State: NULL
Info: LOAD DATA INFILE '/home/mysql/s.txt’' INTO TABLE 's' IGNORE 0 LINES

4 rows in set (0.00 sec)
B LAE Bl mysqlimportsk br_E & [ERF 4T T 24tLOAD DTA INFILEEMRZERHE A
Bk,

8.4 “HFIHEENEKRE

Bt HEARE S, BATTLLRD Bk E M point-in-time Ak & T1E, MySQL#HE
ENERIREEFETHAGFES. BMELTHABAZHEHE, EEAZHEIEE,
SVHRHE, EREXHHHETOTIRE:

[mysqld]
log-bin

FE324/h TP ELERT, X FInnoDBAEE5 IR R M BH _#E B E_TER,
ERERA-EAXMSECRRIEL2SMIEFMICR _#HH HE, #FA3HE HE0RS
SECE %R

[mysgld]
log-bin
sync_binlog = 1

innodb_support_xa = 1

&by 3t B ESCAT, WTLLEEFLUSH LOGS a4 e 4 B — 3T Ry kil B B30tk
RIEE& G ZRTHY 2t H &,

EikE i H HEMAERE R, @idmysqlbinloghl®], mysqlbinloghy{ KT :

shell> mysglbinlog [options] log_file ...

fil4n, Ei&REbinlog.0000001, FJLMERI TS .

shell>mysqlbinlog binlog. 0000001 | mysgl -uroot -p test
MRFEKE SN "HEIH S, BIERSSEFIZRRFKE £ Z# G HEX
{4:’ fﬁ*%_‘/lkﬂ/l\ﬂﬁ‘lﬁi, ﬁ[l:

shell> mysqlbinlog binlog.[0-10]* | mysgl -u root -p test
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L rr LA s E ik mysqlbinlog iy 43 H B — /N30, AREHETSOURCERELRFA. X

MR, UL R HAIXHETEREEFRA, .

shell> mysglbinlog binlog.000001 > /tmp/statements.sql
shell> mysqglbinlog binlog.000002 >> /tmp/statements.sql

shell> mysgl -u root -p -e "source /tmp/statements.sqgl"”

--start-positionFfl--stop-positiong& T 7] LA Al Sk 45 2 M Z 3t il B S FEMN B Rk #HTH
XEERTCABk T S AN ERRYIE ), 40

shell>mysglbinlog --start-position=107856 binlog. 0000001 | mysqgl -uroot -p test

--start-datetime Fi--stop-datetime £ I o] LA I 3k $5 ® M 3t Hl B SR A B S ok 3547

WE, HkFn--start-positionfi--stop-position eI F A< FH[F] ,

8.5 #&

8.5.1 ibbackup

ibbackup&InnoDBFF 4 5[ E KR At TR, "ILAGER & HMyISAMF 5] 8%

FInnoDBFFfiE5| %% . InnoDBFFAES I RIS H THEREMT -

1) iBFA& G IR, InnoDBIFfE5 I E M B EXHHEE RHILSN,

2) # MR E R SO LA R IS R 2 /] 3

3) IBFHENERZRICHG, InnoDBIFESI S EM A E X SHILSN,

4) EREEHNTENERAE.

N TFHEFUNBIRE, WSQL Serverfy A, OracleBiEE, AENRES EAKRE

(
(
(
(

#HE. AR, E&BHAASHEEERSHEMZER, FRESrRERRE IEEE
X, B SEE ERRERR CIFR, FTEHBEEFN., E, ibbackupfyfi A
mh

Q ELEH. FHEEEMSQLIEA.,

Q &hiEaktr, SHRISERERE HI%ER E - fnE S B E3X .

Q ZFEHEEE . EdEm, FTUAXHFARRBIRESE. _
QBELE X, ibbackupF LAz fTELinux, WindowsLL R EHMIUnixRGEES L.
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B
Co
i

ibbackup*fInnoDBFF i 5| R M A BN F «

(1) BemREATH.

(2) MAEMASICHKEInnoDBH- 551 %%.

ibbackup$fff T —FE HEaER B4 H R, RInoDBER I EERME RS R, FEE
RW B, HFFEPeconas AIA RN TR T FFIE, %% AXtraBackupihss TR, EWLAS
BlibbackupIFi A HhaE, HETY REXHATHHBED 6, Fik, EHNEENILE
{# A XtraBackup 3 58 FE & B T 1,

8.5.2 XtraBackup

XtraBackup3Z #MySQL ##8FES.ORRFnS.1kk, [EIEF4#,3 3% InnoDB Pluginki 4= & 3% 1Y
BarracudaTi#& ., XtraBackupfEGPL v2FEMHIU T EM, EH MWhdbht & https://

launchpad.net/percona-xtrabackup,

xtrabackupfr &I G BT -

xtrabackup --backup | --prepare [OPTIONS]

xtrabackupfy & IR E S HK M T :

(The defaults options should be given as the first argument)

--print-defaults Prints the program's argument list and exit.
--no-defaults Don't read the default options from any file.
--defaults-file= Read the default options from this file.
--defaults-extra-file= Read this file after the global options files have been
read.

--target-dir= The destination directory for backups.

-~-backup Make a backup of a mysgl instance.

--~-stats Calculate the statistic of the datadir (it is
recommended you take mysqgld offline).

—--prepare Prepare a backup so you can start mysql server with your
restore.

--export Create files to import to another database after it has

been prepared.
--print-param Print the parameters of mysqld that you will need for a

for copyback.

--use-memory= This value is used instead of buffer_pool_size.
--suspend-at-end Creates a file called xtrabackup_suspended and waits
until the
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user deletes that file at the end of the backup.
--throttle= (use with --backup) Limits the IO operations (pairs of
reads and writes)

per second to the values set here.

--log-stream outputs the contents of the xtrabackup_logfile to
stdout.
--incremental-lsn= (use with --backup) Copy only .ibd pages newer than

the specified LSN high:low.
##ATTENTION##: checkpoint lsn *must* be used. Be Carefull!
--incremental-basedir= (use with --backup) Copy only .ibd pages newer than

the existing backup at the specified directory.

--incremental-dir= (use with --prepare) Apply .delta files and logfiles
located in the specified directory.

--tables=name Regular Expression list of table names to be backed up.
--create-ib-logfile (NOT CURRENTLY IMPLEMENTED) will create ib_logfilex*

after a --prepare.

### If you want to create ib_logfile* only re-execute
this command using the same options. ###
-~-datadir=name Path to the database root.
--tmpdir=name Path for temporary files. Several paths may be
specified as a colon (:) separated string.

If you specify multiple paths they are used round-robin.

MRBMNEH—IE2ED, TUSRTMTHE:

# ./xtrabackup --backup
. /xtrabackup Ver alpha-0.2 for 5.0.75 unknown-linux-gnu (x86_64)
>> log scanned up to (0 1009910580)
Copying ./ibdatal
to /home/kinoyasu/xtrabackup_work/mysgl-5.0.75/innobase/xtrabackup/tmp2/ibdatal
. ..done
Copying ./tpec/stock.ibd
to /home/kinoyasu/xtrabackup work/mysgl-5.0.75/innobase/xtrabackup/tmp2/tpcc/stock.ibd
+..done
Copying ./tpcc/new_orders.ibd
to /hame/kinoyasu/xtrabackup work/mysqgl-5.0.75/innobase/xtrabackup/tmp2/tpce/new_orders.ibd
...done
Copying ./tpcc/history.ibd
to /hame/kinoyasu/xtrabackup work/mysql-5.0.75/innobase/xtrabackup/tmp2/tpce/history.ibd
...done
Copying ./tpcc/customer.ibd
to /home/kinoyasu/xtrabackup work/mysql-5.0.75/innobase/xtrabackup/tmp2/tpcc/customer.ibd
>> log scanned up to (0 1010561109)

.« .done
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Copying ./tpcc/district.ibd

to /home/kinoyasu/xtrabackup_work/mysqgl-5.0.75/innobase/xtrabackup/tmp2/
tpcc/district.ibd

...done
Copying ./tpcc/item.ibd

to /home/kinoyasu/xtrabackup_work/mysql-5.0.75/innobase/xtrabackup/tmp2/
tpcc/item.ibd

...done
Copying ./tpcc/order_line.ibd .

to /home/kinoyasu/xtrabackup work/mysqgl-5.0.75/innobase/xtrabackup/tmp2/
tpcc/order_line.ibd
>> log scanned up to (0 1012047066)

...done
Copying ./tpcc/orders.ibd

to /home/kinoyasu/xtrabackup_work/mysqgl-5.0.75/innobase/xtrabackup/tmp2/
tpcc/orders.ibd

. .done

Copying ./tpcc/warehouse.ibd

to /home/kinoyasu/xtrabackup_work/mysql-5.0.75/innobase/xtrabackup/tmp2/
tpcc/warehouse. ibd

...done
>> log scanned up to (0 1014592707)
Stopping log copying thread..
Transaction log of 1lsm (0 1009910580) to (0 1014592707) was copied.

8.5.3 XtraBackup3LIi & &4

MySQLEE EA G IR TAH A KR EEABSERESY, BRI, “HHHIR
B Bi A point-in-time Rk B M A& M B & . XtraBackup TR X 3% InnoDBTF 5] %
FEEEG, RIERBNT.

(1) BERE—N"%2E&h, HidFTHREERRILSN,

(2) EHRTHEAG, LRREAFENTHLSNEDR KT EREZHRAILSN,
RE, MEHHET, REFHCFLFRERHILSN,

Bk XtraBackupRy& iy FItk i B ARB 40 T -

(full backup)
# ./xtrabackup --backup --target-dir=/backup/base
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(incremental backup)
# ./xtrabackup --backup --target-dir=/backup/delta --incremental-
basedir=/backup/base

(prepare)
# ./xtrabackup --prepare -~-target-dir=/backup/base

Y

(apply incremental backup)
# ./xtrabackup --prepare --target-dir=/backup/base --incremental-
dir=/backup/delta

EREEA, BEELHIXMERE/backup/base BT, HREB=ENIHEEHE
/backup/delta, HETEF, HAFEERLEHNKRE, ARHEESOEATEZEL%
. UTERT N ZEBERED IR

# ./xtrabackup --backup

./xtrabackup Ver beta-0.4 for 5.0.75 unknown-linux-gnu (x86_é4)

>> log scanned up to (0 378161500)

The latest check point (for incremental): '0:377883685"' <===== {f5X/'LSN
>> log scanned up to (0 379294296)

Stopping log copying thread..

Transaction log of lsn (0 377883685) to (0 379294296) was copied.

(must do --prepare before the each incremental backup)
# ./xtrabackup --prepare

# ./xtrabackup --backup --incremental=0:377883685
incremental backup from 0:377883685 is enabled.
./xtrabackup Ver beta-0.4 for 5.0.75 unknown-linux-gnu (x86_64)
>> log scanned up to (0 379708047)
Copying ./ibdatal

to /home/kinoyasu/xtrabackup_work/mysql-5.0.75/innobase/xtrabackup/
tmp_diff/ibdatal.delta

...done

The latest check point (for incremental): '0:379438233' <==== FT—PHEERHFIEFILSN
>> log scanned up to (0 380663549)
Stppping log copying thread..
Transaction log of 1lsn (0 379438233) to (0 380663549) was copied.
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8.6 MREHH

MySQLEIE EA S H ALk BIhee, Btk BEO £ X REZFRIRED
REX IR AT RS . FORVATIRE R A BB E R R — X X, RExH%S
KHATREILAE, XFHREBIERXHRFEMIRE L EFreeBSDRYUFS I RS, Solaris
FYZFS 3 - & %:, GNU/Linux{yiZHE &S (Logical Volume Manager, LVM) %, x B
PALVM 4 Bl 47 4 28, UFSFNZFSHYR B SCHL AR ZANLVMARLL,

LVMELinux R4 T3t o X T EHE—MlEl, LVMAERAMS X Z LBs—
TERBEREEULS X EROREE, FEATURATILIVMASRREERASK, 6
m, BETAE S KRR - ESAEE (Volume Group), BR— s, EH
RAFLAZESH LRI #E% (Logical Volume), Jift—H7EBH%E L OIBRIHFL.
B R@ELYMAI LA G @k S A AR/, I AT DA B 7k AR 7 Nt T &,
FEMNSR., WRME, BROTUETLVMESyEREE (nER%) SIBYWESE, h—
TERENPEECNESEA, BENEHTUREREENZHRE (RBEEAX/D), m
E8-1F7R.

i
o o - Logical Volumes
Ivcreate e . s

é/\}* ] Volume Group

vgcreate S p—

N S N

FE8-1 LVMRyTLIEFE
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E8-2{E R T H Z R HMAIZH/ELVO,

physical disk 0 physical disk 1 . physical disk 2
/dev/hdal /dev/hda2 | /dev/hda3 ] /dev/hda4 /dev/hdb ] | /dev/hdd ]
Ll L1 Ll L‘l veo ll » rj

1 i
' i
P et W s vbr-«ww o o e o s A e e s Y Ol O . St EOOPLEFIDSETHBREEOMBE £ o0

LVO

E8-2 4AyEF|Z ARt

Bidvedisplayir & EERFHEWBLEH, .

[root@nh124-98 ~]# vgdisplay
~-- Volume group =-=--

VG Name rep
System ID

Format 1lvm2
Metadata Areas 1

Metadata Sequence No 1873

VG Access read/write

VG Status resizable

MAX LV 0

Cur LV 3

Open LV 1

Max PV 0

Cur PV 1

Act PV 1

VG Size 260.77 GB

PE Size 4.00 MB

Total PE 66758

Alloc PE / Size 66560 / 260.00 GB '
Free PE / Size 198 / 792.00 MB

VG UUID MQJiye-j4NN-LbZG-F3CQ-UdTU~£f09D~-RREfXD5

vgdisplay it & RIS R E R YU/ REH —DrepMIBH, K/NAH260.77GB, B4
TR PR AEread/writes§, FTLAM Ay & lvdisplay R EE HBI R AP AL ZHE

[root@nh124-98 ~]# lvdisplay

--- Logical volume ---

LV Name /dev/rep/repdata

VG Name rep

LV UUID 7t01Dt~-seKZ-ChpY-QMXC~WaFD-zXA1l-MRbofK
LV Write Access read/write

LV snapshot status source of

/dev/rep/dho_datasnapshot100805143507 [active]
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LV Status

# open

LV Size

Current LE
Segments
Allocation

Read ahead sectors
- currently set to
Block device

-—- Logical volume ---
LV
VG
Lv
LV
LV
LV

Name

Name

UuID

Write Access
snapshot status
Status

# open

LV Size

Current LE
COW-table size
COW-table LE
Allocated to snapshot
Snapshot chunk size
Segments

Allocation

Read ahead sectors
- currently set to
Block device

--- Logical volume ---
LV
VG
LV
Lv
LV snapshot status

LV Status

# open

LV Size

Current LE

COW-table size
COW-table LE
Allocated to snapshot

Name
Name
UuID

Write Access

/dev/rep/dho_datasnapshot100805163504 [active]
available

1

100.00 GB

25600

1

inherit

auto

256

253:0

/dev/rep/dho_datasnapshot100805143507
rep
fsSXzh-IBnZ-aZIn-eP03-b7pk-CPjN-5xUktE
read only

active destination for /dev/rep/repdata
available

]

100.00 GB

25600

80.00 GB

20480

0.13%

4.00 KB

1

inherit

auto

256

253:1

/dev/rep/dho_datasnapshot100805163504
rep
3BYNP1-gqWVG-pfJIY-Bdgm-DIdD-dUMu-s2L6qJ
read only

active destination for /dev/rep/repdata
available

0

100.00 GB

25600

80.00 GB

20480

0.02%
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Snapshot chunk size 4.00 KB
Segments 1
Allocation inherit
Read ahead sectors auto

- currently set to 256
Block device 253:4

MLAER, —#E3NERE, BETEHrep, BETEEEHNKR/DEALI00GB,
/dev/rep/repdataiX N ZHEA A Rk, J B YarbREERERN.

LVMEER T ER & (Copy-on-write) AR GIRRE, HelR—TREN, X#ER
FhEBHBOTEE, FAARBEVYERE, ARRENIBRIERIFERN. 4
RBORTRE, RiEE LA SREN, RESBIRFHEHRNEE, BEXTHHEE
REZETENFREMENERE, FHXAFEASIMEEREZH. mxtTHRBREE
BURfE, R ERAIKEREAIBRRERREBEEHN, BB EEREERER
e L, MRAEZRRECLESEHI, WHERERFERBHRGHEE. Bk, *
RS S HHLEIRIE T 3R B8 2 R8RSk R AR AR & — 8.

BiRkiRE thEX IR

-

h 4
td

pricheaid l

E8-3 LVMHAYHR HRiREL

E8-3\ /s TLVMAY MR, "TEBRHBEH T, EHEH EEBEHRA THRBX S,
B REHEN, A, C, DRRERMNRAEEH IR, MBREFEMNPRRBIZRT,
W LA fr & lvereate R B — /N BB, --permission rR /R BB A IR HiRMy .

[root@nhl119-215 data]# lvcreate --size 100G --snapshot --permission r -n
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datasnapshot /dev/rep/repdata

Logical volume "datasnapshot” created

R BHETE NG, "TLAMIvdisplayfr&REF, #HHAICOW-table size F B FK/Ri%
BB Rz EAIR/D, Allocated to snapshot R R/~ B8 24 522 (A 0 AR I -

[root@nh124-98 ~]# lvdisplay

-—- Logical volume ---
LV Name
VG Name
LV UUID
LV Write Access
LV snapshot status
LV Status
# open
LV Size
Current LE
COW-table size
COW-table LE
Allocated to snapshot
Snapshot chunk size
Segments
Allocation
Read ahead sectors
- currently set to

Block device

/dev/rep/dho_datasnapshot100805163504
rep
3B9NPl—qWVG-PfJY—Bdgm—DIdD—dUMu—sZLGqJ
read only

active destination for /dev/rep/repdata
available

0

100.00 GB

25600

80.00 GB

20480

0.04%

4.00 KB

1

inherit

auto

256

253:4

ALAEE, HErkBREHT0.04%1= R, REAERM RN SER/DMY, RA LM
BORENBIR AW BBk, XEEIREASBARRBER, XFHREHN K1BEELR.
FLVM1R B % 6y InnoDBFF i 5| R AR R 38, A E4E 5InnoDBAfif 51 AR B X4
L ERZM, MALRER . B A EXHFRER - TZRE S, REHETEEEH

frieEa e A,

FEX InnoDBFF-f 5| S XXt BB, BIRETK A, FILARTHES &R . RN
BAEEH AR A ESFREARA L EHE, HXIAKURERMIER 3T, FAnnoDB
MO ERFSRLEMISIE, ETREKER, JEESEIRERZAHIARE, Hor
ERTHAEBAS, RERFGREBEERTIERT,

BALVMBBEZERRILAT LN FHH.
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Q tRBZRIA/NEIRI S . RSB/ ERIR/NELI00G, REEKFEEFRIZRZE
100GB, {HRIMREGAN/NFER—GHRE, NIEAMKIS100GHZER], REHEES
/NI PR B % 7 AR R BR B S RV BT AT
QRBEAGEARNME. BARERE, BANERLEXAN TR, RAE—RE
B— T EERM SR IZRERERBE R, BRAZENBERAXBERIBRBEHE,
EREENFHBARCRFER. FEANLX LM LRI R BB ERE T ATLIAHE,
ArefERBED UL E0RER, BFOHLBIEEERS S & L@ F R,
RAIDR#I4F, XFHRBEGERGEETHEN. REEH ERETHRBENEE, o
DK B T e B B b B A B [, 2SS T ARAE — e Bl 40 point-in-timety
B . BEAICIN, BB FHRLVMAYE B i fEreplicationfySlavelR 55 %% L.

8.7 £l

8.7.1 S¥IMNIIEEIE

EHEMySQLE IR R MR — R TR, Sl RS R, —BARBII KRR
M. BfXb, SHIBITHERESALUTEASR.

(1) EMWFSSEEIEEFICFE —HHH S,

(2) ARG SRS SRR "M B EE NE B CrIP4kHE (Relay Log) ,

(3) MARSG B EMH 4 HEHrIntE, BEHMASE CHEERE L,

THEFREHFAE R, EXREZL2ERM AT IEHHITIE. FRNE, X4HZ
EHIH SRR FRRIEEES LR KMETH, BEE, TRTLSHEN, mMERP K. X
HHAEEMRS S ZRABITEN, MRERSHNEDRK, WEMERTRERK, K
TEREAES-4FT7R

MIRF FEWAER: —NMRIOKE, ARERIRSENEFHE, HELRE
AFHAE; H—TRSQLERE, EHMITH4EHE. EMySQL 4.0MA 281, MRS #
REINMER, RARBERTHGEE, XARHKGTZHEH B EPHISQLIES, XFHR
A aEERNER, Elk, Bk, mMREF-TMRSSHRE, RIETUBZ%E
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U FHINZE .

