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1. 1 MySQL Server f&§4Tt

1.1.1 fF22 MySQL

MySQL 2 MySQL AB A+ (HEI &% SUN ARIHEE ) A B &AM, HETIT 4Tk
B AT IR AC RS B s A FE R e 2 —, BRI — AN R 2 i m it R Z ok
RIBHR S RS

MySQL ot 4 LA ff B e 280 T S AORF A A2 Bclle R ) LAF RIS TRD i A — >4 AN DL e A% 14
B PE RS, AR AME IT A L2 E AT IR B A AR Gt R AR i A 5
ARG, BN web Muti, ERIMIANGNH], BIALHER AT WILE LA AR . Al — AT
AR A PR S AT AN AT W 7 #E 3K 2003 4E 55— Ik #fih MySQL Z B/, 2 ARH
il ? SVFEBROBIN BN A NILREIREZ ), DA A SR T .

1.1.2 SEAEdEA

1985 4, @y LA B FE S /MAkT (B David Axmark A ) WAL T —FKA#A], X
e MySQL AB RIS o XA Al ERAIIEANE N T IR B ™ i, A2 AE SEBUABA TAGE
bR, AN o AT B RS A I TR 7 o AR S NIRRT A EE I
BINE, Rt H ST AR E,

e, AATTEUE B St T — AR R S DA B 14 751, a2 1SAM (Indexed
Sequential Access Method) 75| A% CaEVE I HT &, A ISAM 454 mSQL >k SEBUAhAT 11K
MK e AR, AT 2 TR A i S — e O R R B RS . TR RS IS
Firh, BEEEIREECREN, REE Aok, [SAM A nSQL A& B AR E 7. 75
ST PERERENZ J5, ABATTR IR H 7E mSQL b AR E, ARATHLST T mSQL, FHIFR T
—EJRERUN IR A- i 715, X e ISAM 75138, RE T RE & = 2ARA T4 19 3=
PR PRI, NAZWA 58 A BRI, MySQL SAE K re Btk ge, 1A 2&
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HGALE (RG2S =T At 51 %)

BAFHEL,  AARZS I — MW I EAR S IMEN ST BERAH, MySQL AB {7544
HNATHH AT A5 1K AN B B R G4 o MySQL. A% MySQL f&HX H 845 A2 — Monty
Widenius 4 ) LI F-BF KK SN A IXAAURFRAIE N, ALK, LS IFA 584
WM. R EVFANIE MySQL f T 1IEAERF AR 1 R AC My TSAM 4745 5 2 1R B — A0 A7
S i Maria, A fH4 0 Maria? 2835 XX AN ] /0 LG B0 % R, 349 28 Fi My SQL i CTO
David Vil it . R EERE, Maria UM/ ZILMB T @4 H. BX, XL
£ MySQL 8148 N 4 B QR 4 1 —AN S5

75 MySQL #EA= 2 H], HIDREIEARFHIKE, 4N 2 e e 1a s 2 7 1 i 8o PR
HARGEEARE . MySQL Z Jr LARERS il 2ly, AL IaG N ds WIR T 0 s 50 2 A% K

1.1.3 FRKAKkRE

MySQL A= (R i€, 1E A ELIR W T4 vt e i e PRI 910 My QL AB Sl 1L It MySQL 9 2 T
BRI TT R I3 o B 26 7= i B oK e B AT 5 I SCRF, A B AE I, AN
RN, TR H], M H AR I R /A W RCR ] My SQL A D 24 122
MR R E LRSS, BrEl MySQL i BoE AN, kb ek 7 MysQL A 5
AT SR SE 5, BEN T — AR RYEDREA

F MR R, MERUE AL H AR, O MySQL Ji i i) A el 1T ¥ . FRATTE 3,
MySQL — T 4A SR AT 2 KA R A A8 B AE I Bt e R R E N H s BATHRITAIN 1T AT
MsERE A B H AR A2 R 2 I AN AL /N 23 Web JFACE AR H Q%
JURHE IR A o IXFPRGE B AT ERA T IT Alka o).

1.1.4 E A

ATRAYE, IE S MySQL S HIIAT T LR R % )7, 3t 14K MySQL 78 HIB ATV Y R A&
o 28R, MySQL (R mEpdi A S,  [RIIN R BANTT S Ah— MRS R, A8 TGRS .

7 2000 AP, MySQL A A T H S HUEACHS, FFKH GPL (GNU General Public
License) VPRI, 1IERBEATFRILTL . BARAE U EAEE T, JFEIEEA A X FERAT,
RIS TR ST AR B E Ak K 2 B N 32 I F At S B A0 B B o 21498 My SQL 1 B )
FHAUAE A LA E [ IX 2L Jg 8], AHFATANAE TS DA LE A2 My SQL 33X — w4 I 1 S 1k MySQL
PR QRSB B E— B AR BRI MySQL 1) & i i R B AR AN 75 B Tk 4k 4

PR T, R FEA E A AT LU MySQL 1 7 Pt (http://www. mysql. com) £ 2 4H N [¥)
B,
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1. 2MySQL S5H b EUERERE B LLE

AT HATTR A2 T MySQL A e DIRE, A T T MySQL PRIZE WS Fr) 6 B[ 26 1F o 2
R, BATBEIE MySQL AEDIRE, PERE, LALIL S I A EC A T 0 (K A R AN AR 1)
PRI, Ok T T MySQL 84 2 I Sedid T IOT IS 2R B A 1) 78 00 2 AF

1.2.1 ZhgEthig

PR — A A B PR TR G, B 2 M AR R A oK DhRE W e R R INE
B RGI MySQL BARLE T HIRRAS PRI D REAR a7 1L, HUREM— SR L AR X £ K AL 5L
PaArBaRAl, HRed ZHENEOENEE 25, CaEARS T IR S ARG
ity ZE AR T BE -

MySQL FEASZHL T ANST SQL 92 (R RHEB bt AN AT D340 FE AN W A FH A58 70 ey
S PEMIAE BRI HR T, AN E A I IR B PostGreSQL SCRFMZRIY 2 f 58
FEIR, 1M Oracle FIIAh S Mb A a4, L DB2. Sybase &5, % MySQL >R i A1 ZAH X} /b
—Lb X, FATATLUE L TCX 1Y) crash—me WA EA TS H MR S 550, AEF S5~
FEO7TH, EUR MySQL [ CHIAF 1 5 1B IF B #e i, (HE D imind 28 =7 il U A o | 2
Innodb SEILT SQL 92 ARl e ST PYAS = 45 Bo BS G0 i) 43, FURAESEIL i A2 rp &g —
(ST T ReA — X, XA T R B R B R R PR 2 W beln, RSP
IR 24 5 5 11 Orac Le 204 Rt U SE I T Horp )y Al (Serializable FllRead Commited),
1Ml PostGreSQL,  [AIAY SCHF VU R 25 201 o

ANIEAE T G R ST 1T, My SQL A HLAB S PEAH LR A — € 1 2200, AR SORT AR T MySQL
CLA T AR TR A — LS PRI T i fE S, WITFUR Sk Procedure, Function, Trigger %, {H
SEPTSCRF DI REIE LU A B, FOHLAd LK R H B A B R G L, AR RN AL o T
Oracle H 98 A PL/SQL, SQL Server 4 T-SQL, PostGreSQL tHA5 T AEIR 53 [ PL/PGSQL
I SCHF o

HEPOR UL, BUARLE DI RET I My SQL Kt 22 41— NI H] (08 P2 A B AR S0 I SR JE TR
PostGreSQL AHEL, {HJE I DIRESE 42 w] AT AL FAT T IE ] kA oKk, B A2 08 5 KA 55
I AN S P Kl 2 A Dl 67 1A AN BSOS PR B b B A A AT — R FH T Sl 20 2
REGtam, HRAATFFREER B QTR Bn = s P Dhag . oy 7
BARGUHATIE B 5 LS, AR A 5 RS, X REASREE 30 BTt i) )7 1) AN Ff
Me

1.2.2 5t

MERGE S IPE DT TR LU, B3 — AN T MySQL A9 FH - #SRE 6 W 8 3 Jskent HY My SQL 783X
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3 115 A FH S PR B R G IR LA T AE o JUIL AR T — 670 (1 i M 2500 P e 2
Rl Oracles DB2 LA Sybase ki, 13510 F F okt 4B S FEfE W] A T—
AN o MySQL — B ZRAT 1 5 5 FH R S0, I S — b, W | T KRS I i 4
F e & B T MySQL. B IE S — L — RIS, ARG T ILERTR K 2 )5,
IRZHBCL N T PR IER i HAL— B e RS MySQL ik

MEEEE TR, MySQL 222 K /MWL A 100MB Zi 47, X JLKRI M B PR 58 A ANTE
— AR RS R Oracle ZE LB R AR Z, NS O 45 PRI
() BRI 00 A A0 3 S VRS 2 PF 222, AR T B

PR RO R PeE, MySQL AU FFEL—AN& HL¥) CREATE DATABASE 74, Him]
LEWRIE) SE AR PEIBIAE, T Oracle #¥R/FE 52 AHEL, GIE—ANEERE PESG Bl e — AN IR B
KITRE MK, —FH GRS A — € ZRE A AT A

1.2.3 PEREHEL

PEREJITHT, — FELAZ MySQL 51 LLA B SNy s AEBUBUI SR = J7 PP INHILAL 22 AL
EAMESEE TPCC AR T, MySQL — AR AR DL, M0 HAE AR BT R AT
TR LR GE, AUULH Oracle Bl EREW S — B0 T 2 TR AEEE R
FPEREE , FOXHLAAVEIL S, R T8 T L R 158 = J5 PRIATLAL 2 A0 i s T R
A EE.

MySQL — B LK ZEAT— NN, 2 E PRIE L 88 IOASE PR AT SR T, R AT RERIH A
S AL BERE Ty o WAL, EVEREAITIRET I, MySQL 25— 2% FE ) 23R 1 28 MERE, MySQL
A B o ME AL 9% DI REFRINATEE I, sl R IR RHS R Sk P BESS 0,
AN IE A B R IR — A LA Ao 200 12 £ ) REAS 2 it K AR B0 128 7 i o

1.2.4 wJEEMH

KT AFEME LR, B R Z TR I VPI b s, AR N H Ak A p g bl LA T
fE R, JURS ML) R P25 PR IR T SE 1 B 0 e R 2 H A M BE IR o (U AROCR TR 5
FRGACE, MySQL AT AEF AR RIL, TIFARGA LN L PR e rREE,  PIAA
R BT, A AR E AR MU E K P Facebook XA R 2R 1) 194 3t #48 2
fFH MySQL c#s 2, wlin] A Y, MySQL fEAS0E nl SEPE 71,  HEANSS LEIRATII L) R 7=
w2 o T HLAHEAE AR 10 A7 1 R WYl BL T, CHB 2 AR AT 35k 45 218 4T 7E MySQL
BARFEMEE I, Wl Yahoo, Google %,

IR, MySQL i FEAE A e B — HAT H S =N i miR. wEE. A
L A e, AT AT ELE 7 MySQL H I =AM s B, AR I A
FALFI . i H, BEARIIREIFAE MySQL B & Prig sk i =gz —, (HE% B i 1 -
SR, TP SROBORBG A4, MySQL B ANMSANFE DI RE S TS K55 77, K
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AW AL BT R s R A IR Eent Scheduler (LT Oracle [¥) Job I
i), Partition IJfE, HEWFANI Maria fE6E5 1 BLELIRE T IHINIY HE, Falcon fE6f5 | 4T
A SRS, FRIFIE T MySQL 75 DI RE T TH B TS T AMRI4% 7,

FEAT—Ff= dh, HEATTRER 7ESRM, WA RGN Tra R AT A& TR
PR AR 5, AR R — Ml AT A S e

1. 3MySQL HWEEERIFR

P H AT MySQL 7 Cgeil T g0 1 Hh AZ A wl B AE H O AT
(RIS P BEAR G T o AT W ARAN R BE S JT RERN, AN vl BEE H T T 1 N HY 3
sto WA MySQL BIRAEAT 2375 ME Al FANE e ?

1. Web Mk R4¢
Web % £, & MySQL 5 NI, 02 MySQL & s b MBS~ =, X — 8
L IFUE R MySQL Server fai#B4r#t & vt Bl it .

MySQL Z Bt LARER N Web ufi i T A3 15 v bk R B PR A B AR 40, 2 PR 0 My SQL Hedle J%¢
1 22 e EARARH BT 0P, AT R P A Al AR 22 K R L e P B R SIS A S %
M HAEREH e AT — SRR E 2 S Rt e MySQL 2 PRI ACRS 1, 584 ml LLAR 3

2. HEWRXRS

MySQL H#s e i AR Ik R AR AR 3 I ks, A R Bk bR LF, e My ISAM £#1if
SR I, PR T DA BB, IABR S 0 R PERE . BITLL, X e K& 0 4H AR 2
W H BRI R SR UL, MySQL 2 IEH AR eSS LW B RS s H &, B0E H &%,
AR G SN 5

3. Bl RS

It ILAE S € P i e 1 YOG I, JRATT R A A 2 IR BOROBOR o Bl i AN T4
K AHEE I GETH o BT AR ORI, BRI ME . 5 A 757 X HAT LA T2 fif o JS
B, SRR BB RPERE LIS sk SR RE, F A LA B e 1/0 PERE, BOREE
A (AR s 28 AR R s R A2 2 5 A KRR AR IR pe server
o VIR R AT SR RERN T/0 RES), RORMIRT, Al (i — e R, AR 2 =1
WA B AT RS, 2 G BN pe server MIARHITES RAZ B s, MG LA Fin#
SATIATEAR 38 7), gk T EHE B, JiAT pe server —EIFATTHEL, sk T
SLRET D, G P AR P A% S LS HE SAT 55, W mT AR v T SR il 7 3R] A
fif 1/0 PEREIR S, RRAARMCHR . 5 LI A =I5 S, 38 A =AM SEBL, MySQL #
AEORHIPLH . L MySQL (] # A I DB, AT LRGSR Bicdis N — & BN HIR] 5550 —f
AR J sk ] m LA, ) S R REAT DL 2494%, IR A ATRES Ud, oAt A et TR
FER AT, ANE R MySQL A IZFEIITIRE. s, R 2 Bl FE R PR R A3, {EE MySaQL
FESRBIN, FAR R K 2 O HL I AR B epu Bkl 2, 3T EHTIR R pe
server f{I{%, license PHIMIZTN. S AJ5%, A BT Hn 1 R RENS S,

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



(ORI &5 (R RAS T AR RE A2 mI AR RERS AR HL I o

4, IARRS
RN FCIREE 0 A R G de K 1 BRI AR At PR B A B, ZEIR AN OIS N g AT AR
4, IR E AR RE A

MySQL £ BEIR AL 5 T KR AR HOR, T AR BRI Fe A A 5E Migdr, tnrid

FEBRIRARH DAL N IEHWIZAT . EXTRA IR UL, 2 — AR A& 8 e R 4t
117 H MySQL A7 L [ 10 FHR AN IR I RRAS o

1. 4 N\&

W, S5 JR A T 55 TAT (0 PR SR PR B P, MySQL D8 it T 8%
KB, IR BARMES, M T AR MySaL [t

TR AR B, TR R %R LU 2 MySQL [ A A A T, H T

WySQL LB, USGEMIGR, AT VI T . AR TR b R sk
R VR PIN R

% 2 & MySQL ZHA AL

&

JREE AN, TR 4. MySQL AR LA AR, (HIL P ABEEH IR AR . ACEE A MySQL
PIBRA R RS, DL T R LN EERA 4 MySQL (B AZRALRR, A BERES ik
B MySQL A — AN AR A T fif .

2. 1 MySQL 3R 324440 B},
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2.1.1 HEX

1. #riRHE: Error Log

Hix H &Il T MyQL Server 32471 2 A 800 /= B & 2 AV 5 R, LA MySQL
Server BEBFCHTEANE B EBVATEOL T, Rgoidsx4hix H BT ae L S,
AT S BRI (stderr), WIRZITH KRG id bz HEMhae, 75287
JA B —log—error I, &1 H & ERAAFB B AEEHE H3% T, LA hostname. err iy
%o ABSE R LMEH T4 : —log—error[=file name], MEMILAEH R4 .

N T B AEY T L, A I 2 Ay BURE AR R A 10 A 0 O F BB T ARl %, IX i
UnT LA MySQL 1) FLUSH LOGS iy K &5 1 MySQL 5 43 IH H &8 SCH I A2 o (¥ H A 3
w AL “old” iR

2. —#tHIHA&: Binary Log & Binary Log Index

TRFRH A, S IRATE BE binlog, tHJE MySQL Server Mg A ER HEZ —.
M EAVER “—log-bin[=file name]” FTH TidFMIHEEL G, MySQL 244 Fii 15 o8t
PER AR query LA ilE 2l sk 2 H SO e 48R, HEFIFAMIR T query iBH)IX 4
] 5, IR AR RE—4% query FTPAT I H], BT RER 025, LARAR DG 34515 ., BTLA binlog
SEHFG LA

e RHEE—FE, binlog il XIIEERFETTE “—log-bin[=file name]” =) B XI5
FEABETF A, WERATEE file name, WIST7EEHE H 3 Tl A mysql-bin. sksssxGRfRRO~
9 Z AN, RERZHERF D).

binlog MA7 HiAth—LE B ik 75 2 4.

“—max_binlog size” W& binlog ME ALt EI, M HEIARZ FRRET, MySQL 2
FOFrAE A H B R4k el sk . A E/R A HIZ R E N binlog 774, —MASE A
FERPREE 2] BRI, 74T — MRS, A T IRIESE %24, MySQL Aas A4~ 5%
ISR BN binlog W

“—binlog-do—db=db_name” ZE{HIHfi i Uk MySQL, 72X KA (db_name) HHi il
5k binlog, WIHA T “~—binlog-do-db=db _name” ZH(¥) b :{H7E, MySQL 23 ZM&El6f oAl
HAE AT query, MIALAE AR5 & ER EAT I query.

“——binlog-ignore—db=db name” 5 “—binlog-do—db=db name” 5¢&AHx, EEIE
SEBMEHEAS (db_name) HREM binlog idak, MHRE TIXNMSHL)E, MySQL 2 idskiE
s e LAA T AT B AR () binloge

“——binlog-ignore—db=db name” 5 “——binlog—do—db=db name” P§PZEG —A>FL[H]
I & e 2 KK BTS2, S80P 1 db_name ANJE4a query 18R] BCHT IR G T Ae 0 5 dis /4,
MAEPAT query IS5 5 BT AR B ECHE 2 o ANV SEHT IS AN S8l X s, My SQL AN LB AR ™
HRERE T AR Gl use db_name Y5 BT e s ) 5250 E MEHRIE4, 1
AN O3HT query TR BT SE BT EICHE BT IR AR I

mysql-bin. index X4 (binary log index) HJZLEEEICKFTH Binary Log H)4E%) %
12, PRUE MySQL &k FERe i A AR Ps & $R B P 75 221 Binary Log (A%
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3. B HE: update log

BEH H & MySQL fEBE S EAFIIY, JLDhRe Al binlog AL, AN AZ L
kA R SR A DA BRI A DSk A . HA MySQL 3501 T binlog ThfEZ Ja
AR H R T o MARAS 5.0 JF4A, MySQL CAARHE L REHHET .

4, BMIH&E: query log

A H & 3% MySQL H AT 1 query, JHid “—log[=fina namel” k4T HF1ZIhfE. H
TR T AN query, BWIGHTA K select, ARILLEEK, TFH G X RE A EOR KR,
P LS RF M DI E . — O T IR RO RE IR 1Y sql Pk RE IR A SR8 FT i DR . 3R
NP H &S0 44 2 hostname. 1og.

5. @AM HE: slow query log

Joji 44 S8 SC, 12 A H A& Tl SRS BT I TRV ) query, RS AT UL slow
query, Bt --log-slow—queries[=file namelKF] JFiZ%I)AE I & B il skA7 & A S AF 44,
BRINAEAZ h hostname—slow. log, ZRIAH W EEHE H %,

T8 A1) SR 2 ff S K SOAR K 3, mT DU R SOA G 4 & S I A . S
Ik TIHRPATIINZI, AT PRI ], AT S BSOS B . MySQL 642
BT TR My 2y H S i TR mysqlsTowdump, SRS B e 1225 BN B3 fik g v
BEAFAERITERE ) 7

6. Innodb J7EL redo Hi&: innodb redo log

Innodb s — A5 AT 18, RS2t T RSB EL redo HENIER
FEFR A A P ) undo 7 ERIRIER . redo HA&EH A% T Innodb Fr A BT 1) BEAZ S F1 4545
{5 4, 38 redo H AR undo £ B, Tnnodb {RAF T 7E AL AT 5L F % %4 . Tnnodb [ redo
H A FFEER AL AE S H X, ] LUl innodb_log group home dir KB i s H &1
LI E, 3T innodb_log files_in_group & H &M .

2.1.2 FhE3cft:

7 MySQL Hh g — M PR o 7w XaF (s BRI 3 B % MEE— AN DR 4
ST A4 SO, FORAFIOZE e vh & Rh R E s SO ANF R MySQL A 5 A7 % L ANIR]
B SO, AP E AT X o 22 27 At 5 13 B0 SO TR E R My TSAM Htls SO
BAHFEIH T, AR EGE S e A& A —FE . a0 MyISAM AL “. MYD” fE 04 i
4, TInnodb F “.ibd", Archive F§ “.arc”, CSV ] “.csv’, &5%4%,

1. “. frm” X4

ERAM CEIE (meta) {5 BEAFIAE “. frm” SO, HFEREH1 2 X5 B,
NIRRT 2AEH TV, B ANRISH - ANLURL LT “. frm” X Pram . frm” X
PEHRAT TR B e 830 P () SCAE e R i

2, “.MYD” CfF
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“OMYD” SCHESE My ISAM 7245 135, A7 My TSAM R (8RB — > My ISAM R 4R 4>
A MDY OS5 26N, RIREAACT BT 8 B R SO R, R <L frm” SCHEAE R .

3 COMYT” Sk

COMYT” SO My TSAM AEA 5138 1, 2 B4 T80 My TSAM R IR IR AR B X
T MyISAM A7 fif oK i, TLABE cache A2 1 BEAIRRIE T “ MYT” SCfFAR . BF—> My TSAM
BRI WA “CMYT” SO, AFCTALEAT “ frm” LR “ O MYD” —FF.

4, “.ibd” LA ibdata U

X SRR 2 A7 Innodb B8 1) SCHF, 2 Bt LU P AP SCAERAF I Innodb 1R £dls (£
FE K51, & H A Innodb (PR A7fit 77 2 6 0% 10 o L R pe 5 A FH =23 2 (W A7 Uit 2
P, SRR A WA TBAT A . =R A A7 7 XA L ibd” SCHRAF R, A
FEANF A “Libd” S0, SCHEAEIRAE AT My TSAM $cti AR RO B o fu Sl 3 et e =%
[ AAE IS s, WAl ibdata SCHRAF, PR ICFEATH—A (824, v HATRL
) ibdata X ff. ibdata A LLEE innodb data home dir F1 innodb data file path
PO 2 3L R lC B 4 B, innodb data home dir WO CE B AE M RCH %, M
innodb data file path AL & & — > LMK A . SR, W] A RSE
innodb data home dir Ifi EL3ELE innodb data file path ZHc & 11 I iz F 4857 i 4%k
SEMACE . innodb data file path HafLL—IRKELE 24> ibdata SXfF. SCAFRTLUZHRE K
AN, WAL BB, (HIE Innodb PR AU A B 5 —A ibdata SCAFRERSECE K
G R B TT AN INFTY ibdata SCAFIIEHE, HEEARINZE innodb_data file_path
e B K d5e e, 1 HAA 20 S MySQL A RE5E R ibdata (I TAF . Aty S BA 1M i ph =
AT S, AN A XRE )8, (H 2 B PR & (R, R — MR
A I AR A B AR R, T AN KA G HIR N, SR A, L= s (i A2
FIEA W, ORI A NI ) A = R R (a6 50 4R,
PR T AR, B RS BN PRSI S T

TR AR T PR R A A 5 | S (K R SO, AN A 3P A it 5 | 30T 25 F 2K
WS, DR IACRT B B AT B A7 A 5 | S R R AR Ik, CE 210 T

2.1.3 Replication <304

1. master. info S fF:

master. info SAFAFAET Slave ¥ %s Hax . HLIRIAF T 1% Slave [f) Master i f#)
MRAG R, BHE Master (I FENLHEE, BEREH P, @M, ERmD, YurHEfE, ©
IR H A ' E R

2. relay log Flrelay log index

mysql-relay-bin. xxxxxn CHH T Slave i 1/0 ZFEM Master ¥z i £
ff] Binary Log {5, #AJ5HH Slave U] SQL ZFEMiZ relay log FPEzHUIFMEHTAHIY
HEGE, ik Master BT SQL #54), AR5/ Slave ImhviH .

mysql-relay-bin. index XAFMITHEERALT mysql-bin. index , [AEIFEEICHEHENF
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T B L% 442, RGBT AN & Binary Log, 1M/ Relay Log.

3. relay-log. info 34
LT master. info, ‘EAEBUEIL Slave ] 1/0 k25 ANBAH] relay log HIAHRAE
Bo fit Slave Uiff) SQL Zefe DA A 5 S6as PR A B I B % SR 2 5 &2 AR O A5 R

2. 1.4 HABSCAF
1. system config file

MySQL F) RS E S — RS “my. enf”, Unix/Linux FERIAEEE" /etc” HFE T,
Windows PG fBAFIAE “c:/windows” H 3 Tl “my. enf” SCAFHR A5 2 RS Huk midl
(group), & —FhZ H A #R @ L h 455 45 ¢ T E A4, W mysqld]” A E4H5 T mysqld
55 A shisH g RIa S, “Lelient]” AP A& % i LREF AT LEIU 24, it
ANEAT AT XT8N 8 i A R E S i mysql B AT 9 Tmysq1]”, mysqlchk
) “[mysqlchk]”, %55, WREEMNAK A CHS THANE iy, WblH e
— NS, BHCSHIE AR, RE A mysql &7 api F2/7H IS E0I api
B Z

2. pid file
pid file & mysqld N FHFEF L Unix/Linux R T — AR M, 2 Hib
Unix/Linux 855 ey —HE, FA80E H CRIEERE ids

3+ socket file
socket A EFE Unix/Linux 13358 A G K, HFLE Unix/Linux R5E R 5 i
A DAANIE ik TCP/ TP W21 L A%AE ] Unix Socket SRI%E#E MySQL.

2. 2 MySQL Server R4+

2.2.1 PRI L

BV, MySQL P LAE i 240, B — R BRATIE H A SQL Layer, 7F MySQL %4
I R R GA IR 2 H0 2 T T TARRR AR IX — 2 58 ), AR AT, sql fif#dT,
T RIMRAL, query cache IARBEAESE; B LR AR )2, FRATTIE B 4% Storage
Engine Layer, Mt /i/2 8 A HRAE SISy, 2 MAeas s | IL M. Fril, wILd
PR — 5 f 155 B AR B R i R 3R s My SQL IRIBEARZER), ] 2-1 o
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/- MySQL Server ™
[ SQL Layer }

I I U

Storage Engine Layer

. /

2-1

HAR M IR R MySQL ZERE 5 IR fai B0, Sl (R B i el o0 i 2, (HSEBs EAE—EH
oA SR Z /M, TR —)2 SQL Layer, Z5fFH S 2%, FimBd 1wt mlst
%F SQL Layer f Storage Engine Layer f{—TajBL[KI 2047 o

SQL Layer AL T2 AR, N HEIBAGZE M M REAIIN4H:

L. WGt

544 BB, IR 7E MySQL Server JH BRI, 04 RGNS FERIY)
ALERAT, HEn & Ff buffer, cache ZiHIIIHIURANI A7 25 (B] (R HIAE . B FlR LA R K1 0]4R
WBE, BT BMPIR LI E, 555,

2+ %L APT

o0y APT REER By T 44— 2o FR B i R 2 B E D RE I AR AL S I, LG 45 Fof
JRJEEAR G SN, FPR A SEIL, AT AR AR, BOTALEAE, NSO 1/0, kg Abf
DA T N AP B Sy o 10 APT BEERIK BT A IR ARAS 78 4E R 4F mysys Al strings
SCPESERTE, AT DRIV T LAFFURIE ST o

3. LA R
Ji&J= P28 A8 A HUAil G IR = 28 AL T AL T (4 11 api, SEBLRR R W 2% cdi (R i
Kk, VLT EAR S AR AT, LUK — 8 ey e P YRS ARAE vio SCHFE & I

4, Client & Server AL H PS4tk

FEART C/S S5 MR R G, B 1 08 25 H A IE EAS 3L, My SQL A ] 4 . MySQL
] Client & Server AT HPMMALERERSY, LI T % w5 MySQL 28 B FE H I T B Ph il o
Y RIX BN S L AE AT 1) 0S R 252 F g, 4 TCP/TP LA Unix Socket.

5. R

PP BEGRFT SEBLR T RE, 32 25 F ™ (106 SOE B BRI P AR BUE B o Al AR
MySQL (KT T T—FF, PE i grkii# “Ir" .
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6+ ViR

VRN Tt ] AR TR A ? O T 242718, e AU . Xt
i B ) 42 RS RS i A B AR — s, S AR N DAAS R IR o 7 fi 2 A B
SR D BE AL AR TP AR o 25 P BB AU L, LB P ) SR AT R PR AT, DR A
TP E e R V7 e o P AR i P AR Y 5 ek, 2L T My SQL AN KR 17 AR
GERIALBR 22 4 BRIK D RE -

Ty R B, R R MR B

TP PR AL DT WA MySQL Server MIMHENK, FRBOERER, HAPHIERE
REVEFEE B, A NEE: B MySQL Server % P Ui RISl (SBIE) —A4
HEARAAE A TERMR S o MR R T2 TAR RS 7157 MySQL Server b5 % /7 b (Y A5 ,
RN 20K, A% Server B4 RE B AF . SRR BACHUN 01 D B A4S X L
HARAR . WAL, 2R cache &F.

8. Query AT Al ATk
76 MySQL Fr AT I BUR AT Client Ui Kik4T Server uiff iy 2 #8FR A query, 7 MySQL
Server HLfI, HEHEFEEMBNE it —A Query Ja, SHEPR X query LB L1151
&M Query HEAT 2 IR JE 1 R 45 80 I R AL BRI, SX MU A2 query fgAT AN A A5
P, BB TR query BRI TIE UREVLE) 08T, SR )5 1 AN R R 2R T8k 4T 9
F, R R .

9. Query Cache f&if

Query Cache BEHRAE MySQL Ht—/NER BB, A1) = B REE K& mde s 4
MySQL ] Select 2 query iR IR A 45 H4E cache BINAFH, 1% query f— hash {ifif
—ANXF . 1% Query FTHUEUE I 3EER R AT Bl ARk 2 J5 » MySQL 2 A 3% query 1
Cache K. RS HIHEHR SN RS, Query Cache X HEREHE mEARH W51
MERERT N AT I FE A AR K

10, Query flLft stk

Query fifbds, W44, WR A% P uiis K 1) query, MRHEE 7 uimid K query 1
), FEAR P ) — SR HE S, R — RYVEERERE BT T, 3 — AL g,
H VR T R T B IX S query THAJ 45

11, RARTE P
AR W A PR AT 2 B R 7 T 52 il — 2% DML 11 DDL (¥ query, Wl: update, delte, insert,
create table, alter table ZEEAJIANH,

12, RYEP B
RIS, HREE, UL A3 TAERR LR Ly B 2 455

13, RIGUIRAE B

RYGUIRAE HRHR AN TR 7 il SR RGOIRAS I, SRR ESEBSER S H . 15
DBA 5 FHI 25 Ff show status 4, show variables iy 2455, Frfd 2 4h RAR L XA R
R IFI
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14, FRE LS

XA T EFEARAREE S M E TR 2628 AR e BRI , (HE H D g 5 AR s
J YRR 58 AN o KEANTE, BF—A MySQL AR — A A58 X, ik d*. frm
A RPN TAE R B Y IX s, DL —A cache, 1% cache W FE N A E
BNRMNEERIE S AN EIEYEY table 2 B B,

15, Hi&id At
AR B TN RGN M EEN HERC %, 835 error log, binary

log, slow query log %%,

16, ST

SR B SR 53 O Master AEEEAI Slave B ), Master BEHL 3 2 47 57 £
Replication ¥£3EHi3zHY Master Ui binary H i, L &5 Slave dif) 1/0 ZRFEAC H 28 T4
Slave BRIt Master BIRPTEMIM FEM 2 —L8, LR LERIAAEMALAE B, —
AR T Master 1HKFHESZ binary H&, 5 AAM relay log Wi 1/0 &fE. Fiob—
MR TI relay log HHEEHUHIC H AR FHAE, SRS ] LAFE Slave i IEfRHT I£45 2RI
Master ¥y 564 AH [F] 1 45 R0 i 2 I P AZ 45 Slave $ATHY SQL Zefe.

17, A7l 3R M AR

At 5 1 3R VBT LA MySQL B8l o AT R (K — 0 1o H AT b i 27 i
AR B R MySQL AT LA IR J2 B0 47t 5 13 A A U B SRR S s B U —
NGRS, HIE R A s Dok o P Ak B s BE s Bk, A Bt 74K MySQL Rl #kA7
i 5 | B (R £ o

2.2.2 ZFHRRTAER G

FE T3 T MySQL 8- MEERZ 5, FRATT A7 My SQL A/ ER R A2 1 AH EL P[] AR
BORR, BADELA S MySQL, & umidd, K query, REIRMISGHER, fJFiBH, Xk
AR AT T

MIATHAT I 30 MySQL 722 Ji > MySQL I A B HUg N R Rl & S i R S S
BRGATSH, RS ECRVIG AN RS, W butfer, WIAGfL4s )AL &,
DA R B Pk 5 o [R5 VA A 3, T & B IRWIE A TAE . 9D REWILR
SR G, HIERE BRI T . I BT Ss JH B A B % i i SR IR T AR, 6
F5 tep/ip I IRIT, I&4 unix ) socket. IXMf{E, MySQL Server A Jqsh5e )k, #E
RIS P i K T

R BRI T B g B SR (B I 48 A8 B HR AR DG T RE D, XU ik
Client & Server A H WMMAEHLHT & LI “J8IE" JLAJZ G, EHE BRI b 1 42
TR RGBS HB, 05K — ML .

LR PRI | S oo P A S AR R T, TR R B BIX TN A I
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PERER T, FrESEAOERE, (R — T o ERRA R PR R R, HEs
R M ANE R LR P A HE cache (28 INIERREAE, WERAT, AUHCH — AR i ok
B b, WORBCH R W IERR R, WAL — AN H R R 5 % P m i oK . R, &
BRI F A ZAENCEERR R S Bt S U — N RE 7 7 i, 1052 155G
M RS A TG A, R i R TR R, AR R s oK
M THE R DERRL R Fo

7 MySQL H, 45 P st Koo T PR — i@ query, MM Parser Wil 2&
Query fiFAfT RV RAE AT A e AT I K —FP & command, ANFFZEAH Parser jhn]
PLEEPATIIER . A R IRAT VI A BLE 4T JF T Full Query Logging MIDIRE, M4
Query fiFHT 5 e R AL H B0 B RN H &, AR —A Query RS K
K SE—A> command R K, #SHod @ AN H &, I LU T a5 18, — AR AFTIF Full
Query Logging HIZhEE.