B

HiEfEER

T~

-

E8-4 MySQLE ¥ B & il T1F i

mysqgl> show full processlist\G;
khkkhkkkhkkhkkkhkhkkhkhkhkkhkhkkhkhkkhkkk 1. row khkkkhkhkhkhkkrkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkk
Id: 1
User: system user
Host:
db: NULL
Command: Connect
Time: 6501
State: Waiting for master to send event
Info: NULL
***************‘*'*********** 2' row dhkhkkkkkkkkhkhkhkhkhkkkkkkkkkkkkk
Id: 2
User: system user
Host:
db: NULL
Command: Connect
Time: 0
State: Has read all relay log; waiting for the slave I/0 thread to update it
Info: NULL
khkkhkhkhkhkhkhkrkhkhkhkhkhkhkkdkhkkikhkkhkhkik 3‘ row khkkkhkhkhkhkhkkkhkhkhkhkhkhkhkhkhkhkkkkkkk
Id: 206
User: root
Host: localhost
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db: NULL
Command: Query
Time: 0
State: NULL
Info: show full processlist
3 rows in set (0.00 sec)

AILAES, IDAIMEERRRVOLE, HARREREFFERS S RZHBAS.
IDA2R 5B RSQLERE, MTHIATIRI AL H EHhiT. BATHREEEERFHARH
GBE, FrETHESWEVOLEEH.

FEREHIERS S LAZATUBRRA AN EBEATE_HF RS, RUMTRIANE:

mysgl> show full processlist\G;

DRI

Akhhhk kA kA kAR A Ak h kAR X F AN *h* G5, rOw Fhrrkhhhrkkhhhhhhkrkhkhhhk*x

Id: 26541

User: rep

Host: 192.168.190.98:39549
db: NULL

Command: Binlog Dump
Time: 6857
State: Has sent all binlog to slave; waiting for binlog to be updated
Info: NULL

ZHIE&iHiE, MySQLNE KRR P REPH, HIEZLHWEMNES . EEEF SRR
3R, WLLEFfr4-SHOW SLAVE STATUSFISHOW MASTER STATUS, #nFBix:

mysqgl> show slave status\G;
Hhhkhkhkhkhhhhhhhhhdhdkhhhhrdddhk ] row *hdhkdddkddhhdhkddbhddddddhbdhohd
Slave_IO_State: Waiting for master to send event
Master Host: 192.168.190.10
Master_User: rep
Master_Port: 3306
Connect_Retry: 60
Master_Log_File: mysgl-bin.000007
Read_Master_ Log Pos: 555176471
Relay Log_File: gamedb-relay-bin.000048
Relay Log_ Pos: 224355889
Relay Master Log_File: mysqgl-bin.000007
Slave IO _Running: Yes
Slave SQL Running: Yes
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Replicate Do _DB:
Replicate_Ignore_ DB:
Replicate_Do_Table:
Replicate_Ignore_Table:
Replicate Wild_Do_Table:
Replicate_Wild_Ignore_Table: mysqgl.%,DBA.%
Last_Errno: 0
Last_Error:
Skip_Counter: 0
Exec_Master_Log_Pos: 555176471
Relay_Log_Space: 224356045
Until_Condition: None
Until_Log_File:
Until_Log_Pos: 0
Master_SSL_Allowed: No
Master_SSL_CA_File:
Master_SSL_CA_ Path:
Master SSL Cert:
Master_ SSL Cipher:
Master_SSL_Key:
Seconds_Behind Master: 0
Master SSL_Verify Sexver_Cert: No
Last_IO_Errno: 0
Last_IO_Error:
Last_SQL_Errno: 0
Last_SQL_Error:

1 row in set (0.00 sec)

A SHOW SLAVE STATUS#r 4 W LAMLEE M AT H flHEiTiRE, FEEBHSHA:

Q Slave_IO_State, WA HAIIOLBIRE, LAREEAHWREFRERFBREZ
Bl H &

QMaster_Log_File, B/RnH4alRIFHERFBN_SHAE, LRREERLATES
HI2 3 AR % 2% Hymysql-bin 000007,

0 Read_Master_Log_Pos, B/nXaiFFEEMRSH Lkl ENRERMULE, B
RFY, ERAFIERT HE1R 2 Emysql-bin.000007(55517647 1 {wFF BALE, HIE
#2 [5]4 T mysql-bin.0000075x 4~ — | H £ 529M (555176471/1024/1024) HINZE.,

Q Relay_Master_Log_File, Z4aTH4kHERPH _#HHE.

Q Relay_Log_File, BRHAIE AR HREKHE.,
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QRelay_Log Pos, B rnY4ATHATEIH4kH ERRBRME.

Q Slave_IO_Running, MRS 2 HIOLEIEITIRE, YESEREBITER.

Q Slave_SQL_Running, MAk% 2 HSQLERIEBTRE, YESERRBTEHR.,

QExec_Master_Log_Pos, RARPEHEMFBEN _HK B ERBENMLE,
(Read_Master_Log_Pos - Exec_Master_Log_Pos) W[l % %24 B7SQLL & T HIIE
B, BARFN, ERRFERYAEMRS BEELERPH,

fir & SHOW MASTER STATUS® LA R 25 F AR5 2% th ikl B BHVRZ, fn:

mysgl> show master status\G;

LA R R R SRR LR EREEEEEREERSEEEESE] 1. row s Je dc ok % de Kk de gk ok % % ok ok g ok ok de ok ok g ok ok % ok
File: mysgl-bin.000007
Position: 606181078
Binlog_Do_ DB:
Binlog_Ignore_ DB:

1 row in set (0.01 sec)

FTLAEE], a7 Z#tHlH Hidx T RBE606181078 M B, ZEM 21X —Ft Al St
MR % _EHIRead_Master_Log_Pos, R LARAII/OLERHIERT .

— M FRIBE EE HIRE AN E R B IIRS F ERVORBISQLARETBITER,
i BB R M AR 55 8 FnE IR 55 38 Z AIRVRER , FARMARS 3% LAVEIE R A SRR
B MR 5 3% BRI ERRE,

8.7.2 HRER+E M &ML

EHITTLURRIE D &G, EADRTNURT &G, KEEHEWT:

QBB A, BT MySQUEE AR BB HIA T EERARSTE, Bk TLET R
HiR UL 2 IR R N,

QA RETE, BB SRS R, THIRICE T RS B,
W E IR BHE S . — R ATLIETDNSHRound-RobinFiLinux VS B sk
LA BT,

QEEEED ., EHAEGRARD, BEARSETEEH, TRILRESL,

O o M AR A7, st IR AR % 55 4 B T AP RS IR IS
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k)
Co
Fe

It (] Ff S R]

ATH, SRIEVE HARR R LR RAREHR, HFERRAERRETEGETEAR
By, RIZHATAARA T EMARNEHIZESE, MRS SARELAER, —MTKELE
AIDBA#T TiR#1E, ZNDROP DATABASE®#DROP TABLE, ixit M Ak45 25 thil &iz
717, ABXETanfa AR 52 H TR A Ve ?

— R ELBCAT A5 R il X MR 55 4% _ERIEIR FE BT FE R o DX HOBR IR, DA SR 8 4 5 il
FRBERCERE D . YEMESE LRARBEN, ABEREMES S LB, ®
Ja B ARYE 2t B B Tpoint-in-timefY R BN R, HL, BRE+EHIRI %52 19amES-5
B

», .
RN . NS T S 5. 0 A 5 0.0 0, T, 00 0
B el s o s et AR

E8-5 fRE+EHIIE G M

B A BT AR ES, bR AR E 6], BIE Skt BMIRS & £
IEZIEE, RIEALI—/NNEEIIER, XABhE A F ik, REEEREER I
HiE /NP G SR AAFR, RSl B, XM RBARER
B5 LR R IERI R A

MBR S5 28 5% ¥ LA S Fread-only #6301 «

[mysqld]
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read-only

J& Hread-only 8T /5, anRRIEMIRS S HIA P A SUPERIIR, NUXFMAR 55 25047
EfESRRIERSME -1 HIR, m:

mysqgl> insert into z select 2;
ERROR 1290 (HY000): The MySQL server is running with the --read-only option so

it cannot execute this statement

8.8 NG

FEEENBTARNEEREDY, HIHETMySQLEWEEE An—S&hHR., Hd
EZF WX InnoDBFE i S| ¥R &4, mysqldumpFixtrabackup®y T B # v LAR 4 3t 3t
InnoDBFF i S| R #ITELRA R TIE. &5, W T AR, BdBMEHEANES,
FILARIEFRN VB R — A LR ELMySQLE B Rk H K.
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HREMM AR — TR BRI TR, (EMARERAESR, KB T3 InnoDBAF 5| H4¢
HOTH. MRZAZENATRELT2EMHERT, NARMIZEFER T afER
InnoDBFF# 5 | EE4F AR TAE. FEATREMELT JLAT H 5 A B FInnoDB P RE[R] & -

Q EFAERICPU,

Q N EER.

QO R 4 P RE A RS o

Q & ## iR ERAID,

QREAGNERDRER,

Q AR [RI 3 2R G BediE AR R R .

QEFEAEREEMATE,

9.1 ZEFEAIERCPU

EREEDEIEEN NS, —#4 4FF: OLTP (Online Transaction Processing,
ELH K 40H) FIOLAP (Online Analytical Processing, 7EZ&sr#7ibiE), XEFHMELT
RS ERN ., OLAPEZ RESECESEEET+, —BREFEENITERISQLIEMRK
#HF7E W, OLTPE FZE R WS E N AP, WRITRS. E&BHARX S, Blog, W
KWERFN . 3 TFOLAP, HHRERFRE/N,

InnoDBF# 5 | 8 — A #052 F TOLTPRYSE FE L , 3 R AR A an T B

O APRENFERX. '

Q 55 A0 ER A ] — A b B .

QERIFDEAER, —BREERS.

Q ZE&HERERD,
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FLAE S, OLTPRYSE &I A M CPUMERHA R, FAEANERTIHESR
fTELE. HE, EHS RS CPURRIE, XU E/EOLTPRI B B FI b R % 2 .
Hk, ALABOLAPZCPURERI ML, HOLTPRIORER WMk, BIVERWIRENM,
P £ B0 R D MEIR B IOMALE |,

B, HTIHRBEL N, CPULH KRR, % NITCH K6k
ARG, Fi, AR ReMINCPURLENRIR, BEMIENCPURRIES
¥, W44 Inte IAMD X &R t T 6B FICPU, M RBERIERKMFL, RITBAEE
BRI 128 MICPU, XEREE R B IR AT X35

MInnoDB7f B IR 1284 ERE, HEEMNE SRR/ RIHWMASTER
THREADH 52y, BEMHREREHTHLHMMA. 48, FELKOSBTLMY
K B X FURTE , Bi#InnoDB Pluginffi 427 & Fhilli T B4 BR*t £ 4 CPURIAL IR M e
B THRAMES. Fik, MEMRICPUXH LY, InnoDB PluginR FIFM#E, Boh,
RIFBCPUR £ ZHY, RA] LA 3T 2 ok 2 #tinnodb_read_io_threadsFlinnodb_write_io_
threads 3 KIOMIZERR, X PEMAEE 7 FIFICPUR S 14 M.

T MBTHMySQLE A, —4&SQLZ HiE 4 REEfE—ACPUIT TIE, H A X#H£CPU
(IR0ER, OLTPHOBLHE R R — R ARR 2, FIL3tOLTPR AR A RMR A, 18
£, £/ CPUS#LBCPUMAME K& BIE KB IR EBYMN,

9.2 AFMEEMH

MAFRA/NRREE B R R R FE R MR, B AT EAETRITCL T M2, InnoDBFF
oI ERBREFHE, NEFERS, FEEEFT - ARRNE s, BITHXANZE L
FRAInnoDB Buffer Pool, ‘BRIA/NE BRI T BB ERIMFE, PerconaZy FIFCTO Vadim
M T —RK, DALR B NFRIEERE, &RmE-15R.

EERpmRAE, BEMBESISK/NNISGB, RFHEMIBRIK/NBIIEA2GB,
4GB, 6GB, 8GB., 10GB, 12GB, 14GB, 16GB, 18GB, 20GB, 22GB, Hi{}
sysbenchfJflli&, ATLAREL, BEELEMAbRIMK, MR ETPS (Transaction Per Second)
SRR, S AT20GBAN22GB, BIBERMAEE THRAMNRSE, B XS
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I R/DEL R TEBE XSG HIR/D, BRI SO (R0 7T LUE N7 kAT,
X TR PERE P 2R B LRY, TR thith 3 N RE TR o S8 B

sysbench oltp, 80min rows (18GB data)

2500

2000 e

1750 +-

1800 Lo

TPS

1250 4=

—e—RAID10

1000 -+

750

500 - g » |
; S

250 o

2 4 [ 8 10 12 14 16 18 20 22

Buffer pool {[memory), GB

E9-1 ARIATFA R T InnoDBEEf 5] SRy M EEREL

BrLL, BOZTEFF R PRI “TEER “SAREMR/NTRRER £, HUAMHE IR
FERRS SNAFRIR/h. 28R, BEERELNNE, TLHERHAIRIERE.

LA Z AT BRI N R D TR EMA TR? WIAEL AR LA RE HAvR
&, R EEARIERBRANTERBA L Gk RIS b R Sy 2, 8 E InnoDBAF i 51 %
IR ph Ry iy 3R B /NT99%,

mysgl> show global status like 'innodb%read%'\G;
LA AR R R R RESEEREEREEREERESRESE] 1. TOW **kkhhkhkhhhkhhhkhkhhhkhkhkhkhhkhkhk
Variable_name: Innodb_buffer_ pool read_ahead

Value: 0
kkkhkkkkkkkhkkkhkkkkhkkkhkkkkkkk 2. TOW **k*kkkkkkhkkkhkkkhdkhkhkkkkkkkkxk
Variable_name: Innodb_buffer pool_read_ahead_evicted

Value: 0
khkkkkhkkdkhkkkkkhkkkkkkhkkkhkkkkk 3. Yow *kkkkkkkkhkhkkkkhkkkkkkhkkkkkkk
Variable_name: Innodb_buffer pool_read_requests

Value: 167051313

kkkkkkkkkkkkkhkkkkhkkkhkkkhkkkkk 4- TOW **khkkkhkkkkkhkkkdhkhhkkkkhkkkkx

Variable_name: Innodb_buffer_pool reads
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Value: 129236

de de de e dede % ke % e e e e e ke e e o o ke b 5. YOW *kkkkhkhkhkhkhkhkhkkkkhkhhdkhhkhkhkhkk

Variable_name: Innodb_data_pending_reads

Value: 0

dd K gk okodkok ok h ko kkkokkk ok k ok ok kok ok ok ok 6' YOW *kEkkkhkhkhkhkhkhkhkkkkkokohokokkkokokkkk

Variable name: Innodb_data_read
Value: 2135642112

hkhkhkhkhkhkhkhkhkhkhkhkdkdkhkdkddhkdkhkdkhkdddhi 7. YOw *kkkkkkhkhkhkhkhkhkhkhkhhdddhhdd sk

Variable name: Innodb_data_reads
Value: 130309

khkkhkhkkhkkkkkkhkhkhkhkhkkhkkkkkdkdkdhk 8. YOW *kkkkkhkhkhkhkhkhkdhkhdkkdkdkdkdkdhdhhdkhkdk

Variable_name: Innodb_pages_read
Value: 130215

khkkhkkkkkkkkkhkbkkkhhhkdkdkdkdkdir 9. YOW *kkkkkhkhkhkhkhkkhkhkhkhkhkhkdhkdddkhdthki

Variable_name: Innodb_rows_read
Value: 17651085

9 rows in set (0.00 sec)

EREBEHIEAEE LT FR:

Q Innodb_buffer_pool_reads: 777 M4y 5 B A1 BTk 3L

Q Innodb_buffer_pool_read_ahead; TRiEMIKEL.

Q Innodb_buffer_pool_read_ahead_evicted: TRIERITT, (HEEA HIREUH M EE rhith H
RTINS R, —RARAM ISR,

Q Innodb_buffer_pool_read_requests: MEZE it H B T HI k5 .

O Innodb_data_read: HibiE ARIFHHK,

O Innodb_data_reads: KRACIREIFRAKE, BRIERATREERRLNI.

AT AT LA R & Pt G b it A1 «

innode_buffer_pool_read_requests

2 ity P 3=

(innodb_buffer_pool_read_requests+Innodb_buffer_pool_re

ad_ahead+Innodb_buffer_pool_reads)

innodb_data_read

FHBRIERAF =

innodb_data_reads
M LERBITFE, ErhhdrdiER= 167224026 / (167224026+ 129264+0) = 99.92%, W]
R4 ETAFRIEDHERRRK.
BIER b RN ER R TRBEXMHRI KRN, FUAEREGRAHARE, BIEE
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AR ihith AR — AN FR PR RIS, J5 & Mmaster i BBR ATTCRE R 7P 5 A#i#,
BREFRRMEFELANE AEMRH S,

9.3 WHEIEIEEMEERZID
9.3.1 ZHHER

MRk £ BB E VR R R LME & . VUV AR BRTEIEF R, &
AR 55 2 4T — AR E FISASSUSATAR O RIEE AL, AR5 SRHUMEER FF fa /N EMEEE R, HETE
ZHKE2STRISASHUMEE 2L .

VREEE RN EENER: —DEFTERFA, 3—TE2KE. HpTRSSVUBER
Ay E R ] C 2 REREIAFI3ms, &4 15000rpm, FFEHUMIEE & & KRV RIEE TR BHEK,
BREBAARITESER TR B R —H, REEETIRFER, M TLARILLE .
B, BERRITHFITEERER AR A RYRCKTER AR LRI R, (R GFF U ] Y 58 BE S8t
FREMLIGIA]. B FERIR 2% T AT R AL /R B 7 o3 v R B 5 (R e b

ATLASS £ SR8 £ 4 BURAIDSR 2 & o FE R AR, rTLAR B S o i FE A RIRE £ B
Z3nt Rk 10k} 8

9.3.2 B

BEABELS, FAEBGBREETAFNESERA, 2L/LFEHAN—RFFEREE,
HAEBING (Flash Memory) A, EANFRRERYE. KIS RME, FRLAN
Fk&CEBHEE EB/BA T ZHEA. S EMA—-KEHABRSELR, BdHEKLHR
NfFskit—SREHEEFRNTTLRE. FENFEHERSEEHEMCA R LA HRHET
R0 E AR A TB R B R 5 R . BB E] #Oracle A R Bl WA R IRH 40 B &
R £ A Exadatafi} 55 25 .

AEFHEEVYHER, IFE— I T2iBRTixd, EEEEIBERENIRS L.
Hitk, BEEEATFEEREFIBER—H, FERR KRN HARBLIEE RO RER
$HE, FTLLE S TEA AR S —BURAL AR . B AR A MBI SR E
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PR ERTRER.

F—FHHE, AFEFPHEEEATLAERHR, RE@EdmEX (sector) FIEEERTS, Mt
BEESZA, FENTIEERMAEE (erase) #RIE, BMBRRIERRERSHIENRKX
LK, MeREERENTERAZBERRAER E, XMMERREARSTRTRE LN,
HWHEAI128KB, Bhi, BNERRABERENRE. C27F SR IRBUGXAHE,
ERETERENA, FEANLZERSEAES AN EFERE-,

RAFELERBASERRE, NFERENESEELIEREY., RBUREETRT
BAREE, FxTEAESESIREFROME, FIZFEHHERRERE, Bt
ZHIB NBIE,

E9-2 B R T —/A-FH 8 A B AR AL 284, @ R4 B B I A7 28 XA i ok PR A [ AR
HAYTFRER, REEAHEIRBIRE, St ENEE, BAEANERE
ATLALRMEHE IR A, AnFR(1% AT Inte] X-25M [ 258 £k & 10:8 18 19 B AR A,

ARM7 |
» Flash Memory J
Flash <16
x16 | Memory %
" . |
Host SRAM Controller N
IF Controller Flash Memory
x32 x32
Host <—3| fe—p
I
Flash Memory
x16 | Flash x16
&—p| Memory |
Fy Controller kM
x32 ash Memory ||
h 4
SRAM

FE9-2 Wl E Y B A RE AL 24

FARNFR—ANTELHRFiRE, BRARSHEAFBHEM:, FESEAFERK
WP RIERt . M EN A —MRTFHRE, BRG] S SIEUOM & MZ M hkpk
SRSE R AL, BREDREEGSGRMBRER. B LXEHIMNITF, BE
BRI FER —&/NTF0.ImsZEA . E9-3B/R THEIMBER, N, BEAEAIBEN
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U RIERT Z AT ELER -

Random Access Time{ms)

Memaory | 0.
2.5 SAS Disk
53D3
5502 o

FEl9-3  [E ZRRE A ANE AL BRI U5 [R5 i A PR AR

>t F B AFE £ £ InnoDBAEE S [ L, "TLANS fninnodb_io_capacityZB & #HI{E, LA
BT 5 F FA B ARE AL R AU IOPSA et . [ 4L 7T LAE i & B iR ALRS & 25 A InnoDB
FRESI MM, PEETIAYE AR . b, BRLIEH I XK InnoDB Secondary
Buffer PoolFfiipatch®, i%%hT "ILATE I H E BB AR R R BEAL IR IR, ENFS
b FESEAE B Z AR — BETNFESERN R E i, DIUEY E& iR
B, ReBdEETLE.