M SR AERR LA “ IS (A0 2 ESkZ R, SRRt T a3
P SR AGEE R MR (B query), HEZAMIER . ERURIN query BRI
45 Query TR AL, Query ARATARSEXS Query BEATIEAHI T SCRITETEMENT, ARSI
TSR, AL HEALEE, Lo/ R HAMB R AL B

WHE—AN Query RAUMIER, SHIRHIBCE S Query A . Query fEATHS 1 56 04T
BRAZ A select KW query, WIERZ, WS RS, 1B EZ query 7
query cache /& BLAEE. WHRA, WEENK cache T IEHIR [P 25 E B 2 R, 4R
S 5 R i (R I R B R AR 4 P o A RN — AT LA cache [1) query
KA, 8 # cache 1A % query MEHE, 4 query Kk 2LAE 0] query f#HTHE, ik query
FENTESHEAT AN AL FE, FRELE query 3 K 8% 00 KR4 A AL AR B,

T SRR 2SR 45 R SE — 5 R cache [f) select iEf), NPEEHIRAZS Optimizer,
Wt Query PLibaAiib, i DML 853 & DDL 156, MSAS G RAR AT BEAL R, i
—EEHU A THE B A BRI query NI SASG R YEY it A0 BE, B HIAH S
query MPHEAZ 4 S HIRIH 2: AT AH R IR AR 38, 15 SRR query WFEAZ 45 T RS AR 5 15
o SEPR_ b2 AR B A TR Iy B AR BEE SR AN, 2l i insert A% delete
AhEEZS . update AbHEZR. create AbEEZS, DL alter AbFEZSIX L/ NRHLR 71 TEAN R 1) DML
F1DDL

FES YR Query ENT 5 70 AR > A R AT R, 1 56 ol i U il s ke
BB R ATV ) HARR LUK H bR 7 BB, WA, e U A BRI SR A B
M2, JFSRBOR MBI R HBUR B S R R AL CAAF/ET table cache 1, QIR
CEAT I AT B OCIAL BE, Ui SR ATTE cache ™, TG EL AT IF R SCAREUBE, R
JEREFT T ARAT 43 3R A8 T PR

MRATE B IR TR )G, M RAR IR A neta (5 E,  FIBTER T

FEAH TSI LARA DGR B o MR A 5 | B, JRATT SRl 5 | B L DB, i
JES I (KA i | S DS B, EA T AH AR B
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NI, TR AR B HOR L, W LR DGR AE i 5 | B IR P R I ) — AR 81 “ A
B, RZAEAE GBSO BRI, TR AR A BB Ul I W 1o At 75 280
FHRS IR 1, JFSRWIRRSM, 45 OB B2 R AR SIS R A Y LEAF KA fi 5 | SRR T A I )
.

M—% query B —> command AbBESERY (RINELH RO Z )5, IR AR 4514
AR, WERAEB L), WA BESE R (ATHEZ — Result set, W] HEREMIIEHE
SRIGHIAR R M IE LR S B 20 i o RAL B R T A B R, 2R A N R B R A
SRIELE % 7 v, R IE LR R BEA T AR (RS BE AR, JFRE5EAr IR A K, A
R BIIERE, B S8 R S W TR TR

UNARAE LT RE R, A OAERAL KR 128 b i Bt A T84k, i H MySQL 3TJF 1 bin
Log Tyfie, JUDGT N1y b BB LR 25 1 FH 1 A AL BRURSE Bl AR . 14 % B8 15 ) LA 5 307 R ey T Xl
SKBIFIRZHR E 1 BB H S

75 RS B R, 5 B R OIs SEAR B ) e 5043 #54 e LA AS My SQL
%0 APT Bk, LERTNAF A BE, SCfF 1/0, B Ar 77 s b BEAR 45

TR B RE L J5, BATRT LURE RA_E AR e i P 2-2 1R K«
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2. 3MySQL B ITR{FEANTA

My SQL Z5H e A SR T 4040 122 1R iR 25 s vty B FH AR, TR IHE S T KR & P ot TR
PR, Wimysql, mysqladmin, mysqldump 5555, #& KKPTARMN . B L AKX LEE T
HIThEERS O b TR T, (R EUE e X e T A P R LI AT REFF AR K %, 5]
FHDE A, WATREIEATE A TR SRRt . T DAYE I B B A ] SR i — A4

1. mysql

HRAGS A T MySQL % P30 TR, B8 T IR mysal T, FHHE 2 107 2t
i3 . mysql HIZIEEM Oracle ) sqlplus —FF, Sy M — AN A7 HE HoRR AR B
MySQL k554§ o HIEARME HTEZX AN AT, KEAEZIT—F “mysql —help” ik
P S LU EINAUE NG USRI ENSE

sky@sky:"~$ mysql —help

mysql Ver 14.14 Distrib 5.1.26-rc, for pc—linux—gnu (i686) using EditLine
wrapper

Copyright (C) 2000-2008 MySQL AB

This software comes with ABSOLUTELY NO WARRANTY. This is free software,

and you are welcome to modify and redistribute it under the GPL license

Usage: mysql [OPTIONS] [database]

—?, —help Display this help and exit.

—-e, ——execute=name Execute command and quit. (Disables ——force and history
file)

-E, ——vertical Print the output of a query (rows) vertically.

-H, ——html Produce HTML output.

-X, ——xml Produce XML output

——prompt=name Set the mysql prompt to this value.

——tee=name Append everything into outfile. See interactive help (\h)

also. Does not work in batch mode. Disable with
——disable—tee. This option is disabled by default
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-U, ——safe-updates Only allow UPDATE and DELETE that uses keys.
—select limit=# Automatic limit for SELECT when using ——safe-updates
——max_join size=# Automatic limit for rows in a join when using

——safe—updates

——show—warnings Show warnings after every statement.

TR Y B R 1300y, AW e b T ORI — L840 (R K N %
CAMAKT), | F TSN NAATREA L RL T HE, HEAEEEI T AGES, A
R R AR I I — LS R T

HEHER “—e, —execute=name” 4, XANSHGELVrmysql, HEPAT “-e” J5
A4, A EDEN mysql RS %] MySQL Server L. MSHHERA ]S Lk
FEA MySQL K A FH R 3% I A R AR A, A N Z W AR A o 4 2t

WERAEIERINEAEH] T “-E, —vertical” 4, BAZ G HIITA &l 4 10K LIS
BR, BORMBATHE— 4% query ZJTbh “\G” 458 —FF, XASEAHMET 5 T REA L4
ER

“H, —html” 5 “=X, ——xml” XWNNSEARAE EIDH, £R XN ZHL A, select
HOR BT 4 R f i “Heml” 5 “Xol” A% F0OKRMH, AL G2, A2 Xnl
B Heml SO S LR SO IR, 2 AR H T

“——prompt=name” ZECN THOEYEM N KL — AN EFE EE N SE0E, K26
JEE A O mysal $&RFFIRIR N AEERUE LT, FA TS mysql FABEARIEZ G
mysql FIHERFFIUE—/MRERI TN A" mysql> «, BALATAE NG E. B FIEn 2
mysql It “——prompt=name” ZELIRAVRME T H & AERE B 7piE, o LUEE I E 2
SN, R4, GETRE, CYETEGE A schema, MySQL Server ff]—28(F
HESE . ANV S K M4, B P A FTAER) schema X =TI A$E7R P 2%,
DRI R 1 R K T 5 BRI My SQL 8RBk 22, SR ARk B 1R I ik, 785 25 By DR R 458 A1 () I i
WA ORAERS H O 10 BT A (R 3R B T 3 B AR A 2 R R B PAT T8 R 1 i 2 It 5™ 5 J5 AR 1
5 0L WERFRATTAES 7R WA I T3 LI Jim , 22 /b ] DUSE 7 R4 I B Y i i A 5%
DU S D AU R IR

BANPRFFE X “\\u@\\h : \\d \\r:\\m:\\s> 7, GR%R:

“sky@localhost : test 04:25:45>”

“—tee=name” ZHBENIEYE N BARE A NS HEEIT, KGR mysal, KTk
N H BRI SISO o AETRA]— SRR i A B (I, A T (AT, Sl i f
AN ERAERLRE I P A AR A HORAE N Ko 1T “——tee=name” Z4L, P AT ELL
copy B RIRAFBRAFILRE T
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“-U, ——safe—updates’, “——select limit=#” Fl “——max join size=#" = PSHHL
AT IEREA R E B IS . ] “-U, ——safe-updates” 85, 2R ILFTEAREMH
Z5| [ update fll delete HAERIIG K, “—select limit=t#" FMFHETIZEH “-U, ——safe—
updates” 4, Dyfeft IR AWK 5 HL “—max_join_size=#" BFFELY “-U, ——safe-
updates” —E&FH], FR#IZ5 join B KIdFKEL.

“——show-warnings” ZHEH REPAT 56/ —4% query ZJEH8S HEIPAT—IK “show
warnings”, ‘B/~HG—IK warning [N %%,

THAXAX A 2R T 350 93 AN 2 R A PR ARAT R s R DB LA S LT, SERF | mysqgl
PP CFAEE 22 80em, AIHLASGHSE, ALY MySQL Server ). mysql FIJT
HZEEDER ] LS 1E MySQL Server A S (my. enf) [ [mysql]Z%k group 1, i&
Ao &R IS 23 I [client 124 group HEZHL, IXHEAR 2 S0k nT DAA FIAE BRI HAT
mysql M EAST THA, 10 H mysql #2277 H 2 H 3 my. enf SCfF load X L6244,

WER B W ACAY R mysql FARZ ORI 8 # mysql A9IAR BT B AT B SR 0 T %
AT LAGE MySQL 7 2% T AR, el UBE $AT “mysql ——help” 1523 Bhf5 B2 Jmid
i AAT SRR AR HE— 2D R ZI R . R IIR IS — (LB ANRE R M ¢ 1 S A, I AR5E
Sl LUERE mysql R P i AR R A UL SE 2 AR K A 7

2. mysqladmin
Usage: mysqladmin [OPTIONS] command command ..

mysqadmin, B4 8, $RAEM DI REAS S 55 MySQL 4 FEAH G % Fh DjHE . @ MySQL Server
WA A, SMGrHE B Clush, B8/ MIFREARZE, JCH MySQL Server %54 . mysqladmin
FIRER NS, BAR R # T LU mysql 3R 5 E MySQL Server 2 JRKoe/k, (HiE
KAyl It mysqladmin SR 58 BUERAE SRR 7 (. X P AH—F B L H LT RM
JUANE FDfg:

ping v 4 Al MR K MySQL Server & fib B 1E 2L Ik 4%
sky@sky: " # mysqladmin —u sky —ppwd —h localhost ping

mysqld is alive

status 2 A LLIRBCY AT MySQL Server (LA FEAS (PR ASE -

sky@sky: " # mysqladmin —u sky —ppwd —h localhost status

Uptime: 20960 Threads: 1 Questions: 75 Slow queries: 0 Opens: 15 Flush
tables: 1 Open tables: 9 Queries per second avg: 0.3

processlist IRHCYFTECH 2R M IE AR5 B
sky@sky: " # mysqladmin —u sky —ppwd —h localhost processlist

| 1d | User | Host | db | Command | Time | State | Info
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| 48 | sky | localhost | | Query 0 | | show processlist |

X =A TR TAE B OB —Sefay s A p 28w A FH 2, BARTE2I 5 B
FBAM, (HAX T e BRI UL, B2 T T . tehh, enr Diast
mysqladmin ¥ start slave fl stop slave, kill IEANIEHEES) MySQL Server FZFEEEEE,

3+ mysqldump
Usage: mysqldump [OPTIONS] database [tables]
OR mysqldump [OPTIONS] ——databases [OPTIONS] DB1 [DB2 DBS... ]
OR mysqldump [OPTIONS] ——all-databases [OPTIONS]

mysqldump XA~ T H AR KEE 73 328 vl e AR LR A T, HDhfe sl K MySQL Server
T s DA SQL B ) TR NG T dump BCOCAS SO, AR mysqldump A28k MySQL 1)
— R THARKE AR, HIEA NSRS SQL 4B kT th T H SIS — 5, PR
Wit mysqldump BT AR RSO, AR SQL B, BFEEEE ERR WA EE . 5%, il
25 mysqldump P27 “-T” IS J5, nf LLAERAE SQU B AR € 452 I SCAR S 31X
AN Thfgsebs L2 T MySQL 1 i) “select * into OUTFILE from ...” iEAJITSEEL. ]
PLEE “~d, ——no-data” (AN A A A QI TE A o 76 A5 FR SQL B AR IHE, PRI EIX
— I S LA R Y, IR BAT mysqldump B2 A I AR R E AR ¢ —defaul t-
character—set=name” RiUHF& FRFEENE, LLBT 1L LIRS 3R 1) A7 S A oA ] R N 45
mysqldump BT A2 SQL SCAE AT LUl it mysql T HPAT o

4. mysqlimport
Usage: mysqlimport [OPTIONS] database textfile ...

mysqlimport F& P& — AN DURE 8 6 A7 0 SCAR KA (il i “select * into
OUTFILE from ...” FrZERds st SR M MySQL Server H ) T HEF,
W —AFRUERT csv SCPE PN BIEE TR 2 20l R e e R P . mysqlimport T HSERR Bl U
“load data infile” v M)—AMELEESLH .

5. mysqlbinlog
Usage: mysqlbinlog [OPTIONS] log—files

mysqlbinlog 271 = Z el 20 A MySQL Server B AL 1)~k H & (Baie K
F IR binlog) . “HIRAIA Bl 2§ &40 11 binlog fil—YE45 i I [A) 2 S IR P &2 1) i
fix, mysqlbinlog vl LA B FRA T4 B 82 455 75 22l L s . al i mysqlbinlog, FHAT
A LUEST H binlog Hr48 e N [A] Bl s i H S G A0 45 SRR B 1) N 2B 1% SQL B 1), I
S H BRSO, FEMRNTIERE S, T DI I FR e A A Bk sk g g H 2

6. mysqlcheck
Usage: mysqlcheck [OPTIONS] database [tables]
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OR mysqlcheck [OPTIONS] ——databases DB1 [DB2 DB3... ]
OR mysqlcheck [OPTIONS] ——all-databases

mysqlcheck T HFEF A LR & (check), & & (repair), Z+#1 Canalyze) Rtk
(optimize) MySQL Server W[, (HIFAE A WIAEM 5 AR S R BT A 1 PUAS D) e
4 Innodb WA SZFHE L DhfE. 565 L, mysqlcheck F2FHIXPUAN DI REAR T LLE L mysql 1%
FLEEFFI MySQL Server Z Ja RKAATHHI Ay 2 58 158 A0 R AT 55

7. myisamchk
Usage: myisamchk [OPTIONS] tables[.MYI]

IIREH MR “mysqlcheck —c/-1", XA AMEE MyISAM f£46% 51412, H HAEXT
My ISAM A7 51 38 R 51 SO 20 T BN 8 0% #2 1 MySQL Server BIVA 58 i 4f

8. myisampack
Usage: myisampack [OPTIONS] filename ..

XF My ISAM ZRHEAT IS Ab B, DA S HIAE s a), — A EE AR IR & 5 F
17 H 46 5 1R My TSAM R A8 iR 32, ANREHATAE M B Rl . 2 3RA T BITR 2 3 He 2L b
SRR, i A IR RENS SR IO R I AR 5 A I, T LU my i sampack T
HRRFP A 12 My TSAM R HEAT 4, DR 0 RV AR B4 A archive £70 51 SR REUS R R AR Ak
B S#R, Ho2 archive RoZ BUARGISCRFN, i iHid 4 Jm (1) My TSAM & A738R8 i AL
MRS,

9. mysqlhotcopy
Usage: mysqlhotcopy db name[./table regex/] [new db name | directory]

mysqlhotcopy FIFLAb Y P 3 THAR AR —AEREAAZ « (B0 c+H) BF R EN
MiAE— perl JIAFERE, AAELE Unix/Linux 385 FEH . A EB D) RE &% MySQL
(1) My TSAM AE At 5 | B () R AT AR e 4, LA B AR SIE B bl 30 e 0 0t 26 v 1 e ik
AT, SRR, B AR SR e e e, 48R, Wbl ¥5e “—
noindices” 51 mysqlhotcopy ANis B4R 1

10, HAhTH

BT LA A e T HR 248, MySQL iE A Har T HA KSR T HERT, WEt x5
2 Tnnodb CAF M checksum ) innochecksum, #% 4t mSQL C API P& i) msql2mysql,
dumpMy ISAM 4= 3R 51 ) myisam ftdump, 3HTAEPE slowlog B mysqldumpslow, Erif] mysql
HRIFRAALEAM include LA E ) mysal_config, [a] MySQL AB 7 bug I mysqlbug,
W3 & fF mysqltest FI mysql client test , #t &= & ot & f£ fif 5] % 2K M1
mysql_convert_table format, HE M BT H & v $2& 45 %€ UL FL W i) query ) 1)
mysql find rows, Hp{ Mylsam ££6if5| R G441 mysql fix extensions, BE R4FE
Hmysql fix privilege tables, % FEAN NS 450 1) mysqlshow, MySQL FH-2% T H
mysql upgrade, JHiTZ5EILEIAACK kill 2 iiE s 2R K mysql zap, EAEHTR'S(EE
) perror, XA #: T K replace, 5 55— R4 T HFEF ol ETA M o 0 S A& A LE MySQL
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PRACHS P BEA FA— 8 | B, Wl My ISAM A7 5 1 Z8 i i, v LURIH myisamlog
HKEATEREZ 43T My ISAM 7] 1og.

2. 4 NG

% 3 & MySQL 75 [ @&/

[

3. 1 MySQL 7=fi#5| E#hik

My ISAM A7 fifs 51 4 J2& MySQL BRI IAA66 5 188, B2 B AT MySQL A6 FH A T 12 776t 5 4
Z— o ATHT G A BATAE MySQL A& JE iR T4 21 TSAM, J& TSAM P RAS « 7F MySQL
B FUR AT PG E TSAM A7 5 14, 1o HLSbr BRI %, MySQL HE5 2 A A76% 5 |
BIXABES M o MySQL7EHEH BT R AR INAEIXFE ) sql layer il storage engine layer
XA R T () 2 IR G5, AN AR A B I 2 R, KT IF R R U AR I 7
P—EditE . 215K, MySQL 2 REI T2 0 ek, REAT i 1 Ml 5538 B0 0 s i 25080 A7 it LA
T T ) 2 R G A4 23 T TRIINE, O6F TSAM Ak T Zh gL 4 RS O FAY , 3Kl My TSAM
LEAES 1 B ok

MySQL £ 5. 1 (AR ZHTIIRRAR T, A7 5 1 52 75 2 My SQL “2 25 Y Il a6 50N
MySQL — R 2 16 I [ I 4 222 1) o AR UG, 5. 1 Z AT B, BARAEE SR sql
JERIR G CLARR /D T, AR E5g e Rl 3 DR S AC ., (H X 2 2 [ 18R 2 B Ik
IR, RIMEAE 2R R I e — 4

{HE M MySQLS. 1 FF4, MySQL AB X &5 f A R Al T RO SGE, F9IN T —AS8 ik
& ISR R S5 . MySQL AB fEAUM & I, 1A fg T 2R sql 24 A
ST, RAA TN, B AT DUMSCEIFE L a5 A7 5 12, i 56 4 m] LK — AN IR A7
fits 5N — AN IEAE BT 10 MySQL H,  TANFEI MySQL [ IE #1817 . dlhfF A7k 5141
BERe, AT R ISt Bk RS 7 8, A FAT TF RAP A 5 | 35 7 (R B, F 1K
= T = 1R & S 1 S e = S L iU 2

MySQL I AF 2 A7 5 145 = 224045 MyISAM, Innodb, NDB Cluster, Maria, Falcon,
Memory, Archive, Merge, Federated ¢, b #5441 BAF & N 72 ) MyISAM 1 Innodb
PIFRAZ 5 15 . My TSAM 2 MySQL J5¢ 511 TSAM A7t 5 | BRI FH AR, ot MySQL BRIA I A7
51, 1M Innodb S Fr FIEAE MySQ A1), i = Ji KA\ Innobase (7F 2005 4F
B Oracle AR Frotk, ILEORRIR: mUR AL T S5 HISRerE,  pr M Ak
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Wz

LA ) — L A7 ity 5 A A Ui A FH b e B k2> — 2, #0128 5 (1) 3 55t
NDB Cluster MRS FFFSS, (g FE R T M5, J8T— share nothing (14}
AT EHE FEAE 518 . Maria J& MySQL St TR GEBA KA B LI GA WA R4 My ISAM
¥ F+ 2 WA it 51 %, Falcon A& MySQL 2 /] HATHER AN T &ACUHT Innodb £76f 5 141 —
T 55 S PR PR EORE A S 1, HATIEAEWT KB B . Memory fE# 5 BT A 4L 5
MRG BT WA, DUl REE T2 58, sl s rhRe 2kl m, (H2 RV7Er
WEAD I Crash A ES % B0 I €35 N o Archive &— DNEUE L & LA 46 47 T
fEft g1, FEMTAEmodhm BAR DU Jy A5 5, ASCREE 5. Merge fil Federated
TR R X Bk, FEARESE (E— eI % A Merge /A5 14 F 2 T4 ) LA 6K
merge | —ifd, XJHMER—FRIRMEMRSS, FEFR T DUEE T HoAth 1) JLAS FA 6 5 1 4 . T
Federated SZfr TR0, A 281 T Oracle 1Y dblink, =2 H T FEAFHUI At MySQL
554 b T .

3. 2 MyISAM 7F6E5| Z &4

My ISAM A7 5 | 3 (M RACEAE PE T, B — AN REBAT IO = A LA 4 A & S0
AT 8 S ATATAEAE S BEARAS AT S IR AFTBCER G546 52 U B, frm SCHF, S5 4MEA . MYD
MUMYT 2O, 20 AT R m0%dE CMYD) MRS I8 (MYD). SAEHA BAEXFE=
AN SR My TSAM A7 BB R A7, BB WA E ARG 2 DANRE], R HE
[ —/N. MY SCE

My ISAM SCHFUUT =R R R R 5
1. B-Tree &7l
B-Tree 5|, WA, WA mRy 75 Ri# L balance tree [KEMHR itk
fEfitt, T TR 5 | E 7 RO A 19

2. R-Tree &5|
R-Tree & 45|47 77 UM b-tree W51 LX), LRI T A/AHE TR Z
et i Bz 51, BrCLH EE MySQL ARASK 36, tHASCRF geometry R - BAE R 5.

3, Full-text &5l
Full-text R AN U2 L RY], MMIFAEE5 2 b-tree. FEZE N T
RPAEFRATTTE A 1ike AR ZL A8,

My ISAM bTi =FhZR 5128, R AEH S L B-Tree K51 T, /K& 2] Full-
text, {HiER-Tree B5|— ARG T AR DHEIN . 534 MyISAM [ B-Tree 5[ — M
KIBRE], keSS —NRLIM T FBIA B 2 RIAGEE L 1000 575,

BAREE A My ISAM (R AR IEATIBAE — MR 8844 (1. MYD SCPFrR, (R REAS SCPR IR AF
JEOkE bR BT REIFAE 56— FEIR, BRA My TSAM (¥ 8 47780k X2 43 b (FIXED)
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ERSE. A (DYNAMIC) AR K DL A 4 (COMPRESSED) X —Ffibg 3. 4R —Fikg A
ST 45 2 56 A T DM BATT A CEREI,  v] LUFE 6 2 (%) BT @ i ROW FORMAT K48 2
{COMPRESSED | DEFAULT}, t4n] LAiEid myisampack T E KRBT 4G, BRINEAIELG1 . 1
TEARRA DL R, EFSIE R B, WA 1R PN PR XARK T o HER P A
KPR FBAEAE, TR %2801 5 A& DYNAMIC #8211, 0 SRy A AT A] m) A5 K 1 - B
WA FIXED #% =X, 244K, VR A] Ll alter table fir4, 3RATHF— M4 VARCHAR 281
BLI1) DYNAMIC (1) 3R 5 #24 FIXED, {H ity R 45 4% it VARCHAR - Be R RS 4 F Bl i i
CHAR 2878, A & tn 4 FIXED %54t 4 DYNAMIC, 2344 CHAR 2820 7 B 4 5 VARCHAR 2574,
T AR KT ComAT i e i) 3 A — @ B R

My ISAM AEfifi 51 B2 L 0 P 5EWR 2 7E MySQL H 7 2% F 41 AR i@ B R 1% i
(YA T 2 HA AR SRR
v Y mysqld IEAEMUS BRAE A IHRAR ki 11 b ol LAl v s pl e % 4%k
FHL Crash;
v AR A o
« MyISAM 7% 51 %411 bug?

—_

=W DN
v

My ISAM f7fif 51 AR S 2 05, DR RIZR, AR AR, BA
23 B FOAh P B e o an SRR AT R R IE AR S A T R R I EAS My TSAM 2% HE 30 v i T
M e] LAFEZEIE IS check table fiy &Rzl ifth, JFnl LUl T repair table iy &Kl &
2o EHARIEOCHPIRS T, FA 1 nT PUE I myisamehk T HRAHEAE b 3EAS (EldEee) &
TR ECE B . ARV R T AR CAER G RIA T E84E, BEZh E
M AT BB & TAE,  DhAais kA B 5 2R

FIAM My TSAM A7t 5 | BRI R B S 12 m] LA 22 AN 508 22 i1 [] g A R R s34 iy, (H2
AR TRATTHA R BOX AL, 0 H MySQL & 7 - T A 2], @#BIUSEANEAEZA
mysqld 2 [R]FEEE My ISAM 774 S04

3. 3Innodb TEfi&ES|IEE T

76 MySQL Bk T2 IBR T MyISAM 2 4b, #tdE Innodb 548 7. Innodb k5 —
Ji s\l FrF R A 514, F0 MySQL 1 AH IR FFY8 License B

Innodb Z BrAREUIILAZ 5, EZLLAE T ILIRETT A2 K

LSRRG 63%

Innodb £t Ty Ry T 55 5 B — sUpl X 9455 2 A i SCRF, IXTESE AL ik Tnnodb J8 0 MySQL
I AGAT ARS8 — AR TR M HLSEBL T SQLI2 ARvEE T e IR B A YA~ 2%
5] (READ UNCOMMITTED, READ COMMITTED, REPEATABLE READ I SERIALIZABLE). 4%
SR, HEEAR 2 Z 0T RN R ol 55 BRI AN AN BT AT MySQL ¥ 7 4 17 S0 FF
MySQL, LA R Z Hir o St R R R LA BER L, ABORHE N T % MySQL 47 /&

2 il 22 FCA IR
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Innodb fE S5 SZRFI AN, O T PRAEE 10— 2tk 2 P A RO PEfRE,  TEIEXT undo
L, SEHL T He 1 2 RRAS B

3+ BUE ML ik

Innodb 5728 T My ISAM FRIBHLA, SEBL TAT8E. B4R Tnnodb AT AIHLE] 1 S B2 E L
RIIRTER), AR SRR R 99% I SQL T AU & A0 R 5 RIS R AR 1. BrLL,
IrBUE LBt ICHE N Tnnodb 75K 3Z T A 7 (IS NI 98 T AN SES T

4. LA

Innodb SEHL T M5 | X —Hdle 178 (1 S EERp R, A0 K30l e 2 1 o 20 s 1) e
JRA P RE . BUARAR 2 Bl AR G L AR IR AN ZEX AL, AEZ XA D P R Ui A e
J2E S O A A/ B ST REATS AR A B IR PR IE F -

BT LA LA e BT 1 A 2 41, Tnnodb A5 1R 22 HAth— e 1l e €2 5 s 454
BAVPNECE, RN MySQL ok T2 (% 7

TEWHEAEAE 7752 7%, Innodb FEA%S A My ISAM AN K—FE, BRI, frm SCUERAEIK
FgERy e ST CEHE , (H2E R AR 5 B A ). TR AR AIAT
WA RALAE I, sea ke CEOERERcE), [RINIE SRR 5.

Innodb R BRE5H6 53 A W K40«

1. ol soft GREAR MRS 154

TR R AT A R S s, s BRI B %R 5] . 7E Innodb 1, 47
{E 7370 (tablespace) XFF—AMMES, (HIZMWFI Oracle IR M XNABKIIA . B
56, Innodb MFRAF[E 5 WAL —FR IR0, 2 I a R 5 9 A2
FER =AM (—ANEE AN SCF) @it innodb_data file path >K¥gE, H0%L
PN FEAFYLEIS . A MR MR 0], WS SR A MR 5 A8 E—A
BABRR). ibd S

EBARIRATT AT LA B AT RO A P 2 3 2 ) B e A 3R T R A TR RA T (3R, (E R e e
[AJE I A ZRAFAE 5 PR DA Tonodb (¥ undo {7 AT IAR — L8 e Bt DA A A 3 2k 3]
FRLTHIFR) o IR 2R 2 ) (R s SO mT LV B [ 58 K/ INRTRT B sl e N RE Y, B3l
I SO AT A B SO R S K OINRRY i e AE QU B 3™ R Bl SO F IR it
1%, SEBURS SN B TR E e, — AN PUE SO RGEA S A e KRR (H
7 Innodb JEANKIED, A —MERKFHE A4S IIIE. 5345, Tnnodb ABRT IR SC
TERGE, T UMER] st s, it A TH SR B % .

IR SRR TR T SE A, AT Z0E N JEE I iy S, ok, HA 3
RS AT L # A o Ik 3R A 1) 0 i B SCPE R B AR BB T R, U 2 A
innodb_data_file_path Z:4(Ji 12 MEbRAERS U8 B4 SCPF R AR AAH OGS PERI AT, AN X B
I KA EHERK, B Innodb 78 BIHUF AR SCIFII A2 BIEE H XK, WisReE H
SKAEAE, MSARHEIFICIER 3. o N NP ML Tnnodb AEZ 3L =R 2 A 4
INEE SCAE )5 WA 20EE TR Bl e AR e A REZE AL, AU IR B4, IE /7 2 IR
XA Fe— FLAN AT WA 3 2 2 i i ke Y 2 TR R S PR 22—
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2. H&zem

Innodb ¥ H & SCAFAT Oracle [ redo H & ELEERALL, [FIFERT ARE 24 H &4 (b 2
AN, [RIFER A SRS KM SN, S22 AR A LA I Oracle —FE 1) H & ARIRRE
W RAR B FE A A T Innodb 936, AT )7 545 MR innodb 1) H & SCHE, PR
Al RE S LRI A S crash, ToikA3h, B TR A .

H1 - Tnnodb 2 H 55 LA NAFHGI%E, PrLLRSE Crash SRR BT AN REIE AR ™ H I
Bk, HITAT redo HAEMIAEAE, 47 checkpoint HLEIKITRY, Tnnodb 5¢4xm] LLEL redo H
SHGEAIRE Crash I Z) D258 I HIE BATRAT SOR s 5 N RESE I 355 T, Be s s By
73 58 T L2 NBEEE IR 56 B 55 (MR T K Bt it I o

Innodb AYAE D) REARFIE 7 THI AN My TSAM A7t 5 AN S, AERCE b I A0 s b 2
. 1E MySQL J3 Sh S HCC % B, Innodb [TH SHUEA GRS “innodb 7, A
WAL innodb HHRAN HEAHDG, MEILM—2etk e, FEEEMCMS A E—F . M
Innodb A RSB —FE, BTG Innodb MM R GORASM R IRIFEA L “ Innodb
AE. 8%, A5 v UASUEE —AN234 (skip-innodb) K Bfik MySQL H (%) Innodb
LT, IXFE R FRATT7E e B I I 4 Innodb A7 51 8 2edeit LT, A v
A48 Tnnodb R

3. 4 NDB Cluster Ffi%5|1 & &/

NDB £74i#5 | # th0 NDB Cluster f76if51 %, FZHIT MySQL Cluster 431 XA B 5,
Cluster /& MySQL M 5. 0 FRASA T UGS ML IRDBT DI RE . 3K H0 73 BATAT REFHF AL A4 NDB
fE6 515, O BIIF T MySQL CLuster #EANIAEE, NDB A7t 5t R R Z R L. FTLh
X RN — T MySQL Cluster [AHIG AR .

AL, Mysql Cluster SR Fafl & 7E oI = A0 B 45 1O D0 T SEDR IR —Fh P A7 20080
JiE Cluster A48, HET BT NDB Cluster (fAjFFk NDB) fEfi o2k szHL ] o

— WKL, —ANMysql Cluster HIIAET il PR = &840 41k :
a) ATTE BT R Manage 15 mi F 4L
B ST Cluster EFFH A AU B LA, QFRSEAFNCE, JHaKH
A, DARCSI A (1) £5An W ST 45 o A5 BT ST SRV Cluster PRGBS %45 SRS FI
HRfE B, I AR Cluster BB h &A1 RGBSR 45 BN S P AR T 15 i |
TR BT AU RAEEHEA Cluster FREEMINCE, [FINHEAT T S0 b 25 45 s S AV 8 1A%
T LA 20 2 Foe S48 B 0715 R

b) SQL 21 SQL IRk 45+s 15 mi ST fai®R A SQL 5 s, & AT Ui Mysql Server:
AT NI A2 2 LT, anEEE #, query PLALFI

I, cache BHAESE, HALAH)ZM) TAEACL T NDB £di v s A0 B T o it i, 7E4lipf
1) Mysql Cluster BRIGEH) SQL 7 5, W LA R e — AN Te BT AT A7 5 | 1) My sql
555, BUMARRIAAAE G147 Cluster FABEA ) NDB 15 fOKAHAT. FrLL, SQL 245 Mysql ik
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Fras KA 2 5 I Mysal R —E KX, RN ndbeluster T, 7] LAASINAE
my. enf BCE SO, W] OB R s SR E .«

c) Storage EM) NDB #¥E7 &, thmh & UL NDB Cluster:

NDB & — N A7 AR 5 8t 2 U, At 2 A B R 28 5 1 #18 Load BN A2
RSB AL B R B b A, EWiRoAR, SRR P B Cik#8dE nf IA S
i Load B NAEH T, 30T LU0 R OR B 55 T AR R T A AL 08 A A7 25 (R R A7 I
IR C )i e S0P AN SN S 8

NDB % sl 3= B2 U R HAR - I DI RE,  RAF Cluster BIEdE . &F—A> NDB 17 SR AT
SEREHAR I 5 (EE — A e, A SECH AL E D), 78 MySQL CLuster H
[HPYA— fragment. MHE—A> fragment, 15 T OUKIFESSAE AL AL A —0r (52
HZ) SCAMFM BB X LT I e E R e s, P DA RS AS , Mysql
Cluster 57 J5 AN 2 I 5 1 0] @ — MR 5, NDB 45 pi g ZH 2L —A>—M NDB- Group,
—NNDB Group 5K i Figh & — 4 A7 58 A AH R (1 A B EH (1) NDB 15 s Hf o

RSN T NDB AN O EAE ZH 2R, mT R RN RUARAE A A I B nT i R ORAE
—HB o HHE, FERSZ R H S ECRIE S . e Mysal Cluster FRCE S (B4
BT BT, — MR config. ini) Y, H—ANMEREEZRZSENY NoOfReplicas, XS4
R TR —mEER B URAFEEA R SRR, S DA TR 2, W
HFFERCE R 2 il LU T o DU IE R R UL, PN B TUAR 1Y A [R] i B e R M 2 S
AN, AR WML N AL 2 11l , ] DAAREEIE K . — AN s B TDE TR A DA 15K
P TE— TR HA, B2 BT B EH BRI . NDB A7t 5 |4 1 S ORAIE NoOfReplicas 2
O E I ESRTEAR TUAR, KA AR 2, AR5 PR 1 R H RO o Bk k8 FH 2
ARIPNDB 15 5, AR BIE H b R B BER B NoOfReplicas Pt

MySQL Cluster AGFrtu& N AR 22, N TREEE, XHEERAEARREN B/
A, AEAA SRR (el P St — B Ao AT SO PR 1 43 5 S i 1, KK
AT L I MySQL 7y J5 SRR EE— 2 T iR - 401

3. 5 Hitb7FHE51 N A

3.5.1 Merge 775 | %

MERGE 7 515, #E MySQL JI /7 T B2 2] T, WA K5 MRG_ My ISAM 51 %
Why ? Pl MERGE i 5 | 4 ) LATR] 5 1t LAy JLDRERLL SEBL 10k S5 K AH ] () My TSAM %, i
I BRI K B R AR AN BT RN 1, DAIR BN I S 2R B H 1o B0
MERGE 3, AMUANFER MG TR 8, A TBMNY, RN RTMBM5E4E 5.