9.4 HHEHIZEERAID

9.4.1 RAID3E!

RAID (Redundant Array of Independent Disks, MIrREARTTA%E) WEARM, 5t
RACZ AR EE A A AR, ROV~ T HEARA, EHRAEIHEEE Mk &
B, FEEARWER., ATHEZIERAGRA-TEZEMBKE, RAIDERRRER -8
MERRBHA AT, HRBERAERASIEEAE—TEL,

© ‘EMHsHL: http://code.google.com/p/david-mysqgl-tools/wiki/innodb_secondary_buffer_pool,
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RAIDFIE A2 :

O 43R 3 S B

O 3B S I

Q¥Emt-EERER

WIBAFRRENAS SR, & LARAIDA A HR A4 HRAID 0, RAID 1, RAID 5,
RAID 10FIRAID 50%:,

(1) RAID 0: £ HAAHK— KM, FEHITE, FTU0, BERR,
RAID OFFER AR IE, CRESMUAIFFIER, E2HA— KU, EFREIEN,
R BIR R A AN ORI T B, RIERR XSRSt e b, BLL, ERTAR
HFsh, RAID Ofd & BRI, (HRRAID OATTAIEE, MBE—AHE (BE) i
o, MFEGHESEES, Bk L, SHANKGRE TR —RARENX A, B
b ERRT BAVOMB B EME BN, FLARAIDKAESHOFER. Lot
Ri% — DRI AIRER SOMB/FD, PN REFLAIRAID 035 BEZI96MB/ED, =/NEEAELHYRAID 0
WiFZ130MB/FE, AL 150MB/Fb,

(2) RAID 1. FRZELA EHINAHEAAE NG, £t 2 B BIERE TG R
FREBGE R, (A5 AKBEWA R, BRIAMAHFRIE0 LS SR RAMBE, TR
EAHAER, BARSEE, FETHRERS, RAD IBRSR, HEEY, £EE
f EEBOSRE R SRR S L —RRIE, MEEA (WE) R, SREL
MR RN T, BChA BREAMMIEEG, FIRAID 1HEIRE e FA M
RAIDG Bl R BAFHT, (B2, TRAL WA, EARAID |, (NE I HANHER, H
EARAID 12 By B RAID A g 2 %1 F B8 S R Y — 1~ 5l .

(3) RAID 5. B—Fifrfthas. BUERLMGEBARFNTHRRSE, CERN
EDisk Striping (Hi#t4rX) HA. RAID SEAFEE=AMA, RAID ST IEHIRIEE
by, TIRIESIRAMN R 2B 5 BAE R4 HRAID SHI&A Bt b, 3 H418
B 1Z BATARR R RO BCIE 5> BITE 65 T 1 R A9RA2_b . 2RAID SH— M BEASOR & A 51 R,
IR T B0 SORROAR R B0 2B R 15 B 5 0 B WSRO SR . RAID SATLAZE A8 ZRAID
OFIRAID 1f9#fsh %, RAID SFILLAAGIREMIBL LR, EEBREELERIE,
iR £ 2 E AR R E L 2% . RAID SEAFIRAID OME LI HIRIEEGERE, RELT
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—AMAEREELE, FUBAREREEN LS, F(ERWrite BackaTLALLHERESER D,
W, BTEAMEEIE—HEKRERER, BELRAID SRYREA 2 A FIF R ELLRAID |1
m, PR AR,

(4) RAID 10f1RAID O1: RAID 10R4E5SH, BoXEE. CRAAELS AMA,
YARAID ORIBARA &, ASFRXMAE B HARAID LEfE, RAID 10FE N HAYIRIUE
B, mHE#AALRAID OF @ISR R, RAID 01| 5RAID I0WEFHK, LK,
HRAREEHEIMAER., EERENEAS AW, ZTHRAID INERAE, mERE
Eﬁ%ém%mmﬂﬁﬂaRMDM%Emm)mﬁ%E%%ﬁEEE,Kﬁ&57~%
SIBABEAAE LBEOBE: FAHRER—ANERALMHH, RAID 01gi&{E1tia
£, MRAID 100" LATEABHERAID OR9HE% FIEH E1E. RAID 1075#0iF A T RAID OFy
HELKRAID 1%L (RY7) FMEE, ENREETERSNEL, FAZEDLBHA
FANT LA BRI BEBE A REE .

(5) RAID 50: RAID SOWBEFRABEHRBETIFH, MEDORERAR, HRRAID 0—#,
BOEH sy KR AHE, ERI—BRINR SRBEA S A, RRAID 5—#, RAID 502 L%
MRBARRIEREN RS, ARBAHHOSAEEN#EA L, KEMNETRERAID 5
HIIR B HERE.

*tTHOE AR YL, RAID 102 BFHEHEE, BRI 3B T RAID IFIRAID OfyfHE.
B, H—/HEARME, HRTRAZABRAPRM, BAKH (stip) ZEAMM,
ﬁ%EEF%%TEﬂﬁﬁﬁ%ﬁﬁa2éﬁﬁ£$ﬁﬁ%ﬁﬁ$.~SE#%%%$%
HIONBA20% LA, MH—ERGHIONBANGLI0%.

9.4.2 RAID Write BackIfjgE

RAID Write BackIjJﬁEz‘?: ERAIDIZ 2 REME1E B ARBIR A B S RIZFH, FHHEEA]
ZHEFEERIT. SEBRFLE, THEFYEEBRIEREANTE, HLEEALR
ERT, MTEEERR, XERTOEE. flin, XEMASHEA. FERsync_binlog
BOHIRRE I T 3t H B SRB A, ETRRES, XLEERTLIE B IRT.

B, MRRAFRETSI, Write BackIhREF RER BB BRI, BAZTAIHE
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BERAIDRH, XA HEA BAMEEREALT . ik, KE2HEFRAIDRER
TR &EH AT (BBU, Battery Backup Unit), E A LAIBLLHEFF I8 Write Back T RE.
AEHEERIA, BERFFAHTREFRAERN, MEFIRRIRAIDIZEZ K& MRS 2
RO, FE-SRINAFENSE.

R %A B Write BackZhiE, IB4ERAIDRIZE & B/rAIH & Write Through,
‘Write Through{& HEZ M E A, BEHEAMEITRIAZRLT, HENHERZLEHEA,

BI{ETFT )5 T Write BackZhiE, RAIDRMLFHE R & /S T Write Through, FAZ Ai2E|
&, REFEMWrite BackFIRIIR ZRAIDRARME B BT, AT HIRBBE M,
RAIDR&EMBRERMRE, HEARBEARMMEER, EXBAXRHEIN, &
$gWrite Back ZhRe YA B h %2 B Write Through,

PRAT LATEVS A A & £ B0 T RO L T 58 11l J2 F Wrrite BackZheE, o mILA7E Lt FE FL I
5% % 6 i Write BackZhiE, REBARAREN, MELIEFMERA, TNAMIRER
A & 5 BTG LT /B Write Back,

Al AR it 6 A 20WHYID 5 R EL B Write BackFiWrite ThroughRYMEREZ 57«

mysgl> create table t ( a char(2))engine=innodb;

Query OK, 0 rows affected (0.00 sec)

mysql> delimiter //
mysql>
mysqgl> create procedure p()
-> begin
-> declare v int;
-> set v=0;
-> while v<200000 do
-> insert into t values('aa');
-> set v=v+1l;
-> end while;
-> end
->
-> // i
Query OK, 0 rows affected (0.12 sec)

mysql> delimiter ;

BMEIR T — MESRFEA 207 FidFHFHLRE, HAEWrite BackFf1Write Throughfy
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BB T2 RHEATIR, WAL RMEK-1FR:

*£ 91
RAIDix & fef il
Write Back 43Fh
Write Through 31438h
Write Through with innodb_flush_log_at_trx_commit=0 68F)

BAVOAARE—ANFSH, MEEFERGSCALL PRIZFTH, B HEEEESLFRt
FTT205 ki ES, MUEATLAESR, fEWrite BacktR T HhATH A AFHE43F, MWk
Write Throughtf 2, T HATHT RIFREE3 1538, KLRI0LFEMER.

L 5K FEWrite Through#ist, T, ifiid# 2 ¥innodb_flush_log_at_trx_commiti% & A04h,
LA BT I BPAV AL, X REESH T, HALZKIXET, BEMHENSA
AREEEFEREFRRH, XA REmasterZREDE B SRIFTHIM B, B
LT HEEANEANER, FLABTEELEHEARE.

943 RAIDEEEIER

RAID-RYEL B 7T LAZEAR %5 2% B3 i A — AU FBIOSHEL B, AfFE
TEMIRE., WA, RET BWEIF R T EFRIERL TR RETRAID-RRIELE, 40
RURfE AR ZLSIA 7 AP EEHRAIDR, WATLAE FAMegaCLIT E#{TACE

MegaCLIh ZMM&1ERFARAE T FF, fEWindows FiL2ft TGUIR EAVECE , X%k
LR B B, X B RN FEBEN B4 17 TMegaCLIF{E M, Windows T ] LAfE FiMegaCLIL.
exefEfF .

{# FiMegaCLIZ&E FERAIDRHIE B -

[root@xen-server ~]# /opt/MegaRAID/MegaCli/MegaClif4 -AdpAllInfo -al

Adapter #0

Versions
Product Name : MegaRAID SAS 870BELP
Serial No : P012233608
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FW Package Build: 9.0.1-0030

HW Configuration

SAS Address : 500605b000d1el80
BBU : Present
Alarm ¢ Present
NVRAM : Present

Serial Debugger : Present

Memory : Present
Flash : Present
Memory Size : 256MB

TPM : Absent

Default Settings

Phy Polarity : 0

Phy PolaritySplit s 240
Background Rate s 30
Stripe Size : 64kB
Flush Time : 4 seconds
Write Policy : WB

Read Policy : None
Cache When BBU Bad : Disabled
Cached IO : No

SMART Mode : Mode 6
Alarm Disable : Yes
Coercion Mode : 1GB

ZCR Config ¢ Unknown
Dirty LED Shows Drive Activity : No

BIOS Continue on Error : No

Spin Down Mode : None
Allowed Device Type : SAS/SATA Mix
Allow Mix in Enclosure : Yes
Allow HDD SAS/SATA Mix in VD s Yes
Allow SSD SAS/SATA Mix in VD : No
Allow HDD/SSD Mix in VD : No
Allow SATA in Cluster : No

Max Chained Enclosures 2 3
Disable Ctrl-R : Yes
Enable Web BIOS : Yes
Direct PD Mapping : No

BIOS Enumerate VDs Yes
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Restore Hot Spare on Insertion ¢ No
Expose Enclosure Devices : Yes
Maintain PD Fail History : Yes .
Disable Puncturing : No

Zero Based Enclosure Enumeration : No

PreBoot CLI Enabled : Yes

LED Show Drive Activity : No

Cluster Disable : Yes

SAS Disable : No

Auto Detect BackPlane Enable : SGPIO/i2c SEP
Use FDE Only : No

Enable Led Header : No

Delay during POST : 0

HTHRAE R, XBERAFIE THRBH—/NEy. Ad Likad, WLIEEIRAIDR
H— B, AMXBRAID-RAY A2 EMegaRAID SAS 8708ELP, 77 k/NE256MB,
—EBRARECE, BN S R Write Policy HWB (Write Back) %,

MegaCLIE AL X ER LB UEANEEL, .

[root@xen-server ~]# /opt/MegaRAID/MegaCli/MegaCli6é4 -PDList -aALL
Adapter #0

Enclosure Device ID: 252

Slot Number: 0

Device Id: 8

Sequence Number: 2

Media Error Count: 0

Other Error Count: 0

Predictive Failure Count: 0

Last Predictive Failure Event Seq Number: 0

PD Type: SAS

Raw Size: 279.396 GB [0x22ecb25c¢c Sectors]

Non Coerced Size: 278.896 GB [0x22dcb25c Sectors]
Coerced Size: 278.464 GB [0x22cee000 Sectors]
Firmware state: Online

SAS Address(0): 0x5000c5000£363b55

SAS Address(l): 0x0

Connected Port Number: O(pathO)

Inquiry Data: SEAGATE ST3300655SS 00023LM5MGZZ
FDE Capable: Nof Capable

FDE Enable: Disable
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Secured: Unsecured

Locked: Unlocked

Foreign State: None

Device Speed: Unknown

Link Speed: Unknown

Media Type: Hard Disk Device

RILAE B i AV RE & B 5 R SEAGATE ST3300655SS, #RATLAMGX A B-S46E54%
FXI EENEAER, WnESHHEE Mhttp://discountechnology.com/Seagate-
ST3300655SS-SAS-Hard-Drive L RIUAGNE , XERBE /A A/NZE3.STRY, 15 000, #E#
#9Cachey16MB, BEHLIREUAYSER H R3S, MILE AT EMARLI0ZNE,

ALLEE TR S REFRE IR T Write BackhfE

[root@xen-server ~]# /opt/MegaRAID/MegaCli/MegaCli64 -LDGetProp -Cache -LALL -aALL

Adapter 0-VD 0O(target id: 0): Cache Policy:WriteBack, ReadAheadNone, Direct, No

Write Cache if bad BBU
Adapter 0-VD 1l(target id: 1): Cache Policy:WriteBack, ReadAheadNone, Direct, No

Write Cache if bad BBU

Exit Code: 0x00

FLAEEI a7 FF 2 T Write BackZhag, J+H ZBBUR [N 2i3¥ 72 7¢ s 25 F Write
BackZhfit, XEBERTAEE EHRAIDRITIRIIGE, BANEEBALR.
B T E R4S AT M AT B A SRS ITIRE .

#/opt/MegaRAID/MegaCli/MegaCli6é4 -LDSetProp WB -LALL -aALL
#/opt/MegaRAID/MegaCli/MegaClié4 -LDSetProp WT -LALL -aALL

ER: %5 AR M Write Backiy# % Write Through®, #E R A L Bp4 3, 24
MWrite Throughty % % Write Back®y, LM ELRF B+ 42 L 4,

9.5 BERZHEFELREE

LinuxZ2MySQLE B EMRE R PR ERNBRERASL. SHOBIEALEAFNL, Linux
BFEXNSMNETHRE, TERREN ANRFEAHEE, B2, EELinuxERFEELEE
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FERFE N, FEZEELZHWERIERFNRENE, TARFFE.

Ex TLinuxB1E RGP, FreeBSDHE R — ¥ WHBRIERS . ZATHRAHIFreeBSDXY
MySQLEBEXRB L EMRLY, FELEERMNEBEERTEIRE, BRFREN
FreeBSDXfMySQLE#E I X C2F TR L, HE TH_HIRERA,

Solaris Z Al & % TSPARCEHHIBRIER S, BECLBHET TX86F & £, Solarisg
HHERE, FATRENBRERS, RREREMNZESII RSIEREAMySQLESREN A,
MRFE, WA BHIFFIER 4 Open Solaris,

WindowsfEMySQLAY BB s AP thiEE H N, WA AREREFRFE TEH
WindowsiR ARIMySQL, F[IEXAFHIE T ALinux, XAHFEH M ARG, EREE
ERETRK/NEEBESE., Windows TRAARK A/ME, FiLinuxi@fERFEHEK/NE#
B, XREFRNBREEFRIEE.

AGBAFAELHCLEE LR T, MERLLEA LI HEFASGBHINTE. AT LA
EHMEAKXTICBHNFERE, LAFEHMINBRIERSE, LARNBRXLERIERLKR
RO T OAMIHIRAS, Bhob, (8 FOARIAIRIE R GOB L FAGAI BRI, X0 ERRAE
&, EREBRZKREBEI2MAMMYSQLER ELEREAMNARL L, MXBERBARELS
RAEEOMIBRIERERIZHLRES .

9.6 AEIRISC IR Gt B e 8E R 72 I

BRI RGN S — MO RGHHRIE R A, WindowsBiA X FENTFS,
SolarisBRiA % FZFS, it FLinuxixBERUIRIER S, IR THABIA LRI RGEX
&AHF, HHIBIALIFEXT3, HAIRReiserFS, AHREXT4, HHEXFS,

BAHERSRRSEMHRLS, HARERFE TR R KRB R %8
BRERES K, HEHSMETXFSTAREN “WiE, WHKESLAEAMEERN
R, WRERZEXTIEMAMIET . HERAEZFIRAEAGLR, CHEREXTIE
ik HIREAMER, Fik, DBARIXILE £ MR HREISIRE L H, fiARu%TX
RS,

SO R YT BRI T B b M R DBABE KRR, BIINZFS I RGEA B T Ll K 15k
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B, HEBATELVMIEZEEETETA, Wi, FRERFEMEmountyZ4, X
EZBEE N XERLES X ARAFRAR.

9.7 EFRSEMEANKTIR

MR TR AT DL e 3 BiE FE s B e R SRR e WUt ReE /70 Eb . MySQLEE &
AERGET S ENTE, XEENBEIIRKXEMRTE, EFHANITE. sysbench
FImysql-tpce,

9.7.1 sysbench

sysbenchR—MER{LH), BFEEH. LEABRERENRK TR, FEATUKEFHARRE
AASH THREERBERL, EEZEELLT LK K.

Q CPUH:RE. |

Q BATOM:RE.

Q AERFHERE.

Q A BRI .

O POSIXEBHERE.

0O HiBROLTPE KM,

sysbenchf $#2 BEzOLTPMIR X #MySQL. PostgreSQLF1Oracle, H #fisysbench3ZE
FLinuxBER S, FELX C LR sysbenchiB i E Windows, I X ##¥fMicrosoft SQL
Server B 2 IR . _

sysbenchfJ B Wbhlt& : http://sysbench.sourceforge.net, =LA bbbkt T 3 & B hk
A ffsysbench TR, RIFHIBMRE, Hoh, HLLinuxifERKETHRA (MRED HAT),
ATREA S 2R B T sysbenchify R 4E, HEELIRANT.

sysbench® it A5 [l 9 £ 8 1% B R AT AR E FIMR, 6 H 7 & FHR:

[root@xen-server —]# sysbench
Missing required command argument.
Usage:
sysbench [general-options]... --test=<test-name> [test-options]... command
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General options:
—-num-threads=N
--max-requests=N
--max-time=N
--thread-stack-size=SIZE
—-init-rng=[on|off]
--test=STRING
--debug=[on]|off]
--validate=[on|off]
--help=[on|off]

--version={on|off]

Compiled-in tests:
fileio - File I/0 test

cpu - CPU performance test

number of threads to use [1]

limit for total number of requests [10000]
limit for total execution time in seconds [0]
size of stack per thread [32K])

initialize random number generator [off]

test to run

print more debugging info [off]

perform validation checks where possible [off]
print help and exit

print version and exit

memory - Memory functions speed test

threads - Threads subsystem performance test

mutex - Mutex performance test

oltp - OLTP test

Commands: prepare run cleanup help version

See 'sysbench --test=<name> help' for a list of options for each test.

%t FInnoDBFEfif 5| EA B A R AR B, WA HEERORI R BEAMMOLTPRYHERE,
H s FEEA R ileiofloltpiX AT H . 3+ THEAAAR, sysbenchiBft T LITRIRIRLEIA -

[root@xen-server ~]# sysbench --test=fileio help

sysbench 0.4.10: multi-threaded system evaluation benchmark

fileio options:
--file-num=N
-~file-block-size=N
--file-total-size=SIZE
--file-test-mode=STRING
--file-io-mode=STRING
-~file-extra-flags=STRING
{sync,dsync,direct} []
--file-fsync-freg=N
don't use fsync()) [100]
--file-fsync-all={on|off]
--file-fsync-end={on|off]
--file-fsync-mode=STRING
fdatasync} [fsync]

number of files to create [128]

block size to use in all IO operations [16384]
total size of files to create [2G]

test mode {seqwr, seqgrewr, seqrd, rndrd, rndwr, rndrw}
file operations mode {sync,async,fastmmap,slowmmap} [sync]
additional flags to use on opening files

do fsync() after this number of requests (0 -
do fsync() after each write operation [off]

do fsync() at the end of test [on]

which method to use for synchronization {fsync,
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~--file-merged-requests=N merge at most this number of IO requests if
possible (0 - don't merge) [0]
--file-rw-ratio=N reads/writes ratio for combined test [1.5]

ENSEHIE AT FR:

Q -file-num. A pEARASCH-RIECE, BRIAA128,

Q --file-block-size: MIAIMARI CHLFIK/N, IRIRAERE A4 3 InnoDB A1 51 i3t 47
A, FTLAKEIRE 416384, BlInnoDBAfESIRTIAIA/N. BRINA16 384,

Q --file-total-size ; EACHRIA/N, BRIAA2GB,

Q --file-test-mode: XHMIRERX, B&seqwr (JFE). seqrewr (JHFIEE).
seqrd (J/Fi%). rmdrd (BEHLIE). mdwr (BEHLE) Firndrw (BHLIRE).

Q --file-io-mode: XHBIEMKN, RPERRYL, HFEBEMMAP (maphift)
. BIAANELE,

Q -- file-extra-flags: ¥TFICARTHIER, XRE5APIHRHIZHK,

Q --file-fsync-freq: PATIsyncEBAIFEK, fsyncF ER RIS HA XM, HARRAER
SR ZNIXR.

Q -file-fsync-all: FHIITE—RBERIE, BMPIT—RIsync, BRINAoff,

Q -file-fsync-end: EMIRLEH I P ATfsync, BRIAHon,

Q --file-fsync-mode: XHFRIP RBMIERE, FERMAPHEXHISYE, HTFEL/MMEE
ARYixt Tidatasync X #FFEIARE, BEbARILEFfdatasync, BRIk Hfsync,

Q -file-rw-ratio: MIAMAIIRSILE], BRiAFIERF2:1,

sysbenchfifileiofllik Lt prepare, runficlean=/ ByEt. prepare &M E, &

FERMNFBEAIRCH, runBEhRARRTE, cleanup R MR =4 B3, Bl

frieA3efd. Bk /N2GBRIfileiofiliR :

[root@xen-server ssd]# sysbench —-test=fileio —-file-num=16 --file-total-size=2G prepare

sysbench 0.4.10: multi-threaded system evaluation benchmark

16 files, 131072Kb each, 2048Mb total
Creating files for the test...

BECEMHMREFRTRETELIANXET, HABANMR2GB, FLAEATHERIAR/N
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FiZAZ&128MB.
[root@xen-server ssd]# ls -lh
total 2G
—rWe—————— 1 root root 128M Aug 12 10:42 test_file.O
—IW——————— 1 root root 128M Aug 12 10:42 test_file.l
“IWmm————— 1 root root 128M Aug 12 10:42 test_file.1l0
—IW——————— 1 root root 128M Aug 12 10:42 test_file.ll
—rW——————— 1 root root 128M Aug 12 10:42 test_file.1l2
—YrWe—————— 1 root root 128M Aug 12 10:42 test_file.1l3
—IWe————— 1 root root 128M Aug 12 10:42 test_file.1l4
—rWe——— e 1 root root 128M Aug 12 10:42 test_file.l1l5
—rW——————— 1 root root 128M Aug 12 10:42 test_file.2
~rW-—————— 1 root root 128M Aug 12 10:42 test_file.3
~IWmm————— 1 root 1root 128M Aug 12 10:42 test_file.4
~LWem————— 1 root root 128M Aug 12 10:42 test_file.5
—IW——————— 1 root root 128M Aug 12 10:42 test_file.6
—LW——————— 1 root root 128M Aug 12 10:42 test_file.7
—rW——————— 1 root root 128M Aug 12 10:42 test_file.8
—LWem————— 1 root root 128M Aug 12 10:42 test_file.9

BERATLAE FX s b TR T, THEAEIAZETHEILIRRERE.:
[root@xen-server ssd)# sysbench --test=fileio --file-total-size=2G --file-test-

mode=rndrd--max-time=180~--max-requests=100000000 --num-threads=16  --init-rng=on --
file-num=16 --file-extra-flags=direct --file-fsync-freq=0 --file-block-size=16384 run

R A B AL B IE KA 100 000 0005k, LSO FRERR, MRENL
MRERFFTUAFE N TRIMIRE R -

[root@xen—serﬁer ssd]# sysbench: --test=fileio --file-total-size=2G --file-test-
mode=rndrd--max-time=180 --max-requests=100000000 --num-threads=16 --init-rng=on --
file-num=16 --file-extra-flags=direct --file-fsync-freq=0 --file-block-size=16384 run

sysbench 0.4:10: multi-threaded system evaluation benchmark

Running the test with following options:
Number of threads: 16

Initializing random number generator from timer.

Extra file open flags: 16384
16 files, 128Mb each

2Gb total file size

Block size 16Kb

Number of random requests for random IO: 100000000
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Read/Write ratio for combined random IO test: 1.50
Calling fsync() at the end of test, Enabled.

Using synchronous I/0 mode

Doing random read test

Threads started!

Time limit exceeded, exiting...

(last message repeated 15 times)

Done.

Operations performed: 619908 Read, 0 Write, 0 Other = 619908 Total
Read 9.459Gb Written 0b Total transferred 9.459Gb (53.81Mb/sec)
3443.85 Requests/sec executed

Test execution summary:
total time: 180.0044s
total number of events: 619308
total time taken by event execution: 2878.0750

per-request statistics:

min: 0.42ms
avg: 4.64ms
max: 27.30ms
approx. 95 percentile: 8.13ms

Threads fairness:
events (avg/stddev): 38744.2500/102.69
execution time (avg/stddev): 179.8797/0.00

ATLARBREYLIR B A AE A S53.81MB/sec, BEHLIERIIOPSA3443.85, M HIHE £ 2 F
AR, FEREVLIRRAEREAED . WANEATUREIERFERN—LEAAEIR, &
KE. B/ME, FHESE.

MRREE K5, iLEEWMfTclean, LAIBERMERST 4 RIS H-E EMIER .

[root@xen-server ssd]# sysbench --test=fileio -~file-num=16 ~--file-total-size=2G cleanup

sysbench 0.4.10: multi-threaded system evaluation benchmark

Removing test files...

TREEEMAMIE. BILS . MILES, IFS. IFRSFHESEss, 0
S T e MR F MO SR AR SCH S FREBL AU MERE AL, SRt R T AR B Je A
BARHRE DR MR

#!/bin/sh
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set -u
set -x
set -e

for size in B8G 64G; do

for mode in seqrd seqrw rndrd rndwr rndrw; do

for blksize in 4096 16384 ; do

sysbench --test=fileio --file-num=64 --file-total-size=$size prepare

for threads in 1 4 8 16 32; do

echo "====== testing $blksize in $threads threads"

echo PARAMS $size $mode $threads $blksize> sysbench-size-$size-mode-$mode-
threads-$threads-blksz-$blksize

for i in 1 2 3 ; do

sysbench --test=fileio --file-total-size=$size --file-test-mode=$mode)\
--max-time=180 --max-requests=100000000 --num-threads=$threads --init-rng=on \
--file-num=64 --file-extra-flags=direct --file-fsync-freg=0 --file-block-
size=$blksize run \

| tee -a sysbench-size-$size-mode-$mode-threads-$threads-blksz-$blksize 2>&1
done

done

sysbench --test=fileio --file-total-size=$size cleanup

done

done

done

%t FmysqlfJOLTPHllR , Fnfileio—#¢, RIHFEEL Fprepare, runficleanupRIfi B,
prepareffi R S RI\ET = — kB BT H IR, BINREsbtestEH T, FAHhsbtest
(sysbenchBRINA: R ZHIF7i 51 %A InnoDB) , Zn 6l —7k A 800075 K iZFHIE :

[root@xen-server -~]# sysbench --test=oltp --oltp-table-size= 80000000 --db-
driver=mysql --mysgl-socket=/tmp/mysql.sock --mysql-user=root prepare
sysbench 0.4.10: multi-threaded system evaluation benchmark

Creating table 'sbtest'...
Creating 80000000 records in table 'sbtest'...

BB T LARYE = AE R ZR A AT oltpRI TR «

sysbench --test=oltp --olthtable—size=80000000 --oltp-read-only=off --init-
rng=on --num-threads=16 --max-requests=0 --oltp-dist-type=uniform --max-time=3600
--mysgl-user=root --mysgl-socket=/tmp/mysql.sock --db-driver=mysqgl run > res

BAVEMRERBA T X frrest, ERresAIFE R THISR :

sysbench”0.4.10: multi-threaded system evaluation benchmark
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WARNING: Preparing of "BEGIN" is unsupported, using emulation
(last message repeated 15 times)

Running the test with following options:

Number of threads: 16

Initializing random number generator from timer.

Doing OLTP test.

Running mixed OLTP test

Using Uniform distribution

Using "BEGIN" for starting transactions
Using auto_inc on the id column

Threads started!

Time limit exceeded, exiting...

(last message repeated 15 times)

Done.

OLTP test statistics:

queries performed:

read: 6043324

write: 2158330

other: 863332

total: 9064986
transactions: 431666 (119.90 per sec.)
deadlocks: 0 (0.00 per sec.)
read/write requests: 8201654 (2278.07 per sec.)
other operations: 863332 (239.80 per sec.)

Test execution summary:
total time: 3600.2672s
total number of events: 431666
total time taken by event execution: 57598.5965

per-request statistics:

min: 6.84ms
avg: 133.43ms
maxs 7155.61ms
approx. 95 percentile: 325.84ms

Threads fairness:
events (avg/stddev): 26979.1250/64.14
execution time (avg/stddev): 3599.9123/0.06.

&R BHIH TR R S REMIEME R, transactionsfUFR T MIRAL RAVTFEHARE,
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BITPS, E@RMIRAIEE R2Z119.9tps, RATLARTH SR B 4TI J5 B 81T sysbenchioltpl]
R, BEpsREHRE ., {£%, sysbenchfyfllig R EBMIR, HARFELREE LIRS
TR RETE R

9.7.2 mysql-tpcc

TPC (Transaction Processing Performance Council, FEHUHEEREHE) £— PR K
TR P R SRR P P RO SRR RIAL 81, TPC-CARTPCH & IR, FMIR IR 7
OLTP (fE&EH L) RLERMERE, BAT, EFARFMLF, LHEEXATPC-CRIFH
OLTP R ARy M fE

TPC-CHI3NF (B=HR) BHEAT R eEHEREHAT, WE—HHHER
Rl 5 I EFMX 5 A F, HAREY K, BEIFHCEMBX oA, BF
MMEERRER IOKME 5y AT, B oA FRS30008% 7, %2 FHA 100 0005
Bk, DRBFESNCES. ZRABS TEFETHE, HE. o0, 5. ITRE
WE—RFIBRE, —HEETNEERRR, ERRXAEWMEI-4FIR,

TPC-CRIM:HEEE & ¥ i 2 tpmC, tpmiEtransaction per minutef4EE, CHETPCRICE
M, ZEMA, RRFHLCEAEREE.

tpec-mysqLETFIRRITPC-CRIR T &, %A T A 554 ¥ FTPC-CHIAH, ﬁa?ﬁﬂiﬁ
2. https://code.launchpad.net/~percona-dev/perconatools/tpcc-mysql, 2 Fitpcc-mysql3EE
THEfELinuxiRfERSE L, RELWEHBEHE T Windows™F&, " LLTENttp:/code.google.
com/p/david-mysgl-tools/downloads/list ¥ #F| windowskR A i tpcc-mysql ,

tpce-mysql LA FRA T EH K :

Qtpec_load: R EELHR, £RIKERHHIEKIE,

Q tpec_start: ARYEA FIEHZEFTtpecIR .

tpce_loadfr 4 B B 5 k40 T Fiom

[root@xen-server ~]# tpcc_load

***********************************A**

**x #d#easy### TPC-C Data Loader **x#*

2 R R T R R R )
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.

usage: tpcc_load [server] [DB] [user] [pass] [warehouse]
OR

tpcc_load [server] [DB] [user] [pass] [warehouse]l [part] [min_wh] [max_wh]

* [part}: 1=ITEMS 2=WAREHOUSE 3=CUSTOMER 4=0RDERS

* d_id TINVINT(4) @ h_c_jd INT(11)

& w_name VARCHAR(10) d_w_d SMALLINT(S) @ h_c_d_d TINVINT(4)
& s_guantity SMALLINT(6) & w_street_1 YARCHAR(20) % d_name YARCHAR(10) & h_c_w_id SMALLINT(6)
©'s_dist_ 01 CHAR(24) ©w_street_2 VARCHAR(20) od_street_t VARCHAR(20) & h_d_id TINVINT(4)
©_dist_02 CHAR(24) HI“- & w_cy VARCHAR(20) © d_street_2 VARCHAR(20) f* @ h_w_id SMALLINT(6)
& s_dist_03 CHAR(24) ©w_stats CHAR(2) -”L< od_cty VARCHAR(20) Lol | o h_date DATETIME
o 5_dist_04 CHAR{24)  w_zip CHAR(9) & d_state CHAR(2) < h_amount DECIMAL(6,2)
< 5_dist_0S CHAR(24) & w_tax DECIMAL(4,2) < d_2ip CHAR(9) & h_data VARCHAR(24)
& s_dist_06 CHAR(24) © w_ytd DECIMAL(12,2) © d_tax DECIMAL(4,2) e
©5_dist_07 CHAR(24) o d_ytd DECIMAL(12,2)
©5_dist_08 CHAR(24) od_next_o_id INT(11) L
&5 _dist_09 CHAR(24) : o Q

O s_dist_10 CHAR(24) !
<& s_ytd DECIMAL(S,0) c_Jd INT(11)
O s_order_cnt SMALLINT(6) “ c_d_id TINYINT(4)
©s_remote_cnt SMALLINT(6) c_w_jd SMALLINT(6)
© s_data VARCHAR(S0) & ¢_first VARCHAR(16)
Gilese - ¢_idde CHAR(2)
ol_o_ld INT(11) & ¢_last VARCHAR{16)
“ ol d_id TINYINT(4) J<d © c_street_1 YARCHAR(20)

s

of_w_id SMALLINT(6) & c_strest_2 VARCHAR(20)
* ol_number TINYINT{4) J . O ¢_city YARCHAR(20)
@ol_i_id INT(11) o_id INT(11)  ¢_state CHAR(2)

"~ iid IO
o::tm_td 1(mzu) ; @ ol_supply_w_id SMALLINT(S) o_d_id TINVINT(4) & ¢_zip CHAR(9)
©1_name VARCHAR(24) ; Z :—M'“RYV-:;:;::;E ; ow ;;d I;s:.(atLlL)xm(a) z o ”Dfm'm)
! | _quant o c_since
&1_price DECIMAL(S,2) | = credt CHAR(:
il 2) | & of_amount DECIMAL(6,2) ©0_antry_d DATETIME | {oc credt CHAR(D)
©i_data VARCHAR(S0) | ) L
ot  © ol_dist_info CHAR(24) & o_carrier_id TINYINT(4) Ok { & ¢_credt_fim BIGINT(20)
o 0_ol_ert TINYINT(4) © c_discount DECIMAL(4,2)
< o_all_tocal TINYINT(4) $ ¢_balance DECIMAL(12,2)

el © c_ytd_payment DECIMAL(12,2)
g © ¢_payment_cnk SMALLINT(6)
o ¢_detivery_crt SMALLINT(6)

< ¢_data TEXT

(11

no_d_id TINYINT(4)

- no_w_id SMALLINT(6)
= ?

E9-4 TPC-CEAXZE

FRESERETINT
Q server: | ARIMySQLARS 1P,
D DB: ‘@Am&ﬁ}io
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Quser: mysqlfIA 4,

O pass: rﬁysqlﬂﬁﬁﬁ%o

Q warehouse: BEAHLEHE.

#n 5t Atpec_load T B 6l 8 100/ B HIS B Betpee, RTLAIXAE

[root@xen-server tpcc-mysql]# mysql tpcc< create_table.sql
[root@xen-server tpcc-mysql]# mysql tpcc < add_ fkey_idx.sql
froot@xen-server tpcc—mysq%}# tpcc_load 127.0.0.1 tpcc2 root xxxxxx 100

L2222 22222 RE]

% ###easy### TPC-C Data Loader ***

% Je d d de d 3 dk d dk sk dk s dk sk de b dk dk e b e b sk ek ke ke ke ke

<Parameters>
[server]: 127.0.0.1
[DBname]: tpcc2
fuser]: root
[pass]:
[warehouse]: 100
TPCC Data Load Started...
Loading Item

...DATA LOADING COMPLETED SUCCESSFULLY.

tpec_startfy & HIE A 5 B2 T FivR

[root@xen-server ~]# tpcc_start

LRSS E SRR R R R R R R SRR R R Rt s Rl

*xx gldoasy### TPC-C Load Generator **x*

AX AT A AT A A XA A AR A AR A A ATk ko kkkkkkkhkkhk

usage: tpcc_start [server] [DB] [user] [pass] [warehouse] [connection] [rampup] [measure]

MRBHHIERNT

Q connection: {MiRETHILRRER .

Qrampup. #hEitiE, AAAF, XBEMRANBREDTHALIHMER.

Q measure: MIKEFE], RAAAR,

INBAE Atpec_startFEAT 164 LB IR, H B H105-%p, MIRB R 4204 %4,
T RIBAR.
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[root@xen-server ~]# tpcc_start 127.0.0.1 tpecc root xxxxxx 100 16 600 1200

7 d g de g de 9 o e b e o ok e o e b o e o o o e ke o o e ok ok ke ok e e b ok e e o
*xx F#feasy### TPC-C Load Generator ***
khkdkhkkhkhhkb b h bbb bbb bbb ddhdhd
<Parameters>
[server]: 127.0.0.1
[DBname]: tpcec
[user]: root
[pass]: XXXXXX
[warehouse]: 100
[connection]: 16
[rampup]: 600 (sec.)
[measure]: 1200 (sec.)

......

EMRRIR B, RBFSELR ERBI0THW .

RAMP-UP TIME. (1l sec.)
MEASURING START.

10, 624(0):0.4, 624(0):0.2, 62(0):0.2, 63(0):0.6, 62(0):0.8

20, 990(0):0.2, 988(0):0.2, 98(0):0.2, 99(0):0.4, 98(0):0.6

30, 1435(0):0.2, 1436(0):0.2, 144(0):0.2, 143(0):0.2, 144(0):0.4
40, 1736(0):0.2, 1739(0):0.2, 174(0):0.2, 174(0):0.2, 174(0):0.4
50, 2041(0):0.2, 2044(0):0.2, 204(0):0.2, 204(0):0.2, 207(0):0.2
60, 2195(0):0.2, 2193(0):0.2, 220(0):0.2, 221(0):0.2, 218(0):0.2
70, 2332(0):0.2, 2335(0):0.2, 233(0):0.2, 232(0):0.2, 234(0):0.2
80, 2408(0):0.2, 2401(0):0.2, 241(0):0.2, 239(0):0.2, 241(0):0.2
90, 2473(0):0.2, 2476(0):0.2, 247(0):0.2, 250(0):0.2, 248(0):0.2
100, 2350(0):0.2, 2347(0):0.2, 235(0):0.2, 233(0):0.2, 235(0):0.2

XEFBEE 0B tpeclllINAIE REIRE, tpecllli®R—ILMIKS /MBS, 4 BIENew
Order, Payment, Order-Status, Delivery, Stock-Level, % —/~&Hl%)New Order, ix4h
RTPCCMIIRL RAV— N EEZ R rMENew Order Per 10 Second (&F+#iTHALEFES),
ALK B A BB A B —k r S B S B, W2 InnoDBF7 i 5| % 100yt RExR
B, nE9-5HR.

tpec_load & J5 45 R i = A= ftpmC, Hi&fiFNew Order Per 10 Second#iTHy: &
%6k i New Order Per 10 SecondfE#){E, SRIGFLL6, 15 3IATEEREHKZLAItpmC,
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TPCC

1600

1400

1200 -

1000

80O

600 g
400
200 'ﬁ

1 31 61 91 121 151 181 211 241 271 301 331 361 391 421 451 481 511 541 571 601 631 661 691

weemmm £ RAID10

& 9-5 New Order Per 10 Second

<Constraint Check> (all must be [OK])
[transaction percentage]
Payment: 43.48% (>=43.0%)[OK}
Order-Status: 4.35% (>= 4.0%) [OK}
Delivery: 4.35% (>= 4.0%) [OK}
Stock-Level: 4.35% (>= 4.0%) [OK]
[response time (at least 90% passed)]
New-Order: 99.72% [OK]
Payment: 99.95% [OK]
Order-Status: 99.93% [OK]
Delivery: 100.00% [OK]
Stock-Level: 100.00% [OK]

<TpmC>
7949.942 TpmC

9.8 NG,

fEiX—Fr, AR InnoDBFfE SRS Ake AXTCPU, AFF. B, BN,
RAID-RAif T 4RI . RAEESEEnnoDBEE SRR A A FTERE, 4 REE it
SRR, &5, BT RAELinx B RGT & T % RN T Asysbenchin
tpcc-mysql, fEBIXFA TR, AUEARBBMUMMARENARAZGES, URIHE
R G RET T
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InnoDBFEiE SI R FFIRRY, XEWHREIRTLIRARENRD, HEFNHFHEAELI,
R, WHYESELWHATE R, @ B SRR, T DA 4F st 38 AR A5 98 2 ] T/ERY,
M il an el GE B IR R EAF AR TAE . InRIRE —ERREEE D, MELW AR InnoDB
FRES IR TY R, FFR BRI S RER SRR A M ST FR RO BB L A

10.1 FREXInnoDBYE{iES| & iE T

InnoDB 7 3| SHY IR T &1 & ZEMySQLAL IR R AR AR B R, 7EMySQLIYE 7
350 L F#MySQLECHR BRI TSR AT, 41 10-15757,

ALAESR, XEEARBRERSK THRARE AT/ TEH, —#& A% THGeneric Linuxfy
RAHNT . B MySQLE M4 T#IDownloadgks, W LU M IR BICARUAR T2, HR,
40 FARE T8 A EAEFF % BOMySQLIRA , 4IMySQL 5.5.5 (BLE RmilestonckykiA,
GAMUATAREMIF RIE), THAEENETRASRAIEEE, Xit, AEEF&NY
i N\ wwwithBdevElH] . Znhttp://dev.mysql.com/downloads/mysql, 7EiXH v LI$RBIFE
h FIMySQLAA RS T, 40/ 1025777,

% “Download” FHARERTLEA FEFE, 244, R4 mysqlcombk s,
AL TR, MySQLEF 1R T K BMBR AR H TR, RTLUREIER B
TR BRI, R A TLE “Asia” & B AEE T, ME10-355%,

© 5. http://www.mysql.com/downloads/mysql/,
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#10F

MySQL Community Server 5.1.49

Kelect Platform:

Selact |

Source Code

SuSE Linux Enterprise Server var. 11 5.1.49 22.08

{Architecture Independent), RPM Package

(% $.1.45-1 slesl Larc.cpm} 181EEDIFFI1649d5298an

Red Hat & Oracle Enferprise Linux § 5.1.49 22.0M
{Architecture Independent), RPM Package

{MySQL-commisrky 5. rhelS.graapm} 110S5: §2236343d8374be 1740330

SuSE Linux Enterprise Server 10 (Architecture 5.1.49 22.0M

Independent), RPM Padiage

{My3QL 5.1,49-1.sfes10.srcapm) ’ MD3: celed?E15fan60351E4000083897 239
Generic Linux (giibc 2.3) (Architecture 5.1.49 22.0M

Independent}, RPM Package

[MYSQ 9.1 410623 075 rpmy MDS: 402bTh0 3

SuSE tinux Enterprise Server 9 (Architecture 5.1.49 22.0M
Independent}, RPM Pacitage

-1.stee9.5¢apm} BOR

Red Hat & Oracle Enterprise Linux 4 5.1.49 22.0M
(Architecture Independent), RPM Package

{MySQL-comm;

#ted Hat Enterprise Linux 3 (Architecture 5.1.49
Independent), RPM Package

{MySQL~cornmunity-3,1.48-1 shel3.orcepm)

GToEbaddi363

Generic Linux (Architecture Independent), 5.1.49 22.6M

E10-1 MySQLIEAR T

h lable {GAY Rel ! Develop .