MERGE A B3 I A Bt XA 2 MR AN R AN 1 BT LALEGY

idt MERGE KRN, MySQL R & A2 PN S, — AN, frm (R € SCCHE, 38—
A MRG 3CH, A7 IS 15 MERGE &K A4 8K (L35 T @ Sde )22 schema) . 2 FIt LA it 247 r
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JEEHEE] schema, JE A4 MERGE AN AT LLSEHLR: Merge [ — AN e 3R, IERTEL
Merge AN[RIEHE FE R ), HELERR fovr, - HAER—A mysqld R, #tnl LLdE T Merge.
MERGE RAEME AN 2 J5, T38RI LAIE A iy 4ok B LU 22

MERGE A AT ARSI S5, n] DRI S A IR 55 . %21k MERGE 42t ] INSERT
R4, Wb ZAE AE ¢ Wl G 2 1 I 15 it 35 B INSERT %4 Eplk 5 A MF— AN, mr bl
insert_method ZHCKAEH]. WA RATRELSEL, L2481 MERGE K INSERT 4 1
B, s AT, thAh, Jokimid MERGE 3K B F L3R LA SR 5], B A0 &Rq
WAZH Tk B A B (A IUA BE S I

3.5.2 Memory #4512

Memory f¢fit 518, Wi A FMARE Z ik NFniE, A& — AN AAA 78 N A7 T A6
1% Memory {74l 5| A S M ARAT B AP T BIE AL b, AAAETR T — DR S5 AH ORAE B
. frm SCHAERESE . FrA—E MySQL Crash 53 341 Crash Z Jii, Memory )3l H
T T o Memory KX HFZR 5], It H AN SZHF Hash fl B—Tree P& R S, BT
SEAFTRAE N AEH, BT LA Memory # & 44 HUE K 1 2 (AR A7 A 58 149, 11y HAS S 4§ BLOB 1 TEXT
R T B o Memory A7 5 | S 7T 24 €

WESR T A7 B A7 TBAE N A7 I Athon) A7 R FE e PT AR N K 76 MySQL I H P
T E A RN A R Memory 3 SEBR 5 B FE I N A7 KD
SUM OVER ALL BTREE KEYS (max length of key + sizeof (char%) * 4)
+ SUM _OVER ALL HASH KEYS (sizeof (char*) * 2)
+ ALIGN(length of row+l, sizeof (char*))

3.5.3 BDB 7£f#51%:

BDB 171 5|3 4 %5 4 BerkeleyDB 74514, A Innodb —Ff, WAE MySQL H 2 F A sE
W —ANEfE 514, /2 H Sleepycat Software AT#2fit, 44K, 2 TFURAEAE 519, [RFE
SCRFRS LA,

BDB A7 it 5 | B I Bt A7 TR 2 REAS R AN B, A frm A db (F3CF, Bl
MR GG BAEATIATE. db SO 4k, BDB A TSEHLR %% 4, A A M redo H &,
A Innodb — ¢, AT LU 28R 3E H S SCHEAF AL L o AEAVUE WL 5 T, BDB A Memory
AT, SEBLRUE .

H1 BDB A7fifi 5| S50 BL T 55 2 4, Al e AT 247 H 2 check point 1 7 . BDB

LRGSR, #ififi—% check point, FFH¥EZ BifITA redo HEES . HIBIT
R, A AT LUE R AT flush logs KT L% BDB #£47 check point #4F.
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3.5.4 FEDERATED 77i£5| 2.

FEDERATED f24i% 5 | 3 BT SEER I T %, 1 Oracle [¥) DBLINK JEAAHAL, =35 FH Sk dit oo i
T2 MySQL k252 b i i) i v 1 4 1o G R BRAT TS FH AL g 196k 22286 MySQL, IS4 A 20T
THaEEH
FEDERATED f£fi#5 | 447, A2k MySQL BRUEANE A7 5 1 1)

AT BIAE A FEDERATED R (1%, AUAAEAS L QI TSR A Sl Ha o A BN S F
1L, A A 2 S I S R (1 MySQL ik 254 L1 R 5k 4

A SQL 4544 FEDERATED K (1 i3, SEHLFEBEA I T
SQL ] F B A 1 A A

.« MySQL AbBEZS APT CHcds LIALFE 255 )

+ MySQL %7 i APT CHGis g5 e n SQL W AD

TEFEEHE P> MySQL %5 7 i APT

LA SONQ/IE S SRR DR U (SEET 52

AbBEZS APT —> 25 BUTECZAT M RO A b R T H 4L

- 0O o O T ®
PR M

3.5.5 ARCHIVE 77§51 %:

ARCHIVE £7fif 51 5 3= 2 F] 3 5 B0/ PR A it 2 1D R A FSORE I PR AR 2D U i) 1) 7 s el
ARCHIVE RASHFFR G|, LA frm IR E S, A ARZ B 40 SO —
A~ ARM ) meta 5 B3P T LA Bl IR ok I, ARCHIVE JRASCRFINER, 18 2idk
P, DOCRHEARE W EAE . BUEHLHIAITHBUE .

3.5.6 BLACKHOLE 7#1i#% 51 %

BLACKHOLE £ 51 %t — NER AT SR A 515, DhRetandts, mt—A “ R
AEHAT unix RGP M “/dev/null” B —HE, AEEATEMMEME L, #2aELH .
H8-2 BLACKHOLE £ 5 | B0 BA AT A JHWE 7 AE SRt 45 Ak My SQL Fr) S i B tha A7 3 [RIA: 14 5
I], ANKIE MySQL $EPEIXAE—AME Al 5 B BT RN A2 (H 2 5 RAE N — IR Bl i
R, 1EJE BLACKHOLE 45 3ty R 7 AFR KMIZhR . M ERIE SR+, a2
2o AR MySQL IR 55 i LEAR SC IR e M e, SR 110 o 2 A0S R 210 10 i 25 5
7o AT 2 I B AT AL 8 1) 23 AR SCRFX A IR 55 A H3a A o JX I A ek s Y BLACKHOLE
DI T A TR EEE, H2SAE binlog L FHTA ) sql. XYY sql i
LBHGE SR BIPTRIAL, IF LRI 1 slave b

MySQL [ 2 FE ETREA 44 7 BLACKHOLE f7if 5 | 4 HoAh JLAN & Tl R

av SQL CAFTEIE IS AE .
by SR E REHH AC S IR, G Fe R A k] H S T BE A BLACKHOLE )1
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e 528 1k — 3k H & I REMY BLACKHOLE R ERE .
¢+ A2 BLACKHOLE A5t L& —AN “no—op” {7515, &l Redi Fk &k 5766515
H S AHIKL PR

3.5.7 CSV 17 5| %

CSV AAAf 5 | 5z EHRAE IRt ie — ANARIEIR CSV SUAT, ABASHFR S|, & E gt
RGAT LEIN s n] e 2 7 00 e Kl 178 b A B5cdi 3 R B — G AR SR, T CSV ST AR 2 B AF
SRR — P AR AE AR 3, BT ATRATT AT DA R 56 AE 80 2 rh 57—k VS 38, R Hs A
B AS RAm A Bi%4, WA 2] — 4y CSV HRESIF T .

3. 6 hg

DACNE GRS MySQL AT T JAt B e B (0 i RRr €8, ANTRI RO i 5 | AT AN )
(RIRF T LANEXEAN R R R 3 35, LR JRATTAE S e (14 2 P ) LR AN 7] 2 PR ok
Pl AR ARG 15, 25 T RAVE I R TE. WIEX—FXE MySQL & M7fifi 5 | #4120
TE, BARSAL L H AN 1Z O, MySQL 1) EE A5 18 T — KR, fERgi
TR S A 5 B AT SR A 4
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% 4 & MySQL Z4E#H

o

i 5

XEFARAT AR, I 7 AR g8 I ORA7 A 1) & A M SE e R 2, JUIL
Ry w] AT SRR, AT RERE S A R IARAS, R T EdE N et aTREa e R B T
NEI D) AT MySQL 12 a5 A A BT O TR I/ 4

4. 1 EERAZEREEXEE

— SRR

MySQL FRI R B2 B F 37 S5t IR JE T I 8 RS, 1 P26 B e — A FEi 5 PPN AR S K
MIREE, PrULEEORIP AN 24, FEGAEAVFIIGOL T, BB e M SR BT 40 “ A
B RN IZ— 2 B2 il LA SR RV A BELLE 7T BEA7 72 ) B o

FERIZRIABEH, AT RO R TR ] BEAF ARG 5T ORI “ I B w) AL, N RE “ 4%
FIEHED 5" MIMEL. RV 2 2B, R BT —RIEM A 2 A, H0T RS R
BRI 2R, TIPSR, TEAEBM R e AR, 72 MySQL b3 A2
REFRALTEAN WM, AT LA 84 “HRER” FEAT AT LA W £ S (19 £ Y THTT o
TMTAT 28 MySQL S AE— DIRBIAS N — 2L [ Rl 2 N, AR UL, e B MR .
ACAE SRS 2 TR MySQL,  H 3 JRiak g N 8 I 28 B 4 (R BE AR R, AR T3 R e 45k
W rp B A AN, TR R RIS BRI T AT AR SR (1 P9 B A S Al >
HRES TR AN IR 4 R N T 22 48 ) IR . TRL, AT RERLEIRATT Y
MySQL AEAE — N LRY R RN 2, AR R AL

. EML:

AT MBS, AT MySQL s /£ 85204 T4 2 ALK KA A e 1%
DRI Ay B A BRATTFe o N T [ 2 A 1 4% SRS TR, ) AR A o0 B BN A2 1 BT A S
B AEI SR B B R P 2 L R I Hh Rl BEAE AR R T g%, SRR
BB N SR (11 2%, LA B NAR & S AT R i o ITLAUE, iR — 2B gk
W, TRATSRAEAE 224 A, SR P SR ATD AR A AN/ IRV T BUBMAE AT

XA 7 ZERRATEE 5 P2 “ BHURPIZ” T . “ BHURPIZ” TR 4%
CRLAE SRR P9 B B RSB IR AR BT o DA — BRI RE AET%
P EHZ )5, v REil i L AR e oy E B B 5 2 i B AN I B B R S S
P18, AITTIA 2157 Bl R B 16 H B o St —> SERUAT ™ o] AR — AR B HLR 0 %
R 3G P 44 A HK ™ 26 2 2 N Bt I, B mT A S My SQL 140 288 4 2 Jm A7 AE ) 0 3
¥ “root@localhost” HIJ™ 3 Hdla 7 I AR A5 K o Fo e PRI
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ARER B T8 S AEE R (BB SR Bz Ab, BT el it AL AT SAL
B 3 B e %ﬁﬁ%ﬁﬁﬁ%ﬁmm&lﬁ%(iﬁﬁi)i#ﬁﬁ 7 H
B ELREM R (B H D SOk BB EARE 1 H .

= B
ﬁﬁﬁ T “ EHUZRBIE” sy, TA X nT APHER K —5 7 2 s - 184
REFT M DB B R M NAR o 1T FLRIMEE B AT “UmM 2z fa”, FRLEAT ML ABLR
mﬁﬁ%%- B S X% 2 No, BATANRER: 25 B XA AE RS o X F—A>
17 05 2 A RO R B R UL, AN B I JBATAT AR — AT E R A7 AE 1) o

XA, BT BRI, BRI wils SRR T “ MR AR
WAt /2 MySQL KoHla 122 AR St FH 5 1015 1) 42 Tl 3R BURE BEAH OGAR R o 038 B e Bk A Bl DA
MySQL fRf i —IERI2 T, Wt ik DI BB 2. M5 S0 A B RO RIS A 2 T P =
B e B AT RS FHAZAE I P AN AR B0, [R) I 22 e 08 PRI EIN A 2 i — 2B 4 B il i AE
AN LA B 175 R BRI R 7 DA DR AR 128 1 B (12 4 DL R DRA7 B 1) 24 4

T R BTt T B A B 122 R GUR A B XA, A7 AL FEASH R 1) 45 Aol
W, ARJE Oracle it MySQL, B ATAR JLAR (KI5 72 7 BEAR 4, 0 BEAEAS— 2 “ A
B 7 S . (HREIXER =R, it B H BN “Bm g ” X TRE S Hdn 1 R gk
AFAEROR I ZE S, DR BE AR AR 122 A8 48 F AR — R T B s U il SRR S D E A
Beo AEEBRE 73 A2 5B AT BEAN K —HE

X T MySQL Rt FLU5 il BEAAR AR e 1 B PR 7 AL e — MR FEA I 4 A
B, Ty A VT IR BB AR . A B K h BEARN fij B — 2%, 2O Tl ok
HEREAN R SEARCIRYE D], AHILAE 22 A PEH5 T A A EAEAT AT /o Al & MySQL
A “CRTINT R 8, A SR A TP skl ] “i S (BEATNL), gk
FEE e A E s M TRV LT o2& et il 8= P it ik o e 2 d W TR LT P 1N (WP ety
A3 V5 1) B A 3 SR 507 9] RO ACE FROAS B o 3 A o T IUR = B, i R i A e R
), HREWCE U5 DB T (A OG R Tt o

I =TE B e 4L T W A-1 PR R = R ) 22 A DR EE A2, R = 3 R
—FEORYIX MySQL Hd A s . HERER AL, SEARAEAT A\ BERS MO —TE B £k .
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E—ERhE Bl

EERh L E1

SRR HRE

4-1

Vq. AR

1. SQL iBEAJAH I A R 35

“SQL yEANB” XA ARTEFRAR K 5 AW vl 72 Fi A2 Bt A He Hois
JE TR SQL T RO AE BT 2% 1) JRUE, R R e o ot 25 7 i T B A8 5 (R RS B k], ATl ok 2 P 3
B HRE N AREAGE, B EIBGEE AR H I,

“SQLIEANTLE” EIAEARR O, B G R g o G, A AR RO, R
I REE R A . WEREEE M AOEAE NG M “SQL JEATGE, duGE i Bk
RN, LSRR ZAER TR N A RS 0100, XA AMED N T

2 FEFP AR AN OC 2 4 A 5

P AR G A R A B0 AN A A0 T A7 AE 22 4, U R vl e s B N AR BRI, I8 355
WA H K. B, — AR L TR IE SRS, AL BT Res I A — 2R
MBS )5, BUAEH M 2 RN G SAN I R UL 2 Sy U AR 10 H 1. FLAaic
] EIE I BT 2R G P DR A AN IO B E AR GBS Sk 12, NI R BRIk

4. 2 MySQL B REZNL
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4.2.1 BRARGRHI

MySQL PR BR R e e SE I B AR o, AH OGRS R = BEAA A LA PR A grant
tables I &G #+, Bl: mysql.User, mysql.db, mysql.Host, mysql.table priv f
mysql. column prive ARG B &N, 1 H i) AR E, Bril Mysql 7685
SPGB I AURAS B Load 2 WAFHIRAFAE LN E M4/ . FTUAA 3
IR T TABC T AUBRA R R 2 5, #R A5 £ AT “FLUSH PRIVILEGES” 4> T57 N4k MySQL
PIRLRAE B 244K, WS IRAT13E ik GRANT, REVOKE 5% DROP USER iy 4K A& BOAH SRR, )
ANFFEETF THAT FLUSH PRIVILEGES #y4-, A kjifiidk GRANT, REVOKE ¢# DROP USER iy 4t
IR PR AG AP B L R 8 3% 1D [R] 2 B A7 A rh A PR S 7 My SQLS. 0. 2 B
JR A TR B, My SQL IR 38 1 T CREATE USER iy 45 LA A TCAT AT 75 A PR AT 91 4h USAGE
BB I, i CREATE USER iy 2 GUdsr T8 P 25, Bl P il B & A 35 E 2|
WAEE T . BT, BB — Mt ol ~ S H] GRANT, REVOKE, CREATE USER LA & DROP
USER i 2>k iE47 7 BSR4, IS BB grant tables SRSEILH P FIAL
FRAR T R

4.2.2 BUR#ETHER

TR R0 nT LMIEH] GRANT 4, B2 BRI CAT AR I 4 A REVOKE
e IR, TIXWE ZANEAT P LU AR I Ik, L AT grant tables &
Giko M EA M RBUNIAR, AU ESREH 4, RIS EHR R VT BN DRI
BURII AR 2 7 44, W MySQL & HBIA N AR username’ @ % $ZAL. EERFRIEA {1
A PR DA th it 24 e R 07 L

A BEA e MR A b T E A E TN P H BrAa AR, X n] D i A 7 2 USE
B e AT “SHOW GRANTS FOR ’username’ @ hostname’” #y43REZ Az & F
I AR 73— M7 e &l grant tables B AR B o

4.2.3 BRG]

MySQL = AR 53k HANG S, 43 R
1. Global Level:

Global Level FIALPRFE M FR A4 o Bz, A BRAE B AR AZELE mysql. user &
H, Global Level fIFTH AR #GEEN X HEA mysqld (1), XFHTAA BRI T % 50T
FEIA . R ABPRSELL Global Level KFZT I, WILx78 o5 HoAd B 22 ) (1A FRIAL
MRV . EbnIRA11E 564 abe FJ 4800 LL UPDATE 45 & B0l FEN test [ t 3£, SRJG XAE
2= J5) 26 REVOKE 2 7 abe F P 0H BTG 5040 2 1) T 2R 1) UPDATE BB o JUIAX B4 (1) abe F P
AT FIR test. t REHA. Global Level TZA I FiXeA M (W2 4-1)
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*£ 4-1

2 Fx WA SRR PRAIE S

ALTER ALL F A T R PR

ALTER ROUTINE 5.0. 3+ procedure, function fl trigger £
AR AL R

CREATE ALL B, MR EIEA R

CREATE ROUTINE 5.0. 3+ procedure, function fl trigger £
AR AL R

CREATE ~ TEMPORARY | 4.0. 2+ I Fsf 2 P B AR PR

TABLES

CREATE USER 5.0.3+ B P EIRRR

CREATE VIEW 5.0. 1+ B B A PR

DELETE All T 53 2 5B (P AL PR

DROP All pillEeuaE iy

EXECUTE 5.0. 3+ procedure, function fll trigger %51
PATAL PR

FILE All $4AT LOAD DATA INFILE M1 SELECT ..
INTO FILE fRALBR

INDEX All ECA R ARG B

INSERT All B4 AR

LOCK TABLES 4.0.2+ AT LOCK TABLES fiy 4 Wl 7 45 3 A1)
LR

PROCESS All 4T SHOW PROCESSLIST i 4 AL R

RELOAD All AT FLUSH &5 Lk 04 12 T8 Load JE£85%)
S B B 1) i A A PR

REPLICATION CLIENT | 4.0. 2+ 4T SHOW MASTER STATUS F1  SHOW
SLAVE STATUS iy 4 FIRL PR

REPLICATION SLAVE | 4.0.2+ SHIFREE T Slave R P AT EMAE
IR R

SELECT All s AR R

SHOW DATABASES 4.0.2+ AT SHOW DATABASES ir 4 HIALFR

SHOW VIEW 5.0. 1+ 4T SHOW CREATE VIEW #ir 4 & &
view B #1E A IR

SHUTDOWN All MySQL Server f#) shut down AP ({13
i mysqladmin $#4T shutdown iy 4 i
HERR P

SUPER 4.0.2+ AT kill £& F2, CHANGE MASTER,
PURGE MASTER LOGS, and SET GLOBAL
S 2 AL PR

UPDATE All BB EA PR R

USAGE All Fr I Y S ASBZATAT R (1) I B4
A1) /IR
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LT Global Level MUAUR, WS EEIT GRANT dr S ORHRE, i “x. +” KIFEIE
FHEFEIE Global IGRIWT, 47 S AR 242 TAORHE, BIEAR T % 5 UESIT GRANT
e, HURE YR BRSBTS (4" SBRIFIT, 4rF

root@localhost : mysql 05:14:35> GRANT SELECT, UPDATE, DELETE, INSERT ON . *
TO *def’ @ localhost’ ;
Query OK, 0 rows affected (0.00 sec)

2. Database Level

Database Level J&7E Global Level 2 F, HAh=" Level 2 FHIAPRZ A, FLAEMHL
Rh T e e AR ETF T A X% . 5 Global Level WA FRAHEL, Database Level 3:3%
/BT LR JUANBUBR : CREATE USER, FILE, PROCESS, RELOAD, REPLICATION CLIENT, REPLICATION
SLAVE, SHOW DATABASES, SHUTDOWN, SUPER Al USAGE X JUANBLBR, A BT, 2
AU Global Level FUA PR &% d5 ik B HoAth VU2 (P AH RIAL PR, Database Level th—#f ,
BRI H DT EZs B Global Level MUALPR B E P 75, (H At th 58 78 55 LU AL S R JZ 1)
Table, Column ! Routine X =2 AR .

WIRZHZ T Database Level MUALPR, TJn] LA YRR SEELTT 2

1. fE4UAT GRANT iy 2 HES i, JHIL “database. *” KRB E A PRAEH 1l database 4™
B2, W

root@localhost : mysql 06:06:26> GRANT ALTER ON test.* TO *def’ @ localhost’;

Query OK, 0 rows affected (0.00 sec)

root@localhost : test 06:12:45> SHOW GRANTS FOR def@localhost;

Grants for def@localhost

GRANT ALTER ON "test .* TO ’def’ @ localhost’

|
| GRANT SELECT, INSERT, UPDATE, DELETE ON *.* TO ’def’ @ localhost’
|

2. Jeiliind USE iy 1% & e SR AN AR 2, AR FIlId “x” SRBEME I, XA
VPR B b agf s X4 T3 o R AN 25080 P

root@localhost : mysql 06:14:05> USE test;

Database changed

root@localhost : test 06:13:10> GRANT DROP ON * TO ’def’ @ localhost’ ;

Query OK, 0 rows affected (0.00 sec)

root@localhost : test 06:15:26> SHOW GRANTS FOR def@localhost;

| Grants for def@localhost

| GRANT SELECT, INSERT, UPDATE, DELETE ON *.% TO ’def’ @ localhost’
| GRANT DROP, ALTER ON "test .* TO ’def @ localhost’
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TEFE T AR I i, i A AH Rl A IR T5 4% 7 2 /N P, JA 1 ] DL RGE A h—
WEHEZANHPER, BidEs ) sl T, Wk

root@localhost : mysql 05:22:32> grant create on perf.* to
“abc’ @ localhost’,’ def’ @ localhost’;

Query OK, 0 rows affected (0.00 sec)

root@localhost : mysql 05:22:46> SHOW GRANTS FOR def@localhost;

| Grants for def@localhost |

| GRANT SELECT, INSERT, UPDATE, DELETE ON *.% TO ’def’ @ localhost’ |
| GRANT DROP, ALTER ON "test .* TO ’def @ localhost’ |
| GRANT CREATE ON “perf .* TO ’def @ localhost’ |

+

3 rows in set (0.00 sec)

root@localhost : mysql 05:23:13> SHOW GRANTS FOR abc@localhost;

| Grants for abc@localhost |

| GRANT CREATE ON "perf .* TO ’abc’ @ localhost’ |
| GRANT SELECT ON "test .* TO ’abc’ @ localhost’ |

3 rows in set (0.00 sec)

3+ Table Level
Database Level Z Filtj& Table Level MR T, Table Level HJALFR ] LA#E Global
Level f1 Database Level AR T8 5, AT AEZE 35 Column Level #1 Routine Level [f]

PR .

Table Level FALRRAEHIYE &R BGE ) Irdis e £ B iR e 36 . rn] LOm it an i
)4y test HARAEM) t1 KRB

root@localhost : test 12:02:15> GRANT INDEX ON test. tl TO

“abc’ @ %. jianzhaoyang. com’ ;
Query OK, 0 rows affected, 1 warning (0.00 sec)

root@localhost : test 12:02:53> SHOW GRANTS FOR ’abc’ @ %. jianzhaoyang. com’ ;

| Grants for abc@x. jianzhaoyang. com |

| GRANT USAGE ON *.% TO "abc’ @ %. jianzhaoyang. com’ |
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| GRANT INDEX ON "test . tl1 TO ’abc’ @ %. jianzhaoyang. com’

I RARAGE ALEMNRSS test BURIEM t1 2#2 T Table Level HIRCHR ([ i, 3 95k
TR T A EECAT “%” M “. jianzhaoyang. com” FHL. (1) USAGE AP 2%
AN P #AG 1 B SEAS B

Table Level FURCFR T ILAE IR FAAREE MR, FrUBPRFS A,
ALTER, CREATE, DELETE, DROP, INDEX, INSERT, SELECT UPDATE ixX/\FALH{.

4, Column Level

Column Level MUALFRAE TG I/ T, ANOUEHEANR TR E D GHERLL) 5,
H AR A7 35 5, Column Level FIAUBR[FE#ER] LA#Y Global, Database, Table iX=A"
253 IR P AR ) 2R 0 T B o, 10 HL T Column Level &l X fIRLBRAI Routine Level
AL BRAE IS G5y, PTUASEE S SWE RN CR. £4F Column Level ZEIH
FUPRAN A INSERT, SELECT 11 UPDATE 3X = ff . Column Level MR PRIZALEAUTEVAIL AR Table
Level 2EAZ2, HUET SRR 2 FR 5 THRK 5 B H1) 2y Rl 6 S R, h

root@localhost : test 12:14:46> GRANT SELECT(id,value) ON test.t2 TO
“abc’ @ %. jianzhaoyang. com’ ;

Query OK, 0 rows affected(0.00 sec)

root@localhost : test 12:16:49> SHOW GRANTS FOR *abc’ @ %. jianzhaoyang. com’ ;

| Grants for abc@k. jianzhaoyang. com

| GRANT USAGE ON *.% TO "abc’ @ %. jianzhaoyang. com’
| GRANT SELECT (value, id) ON "test . t2 TO ’abc’ @ %. jianzhaoyang. com” |
| GRANT INDEX ON "test . tl1 TO ’abc’ @ %. jianzhaoyang. com’

R M AE A FAE A (INSERT) Hdls i, iz il e ik b 351 1
T AT INSERT AR, W8 R Bt s ABRIAEIRE o 3K ORI 22 JoAth PR K )26 AT — 22
DX, 2 MySQL A CE SQL _E P kI -

5. Routine Level

Routine Level [FA(R 3= % 45 EXECUTE Al ALTER ROUTINE Piff, = BAF XXt 42
procedure fl function X PFIFI %, 7E#% T Routine Level AUFRMINIE, FFEFIR e iR E
AAHIRAT S, e

root@localhost : test 04:03:26> GRANT  EXECUTE ON test.pl to
“abc’ @ localhost’ ;

Query OK, 0 rows affected (0.00 sec)

Br T BT LA Z A8, A — A EEFRPR AR GRANT, #1145 GRANT BRI H ;- ml LA
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¥ B G A AT AT B 45452 1 HABAT A FH P, 9T DA GRANT BUBR A& — AN A Rk th Al
AL o GRANT PR (4% 1 7 Xt AL A AT AT BB AR AN K —FF , 38 %5 41 /2 JE L AE AT GRANT
P AE A [ I 5 55 JE V5 0 WITH GRANT OPTION 43k 47 1 GRANT ALFR ¥ H 11

BeAh, FRATE W] LU I GRANT ALL iBAJ#Z 754 Level BT nl BB 45 5N~
il

root@localhost : test 04:15:48> grant all on test.th to " abc’ ;

Query OK, 0 rows affected (0.00 sec)

root@localhost : test 04:27:39> grant all on perf.* to ~abc’;
Query OK, 0 rows affected (0.00 sec)

root@localhost : test 04:27:52> show grants for " abc’ ;

| Grants for abc@%

| GRANT USAGE ON *.* TO "abc’ @ %
| GRANT ALL PRIVILEGES ON "perf .* TO “abc’ @ % |
| GRANT ALL PRIVILEGES ON "test . t5 TO “abc’ @ % |

LELL FHA Level IR T, Tables Column Fl Routine =F LR ks (sl 5]
D XS e S FAEN], A4S Database Level HIMFRTZ T, 0] LIZE HHTAFAE %
BB P ) Il 56 R A

4.2.4 MySQL 7 ] 42 1) L DR JR 28

MySQL s [ #2 HISE Br_b P DD REREHRIC AL e, IS — i PR SH B B AL i i v] A
B, —ASENTT B MySQL KT AR, S A SRR B )
PRV R R e A8 B g 3 U5 20 NRETRRE ], 0 ) 42 R DR e s A2 A
BEIIRE A ARG 4 I —5K MySQL Hr Sy il 2  (1 faf Sp i R B (L] 4-2)
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By 12 host,
. EP username,
EAIEE J password
o i - i
. «< ,EHFE‘}E?E% mysgl.user
8 TanbiERE FHER{EE
i}
& ¢
\ <>— SEE S
o Py W 123 DML,
[ & Query DOL ¥
-
i a4 Query,
BT Query LEEER
i EREEAUER En
'
[A)
ﬁ < FRR TLED 2,
#
; ¢
Q— TR EESH
|
EETIII
R
s T
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1o s

FAVEEE & BB T TAER o 5 MySQL 1, FIJ7 U il 425 135 20 ) S LU e
W, AR P B IAE— N RAER T : mysal. user, MIRIXANRAUNAE T HHUH
PIEARLE B, AP R AL AR S S o B P 7 BB o5 B0 04 B AR D, il e
Host, User, Password iX =i, #S{E mysql.user &4, WIR:

sky@localhost : (none) 12:35:04> USE mysql;

Database changed

sky@localhost : mysql 12:35:08> DESC user;

| Field | Type | Null | Key | Default | Extra
| Host | char (60) ' NO | PRI | \
| User | char (16) ' NO | PRI | \
| Password | char (41) | NO | \ \

— AN PR ) MySQL, /b RE SRR AL B A H X IR, MySQL A fig A W 2
kAl “HET) o X ISR L R AL U R SRR AL (B AL TP HhEE R
RGBT “IE S CEH P RIS B, X v AR —AN AT e VUL F
FRTCEALF SR T P B T a T 1] Horh Host A5 BAZ BT J& MySQL Fe VR i X (1)
User [IfEAEEML, TR AR BN (W: mytest) 8034 (Wi: www. domain. com)
WA DL, “%” k78 iR AT AN A A (Wl %. domain. com); 1] D& — AN H AR
IP ik (s 1.2.3.4), [RIAEAR O] DU AEEE IO 44 B 6 (lur: 1.2.3.%) s JE T U “%”
KAERAEATENL,  HORARTG ) (1) EAUBAEAAT RS DN

root@localhost : mysql 01:18:12> SELECT host, user, password FROM user ORDER BY

user,

| host | user | password

% abc
*, jianzhaoyang. com | abc
localhost abc *2470C0CO6DEE42FD1618BB99005ADCA2ECIDIEL9

| | |
| | |
| | |
| 1.2.3.4 | abc | *2470COCO6DEE42FD1618BB99005ADCA2ECIDIEL9
| | |
| | |
| | |

1.2.3.% def *2470COCO6DEE42FD1618BB99005ADCAZECIDIELY
% def *2470COCO6DEE42FD1618BB99005ADCAZECIDIELY
localhost def *2470COCO6DEE42FD1618BB99005ADCAZECIDIELY

(BRI HAT — N LU R A U5 ] R, I R8I Tocalhost il A3, 0 Z0UEAT — 4%
LIIEERT Tocalhost IFAUE KL, RIAEAKHEAT EHUER BB AT W IR, 474E def@k
MR, ERUEIRAE R -h S8k Ui, WESRSPHEL, B4 mysql 7B AL T
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27542 localhost:

sky@sky:"~$ mysql —u def —p

Enter password:

FRROR 1045 (28000): Access denied for wuser ’def @ localhost’ (using
password: YES)

R 4iEd -h 24, WG E T U5 il SN R i 1, Wk
sky@sky:"~$ mysql —u def —p —h 127.0.0.1

Enter password:

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

Your MySQL connection id is 17

Server version: 5.0.5la-log Source distribution

Type "help;” or '\h’ for help. Type '\¢’ to clear the buffer.
def@127.0.0.1 : (none) 01:26:04>

WIRFATA — 2% Tocalhost Y7 [ BB AT LAE F-h ZHOKHR € 3% host TTEEHER
A localhost:

sky@sky:"~$ mysql —u abc —p

Enter password:

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

Your MySQL connection id is 18

Server version: 5.0.5la-log Source distribution

Type " help;” or '\h’ for help. Type '\¢’ to clear the buffer.

abc@localhost : (none) 01:27:19> exit

Bye

WR MySQL IEAEIZAT 2 I, JAT 0 RGeS e AR R AT A I
foeos = 3We ?

PAISE T MR E MySQL A7 50T WA 250 HR IR RRAS BB 08T . FLUSH PRIVILEGES 435i%
471k MySQL B35 Load 2 N AE T AR B s GRANT. REVOKE %% CREATE USER i1 DROP USER
BAE S HE AR P RABURTE B T JH MySQL 2> ik MySQL 54 M\ grant tables H 2R
RS Lo

HB AT K AR A S SE B 2 S % R 8 18 FH T B A= 285 2

X T Global Level MIAUPRAE B MBS, MAHREH R EHddE#EA S, T2
L3N BV session AL Z B . 1% T Database Level MAUMRAE B MBS, HAH
B PiiiE K AT T “USE database name” fip4Z 5, A4t BB H AL H 15T AL FRAS
o BT LA S s ot SR AEA T B ACE & Global F Database X P4~ Level AL PRAS S 2 5
AR BB “KILL” iy 2K 4 IEFAE MySQL H1 i session Asiomin A A7) 55 bz LA
T H G IR . 4T Table Level fll Column Level IBCPR, WIS7E N — Ik is B4l 3%
BRI Query #Ei8 SR FIBF AR, Wt ul, X TN HRDE, XA Level AR, BFiz
JESLZAER T, MASTFERAT “KILL” dr4.
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2 Vsl fzEl

MR i Bl I P A BRI B0, nEERE B MySQL Server ZJE, ey KAk KR
Query 1 Command 5 MySQL Server, LLSZELZE P i (1) &R D) 6. 4 MySQL 424314
Ui (P SR 2 5 U I 2 SRR HE 75 BRI 1% F P 2 13 AL R AT IR SR I 7 2L AL PR o BB A
56 o P A2 A B RS L PRI PRAT: 5 /0 Y0 T )AL B I G K I 36 B J 810 ) s A o 52 PR g 1N A
{F38

TESGUE A P s AR IR iz, MySQL 1 S s A 8 AR /e N A 4 A0 T IR PR AR, o
$ Global Level AR, WIHRFTFHARAE Global Level #B4 X (GRANT H# REVOKE),
M58 A BRAR S G BB 540D, WA BT A B e X, WS4k 843 5 &4k
Database Level R, AT Global Level A XIKIFTRaBLBRIIFEES, W1 RAmREA LMD
RN P A P A AR 5 S, MySQL 23 4 41 5 /Ny [ B PR o sk A 4k, /2 Table
Level, /il /& Column Level @3 Routine Level.