MySQL Community Server 5.5.5 m3

Select Piatform:

'Source Code _

H
Setect {

Linux - Generic 2.6 (Architecture Independent), 5.5.6 21.0M
RPM Package
{MySGL-5.5.5_m ¥ Linux2 5.7

FpenY $4D5: =a360IHCE8LT420b2a0EI4320Tacc34

SuSE Linux Enterprise Server ver. 11 . £.5.5 21.0m
{Architecture Independent), RPM Package

(v -1.8le511, 8rC.0pm)

Red Hat & Ovacle Entarprise Linux 5 5.5.5
(Architecture Independent), RPM Package
{MySQL-5.5.5_m3-L.rhelS.srcopm}

SuSE Linux Enterprise Server 10 {Architecture 5.5.5
Independent), RPM Package
(P B

5.5.5_m3-1.slesib.sre.rom} HMO5. dib3ed53E tecol5o2731f4cadaklb

Red Hat & Oracle Enterprise Linux 4 5.5.5 21.0M
(Architecture Independent), RPM Package
(¥

5.5,5_m3- Loheld.sre.opm)

24258807 2dnon|

wn
N
e
]
z

Generic Linux {Architecture Independent), 5.5.
Caompressed TAR Archive
2)

{mysat

E10-2 MySQLIF % R A B IR ALAS T 3%
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Asia
3 ePp Hosting, Israei HTTP
9 JAIST, Japan HTTP FTP
9! Intemet Initiative Japan Inc., Japan HTTP FTP
Lahore University of Management Sciences, Pakistan HTTP FTP
# Kyung Hee University Linux User Group, Republic of Korea HTTP FTP
o ezNetworking Solutions Pte. Ltd., Singapore HTTP FYP
Bl miror.tw {Taiwan Mirror), Taiwan HTTP FTP
Bl providence University, Taiwan HTTP FTP
Bl wational Taiwan Univarsity, Taiwan HTTP FTP
B National Sun Yat-Sen University, Taiwan HTTP FTP
Bl Computer Center, Shu-Te University / Kaohsiung, Taiwan HTTP FTP

E10-3 MySQLIEM TR

THA S Rtar.gz&8 BRI, [LLEE Linuxfytardr 4. WindowsfyWinRART H
KFATRE, BERRI /¥, XEEHREE TMySQLEE ER A IRERNAN, HER
By E 10-4577R

4 BUILD

& client

}g cmake

38 CMakeFiles
i emd-line-utils
;,&5 config

i# dbug

}5 Docs

o extra

4 include

& libmysql
J¢ libmysql_r
& libmysqld
& libservices
s man

45 mysql-test
s mysys

& netware

4 packaging
+& plugin

}‘y pstack

& regex

4i scripts
ki

ils sql-bench
& sql-common
4+ storage

& strings

i34 support-files
& tests

4y unittest

& vio

3 win

& zlib

E10-4 MySQLIRAHS B Fe&54
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A At S SRR RS AR B B A storage I X3k T, HIRARD S E 10-5577R .

I+ archive

I, blackhole
b osv

A example

b federated
4 heap

1 ibmdbai

4, inncbase
Ly myisam

43 myisammrg
-l perfschema
L] Makefile.am
|} Makefile.in

E10-5 T7if5| SR AR HF 3

AILLEE, MAFRSIENERLEAEXE, XhRA—BBZFMES I ENLTR,
archive, blackhole, csv, fedorated, heap, ibmdb2i, myisam, innobase, MAMySQL 5.5

A F 44, InnoDB PluginE2/E 4 BKIARInnoDBFE {51 %A, MAMySQL 5.1F9FK
B, FAZA LAEZEI R AR A A InnoDB A fi% 5 | B IR ALRS, 4nE10-6F7R.

4 archive
i blackhole
L esv

L, example
4 federated
i heap

& ibmdb2i

1= innobase

& innodb_plugin

J> myisam

ki myisammrg

L ndb

] Makefile.am

|| Makefile.in

|_| mysql_storage_engine.cmake

E10-6 MySQL 5.177{if 5| % H F& 4544

A LAF B innobaseFlinnodb_pluginfg /4> X432 ; innobase 3L {4 F & [HAYInnoDBFfif
SI%ERYIRAED, innodb_plugin3C{##&InnoDB Pluginr fiff 5| SRR, R IRE R
InnoDB Plugin B # & &R IFFMySQLEEEF , 4 FTEMERinnobaseX K, HHf
innodb_plugin 3 {43¢ & 4y 4 Zhinnobase
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10.2 InnoDBiREARLEH

2 AInnoDBAF {5 | B IR AT IR, RLZ AT LAEE anfE 10-7Fr R IR ARED L ,

i btr

& buf

44 data
A& dict

44 dyn

£ eval

& il

s fsp

4i ha

4 handler
& ibuf

4 include
& lock

44 log

‘& mach
J mem
e mtr )
4 mysql-test
& os

4 page
4t pars
& que

& read
4 rem

A row

& srv

& sync

& thr

& trx

& usr

5;, ut

E|10-7 InnoDBAFfif 5| B IR A ADAY L Je &5 4

T B E X RNIFERBE AR

Qbtr: BHHAIEKH,

Qbuf: ZohibpysLI, BIELRUKS:, FlushRIFIEESE,

Q dict: InnoDBF#fif 518N A IR F A,

Qdyn: InnoDBFE{#%51%shEBHARIEKH.

Qfil: InnoDBFERE S I SErh SRS I B T 30— Ee 4R 1E

Q fsp: YRATCAER AR Mbfile space, BN3InnoDBFEA%S ISR ERR, M. K. B%.
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Qha. BHERZKI.

O handler: #k7& FMySQLHAYhandler, R %AILH,

Qibuf: FHAZ AL,

Qinclude: InnoDBA§L3cHE (h, .ic) #HE—BEXANLHELT,

Qlock: InnoDBFFRESIREPIAILI, mSPL. XBILARE LY —RFIEE,
Qlog: HEZMMELHEXHRIEI., HEHHSBEGRE, PIZFTREIEIZERD,
Qmem. FHBEFALAIEE, MAXBFE-LEBEEMHINFE.

Qmtr: FHFHRELH,

Qos: IE—L3tFRIERFEIRIE,

Q page: THYKHL,

Qrow: X F&FAEIITHEIBRIBRME,

Qsrv: X FInnoDBFF SIS HAYIXIT,

Qsync: InnoDBFfE5I1% T R (Mutex) AISEEL,

Qthr: InnoDBREFE S HEI AP BHAILREE,

Qtrx: FHHEALH.

Qut: THk,

10.3 #HiFEMiEiRInnoDBIE{CES
10.3.1 Windows YA

FEWindows:E & T, "L T Visual Studion 2003, 2005F12008 F & T E X MySQLAY
BRGEITREMAR, Flza, FEMERRNTHIA.

O CMake: ®JLJMhttp://www.cmake.org Tk,

Qbison: ATLAMhttp:/gnuwin32.sourceforge.net/packages/bison.htm F#;,

RFEY G, BEEFtconfigure jsiX 4 #HITEE

C:\workdir>win\configure.js options

optiontb B B EAYETAN T Fim.
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Q WITH_INNOBASE_STORAGE_ENGINE: *#InnoDBZfi§5|%,

Q WITH_PARTITION_STORAGE_ENGINE: #[X %##,

Q WITH_ARCHIVE_STORAGE_ENGINE: FiFArchivefrfigs|4,

Q WITH_BLACKHOLE_STORAGE_ENGINE: F#¥BlackholeZFfif 5|4,

Q WITH_EXAMPLE_STORAGE_ENGINE. H#jExampleffffo|%, XMEfEoI%2
RGBT RN RE, WATLANXA S EF e B SRS,

Q WITH_FEDERATED_STORAGE_ENGINE; % #§Federated £ 1%,

Q0 WITH_NDBCLUSTER_STORAGE_ENGINE: % #NDB Clusterf£fif 5[4,

R AR 5.OInnoDB R iR 514, WILLZAEITIRE, nE10-85TR,

[ 10-8 configure.jsfig &

25, FLAME{R{E FHY & Visual Studio 20053 & Visual Studio 2008, ZEwin3Cf Ti&
frbuild-vsx.bat LR A F Visual StudioRy TFEICHF, build-vs8.batfk R Visual Studio 2005,
build-vs8_x64 batRNFERIFAMHIMySQLEIEE ., MBMNFBEAENMNHNBRERZ TE
FiVisual Studio 20083t 4TIHIR T, MIFTLAERINT frd.

D:\Project\mysqgl-5.5.5-m3>win\build-vs9.bat

-- Check for working C compiler: C:/Program Files/Microsoft Visual Studio
9.0/vC/bin/cl.exe

-- Check for working C compiler: C:/Program Files/Microsoft Visual Studio
9.0/VC/bin/cl.exe -~ works

-- Detecting C compiler ABI info

-- Detecting C compiler ABI info - done

—-- Check for working CXX compiler: C:/Program Files/Microsoft Visual Studio
9.0/vC/bin/cl.exe

~- Check for working CXX compiler: C:/Program Files/Microsoft Visual Studio
9.0/vVC/bin/cl.exe -- works

-~ Detecting CXX compiler ABI info
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~- Detecting CXX compiler ABI info - done

-- Check size of void *

-- Check size of void * - done

SIZEOF_VOIDP=4

-- Looking for include files HAVE_CXXABI_H

-- Looking for include files HAVE_CXXABI_H - not found.
-- Looking for include files HAVE_NDIR H

-- Looking for include files HAVE_NDIR_H - not found.

-- Looking for include files HAVE_SYS_NDIR_H

-- Looking for include files HAVE_SYS_NDIR_H - not found.
-- Looking for include files HAVE_ASM TERMBITS_H

-- Looking for include files‘HAVE_ASM_TERMBITS_H - not found.
-- Looking for include files HAVE_TERMBITS_H

-- Looking for include files HAVE_TERMBITS_H - not found.
-- Looking for include files HAVE_VIS_H

-- Looking for include files HAVE_VIS_H - not found.

- Lookiﬂg for include files HAVE_WCHAR_H

-- Looking for include files HAVE_WCHAR_H - found

-- Looking for include files HAVE_WCTYPE_H

-- Looking for include files HAVE_WCTYPE_H - found

-- Looking for include files HAVE_XFS_XFS_H

-- Looking for include files HAVE_XFS_XFS_H - not found.
-- Looking for include files CMAKE_HAVE_PTHREAD_H

-- Looking for include files CMAKE_HAVE_PTHREAD_H - not found.
-- Found Threads: TRUE

~- Looking for pthread rwlockattr_setkind_np

-- Looking for pthread_rwlockattr_setkind_np - not found
—- Performing Test HAVE_SOCKADDR_IN_SIN_LEN

-- Performing Test HAVE_SOCKADDR_IN_SIN LEN - Failed

-- Performing Test HAVE_SOCKADDR_IN6_SINé_LEN

-- Performing Test HAVE_SOCKADDR_IN6_ SIN6_LEN - Failed
-- Cannot find wix 3, installer project will not be generated
-- Configuring done

-- Generating done

--— Build files have been written to: D:/Project/mysql-5.5.5-m3

XA B T MySQL .sInfy TS, #THXA TR X H R mysqldix 4T B B A
BIAWESIT, BATLABEATMyYSQLRVRZFFAMAR T .

ZEHIgGE. B ARIREMAIK, 57 Visual Studio THIE—RMNBFEE M LR,
B 10-93 7~ T ¥t InnoDB f£ 4% 5 | # master thread#t 17 i8R .
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mmmuawmmmmmmmmw
:__I GFHEB RS _'d'—" Y (3 I () “ips omeconmer =SS M2 B

SR
‘ = T dons e old;
= o
HE" skig_sle wep = FALSE.
==t
2I “® i Fifdef W_mlﬂ mm\n Clﬂ!m'
e @ tpeEifistde. rrer thrend TTAReI. 3 Rlain'.
| 20 - H -,-r_l}-.r«-.'_:-!l--! 'hv-lal 4e_ aare_3aiiid,
|' H 3 dbig 0| sendit i
. | #1v_asin_thresd _process ot_nuaber (.
& g“"" , iyt vty PRy o s AT T
i (3 GenError i arv_table_reserve_slot (SEV_EASTER) .
2 g H
i Genfinbrivs i surtex_entes (Mkarnel_satex)
% (B GenSorverSource i
i (0 ha_archive H arv_n_threads_sctive|SRV_HASTER)++,
- (T3 ha_blackhole it sunew_exit thkernel_uatex) ;
& (3 ha_cxample | I —
@ A ha federated L T T :
W 13 heap £# === When +heee a5 databara sstieaty by weers, we cvsle an In
% 8Tl inmcbase i by o
i Header Files i) srv_anin_thresd_op_infs = “reserving komel mutes”;
% 10t Souen Fle i ntorvery_old = lopeyr-in.log.1os ¢ buf_pesl-dstat.npepes.cend
#0 birObtre 1 buf_poal-dstat.n_pages_written
#5 birleurc I -ulu erter ihkermal msex) .
el brlpoure il fa Stote tha waer soravity coumar w the start of thar loop o/
| #E barlronc ] ald_activity_coant = sre_activaty coent:
fp e bulttuddyc I mutex_sait (hkernel_nates)
o) bullbule |
45‘;‘,“.”“‘ | of (srv_force_recovery = SKV_FORCE_NO_BACKCROUND) |
=S — - et :
S AR e A

- m.: 1 2088 (ES43) SRFEEES 1)

] Mi !
| jessacsacal

S g TR R e s G S

7 2a86 Fise

B 10-9 iFiftmaster thread

10.3.2 LinuxTHIIAR

Linux FAYIAR, % {(# HEclipse, Hfth—2e2KUnix#R{EZR Y, #nSolaris, FreeBSD,
MAC, [E#RTLAEREclipsedffTIAI, & eE http://www.eclipse.org/downloads/ T #H%
$Eclipse IDE for C/C++ Developers, #f5, EMySQLEMAREIfsE B F, WRES
/root/workspace/mysql-5.5.5-m3, #EZITANT frd=AMakeCf (Eclipse&{ =41

X EMake L) -

[root@xen-server mysgl-5.5.5-m3]# BUILD/compile-amd64-debug-max-no-ndb -c

BUILD & R £ compile3t{f:, PRATLAEREIRITTRERISCH . AB4RIFHNTEERAMHY
Linux& %, #HHJZAZEWLIHEFTDebugifik, FE %R T compile-amd64-debug-max-no-
ndb3C i, HERBE-cEIM, XAETA A Make I, RETHIF.

BT FFEclipse, Fi—ANC++H9THE, mE10-1057R,
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Select a wizard sy
Create a new C++ project r

P
Wizards:

i

b {= General

v (3 CIC++
{23 C Project

b &Cvs

Next > ] [ Cancel 4} : £

& 10-10 HE—/HC++ITH

BB BA LR, X BB E L Amysql 555, FEFE-NZNME, mE10-11
FimRe

C++ Project et

Create C++ project of selected type r ,
H—

Project name: | mysql_5_5_5 }

¥ Use defauit iocation

i |

Project type: Toolchalns:

) (v > Executable
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/*********************************************************************//**

The master thread controlling the server.
@return a dummy parameter */
UNIV_INTERN

os_thread_ret_t

srv_master_thread (

/ ¥==============%/
void+ arg _ attribute__ ((unused))) N
/*1< in: a dummy parameter required by
os_thread_create */
4

buf_ pool_stat_t buf_stat;

os_event_tevent;

ulint old_activity_count;
ulint n_pages_purged = 0;
ulint n_bytes_merged;
‘ulint n_pages_flushed;
ulint n_bytes_archived;
ulint n_tables_to_drop;
ulint n_ios;

ulint n_ios_old;

ulint n_ios_very_old;
ulint n_pend_ios;

ulint next_itr_time;
ulint i;

#ifdef UNIV_DEBUG_THREAD_CREATION
fprintf (stderr, "Master thread starts, id %lu\n",
os_thread_pf (os_thread_get_curr_id ())) ;
#endif

#ifdef UNIV_PFS_THREAD
pfs_register_thread (srv_master_thread_key);

#endif

srv_main_thread_process_no = os_proc_get_number () ;
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srv_main_thread_id = os_thread_pf (os_thread_get_curr_id ()) ;
srv_table reserve_slot (SRV_MASTER) ;

mutex_enter (&kernel_mutex) ;
srv_n_threads_active[SRV_MASTER]++;

mutex_exit (&kernel_mutex) ;

loop:

/t*i*it*t*t*t*t*tt*t*t**t***tl—*i‘*****1‘***I'*t*i*t*t*ti*t*ti*t**i*t*/

/* ==-- When there is database activity by users, we cycle in this
loop */

srv_main_thread_op_info = "reserving kernel mutex";

buf_get_total_stat (&buf_stat) ;

n_ios_very old = log_sys->n_log_ios + buf_stat.n_pages_read
+ buf_stat.n_pages_written;

mutex_enter (&kernel_mutex) ;

/* Store the user activity counter at the start of this loop */
old_activity_count = srv_activity_count;

mutex_exit (&kernel_mutex) ;
if (srv_force_recovery >= SRV_FORCE_NO_BACKGROUND) {
goto suspend_thread;
/* =—-- We run the following loop approximately once per second
when there is database activity */

srv_last_log_flush_time = time (NULL) ;

next itr time = ut_time_ms () ;

for (i = 0; i < 10; i++) {
ulint cur_time = ut_time_ms () ;

buf_get_total_stat (&buf_stat) ;

n_ios_old = log_sys->n_log_ios + buf_stat.n_pages_read

www.TopSage.com



344 At B

+ buf_stat.n_pages_written;

srv_main thread_op_info.= "sleeping";

srv_main_1_second_loops++;
if (next_itr_time > cur_time) {

/* Get sleep interval in micro seconds. We use
ut_min () to avoid long sleep in case of
wrap around. */
os_thread_sleep (ut_min (1000000,
(next_itr time - cur_time)
* 1000)) ;

srv_main_sleeps++;
/* Each iteration should happen at 1 second interval. */
next_itr_time = ut_time ms () + 1000;
/* ALTER TABLE in MySQL requires on Unix that the table handler
can drop tables lazily after there no longer are SELECT
queries to them. */
srv_main_thread_op_info = "doing background drop tables"”;
row_drop_tables_for_mysqgl_in_background () ;
srv_main_thread_op_info = "";
if (srv_fast_shutdown && srv_shutdown_state > 0) ({

goto background_loop;
/* Flush logs if needed */

srv_sync_log buffer_in_background () ;

srv_main_thread_op_info = "making checkpoint";

log_free_check () ;
/* If i/os during one second sleep were less than 5% of

capacity, we assume that there is free disk i/o capacity

available, and it makes sense to do an insert buffer merge. */
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buf_get_total_stat (&buf_stat) ;

n_pend_ios = buf_get_n_pending ios ()
+ log_sys->n_pending_writes;

n_ios = log_sys->n_log_ios + buf_stat.n_pages_read
+ buf_stat.n_pages_written;

if (n_pend_ios < SRV_PEND_IO_THRESHOLD

&& (n_ios - n_ios_old < SRV_RECENT_IO_ACTIVITY)) {

srv_main_thread op_info = "doing insert buffer merge";

ibuf_contract_for_n pages (FALSE, PCT_IO (5)) ;

/* Flush logs if needed */

srv_sync_log_buffer_in_background () ;

if (UNIV_UNLIKELY (buf_get_modified_ratio_pct ()

> srv_max_buf_pool modified_pct)) {

/* Try to keep the number of modified pages in the

buffer pool under the limit wished by the user */

srv_main_thread op_info =

"flushing buffer pool pages”;
n_pages_flushed = buf_flush_list (

PCT 10 (100) , IB ULONGLONG_MAX) ;

} else if (srv_adaptive_flushing) ({

/* Try to keep the rate of flushing of dirty

pages such that redo log generation does not
produce bursts of IO at checkpoint time. */

ulint n_flush = buf_flush_get_desired_flush_rate () ;

if (n_flush) {

srv_main_thread_op_info =

"flushing buffer pool pages";
n_flush = ut_min (PCT_IO (100) , n_flush) ;
n_pages_flushed =

buf_flush_list (

n_flush,

IB_ULONGLONG_MAX) ;

if (srv_activity count == old_activity_count) {
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/* There is no user activity at the moment, go

the background loop */

goto background_loop;

/* ———- We perform the following code approximately once per

10 seconds when there is database activity */

#ifdef MEM_PERIODIC_CHECK

/* Check magic numbers of every allocated mem block once in 10
seconds */
mem_validate_all_blocks () :

#endif

/* If i/os during the 10 second period were less than 200% of
capacity, we assume that there is free disk i/o capacity

available, and it makes sense to flush srv_io_capacity pages.