NI EATE A% i T abe@localhost G IR UT Query A4

SELECT id, name FROM test. t4 where status =  deleted ;
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FAFRAHER © Select

DE: test =P -
Tablk: 14 SELECT id,name
Columns:id, name status FROM test.td

WHERE status = deleted"

Y

Global Lewvel: B
B user EHETH FrdEe

userllser ='abc’ AND
userHost = localhost'

Database Level;
Hb. User ='abc' AND
Hb. Db = test' AND

Hb. Host ='localbost'

Database Level:
db.User ='abc' AND

Hrlai db.Db = test' AND N
db. Host ="
Database Level:
host Db = ‘test'
AND HEHEFEEE
host Host = 'localhost!

R -.N_< Dt T:;tn Al e = T _..,<>—v gt

Table Level:
tables_priv.User="abc'
AND

i |y t:b[\:ES_Pri“ Host="bcalhost! N

tables_priv.Db=test' AND
| FIND_IMN_SET(SELECT',
i tables_priv.table_priv)=0

lumn Lewvel:
columns_priv.ser="abc' AND B . o
columns_priv.Host="loc alhost' AND <> ¥ AL

columns_priv.Db="test' AND
columns_priv.Table_name=14' AND o
columns_priv.Celumn_name M {'id','name','status") 3

AND FIND_IM_SET{'SELECT",
iE o EIRE
K] 4-3

lumns_priv.column_priv)=0
ERTTAERAT T %2 MySQL 1Y) grant tables i mysql.user, mysql.db, mysql.host,
mysql. table priv fl mysql. column priviX HA, FALH T mysql. host Z AR PYASES & E
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RS BARI, R ANREN MySQL HH ) — PRI 5, A7 —REE Level MIALFR, MM
mysql. host FH X 5. FATIAE KEH mysql. host FUPRZE B AE MySQL (K7 i) #2578
T M AR S e ?

mysql. host ££ MySQL ¥j ]2 HI R B e S AR Ty € EE BRIk, FHILA )L grant tables
AK—FEo BIERE mysal. host HHIBUR B AL (HARE) TEid GRANT 847 REVOKE Ki% T
ol %Wk, WAZIGE LT T INSERT. UPDATE FI DELETE  fir &SR8 AL i %t . Lk
A (PR PR H s Te v s AR R, A2 I A mysql. db AUBRER s — A A ReAE R, 1 HAX
X mysql. db PAEEATEHE CGELE 50 R IRFRICED) IR, A ST D) )45 A e i 45
Hr mysql. host HETHRIE A7 AH MY IR b 70 A PRESH SICBIL LA 2R FRAR 30 0 B 1), st b an E &)
TR . £F mysql. db H Gk B S BRI IT A £ E 84l (db. User = “abc’ AND
db. host = ’localhost’ AND db.Database name = ’test’ ), WULHALE mysql. db HFIEVESE
JEALRI S, T DA AR S B3R K db. Select_priv FUfEETE A Y o {HSE mysql. db AT
db.User = “abc’ AND db. Database name = ’test’ AND db.host =~ XFE—4ARLE S
FAE, KREAREERE D] T IXAAARAE S 11 db. host HEZMH, HRATEMAE % XA
ACATHE . 4 MySQL 73 2 B XA — ZABRAE AL I 5, 5 1%02 mysql. host H T AEI
IR BRAE L I (R I T 03X, MySQL 234500 mysql. host HE A A7 7RI AL W1 45 4E 1)
AR = K : host.Host = " localhost’ AND host.Db = " test’ . WIRAELE, W FFLEUEAT
Select_priv APRAIES: . dTABRE EAFAET mysql. db Ml mysql. host PI&Z 1, T HZ
PR B A IFA R A2 225K, FTLA Select_priv MIRIG W T ZE P RAR A Y 4 BEw £ 23k,

BAICKLTERE, MySQL BAPR &4% T “username@hostname” f), HpiEil, Z/DFH%
H P 2R ENA = A RerfiE — Ui & AR . X i T hostname 1] DL —ANE A @R AT
P84, Wl LUR—ANE AL TP Hubk Bt e IR AWER R — AN P A AR E S, —
SOTENRE B A, A AN B A BT 1S4, T BT R TS AL XN MySQL
Qfar e e BPRAE e 2 SEBr b MySQL 7Kze Pt 56 7% 1S HORS Af [ AL PR« 76 My SQL N 43 4%
I username il hostname 1E—ANHEF, X T AHIA username FIALPR, I host 15 ST 5[]
FPRYE host, WIHERFA EBEERT, WIB R RIS 2. 1 H., MySQL 7EAY FRAR S it e
HER BT R 25, B PR 8T 5 B oS ik A UL A BB AE L, 1T B4 58 R

KEMNZWAE R T AE mysql. user XM K H 4 max_questions, max_updates,
max_connections, max_user connections XPU%Y, FIH =% J& M MySQLA4. 0. 2 fASA TF 4R
A, JLDRE XV ia) FH P AT BN NI A S s iR B ), 1T 8¢5 1) max_user connections
)2 M MySQL5. 0. 3 A A A 1), it Fl max connections X )2 BRI 4ia 1 ) (344
SREL, AN IS ARSI B . A X DY I R ) AR 0, 7R A B - Bl 4 9%
BRI iz b LR DY) «

max questions : WITH MAX QUERIES PER HOUR n;
max updates : WITH MAX UPDATES PER HOUR n;
max_connections : WITH MAX CONNECTIONS PER HOUR nj

max_user connections: MAX USER CONNECTIONS,

VOS5~ n] AR AT, e

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



“  WITH MAX_QUERIES_PER_HOUR 5000 MAX_CONNECTIONS_PER_HOUR 10
MAX_USER_CONNECTIONS 10000" .

4. 3 MySQL /el iZ PR RE

FEBAT T il T MR 5 AR G 2 AN A ORI 35 BA K MySQL AR AR G ) AR B2 )i 3t
it A BATM RGBT D LG BIRBURNS . FAR, RN OHAGGE A, SRR
PR ] AT, Yl AR b, IS E SRR BT AT B AR T BT (R P SR R s B S5 (8 T
HE, BATRF HE WMARENIE, — DR B A FAGEOR, I8 Afl g B AT RGPl R
IEAEBMB AU . PTEL, AR B IAE, BUR B RE8 T  sg. —MT2
fifg 224 FOR VS B OIAERBUR Ik, B2 U2 7 b BB, AN TAE T 2 R AR
BEARFRATTIX — B S A T TR e A, TS A FRATTIAE th gt A 22 4 10 £ 3 5K 2% P ] e v — AN B
N 24y PR PR AU o

G, W TRV,

H1 MySQL Al 2 B il Fl - (N2 1 P A 2 5, 3 BRI AL
PTABA A T2 T AR nTBE R UG E B2 2998, Bl Tt n] LUGE 1 $ A I i
FLAIERL “%” ARG RES AT TEHLARAT U i AR, (FE XA IE T T 31T 22 4 sfems (1
JR, R TR, FrAFEAN TR JCHEAERAT SR BB K s R 37 s o0, B2
ANBERE ) SRV Al AR NS M A7 . REIE I B AR EHLAZ B TP Huhkfa e ()&
A LR AR TN LA A TP bk B Kk U5 ML, ANBEA LRI N LA B8 TP bk R E 1)
B T R AT /N PR T P v R R

Hk, TR, TR

W AR B R A T b B AR, IS A JRAT T 250 T A L BB ) A £, il 2
AT e T A g SOER R i L SE At A AR TRz o2 — A s
M, AN S AR s 2D iR e — A B R IR s 2
BT IR E A (B RS BdlafE (Schema), & 2070 A AdE . HA
TR T FZAT 2, A BEHERIN TR 23 T AT AFEIOBURR o RO A BB IR AR, 23R T
VEICIEIE W e/, BRI, A AR £ 1 22 A KU

PR, EONTAER K.

TR S SEIR, FRATTRE R T A AR TN, ARSI TAEAE A R )
F AR Ay B . BURIXRE AT BE S Al R A BRI R o AR SR I, AR T2 47
T R, 3K 8 B T AR S 3G 2 AR A o 1 ELBRAT I 75 ZE Ak i - o0 Bt U —
ANTEFEM 8o AT &0 TAE. SEHITAE S RN FH UG i) LS 7 ) R H 6 A 2
ARG 53 B SRR K P R T AT R o IXFE,  BE AT RALE e A RS L A,
] DALE [ 28 R GO0 AR FRA A B AR E—#d. X PROCESS, FILE Al
SUPER IXFEFIRFARLIR, AU R A BB S A T2, AP T IH AR Bk 5 .

e, DR SAT LR S EEE AT GRANT OPTION ALFK .
ZHTHER R R A IR IRAT T 28 T 21 GRANT OPTION BLFR RFIANE, AT AL
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PR J v AE XS, PTUMEIX A RIR T . B2, h T %2%)E, #i47 GRANT OPTION
BRI TP b iddes, AT AT SR 9 7 4 #1147 GRANT OPTTON ALFR o

4. 4 REREFEEM

FERTTFRAT T T 5em B8 22 R Gt LA BRI ER, T i T MySQL AR R e 1 AH G IR
RIS, X — 5 FRA PR AT AKX L PR 3 AT — SE AR AW E IR, TSR
I

G, BRI S S BE P 4 T TR 24

TATE e B TATTITYED () MySQL FABE & 17 B0 1) ifq ZEHR AL 2% Ik 557 &1 AT LA 3k
AT MySQL AA S BEA O Dy i), 4% kP2 iR 55 2 Wi wT BL, B4 AT ] BALE f5 3l MySQL
P “——skip-networking” ZBOEI, ik MySQL Ak TCP/TP Wi W MY 4% i K,
A AN 38 i iy 42 B 8 B 3L N A (FF Windows A7) B8k Unix B3 7 0 (F Unix ) SRAIZE i
AT H

MR, TEARTERIFIRHIRR, BATHOERd, BT MySQL £ ZEAE 53 W H 37 5
HH AR AT T, T W R AR S5 o BT LAFRATTIA 23 43 I i ik 25 H 99 9% 1
W KT &0 9 25 17 ) LA PRFE 22 4, 801 AR 7030 s i 2 aok At 77 2 KAt e P 28 15 THT A7 AE 1)
WAL 224 U o

1 AL SRS 28 o Bl TmT L A AL SR s &%, ik 2 i s, 48— FA R
I, FE a9 2 7 K B T A 45 1 H R 224 o

AP SSL s TE . A R B ATT I Bt PR 2R ARH A%, ATELS Y MySQL $245 1) SSL
ViR, R A R R A T o A A A ) e BAE R, IR S .

Y7 T B FRRE K V5 MU S AEZ AT AR RZE /i rh AT 28 11 2 MySQL FRIACBRf
SOEE P ROR T EHL =B GG €A BT ABRATT R AAESZBUR I A, T8I 455 L T
PlAa 38 B TP Mtk A5 ROK B e Koy EHLIVEE .

Fok, A28 2B EHL BT LUR — S 2R Ry

0S 4 Jj 1. KM MySQL Server AL BIAEFIATTE RS, XA EE N 24 J5 TR
DTETERGAE, IEREIRES ML AR, ST Red m e RE . A 45 TR (41 nmap £%)
FH NG 1, AR T MySQL 75 2T 13 11 3306 (m3g H e SO B I RAN 1) 2
Ab, ARG R ST IEAE IR TIN, JE RO DB 1. PR AE ] OS k-5 A B, LA
By 1k 545 B4, JEIE root Al mysql Bk5 o X root Al mysql 55X} mysql ARG SO
FERRERVEAUPR ) 0S k-5 5 3 J5 il LU IR AR 10387, JEAE Terminal (R38R 45 B i 24 i1
HPfEE, CABH - E I g £t 2 0 2 Ui 5 IR R A

HAE root F P IEAT MySQL. 3X7E MySQL B J7 SO i A7 4R B W3 s, A P A
FAFH root H7KISAT MySQL. B U RAE root FH 24T MySQL, JE4 mysqld (RREFERE
A root H BT AR, AT H AT FILE BLRR 1) MySQL HH s i LATE MySQL H [n] 248
WAL BB NSO 48R, BT MySQL A2 EE RS2 T GIE, BT DMTATHAE R4
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JE G K AN B B R 6 5% MySQL,  1X— £UFH Oracle AL FRIAE G LX), BT AfEIX —J5
T FRATT AT LAgal D> — 16 22 42 5 T )

SRR A . S ERVCE SCFIRCRR S P, My SQL AH SR Bl Fi H & SO T AE (1) 3C
PRI )8 E R R AR BB R mysql, HAEHFARPTA - G5 TR,
root) MG . LA 130 8l H A SO w o7 Ui IR o BRA I 3 —AN F P MySQL
(R SO B BR 1, T UR A 2 ¥ 8 2 binlog SCAFRAR R b ik S 8N 245
o M RA SRR R T, RO E TEARRR, Bl el H SO a Bl s 5
B RS AT AE o IR I socket SCAF I %2 4, IR AN B HT BRI A7 B Cll/ tmp/my sql. sock)
CLBT IE A = e e = B

TR MySQL Server BT ML LT b BHEAT I AN B Ak 55 A2 5 22 4x, SR IA
FCA Y P B e 95 A7 A 22 A T ] T e N AR U 2

£ 08 JRIEATAR 22 9 2 4 5 TR A BE B AN T B Ry, (H 2% 18 27 i i) 2
XHRAMBEE— 500 T, A 2RI T LS 2% % AR 0S A8 2245 T 1 Gk 54 .

FHK Bt i)a 95 =TE B2 MySQL H 5 J5 1 1) 22 4 i B R I

BT IRJEIXER b, BT E 2 H IR AT .

R B . FRATL U PR ATART ] LA [l Bk 22 0 FH 2 8 — AN LU S 2R 1 ) A R %5
fh, AN A TR BB LA A AT, DA L A - MR AR R R O . A MySQL
WG RETE N G, RGPV BeAEAE— D ANTT AT B 1) root HI7, A LERRAS 2224 58 1k
2GR SAEE— N LB Tocalhost Bk MBEH FH P A RIS MK 5 o IXSEik 52545 R4
ORI 22 AR i, B LARRAT T 207 1E 308 F 2 B, B e — AN R e A I
T o X T2 R ESHE (R AR, AN A TR B B SCAR St 2 v, T 2 A FH 4 Ml 22 R 7 B
PERA L (Ul KeePass)o [FII, B2 BAE N 4% 2 AE i I A UERI IR, R nT gk
BNk P e e YO R U 1) AL LR AR ) MySQL root k5, JSEH
R H B localhost Vil o

LCRBH EMySQL B 7 S 2% F M A UL, A8 IE N2 207 1% L & I PERELL K
Difetese % 18, AF A KD Re S A Z G . B, RATRZAA A P
H e R BB R BB ] “—allow—suspicious—udfs” ZHEEI, LG iE#E
A O B AE B ) MR T RE T 5 MySQL FR 22 4 Jle g s A 75 B WA SC2F b Load
B2 B EF, A “—local-infile=0" ZEHHin] LK P inHlas b Load SC/F2I%L
P e s A BT R AR U A AR B8 A CANEEASTH] “——old-passwords” JA 2 £ ), XI5
DIRESE A T RS IHIRA B 950 77 ), WA 2, ANEAE AL II6E, 1HRRCAS H 250
I 77 R T AAE 2 2T 59 1R 2 .

B T VA RIX =T8RGk, A TN %A MySQL Bl 4 1 BT RSP 28 22 4x, DB IEA

1 2 3 3 I PR P F FR G T 1 A5 810 AR 55 i » e 2L I R o 1) B8 PR AT DG R I
TR R 2
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4. 5 NG

wad/NE, B T RIS T B At Nk e ATy T R O
HEENAE, A REREEE 2 4e, A A REIE “2a . AEIX - MySQL %4
J7 TR A28 BERS 0 - AL B B AEA T 22 A AL MySQL Bt e J e rhfy ok — midi e

% 5 & MySQL &4 51kE

s

HH R &y WAL — H AL DBA TARTh RO B EM 2 —, WRIEATAEZ —.
AT A 1 P P Bl P28 #0058 B 1A 80 T RIS IR, AR 9 A0 280 4 MySaL
K 135 0 55 AR A A

51 HEEFMMERER

PRECEIWIE T B ST K 178 5 2 2R A AR S e ?

FRACEAT — o7 23 Bt e P N0 R0 A s 8 0 1) A1 000 #5470 Bl e A2
JELAES AT A ) AF2f o AR 22 A AR A NERJIE F QTR 2 0 U2 1 R i
Gy SerOe T 30 BRRATTREAS N2 A5 ARG JE (K RNTE, DA — A He e w2 A A e 2 132
FIXHL, BARZUE AR etz UG, “ e AR FIANEZ A T B B s s 252K, 35X
WEAHIE? "o #I5E, BPER AR R ERPERT, 02 BT ot e Pk e i ]
1103 Jl Bl Bty e 2R 0m i R R B o (R, ARSI ER Ay, P
BER ARG OURAN—FEM, ML, i 2 (1 400 R ik B AR 2 PR AT . i LB AE, ¢
AN NS B 1262 0 RO A P AR B T e 23 A1 78 20 X i o

I IHG A SN A N BRI FATTRENS 75 2 2B 4 1) — L2 LEBCHY WL (5 0
g

— R R N Y

Lo N ERAE SRR B S A Bl A

2+ BA BUG i Bl 8 0 70 sl A 2K

3 B s S S PR 3 A R
4y AT B AR B S R

= AREdE E RN
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v REIRIY IS 5B B I ) AR S
v PRI SR P s

~ ARV S P PR A B P

v Bl P B BT

o =N o O

T T A ) RO e WL Y s O, B T BRI LR AL, Bl R ik
ARZIABNY T 5, KA —— 5128 T o AR AL 28 sl BUAE T 0 5 dls e %
1 BRI T RS EL B —Ff (s JURD 5 B U, AT i e 46 03 e 6 okt
PRI LA B335 2 ANEIIE IXAS )8R 502 7 % 18

TATTITACN AT —Fh Bl P 24 A RE G Al vk P A LS 28 (R LR N I3 5¢, B
AEAA I A B 25 K (R 25 P 37 57 S JCR T — P Bl P 4540 5 SR PRk o, SR B A S AN
LR AR R I AT IR S8 A D755 T

B A AT T B WA b, R T AR AR e e, O AR Eae L
ROARE T VA R R AR I, FRATT AT B A 0 A — A I I Bl A ke 27 N T 22 1) 52 45 i
FAAE o AR UN AT IR (R — /N 2, 6 00 AT g A0 I ) 18 AN B P2 P ) 3 o i
# s, I HA S0 )5 T B e SRR R &y, DU ST RER S Yk 2 21
B 2 i B (RN 18] o 10 2 B AT T B B R R PR 2, BAT A 2
—ANBEVKAL B R AE I 18] 5 2 T AR TR PR 48 00 A7 A 28R IXAS 2603 P BE S B Jdie 2 1) o5
s AR DM R PRI AR A 860 o 110 4 JA T B 65 IO R IE R (I, AT
s B SR G AME AR PR 5470, DA & 1 2257 T REAEP) B 4 (10 SCAFA% XA
MPH B

BEARVATINE— AR 22 rh B 126 457 BE 0 5 SR (KU A R P AT R L P 3 5t i B 12 34 85
o e TR K050 P2 26 03 I P 3 5 3T RERS AN — K, RTBE U i DR 2 Rz St (12—
FlE LA, A2 B AR AT A R 3E — AT IE A A0 5 SEMN A M, T e g B (1B
A EAR PRI A R A2 FATTA 75 3K

5.2 BEEFR SHRENR

5.2.1 fFAREHI& b R 20 R & e ?

RGHRERTE , B P2 A R [P b 45 AT 18 P EO I 2R A 42 FR FRAT T B ) P e v T B ) B
R R AU E A 50— MR BN, By R m b, 1 E) BEAE G
(10 J22 = RS0 2R AP 0 Kl e A P e T PR 2 bl s i s il I AR PR A7 1

K G A 0 S S50 AL S SRAT T e ) I e v (KA DG AR DASICHR 28 (1R I B 45 R o)

GO A, g R PP K 1 TS SR A S IBORS 5 45— A B BUHSR  SCA S, A
IR BRI H
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5.2.2 FHIEHE AN

R AR T AV IR T 5, 2 HAT N R G b W 443 77 2o A MySQL Hh3RAT]
W2 R Ay T B R, PO R e A paT LA e 4 L 2 A P R HaR 1
INSERT 15 #J, 53 4h gt i F Bt Sl I S AR a5 A0 i, g AT 18t P A AR 5 73 B 15
BEAT I3 B JE AR AESCA S

1. Z=p% INSERT 4] %43
PR LA AT 0S5, FTEL R4l F 3 St S fi AT 2250, FeAi 156k — N A2 INSERT
HEA) IS

75 MySQL Hedh 7 i, AT R A it MySQL Hodhs 2 e E il TR ALY () mysql dump
RSB PR INSERT 5 AU IZ 4840 SO o A IEREA I T

Dumping definition and data mysql database or table

Usage: mysqldump [OPTIONS] database [tables]

OR mysqldump [OPTIONS] ——databases [OPTIONS] DB1 [DB2 DBS... ]
OR mysqldump [OPTIONS] ——all-databases [OPTIONS]

FH T mysqldump PRI R 53 LA i B, G820 75 B 145 S AR T LUl I 32 474 my sq 1 dump —
~help” 1M, X HIIALE S MySQL B 22 1) — LUl & IR BURR K — 1 M A A
mysqldump SKAMELHE PE 32 45 £y 1) I AT LA A8 17 DL TG B s — 2o A N 2

FATVARKNTE , 0K 2 KAl A A 22 R S P 3 Pt okt 0 22 1 LB P e S 1t
JRRTRE R AT L, AN AN Rt i B LA B3R (IR 55 o RN — B P iR (I
%5 RGO CTAFRE A DS RSO L2 ThRe . PrlA T K2 HARGOR MW Z LA
A HAEHLARAB AT BEAR AL AN v HSZ 1, T mysqldump B2 77 SEBIL s IS 3 o AT 145 (1 2
R A B _EE P ) R SRR AR BRI R NSRRI 5 22 ¢ INSERT ¥ 2045 5 A\ 4
ICPE e XA L T — AR, AERGIEF B TR T, AR AT RE S AN KT B AL
WRIEAESAT, XA AT BEIE HAE mysqldump 2547 HH R AU AS— S0 Bl &2 B0 &0 Bl
A BEAN AL ] NI T s PR K, i L 22 ) BEAR B/ M A e BT IR ) 6 B0 T
A LERGER UL AT BETFBAT A T, (E ] A7 L Sl 1) — BN 78 BE PR 2R LU ™ 1% 3R
GERVLHER N T, At — DR a S .

Tt BATZMATH? JATRE, AR R B 80 A R RSO
LIPS e

Fos [ IR AT

S AR P R A TR RIS .

XETER—FE DL, KR HESM, KARem? AEmfr, REa WA LLERE, Bk
ATUNT SRER, HAN AT BEWE 58 4% — SR IBCEUN TR) 00 o 21K, JRATTRA S el vk
IR I 8] 58 4 80 ESE R EANEGL, FER D55, Azt al USRI pr i
IR AL T ) — NI ) e BTEL, X595 SCRF KA 51, 4 Tnnodb 53 BDB %
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PATTE o] LI 45 R A A I R A R — AN 45, SRk 21284 Bl 1) — 2 A e 4
P, 1 H mysqldump 2P ES FRATHEAL T A XS UL UK R RE, Wit “—
single—transaction” ZEI, 7] LAASSE A4 e (AT ] 10 AR 55

X T8 RS DL FRAR R K B Se AR (1) H 08 A 75 A 0 (R 3R B , ROV iU A fu e
BHNo 2, TAHE HGEX A AT R — AN AR, AR ER PR AR i
P A SR A I A W IR SS, BiUE B ARG, ARALTE R N4 T A B A S BB
R, %6 mysqldump SEA DY G FHEGH B ANBUE, BRI AL 5E 3 M RS « mysqldump F2
Fr A AR AL TR DGETI A “—1ock-tables” Fl “——lock-all—tables”, fEFNATZ HIEBi
ER, PUTH ARG Ao IE0E . XA — AT EE R ML, “—lock—tables” JHAJE—
DR TR EE dump (T A RBIE, TR RER AU E — MR IR, WEARIRTEFEE dump 1R
IAEZAAFIBEEET, — 8] “—lock-all-tables” A RefffaEd ) —aoe 4
P,

385 mysqldump A2 B INSERT i5-A) (R84 28 0 SCAF (I, A — MR A Ik T ]
PIERRATEFE, A8t “——master—datal=value]” . ¥R T “—master—data=1" [,
mysqldump 23 7 MySQL A 3 binlog H &M A RRAUL B 3] dump SO, I H2 8
L CHANGE MASTER i) ik, WA 2 “—master—data” a8 “-—master-
data=2", JI] CHANGE MASTER ififi)4s LA B TE R AZAE o IXANIETUAE St slave A7ELR#E 4
AR AT T, RIEA T AR slave, 0 n] DAAESE S5 B A0 &2 1) il i o
WAL binlog Mk — DIk B 14E

FERLEI ST, BT REIUE N TR LR R (1 Mt 3t B EA e e b i XA
S R A 5 ORI B, BATE T LIRS mysqldump F2/7[) “—where=" where-
condition”” KSZHL, HHAEAEN dump —ANRMLL A

SRR T DA —28d L5 2 4, mysqldump i3t 7 AR 24 H s it KK EA
[R5 N I, Gl “——no-data” AXAY dump £k e g i G BIAS, T8I “——no—create-
info” Z:4 dump SCAFH GG R S5 R A A 555, BOGHER IS I T LLVESH 3 52 mysqldump
FE P I A A B AT

2+ TR E K IR SOAS 9547 i SO a1y

B 7L AR INSERT iy R BOZ 4 2 A, JATTik il BAIE L 53 4oy 20 Sl %2
Hh PR K LU SE 73 B AR 2 7 B SRAE SCASCAE R, O BNE R A0 MACR . IXHE K%
1Bt 55 INSERT fir & SCPFAR G, B 2L A7 il s T S/, At S i b i o, 2
BT o AEZ B R AE R — A SCIF R ANREAAAE 2 RIS B, B B0l A a5 i) B
oS AT RMEREZA N, SEAT R ARHUE SCIE 2 T 4E A= A
I, AEXEERAR E AT DUOE I g S — LB ] 5 AR S B

HRBATT— AT LAAE A AT A TR X FE I 2 S SCPFIR , L5 MySQL i 2845 AT 15K
BLAIAR L R L RE o

7E MySQL H— AR Ad FH LA R A 7 vk 3145 0T B s o B R i 4l SCAR g4y S0
1. 34T SELECT ... TO OUTFILE FROM ... {4 Jksci
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5 MySQL A2 fit 17— Ff SELECT 153%, LMl id SQL 15 fHs R Lk i Hodls LU 2 %
it B SCASCAE A, RIS T 58 RN SR 4w UG (S8 (RS 1 SCPF B 145
AN BRI o IEAIERBAMMAS 0 P s 2 A ?

A AT EE RN ST
SCHL TR LI BE) “FIELDS ESCAPED BY [’ name’ 17 SQL 5 fi) b 5 B4 SUI 7 4F
HEATHE s

Al LUK B A A A SR f¥ “FIELDS [OPTIONALLY] ENCLOSED BY ’name’”, %l
FAEH] “OPTIONALLY” WU 4550 - 2 28 1) i R B AR o i “ 0™, A I “OPTIONALLY”
ZJa, WECF R PEIRA ST e 74l .

JELFIELDS TERMINATED BY”RJ R & 5 WA~ 7B 2 0] 1) 20 B 4+ 5

iMiE “LINES TERMINATED BY” JUJ43 451 MySQL iy H SO 455 4% ic sk 45 o (R ik i 22
I 2555

WL 741«

root@localhost : test 10:02:02> SELECT * INTO OUTFILE ’ /tmp/dump. text’
-> FIELDS TERMINATED BY ’,” OPTIONALLY ENCLOSED BY ° "’
—> LINES TERMINATED BY ’\n’
—> FROM test outfile limit 100;

Query OK, 100 rows affected (0.00 sec)

root@localhost : test 10:02:11> exit
Bye

root@sky:/tmp# cat dump. text
350021, 21, “A”, "abcd”
350022, 22, “B”, “abcd”
350023, 23, “C”, “abcd”
350024, 24, “D”, "abcd”
350025, 25, “A”, “abcd”

2. i mysqldump S H

A REFRAT AR ANIE mysaldump AT LR Es e (K L INSERT 6 (R AR AT 5 44
SO, LSRR T AS g INSERT i )2 4h, mysqldump & [A]FEAESEEL 11 “SELECT ... TO
OUTFILE FROM ... " FrsicBRIRI T RE, T HL IR 3 25 A0 e — N AH O EICHS e 25 Rk B2 (0 B i B A

WLl Rl

root@sky: # ls -1 /tmp/mysqldump

total 0

root@sky: # mysqldump —uroot —T/tmp/mysqldump test test outfile ——fields-—
enclosed-by=\" ——fields—terminated-by=,

root@sky: # 1s -1 /tmp/mysqldump

total 8

-rw—r——1r—— 1 root root 1346 2008-10-14 22:18 test outfile. sql

-rw—rw—rw— 1 mysql mysql 2521 2008-10-14 22:18 test outfile. txt
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root@sky: # cat /tmp/mysqldump/test outfile. txt
350021, 21, “A”, “abcd”

350022, 22, “B”, “abcd”

350023, 23, “C”, “abcd”

350024, 24, “D”, “abcd”

350025, 25, “A”, “abcd”

root@sky: # cat /tmp/mysqldump/test outfile. sql
— MySQL dump 10. 11

—— Host: localhost Database: test

—— Server version 5.0.5la-log

/*%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" */;

/*%140101 SET @OLD_SQL_MODE=@@SQL_MODE, SQL_MODE="" */;

/*%140111 SET @OLD_SQL_NOTES=@@SQL_NOTES, SQL_NOTES=0 */;

—— Table structure for table test outfile

DROP TABLE IF EXISTS test outfile ;
SET @saved cs client @@character_set client;
SET character set client = utf8;
CREATE TABLE test outfile (
“id  int(11) NOT NULL default '0’,
“t_id int(11) default NULL,
"a char (1) default NULL,
‘mid  varchar(32) default NULL
) ENGINE=MyISAM DEFAULT CHARSET=utf8;

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=@OLD_CHARACTER_SET_RESULTS */;
/%140101 SET COLLATION_CONNECTION=@OLD_COLLATION_CONNECTION */;

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



/%!140111 SET SQL NOTES=@OLD SQL NOTES */;
—— Dump completed on 2008-10-14 14:18:23

SR AR B 1 25 RS ATTBOA 26 A RAL AR AR H G, R W I 2 AR B
dump, LR REAS A2 A B AT L R S

5.2.3 EBHEMIKE A

AT T A ANEWT, JA A3 HE Qi) EALH X L5 0y, BUEBRATHCE AL i
(FIREAR A0 VKA 5 7k

H BT B0 6 A K A0 CABAT LI 80 I W) B8 e T A SR RO TE AT A7 Ak, T LLIE %
3 VRS BARRS EEE AR e 9%, BRI PRI AN IZ 3R %6 TB K, IR R X,
T FA T 70 S o8 3K PR I 26 43 SCAF PR PSR AN g i A e

1. INSERT #&A)SCAFIIMRAL :

XF T INSERT 8 A B 2R £ 3 ST (P B2 2 de AT R 1), AT T 5B AT 1% 4% 4 SO A
T (BCEHR) SQL Rl w5, WIRFFEME A, IATATA] Ll it
“mysql < backup. sql” FLHH &3 SCAFHATH P I A A %, R o8 Ak 2 B4 i
EPPIRAS . R B mysql iE#H: T MySQL, AW A LU ZE mysql AT “source
/path/backup. sql” 8(& “\. /path/backup. sql” FiHITIKE .

2 A SO IR -

WS B s R U R A0y, RS SR S R — s, T — AR — R
FHOGAT A RIAT ST, R U il AR SN 1 8 22 3R Wk AR A P 1) o WA 7 v A
HWA, — il MySQL ) “LOAD DATA INFILE” @43k SEBh, Y3 —FhJ7 ikt &3 MySqQL
AL T H mysqlimport KT

AR REMAT 47 ARet 4z

FESSAE T QAT A PR AR A5 A HEA T AR N ) B 2 D » BT ot R0 AT T n] AR X 2838 4
w4

1, Ay, AT DL PATAH G SQL B A4 Hcs v (AR DG HcHE 5 42k
SPIREAR IR AR PR 1T AN Wi ASAR G (1 K

2 WA PEREAA G, AT EAZEET MySQL AR 58 e AT & 4 i 5
A FERBARE, I HAZ MySQL FTAL¥~F- £ 884 Bl

3. IR E AR AR A, BT OR R e B AT (BE RS SR
(Y] MySQL #5731 ¥ A3 R0 553 5

4, IEZEAG, FATRT AU S A 5 R B 0 e 1T AN A R

FEFNIE T Rt A2 )5, BATLIUE ZHH A BEMAT 4, XFERATH A fE
T E R ENIEIAE K DA REAT i 2 H AT, 2 Al st B QA

Ly J2AE A 00 JCVR LRt W S 46 I 2 LS R BAT AR — A 2215
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2. WHAN Lk

5.2.4 AKX

IS A W ) R PR 0 2 T e A 1 22 A o A PR 98 52 T P S PR i a4
SREA BB A SRR R, B8 FFAGEIR 2 A AR 5 DT I i R
BTG SR, R R N ARSI L) MR AR o S0l P 28 4 o T B B o B ) — N ak
T A FRATT B 126 I S RO e O B AT VR IR A8 T 8o A — i N
B, FADELES AN 2% H I RARGAR R o S FAT R e 2% 8 G e SR ) g 2 A —A>
Ipide, AOmE S IE A HEATBRAUR DN, A0 FRATTA) 5 SR T AT 2%, 2 T S e
2 SR IRAT T 28 03 TOUY EA T AR L AR PR o

FIXHE AT e N, IR SOZ T e, BATTEARER LR 2 IR Bl 2t A T
W2 LK, & BB BRI SEARERK R, (HIEBA DA A A REAE KA BT 80 oA
Rrste s e ? AR T IR BA T4 0 AT 2%, 2 A A BIBA T FUY]. P L
FERU I S IR 2 i BATT— 52 B 505 28 1) 3 TA T P i 26 43 B2 o0 T I A A RE 3
SR AL EE I BAI T PR ARG, H A RATREZ N T 2K 128 ) DL R s W B
HE 1R IR A% R % P B2 AN B 26 1) Bt ) 25 43 B 221 S BRAT T (R VR A2 Dl L R B2
WA HAT R PEIK, BT RN I e B B A . 2 TR A 1 A %
I 20— 20 HURRERKEEIRATH SR T AN AR REIE Ay B 20— ANl e xt
%, OISR I 1) BES PR R W S 2R B B 2 A I ) o IS FRATTHIE AT AEE R B
ANMRRE RIEAT AR I

N T FRAT D B A E AL B, BEEROR, e O R R A R, R IR A
PR A< 151«

AIRAT A 2 DU s, Bl i R R m, FATRAUSRAE]— & Fr 0 AL
TSR TRV AN R SS » FEVCR RSS2 1, BATE Yo B R SR K Sl % -
BN CLZR T PN, MySQL BB S22, MR E WA 2B Lf,
LA BRI T

FRA VT B[] 28 9 35 I ) S5 1) — IR A R B A A SO, SRR I 0L B a3l
L& e B 1 My SQL.

BT ERAT 1A R 2 A X, RIS SRS A —FF, P A BURE R A A =X
(118 4R A W ST H A T 71

1. Qi3 INSERT 5] R 85 454y

a. HERUFR U SCIF, copy BIEAEE H3%, W “/tmp” Fs

by T PAT QT a2 PAT A A A i 4
mysql —uusername —p < backup. sql

B el mysql SR BEERE S, RJEHPAT LN 4
root@localhost : (none) 09:59:40> source /tmp/backup. sql

o~ FEIVEE A R A AR BRI R, FRE CAFT A
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dv AEJLASR A R AT N TR, R ANTT R A A RIS, 4 A R e
Wz Ja, BN AR AR SS T

2R LT T UL D BRI AEBRARE D EIE R AT FREATI, WERABUE AT
Ao ABCHEAE b D BRI ISR, CIRGREEREAT &, BATE G SR B DR e A 2
SRV S ATHE? A FATMIPAEAT S5 ? 2555 WERBA T AL A 03 SO )
AU FATIZA A2 TR, BT RIG T o WERBA TR SRR IR, (ERAEAL
6 PRI A DL DB ZER 5, s LR b (R AN IR, BB AR BT B o [RIRE
W BATT R 2 A ETRI AL T A0 R 9R, WERBRATTEAE S B AT A I R i 3]
FAURE DL, QARG R R, AT 2GR — 2Dl T S L 1 %0 SR A R RO 1 2
BefF . BORHE RS R B AT RES LR, (R R /DA BLER MR, AR T2k
VIRER- SR

2+ QRBA TR Ay R LR IR 3 R 155 20 B PR A Al SCA SCAF
a~ 52BN INSERT 847 SCAFBATIX A, AL R 520 A J5t I 221 (1 46 00 S 25 e

by I RRRE TR B iy R e N W 2R

FHT 8000 2 5K G el BV AS N S SCA KR 46 00 SCAE 02 TTAE TG T LA AT 18 58 g A T Kl
VRS BIREIIA, SRJEFF S ANHE o SR G BAIAR (1 VA AN LT 26— B AP S IR 11
b BBRsE A HEs

A TR S Z A, BATRPT A A SO ESE 7, Wk

mysqlimport -—user=name ——password=pwd test -—fields—enclosed-by=\" -
fields—terminated-by=, /tmp/test outfile. txt
EEa

LOAD DATA INFILE ’/tmp/test_outfile.txt’” INTO TABLE test_outfile FIELDS
TERMINATED BY " ENCLOSED BY ’,” ;

Je TR BRAUR 2543 SO A INSERT W A) & IO R 58 s —HF T, X B AN Rk .

5.3 YEEH S5kENK

BP9 3RATT T 1 el MySQL (24 6y, JRABC T — Nl LR AR 2540 R
B, AERX T RATH i T L8 MySQL (LA 1

5.3.1 fHARER& o R E o EDE RS

FE T MySQL (B 0 2 1, BRATTEEE T 1, fHaZ8dREm B3 ? BERE
PIBE G A 1 S A MR 22 (R B AT L o 3t 0 [R5 A8 3 AR e AT TR b 55
AR B (KRR A S AR R IR A5 A A KR R (X0 B I K 1R (1 P R 51
ISR 5473 o
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HH PR (R BN 5 e P ) BB S RSSO AR B B SR A . A
MySQL Edla 2, B T MySQL R EA 2L HIE SRR SR Bl SO 2 4, & — T
il 515 H Qb A AR FEBI S, fEZ RIS R “MySQL PBLSCAFL R A1 e
GAT T NIRRT, AL N IRBATRE A H LR A7 5 13825 B BT I (1 B R 52
CHIBESCAE ), DAMEAE T R S RENSS 28 IR 1T A5 Fh A0t 5 | S A B 28 43 PO IR ik 21 e 22
AL 5 E A IR SR AN E 2 3

5.3.2 MySQL W3 %43 B 75 S

My ISAM £ 7] 4

My TSAM 155 ) A B3R ABAE HCPE My SQL AL T BF B2 M0 “datadic” HtF. 9605
AR AT R 2 My TSAM 7 6% 1 9 0 S B A A 0 7 631 9, 45— A SOl A & e
“datadir” 3 FH— NSO CELR RGe (5 BIOBARIE nysal tL2—FE). 754 Ei e
N My LSAM A7 5 SR R AT AN SR, SY e R85 T B . frm” 30
PF, FEREFEEERI “ D SCPR, URAEAAZEI MY < W7 SCfk. T MyTS g Tk
PP, UMb O RSO, B Ny ISAM fERE 3 SE B A 1, 2T %
0 MySQL RZSIEATIVBSCHE 2 Ab, LA B T = R SRR T

Innodb f7fifi 51 %

Innodb {71 51 588 T F 5 MEAEAE S 2, 1 H AR A7 BB v] g 55 My ISAM A7£ifi | %
HIANE, X FERRTIRA T Innodb 1) “ 7 AHSCHCEFTYOE . ¥R-9E Innodb £7 57 &
K B B & “ innodb data home dir ” . “ innodb data file path ” #l
“innodb_log group home dir” IX=/NHFMEIFESE, LLATII A RE Innodb %
DA T NS4 “innodb_file per table’. AV —/NZHdEE T HIEFH E AL
BATE, NS HYUE Innodb A& LI =30 (A7 JRCE I 38 7 A =2 3 2% 18] )7 A7 2
o XIS EA AT H BT A W1 “MySQL 7765 EN-417 AT AHY
filRE, A5 MySQL HE 7 T A B PR 3], FrLX AR 2R T .

R FAIE A T =R A WA 7 2N, 4 Innodb T EE & A A5
“innodb data home dir” F1 “innodb data file path” Z%{ AT & A $uds S,
“datadir” FAHNEHEE H X NPT Innodb A7 51 L1 “. frm” S0

TR0 S R A= R el 51 175 (] R i o P Sl (6| W W et i
HIAZAE, BATETFE A “datadic” TPAINEEREH S FPTA “. idb” 3CfF, %3¢
PR AT A M= 3 7 7 R Innodb A7l 5 R ) EE . ATRBAEIX A NS, BRAR 2
R ER AW, IREATAA AL EEE AR S ) “ AR 27 15 SCre ? JEseix g
IRZ NB)— AL X, LA A R 2 32 5 () (R IS Innodb 18 BT A4 JE 5k B A7 J8CAE
“datadir” PR H R “. ibd” SO e SEBR EIFASRIZFER, “. ibd” SCfFH
PAFTBUAA A R BATTH R B O, REABRIE R, Innodb & HSPEAFME 515, fhid
%L undo Ml redo /7 B, TMAE Innodb A 1) A& 323 Sl == 38 2 [A] 1) 07 2Rt Eidls
HH& M undo 15 B LA S A ) — 28 e (5 B, A AFIE “ innodb_data_home dir”
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M “innodb_data file path” XPAANSEHTIEE FIEHE SCAFH I BT PAZEAR Tnnodb 1421
# A3 H %, “innodb data home dir” Ml “innodb data file path” Z:¥ T e IR Sk
ANELEAT LGB R FATA DI A07 o

WAL, BT TR EEE SCE 2 A, Innodb A H CAEI redo 175 BFIFH RS 4515
(1) H &SR “innodb_log group home dir” ZHUr e A E . FrLAZEAR Innodb ) BE &
rREMS L, FATE T EA A “innodb log group home dir” ZHiT & 5 BN E 1)
BTy H & SCEs

NDB Cluster f7fifo |

NDB Cluster f#fif514 (st ml DLiE MySQL Cluster) FRIMBE &40 5 B4 13 ST
PFEER—TF =2k
1. JoHdl (Metadata): A4 A AR 2E LR R I 8 A5 s
2. FTHAE (Table Records): {RAFEbrHdE 10
3. S HEHWE (Transaction Log): YERFSESS— BRI SE RN, LUK bR b
I SIS

AN WS ENA &4y, it NDB Cluster HAATHREMIAELINL & T H, i
ST =TT A R EAT A0y, # T B A A LA = S A RE R B AN e S R A5
o MR, MICHIECE SO, IR HA S BB SR, R FE A

5.3.3 HAFMEGIEE FHME &0 5k

HI T AN R 5 B I s S48 O A BN B (COCHE) FFA—HE, HARANMF A5 50 2o S
PR Bk R BAS—FE DT A7 6k 5 | BEAEREA T M LA 403 1 0 A 110 4640 U7 ik AT
Do R, WUERBA D B 0 P 3 i e 2 a8 40 ), FATT I ol B i AR
i 5, L ELE copy BT A Bl SCIFEAT H G SCIE 2 560 B B IR B ]I AT, AVE AT
FOAEAH S BT LUK Rl T s ik i, SEBLR S, P LOX B AN PEAR B T

PEFATH SR S, SRR BEWS LETRATRT LU 3 %0 A BL T, FAiTH
REAE R 2R SR IR 55 R DU B RS Bt e 4 4 o IX B A BAUB AR A B A 1o Rl
BATHEIIS A7 5 | B MBI 25 L T IAEZ:. (RO DB iy Jrik.

My ISAM f7fi 5| %

THFRATALH T My ISAM A543 1 8 SCAF (BRSO e g vh, T AN SCRF 4536 redo
Flundo H&, X & — S0 (0 2R A SR 17, T LA My ISAM A76if 5 | 53R I B4y
W LT A, VDR My LSAM [ BESCAT: copy HHSREIRT . HUZ,  BLAR My ISAM £74ifi 51 % A1
G THE, B SO S BRI A Innodb 2 ZEIAERE S I HEAR 4 8%, {H & My ISAM
AP435 V) TR — AR B SCHFFI R 5| SO 2 1A — B 2R . 4 My ISAM 765 |35k
I REAN R BB SRR 51 SO — BRI, SRR TA T AR, HZERIREAT
BEGME, 8K, —BIEOLN B RS LR T o (HE, RUITEGE 2R A7 6% 5 | AR S o6 B
SCPFI — S BRI R IR S Z, BAT N B RV F B A — 80 ? BB R E E TG
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(0, J AFRATT I b 200 238 /D ORUE B A 5 0 IR AR PR BB S AL T2 — N IS TR] A, SRR
SREATTL IR AE A3 My TSAM B8 R0 BESC AR AR IR L My TSAM A7 i 5 | 842 1 S 484, X
IR AR S5, JEARA SO A 45 B RN AR B LE 5 4

MySQL A C3flt 7 —MEHIFEFF mysalhotcopy, IEXAMFEFFHURE L TR0 My ISAM A7
it 51 e A WG BR T My ISAM Z A A AR S 55 PEAE Ak 5 14, ] DU A& 1 2
BE, SEMIZS 0 A, BAREEE T mysqlhotcopy FEJPoR 58 AH M (4 U145, Ik
ENERFR T

mysqlhotcopy db name[./table regex/] [new db name | directory]

M TR SEAAT ] AERATIT LG 2], mysqlhotcopy ti T AT LA (3 BRI, fi75E
MREANER, AT DUE R IR R IE FORVE B LR AR AT R PR R4 3 BEL2e R . & R T
S8 R I R SO S AL B 3 IR IOAR N BRSO

mysqlhotcopy f&—H perl 4S5 (A R, 32 B S BLJEUH SEBR b sl e il i 46 LOCK
132, SR J54AT FLUSH TABLES B4, i%1EH X2 1E % Gk, #1% fsyne AR HS fsync,
ARG HAT 0S M Cep 88D M4, 77 ZL &0y 1R B A 2 10 T ) B SR
SRR & BT

BEAR, FeAT I a] DL e S ok s e A T L, AR5 B B R a2k IR S
SAFPAT I EL Ay, HAESEROSCAT copy T, AAEIE H B session (KB H A H
EBD, Wk

root@localhost : test 08:36:35> FLUSH TABLES WITH READ LOCK;
Query OK, 0 rows affected (0.00 sec)

AR mysql, FEHT L NS &4

mysql@sky:/data/mysql/mydata$ cp R test /tmp/backup/test
mysql@sky:/data/mysql/mydata$ 1s -1 /tmp/backup/

total 4

drwxr—xr—-x 2 mysql mysql 4096 2008-10-19 21:57 test
mysql@sky:/data/mysql/mydata$ 1s —1 /tmp/backup/test
total 39268

“TW—r————— 1 mysql mysql 8658 2008-10-19 21:57 hotcopy_his. frm
“TW—r————— 1 mysql mysql 36 2008-10-19 21:57 hotcopy_his. MYD
“TW—r————— 1 mysql mysql 1024 2008-10-19 21:57 hotcopy_his. MYI
“TW—r————— 1 mysql mysql 8586 2008-10-19 21:57 memo_test. frm

-rw—rw——— 1 mysql mysql 8554 2008-10-19 22:01 test_csv. frm

-rw—rw——— 1 mysql mysql 0 2008-10-19 22:01 test_csv.MYD
-rw—rw——— 1 mysql mysql 1024 2008-10-19 22:01 test_csv.MYI
“TW—r————— 1 mysql mysql 8638 2008-10-19 21:57 test myisam. frm
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“TW—r————— 1 mysql mysql 20999600 2008-10-19 21:57 test myisam. MYD

“TW—r————— 1 mysql mysql 10792960 2008-10-19 21:57 test myisam. MYI

“TW—r————— 1 mysql mysql 8638 2008-10-19 21:57 test_outfile. frm
“TW—r————— 1 mysql mysql 2400 2008-10-19 21:57 test _outfile. MYD
“TW—r————— 1 mysql mysql 1024 2008-10-19 21:57 test outfile. MYI

SRJEFFAEZ AT I T BIUE iy 2 1) session Hfii il

root@localhost : test 10:00:57> unlock tables;
Query OK, 0 rows affected (0.00 sec)

RFERLSER T — By, 1 HRFK WM SAEIIR PGS T, &40 HhikAT CSV 776k 5
R,

Innodb {74t 5|

Innodb {74i# 5|4 T it H & MEAEAG 514, 5 redo HEFRIAIM undo {58, 1M1 HXF %L
P SRR 58 B () SR AR EE My TSAM 227 4% AR 22, LA Tnnodb I7EZk (HRO PyHies 4 2
bb MyISAM S22 1R 2, — M AR M 3 B ()08 J LA TF T 2ok e e, KRS8 % 111 Innodb
TELR By TR AR 56 o

Innodb £7#% 51 2 i) IF & #& (Innobase A ] JF K T —#K 4 4 ibbackup MV &0 84
L ISEI Innodb 77466 5 R I 7E e BE A 00 THRE o iZ 84 W] LAAE MySQL AEZRIZ AT IR A
T, SR ER AR Innodb A7 5 M RIAT &4y, AILANR TR Tnnodb A7t 5 | 5411
%=

I RGHRAFIFASE TR R 92 1K™ . A ANBARADAE, 2 3 il
M, FreliX Bt A VEA A T, AL AT LU Tnnobase 24 mH 7 St 3R BT 4H
(A T A T

NDB Cluster f7f#5 1%

NDB Cluster 765 [t 2 — K 5 MEAFf6 51 %, F1 Innodb —FFEAT redo Hi&k. NDB
Cluter fAfif 5 1% A Ot T & DhRE, nT LLE A a2 5. 98K, AL & U7
P EER G

FELRIRNLA D AT -

1. 8 DRSS 2%

2. (EEBAT L _FIHIAT  “START BACKUP” i
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S URET
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& AR BRI IR 2 G, ST IRIAT & ik .
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Cluster FEHETHHIN [y 2K B 57 IEAE AT A& 084, Wi R s
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2. PUT “ABORT BACKUP backup id", &) backup id B2 A A&k &34 1
B T 7= A R A A5

3. EHHAAR B HTH R CIBGTERRI & backup id” BRNBGTEIER, R, WK
% FL S I AR 1 AORTR SR IR S B[R]

4y BRIGE T S A KB (R 4 A% B BT Bl 1 A, AR JE M S AN B Y
RUEBH TR FEMMBR T 4w = AR St 2 0, A ek ] “ &4 backup id Pl x
* KGR . Bk, PR IRIE e

Jmit NDB Cluster £ % H QAR &ty 2K AT A 2 I, 2 T T4 21 i —Ff
AT IIAE S 5 A AT 05 B, AP = SRR SO, 2R R

BACKUP-backup_id. node id. ctl, PNZELEAHIC I I B AT 2 B 45l St o A~
AW SRR E X GFT Cluster FRIFTHR) RAFAE H ERIZ .

BACKUP-backup id—n.node id.data, Z(#E4c100 304, #0 RE AR BERARAE,
e A IR, AR SR ORAEAS [R] B 28 0 0 B = A (0 v B, BRI 15 R R B SO R
A5 BRI LA @R 5y, BAREA v BOC R I 5 T B e IR E B, D fr &
Py RERS IEH A

BACKUP-backup_id. node id. log, =55 H & &M AP A CARACH S ARG .,
BAURAE CAE AR P IRAE IR BRSSO BT R A2 (1) H A5 B A—FE, B AU ET
XA U BT B IR I SR DG H AR S

R S A U, backup_id SRR S, ARFEHESFNA DA
A4 4355 node_id WZSR W40 SCIF I 08 K 1 s, 075 50t SO 46 S
1 n R REWIA B

5.3.4 HAFMETIEE B LIk R Tk

MZHZAR S —HE, Dol L B B X, EHERER S0 H KL AT D)
B AL R A5 0 AH LL s R AL o M AT LR, D O T2 SO BRSO (1095 DL, K 540 S
P95 VLB BRSO, R AT 1] S A R T

MyISAM f7fi 5%
My ISAM A7fif 51 38 iy T 45k, W BEA 03 1Pk A2 b b A oo

USRI I A5 LA 3 B AR IS AT IR A 1 Bl e BN ERAE S A i Bk i A, AU

i EORG 2 B EL I A RGPS DL iy K AH I (K0 530 ST 52 1 0] I o7 B2 A 7 i B
A SRR
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WAL mysqlhotcopy BRAFARBEAT IIFELAE A, 0 HARSCH & 05 BRI % EEA
TR AR, T A T B T B 15 R0 R A ORI T IR

Innodb 45| %

X &G, Innodb A7 5 1 EHEAT Y2 P w2 (R A AN LA A i 5 | 8 8eAT A2 225
[RIRFE A SR SO CRLAREE SCPFAN H G SO ) SR AH R AR H S B AT o (H 0 Tt Al
AT RAE T AT IR 547 AU B S0 A B (R SRR AT T Blniisd ibbackup K
AT A8 A s TRIFE R A 2EE R AR BEA TR A T B, HAA R W SR 5 R 1 i A A6 T
WK AT, XA TED N T

NDB Cluster fEfif5|%

W FAFHLA %, PR TR A A6 5 AL B K2 X)), WA — A 75 2R A
FRYIE 2 DAC B AT 0 DA 20 B0 25 3 B v SO AR 81058 I AR Bl 1% i 2 2, 5 DU T2 1 o ek
SilFe,

It NDB Cluster JTeftffys i & KAESM &4, T2 H T &0 2 %
£ ndb_restore KT, ndb restore AR 475 LU A AHOC )4 MG B, 1
H ndb_restore BRAFZAE BB IELHE 4T A BT AT . BTSSR BT R R 2
DEART R AR AR 22T 204K ndb_restore. T H, HXIEIL ndb restore KT
ST, IS oA, e & E AT B FE R

5.5 &SRR B

TN IEHE, RER AL R, SCHEIE R T B Dot vh I 25 0 SR e A5 5 8L, DR 1)
AL A SEAL R P BT 1A A0 SR AT T

X T AR IS, Prifa 2R A A—FER, P AT 2400 S AT 24T AN o
UNA T X AS T S5 T U e 3 14 2 . FH PR 508 25 R PR I L, AT DI e A0 it oy RGP
1117 HLAe i A A e ZE G S s BE R I B Bl o X308, Bl A AR, HLo)
SRS 26 PSR P o DRI DA SO T DL S R ) PA) BT T S s o L S A SR i3t
e MBS RN, K 25 T P22 BT RO SR IR S H T LA 249K, FE BRI IS O T
A BEXE DL B AL 8 1) 35 R B0 38 KRR I AN 540 DT AR IR0, Bl 1B m] DUE L) A 3ok
f o, HESTYIBE A IR R R IR R A I RIR 2

AT AR e AR 25 R A R 3 5, K22 B0 e B2 I 18] A 2ESK I AN K, AT L
PR e BT B AT LL T o BTN R BRI S R, SEMAN K.

MBA NGKAKT v DARIEAS 7 it SRAN R O it (1 LA Bk vt th 5 2
(126 173 SIS«

Lo W FEORORAEL N RS, Wl 2 e L& H EHUE MySQL (1 R AT A
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Ny, RGIRE T BT R, WREREA LARER KR Ik, RPN
P A i EWUAE—E A TR BEZ Y o XA 5 RN ) 224K 5038 2 B AR S et SRk
s BORUIE G — R — A A LR -

2 TGO AR LU RN T, PRI R SR AN R R, A T AR
ANb EAF P AE LR R 26 3 AR IS AT % 1T MySQL, 23 e g — 5 A I 18] 4T A
BEAT — U, RIS RE /NN (B AR Sl A I TR B PRRE ™ A2 i) — 3kl H
BT o XA BARBA R — P& A, B ER N E RS D . K
Pt EEAA IR T i 4 2% KRG BT kg

3 XS TR IEABAT KL I [0 23K, (HE AR B Hdn 2R MM 75, WAL
BRI 1] I REA T O A e 0y, (R B S A AR R ) — 3R . A
SRR 1 AN A PR 7 10 D DR DR O R R 4 S BT B, RIS AR ERIBRML S8
J8 A AR I REAN S N SR AR 55 o

Ay R LB I N B R A BT S st WA 5 2 AN 4 4 Bl )
WAL R, AANTE B ) H S RBEA T, R Dh S 1 i SRR i -5 A1 K
ZIMIEEK

TR DU Aol 26 3 SRS I LU AL A , LB ANRES S — D s . H I HUE A eSS
KRG AMRE &0 HEE 1R o 20715238 1 A AT DU 1A S B AR AR S B 1R N 7 5%, 908

5 0 46 0
5.6 NG

BRI, MySQL [R50 IR ARAGE RIS, TPk B LB — . I AR50
XTI oK UL, BSEEIE A TE o B> DT PUB U IR 2 B LA B, —
A2 MySQL —MEBKAEE, W2 Pra MySQL 2 LR i1 .

IR, AT A AR, AR A R AR A RIS AT 1, It BEE 41K Zmanda
F WA, DiRest b i A, A MAKE R, FERDNLE MySQL #&0 k ZH AT -
AR AR 1M H, Zmanda [ B BAL DX A G 9% R B H .

AL, BRAENA P BIRE MySQL FESEhr N 5t h K2 AT B lE £ & Slave
PLEAAE A o AET EEAT & I IHRIE L Slave RHEAT &0 A AHE, 1y HiEd
F5 ik Slave LI SQL £kf%, RInlil Slave MLASAS (-FrA 0 S NHAE, AR5t
PAATAE L AT AR BRAE T o T LLBIAE SEANE 7 PR 8 AN KSR R A KK
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% 6 %= W MySQL Server PHEERIAHCHE

I

i

KABIY NS BN — R FE N T R G G LB N R S ds P A A B R &R 50 1
PEBEI AU 75 Sy Y BLAE KR (43 A5 TR, 1 2500 P I 2R PR A 8 2 A 45 11 0 e O i e A B A
PIERAE IR DA TR SERN o BT LUK 22 PRARPE AR A AR A R T 2308 P2 I T AR S 1 e Py
B, OB H AL LE B (DN E L. (BTN AR GE R BE 1) 58 42 A D 20l P2 A BRI
AR P ML A S e 2 AT PR A B (1 A ROREEAT — DN BONIRA I 23 HT, AR TS
i P NI R G MERE RIS MR et A7 9%, AR KSR A TR G i) HH LR R 1) AL AR AR S I, 1
SR RENE R I FIE ] LA B SN TR S

% B RIAAT R B PE X B MySQL,  1f MySQL $ 2 IAE Al 37 52 WEB W, A FRATTAE L —> WEB AV
MARG B, BADHILRGHIE, @iEE R IR 2w NF DBA TAEZ R 2R 4, i
2o PP NI AR G0 A AR P BE A

6.1 El BRI HERERI R ND

ISP 2R GE R R AN D REAE B v AR E AT T O P SRR 55, B B T R R
Ry AHAE, JEAREE D IIREAE R G A REMR ST, FL A LD RE M HE T REAE SR RETH 2 MR 2 o
AMLEAT N P SR AR, ey o P el 2 b ThRg o ML, ROTAEBEAS R G 1 — 4> R
B, AR BEIIR B o

AN PR SR IE B IR BN ™ H LA

TR G EAR Z R 0] BRI A RIRE T Fe, JCHORAE N ER N GR UL, nlRe T ME LA o — AN 77
KIGGBEE . BIERH, A S A ATHA N o IVEAEARN R FRATE A KUEH — A5 k2
A ?

H—y BT MEBA R HFTIE (B DIRE TR RO BN, N AR SRARAT A IS 45 H % 56 H 9
W R AL TR bR, AT H B2 SR B H bR

B AERRRIH AT R, AKX TR SR PT A I PRIREN, AR N JRN, BRI BN
DL B HABATART 250 H A QIR BE N 5

FL WH (EEDReTE R B2 G Nz S AU CEE et I H RSP e (E,  BME
THELFEN 7 H B SR  k A 1H 5

F0U. BRI AR B Bk th— NI H (B DhRERT =R BN R TR . 7
TH b2 — BNt a2 5, 3@k 5 SERRIS R e B R H BN R, THE RN T RS PR
NPEHAE, JEATSG A S S50 E 1R, [FIN AR L& S 2 .

AT EE BN A, AT AT ORI H 3L 3502 407 it 28 BEATT R PRI 7 Hh B R A PR
e XA IH M2 A 1 LA BUR TR I H BN HR 2 5, ATl R I s 8ot o0
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B bl — AN IH A BB R NAZ I 2 Do XK, AESUH ML ], FRATHIAT UK ™ 22 R
RIFUIEN H LE AR A B, I H 2 17 S AT R 2

AT LN MR Z )5, BATEAT LU a4y S A1E, LA REE DI RE A 2 s,
AR A A LD RE S NAZH TR, RV R 1D e i RE AT B A DB

SEBR I MoK 1 BIFR BOSE D WA S LT B ISCS  . ELAR  T f
% PULFTB LR . TS LB 0 A T TR e T LT K AN R, (% A MO 24
T BRI TP S22, TR LS.

A ASKREY LS — AL, SR BT 8 A 280 R S S ST . 7 2 BT A
RATRERIAE A3 A QB dhDh RE ST 4x, b2 A O TR Z 3l . (R MCRHIA S 500
PR A ZHREFTA RIS RAS BN, B Ui AN 3l (I — e T HAR 2 AT e AN RE K
iR A TSR K S L 0 7 i AS il SR Y S T S

REATE D L LR R ZhRER T
ke —MRIAN T B R NG

B INEsk s Sz B

ERZ NEK, ENDIREAEHR A2 S, AU AT 4% SELECT COUNT (%) 1] Query &t iJ LA#3 31| 4k 5
TA? R, BT SR A Query AURT AR RIZE R, (HAZ, WURIATRITAE My TSAM 776k
S18, R EH A Innodb (RIAA# 515, B2 KRS LU, WERAFIUN 7R b 2 BT J5ims
TR, AT Query AT B DR A FEAF IR B 4%, RAPHBAN AT REAE 10 B2 Z WS8R —
B . WUERFRATII VT PR i, A NS e 4 2

BEARIXFEE WAL, MEATRAZZETTINREANIREE R, st 7B, &l #iff
BOXANGETHL, BEKCH B 77 AL I, #RROZAMESG N 1, IR FRATERRHR 5 2 A X ANt a]
DAEILER T, RAMRCREERGIEER 7o #i5E, EMBEREERIL ZOR, TR WIRIRATIN R
GEl 7 ARARER, v T AT REREAD AT L L BN BT S R AR I, AR AN G R S
A RIS T o LEADA IR In) iU e v 45 SRR AR, 2 DR O BB e P 7 B 3 B A
BEAORIRSE T B

FESIE I HL 1A 1 £5 AN N AZ S SEBLZ AN D RE M BORARTY, TR AE T IXAS T REMI B In 225k« S 5
B b A NRIRMN RN T 25, BURA 2 NSRRI e T SEI AR ?
A2 D NAET A B AERLIN AN AR TE? AR A A A BB I Z DG v a5y
FCA T 78R 5 [P Sk Rl 0t A BURR AN GE v 8073 in 1 e R T 0 25 VR P AN et
Bl WL Z AN R BB — I, IR 7EAE? MEE A RE ) it R AN 4

HBEL A TIXAS “SEm g7 fnaert, BATHiar LR & 5 I SEOUZ AN TIRE 7. iR irprik
BFNACKE, AR AN R, SR A A 55 B R I 1 B 25 B — R i S, X
FERE AT LA R G v B R R, ST ELGRAEANSE R B A W IR 0%, — 24P A

Sebr b, FERATN RGP A IR Z IR Z RN DI RE T AL . InEL8dy & R i 2 5 51
REHE B R MEAZ )5, 5Eem AR SR X MR EIG 2D AEE, Bitn 720
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G, i T AN KA THE B — AN TR BEZ BTGV . IR AR WS T AT 5 TURE T 5 B AE )
PLUHTSERS COUNT HH 3 A 4 10 s 2

sz, AR NI RS, SCINAIHESCIN, RS R AHERS,  7EAR 25 Bl ok A PR REVH FETT RE2
JUMERERIZE R . fERGVERERAL T, NZS R 7 AT IR SE T LUANSEIN MU SE X i iy, R 2t
MM, AT RS 4 KSR E A 21 EURPERESRTT -

JE T REHERRAE AR eIl 8 S 2% S dE A g

RE W, N RGHINIEATIRE R BEIF AT LAES R Z WA, 2 A — e giatr 17— B
FIZhBE AT R GEH L R OREZARH IR AER -

HE, WTITAERT], AIRE S EOH BN 2 (AN, PR AT REAE AR S M I DD RE PTG S AR AT AL
AR DI RE R, MBRBAT ORIRAA RS, BT SR AXA 5

Hs XFRERTT, o Aesl, DRI MG DI RE G2 AT IEHR . ATHEH T 57
S RE, ANEAKE RIS RO, SR AR B AR K.

e, P S RER T AR DB TS 5K, SRR AL il at,  muds a4
[, iR AT RE R KU o

AT IR LA ER, TR A AR RER AR MITH (E IR TLblhl, hRbaa
H B SR R e P BE AN IE I DI RE N ke PTLL,  FRATTBT TGS 9 B T 2R 8T e el R MR A e,
SRS K, A K SRR FTRE I EACK I, (R I (] (B R, AT MR (10 AR GUt 2 2 fh FL g
e AMXES A, MRS SBokBE . JCIE AL A G I DRE, AERTEZ A R WL 2 I
T EE RN, AORA T 2 PEREBIRE. ATREAE I R RO HERS , Bt e b B ok, Bk R
TSR PR A, 0 FCAS R G SR IR BE U FE ek oK

i H, BT RGEEIRER ARG, 455 ST RERTT Al RSO R IR, AT REAR 22 A RAR A
FRThRE, ARG E AT A AN IR 2 (K2 AT, 38 R G TR P T SR AN n . A 5
PEREWL 32 BUFENT . 11 U RO LB A Wi 7 2 Al P A LT S R A K Bl R S i, Bt oKk 1
PEREB R LR, XA RERIMEREL I K T .

6.2 FR4GEIH R SLIF M RE RIS M

—/NWEB W &%E, HRBEAIT Web NHIFERF (Web App) FIN FFERF RS %s (App Server) . App
Server AR HIMINBEAZ, KEZHMEHCEALHFR M RA= M, KEBEMI g U —L
T B S B0 B AR AT AL, ASMAR5T. 11T Web App KEB/ &4 H 28wl M gE L 25 35 sk BAT IR R
AIEEPEEL IR 2 o P LAFRATIAN Web N FHAR P45 T 20 1T — AN . FH R P BEAL I AN [R] B T E AN RGEPERR 1) 5%
Wi -2 B 50

E RN SRR T RAT A RGENAZ A AN A A, RGN IE T RATREEM
PRI R E by 7 FF, FENSIE TRIM TIOMIRZ)G, b @SBt ik t— B A
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iNp RIS YEPENTE =347 () aa WD 4 (N aa i VAT (Al SRR e O (Al e U pUR = w ko A e S PN a7 A
Wk, FENBEAN RGNS RERILIIAESE, IR R A —MUE R g R R
R FATSEBLS A LK

BN RGBT, FTEEAT AL BLETF AR, > DBA A7 A BERE IR A2 (%
FHRE 0D Pricil 28k ? SR GE B L 2 L%, BATRIS N SE DN 25 A T T Ik
REVHAEDC S, AUOUEAR S B O L A KRB RAR N SR 45 1 BATAE BRI, TF AN ZEE A e 4
PRGN, AR T HERIZEAN M o iy HLBRATT T 25 RE PR SR K 22 5 okt U i 2 T AR SR PR A

FRAT IS P2 v A7 T R 02 0 AR I A R e ?

XTI RN BORUE,  Ba PR s2 — MR R ERJT REAEfE P Ly, A BT A B A TR e 2l
PErf, AN T S AR B, IR I A R, AN Rl R A SO S A s, iE
FE L WA T BRI, R A B b . TR TS IR GS ARk, B AR 2 I A
NEFXIAEREEL, AEN RS SR REAIRZ & o HE %A% 111 DBA L4y, 1A
15 I R 55 B AR 2 N DR T BT RN Gy 23— S8 4id s 38— mUAR S R e 122 (3 1 A s i #. 4
o MBS AR B LSRR A7y 2O A = 2%

FESEFRA NNy, BUE AR 2 Bl e o BA TR TR Z M ThRE,  SMibAR 2 JF AR T A Al 126 1
N AR T K 2 AR 22 9F AN KT 0 X PR RESE MR (K Tl B, 5 i 40 4 f0 P61 20 M0 120 B
F.

SEBR b, BUR JUSEE A8 AN A AR 2 A7 I8 «
Lo kI 2 A E

W 1 2 BRI A B AR B b, S ) U B P s A AR AR TR, AN )
2 I SR (A7 A AR Y FE B JE LI CPU WS . X AP LG . &0, AR oAb — st
AHOCI BRSO o IR LEHR 1K AR BEARA AR L, W R ATEZLR AT TEA SR, B e s
T8 B ) b B T FE
2. VKBABHE

BAVREE, BN T IRUES S 2t GRS G515 DL I M, A T2
SR T A AR T L AE B o T K A 16 F g st o e T A2 B0 M EicHa 126 vh 1) i S5 AN kT 1)
#% INSERT, UPDATE A1 DELETE, Tfiifg—MEEH S ERNS 2 X N HEE B 75 MySQL o, W22
FR o5 At 5 |, IXAS HAE I AR B T R o 1T ) SRRAT Tl I — 28 e 2 ) 55— 07 BA A 3Rk
SEILIXAS Queue HHE AR EE T RE, PERERF S RUATIEET, .

3. EARSCARHE

¥ 5.0.3 Z AT MySQL [iAY, VARCHAR 224 (1) 5040 fe K HLREATF I 255 AT, WHR T A7 5
KM SCABHE B AT B AT LA TEXT 285 (B KATAEI 64KB) 7B, L& K1)
LONGTEXT 257! (5K 4GB) o i TEXT 28704 i (1) Ab 21 fi 2328 L VARCHAR 2R R0 404k 1) AL P BB AR
RZ . M 5.0.3 AT 4f, VARCHAR R ¥y KK FE R R 24 31 64KB T, (HZ 4 SEPr ¥t/ T 255
Bytes [R5,  SEBRAE A [ FI 9L bR AR E—FF, o — B RGBT 255 Bytes ZJa, Py AT
i 22 1) sgf A S B 300 K B R P A%

BT A, R SCAE s A7 TS 0 AN 2 R PR RG] R, 325y ke ) v FH IR 28 1)
i
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R E KA T M JZ Cache HLHI?