Note that this is done regardless of the fraction of dirty
pages relative to the max requested by the user. The one second
loop above requests writes for that case. The writes done here

are not required, and may be disabled. */

buf_get_total_stat (&buf_stat) ;
n_pend_ios = buf_get_n_pending_ios () + log_sys->n_pending_writes;
n_ios = log_sys->n_log_ios + buf_stat.n_pages_read

+ buf_stat.n_pages_written;

srv_main_10_second_loops++;
if (n_pend_ios < SRV_PEND_IO_THRESHOLD
&& (n_ios - n_ios_very old < SRV_PAST_IO_ACTIVITY)) {

srv_main_thread_op_info = "flushing buffer pool pages”;
buf_flush_ list (PCT_IO (100) , IB_ULONGLONG_MAX) ;

/* Flush logs if needed */

srv_sync_log_buffer_in_background () ;

/* We run a batch of insert buffer merge every 10 seconds,

even if the server were active */

srv_main_thread_op_info = "doing insert buffer merge";
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ibuf_contract_for_n_pages (FALSE, PCT_IO (5)) ;

/* Flush logs if needed */
srv_sync_log_buffer_in_background () ;

if (srv_n_purge_threads == 0) {
srv_main_thread_op_info = "master purging";

srv_master_do_purge () ;
if (srv_fast_shutdown && srv_shutdown_state > 0) {

goto background_loop;

srv_main_thread_op_info = "flushing buffer pool pages";
/* Flush a few oldest pages to make a new checkpoint younger */
if (buf_get _modified_ratio_pct () > 70) {
/* If there are lots of modified pages in the buffer pool
(> 70 %) , we assume we can afford reserving the disk (s) for

the time it requires to flush 100 pages */

n_pages_flushed = buf_flush_list (
PCT_IO (100) , IB_ULONGLONG_MAX) ;

} else {
/* Otherwise, we only flush a small number of pages so that
we do not unnecessarily use much disk i/o capacity from
other work */
n_pages_flushed = buf_flush_list ( -
PCT_I0 (10) , IB_ULONGLONG_MAX) ;
} .
1
srv_main_thre&d_op_info = "making checkpoint";

/* Make a new checkpoint about once in 10 seconds */
log_checkpoint (TRUE, FALSE);

° hY
srv_main_thread_op_info = "reserving kernel mutex";
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mutex_enter (&kernel_mutex) ;

/* ---- When there is database activity, we jump from here back to
the start of loop */

if (srv_activity count != old_activity_count) {
mutex_exit (&kernel_mutex) ;

goto loop;

mutex_exit (&kernel_mutex) ;

/* If the database is quiet, we enter the background loop */

/t******I‘*l‘****i‘*l‘******t*l‘*i‘********it*t*t*******t*******i***\k***/
background_loop:

/* —=—- In this loop we run background operations when the server
is gquiet from user activity. Also in the case of a shutdown, we
loop here, flushing the buffer pool to the data files. */

/* The server has been quiet for a while: start running background
operations */

srv_main_background_loops++;

srv_main_thread_op_info = "doing background drop tables";

n_tables_to_drop = row_drop_tables_for_mysgl_in_background () ;

if (n_tables_to_drop > 0) {
/* Do not monopolize the CPU even if there are tables waiting
in the background. drop queue. (It is essentially a bug if
MySQL tries to drop a table while there are still open handles
to it and we had to put it to the background drop queue.) */

os_thread_sleep (100000) ;

}

if (srv_n_purge_threads == 0) {
srv_main_thread_op_info = "master purging";
srv_master_do_purge () ;

}

srv_main_thread_op_info = "reserving kernel mutex";
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mutex_enter (&kernel mutex) ;

if (srv_activity_count != old_activity_count) {
mutex_exit (&kernel_mutex) ;
goto loop;

}

mutex_exit (&kernel_mutex) ;

srv_main_thread op_info = "doing insert buffer merge";

if (srv_fast_shutdown && srv_shutdown_state > 0) {

n_bytes_merged = 0;

} else {

/* This should do an amount of IO similar to the number of

dirty pages that will be flushed in the call to

buf_ flush list below. Otherwise, the system favors

clean pages over cleanup throughput. */

n_bytes_merged = ibuf_contract_for_n_pages (FALSE,

PCT_IO (100)) ;

}
srv_main thread_op_info = "reserving kernel mutex";

mutex_enter (&kernel mutex) ;

if (srv_activity count != old_activity_count) {
mutex_exit (&kernel_mutex) ;
goto loop;

}

mutex_exit (&kernel_mutex) ;

flush_loop:
srv_main_thread op_info = "flushing buffer pool pages";
srv_main_flush_loops++;
if (srv_fast_shutdown < 2) ({
n_pages_flushed = buf_flush_list (
PCT_I0 (100) , IB_ULONGLONG_MAX) ;
} else {
/* In the fastest shutdown we do not flush the buffer pool
to data files: we set n_pages_flushed to 0 artificially. */

n_pages_flushed = 0;

srv_main_thread_op_info = "reserving kernel mutex";
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mutex_enter (&kernel_mutex) ;
if (srv_activity count I= old_activity_count) {
mutex _exit (&kernel_mutex);
goto loop;
}
mutex_exit (&kernel_mutex) ;
srv_main_thread_op_info = "waiting for buffer pool flush to end";
buf_ flush_wait_batch_end (NULL, BUF_FLUSH_LIST) ;
/* Flush logs if needed */
srv_sync_log_buffer_in_background () ;
srv_main_thread_op_info = "making checkpoint";
log_checkpoint (TRUE, FALSE) ;
if (buf_get_modified ratio_pct () > srv_max_buf_pool modified_pct) {

/* Try to keep the number of modified pages in the
buffer pool under the limit wished by the user */

goto flush_loop;

srv_main_thread_op_info = "reserving kernel mutex";

mutex_enter (&kernel_mutex) ;
if (srv_activity count != old activity_count) {
mutex_exit (&kernel_mutex) ;
goto loop;
}
mutex_exit (&kernel_mutex) ;
/*
srv_main_thread_op;info = "archiving log (if log archive is on) ";

log_archive_do (FALSE, &n_bytes_archived) ;
*/

n_bytes_archived = 0;
/* Keep looping in the background loop if still work to do */

if (srv_fast_shutdown && srv_shutdown_state > 0) ({

if (n_tables_to_drop + n_pages_flushed
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+ n_bytes_archived != 0) {

/* If we are doing a fast shutdown (= the default)
we do not do purge or insert buffer merge. But we
flush the buffer pool completely to disk.

In a 'very fast' shutdown we do not flush the buffer
pool to data files: we have set n_pages_flushed to

0 artificially. */

goto background_loop;

}
} else if (n_tables_to_drop
+ n_pages_purged + n_bytes_merged + n_pages_flushed
+ n_bytes_archived 1= 0) {
/* In a 'slow' shutdown we run purge and the insert buffer

merge to completion */

goto background_loop;
/* There is no work for background operations either: suspend
master thread to wait for more server activity */

suspend_thread:

srv_main_thread_op_info = "suspending”;
mutex_enter (&kernel_mutex) ;

if (row_get_background_drop_list_len_low () > 0) {
mutex_exit (&kernel_mutex) ;

goto loop;

event = srv_suspend_thread () ;
mutex_exit (&kernel_mutex) ;

/* DO NOT CHANGE THIS STRING. innobase_start_or_create_for_mysql ()
waits for database activity to die down when converting < 4.1.x
databases, and relies on this string being exactly as it is. InnoDB
manual also mentions this string in several places. */

srv_main_thread_op_info = "waiting for server activity";
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os_event_wait (event) ;
if (srv_shutdown_state == SRV_SHUTDOWN_EXIT THREADS) {
/* This is only extra safety, the thread should exit

already when the event wait ends */

os_thread_exit (NULL) ;

/* When there is user activity, InnoDB will set the event and the

main thread goes back to loop. */
goto loop;

OS_THREAD_ DUMMY_ RETURN; /* Not reached, avoid compiler warning */
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trxOsys.h

/** Doublewrite control struct */

struct trx_doublewrite_struct{

mutex_t mutex; /*1< mutex protecting the first_ free field and
write_buf */

ulint blockl; /*1< the page number of the first
doublewrite block (64 pages) */

ulint block2; /*!1< page number of the second block */

ulint first_free;/*!< first free position in write_buf measured
in units of UNIV_PAGE_SIZE */

byte* write_buf; /*!< write buffer used in writing to the

doublewrite buffer, aligned to an
address divisible by UNIV_PAGE_SIZE
(which is required by Windows aio) */
bytex* write_buf_unaligned;
/*1< pointer to write_buf, but unaligned */
buf_page_ t**
buf_block_arr; /*1< array to store pointers to the buffer
blocks which have been cached to write_buf */

trxOsys.c

f*i_'ti-ti*i—t\\-*i-t\t*****\I'*t*t**I'*t**t******************t**i**i*i*i***//**
Determines if a page number is located inside the doublewrite buffer.
@return TRUE if the location is inside the two blocks of the
doublewrite buffer */

UNIV_INTERN

ibool
trx_doublewrite_page_inside (
/* */
ulint page_no) /*1< in: page number */
{

if (trx_doublewrite == NULL) {

return (FALSE) ;
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if (page_no >= trx_doublewrite->blockl
&& page_no < trx_doublewrite->blockl
+ TRX_SYS_DOUBLEWRITE_BLOCK_ SIZE) {
return (TRUE) ;

if (page_no >= trx_doublewrite->block2
&& page_no < trx_doublewrite->block2
+ TRX_SYS_DOUBLEWRITE_BLOCK_SIZE) {
return (TRUE) ;

return (FALSE) ;

/****************************************************************//**
Creates or initialializes the doublewrite buffer at a database start. */
static

void

trx_doublewrite_init (

/* */

byte* doublewrite) /*1< in: pointer to the doublewrite buf

header on trx sys page */
trx_doublewrite = mem_alloc (sizeof (trx_doublewrite_t)) ;

/* Since we now start to use the doublewrite buffer, no need to call
fsync () after every write to a data file */

#ifdef UNIV_DO_FLUSH
os_do_not_call_flush_at_each_write = TRUE;

#endif /* UNIV_DO_FLUSH */

mutex_create (&trx_doublewrite->mutex, SYNC_DOUBLEWRITE) ;
trx_doublewrite->first free = 0;

trx_doublewrite->blockl = mach_read_from_4 (
doublewrite + TRX_SYS_DOUBLEWRITE_BLOCK1)

trx_doublewrite->block2 = mach_read_from_4 (
doublewrite + TRX_SYS_DOUBLEWRITE_BLOCK2)

trx_doublewrite->write_buf_unaligned = ut_malloc (
(1 + 2 * TRX_SYS_DOUBLEWRITE_BLOCK SIZE) * UNIV_PAGE_SIZE) ;

~

~

trx_doublewrite->write_buf = ut_align (
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trx_doublewrite->write_buf_unaligned, UNIV_PAGE_SIZE) ;
trx_doublewrite->buf_block_arr = mem_alloc (

2 * TRX_SYS_DOUBLEWRITE_BLOCK_SIZE * sizeof (void*)) ;

bufOflu.c

/********************************************************************//**

Flushes possible buffered writes from the doublewrite memory buffer to disk,
and also wakes up the aio thread if simulated aio is used. It is very
important to call this function after a batch of writes has been posted,
and also when we may have to wait for a page latch! Otherwise a deadlock

of threads can occur. */

static

void

buf_flush_buffered writes (void)

/* *x/
{
byte* write_buf;
ulint len;
ulint len2;
ulint i;
if (!srv_use_doublewrite_buf || trx_doublewrite == NULL) ({

/* Sync the writes to the disk. */
buf_flush_sync_datafiles () ;
return;
mutex_enter (& (trx_doublewrite->mutex)) ;
/* Write first to doublewrite buffer blocks. We use synchronous
aio and thus know that file write has been completed when the
control returns. */
if (trx_doublewrite->first_free == 0) {

mutex_exit (& (trx_doublewrite->mutex)) ;

return;

for (i = 0; i < trx_doublewrite->first_free; i++) {

const buf_ block_t* block;
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block = (buf_block _t*) trx_doublewrite->buf block_arr[i];

if (buf_block_get_state (block) != BUF_BLOCK_FILE_PAGE
|| block->page.zip.data) {
/* No simple validate for compressed pages exists. */
continue;

if (UNIV_UNLIKELY
(mememp (block->frame + (FIL_PAGE_LSN + 4) ,
block->frame + (UNIV_PAGE_SIZE
- FIL_PAGE_END_LSN OLD_CHKSUM + 4) ,
4))) A
ut_print_timestamp (stderr) ;
fprintf (stderr,
"InnoDB: ERROR: The page to be written"
"seems corrupt!\n"
"InnoDB: The lsn fields do not match!”
"Noticed in the buffer pool\n”
"InnoDB: before posting to the"
"doublewrite buffer.\n") ;

if (!block->check_index_page_at_flush) {
} else if (page_is_comp (block->frame)) {
if (UNIV_UNLIKELY
(!page_simple_validate_new (block->frame))) ({

corrupted_page:

buf_page_print (block->frame, 0) ;

ut_print_timestamp (stderr) ;

fprintf (stderr,
"InnoDB: Apparent corruption of an”
"index page n:o %lu in space %lu\n"
"InnoDB: to be written to data file."
"We intentionally crash server\n"
"InnoDB: to prevent corrupt data”
"from ending up in data\n”
"InnoDB: files.\n",
(ulong) buf block get page no (block) ,
(ulong) buf block get space (block)) ;

ut_error;
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}
} else if (UNIV_UNLIKELY
(!page_simple_validate_old (block->frame))) {

goto corrupted_page;

/* increment the doublewrite flushed pages counter */
srv_dblwr_pages_written+= trx_doublewrite->first_free;

srv_dblwr_writes++;

len = ut_min (TRX_SYS_DOUBLEWRITE_BLOCK_SIZE, v
trx_doublewrite->first_free) * UNIV_PAGE_SIZE;

write_buf = trx_doublewrite->write_buf;

i=0;

fil_io (OS_FILE_WRITE, TRUE, TRX_SYS_SPACE, 0,
trx_doublewrite->blockl, 0, len,
(void*) write_buf, NULL) ;

for (len2 = 0; len2 + UNIV_PAGE_SIZE <= len;
len2 += UNIV_PAGE_SIZE, i++) {
const buf_block_t* block = (buf_block_tx*)

trx_doublewrite->buf_block_arr{i];

if (UNIV_LIKELY (Iblock->page.zip.data)
&& UNIV_LIKELY (buf_block_get_state (block)
== BUF_BLOCK_FILE_PAGE)
&& UNIV_UNLIKELY
(memcmp (write_buf + len2 + (FIL_PAGE_LSN + 4) ,
write_buf + len2
+ (UNIV_PAGE_SIZE
- FIL_PAGE_END_LSN_OLD CHKSUM + 4) , 4))) {
ut_print_timestamp (stderr) ;
fprintf (stderr,
"InnoDB: ERROR: The page to be written"
"seems corruptl\n"
"InnoDB: The lsn fields do not match!"
"Noticed in the doublewrite blockl.\n") ;

www.TopSage.com



358 Kt FC
if (trx doublewrite->first_free <= TRX_SYS_DOUBLEWRITE_BLOCK_SIZE) {
goto flush;
}
len = (trx_doublewrite->first_free - TRX_SYS_DOUBLEWRITE_BLOCK_SIzﬁ)
* UNIV_PAGE_SIZE;
write_buf = trx_doublewrite->write_buf
+ TRX_SYS_DOUBLEWRITE_BLOCK_SIZE * UNIV_PAGE_SIZE;
ut_ad (i == TRX_SYS_DOUBLEWRITE_BLOCK_SIZE) ;
fil_io (OS_FILE_WRITE, TRUE, TRX_SYS_SPACE, 0,
trx_doublewrite->block2, 0, len,
(void*) write_buf, NULL) ;
for (len2 = 0; len2 + UNIV_PAGE_SIZE <= len;
len2 += UNIV_PAGE_SIZE, i++) {
const buf_block_t* block = (buf_block_t*)
trx_doublewrite->buf_block_arr[i];
if (UNIV_LIKELY (!block->page.zip.data)
&& UNIV_LIKELY (buf_block_get_state (block)
== BUF_BLOCK_FILE_PAGE)
&& UNIV_UNLIKELY
(mememp (write buf + len2 + (FIL_PAGE_LSN + 4) ,
write_buf + len2
+ (UNIV_PAGE_SIZE
- FIL_PAGE_END_LSN_OLD_CHKSUM + 4) , 4))) {
ut_print_timestamp (stderr) ;
fprintf (stderr,
“InnoDB: ERROR: The page to be"
"written seems corrupt!\n"
"InnoDB: The lsn fields do not matchl"
"Noticed in"
“"the doublewrite block2.\n") ;
}
}
flush:

/* Now flush the doublewrite buffer data to disk */
fil_flush (TRX_SYS_SPACE) ;

/* We know that the writes have been flushed to disk now
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and in recovery we will find them in the doublewrite buffer

blocks. Next do the writes to the intended positions. */

for (i = 0; i < trx_doublewrite->first_free; i++) ({
const buf_block_t* block = ‘(buf_block_t*)

trx_doublewrite~>buf_block_arr[i];

ut_a (buf_page_in_file (&block->page)) ;
if (UNIV_LIKELY NULL (block->page.zip.data)) {
£fil_io (OS_FILE_WRITE | OS_AIO_SIMULATED WAKE_LATER,

FALSE, buf_page_get_space (&block->page) ,
buf_page_get_zip_size (&block->page) ,
buf_page_get_page_no (&block->page) , 0,
buf_page_get_zip_size (&block->page) ,
(void*) block->page.zip.data,
(void*) block) ;

/* Increment the counter of I/0 operations used
for selecting LRU policy. */
buf_LRU_stat_inc_io () ;

continue;

ut_a (buf_block_get_state (block) == BUF_BLOCK_FILE_PAGE) ;

if (UNIV_UNLIKELY (memcmp (block->frame + (FIL_PAGE_LSN + 4) ,
block->frame
+ (UNIV_PAGE_SIZE
- FIL PAGE END LSN_OLD_CHKSUM + 4) ,
4))) |
ut_print_timestamp (stderr) ;
fprintf (stderr,
"InnoDB: ERROR: The page to be written”
"seems corrupt!i\n"
"InnoDB: The lsn fields do not match!"
"Noticed in the buffer pool\n"
"InnoDB: after posting and flushing”
"the doublewrite buffer.\n"
"InnoDB: Page buf fix count %lu,"”
"io fix %lu, state %lu\n",
(ulong) block->page.buf_fix_count,
(ulong) buf_block_get_io_fix (block) ,
(ulong) buf_block_get_state (block)) ;

www.TopSage.com



K FC

360
}
fil io (OS_FILE_WRITE | OS_AIO_SIMULATED_WAKE_LATER,
FALSE, buf_block_get_space (block) , 0,
buf_block_get_ page_no (block) , 0, UNIV_PAGE_SIZE,
(void*) block->frame, (void*) block) ;
/* Increment the counter of I/O operations used
for selecting LRU policy. */
buf_LRU_stat_inc_io () ;
}
/* Sync the writes to the disk. */
buf_flush_sync_datafiles () ;
/* We can now reuse the doublewrite memory buffer: */
trx_doublewrite->first_free = 0;
mutex_exit (& (trx_doublewrite->mutex)) ;
}
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hashOhash.h

/*****************************************************************************

Copyright (ec) 1997, 2009, Innobase Oy. All Rights Reserved.