XET Web WA, 3 BRECHE K s B R AR IR, AL R s B AR DA . X TR R
i, BATE AT 0 ZERE U ZE 1) AT B K0 122 rp 5 gl 2 W SR BATT AENE K AR AU AR XA 1) 38 03 3 ek
Kol 1L )2 ) Cache AL Cache B NAFHT, X PEREMIFETH 18 R AR, M0 H. i1 T2 i ki
X ARG PE BESE MR RO

28K, I Cache WL LD K S BIEOANERL, AHI SRR 2209 0 R FE JF AN 2 L o e 5 2 ) 3 ik

Cache FER 1L RGEVEREMG BIALKIHETHEA B I 2 LB AU 10 2, IX FLIRAURSE LAE 25041

28— N2 FE B IE Gk Cache FAKEE = RGPk RE:

RGA T E S E A |

H X L C A5 B ARSI AR AR, Ui AR, I AR &S A7 Cache:

2. WEERH P A B
BARIRATZ B W B b i - A B e BT 7, BRI RGEE R P 2 Re s
B BIXAKCR R AR H P RER BT 208 A S EEAE Bok . HHELR—
F P IR BEAAE BAE N ] R G 1D I SR A AR EE . T LR P HAAE B Cache, RS iE#EAS
N ZRGE R BE I — AN B3 Tt o

3. WEERHI AR A S
IR A AL E T ECE VT R 3K, P REIF A H P I BEAE RIS A i s, (EAHRT
TRGERY, W TARKIEE], 1 H AR FEA S KZ . M Ebay [ PayPal Jlid
MySQL f#) Memory £7fi# 5 | 8 ST P AMEAR s I 5caks 1) ) 2 G 9 FRAT T BE A L RS I 7045 AT
Cache MIME T . EARIE L MySQL [1) Memory A7 5 | #EH-AMEBAT 1ML Ge i L2111 Cache HLH
{HIEZ X Cache FA )& BN I A 783t 1 500 H BRI %2 o

4. YESEWNIGETHE B
PrVEHESE I (gt 2ds, SEbr bl 2 T Rl B e v 4t . X PP B A2 SEmf 50T, AR D
e L S, AT A B EHT Bui Ld 2 GE v Hs 1IN 75 A — e R SR . BRI
Hep R o H R R A RE R s L, (AR BT IR M2 5, RIFE I AN D 38
o BRAREHE RS S BRI AR R 2 58, FATAAT A ABETAE N A SC I N AF- Cache 118 ?

5. Hifth— 2Ly i) A5 SR AR TR /D (1) B4
T X DURR R 2 AN, EFRATTIDS R 5 b R R IR EE 1 0 1 257 45 B 25 A 1 AR S A /D 2
Vi RSB s . L BEGE,  FRAT TS AT LR AT TR D 1) BB % 21 Cache H e

[u—y

TRATTFAI B J2 S DA A2 o K ] PPy 2

MUAE LSRG, — D BRSO AF HOSE BN — N 25 ST B, FEVERE DT TR 22 7 20 25
MR U EER S BATSER T AR ] 5 2% 2B RIS DL 7R 51

FEBATR B R e rh, BUE S SCBL RN L R & B AR (BBEEE SR o 10 5KAHAD
RO, BESEAEA A A4 R0 5 T s iZ A0 1 B S O . XTSRS WAZ I SEELE - FAR 90%FK) T
TR TREN e Tl N Py AP R S T oK -

1. Jid “SELECT id, subject,url FROM photo WHERE user id = ? limit 10”7 52— HIAH A
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PSR
2, W 1 P4 RAEPR 10 M id JEHIE4T % “SELECT COUNT (%) FROM photo comment
WHERE photh_id = 27 SRS ZIEFFKRAN M P12 B0 AR )5 PRSI 4 .

AN AT BB A4 NABR S T R (1) 7 26 -

L. A Ense 4 —FEm e S5,

2 JWREFEFHEEE LI EI) 10 A photo 1) id, FREIE in #rif) “SELECT photo id, count (¥) FROM
photo comment WHERE photo id in (?) GROUP BY photo id” —¥%3% 10 /4 photo AT R H &,
TR 25 R BRI %

AKX BA E AN J7 e Alle— N a7 F I L

1. M MySQL $ATHY SQL s>k, 28— P 7 228 11 (1+410=11) 4% SQL i), 2 i &
H 2 4 SQLiEA) (1+1) ;

2. WNNHRFSEIRELERE, B—Mh 11K, B 2K,

3v WNHERZEN 10 #ERE, fif B SQL 2 14N 10, i—Fpig /b 114k 10, S /N4 T 11
10, T H R A S E AR 2 s L T A SR 2 11 IR

4y INECHE FEAL BRI A SR AR R, BB MO PRRIR T s A, S R — 4% SQL B A GROUP
BY 4, LUA— Py SR T T HEF o A A

5. MW HFEFPEs AR MBI TE, 55— M 11 IREE AR AR, 55 —rh 2 IREE RAR AL BE, (RO EE —
At gy 28 B ) 2 R AL A B — IR 10 %

6. MR PR PR A, 5 ML M2 T A% photo_id HLFE.

FATFEMLL | 6 misktl— N BBV AR 2347«

1. BT MySQL X} 5 P iy BRI AC IR SQL AN AR RIS AN, #RF AT 58 T, XASMETL 2
THFEIR TR E A B =MLY CPU, IR 43X HLES — iy 2SR5 — P S8 #E CPU I ELA2& 11:2. SQL ¥ )Y
FERTSNVELEREAS SQL 15 AUPAT REFE (R BEART AE MY CPU LEBIR 2 11

2+ NP 5 5 PEAS H T R SR IR A FRRAE 2 T, AR 11: 2;

3y B 10 BRAE IR R N TR ST 1 1

4. BB AR R B — 2 W R NAE BRIATHE Y A AL, BT EAREA KR, 2Tk
FEVE R REPRISHRE T I LL ) S LN, KA ST 20%, KT DL

5. SRR N 11 2, (HZSE gy 58 IR AN BB ORI I M BT
FEX BIA K

6 N RS B b 3075 T8 T 22 HA RIS photo id IR TS AR 1 B8 st AR M /NI, B4 S
J7-5 My SQL AH— R T B (1A B BT AR ) BRI 22 /b

Lidr LXK 6 RibLEL, WATTLMRA B E5E, WBARGEIIEAERSE, B i Ramicit T
PR G MAESERRIT AL R, FRATHIRE Y AR . 1 E RN A, A
Tl 7 SRAERE AR DL T AT RE2x LR AR — Py SEms D S8R, JUFGIR A8 224 i i A PN 5 v i 1) 0 5 S8 AR
Lo TP TREN AT e 2 50 I8 DO GO At iR 25 5 AR A e el e 37— A St DR 2 AT A
FIREXS SQL 1 AURIAE HIFFAN R A, IF A —E RERS AR SIS — 45 SQL i BT SEIL I DI g . X T35 — A
JE PR, FATATAE A REAE R I T R TAENRRIME RE DAL e R SRR KRS RENE H 2 IE, T3 AN SR D AR A ok
FUER i ZERA T B E T . SQL ERJIERBATIILAS, 5@ IR T A TR ITREA T — LA L 1) Kcdta 2 R
RELHE SQL T A5 I PLAEERUIL AT RS 4 RS0 R B AR B R o
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X B ATIEALA LR A L MR I PR BT B3 491 SR U W KU 2 SR SEBIL ) DO 0] AR BE 1 52
Sz bR LUTR] 5 81 5 D8 ol R AROR HER S A (0 A P s i 1L I 59 4K SQL T A Y Th RE I I ME REVH MBI 22
RISt o i T BB E 20 M 5 2 (K PR A SR S D22 S B SR AR P REV AE 225

T FEMCA R 7 SQL T 7K D) e BB R A RCR AR T

HUTHD ) S92 FF e TR 554k SQL 1E-A) I Th eI 1 i P VR 2 241, ik FLBRATTF R — A4
SEAAH SR G AEREL ) Ay VT T 2 R BEL AR AT A, BN EERRA B nick name, DLAEE TN NZE
AT

FRkF T FEEBAAMAELL FPYUANEF: user, user profile, groups, user group

BAV A e R I S v, —4% SQL B A4 e 3 51 -

SELECT name, description, user type, nick name, sign
FROM groups, user group, user , user profile
WHERE groups. id = ?

AND groups. id = user group. group_id

AND user group. user id = user. id

AND user profile.user id = user. id

SARBA It n] DIGE I AR A TR PP R -
TSI AT T SR group MIAHSCAS EMITATRELL 31 nick name {5 EUFIZH 55385«

SELECT name, description, user_ type, nick name
FROM groups, user group, user
WHERE groups. id = ?

AND groups. id = user group. group_id

AND user group. user id = user. id

SRIGAERE Pl I gl RAE ) user_type $REIFE A1 user_id 73] user_profile FH A
(K254 45 L

SELECT sign FROM user profile WHERE user id = ¢

KE N ZREM TG P I DR I, PR e 5 8 a5 K IR DX AE T A8 TLUREOR SQL S8 o 1 >R 1Y)
SRR S S — AR ) X user profile RAANDLERVI CIEFEIM profile fFE) , i 10 1i]
(B R INAE 20% A5 47 o K SKASANE, 10 BEAELEEE RN R e b2 R s B o v . G0 XA
IHHEER PV BRI, 55 —Fh o5 S ) 10 $ A0 > K11

T PATAH F] 1) SQL 3 R YR 2

R B SR R AHRARHAE 2 g AN I — A R, (HRAEN I RGTT Rl fe b, R
ARG AFAE . FUILIRIA L 32 B T R TR 8 2 o i 1 0 S AR KL R N, AL T 9ib B
AR TT 5 (138 AR AN R P42 10 LA BT 3 1S o

PG 2 AE —AMEREIUAL I H B 2 — A5, A ThRe v g “ ol ik, 25 <oy
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AN 4T I EENFENRZ A P “IH” J1&. A “IiH” DA (B B &
7y [ IEAT > SEO SR AT Rt A “IUH 7 AARM SRR PR R “ 4 AR . BT
DIAE “TUH” SURIIREAS “I0H” (s ARt il 245 2012000 H TS AL 2 AR . L OF A TREIT
KB, ARH RS AR CIUH 7 S RIS AN N B2, ISR RE “TH B
JEARIFRRTBL RIGIRAE] “ 27 Rh AT B A4 “ o IRIA FRRE DR BRI S

B RIXHL, BAURF N % O FIEX BAAAE K — D R K )8 2 CE R AT T 58 e [FI Y SQL
RS FE AR [FIREIE T AT 2 — DR B H FrL R R s KSR B2 n S A S A IR
B, BT DARR B E RS RS, SSE X B KRR A &A1, U4 Review B
CITER R GRS, AR5 AT TR FIFEA7 AL LIS UTE 1E .

AR TT SR T B e, U MBI LT, il Join —IKSEML RELEME
PTG R FIVERE I . (R SORAN T RENT 28 ARG R B 1, B sizhe EAb
S B IR AW el MG RIPTHAT “I0H 7 Prig i “ordl” 14k (It H #GE R — AL .

IR, WA RTT FARE G T AR, 7 A SQL, WD SERK TR K. IXFEAE
PEfE B HEA BRI R 5T T

RS IX LR PR RE AL IR T 58 T A7 AN, BRATTE 28] DU — AR AN T 27 s 3145 DT il 2211
O BRRe B, MRS AL BIRGE TR A AR, BATAA A AR EREA T 2WE ?

AR, FATREA LSRG A g T MRAN B A 2 R ORI T AN B (a8 A k), I8
A FA IR 5E A AT LUE R AERE N XA DY RE DU (SRR Rl i S8 AT “ 0 dl” ZFk. XFF
FATHAT LLSE AT ER Y “IUH 7 AR L e PR R U8 “ 047 AR L, AT LS A B 5 5K
To B, R EENEORSHOR N B B X U5, FTRES RS XA DY RETTIIFY) PV R E, W
RUTIFAGEAR G, WA ATREIFA RIS, 0N ARG R AR LA prdom, iy HAR ¥
B LLATRE L A UHE, (ER A RUT ARSI b, P I BEA 2 BT o

AR FUES T FRATTV I LA WL — SE S 2 S 0 R RE TR A RE R, B T XS I
P KK ) B2 Ak, AR G (K R A SR S B v 0 R GEVE RE NI SE M o] e B, I S 2s 1—
RN LRI SRR BE VT SERAS 25 SR K e )RR B TR S Do

1. Cache REEMIAE B L Cache iy o A% T 3 A 2R V5 )  (44 0, R 2% T Cache
AGEIE TN 5

2. JEFEAHOm 0 R AR, X R

3y XA PRI BEGER, fe RGBT IR S A T L RS KR Join
WA, 10 MySQL Server 5% 4t 7 R GEH 10 1 EARIAE T AL BE ] B A I A, X5 HLBUE OBty
BURK AR

Ay PR PR I AR, R KR G S AT T S R G B AE N T Bl v, 3 e e BRI
R SE, SEM R ARG R REARTERE, WP HEE R

5. MFEBAME RS AR, AR AR OME S TR 22 BT, WK R AN S BB (1 e
fil T SER ST

PUEAUAUR — S8 AR WSS, AER AN S A B i e e s IR 2 AN RO PERE ) R, AT RE
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s SR SR I A A A 3 A A RGE 780 T A RESR S, (H2 — HARBPEL Pree, Tl IEAH R Al
T, B R AW A A 2 T o

6.3 Query ERIN RS ERERI R M

BITTRT— TR ATT 41 T N ARG s D22 S A0l 12 I AR e AR PR RE AR i, 3K A TR 20 B SQL
AR ZE 50 R GEVE RE A o

AR T AT BE R UL, TR ARG AE SQL TH AL X PEREA MR, EORRIRAT 2 KM n] fig
AN NES A AR ML, B4 SQU I AEILL Z AT 2 Ja TR REZ2 57 th i & ANHTR] - BT LA T4
AEZE 5 A 2 KIS ) LA T A TX HA A b T BATH A S BLRIAE D RERI AN A SQL
FIFENERE T T2 P AR I 22 S AR AR S I, 35— N DA S 2R R 7 9 A 3T T 20 B 85 s 4 2 1 6
k.

A 2GR e A R PR AR AN R SQL TEA), AESATPERES THIAAAEZ2 57 7 X LB ATISE A SQL T A7
Ha 12 AT TSRO 5 B XA R R A A M AT T

2 MySQL Server R LRSI Client S AR K K SQL WSR2 Jm, S 2eid — R 510 17 i
Parse, HEATAINIIMHT. RJA, MySQL il Sl fiib @it (Optimizer) M4 SQL Pristid S 2 (¥
PR IR G BAEAT TH T, AR5 45 B — > MySQL A B &5 B LA RO B U 1m0 7 5, it
BATHULH “PATHRL” 5 SRS PR I 45 2 IS T T S 3 8 P A6 5 1 S0 DRSO Y 2t . AR5
FRRAT AT R M B EATAH DGR I, JFLL Client uifg T SR AR U b 45 SR AR IR [R145 Client i1 Y.
JAEREHA

A X HLTU ST BOE, SR FRATE I ANALYZE  TABLE iy A1 %11 My SQL %o} & (KA S B e Ao ¥ 2 & ir
RGBS P G v . XSG A MySQL A Ak ge i 5 2 W R, Ak g A i s T il
IR, B IR e G o s vk e 1. S2fr b, 70 HoAl— SO0 PR PR A At A SR N 1K) 4
T .

PATHERGIIE , AEHE A PR, SR IR BE S A AE TR 10, ol 2 it i) A B A 1
LTI 7 T R 7 = 2 N 1/ N T WS B e D B S a9 VR -3 P e 6 T =i
SR, P et AR XK Fril, 4 3ATT 7 2N EGE A v 2 0 58 Hodls ) g Ak
P FE BT AR 22 /0 B T2 12 DL 2 R R Bl B O ZOR S8 BB T B g sk, il 2 e
T SQL AT

X ME——/> SQL AR UL, 223d MySQL Parse Z a7 i IS5 R A2 [ 1, REGhE BAase,
PAT U RIZEA AR O e 1) TSRS 9500 SQL B, 480 MySQL Parse 2 J& 43 fif i) 45 1 45 Kl v g
e, BMERAL S A 58 2 — PR TS BORBEATIUAL, ) P s I AT T RIB T e e e A —
Fo AT TG RE A SQL 1R A e R M BETH AR K B2 N 3. L, SEBLhfEsE 4 FEIK SQL 5
H), FEVERE IR e AT Z2 0 ORI TEREAE. 249K, WOERDIRE . i H4d MysQL iyfetbastiife s
Ja PPAT VRt 58 4 — B AN [R] SQL T AO/E BRI AL 5 T W] REAUAT ZE AR/ 10 M RIX LT HR I AE 1 2
& 10 BHEAGIHE, JFAVELEE CPU AU AE.
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N HEATRE L IS BAR R BRI BT S VA A R DI RESE A AH R TP 4% SQL AETEREDT THI 1 22
o

g —

ok WURHEAS group (R id 24 1000 N4 (id) , HP PRk (nick named I 15
( sexuality ) « H P& % (sign) FMH /2 A& H Cbirthday ), Ff 3% B A 41 19 & [a)
(user group. gmt _create) RHEATEIFHES, HUHHT 20 4.

IR S
SELECT id, nick name
FROM user, user_group
WHERE user group. group id = 1
and user group. user id = user. id
limit 100, 20;

IR 5
SELECT user. id, user. nick name
FROM (
SELECT user_id
FROM user group
WHERE user group. group_id = 1
ORDER BY gmt create desc
limit 100, 20) t,user
WHERE t.user id = user. id;

AR EFE AT
sky@localhost : example 10:32:13> explain
—> SELECT 1id, nick name

- FROM user, user_group

- WHERE user group. group_id = 1

- and user group. user id = user. id
- ORDER BY user group. gmt create desc

-> limit 100, 20\G
sekokskokskokskokskokokskokskokskokokskokskokskosksksk [, row  skekskskekskokskokskskoskskokskokskokskskoskskokskokskok
id: 1
select type: SIMPLE
table: user group
type: ref
possible keys: user group uid gid ind, user group gid ind
key: user group gid ind
key len: 4
ref: const
rows: 31156
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Extra:

Using where; Using filesort

sekskokekskskoketskokekskskokeskskokokskskokeskskokoksk 2. row  skekeskskskekskskokekskokekskskokeskskokekskskokskskokok

id: 1
select type: SIMPLE
table: user
type: eq ref
possible keys: PRIMARY
key: PRIMARY
key len: 4
ref: example.user group.user id
rows: 1
Extra:
sky@localhost : example 10:32:20> explain
—> SELECT user. id, user. nick name
-> FROM (
- SELECT user_id
- FROM user group
- WHERE user group. group id = 1
- ORDER BY gmt create desc
-> limit 100, 20) t, user

-> WHERE t.user id = user. id\G

sekokskokskskoskskokskokskokskskokskokskokskokokskoksk |
id:

select type:
table:

type:

possible keys:
key:

key len:

ref:

TOWS:

Extra:

row skeksksksleleksksksiskskskskskekeieskskeskeskoskeskekekekesk
1

PRIMARY

{derived2>

ALL

NULL

NULL

NULL

NULL

20

seksokekskskokeskskokekskskokekskokokskskokekskokoksk 2. row  skekskskekekskskokeskskokekskskokeskskokekskskokeskskokok

id:

select type:
table:

type:

possible keys:
key:

key len:

ref:

TOWS:

Extra:

FEHRZIGMNAESE, IBXAETHRLELFJavalyfliz, Javadfi=|[q

1

PRIMARY
user

eq ref
PRIMARY
PRIMARY

4

t. user_id
1
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sekokskokskskokskokskokskokskokokskokskokskokokokoksk 3, row  kekskskokskskskekoskskokskokskokskokokskokskokskokokok
id: 2
select type: DERIVED
table: user group
type: ref
possible keys: user group gid ind
key: user group gid ind
key len: 4
ref: const
rows: 31156

Extra: Using filesort

AT RIS EL A3 #7 -

fil 7 AT TR 7R MySQL ZEX P25 Join PIRERFIH 2 T K5, user group XA T
user group gid ind & 5| (key: user group gid ind) , user F Al H #] T & ## K 5] ( key:
PRIMARY) , 7EZ % Join fif MySQL il 1L Where M JEJS 145 RE S user FRIAT Join, dwefmiliad He P
Join JG 45 “limit 100,207 44 Fik[A.

RO E I SQL IR 2 T A&, T ABAT RIS RSO 28— 28, 1558 0] LLE BIPASR A
fRERTTE 1 — RIS T 25 (MRS Ee M), TR R % AL, user group 24
WA, Wt deilid user group HATIE MEIF S EIATIX — R 4 RAEH T, WA T SQL T
“limit 100,207 4455, RJ55 user RIAT Join, FHEAHMN I . XEATEEA NS MEEE B A+
Muser_group ZFriifd Huser X2 5 Join il FA&EIFA 204, 2% group_id=1 KT 4R,
ML REFEFB ST RIT R AT, ZAT WA U] TAEANZ A T 1 20 S ad sk 4 il
p (X118

LR RO R IBT I, TRA 7T D USR5 B0 user 515 Join it
2 My SQL T8 ik G vHE A S H R JE 31156, a2l i user group FERFI FTA WAL group_id=1 idsx
o (RGN SEPREdE L 200000 o 1758 R ZMPATIHRIT, user X2 5 Join FIEHEHAA 20
., PIEAZEIRR, B AT BN T, TATNAE i 7 E % AT 53— R g 7 %

I T BRATTIE L6 L A DB T 2 ) SQL SR AT I profile PE4IME B, SRIGUETRAT Lo AW .
T SQL 1B AHAT T Y FE 1 B 38 20 e P 2 TO R CPU, P LLIX HE ok T 408, (%1 4 BLOCK 10 A1 CPU
PI0 profile {58 (Query Profiler MJVEANANABAE G ZTT P4 -

SEFTFF profiling ThiE, SRJG 0 AIHAT AU 7 16 SQL 1) :

sky@localhost : example 10:46:43> set profiling = 1;
Query OK, 0 rows affected (0.00 sec)

sky@localhost : example 10:46:50> SELECT id, nick name

- FROM user, user_group

- WHERE user group. group_id = 1

- and user group. user id = user. id
- ORDER BY user group. gmt create desc

Javasf=1#: 72030155
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- limit 100, 20;

| id | nick name |
| 990101 | 990101 |
| 990102 | 990102 |
| 990103 | 990103 |
| 990104 | 990104 |
| 990105 | 990105 |
| 990106 | 990106 |
| 990107 | 990107 |
| 990108 | 990108 |
| 990109 | 990109 |
| 990110 | 990110 |
| 990111 | 990111 |
| 990112 | 990112 |
| 990113 | 990113 |
| 990114 | 990114 |
| 990115 | 990115 |
| 990116 | 990116 |
| 990117 | 990117 |
| 990118 | 990118 |
| 990119 | 990119 |
| 990120 | 990120 |

20 rows in set (1.02 sec)

sky@localhost : example 10:46:58> SELECT user. id, user. nick name

-> FROM (

- SELECT user_id

- FROM user group

- WHERE user group. group id = 1
- ORDER BY gmt create desc

-> limit 100, 20) t, user

- WHERE t.user id = user. id;

| id | nick name |
| 990101 | 990101 |
| 990102 | 990102 |
| 990103 | 990103 |
| 990104 | 990104 |
| 990105 | 990105 |
| 990106 | 990106 |
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| 990107 | 990107 |
| 990108 | 990108 |
| 1990109 | 990109 |
| 990110 | 990110 |
| 990111 | 990111 |
| 990112 | 990112 |
| 990113 | 990113 |
| 990114 | 990114 |
| 990115 | 990115 |
| 990116 | 990116 |
| 990117 | 990117 |
| 990118 | 990118 |
| 990119 | 990119 |
| 990120 | 990120 |

20 rows in set (0.96 sec)

HHE RS profile F R, WIKIPATIIPIAS SQL TEAJIKHAAT profile {F R CLILR TR T :

sky@localhost : example 10:47:07> show profiles\G
sekokskokskskokskokskokskokskokokskokskokskokskekoksk [, row  skekskskokskskskekoskskokskokskokskokokskokskokskokokok
Query ID: 1
Duration: 1.02367600
Query: SELECT id, nick name
FROM user, user_group
WHERE user group. group id = 1
and user group. user id = user. id
ORDER BY user group. gmt create desc
limit 100, 20
sekokskokskskokskokskokskokskokokskokskokskokokekoksk 2, row  kekskskokskskskekoskskokskokskokskokokskokskokskokokok
Query ID: 2
Duration: 0.96327800
Query: SELECT user. id, user. nick name
FROM (
SELECT user_id
FROM user group
WHERE user group. group_id = 1
ORDER BY gmt create desc
limit 100, 20) t,user
WHERE t.user id = user. id

2 rows in set (0.00 sec)

sky@localhost : example 10:47:34> SHOW profile CPU, BLOCK I0 io FOR query 1;
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| Status | Duration | CPU user | CPU system | Block ops in | Block ops out

| (initialization) | 0.000068 | 0 |0 \ 0 | 0 |
| Opening tables | 0.000015 | 0 |0 \ 0 | 0 |
| System lock | 0.000006 | 0 |0 \ 0 | 0 |
| Table lock | 0.000009 | 0 |0 \ 0 | 0 |
| init | 0.000026 | 0 |0 \ 0 | 0 |
| optimizing | 0.000014 | 0 |0 \ 0 | 0 |
| statistics | 0.000068 | 0 |0 \ 0 | 0 |
| preparing | 0.000019 | 0 |0 \ 0 | 0 |
| executing | 0.000004 | 0 |0 \ 0 | 0 |
| Sorting result | 1.03614 | 0.5600349 | 0.428027 | 0 | 15632 |
| Sending data | 0.071047 | 0 | 0.004 \ 88 | 0 |
| end | 0.000012 | 0 |0 \ 0 | 0 |
| query end | 0.000006 | 0 |0 \ 0 | 0 |
| freeing items | 0.000012 | 0 |0 \ 0 | 0 |
| closing tables | 0.000007 | 0 |0 \ 0 | 0 |
| logging slow query | 0.000003 | 0 |0 \ 0 | 0 |

16 rows in set (0.00 sec)

sky@localhost : example 10:47:40> SHOW profile CPU, BLOCK I0 io FOR query 2;

| Status | Duration | CPU user | CPU system | Block ops in | Block ops out

| (initialization) | 0.000087 | 0 |0 \ 0 | 0 |
| Opening tables | 0.000018 | 0 0] \ 0| 0|
| System lock | 0.000007 | 0 0] \ 0| 0|
| Table lock | 0.000059 | 0 |0 \ 0 | 0 |
| optimizing | 0.00001 | 0 0] \ 0| 0|
| statistics | 0.000068 | 0 |0 \ 0 | 0 |
| preparing | 0.000017 | 0 0] \ 0| 0|
| executing | 0.000004 | 0 0] \ 0| 0|
| Sorting result | 0.928184 | 0.572035 | 0.352022 | 0 | 32 |
| Sending data | 0.000112 | 0 0] \ 0| 0|
| init | 0.000025 | 0 |0 \ 0 | 0 |
| optimizing | 0.000012 | 0 ) \ 0| 0|
| statistics | 0.000025 | 0 |0 \ 0 | 0 |
| preparing | 0.000013 | 0 ) \ 0| 0|
| executing | 0.000004 | 0 ) \ 0| 0|
| Sending data | 0.000241 | 0 ) \ 0| 0|
| end | 0.000005 | O |0 \ 0 | 0 |
| query end | 0.000006 | 0 ) \ 0| 0|
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logging slow query | 0.000004

| freeing items | 0.000015 | 0 ) \ 0| 0|
| closing tables | 0.000004 | 0 ) \ 0| 0|
| removing tmp table | 0.000019 | 0 ) \ 0| 0|
| closing tables | 0.000005 | 0 ) \ 0| 0|
| 0 0 | 0 | 0 |

BAVEBFB W SQL PATH 1) 10 JHFE, MEX AT “Sorting result” , FAH]
Jos— " W TAAT VRN B, AN B T R i R LA, HEE S
I E— N2 20000, —AN2 20, [EFAGXEN profile G EMIG, H—FhE T £ M)
“Sorting result” [ 10 {H 25 P vor ZH I 500 5.

SRIG KA CPU JHAE, FraEEFET, WHFER AN ZE “Sorting result” X—Ii, %
—ANMHAEZ IS R Lo 10 A ZE SRR

Lhis

S 9 4 D B 52 A MR SQL AT R, L3 SRR AT £
profile HRMMIE, LV T 45 Ao 7 248 T4 Fhuh iy 2. IRFIAL 5 # 1 525
Wi, UL FEVCEN T A AT TR A e T SQL HAObERE

6.4 Schem it RGEROTERER M

HTTRTA T, AT E 204 16— AN 2 B T 2R e B A 5T B T AR G i Al SE LR AR v 5 5
PaPEAC T SQL W AUxt RGEVERERIE M . AR T AT AT — N RGN AR B v SE R AT
RERCM,  BEOEAR — Ul A e 1% (1) Schema BEVHW RGEVERERI LI .

FEARZNE R, B Schema Bit/&—PFARR Tl AU, MUK AL R GEBE vt I A O S AT
GBI AR A L aT BT o R8T AEhE LA e 53 i, FRARYE Bt 4 v =X
ROREAT g, Ao — v e S, A e F T .

Ky i Schema BEVFE KA U1 BT FT U AIZ AT A2 ATLER B SRR, Bl Schema it
Prits E A G I A e . A RIS AT AR % Schema Bevh— ELAEIX AM), ALY
FIEAEEZ )5, AR REH RARH KR

HI AR R T “MySQL Ha e N R ge it ” i “ R “IX— b MBI PRI
M BEPRAK 0 A A A AT o] n 4] e V15008 % Schema, it LAIX BT IR SR A2 G o] K 15 -1 A0 57 1) 003
JE Schema &4, AL —ANSEBR IR GIK 7R Schema 45K BIAN—FELE R RETT IR R ) 22 57 o

i oRMER: AR RS, TEAMT, A, AR OX = A D fiE

2. 1. W ZAF O Bl 12K s
2 TEAFIBOY HUE RAERUH P S AR RINE
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3y WEAABOTRAR R
T
JEIRTT 5 RIS ERRAF T 34, R S 406 &R DL e e - i) f5 B

T
user HJEK:
| Field | Type | Null | Key | Default | Extra |
| id | int(11) | NO | 10 | |
| nick name | varchar(32) | NO | | NULL | |
| password | char (64) | YES | | NULL | |
| email | varchar(32) | NO | | NULL | |
| status | varchar(16) | NO | | NULL | |
| sexuality | char(l) | NO | | NULL | |
| msn | varchar(32) | YES | | NULL | |
| sign | varchar (64) | YES | | NULL | |
| birthday | date | YES | | NULL | |
| hobby | varchar (64) | YES | | NULL | |
| location | varchar (64) | YES | | NULL | |
| description | varchar(1024) | YES | | NULL | |
groups 43
| Field | Type | Null | Key | Default | Extra |
| id | int(11) | NO | | NULL \ \
| gmt create | datetime | NO \ | NULL \
| gmt modified | datetime | NO \ | NULL \
| name | varchar(32) | NO | | NULL \
| status | varchar(16) | NO | | NULL \
| description | varchar(1024) | YES | | NULL \
user_group KHRK:

Field | Type | Null | Key | Default | Extra |
| user id | int(11) | NO | MUL | NULL |
| group id | int(11) | NO | MUL | NULL |
| user type | int(11) | NO | | NULL |
| gmt create | datetime | NO | | NULL |
| gmt modified | datetime | NO | | NULL |
| status | varchar(16) | NO | | NULL |
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group message W43

| Field | Type | Null | Key | Default | Extra |
| id | int(11) | NO | | NULL | |
| gmt create | datetime | NO | | NULL | |
| gmt modified | datetime | NO | | NULL | |
| group id | int(11) | NO | | NULL | |
| user id | int(11) | NO | | NULL | |
| subject | varchar(128) | NO | | NULL | |
| content | text | YES | | NULL | |
(K AEPIE St

user HJEK:

| Field | Type | Null | Key | Default | Extra |
| id | int(11) | NO | 10 | |
| nick name | varchar(32) | NO | | NULL | |
| password | char (64) | YES | | NULL | |
| email | varchar(32) | NO | | NULL | |
| status | varchar(16) | NO | | NULL | |

user profile FH /@R (x5 user —— X))

| Field | Type | Null | Key | Default | Extra |
| sexuality | char(l) | NO | | NULL | |
| msn | varchar(32) | YES | | NULL | |
| sign | varchar(64) | YES | | NULL | |
| birthday | date | YES | | NULL | |
| hobby | varchar(64) | YES | | NULL | |
| location | varchar (64) | YES | | NULL | |
| description | varchar(1024) | YES | | NULL | |

groups Al user group XPANFRF T E—5848—FF

group message IS4y T
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| Field | Type | Null | Key | Default | Extra |

| id | int(11) N0 | | NULL | |
| gmt create | datetime | NO | | NULL | |
| gmt modified | datetime | NO | | NULL | |
| group id | int(11) | NO | | NULL | |
| user id | int(11) | NO | | NULL | |
| author | varchar(32) | NO | | NULL | |
| subject | varchar(128) | NO | | NULL | |

group_message content M FHHEK (it group message — X W) :

| Field | Type | Null | Key | Default | Extra |
| group msg id | int(11) | NO | | NULL \

| content | text | NO \ | NULL \

BT H LI — F AR T T4 Schema [ 5o K50 3 BEARILLE TN 55, —ANX B &7
group_message KA T author FEORAFHORMAEE FIEFK, 5 user KM nick name XN, 5jhh—
AR AR T 84 user KA group_message KAFTPR T A, KR A ZE——X V.

TRZFELZWITFR - EEL R, JEERNEBEL T 24, AR5/ group_message PILRAT
T AEFWERR . AT T, — MBI RS, Vi 2 K24 ? AR AR ARG R 2l
TARESER G o T bR R A 3 DI e 1 (S B2 oK H group_message KM, [N AR
JE IR — MR FH P e (WERRD SRE7R . $ R — MR Y7 2R W THIK) Schema, ATt 7 2
PATHAL T FIX AL SQL 15 AR A3 20 50k -

SELECT t. id, t.subject,user.id, u.nick name

FROM (

SELECT id, user id, subject

FROM group message

WHERE group id =

ORDER BY gmt_modified DESC LIMIT 20
) t, user u
WHERE t.user id = u.id

EE 58 A T ST ST SQL s AR, E
SELECT t.id, t.subject, t.user id, t.author

FROM group message

WHERE group id = ¢

ORDER BY gmt modified DESC LIMIT 20

P SQL AHLEHR, KFAREARWI R A LSS T, 35— M e EE N R B 11T Join,
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5% A SQU AL REZZ IR R, JEHRINAREE — B IE—m, TERERARFHEE, W& Pk
TRTAEUEANZ 2/ T

AU Gt BT AN S 1 group message RIS —ANKFB “content” , X FBIAF
TR B ARG AP 0], HAEX A R T PATRANE N SQL 2 — T e AT EZ T
B FTAT TR B, AR BT A SQL XA EIAN U 1) group message RIS, FT LA —4% SQL 7R3
P RO v 2 7 RO I A AT AT Sl

FEZRGE L Bt (0 B At PO 1, (ER K 2 Bt s P 2 (B i U2 P 1 LA 2
AJ@tk, WP id, BeRK, R, CIRE, HEREAE, BTLURE AL SRR E A B R A, e
EKHE SQL i AR AT Iy > B 1R 2, AT f i PERE

TREA NSRS, AEFRA TR — AR B AR A, AT 07 1) 4 0%t 2 145 BRI ik
PEREAN ML AR 7 T2 SR, 0 TIRSSHE 207 ) user (1 sign, msn 5% J50R T 2R T LLSE L
(K] SQL K, DUAEHRTT ZEM 4% SQL RS, PEREMISE S A PTFRAR, (EUZ TN RAR S X I oRHG
Ay R BUO pENE AR w10 AR B TR REA R G B AT R EE Bt F AN iy, B DUR AL
et R PEREA 2R S b B BE e/ TR F0A SQL BT 14 SR IR s, T BASE A AN AR O

6.5 FEMIREXT ARG RERI RN

FEATE 2 il (R BTAT B8 00 # AN AR A RGP R A BT R GEVERER M, X RA TR MRS
BT IRBER T30 S o ARG, I KR 176 A 55 4 L LAR A R — 28X PE DL A 1

AT — AR GEMIE A I B A2 PR REA B AR H AR, X B ARRE A7 AR AR
TIEM . ECR e N R Geh By, A A 5 AR RORIFE R G P A (ke T AFERED R e
BAECLY TR 7 o PTAAER ZHOAEE T, Bl IR S5 a8 LML (BE EHUERE MPEREAEROCREE vk
E T AN RS PERE

WEAR AT A e L DRI B 2, e R B M A o Ay B, B e A 5545 L ALK 2% 820
EAE B R R, AR X AR TERE AR 2% B T R LBl 2 2 b, DAAE e AR AKX L8 LE 1l L 153
() ERUHLREAE D B ML (R B BRI R 5 R RS, AT AR A AN s B 1200 ] LR HEAf )
AT R,

MR, REWAD A . B ARBAT WIS IR LUAE ] P S0 8 A ] 21 a2 e 3 e — A LK A5 78
IIREE, AEEARE Y SN, A B AT — ] LUK SR ) s mT L2 (1

G, Bl ENUSAA R T, B A L TO B HARA D, B DU 2 EHLA 1O RS H e 2
i SR I — AR, X mANVE R A SRR Bl A N AR G T . AN, X HLA TO PR R
ARSI BERIREAE 10, it EHLRIAEAR 10 PERE, 2 AL T0 REEM A 10 PERE. 1M 10 PERE
AG XA AR, — SR RS AR AL TO U7 ) RE, @ AT UL TOPS K, AT —Most 2 5F
PRI 10 S, WAtEJATH UL 10 Rk i E BN e 10 PERERRAF 1 2 AL A N AE T ikoE s 24
SR LG A5 10 HHREIAR R
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Fok,  m T Bl e SRV N R I g5 s A LE, BEUEEAIRT SRR 2, G TN BT St
TSR AR b, BT LA PR L AL CPU AL BERE ) B ANRE B AL

e, BT RO R ST B Al 5 A N R 1A A8 L v A 3 £ Bt R L LA A SR 55 s
%, BT LA P R W 2% e R PR RE AR AT RE 2 Ok AR G I

F T b = SR S M A P AL RE A0 dee 32 S IN 3R, LA A o TR BE RS ) L /MR
%, LA S ATTIE 0 A ARSI FR N AN RT SRR 0 BT, PERE X E 45 X = SRER T (B A ik 2 gt
W

1. #H OLTP N H &%

X TSR P R G A PR S LI OLTP R4, HAF AR R, BAdE R Z, HE
UV ) s b/l HLUG i) 5 LA B i, v RS o S R (0 LU A K X T IXE RSN
B e s lr Fog ot g, LU, S NI R B SR A d s 1 o R A AN 7 ) AR
i RAA N

BT LT (X LRy ORI, BATTRT UGS OLTP (45— KB 5 17 o

BARARG L AR RO, HJE RGUE R B A2 8 B = P b (R AR, IR ABAT T a] LU L 5
RNAF BRI AT RED RS R cache BN AFH;

HARTO V7 ARH S, (R BRKR YT IR K8 8> HAR B A A DO A ik 1 2K 2 TOPS 3
PUEARGS, AFnk B R IRE N 5

HkEAR R, CPU RRFb T AL B SR AR AR 2, BTLL CPU AL PLAE ) if 2 LU ik 2) 5

AR 5 S (KRS L (R AN BR, BRI AS AR RIS, P A NS 5 7 i A T
(R 199 285 v 46 06 U E T B BESRANRE R 55

2. HIH OLAP N FH &%
T E05 50 B (1) OLAP R £ Bf s st 2 Al AR K, JERVIMAZ, (BT in B i AR 1
s tbie 2, i B U AR RO RS, WA K B IS R A

JET OLAP R & FhRE sUNUAH R 204, X OLAP ZR GEREA LA I R B s ms G F

AR K, PTG R G0 By R T B K — 2

BRI s RO, T LU R s Lh R T, B4 10 RGN M REBLR & TR B S v RE K R AD
10 ik fe, it DA ik R b i o] B K At s

BAR 10 PEREZE R LR A, AR IFRIE R D, Frlh CPU AL RE JJ B A PERE AT,  Fr LA CPU Ak
PRRE WA AT RN EEK

BOREE G SR I V7 I AR, AR BAT I T I B R s R (Rl 45 % i, 3 240 [B1 25 %5 7 i 1)
AR N, T LRI P AL L 1D X 244 4 25 BER AN K i s

Ak, BT OLAP R4 i T HAR e Fd K, nTDUREF T4, FTCA—% 1) OLAP REH0 & £
G BRI — R, ARRE D WS WL M EE 2 B — ek Ul A2 AR ORI, Bt AE S
FHLZ AT ) 4% 152 % R AR e o

&

3v BR T LALLM IR T2 Ah, e SRLE B RN ] R SE, AT B AR R, HAZE TS
35 SR S IS, ity HORHE ) B oK o W] RE BRI 5 23R A BT HE LTGRO SRR i
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L, FTRERHS A A LA LRI R SR B], At LE T 2R ¥ DNS 45 2 XA SR A
IR 55 o

BRI, BrRAT DUBE BRI N AEK cache ERHR T I8, X REMS IR
UEARH R dr A, WA 10 PR, B ARG AN 2R e ML RE R 5

FHRRAFF IS, Loy ZERGR 1 CPU ALFERE ) A4 AL BE;

HARN S Bl A B AR R, ER RS B, SRR B AR AR, (HE ek
T TR EL LW T .

FEARZ NG, PERERIRAS E R ZE R PERE RO IF 3R o ESEBr b, EAEE BE L REAESE LY BO &
GEVERE™ A MRATE R . M IRATIN CPU AEBERE N W2, 10 REHIAEBERE ) R W om I, W SR IRATT
K9 E FH ZRA AL 55 SEBANE AL, — AN ASRAR] 5 (0 SEBLARS SRR 2 AN TR IBIAE H 20K, I 145 (1 A
PEBBAT L, BRI A B R 5 S AEIT ). JCHOR A 20 55 R Bk AR A BN, i
JE Schema Wil A G B, — MESAERGH XM Z NP, AP BRAE TR R IRM
Query iffi. EFH HWLMBEL I DRG, ZRGRWIKIEMA] RN BT ZRS
WANEATAE— 5 Del12950 [f) PC Server L, AHH —EIBAARGWINARE, HHMARS 4 LR
KERGIFEN (RGIFRARKARD o Ja KA F i 2 LRI AR Stk I T R ek g, EAR
P H R, HERJSAEEHZIERT, FH T 6 Sun () S880 MEHL, EAL CPU ALRERE ) 2 /b
JEORHLAR T 3 A5 LA L, A7 A RGeS AR P A i A 0 Jsi 43 ] EMC #8774 CX300. P E IR B
RIAGEEMRNEREBAAATIIET s S 2 T AR (K74l

FIrEL, (RN AR G PRy, BTN % 2 P — AN B IR R F fr s R S E A 2 fe s
(Ko JEAGEUREPFBEIOBLY, RGVERER €S llr. T H, BEFRGEALS B2 Y IR, W
RPAT R (0 Ay B T AT R e R L PR RE DL, B4 AT — RN 2 18 B E a9
PRI, AR H 2R LM T4 T,

6.6 /&5

HARA T JE LI MySQL Server PEREMIAH G Z K I 041, (HSEFR AR 2 AN Tk 2 5088
PERN R GEE o B0 PR PR A A SR T H0 e N R g B A2 BGRAE, s R AL .
K N FH AR G I A B L R DI e AL 2 1) 30 2 s M 75 SRR R G 28 Bl 25 SE BRI AL, AR 2 s
[ Schema W IFIAAL, ARG A& Query WERJIIILAL, H5e o A E0H A BRAR A B 5 1) —2e0iqb . it 2
TEL, TR REMMEREAL T, anF 4 2 Lkl oy B LA E i iy ke pe e ss, vl
DAFS M 4N ) -

T RN 4EA Sk 55 SR AL s 55%

Query EAJIPLAL: 30%

B B S A 15%

IRZ Wk, KEFE BVEEE PR 2R GeHb P REI A PR B 22 77 T, ol A B ik 5080 e 1R AR AL KA
e, AHANES DBA SR EZ AT T A, A Query BRI Z ARGE, 5 208 AR MERR LA R 48 1)1
Rell . JRERAE T IR A S IE R B A PR S5 AT

FrCL, B EN B2 pitl, sEbr B —ANTREZ TS, 207 AR A BE s AR A
g . ottt nT LA I R T = A ke 1] B 0 MRS £0a e N Rk s i A: mDl AR SR & 3L,
RGN A, B SEIURG L, AR B AL .
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% 7 & MySQL HuE RS E vl

I

i

AT ORISR ) — Bk, AR EE A AEBOE L. BUENLTIR D, B AR 21— EK
PaPE ARG I A AL BERE AR RE, T LABUE ML A SEBLB RS T %5 P B A DD BR 2 — o A FDRE
XF MySQL HH B R A A e R SV (K474 5 1 8 My ISAM A1 Tnnodb % H R8I 52 WL T 4 PEAN 1 43 AT o

7. 1 WSQL HIENHIE

Bl PR AV AL 7 B A B o 1 ORAIE B K — S5 i 4% A S B A E O R U7 1) Uy 1) A2
AP FT BT I R o 0 TAR AT Bl e PR R v o 2O MM I BUE L], BTEL MySQL ARt ANRE
5k . MySQL Ecfis )22 o 150 F B AR I 1, AP AE 2 PP ECRAA A 5 1 5, BERA7 0 5 S P B0 10 I P 32 5
RAAK—FE, D TS B E NI 7K, Rk 5 R BUE HLRIAGE % B T I 0) (KR
Wyt B AR A7 5 TR UE AL AT B DO .

BRI, MySQL A7l 51 BEM ] 7 =Fh2RR () IIBUENLE]: ATRBUE, WRBUE ME LB
o FIIFATISEHT— T MySQL 1X =R & IR R 25 F 1A %5 BT LE

® THHE (row-level)

AT 0 e B K TRV AU 2 B 0 G R RORE FEAR /DS, 02 T 88 S 5 B A e S B P 8 ke
FE /NI BT BORLEEAR /N, P AR AR B TR IR 2R B am s, BRI 45 T N R P ) T BRI
TR ACTREE 7 i — LT B m T R N H RS R AR PERE

BARRENSAE IR AL BERE S LT BORIIIL S, (HRAT A€ It ok T AN DB . B BRI
RIBURLEEAR /N, BT LARER SRR IO A S S s 2, RIS FE ARt R T B4k, 47
PAOE B R oy R A AL

@ FLJiE (table-level)
FAT R E A, R PV E A& MySQL A7t 5 | 25w e K0k 5 (P B e WL 12280 ML B KT
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R e DL A ARH ] 0, AR R G S R/ o BT DAIRECBUNURE TROBH P REAR R oy TR 0 —
R IEARBUE, BT LURT DR PR 38E G PR AR ZE A ) AL

28R, BIE FIURE LK By SRt KPR DA T S0 ALt BB B4 T R o e, BUREDF R BER
EAEIE(IP

® i (page-level)

UGB A& MySQL H EASOBIURE 1) — R B e 200, LA 250 P B A A P A IR AS O W Tt
S [RRF RS B8 BIORE BE A TAT e 5 R 2 1], By LIREUCE e B 5 SE 00 I T4, LA ST Re Ik
HRACBLRE W R T B =& 2 0. 5346, TBie fTgesie —rE, & RAp08 .

FERCHE P SEBL BRI BUE I R T, B B0 BEUUBURERE (o) B0 A ) s 1) Bl P o 280 A
(KA A RO BRI 1), SEBLRE BRI 2% . AT, B B0E BEUUBURLEE (R0, N R R P 1)
Y IR T SRIE BB AT RENVE M 2B BRI, RGEEEMTT REBREZ 32T

7EMySQL #di b, il FH R 20802 11 2 202 My ISAM,  Memory, CSV &5—S3EH P47l 514, 1t
AT E LT Innodb /2551 #EFINDB Cluster fA4E5 158, T4 E 3295 2 BerkeleyDB f74if 5 | 25 (1431
TE T

MySQL 1 Gt skt (Y85 s L) = B2 o T L 1 g s Bl 1Y) o 7Edeb], MySQL A Bk — M se AT
T ARG R Be HLE], T HLAE 0 MySQL Bl Er, MySQL (P47 514 (My ISAM F11 Momery) [
W SR AE AT LA [ — I 200 SRV AN R Hov ) CEFRE) ” XFERIBR 2 o {HAE, B
5 MySQL [T 523, RENIAKISGE, 76 MySQL3. 23 MRATT R I %, MySQL IF & N AAREAE IE 2 F/if
P A ABATT AR I — N R AR IEAE ARG IHE, o) — ANERFE n AAHZ R AT insert #24EM, N
AN 8 INSERT 25 SO fe i o X gt A2 MMy SQL M 3. 23 FRATFLAT I AT T T i 1¥) Concurrent

Insert,

I Concurrent Insert ZJ&, MySQL [FF RN RAGAME R Z 0T RS+ FI8 e LI Th g, HA21Y
I T A Concurrent Insert MSCHRE, FFRASBIMEALN . W R2AEAALIG, Fi% BerkeleyDB
EAES 1M TN, Z AT e MLEIE ] T 5 KBk . B4 BerkeleyDB A7 it 5 | 28 - A7 My ISAM I Memory
AR B[R] — I ) VR B — SRR U 0] B — AR BRI, T 3K A B R U i PR PR RORSE P55 4 /N 31 T
AN page, IX M YGEAS MySQL RN B AFAS T — IR AE LU e ML IR SE 30

TR IS IR SN, SEBUENIIAREN L R, ik MySQL IR RS O AN AT RESEHL—Fh
SEARINT I AR AP 5 R R A B SERIL o S SRR oy e LT PR ik 5 S BT 5 BUA 7 A 5 | B
PRYEREM N B, H e 2P AT e il 5 | B fe 8 IO, X2 MySQL A ml AR AR B 21, PIAVIX
SEAATF T MySQL (K1 A & S8k o Fr AT RTINS ANIBGT T Se W1 0 Bl 908, AER0E SEBUATL ] v 1
HES,  AVAAAA# 51 A Cee MySQL Al 43 H AR A BB E AL 1T F AT Y 12 B R BUE B .

7. 2 ZFENGISH
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FEREAR T T MySQUBTENLHIZ 5, XA TR TR0 20 MySQL A S e it iR BUE HLHRIA F Al i 5 |

S5 H S SEILATBE WL, JFIE I My ISAM £76% 5 %8R0 Innodb 765 | 8 SEHIEUR .

RPBE

MySQL IR BIE LB A PIRIRAL, — PO ieBie, 7 MRSH0E. fEMySQL o, 20l Py
BAIRAES X FFBE . PIAAFBCS AT EAEBUE M S BUEE B, SRR At TR B 5 BE

R, Wr.

e Current read-lock queue (lock—>read)

* Pending read-lock queue (lock->read wait)

* Current write—lock queue (lock—>write)

* Pending write—-lock queue (lock->write wait)

TR BT BT R AR OCAE BB RERSAE Current read—lock queue HkF, BAFIH (5 B i%
PRSI BB R I T AR P A7 T 1 IEAE SRR 8 YR A5 B A7 TAE Pending read-lock queue HL[, Y3

HRPASAETBCS AR SR DA 2 A ) SRR S

RN T FRATTIX LA ok i MySQL FEBL H SR BiE CGRBIUE ) AT BB M Big IX AL,
{ERAEMYSQL A ESEIL R A 205 11 FBUE R, mARZ T MMESE (thr_lock type) 3, H{HAH

U

B e A Wi B

TGNORE R AR SR I I A AT, AR e a5 R A A
A S E AT B AT

UNLOCK FEJBUB e 1 SR (M AC B i 2R A

READ S B E

WRITE W B

READ WITH SHARED_LOCKS

4 Innodb FAF B, mn F 774
1: SELECT ... LOCK IN SHARE MODE

READ_HIGH_PRIORITY

S U

READ NO_INSERT

A FUF Concurent Insert R E

WRITE ALLOW_WRITE

XA RS R ot 2 A 6l 51 5 B 47 A BEBUE 1 I
fi, mysald SEVFHABAIZRE FRAREOE BE B 80E, 0
BRAEBE IR, A7 6l 514 A OB S RE S A KA 2

WRITE ALLOW_READ

X AN E kAR AR 4 DDL (ALTER TABLE ...) ¥
fi, MySQL nJ DL fe i oAt R RE SR B s o, IR oA My SQL /2
T o) AL AN AR S T RENAME 17 SER i ThRg, Frfris
AR R AR ] AP IR 55

WRITE CONCURRENT INSERT

FZEAT Concurent Insert WA ITAY H 8 e TR, %
BE AT %, T READ NO INSERT 2 M) H At AT ]
A S 17 SR AR AN ol BHL2E

WRITE_DELAYED

EAEH] INSERT DELAYED B fi s S Y

WRITE_LOW_PRIORITY

Woon oA OO AR 2o Bt e 7 oL, o o E
LOW PRIORITY UPDAT = 1 [fj/=4E

WRITE ONLY

EAR A R A BIE S rh T2 S R e A S 2
4T CLOSE TABLE #4F, fEiXANfE b B B0 A
J& WRITE_ONLY

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.




B E

— AT R G 1 SR AT S SRS DR YR R IR, 7T B A PN S

Iy T RN E I B 4 B AT S BE

2. USRS (Pending write—lock queue) A /G S Bl ae 251

W T B REZ G, xiERa B, R A OGS B AN Current read-lock
queue 1, TR LA A PATAT DML, #SPIEEE A SE RS Pending read-lock queue
HH AR TR IR T

B
Y% P K B AU E 5, MySQL BB AE Current write—lock queue 275 OV BEMH R %
WIS BAFAE .

R Current write—lock queue ¥4, W47 Pending write—lock queue, I 7E Pending
write-lock queue HHRE| T, HOWFHFEIENFER NG B S LBEERAMCTE. ke, WR
Pending write—lock queue A%¥, W/FHIM| Current read-lock queue, WIRABEAFAE, WI[EFEFTE
HEN Pending write-lock queue %5fF. 48K, A AEE S LA R IX PRI 2R L :

Lo TERBUE RIZREY D WRITE_DELAYED;

2. iERBUE MM G WRITE CONCURRENT INSERT k% /&2 TL WRITE ALLOW WRITE, [ i

Current read lock & READ NO INSERT [rj4ii e 257,

BB IX AR R DU, S8e S BRI HEN Current write—lock queue H

W RRWITTLE 5 — k¥ Mk Current write—lock queue W1 EVRLFEAE T 8l EAH B R U5 1 B BUESEAE, B
208 HORERE NS A S AR AH N R S R T o

T SRS SR AA 0 5 B SR L S ) =22 0 DA R e«
1. [T READ HIGH PRIORITY [IiZ4is& 2 4F, Pending write—lock queue F1¥] WRITE 54 5 G FH
FEPT A HA B
2. READ_HIGH PRIORITY iz (11E K e BHZE T Pending write-lock queue H[F585 ;
3. BRT WRITE G824, Pending write-lock queue H [ HAWAT A 5 8 i # LU S8 e (AL e 4k
%o

HILAE Current write—lock queue 2 J5, PHZERR T UL IEOL T BT HLABE E i K
TERELOEAE 5 | BRI fOVF 1, BT BLAVF—/> WRITE CONCURRENT INSERT ‘5 4 5 i 3K
S8 5E ) WRITE ALLOW WRITE (I, FavFkR T WRITE ONLY Z MR BT B2 58w i sk
EBixE A WRITE _ALLOW_READ f¥jisffie, foVFBR T READ_NO_INSERT Z AN BT A7 B8 g 1 3K
8¢ A WRITE_DELAYED [¥JIHE, FCiFBR T READ _NO_INSERT 2 A1 1) BT SL4 s i 3k
i 3 WRITE_CONCURRENT _INSERT [AIH %, FCUFFR T READ NO_INSERT Z MK T A S8 e i =k

)

S

Bt MySQL 76l 51 B ANKT A e, H T MySQL B SR BUENLR B NI e TR T, IR2AF
il 5 R A5 MySQL Fr B2 (i RBUE LI A T A8 51 % B QY RASGE -

My TSAM A7fifs 5 | B A F T LA SRS MySQL B $i A1 (1 Bt s ML BT I L PR 4 0 B0 A e K — ol A fds
SIEET, B MyTSAM AFAif 5188 B CIFBAT 1 B S M MIAR R BUE LR, EIE0 1 I SC R SRR,
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MySQL 71 J5 A3 B e WL LR ok 732 FFIL Concurrent Insert [RFPEIMEEAT T AH Y. (1 55 I it .

T AR LR S B 20 45 AR A% 51 %5, 4 Tnnodb, NDB Cluster LAt Berkeley DB f7fi 5| E& )2 ik
My SQL K8 (P AL B L B RS 45 A7 A 5 |35 H CoRAGEE,  7F MySQL FRAXHFA WRITE_ALLOW_WRITE A4 (145

H1 T My TSAM A7 fiff 51 2 A i F) Bt AL 58 402 e MySQL SR LI R GeBE S, BT LA 1 3 TRs LA
My TSAM A7 fiff 51 AR A /- G A A 518, SRSEGIBOR RPBUE ) — LA . T, O Tk Bl e
Ay FAR A s 2 RN BRI -

i Session a Session b

Zl

READ

1 sky@localhost : example 11:21:08>
lock table test table lock read;
Query 0K, 0 rows affected (0.00 sec)

BIoRY test table lock JNiEfisE

2 sky@localhost : example 11:21:10> | sky@localhost : example 11:21:13>
select * from test table lock limit | select * from test table lock limit 1;
1; : : |
} } } ‘ a ‘ b ‘
| a ) | | | :
f f f ‘ 1 ‘ 1 ‘
S T : : :
’ ’ ’ 1 row in set (0.01 sec)
1 row in set (0.01 sec) Al 28 2 3 A gl B 2
H OISR A A A B 2

3 sky@localhost : example 11:21:15> | sky@localhost : example 11:21:20>
update test table lock set b = a | update test_table lock set b = a
limit 1; limit 1;

ERROR 1099 (HY000) : Table | H—TililE? HPHZE T
test table lock’ was locked with a
READ lock and can’t be updated

4 sky@localhost : example 11:21:09>
unlock tables;

Query OK, 0 rows affected (0.00 sec)

R R T

5 sky@localhost : example 11:21:20>
update test table lock set b = a
limit 1;
Query OK, 0 rows affected (1 min
15. 52 sec)
Rows matched: 1 Changed: 0 Warnings:
0

1F session a BEIUE BYR 2 J5, session
b AT T B, R
sky@localhost : example 11:48:19> 1 | sky@localhost : example 11:48:20> ins
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ock table test table lock read
local;

Query OK, 0 rows affected (0.00 sec)
SR e I I Local 2E10

ert into test _table lock
values(l,’s”,’ ¢’ );
Query OK, 1 row affected (0.00 sec)

HiAth session [ insert A#FHZE

sky@localhost example 11:48:23>
update test table lock set a = 1
limit 1;
oA session [ 5 B lE i PH2E
WRITE
6 | XM EHRRE:
sky@localhost example 11:27:01>
lock table test table lock write;
Query 0K, 0 rows affected (0.00 sec)
7 sky@localhost example 11:27:10> | sky@localhost example 11:27:16>
select * from test table lock limit | select * from test table lock limit 1;
L; HAh session #f FHZE
la | b |
ool
1 row in set (0.01 sec)
H . session 1] LAk &L
8 sky@localhost example 11:27:02>
unlock tables;
Query OK, 0 rows affected (0.00 sec)
FE IR E DR
9 sky@localhost example 11:27:16>
select * from test table lock limit 1;
la [ b |
ol
1 row in set (36.36 sec)
HoAh session FRHL U5
WRITE ALLOW READ
10 | sky@localhost example 11:42:24> | sky@localhost example 11:42:25>

alter table test table lock add(c
varchar (16)) ;

Query OK, 5242880 rows affected
(7.06 sec)
Records: 5242880 Duplicates: 0

Warnings: 0

14T DDL (ALTER TABLE) , ZRHL W

select * from test table lock limit 1;

a | b \

1 row in set (0.01 sec)

HiAth session R824 FH 7€

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.




RITE ALLOW READ &% (1) B 4 o

ITHE
ITHBIEAE MySQL B S RIBUE 77 20, 12 AR 515 B ST SEBLN, W) 0 RSB
Innodb fF#518, DAL MySQL 7341 sUA7 ik 51 % NDB Cluster S#02 SCIL TATHBIUE -

Innodb B E A6 S SEHLHLHI
F I BATRBUE A A B BAT LB, i H AR SEIIA 447 2250, 10 Innodb & H A= 55 447
it 5 | B A I o )2 AR 5 1, B DA T JRAT Tt 32 2204 — 1 Innodb HOBUEFFE .

KL, Tnnodb IIBUEHLEIA Oracle K 2 A7 AN DAHBLZ Ak Tnnodb 4T ZEUE [ RE 3y Rk
M, ICEBURFEL L, TR BUE HLE I SEBLERE T Oy T AT BUE MR BUE LAY, Tnnodb th [FIFEAE ]
TR GREBUE) IS, Wty 18 =B HEAR BUX P A

BN HETHEG A OFREIEA SRSk, RE RN EBUESUEE B O E R
I, B O AN, A AREINFR . EU, WRE R A OF EBUE MR C 2
MRS A 25, W BESF AR BIUE BRI 2 A O RERRIUUE BRI A CiBuE . 1Al
B o 20— A S S AE T ER IS IR BOE (I, W RIE 2 O 2200 B C 2 gl Ad Bt o5
&, %55 A A EEBUEAT IR Bl — S aE et mR A ORI, R aiER b
R I —AS R . R A ORI RAT (AT B s in— M HAB SIS, WeAEE
FmaAsIn AR A S A I BT LRI R AE 2 A, (R R R N B A P
L, ATRASE Tnnodb FASUE BESERR BRI RAZY 9 DURR: JEgl (S) , HRlBt OO , &8t (1s) M
AT (1O, FRATAT GBI DU R RR S R X VYR A IE RO AR -

Hem At B3t PN CIPaE & ] HE A

(S X0 (IS (IX0
LB (S MR 5 e IS
At O i 5 IS IS
Bt HER LIPS e HR
(1)
B HE A Bt UiEN UIES e e
(IXD

U Tnnodb (B HLEIR Oracle R DAHIEROHL )7, {ELRPI# 0SS RBAA R IR . M Ik Bt
J Oracle Bt Bl Rt is F 3 BIE (5L 790 SR RO block b0 H EREBIESS B, T Innodb
BB O RS o 4 1 S A S B R 5 2 TR — N3 B I I B i B £ 1
TSI, Tnnodb MU FHEHE ST A FA “NEXT-KEY locking” CHIBRED . [ Query $UATiLH
HLI I T RO AE, b BT RME F F IO R S B, B MR A7 2

] SSUBAT AN LA AT A 59 A, A2 M B0E — MM 5, B LS AAEAE B E B S o5
IBOE , M0 A AV AR IR JC T8 AU SRRV L P9 A AT i o A28 5t M IR e P B IE Ik
RRISES o« T Innodb 5 HRIAFRRE 24 T AHZRZIBeR L, i DAAAT TG 6 (1) 18] BRAVR SEEANE

B T I BREEZT Tnnodb ¥ RAPERE R IR 2 A, Sl IR 51 SEBUBUE 5 SOEAAAE AR LA I T

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



=3
¢l
@ ci

and
[

2 Query JLIEMAI RS, Tnnodb 2B AT S0 BUE T SUT RGO I BE, & RIF &
PEBEIK BRI

2 Quuery IR T DFAEE A LIRS R, Bt 2R A 2 2R 5 8 B AR il T
REATHB 73 JEANE T1% Query IS RERMAT A, (HR M SHB0E, O IR BBBUE 12—l
W, AR R RS

® Y Query FEME IR T EA Bl N, U S IR 58— AR E) B AT AN R R (=
SRR ) —RERHEUE

Innodb 7% 45 BE B 0 1B e S e

Innodb SEFLAIAE 1SO / ANST SQLI2 #EFar friE X 1) Read UnCommited, Read Commited, Repeatable
Read Fll Serializable IXPUFN 45 FEE . [FIN, K T RUEBHEAEF S 120, SEILT 2 AR
Vil

ZHAEH AR RGN g, ATEBUE B E SRR, Tnnodb hANRTREBISN . 2 T-FEM
(K7 AR R FRATA X PR AN FlIE 1, 85 0 A BUE 7= 61 h 2l i — A SE BRI 5 K 5K 5% s SE
A f . X HRATEZEAH—F, 7 Innodb o4 RAGIBIFEA 2 J5 & Wl SRALFE o

fE Tnnodb [ 5SEBAMBUEHLEI, AT HNPEBIILE], ARG A8 5 AR A N 7]
W LRI BZIEB I A7AE . 2 Tnnodb RrI B RGE ™4 T AL Z i, Tnnodb 38 1 AH M AR ) Wi ok B 3 7
PEZERI R AN 2 55 TIN5 R IPIR s Tk 53 A MR 55 i 5E . A Tnnodb 2 B K bx
A E 55 (/IR 2 MySQL B 5 TP 3 21 17X AN, 2B EAE Tnnodb ABUSEHIZ J5, 215
P A5 2 BN S SR B I R P B R R P AN S5 R A UMl 2 55 BTl e 1 i >k
AL, EFEBUT A SRR . (HR - RFR RN, A7 RS T & AL
Innodb f7fifi 5 BRI, Tnnodb JEBINEKLI FNZIEBK), I REIE 1 A s I B TR e ki o
BT 534h, FEBI T AR s BIR AE AT B (1 Tnnodb BUE 721 R o

Innodb ML~

mysql> create table test innodb lock (a int(11),b varchar(16)) engine=innodb;
Query OK, 0 rows affected (0.02 sec)

mysql> create index test innodb a ind on test innodb lock(a);
Query OK, 0 rows affected (0.05 sec)
Records: 0 Duplicates: 0 Warnings: 0

mysql> create index test innodb lock b ind on test innodb lock(b):
Query OK, 11 rows affected (0.01 sec)
Records: 11 Duplicates: 0 Warnings: 0

%) Session a Session b
ATHUE AR
1 mysql> set autocommit=0; mysql> set autocommit=0;
Query OK, O rows affected (0.00 | Query OK, 0 rows affected (0.00 sec)
sec)
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mysql> update test innodb lock
set b = b1’ where a = 1;

Query OK, 1 row affected (0.00
sec)

Rows matched: 1 Changed: 1
Warnings: 0

TR, AR

2 mysql> update test_innodb_lock set b
="bl’ where a = 1;

WeBHIE, SEAF

3 mysql> commit;
Query OK, O rows affected (0.05
sec)
4 mysql> update test innodb lock set b

="bl’ where a = 1;

Query OK, 0 rows affected (36.14 sec)

Rows matched: 1 Changed: 0 Warnings:
0

fRERFILZE, BOBrIEW AT

TR GITHE N EBOR

5 mysql> wupdate test _innodb lock
set b =72 where b = 2000;

Query OK, 1 row affected (0.02
sec)

Rows matched: 1 Changed: 1

Warnings: 0

6 mysql> update test innodb lock set b
=3 where b = 3000;
BEPHIE, SEAF

7 mysql> commit;
Query OK, O rows affected (0.10
sec)
8 mysql> update test innodb lock set b

=3 where b = 3000;

Query OK, 1 row affected (1 min 3.41
sec)

Rows matched: 1 Changed: 1 Warnings:
0

FHZEMRRR, 50 B BT

[ B A %) 4 A\ [ R 7
9 mysql> select *
test _innodb lock;

from

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



4000
5000
6000
7000
8000
9000

— O 00~ O Ul A W

9 rows in set (0.00 sec)

mysql> update test innodb lock
set b = a * 100 where a < 4 and
a> 1;

Query OK, 1 row affected (0.02
sec)

Rows matched: 1 Changed: 1

Warnings: 0

10 mysql> insert into test innodb lock
values (2,200’ ) ;

WeBHIE, SEAF

11 mysql> commit;
Query OK, O rows affected (0.02
sec)
12 mysql> insert into test_innodb lock

values (2,200 ) ;
Query OK, 1 row affected (38.68 sec)

PHZEMRER, SERURA

A5 FH 3L [R) R 5 1A [R5l 11 BH ZE 7

13 mysql> update test innodb lock
set b = ’bbbbb’ where a = 1 and
b ="b2;

Query OK, 1 row affected (0.00
sec)

Rows matched: 1 Changed: 1

Warnings: 0

14 mysql> update test innodb lock set b
= "bbbbb’ where a =1 and b = "bl’:
SRS
15 mysql> commit;
Query OK, O rows affected (0.02
sec)
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16 mysql> update test innodb lock set b

= "bbbbb’ where a = 1 and b = "bl’;

Query OK, 1 row affected (42.89 sec)

Rows matched: 1 Changed: 1 Warnings:
0

session 2T HH %, PHIE IR, HHEH

S A

17 mysql> update tl set id = 110
where id = 11;
Query OK, O rows affected (0.00
sec)

Rows matched: 0 Changed: 0

Warnings: 0

18 mysql> update t2 set id = 210 where
id = 21;

Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings:

0
19 mysql> update t2 set id = 2100
where id = 21;
ZifF session b BEISCR YR, #EFHZE
20 mysql> update tl set id = 1100 where
id = 11;

Query OK, 0 rows affected (0.39 sec)

Rows matched: 0 Changed: 0 Warnings:
0

S50 session a BEUPTUR, BEFHZE

PN session HAHSFSEAEATT I PR IRE I G A REREIE IR BRI, 3 T 20t

7. 3 SERRFABHLEIHL WwsQ

My TSAM KA A I

X T My ISAM A7 5 15, BUARAT FH R G 7 S IR ik v b SEIRAT G B D Rt Pt >k 1)
BN AS BN, e A 5 BT RE IS U d b o (E T B0k 2 LR B, T DL e e
(140 F G DA 25 LU AR R B SO R B 22, TR ROR R B B4 BRI IR R Ab B e

FrEL, AEDLAE My TSAM A6 5 1 BEBUE WS I, SRS a2 i ik R i A . il TUE 200!