This program is free software; you can redistribute it and/or modify it under
the terms of the GNU General Public License as published by the Free Software

Foundation; version 2 of the License.

This program is distributed in the hope that it will be useful, but WITHOUT
ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR A PARTICULAR PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with
this program; if not, write to the Free Software Foundation, Inc., 59 Temple
Place, Suite 330, Boston, MA 02111-1307 USA

*****************************************************************************/

/**************************************************//**

@file include/hashOhash.h
The simple hash table utility

Created 5/20/1997 Heikki Tuuri

*******************************************************/

#ifndef hashOhash_h
#define hashOhash_h

#include "univ.i"

#include "memOmem.h"

#ifndef UNIV_HOTBACKUP

# include "syncOsync.h”
#endif /* JUNIV_HOTBACKUP */

typedef struct hash_table_struct hash_table_t;
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#R&D

typedef struct hash_cell_struct hash_cell_t;

typedef void* hash_node_t;

/* Fix Bug #13859: symbol collision between imap/mysql */

#define hash_create hash0_create

Jhhkkkhkdkhkhhkhkdkhhkdhkhhhkhhdhhhdhhdbkhdkhhdb bbbk hhkbhkdbdhdbddhdkh bk dddd / /hk

Creates a hash table with >= n array cells. The actual number

of cells is chosen
@return created table */
UNIV_INTERN

hash_table_t*

own:

hash_create (

ulint n) ;

#ifndef UNIV_HOTBACKUP

to be a prime number slightly bigger than n.

/*!1< in: number of array cells */

/*************************************************************//**

Creates a mutex array to protect a hash table. */

UNIV_INTERN

void v

hash_create_mutexes_func (

/* */
hash_table_t*

#ifdef UNIV_SYNC_DEBUG

table,

ulint sync_level,
#endif /* UNIV_SYNC_DEBUG */
ulint

#ifdef UNIV_SYNC_DEBUG

n_mutexes) ;

# define hash_create_mutexes (t,n,level)
#else /* UNIV_SYNC_DEBUG */
# define hash_create_mutexes (t,n,level)
#endif /* UNIV_SYNC_DEBUG */
#endif /* IUNIV_HOTBACKUP */

/*1< in: hash table */

/*1< in: latching order level of the

mutexes: used in the debug version */

/*1< in: number of mutexes */

hash_create_mutexes_func (t,level,n)

hash_create_mutexes_func (t,n)

/*************************************************************//**

Frees a hash table. */
UNIV_INTERN

void
hash_table_free (
[ *=======mz=====%/

hash_table_t* table) ;

/*1< in, own: hash table */

/**************************************************************//**
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Calculates the hash value from a folded value.
@return hashed value */
UNIV_INLINE
ulint
hash calc_hash (
PR LT P ey
ulint fold, /*1< in: folded value */
hash_table_t* table) ; /*1< in: hash table */
#ifndef UNIV_HOTBACKUP
/**Q***t***t*t*t*t*t*t**t*ti*t*t*t***t**ik*i*t**kil**i***t*tt*ti*t*t*//t*
Assert that the mutex for the table in a hash operation is owned. */
# define HASH_ASSERT_OWNED (TABLE, FOLD) \
ut_ad (! (TABLE) ->mutexes || mutex_own (hash_get_mutex (TABLE, FOLD))) ;
#else /* IUNIV_HOTBACKUP */
# define HASH_ASSERT_OWNED (TABLE, FOLD)
#endif /* I|UNIV_HOTBACKUP */

/*t*t*t*t*t***t*t*t*t*i**t*t*'**i**l*t********ti*t*t*tt*t*t**t****t*//t*

Inserts a struct to a hash table. */

#define HASH_INSERT (TYPE, NAME, TABLE, FOLD, DATA) \

do {\
hash_cell t* cell3333;\
TYPE* struct3333;\
\
HASH_ASSERT_OWNED (TABLE, FOLD) \
\
(DATA) ->NAME = NULL;\
\
cell3333 = hash_get_nth_cell (TABLE, hash_calc_hash (FOLD, TABLE)) ;\
\
if (cell3333->node == NULL) {\
cell3333->node = DATA;\
} else {\
struct3333 = (TYPE*) cell3333->node;\
\
while (struct3333->NAME != NULL) {\
\
struct3333 = (TYPE*) struct3333->NAME;\
A
\
struct3333->NAME = DATA;\
N\
} while (0)
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#ifdef UNIV_HASH_DEBUG

# define HASH_ASSERT VALID (DATA) ut_a ((void*) (DATA) 1= (void*) -1)
# define HASH_INVALIDATE (DATA, NAME) DATA->NAME = (void*) -1
#else

# define HASH_ASSERT_VALID (DATA) do {} while (0)
# define HASH_INVALIDATE (DATA, NAME) do {} while (0)
#endif

/*******************************************************************//**

Deletes a struct from a hash table. */

#define HASH_DELETE (TYPE, NAME, TABLE, FOLD, DATA) \

do {\
hash_cell_t* cell3333;\
TYPE* struct3333;\
\
HASH_ASSERT_OWNED (TABLE, FOLD) \
\
cell3333 = hash_get nth_cell (TABLE, hash_calc_hash (FOLD, TABLE)) ;\
\
if (cell3333->node == DATA) {\
HASH_ASSERT_VALID (DATA->NAME) ;\
cell3333->node = DATA->NAME;\
} else {\
struct3333 = (TYPE*) cell3333->node;\
\
while (struct3333->NAME l= DATA) {\
\
struct3333 = (TYPE*) struct3333->NAME;\
ut_a (struct3333) ;\
N
\

struct3333->NAME = DATA->NAME;\
J AN
HASH_INVALIDATE (DATA, NAME) ;\
} while (0)

/*******************************************************************//**

Gets the first struct in a hash chain, NULL if none. */

#define HASH_GET_FIRST (TABLE, HASH_VAL) \
(hash_get_nth_cell (TABLE, HASH_VAL) ->node) -

/*******************************************************************//**
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Gets the next struct in a hash chain, NULL if none. */

#define HASH_GET_NEXT (NAME, DATA) ((DATA) ->NAME)

/********************************************************************//**

Looks for a struct in a hash table. */
#define HASH SEARCH (NAME, TABLE, FOLD, TYPE, DATA, ASSERTION, TEST) \

A\
\

HASH_ASSERT_OWNED (TABLE, FOLD) \

(DATA) = (TYPE) HASH_GET FIRST (TABLE, hash_calc_hash (FOLD, TABLE)) ;\
HASH_ASSERT_VALID (DATA) ;\

while

A

((pATA) != NULL) {\
ASSERTION;\
if (TEsT) {\

break;\
} else {\
HASH_ASSERT_VALID (HASH_GET_NEXT (NAME, DATA)) ;\
(DATA) = (TYPE) HASH_GET_NEXT (NAME, DATA) ;\
A

/********************************************************************//**

Looks for an item in all hash buckets. */

do {

ulint

for

#define HASH_SEARCH_ALL (NAME, TABLE, TYPE, DATA, ASSERTION, TEST)
i13333;
(13333 = (TABLE) ->n_cells; 13333--; ) ({
(pDATA) = (TYPE) HASH_GET_FIRST (TABLE, 13333) ;
while ((DATA) != NULL) {
HASH_ASSERT_VALID (DATA) ;
ASSERTION;
if (TEST) {
break;
}
(DATA) = (TYPE) HASH_GET_NEXT (NAME, DATA) ;
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\
if ((pATA) != NULL) { \
break; \
} \
} \
} while (0)
/************************************************************//**
Gets the nth cell in a hash table.
@return pointer to cell */
UNIV_INLINE
hash_cell_t*
hash_get_nth_cell (
/[ *=======c====s=%/
hash_table_t* table, /*!< in: hash table */
ulint - n) ; /*1< in: cell index */
/*************************************************************//**
Clears a hash table so that all the cells become empty. */
UNIV_INLINE
void
hash_table_clear (
/ *====s========%/
hash_table_t* table) ; A /*1< in/out: hash table */

/*************************************************************//**
Returns the number of cells in a hash table.

@return number of cells */

UNIV_INLINE

ulint

hash_get_n_cells (

hash_table_t* table) ; /*1< in: table */

/*******************************************************************//**
Deletes a struct which is stored in the heap of the hash table, and compacts
the heap. The fold value must be stored in the struct NODE in a field named
'fold'. */

#define HASH DELETE_AND_COMPACT (TYPE, NAME, TABLE, NODE) \

do {\
TYPE* nodelll;\
TYPE* top_nodelll;\
hash_cell_ t* celllll;\
ulint foldll1l;\

www.TopSage.com



oAy J ik Aol A RIR K AB 367

\
foldlll = (NODE) ->fold;\
\
HASH_DELETE (TYPE, NAME, TABLE, foldlll, NODE) ;\
\
top_nodelll = (TYPE*) mem heap_get_top (\
hash_get_heap (TABLE, foldlll) ,\
sizeof (TYPE)) ;\
\
/* If the node to remove is not the top node in the heap, compact the\
heap of nodes by moving the top node in the place of NODE. */\
\
if (NODE != top_nodelll) {\
\
/* Copy the top node in place of NODE */\
\
* (NODE) = *top_nodelll;\
\
celllll = hash_get_nth_cell (TABLE,\
hash_calc_hash (top_nodelli—>fold, TABLE)) ;\
\
/* Look for the pointer to the top node, to update it */\
\
if (celllll->node == top_nodelll) {\
/* The top node is the first in the chain */\
\
celllll->node = NODE;\
} else {\
/* We have to look for the predecessor of the top\
node */\
nodelll = celllll->node;\
\
while (top_nodelll != HASH_GET_NEXT (NAME, nodelll))
{\
nodelll = HASH_GET_NEXT (NAME, nodelll) ;\
N\
\
/* Now we have the predecessor node */\
\
nodelll->NAME = NODE;\
N
N
\
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/* Free the space occupied by the top node */\

mem_heap free_top (hash_get_heap (TABLE, foldlll) , sizeof (TYPE)) ;\
} while (0)

#ifndef UNIV_HOTBACKUP
/i*t***t*t***ti***&*****&*******tﬂt******t***t***tit*t*tii*ti*i**//**

Move all hash table entries from OLD_TABLE to NEW_TABLE. */

#define HASH_MIGRATE (OLD_TABLE, NEW_TABLE, NODE_TYPE, PTR_NAME, FOLD_FUNC) \

do {\
ulint i2222;\
ulint cell_count2222;\
\
cell count2222 = hash_get_n_cells (OLD_TABLE) ;\
\
for (12222 = 0; 12222 < cell_count2222; i2222++) {\
NODE_TYPE* node2222 = HASH_GET_FIRST ((OLD_TABLE) , i2222) ;\
\
while - (node2222) {\
NODE_TYPE* next2222 = node2222->PTR_NAME;\
ulint f0l1d2222 = FOLD_FUNC (node2222) ;\
\
HASH_INSERT (NODE_TYPE, PTR_NAME, (NEW_TABLE) ,\
fold2222, node2222) ;\
\ .

node2222 = next2222;\
A
AN
} while (0)

/t*t*******************i*ti*i*i*itti******l*t**ttt*t*t*t*t*t*//**

Gets the mutex index for a. fold value in a hash table.
@return mutex number */

UNIV_INLINE

ulint

hash_get _mutex_no (

hash_table_t* table, /*1< in: hash table */

ulint fold) ; /*!1< in: fold */
/*t***ﬁ*t*t*********************#t_*****lt*ﬂ***l’l‘**ﬂ'**t*l‘*t***//**
Gets the nth heap in a hash table.
@return mem heap */
UNIV_INLINE

www.TopSage.com



L H ik FebH R RAD 369

mem_heap_t*

hash_get_nth_heap (

hash_table_t* table, /*i!< in: hash table */

ulint i) ; /*1< in: index of the heap */
/***********************t*************************?**********//**
Gets the heap for a fold value in a hash table.
@return mem heap */
UNIV_INLINE
mem_heap_ t*

hash_get_heap (

hash_table_t* table, /*!< in: hash table */
ulint fold) ; /*i< in: fold */
/**i************3********************************************//**
Gets the nth mutex in a hash table.
@return mutex */
UNIV_INLINE
mutex_t*
hash_get_nth_mutex (
/* */ .
hash_table_tx* table, /*!{< in: hash table */

ulint i) ; /*1< in: index of the mutex */ -

/************************************************************//**
Gets the mutex for a fold value in a hash table.

@return mutex */

UNIV_INLINE

mutex_t*

hash_get_mutex (

hash_table_t* table, /*!< in: hash table */

ulint fold) ; /*I< in: fold */
/************************************************************//**
Reserves the mutex for a fold value in a- hash table. */
UNIV_INTERN
void

hash_mutex_enter (

hash_table_t* table, /*!< in: hash table */

ulint fold) ; /*!< in: fold */
/***********************f*f*****f********?*******************//**
Releases the mutex for a fold value in a hash table. */
UNIV_INTERN_ .

void
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hash_mutex_exit (
/*====c=======*%/

hash_table_t* table, /*!< in: hash table */

ulint fold) ; /*!< in: fold */
/*‘****************»*******************************************//**
Reserves all the mutexes of a hash table, in an ascending order. */
UNIV_INTERN
void
hash_mutex_enter_all (
/* */

hash_table_t* table) ; /*i< in: hash table */

/************************************************************//**

Releases all the mutexes of a hash table. */
* UNIV_INTERN
void

hash_mutex_exit_all (

/* */
hash_table_t* table) ; /*!< in: hash table */
#else /* |UNIV_HOTBACKUP */
# define hash_get_heap (table, fold) ((table) ->heap)
# define hash_mutex_enter (table, fold) ((void) 0)
# define hash_mutex_exit (table, fold) ((void) 0)

#endif /* IUNIV_HOTBACKUP */
struct hash_cell_struct{

void¥* node; /*1< hash chain node, NULL if none */

/* The hash table structure */
struct hash_table struct {

#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG
# ifndef UNIV_HOTBACKUP
ibool adaptive;/* TRUE if this is the hash table of the

adaptive hash index */
# endif /* JUNIV_HOTBACKUP */

#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */
ulint n_cells;/* number of cells in the hash table */
hash_cell_t* array; /*!< pointer to cell array */

#ifndef UNIV_HOTBACKUP
ulint n_mutexes;/* if mutexes != NULL, then the number of

mutexes, must be a power of 2 */
mutex_t¥ mutexes;/* NULL, or an array of mutexes used to
protect segments of the hash table */

mem_heap_t** heaps; /*!< if this is non-NULL, hash chain nodes for
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external chaining can be allocated from these
memory heaps; there are then n_mutexes many of
these heaps */

#endif /* 1UNIV_HOTBACKUP */

mem_heap t¥* heap;
ulint magic_n;
};
#define HASH TABLE_MAGIC_N 76561114

#ifndef UNIV_NONINL
#include "hashOhash.ic"

#endif
#endif

haOha.h

/*****************************************************************************

Copyright (c) 1994, 2009, Innobase Oy. All Rights Reserved.

This program is free software; you can redistribute it and/or modify it under
the terms of the GNU General Public License as published by the Free Software

Foundation; version 2 of the License.

This program is distributed in the hope that it will be useful, but WITHOUT
ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR A PARTICULAR PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with
this program; if not, write to the Free Software Foundation, Inc., 59 Temple
Place, Suite 330, Boston, MA 02111-1307 USA

*****************************************************************************/

/**************************************************//**

@file include/haCha.h
The hash table with external chains

Created 8/18/1994 Heikki Tuuri

******************************************************‘b/

#ifndef haOha_h
#define halha_h
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#include "univ.i”

#include "hashOhash.h"
#include "pageOtypes.h”
#include "bufOtypes.h"”

/*************************************************************//**

Looks for an element in a hash table.
@return pointer to the data of the first hash table node in chain
having the fold number, NULL if not found */
UNIV_INLINE
void*
ha_search_and_get_data (
/* */
hash_table_t* table, /*!< in: hash table */

ulint fold) ; /*!< in: folded value of the searched data */

/*********************************************************//**

Looks for an element when we know the pointer to the data and updates
the pointer to data if found. */

UNIV_INTERN

void

ha_search_and_update_if_found_func (

/* */
hash_table_t* table, /*!< in/out: hash table */
ulint fold, /*1< in: folded value of the searched data */
void* data, /*!< in: pointer to the data */
#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG '
buf_block_t* new_block,/*!< in: block containing new_data */
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */ '
void* new_data) ;/*!< in: new pointer to the data */
#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG

/** Looks for an element when we know the pointer to the data and
updates the pointer to data if found.

@param table in/out: hash table

@param fold in: folded value of the searched data
@param data in: pointer to the data

@param new_block in: block containing new_data

@param new_data in: new pointer to the data */

# define ha_search_and_update_if_found (table,fold,data,new_block,new_data) \
ha_search_and_update_if_found_func (table,fold,data,new_block,new_data)

#else /* UNIV_AHI_DEBUG || UNIV_DEBUG */

/** Looks for an element when we know the pointer to the data and

updates the pointer to data if found.
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@param table in/out: hash table

@param fold in: folded value of the searched data
@param data in: pointer to the data

@param new_block ignored: block containing new_data
@param new_data in: new pointer to the data */

# define ha_search_and_update_if_found (table,fold,data,new_block,new_data) \
ha_search_and_update_if_found_func (table,fold,data,new_data)

#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */

/*tﬂ**t*t*****t*t*t***t*ﬁt**t*t*t***t*t*t*t*t*t*t*t****t**t*t*//**

Creates a hash table with at least n array cells. The actual number

of cells is chosen to be a prime number slightly bigger than n.

@return own: created table */

UNIV_INTERN

hash_table_t=*

ha_create_func (

[ *eccacasnsnck /

ulint n, /*1< in: number of array cells */
#ifdef UNIV_SYNC_DEBUG
ulint mutex_level, /*1< in: level of the mutexes in the latching

order: this is used in the debug version */
#endif /* UNIV_SYNC_DEBUG */
ulint n_mutexes) ; /*1< in: number of mutexes to protect the
hash table: must be a power of 2, or 0 */

#ifdef UNIV_SYNC_DEBUG
/** Creates a hash table.
@return own: created table
@param n_c in: number of array cells. The actual number of cells is
chosen to be a slightly bigger prime number.
@param level in: level of the mutexes in the latching order
@param n_m in: number of mutexes to protect the hash table;

must be a power of 2, or 0 */
# define ha_create (n_c,n_m,level) ha_create_func (n_c,level,n_m)
#else /* UNIV_SYNC_DEBUG */
/** Creates a hash table.
@return own: created table
@param n_c in: number of array cells. The actual number of cells is
chosen to be a slightly bigger prime number.
@param level in: level of the mutexes in the latching order
@param n_m in: number of mutexes to protect the hash table;

must be a power of 2, or 0 */
# define ha_create (n_c,n_m,level) ha_create_func (n_c,n_m)
#endif /* UNIV_SYNC_DEBUG */

/**t**t**t*t*t***t*t***t*****t**f*&***t***r*****ttﬁt**t****t**//t*
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Empties a hash table and frees the memory heaps. */
UNIV_INTERN

void

hash_table_t~* table) ; /*1< in, own: hash table */

/*************************************************************//**

Inserts an -entry into a hash table. If an entry with the same fold number

is found, its node is updated to point to the new data, and no new node

is inserted.

@return TRUE if succeed, FALSE if no more memory could be allocated */
UNIV_INTERN

ibool

ha_insert_for_fold_func (

/* */
hash_table_t~* . table, /*!< in: hash table */
ulint fold, /*1< in: folded value of data; if a node with
the same -fold value already exists, it is
updated to point to the same data, and no new
node is created! */
#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG
buf_block_t* . block, /*l< in: buffer block containing the data */
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */ '
void* data) ; /*!< in: data, must not be NULL */

#if defined UNIV_AHI_DEBUG ||.defined UNIV_DEBUG

[ **

Inserts an entry into a hash table. If an entry with the same fold number
is found, its node is updated to point to the new data, and no new node

is inserted.

@return TRUE if succeed, FALSE if no more memory could be allocated
@param t in: hash table

@param f in: folded value of data

@param b in: buffer block containing the data

@param d in: data, must not be NULL */

# define ha_insert_for_fold (t,f,b,d) ha_insert_for_fold_func (t,f,b,d)
#else /* UNIV_AHI_DEBUG || UNIV_DEBUG */

[ **

Inserts an entry into a hash table. If an entry with the same fold number
is found, its node is updated to point to the new data, and no new node
is inserted.

@return TRUE if succeed, FALSE if no more memory could be allocated
@param t in: hash table
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@param £ in: folded value of data
@param b ignored: buffer block containing the data
@param d in: data, must not be NULL */

# define ha_insert_for_fold (t,f,b,d) ha_insert_for_fold_func (t,f,d)
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */

/*********************************************************//**

Looks for an element when we know the pointer to the data and deletes
it from the hash table if found.

@return TRUE if found */

UNIV_INLINE

ibool

ha_search_and_delete_if_found (

/* */
hash_table_t* table, /*!< in: hash table */
ulint fold, /*1< in: folded value of the searched data */
void* data) ; /*!< in: pointer to the data */

#ifndef UNIV_HOTBACKUP
/*****************************************************************//**
Removes from the chain determined by fold all nodes whose data pointer
points to the page given. */

UNIV_INTERN

void

ha_remove_all_nodes_to_page (

/* */
hash_table_ t* table, /*!< in: hash table */
ulint fold, /*1< in: fold value */
const page_t* page) ; /*!< in: buffer page */

[rhkkhkkkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhh kb ok bk kddhddddhhhdn//ox
Validates a given range of the cells in hash table.

€return TRUE if ok */ /

UNIV_INTERN

ibool

ha_validate (

[ *========x/
hash_table_t* table, /*1< in: hash table */
ulint start_index, /*1< in: start index */
ulint end_index) ; /*1< in: end index */

/*************************************************************//**
Prints info of a hash table. */

UNIV_INTERN

void

ha_print_info (
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FILE* file, /*!< in: file where to print */
hash_table_t* . table) ; . /*1< in: hash table */
#endif /* !UNIV_HOTBACKUP */

/** The hash table external chain node */

typedef struct ha_node_struct ha_node_t;

/** The hash table external chain node */

struct ha_node_struct ({

ha_node_t* next; /*!< next chain node or NULL if none */
#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG

buf_block_t=* block; /*!< buffer block containing the data, or NULL */
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */

void=* data; /*1< pointer to the data */

ulint fold; /*1< fold value for the data */

#ifndef UNIV_HOTBACKUP

/** Assert that the current thread is holding the mutex protecting a
hash bucket corresponding to .a fold value.

@param table in: hash table

@param fold in: fold value */
# define ASSERT_HASH_MUTEX_OWN (table, fold)
ut_ad (! (table) ->mutexes || mutex own (hash_get_mutex (table, fold)))

#else /* JUNIV_HOTBACKUP */

/** Assert that the current thread is holding the hutex protecting a
hash bucket corresponding to a fold value.

@param table in: hash table

@param fold in: fold value */

# define ASSERT_HASH_MUTEX_OWN (table, fold) ((void) 0)

#endif /* IUNIV_HOTBACKUP */

#ifndef UNIV_NONINL
#include "haOha.ic"
#endif

#endif

haOhaic

/*************************************************.*_*i_'*************************
Copyright (c) 1994, 2009, Innobase Oy. All Rights Reserved.
This program is free software; you can redistribute it and/or modify it under
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the terms of the GNU General Public License as published by the Free Software

Foundation; version 2 of the License.

This program is distributed in the hope that it will be useful, but WITHOUT
ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR A PARTICULAR PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with
this program; if not, write to the Free Software Foundation, Inc., 59 Temple
Place, Suite 330, Boston, MA 02111-1307 USA

*****************************************************************************/

/********************************************************************//**

@file include/halOha.ic
The hash table with external chains

Created 8/18/1994 Heikki Tuuri

*************************************************************************/

#include "utOrnd.h"

#include "memOmem.h"

/***********************************************************//**

Deletes a hash node. */
UNIV_INTERN

void

ha_delete_hash_node (

/* */
hash_table_t* table, /*1< in: hash table */
ha_node_t* del_node) ; /*1< in: node to be deleted */

/******************************************************************//**
Gets a hash node data.

@return pointer to the data */

UNIV_INLINE

void*

ha_node_get_data (
ha_node_t* node) /*!< in: hash chain node */

return (node->data) ;
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/t****t*i***i*l‘******t**i**********t*t****t*************t***i*i*t**//*i

Sets hash node data. */
UNIV_INLINE
void

ha_node_set_data_func (

/* */
ha_node_t* node, /*!< in: hash chain node */
#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG
buf_block_t* block, /*!< in: buffer block containing the data */
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */
void* data) /*!< in: pointer to the data */
{
#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG

node->block = block;
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */
node->data = data;

#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG
/** Sets hash node data.

@param n in: hash chain node
@param b in: buffer block containing the data
@param d in: pointer to the data */

# define ha_node_set_data (n,b,d) ha_node_set_data_func (n,b,d)
* #else /* UNIV_AHI_DEBUG || UNIV_DEBUG */
/** Sets hash node data.

@param n in: hash chain node
@param b in: buffer block containing the data
@param d in: pointer to the data */

# define ha_node_set_data (n,b,d) ha_node_set_data_func (n,d)
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */

/********t**t*t*t***********t*t*tt*t******t&**kit*ttt*t*t*t*ti**t*t//*t

Gets the next node in a hash chain.
@return next node, NULL if none */
UNIV_INLINE

ha_node_t*

ha_chain_get_next (

ha_node_t* node) /*!< in: hash chain node */

return (node->next) ;
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/******************************************************************//**
Gets the first node in a hash chain.
@return first node, NULL if none */
UNIV_INLINE
ha_node_t*
ha_chain_get_first (
/* */
hash_table_t* table, /*!< in: hash table */
ulint fold) /*i< in: fold value determining the chain */

return ((ha_node_t*)
hash_get_nth_cell (table, hash_calc_hash (fold, table)) ->node) ;

/*************************************************************//**
Looks for an element in a hash table.

@return pointer to the first hash table node in chain having the fold
number, NULL if not found */

UNIV_INLINE

ha_node_t*

ha_search (

[¥======x/

hash_table_t* table, /*!< in: hash table */

ulint fold) /*t< in: folded value of the searched data */
{

ha_node_t* node;

ASSERT_ HASH_MUTEX_OWN (table, fold) ;
node = ha_chain_get_first (table, fold) ;

while (node) {
if (node->fold == fold) {
return (node) ;
node = ha_chain_get_next (node) ;

return (NULL) ;

/*************************************************************//**
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Looks for an element in a hash table.

@return pointer to the data of the first hash table node in chain
having the fold number, NULL if not found */

UNIV_INLINE

void*

ha: search_and_get_data (

/* */

hash_table_t=* table, /*!< in: hash table */

ulint fold) /*1< in: folded value of the searched data */
{ .

ha_node_t~* node;

ASSERT_HASH_MUTEX_OWN (table, fold) ;

node = ha_chain_get_first (table, fold) ;

while (node) {
if (node->fold == fold) {

return (node->data)

~

node = ha_chain_get_next (node) ;

return (NULL) ;

[rE Rk Ik kR kIR kXA kAR k kX hk kX h Xk Xk hhkkkhhkrhxkxdhkx//xx

Looks for an element when we know the pointer to the data.

@return pointer to the hash table node, NULL if not found in the table */
UNIV_INLINE

ha_node_t*

ha_search_with_data (

/* */
hash_table t* table, /*i< in: hash table */
ulint fold, /*1< in: folded value of the searched data */
void* data) /*!< in: pointer to the data */
{
ha_node_t~* node;

ASSERT_HASH_MUTEX OWN (table, fold) ;
node = ha_chain_get_first (table, fold) ;
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while (node) ({
if (node->data == data) ({

return (node) ;

node = ha_chain_get_next (node) ;

return (NULL) ;

/*********************************************************//**

Looks for an element when we know the pointer to the data, and deletes
it from the hash table, if found.

éreturn TRUE if found */

UNIV_INLINE

ibool

ha_search_and_delete_if_found (

/* ==%/
hash_table_t* table, /*!< in: hash table */
ulint fold, /*1< in: folded value of the searched data */
void+ data) /*!< in: pointer to the data */
{
ha_node_t~* node;

ASSERT HASH_MUTEX_OWN (table, fold) ;
node = ha_search_with_data (table, fold, data) ;

if (node) ({
ha_delete_hash_node (table, node) ;

return (TRUE) ;

return (FALSE) ;
haOha.c
/*****************************************************************************

Copyright (¢) 1994, 2009, Innobase Oy. All Rights Reserved.
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This program is free software; you can redistribute it and/or modify it under
the terms of the GNU General Public License as published by the Free Software

Foundation; version 2 of the License.

This program is distributed in the hope that it will be useful, but WITHOUT
ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR A PARTICULAR PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with
this program; if not, write to the Free Software Foundation, Inc., 59 Temple
Place, Suite 330, Boston, MA 02111-1307 USA

*****************i'i'i'i'*******************i’i’i’i’i’i’i’i’*************************i'i'i'i'/

/*i’******************************i’*i’i’i’i’i’i’i’i’i’*i’i’i’i’**************tttttt//tt

@file ha/haOha.c
The hash table with external chains

Created 8/22/1994 Heikki Tuuri

**************i'i'i'i'i'*i’***i’i’***********************************************/

#include "haOha.h"
#ifdef UNIV_NONINL
#include "haOha.ic"

#endif

#ifdef UNIV_DEBUG

# include "bufObuf.h”

#endif /* UNIV_DEBUG */
#ifdef UNIV_SYNC_DEBUG

# include "btr0sea.h"”

#endif /* UNIV_SYNC_DEBUG */
#include "pageOpage.h"

/ttttttttttttttttttttttttt***********ttttttttttttttttt*ttt****//*t
Creates a hash table with at least n array cells. The actual number
of cells is chosen to be a prime number slightly bigger than n.
@return own: created table */

UNIV_INTERN

hash_table_t*

ha_create_func (

ulint n, /*l< in: number of array cells */
#ifdef UNIV_SYNC_DEBUG
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ulint mutex_level, /*1< in: level of the mutexes in the latching
order: this is used in the debug version */
#endif /* UNIV_SYNC_DEBUG */
ulint n_mutexes) /*1< in: number of mutexes to protect the
hash table: must be a power of 2, or 0 */

{

hash_table_t* table;
#ifndef UNIV_HOTBACKUP

ulint i;

#endif /* IUNIV_HOTBACKUP */

ut_ad (ut_is_2pow (n_mutexes)) ;

table = hash_create (n) ;

#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG

# ifndef UNIV_HOTBACKUP
table->adaptive = TRUE;

# endif /* |UNIV_HOTBACKUP */

#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */
/* Creating MEM_HEAP_BTR_SEARCH type heaps can potentially fail,
but in practise it never should in this case, hence the asserts. */

if (n_mutexes == 0) {
table->heap = mem_heap_create_in_btr_search (
ut_min (4096, MEM_MAX ALLOC_IN_BUF)) ;
ut_a (table->heap) ;

return (table) ;
#ifndef UNIV_HOTBACKUP

hash_create_mutexes (table, n_mutexes, mutex_level) ;

table->heaps = mem_alloc (n_mutexes * sizeof (void*)) ;

for (i = 0; i < n_mutexes; i++) {
table->heaps[i] = mem_heap_create_in_btr_ search (4096) ;
ut_a (table->heaps([i]) ; .

; ;

#endif /* |UNIV_HOTBACKUP */

return (table) ;
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/*************************************************************//**
Empties a hash table and frees the memory heaps. */

UNIV_INTERN

void

ha_clear (

[ *=====x/

hash_table_t* table) /*!< in, own: hash table */
{

ulint i;

ulint n;

#ifdef UNIV_SYNC_DEBUG
ut_ad (rw_lock_own (&btr_search_latch, RW_LOCK_EXCLUSIVE)) ;
#endif /* UNIV_SYNC_DEBUG */

#ifndef UNIV_HOTBACKUP
/* Free the memory heaps. */

n = table->n_mutexes;

for (i = 0; i < nj; i++) {
mem_heap_free (table->heaps{i]) ;

}
#endif /* IUNIV_HOTBACKUP */

/* Clear the hash table. */
n = hash_get_n_cells (table) ;

for (i = 0; i < n; i++) {
hash_get_nth_cell (table, i) ->node = NULL;

/*************************************************************//**

Inserts an entry into a hash table. If an entry with the same fold number
is found, its node is updated to point to the new data, and no new node
is inserted. ‘
@return TRUE if succeed, FALSE if no more memory could be allocated */
UNIV_INTERN
ibool
ha_insert_for_fold_func (
/* */
hash_table_t* table, /*!< in: hash table */
ulint fold, /*1< in: folded value of data; if a node with

the same fold value already exists, it is
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updated to point to the same data, and no new

node is created! */

#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG

buf_ block_t* block, /*i{< in: buffer block containing the data =*/
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */

void* data) /*1< in: data, must not be NULIL */
{

hash_cell_t=* cell;

ha _node_t* node;

ha node_t* prev_node;

ulint hash;

ut_ad (table && data) ;

#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG
ut_a (block->frame == page_align (data)) ;
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */

ASSERT_HASH_MUTEX_OWN (table, fold) j;

hash

hash_calc_hash (fold, table) ;

cell = hash_get_nth_cell (table, hash) ;

prev_node = cell->node;

while (prev_node != NULL) ({
if (prev_node->fold == fold) ({
#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG

# ifndef UNIV_HOTBACKUP
if (table->adaptive) {
buf_block_t* prev_block = prev_node~>block;
ut_a (prev_block->frame
== page_align (prev_node->data)) ;
ut_a (prev_block->n_pointers > 0) ;
prev_block->n_pointers--;
block~>n_pointers++;
}
# endif /* IUNIV_HOTBACKUP */

prev_node->block = block;
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */

prev_node->data = data;

return (TRUE) ;

www.TopSage.com



386 M ED

prev_node = prev_node->next;

/* We have to allocate a new chain node */

fold) , sizeof (ha_node_t)) ;

node = mem_heap_alloc (hash_get_heap (table,

if (node == NULL) {
/* It was a btr search type memory heap and at the moment

no more memory could be allocated: return */

ut_ad (hash_get_heap (table, fold) ->type & MEM_HEAP_BTR_SEARCH) ;

return (FALSE) ;

ha_node_set_data (node, block, data) ;

#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG

# ifndef UNIV_HOTBACKUP
if (table->adaptive) {
block->n_pointers++;

}
# endif /* IUNIV_HOTBACKUP */

#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */

node->fold = fold;

node->next NULL;
prev_node = cell->node;
if (prev_node == NULL) {

cell->node = node;

return (TRUE) ;

}

while (prev_node->next I= NULL) ({
prev_node = prev_node->next;

}
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prev_node->next = node;

return (TRUE) ;

/***********************************************************//**

Deletes a hash node. */
UNIV_INTERN

void
ha_delete_hash_node (
/* */
hash_table t* table, /*i< in: hash table */
ha_node_t* del_node) /*1< in: node to be deleted */
{ .
#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG

# ifndef UNIV_HOTBACKUP
if (table->adaptive) {
ut_a (del_node->block->frame = page_align (del_node->data)) ;
ut_a (del_node->block->n_pointers > 0) ;

del_node->block->n_pointers--;

}
# endif /* |UNIV_HOTBACKUP */
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */

HASH_DELETE_AND_COMPACT (ha_node_t, next, table, del_node) ;

/*********************************************************//**

Looks for an element when we know the pointer to the data, and updates
the pointer to data, if found. */

UNIV_INTERN

void

ha_search_and_update_if_found_func (

/== */
hash_table_t* table, /*!< in/out: hash table */
ulint fold, /*1< in: folded value of the searched data */
void* data, /*1< in: pointer to the data */
#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG
buf_block_t* new_block,/*1< in: block containing new_data */
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */
void* new_data) /*1< in: new pointer to the data */
{
ha_node_t* node;
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ASSERT_HASH_MUTEX_ OWN (table, fold) ;
#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG

ut_a (new_block->frame == page_align (new_data)) ;
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */

node = ha_search_with_data (table, fold, data) ;

if (node) {
#if defined UNIV_AHI_DEBUG || defined UNIV_DEBUG
# ifndef UNIV_HOTBACKUP
if (table->adaptive) {
ut_a (node->block->n_pointers > 0) ;
node->block->n_pointers--;
new_block->n_pointers++;
}
# endif /* |UNIV_HOTBACKUP */

node->block = new_block;
#endif /* UNIV_AHI_DEBUG || UNIV_DEBUG */
node->data = new_data;

#ifndef UNIV_HOTBACKUP
/**t***ilt********-tl‘*t*t*t**t**t***t**t*lt***t*t**i***t*t*i*i*t*ti//**
Removes from the chain determined by fold all nodes whose data pointer
points to the page given. */

UNIV_INTERN

void

ha_remove_all_nodes_to_page

/% */
hash_table_t* table, /*!< in: hash table */
ulint fold, /*1< in: fold value */
const page_t¥* page) /*!< in: buffer page */
{
ha_node_t* node;

ASSERT_HASH MUTEX_OWN (table, fold) ;
node = ha_chain_get_first (table, fold) ;

while (node) {
if (page_align (ha_node_get_data (node)) == page) {
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/* Remove the hash node */
ha_delete_hash_node (table, node) ;

/* Start again from the first node in the chain
because the deletion may compact the heap of
nodes and move other nodes! */
node = ha_chain_get_first (table, fold) ;
} else {

node = ha_chain_get_next (node) ;

}
#ifdef UNIV_DEBUG
/* Check that all nodes really got deleted */

node = ha_chain_get_first (table, fold) ;

while (node) {
ut_a (page_align (ha_node_get_data (node)) != page) ;
node = ha_chain_get_next (node) ;
}
#endif

}

/*************************************************************//**

Validates a given range of the cells in hash table.
@return TRUE if ok */

UNIV_INTERN

ibool
ha_validate (
[ *=m=ss===*/
hash_table_t* table, /*!< in: hash table */
ulint start_index, /*1< in: start index */
ulint end_index) /*1< in: end index */
{
hash_cell_t* cell;
ha_node_t* node;
ibool ok = TRUE;
ulint i;

ut_a (start_index <= end_index) ;

ut_a (start_index < hash_get_n_cells (table)) ;
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ut_a (end_index < hash_get_n_cells (table)) ;
for (i = start_index; i <= end_index; i++) {

cell

hash_get_nth_cell (table, i) ;

node cell->node;
while (node) ({
if (hash_calc_hash (node->fold, table) != i) ({
ut_print_timestamp (stderr) ;
fprintf (stderr,
"InnoDB: Error: hash table node"
"fold value %lu does not\n"
“InnoDB: match the cell number %lu.\n",
(ulong) node->fold, (ulong) i) ;

ok = FALSE;

node = node->next;

}

return (ok) ;

/*************************************************************//**

Prints info of a hash table. */
UNIV_INTERN
void

ha_print_info (

FILE* file, /*1< in: file where to print */
hash_table_t* table) /*!< in: hash table */
{

#ifdef UNIV_DEBUG
/* Ssome of the code here is disabled for performance reasons in production

builds, see http://bugs.mysql.com/36941 */
#define PRINT USED_CELLS
#endif /* UNIV_DEBUG */

#ifdef PRINT_USED_CELLS
hash_cell_t* cell;
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ulint cells = 0;
ulint i;
#endif /* PRINT_USED_CELLS */
ulint n_bufs;

#ifdef PRINT_USED_CELLS
for (i = 0; i < hash_get_n_cells (table) ; i++) ({

cell = hash_get_nth_cell (table, i) ;
if (cell->node) {

cells++;

}
#endif /* PRINT_USED_CELLS */

fprintf (file, “"Hash table size %lu",
(ulong) hash_get_n_cells (table)) ;

#ifdef PRINT USED_CELLS
fprintf (file, ", used cells %lu”, (ulong) cells) ;
#endif /* PRINT_USED_CELLS */

if (table->heaps == NULL && table->heap != NULL) {

/* This calculation is intended for the adaptive hash

index: how many buffer frames we have reserved? */
n_bufs = UT_LIST_GET_LEN (table->hedap->base) - 1;
if (table->heap->free_block) {

n_bufs++;
fprintf (file, ", node heap has %lu buffer (s) \n",

(ulong) n_bufs) ;

}
#endif /* |UNIV_HOTBACKUP */
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