FEANFTRESUEIN T, B ATRAT 6 50 75 2T BEALAVUE MO IR () A2 R, AR ot Lk m] BE T A EAT R 38 £ T
REMIIF A
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L. s i )

ARRIBE I TR], REA LA, DUESRE ST A 5 1), RS BRGE R RHEATIB AR T o anfif ik
B IS TS ] BRI 2 ME— PR A MR A0 LR FRATTI Query AT IR IR AT REFRIJE

a) RO KRIIE % Query, HE AR Query 73RO LA/ NI Query 43 A idEAT

b)  JRATREMENL RS SR RG], A E R 2R T

c) ik My ISAM 74 5 | 80 R AP B M B, 458 - B AL

d)  FIHEIE LA My TSAM R s SCp

2. ESREIAT IR
Ui B My ISAM (R85, 17 HOZ S HAHPHIE R B, A REAT 28 NS U 70 My ISAMA76ifi 51 3 2 Hgh R
Aere e M HBATH, BIMNETIIATT « KEAELIL T, MyISAM [R1A0t 5 | 3k — AN B 5 A H ErbE,
IR w2 Concurrent Insert (FEARAAHA) HIEFE.
My ISAM f7-4if 513 — A5l /2 75 F1 I Concurrent Insert THREISELEIN: concurrent insert, HJ
DIBEE R 0, 180# 2. =AMEMHAABIL T
a) concurrent insert=2, JGi& MylSAM £7fif 5 | 8 1 28 B0t SO 1 A 8] 358 40 J2 75 A7 AE R A I B Bk
M TSNS, ARV ERE SO R ET Concurrent Insert;
b) concurrent_insert=1, X4 MyISAM f7fif 5| 83 s SO A TR ANAFAE 23 N 23 [R] R I, AT BAASC
1B #B3#4T Concurrent Insert;
c) concurrent insert=0, JGi& MylSAM £7fif 5 | 8 1 28 B0t SO 16 A 8] 358 40 J2 75 A7 AE R A B Bk
M R WNaS ], A RYF Concurrent Insert.
3. BEAHEE N
FEARTE S FIBIE AT — 1T R BAT T MR T MySQL IR B e 0 Tt M S 2 A AR E g e 1, B
IWEOL RS HER T e Frik, WA DR YE & B RGBT 1) 2 7 v 30 5 5Lk
Po WMRFMIRGE AL, 11 HEAREARUEE W PERE IS, BATW] DO % B R 5 S 50k I
low priority updates=1, 5 MG HKE N LB IPE SR RAG, BI AT ik U MySQL JS & 2 b 31 3533
Ko 8K, WA RS T LA RO E L 5 AN ERE S, WIW] LA E low _priority updates
ZHT .

EIRFRATTE 0] LA RIXANMEEPE, FF concurrent insert ZEBCE 7 1, FE A a0 S A bl I B 161 vl
PEAR /NP IS i, Tt SROGE AT I P ) 7R 2l 2D 3R] FEAS R A T 115, #F concurrent_insert XN E
2 AT RAZE . AR, s SO R ) B A AR R), R TR Bl AR R PRI A, 34 2 i R A A (10 BN 7 2
FECE 2 1%, BT A R I BR AR AR /NEE, B2 BUR concurrent insert WE A 1 oA TE,

Innodb T84

Innodb f76f 5 |48l TS TAT G080 E,  EARTEBUE AL S0 7 1 B 5 K (1) M Be 40RE vT g L 3R 28t
S A, (H AR SR IR R AL BERE ) 7 T B A T My ISAM (IR BBUE . MRS R B AN
I, Innodb (1 REARPEREFN My ISAMAH Uit 25 A7 ELAS I R L4 T« (HJ2, Innodb MATZLEE [RIFE A S
Wa g9, 4IRAME AR A%, AT AE2sil Innodb [ HAANE BER AU A RE L My ISAM 7, HEZE A g
SHIE,

ZOAEBAH] Tnnodb ATBUE, MBI IKRERL, BATLAMES LA F TAE:

a) RATRELLFTA B R R AL R 5 R 5E G, AT % Tnnodb A 24 Joiid 1k 28 51 S i 8 i 7 2%
N RLRE 5

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



b)  GEEBRIFERS], ik Innodb fEZR G b INAL A INHE S AT REHERG, T RERIAR /NS O, g
T AN 6 BB E T SE HoAth Query AT

c)  REnTRETk AL T R R 2RI R A, R S DRI Ay ] BB Y R () BT R T e T AN B e
(R

d)  REEEHIES RN, BB IR I R I TG R

e) TNV IREL AVFIIEOL R, B BRI S5 B Es, LA MySQL BRI 2k S0 = 45 b B 4
S B R R B A 5

1T Tnnodb (TR RIS E, B DI S 7P B8, I A — LGB R 0 JE 87
ORI, 28 0 AT B 25 1ML 585 AUEE R4
a) KU SRR, ST RIS
b) AEI) AR, AT B T BT VR W TR
¢ RETAR A5 TERIONL S5 5, T DL A P TR B BRI, L R B KD TE B
P R

RGHUEF TS LA

XFPIRM E SO0, MySQL YA PRAL L T IRPIR AR f il ok RN B P4 s 0L, AVEE R
MySQL S 28 2B e (1) 4 AR S AL ot

mysql> show status like ~table% ;

| Variable name | Value |

| Table locks immediate | 100 |
| Table locks waited | 0 |

XA PIIRES R F D 5% MySQL AR RBHE LG, AR R R W T

® Table locks immediate: ;F=AEZRZLEE HIIREL

@® Table locks waited: HIBLFRZUE 4 FH I R A SRR I IREL

P IRSE 2N R G D305 MR sk, B L — O B S I B 1. fn R BT
Table locks waited IRASE LA m, AU RS REBE PR LB, s 2k irh
A A1 2 MBUE RIS T .

XFT Innodb FHAE AT RBUE, RG22l S oh— 41 PEAN PRSI, AR

mysql> show status like ’innodb row lock%’ ;

| Variable name | Value |

Innodb row lock current waits | 0 |

Innodb _row lock time | 490578 |
Innodb_row lock time max | 121411 |

|
|
| Innodb row lock time avg | 37736 |
|
|

Innodb_row lock waits | 13 |
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Innodb AT BT RSB EAMGE R T H0E SR EL, I0dx T80 S, RPN, BLKE
BN, AMNEH — A E B BURS & BR T A8 E RS A e SRR AR . 0 SRS = 1 U B
T:

Innodb row lock current waits: 47 IELFSEAFEE MR
Innodb row lock time: M FRZEEzh 3| INAEH & SN A,

Innodb row lock time avg: HFRZEL;HTAEF-35) 0]

Innodb_row_lock time max: M ZRZEIH )R IAE SR e i 11— IR BT AR TR I ) 5
Innodb row lock waits: ZRGiEzN)5BINALE B LR

MFIX 5 /MIRELE, R TEER 2 Innodb row lock time avg (ZEFFFH I KD
Innodb row lock waits (ZEf5 k%) Ll Innodb row lock time (ZEFFEINK) X =T, JuH 2%
RrOCEUR S, 1 B REEA I AN I, BRATRTF 0T RE P A A S H Wk 2 %R, K5
AR 23 45 R T 4R A&l

I4h, Innodb H THRMEX LA RGUREAL 246, R4 LAt 55 5 =5 i R PIR S AL FRAT 4
Mrfi . nTCAEan R kAR
1. JEEIZ Innodb Monitor FkFTFF Innodb [¥] monitor ZhfE:

mysql> create table innodb monitor(a int) engine=innodb;
Query OK, 0 rows affected (0.07 sec)

2. ARJEIEIEAEH “SHOW INNODB STATUS” #EHi{EE (H T4 NAERNZHATIILRT) ;

AT BE AT A ) A A4 B — MY innodb monitor HIEWE? PE A A% & SL b b2 1
Innodb FATTFEAE IS F A AN FORA T, SRJG Innodb 52 B LA VRGN 19545 LA R A £ T sk A
MySQL [ error log ', VMEIATS fifbest— 20 M .

7. 4 &

ARFELLMySQL Server HFIIBUE R IR, 08T T 2407 MySQL ATk )iz B BE T SRR ZUBUE Al
ATHBUE RIFEASZIULE], IR My TSAM A Tnnodb 3 W4 K SR FRA7Aek 5 | A by 7 Bl A4k 5 | B B A T 2
PAVOE AT HBIUE M T BN PR I T AR . SR, FREE A AR BUE D SNk, gy AR R A
WEEANHENE . feJe T T — NAEMySQL Server HUN{R[3RAF ARS8 1 B & Pl BIUE I BT AR . Ay A
BN A RE R 5 A3 AR SR MySQL Bt HUEIT7 A7 — & A Bl

% 8 = MySQL %EAE Query Hiftit
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(ICE
FEZHT “5EM0 MySQL NI R SEPEREMIAOCINZR " — P EA T C Ml 1 Query AU Eodii it
REMIRE AR K, B DAATOR L1 EERE MySQL 1) Query 1B AJAIORALIEATAH N IKI 43 BT o

8.1 i MSQ 1Y Query Opti nizer

8.1.1 MySQL Query Optimizer 214 ?

76 “MySQL ZERAI R —Frh i) “MySQL @A " — b IRATCE T#EE], 75 MySQL h A —1%
I 1454k SELECT BRI AR BEER, X it B TAS T 225 R4 B () MySQL Optimizer, L2 L)
et 2 THE i RGP EERI SRS S, AR niE KT Query 45 R AL BT R,
A AN A S DG B B A = 7 2
4 MySQL Optimizer #EWNFIM Query Parser (FFFTEE) KM Query )5, <xHR¥E MySQL
Query EAJMAHNIEEN 1% Query HEAT R T IEIING, 23R 2 LA v A A T . e &
th, RN AMER, HEFESE XS TN T Optinizer TAERME—H I, 81 HSALH)
kT, WA TE U AT VR

8.1.2 MySQL Query Optimizer &4 T /EJE 3

LESFT MySQL Optimizer ) TAERIR 2 By, 26T ##—T MySQL 1) Query Tree. MySQL [f] Query Tree
SIS SEIL DBXP (¥ 28 AU 45 RN Tree At 33 10 A2 B — M R 58— Query TEA)IIIE K B
T B AL PRI AP IR, BT TaT LAY SR R S — AN B A BRI AR R R, R PA—AS Tree 3
SRMAEIOMN E e I Query Tree FRATHT LA REMEIE—A Query [15ERTE ZE4 It MR D IR IK A 2,
B I EARE R L, A PETT O BRI . 7E%EAS DBXP [ Query Tree At #Erf, MySQL A T
LEX A1 YACC XA ThREARH s K ITEYE Gilik) 281 T H. MySQL Query Optimizer fFTAH TAE#ZHE
TIXA Query Tree FTdEATIN. SALEE AU RN MySQL Query Tree SEILAR R VEARE B LLAUE Y
@, P[LLZ% Chales A. Bell ff) (Expert MySQL) IXAS, A LB EM TN

MySQL Query Optimizer FFAN 22— 4k CBO (Cost Base Optimizer) , i&7E CBO [fj3EAl 1
T —AMBEFRA Heuristic Optimize (AR HIThRE. HALEDL, MySQL Query Optimizer 7E{L
A Query EFEH AN AW EBALHAT THRIBIINAE,  FFA— 8 et R B N ofE B R A0S
K TR ISR E 38 T S RN . LS ERAN AN BR A A2 AE CBO I SEBL R34 In T 64>
RBO (Rule Base Optimizer) [¥JUJRE, LABALRAEHRELCRE N M350 R Query FIEMI0E 17 XA AT
.

B MySQL 3R 4% Query , Sl SR TE AR SE OISR 0 R E SELECT JREE A4y

Query Optimizer ZJ&, Query Optimizer B4k Query BEAT, MRALALEEfri— o 308 1 Fil
B, HEWSREEME. JE Query T E WA AT RGN EL e, G Jedsi— 28 T8 B 20 &) Wi 4%
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PF, SikRHESES . RIEWEHT Query ") Hint FE (WHRAD , FHEoR Hint [FREEFALEA
% Query IIPATIFRI. WIREAT Hint 3 Hint {5 BIEAN L LSS MEHAT IR, W2 S
LFAEGHE R, Wl Query JATEMMNAITHEHT, AR5 AT H B m AT TR

Query Optimizer J&—MNEHEERAAERZOMINEE, BARTEIX Bk FOE i p i JLa) g, Hi2
F MySQL W#B, Query Optimizer SEPr FJEZid TIREZ HAMEH T, A HEEmParitkl. xr1
MySQL Query Optimizer BEZMIMEE, HA7ueF AT LUEN MySQL Internal SCAYUEATHE A4 T il

8.2 Query EAIALERB IR

Eo A AiAt MySQL Query i, FATFES TE—T Query tHAJILALI LA B A g ). —

fkUE, Query HEAJIDLA RELER AT JEUU) 32 BRI AR JLAN 71T :
L A FEARAL ) Query;

SERTAACKT BRI BB 5

HIRA A B A

M Explain AT

Z A [ profile

TR /N SRR IR B K ) 45 AR

R REAEZR TP e e s

HEH A R 21 Columns;

XA FH $5: 6 2 R DA A5

ST REEE S 2% Join A4

© X NSO W

H
e

R AL AAE S, BT 4 fT DABAER Y Query ALALRI—ANIEARE, 5 HE 2 WAL
FRIBEA S o

NHEFATEEAS Query ALHIHREA LB — LR R b, B AT Query IUALEIIRIZ
A BEAT o

PACTE 5 ZARALIK Query

AT LA T EARA AT EAACHT Query? IXNHIBRAFBEITE R “ IFANRE A ) R A il L7 T ALUaE
FEANT BRI LRI, G

AT ARER Query SRR EILALNE? XTI W R BATT 7 EE MR ARG EWR G IS A4
Query MIfLILAELT RAHEMAA KRR e, R EAAL. — BORUL, @I AARIAE CHIXD) 9
Query X #EAN ARG MIE LRI AR iF AR Query Ko FRATRTLUEIE BL AR 5L 00 S 20 B ok
TS UL R L

R —A Query BE/NHAT 10000 ¥k, FHRFE 20 4 10, 54b—A Query BE/NIHAT 10 Ik,
RFIREEEL 20000 4~ 10,
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WAL 10 WHRET TR T FTUAEH, P4 Query BN ETIFEM 10 S8 H & —FEm, #i2
200000 T0//MiFo BETRAIALE —A Query, M 204N 10 FEAKE] 184> 10, Wk AU T 2 410,
MFRATA T 2 % 10000 = 20000 CTO//NED o T 4R A5 BB EE — A Query JEBIAH IR,
BATVEL A Query 1/ 20000 / 10 = 2000 10, FRALKFESMEIE— Query 154 24 10
LA =AY Query 11448 2000 4™ 10 SRS .

Hk, @l CPU Jr AR LA, R HR L) 58— 4. HEHESE —A Query FRCTTHE —
ANPRBEYE, AT LLEEEA R G R, JUIOR AR, NIRRT CPU T FELLR 2 A
JEHSEH

i, BATMR B RGHEEMER . — MEPATIH IR Query fERPELE—MRIF R
Query ZARMRZ . X MIEIFRM Query JERHATIERL, Praekizgm 12 g% Query IIFKE
R 72, AR RGIE I F AR IR, 2R TR (HiE, WRBAT - ArEdfk
(K] Query JERSE THATVIRI, ARl R I Ja PR P RERUZ SCHEVE K, AR 22 NPT e B BUIH LA IR
LN RG Crash 5, HAPGMBENIXF A5G, RET NIRRT Query 15 AEHHA
ik, RGehiZlE Crash, HERHEBA MM EARSH. HEF R Bl ERIRS ), R
GPBOLR LT, FLBHORASOERKEE B AL Active MILRAEHATIRL Query. I
FRBRANIFEIFAKEN Query SERHRATIRI, BAOBATE AT RN REA R T RN
5, B R AR KE LLATE .

JENTHACS B (1P e A5

HEATER) AT ERAN) Query Z )5, MG RMA? ZRIAC, X% Query AR
ALY O AZA b AT TR R, AT R TA T AT A, A RS P L S
MARERL R AR Query UFGA mf8, HEMMAL T, RIGHITE A MUk L E 2.
KRR AT REBA AL R S FE R AN [ A, LR AT RER R i 2 AN B — A ar At 45
o XBER A, PAEDIESR RE R RERA PR FIRIA GEXHE R 25, WR IR RERA T A7
AR, ARIE T ARIE L S Rl 2y M) 2ih 7, IR ok 105 Al el A5 ™ T

P, ARSI 40 2L Query ), FATHE G EAI XA Query APRSBIIRE 10 42
CPU. FIJe e 0 AE R U T AE TR Z I TR], R AE B s 5 Cnar 4LHEPa5) Jr et 7 K2
YR ?

— Mkt 75 MySQL 5.0 RAURAF, FATAT LUl R4 H 45 PROFILING ThRgfRis 4 4k i —A
Query MIHIUITAE. 48K, WRBEAKH TAEAH MySQL IHSEE 5. 1 RRASTH AG IFRE Cln
Partition, EVENT %) JRERF & LU B S 0F 3555 M L A ) MySQL 5. 1 FIURATARCAS, W] REALE
TREAERIEA DI T, AT REAE MySQLS. 1 RAINIFF A I RRAS T IEASCRE, AN ik N AR XA i) 2 %
Ihieeofr R MySQL 5.1 1E3UAR (5. 1.30) M EA&e4R 4t 7o 1 i SRz I AL AE A FH 1) My SQL 2
4. x JRAS, ASAT Rt K EEE AAT 0T Query IS NAT R, HREBIMERE RN

IR IIULAL H AR

BEATEMN RN T 4 Query MIPEREMSNZ I, WA LHEL /3 HT1% Query PFroe I BIREM Query X
RGBT BRI B br. B — DI Hax, U Reke2 — N80 H ki HAR
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R, AR AR A AR R . JEHOR X T LU SN ] RO B DI RE AU Query HEZAN
It

WFTBOEDLAL HAR? XAl RER R AR SR, XT3 A ol . ZioE —PDEBmIL
HAR, AR TRAARARBUEAd, FY0e RN MG . —BoRUL, BATE L7 252N
TR HORT I ERORES, RNt S S RIS R P 5% Query AHORAOEHE R S 25 RS L
1M HAE 2T % Query FEBEANN ARG FTSeBLITIRE. T 7 B R BEAOIRAS, FRATTAt R &N I8 2o 1%
PrREAZ RIS T, Mis 2 T AR R i de B O 42 T 1% Query AHICHEU FEX R M5
B BATRPAZANIE LI Z Query IV AR BIARE DL F 75 ZEHAE 2 D BH,  ofEE AT ZHAE 2 D 5t
o o, WLiZ Query PrSEBUAITIRERAEREA N RS (I ZEH AL, FATT AT LUK 7304 H i
Query T BL& IR ARG BEMELH], 1 HIA TR AIEZ Query MRS RIKARE S 2R AH 2
Ko

MIATERE TREAF R, FATEATTUAFZ Query W% 2 M — MEREVEHZ ERER, X
FOTEATAL HARVE ], ARt i FHRAR N LA T BRI T o U0 % Query SEBLAIN
ARG, BTt 20k H x5 i ] - BEARE 28, BB AR Ly TR 281k 2D S
P, A% schema Bik, WMEBERGIARSE, WHREAVE T EM. MWIRZ Query BBl —LLiFA
JERIRBERITIRE, SFATAT LALE H A5 S i 17 AR — 48, iR RUE Al S ) Query AOTERE. XA
e, RO 2R A LA, b IhRESEIL, WAANZAE L.

M Explain AF

WAE, ALEECEWA T, ARERFHESTRINGE T AT ERIZMTEN T ? 2%
FZHA—, MExplain JFAAT. A4 ? AR Explain A Re SRR, XA Query 7EEHEH 2
PL—AMTAFEI AT T RIRSZBL .

H2, H— A AGER, Explain JUZHSKRIRI—AY Query 75 R IRAS A FE AT o
X, RS T2 07, AT EARSE AL B ARTE B O3 h A — AW B bRl X,
AL BAsA AR . —MEF5H SQL WAL 51 (B i SQL Performance Tuner) , FEAUALATAT—
A SQL 1HAJZ AT, HNAZAE H Sk h D& e A — A0S AT TR, ARG AN BT R S, TR
Wy Explain KU UE AR 45 FOE 02 B C0E MHAT TR RETARES U IEAT TR T5 ZEA o i
Query [WEIEFEIEEXN GG R, hEafEsal, HEA2PHmML R,

28R, NTC5EN, FEAS—ERHR A ORI T T RIS e, AN W et i i i v
WIS MySQL Optimizer FrIEFEMIHAT IR RIS FRPATROR A SE T F DR I LF, FRATT SR IL 2N
LR MySQL optimizer FrApmIdh AT 1%,

R IE AR, R KEIR T AU ISEA T ), SERRER IR 75 B 3 I AR 25 5
FLARN 37 SR IR SR AR 2y o 8RB I A2 BT B 00 AR E A T A A — AN S, R0
FEBER, NI, R EAE G, B RS,

TR T BIX SR A A B 2 5, BATTFRE BIACH LA TR

IRIT /NG RIS K 5 R

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



R NEXAEPLAL SQL A IS /N IR KR, AN NN IXFE R BIEA R ™. i fha? I
N RFLeE WHERE 453 P2 e BT il A ) 45 AR T AN it BN R PTIR [FI ) 45 R AR, W RER M S/
FEIXFIE DL T AR RADIRR AN RIS KR, et 2IAH R I PERERCR -

SR 45 AR AR R 2 S B, 6 MySQL H (1) Join, N5 Nested Loop —#f Join J7al, a2
MySQL (1) Join #5 @& i Bk EIGFA RN . IRAN &5 RAEMK, Prag EIFA LN ik 2, AP IKsh%R
(U5 ) B AV AR AR 2, AR IR VT M R )36, RIS 2224 10 1R, IRt 7, B ERE
ANATEEAR /N, T LR IG IR E AN REBE S R 75 B4 K8 CPU , FTLA CPU iz B &R . Brid, g
TAUAL AR [ RN KA A SR AN R I A H Bty /DRI UE 5 Pl R a5 RARLL R R Z AR 2, 25 3k
SE T IEIR IR T R 2 PIRIN RS, R, Fril BRI i s />, Bk 10 SR CPU 8%
Hisd. MH, A ZIE Nested Loop 1) Join ik, 1 Oracle ™) Hash Join, [FIFF/2/NgsRE
IR BN K ) 5 SRR S AR IR

FrlL, AEALAE Join Query (RN, S AR “/Na REKE KGR, T IXA )
K EAEIA R K, IR B> 10 SEELKL CPU B85 AIEL
JRATREAEZR 51 P 5 1 HE Y

HIH H 2R Columns
AT ELE Query TEBHECH B O FEN Columns, JUHEBATFEAIFN Query 1. A4 ?

XEFAEAT Query, 3[R R A2 i 2L L W 2 Kot R A% [l 45 % ) o, ARG K Column 22,
i AL A A R E AR, AN I Z i 587 1T % R 2 M R AR K 22 DR, AR —NR
%o

WA TEHFM Query KUl, WM KT o 78 MySQL "HAE/EMFHE &L, —Fgfe
MySQL4. 1 ZHI 25, SEB 7 2R S0 5 B 1) 7 BORT AT DA FLH2 8 A7 BIAH AT Bedh i Fig (5 X
H, ARJGAEFRATITROEHEF X, GEM S5 sort_buffer size W) HHHATHET, S8y 2 )5 FHR
I ATHREHE BBCH T 2210 Columns, AL UL PP SR TR VS o) P OB « 55 — Pl S 2 AN
MySQL4. 1 AT AR I ot 500, — MR T 201 Columns 2 EFHCH,  ZEHEFIX h kAT 5 1
PR 453 K% o U7 S00E AR 207 ) — R8s, 98D T REIIBENL 10, BORII4 & T
P Query BRI . HUZ, IXBh SO fa 0HE P B T B IR I G212 (R 25 LG B — P Ak
BZRZ, WREATKEIEATEM Columns WHLHIK, SR HEP R R EM N A 7
MySQL4. 1 Z Ja A, FATTATLUEN 'S max length for sort data ZEUK/NREEE MySQL &£
e EE IS B A A . M BTEUHE IR Columns [ L4 LSk B R/
max_length for sort data BCEMIA/NWINGE, MySQL shosi il —MHIPENEL, R, Wik
PEEE R G SR . O TR RESE S P e R, BATT BN T A S R B R L, BT DA
Query S AAHGHIRAN TP TG EE) Columns JEARH A L2

B 5 A 2RI D 4 1

RENAEAEAL Query TR IRARE SRR, IRtE A3 WHERE ) I g 4 il
B, SEbs ERIFAZ AR B SE . JLSEIATIT Query WERIIITEREILSS SR S (AT 2Lkt
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W SR RO B T IR A%, e (R L Uy 1) Jee > Bl = 5 i A DRSS
AT A BLIESAF 2 A R U ? 1EE Pl

ke BEHREAH LRI group TR IITE message BEAE B,
W 1. Z@ER S ID M nick name
2. {ERFTER N group message
3. group message FAELEH S ID (user id) #l nick name (author) P4~ 5|

JFE—: KPP 1D M P nick_name P§#EAE R I 84 AFICE WHERE F~A) PR A, Query AT
L/

sky@localhost : example 11:29:37> EXPLAIN SELECT * FROM group message
> WHERE user id = 1 AND author="1111111111"\G
sekokskokskskokskokskokskokskokokskokskokskokskekoksk [, row  skekskskokskskskokokskokskokskokskokokskokskokskokokok
id: 1
select type: SIMPLE
table: group message
type: ref
possible keys: group message author ind, group message uid ind
key: group message author ind
key len: 98
ref: const
rows: 1
Extra: Using where

1 row in set (0.00 sec)
TR AU ID AE Nk JEA 8 WHERE TR K28, Query HIPATUHRIUWIF:

sky@localhost : example 11:30:45> EXPLAIN SELECT * FROM group message
—-> WHERE user_id = I\G
sekokskokskskokskokskokskokskokokskokskokskokskekoksk [, row  skekskskokskskskekoskskokskokskokskokokskokskokskokokok
id: 1
select type: SIMPLE
table: group message
type: ref
possible keys: group message uid ind
key: group message uid ind
key len: 4
ref: const
rows: 1
Extra:

1 row in set (0.00 sec)

Jrg= AU nick name FNRLESATIE WHERE 5 A) K& H#], Query HIHRATHHRIAIT
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sky@localhost : example 11:38:45> EXPLAIN SELECT * FROM group message
—> WHERE author = "1111111111°\G
sekokskokskskokskokskokskokskokokskokskokskokokekoksk [, row  skekskskokskskskekoskskokskokskokskokokskokskokskokokok
id: 1
select type: SIMPLE
table: group message
type: ref
possible keys: group message author ind
key: group message author ind
key len: 98
ref: const
rows: 1
Extra: Using where

1 row in set (0.00 sec)

WG —F A PAT U RINAR AL 0T, f—A Query IIPATRBYESRIHE] TR, 11 HALZ
“ref” KM, RAIRAFA T, M KIN, group message uid ind RIIMREGIEKIENR 4 (key len:
4) , M1 user_id FBEAN int, FrUAFRATOILLAEH Query Optimizer Z5HHMIXANZRGIHHKZ
SEEVERNT . 1M group message author ind ZH|MZR5SIHEKE K 98 (key len: 98) , KK author F
B XN varchar (32) , TIATAE I F G482 utf8, 32 % 3 + 2 =98, MH, HT user id 5
author CRIET nick name) AF#E XNy, PrLAFE—A user id HHRLEIL, IBAPRNIK
author WM ERAHEMICR. Pk, FFEEGESE group message author ind 25| H IR A#-0
THEEE KT group message uid ind R5IFr T A Ay AR RIREOR, ARRBATUI MR i
BB RS EL . bl % group message uid ind MIPATHRIA R A KA. Bt
U, BT E A REA TSR, MAH T 20 WHERE 45PF 7 26— BT (UM user _id
— AN YESAT T R .

ATREATEE N2, U ERAE user_id FI author PHEEENIRERIINE? HIRR, HURATAEHLEA X
ARG 2, PUOVRARERIIR G-I, R SR R,

RATRBIFAERRREITH 5, DU ABIEREW A, IFA AR O A 1 pE 41
B VERE B o AESEER NS, WE SR E 2 TR, BRI Query A EL
PRPAT VR, R RRPERE, I/ B KA AT A R AT TR I BAR 2250, A ek e Hh AL

Queryo
JEA]RERE LS4 Join FF- 2 i)

FATHRANE, MySQL FEJFRIZ— B IFAGE RS, 2P AR AN E, REUBEAERET RS S
JH R, JCHGEIB RO BRI Query IR EEE WL, IXT2EE MySQL Py RBBEI I 4+ FH Bl 12
AR, WMBEAFES. T Innodb AAA#5 18 M T-SEBL TATHBUE AT REIC ZERE LT — 2%, W RAE ]
(K] MyISAM F7Aif51 %, Jfk— BERIINE, PERE TR W Prik, AT Query AP L2
FlZ, PrifcERUE T . WU, BRI Join ), Bl BHOE K RIEANE, P
BHIER AL Rt 2 . A, WERIA R LA IR Query R IRREZ DBONEIHAI Query
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)P IAT, RRRBUE Bt e DR Z, PTRHZE I S EAt e th 2/ — 2

AR Z EE AR, KEA Join R IRIRZAHAMN Query WHERIZJE, MAZIATIIM S
ALH A2 T L I I AR AT Al TR T, 58 S K I TR AN S B 1 2
S, RXAMHOUE T BAEAE, (HEIPA R ettt JATTLLED—F, —ERH Join Query
WRIFERAT IR, Pl EUE SR LA, TREHON AR ZE IR AR, W — MR
Query, 1T EHUE MBHEE D, BEHZEMMR L/ MREZ . BTl BOVEZRIY Join Query AT Al fE
FERAT TR P ZE 1R Bl 5 22 OIS Ta) o it L, BRAT TR 2 P AR 55 (R O F AN LI — A Query 373K, &
ARZARZIARMIER, R IFRIRGE T, WL Query AR Wi I I ] 10348 e 2 AR AL P RE ) the
PR ARG S TP S IR AR, R MRS, PRk, AReik R g i,

XA, nREATFERRE VMR 2 N FU A A SRR . 75 MySQL . PRSI
HAnE A 22, IRMER R — MR AT IR, R ZMEH ARSI 0TUAIH, 1 Query Optimizer it
M. A MySQL B 74 MG B, X — 8RR/ MySQL6. 0 43 R LF (R fd vk, B g
SemiJoin HIFAT IR, W MySQL6. O 2 FA THEN AL = BRI FH 2 b A7 AR e 11— B ivF [l A, 76
Query RALMIEREF, BEANF 1 A0 1 Ik R B AN B - A if

KA L A N, IFAGZ A Query LAK I T ZEAR IR L2 Js )t v LA
HEAGEYE Query Pk A REE LIS NRALIL . FESEPr Ui Red, BADEF REBRNR 2 AT BN =
ZRRNVIZRR K5, BARIIOLA T 2omt L BEAR S AN N I Sk RAR Ay, BB . JES, sk
HIPLte, WoRAER], e A LA FE R

8.3 #4%If Explain #1 Profiling

8.3.1 Explain [¥f# /4

UiE| Explain, HER B CLHE T, MySQL Query Optimizer i iLAIHAT
EXPLAIN i 2K & VR AT KA F — M A FE AT T RIEROCAL AT Query. LA, BILA#E Explain
AR Query BB E A MMIRUFFRATAER TR fEARRR A Fgiuid, — N SQL
Performance Tuner 7E8)FAL—A Query a7, kWil izc&af —MNMFMHATIR, it
TAE R R SEIZPAT o RITTAE 25 A i 4

FEBA PSR Query MALIEREH, FZEAWIIAH] Explain SREAEFATHI S FHEZ A B
BARB AR Z R~ #sslid Explain KEUEMERER—FE, AR Query MRAHRN 1% 785 FIH
b

FAIEHE— FAE MySQL Explain DIREH 45 FATRETR (5P A L AR -
¢ ID: Query Optimizer Priy&M#Arvh&ilrb &lifirs)s;
¢ Sclect_type: FrHfIMIEMSENY, F 247 LURIX LA #ISM

<> DEPENDENT SUBQUERY: -f-#¥ i) N JZ 12—~ SELECT, KM T~ A 1) 45 4L
<> DEPENDENT UNION: F##iJ" A UNION, H. & UNION FR M5 /N SELECT JF4A S TH T
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SELECT, [FIFEACH T4 M B 2 v 1 4 SR 4 5

PRIMARY: FArifyrh o2&, = A A

SIMPLE: &1 #rifjuk# UNION Z A HoAh A i1 ;

SUBQUERY: 2 if] P )= AR I 55— AN SELECT, &5 A T4 A 45 54 s
UNCACHEABLE SUBQUERY: &% BAETILZEA7 1)1 15

UNTON: UNION i&f)h %5 — A SELECT JF4A K 5 1M T 47 SELECT, %5 SELECT i PRIMARY
UNION RESULT: UNION A& Jf-45 3,

€ Table: WoRiX—Hriin] B KR I AR

& Type: HUFRADSRPAEHM VIR 7, FEAS W PR,

all: 4xRF1HE

const: BEHE, HixZ Ref —4&dxkILhd, dT2% &, Frblsehs bR E—IX;
eq ref: HEHSH —AKILEA R, —Bogd FoaliE MRy kUi
fulltext:

index: AZ&5|HH;

index_merge: ZWIHEII IS (BEZ) K5, RIEXRT|45 KT merge 2 J5 i3
R H

index_subquery: FAWFHIRAIGERABRAGE DRG] (EEIAE) , HAE—A
TR MR

rang: Z451VuEFIH;

ref: Join WHAJTPHEIRENER RS 5 ] H A

ref or null: 5 ref [MME— e - 5151 A2 SR PRI — AN 1) A
system: RIHK, K G ATH;
unique_subquery: J-2EWHIH IR A 45 B2 B A A R R EGE ME— 20

COOOO0

& COOOO0

COOOO0

€ Possible keys: &M UAAKIZRG]. WRKAEMRTIVUAMAH, s Brminull, X—
TP B0 TR IS iz 22 5 | ) i A iy e
Key: MySQL Query Optimizer M possible keys ATkl FH IR 5],
Key len: Bk HIRSIMR DI,
Ref: FHZMIEH & (const) , MBFANARMFEANTB (WHZ join) KidJE CET key)
P
€ Rows: MySQL Query Optimizer i ZRGEHCAE S MG vHE B IR 4 AR U 440
& Extra: SR IINBINMITEE R, EEATRES LR N
<& Distinct: Ak distinet i, LA mysql $3) T2 SULEMEE R G, R bz &
T A% Ay i T A ) 2 5
<& Full scan on NULL key: &M A —FrRAT7 X, 208 2 EREL 251 V7 ) null
R4 FHASE 5
& Impossible WHERE noticed after reading const tables: MySQL Query Optimizer iHit
AR R G H 5 B W tH AN o] A7 A 25
& No tables: Query ifETJ*ffH FROM DUAL =& ANEL &AL FROM F-fJ;
& Not exists: FEFLEZEZERET MySQL Query Optimizer FHlididZR[RA Query FRIZH R
S EIARA T8, RT RARER 3 sk H50 4 15 10 T8
<& Range checked for each record (index map: N): i#id MySQL B 7 MR, 4
MySQL Query Optimizer VA AILEFIIAT LA 2R g, an S I an ALk 11 5 i i)
FIMFMEC A, PTRERS /RS AT LM o S0 FT i R R MT 416, MySQL R A2 15 ) LA

L AR 2R 2
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H range 8% index merge VjIn] 7 VAR E AT

<& Select tables optimized away: 4RAIE AT A B R YT M AFAE R 5 HIZEA T BUK
P %, MySQL Query Optimizer 43R | B #%— e A 2 B (B AT 58 e/ A
We 8K, HIEEZETYE Query TANEEA GROUP BY #ifF. wifdi ] MINO 5 MAX O (1)
55

<& Using filesort: HFAIM Query 37 ORDER BY #AF, i HICHERIH RS |58 Mt e
YEFFIIHE, MySQL Query Optimizer ANTSANIEREAHN FHER SRS

& Using index: FrfRZEmEdE BFFEAE Index R A/ EE3REmMAS T B 32 P TR

<& Using index for group—by: H#EViin M Using index —#f, Frits&ds A L2z 5|/
A, 124 Query TPAEH] T GROUP BY % DISTINCT ~FHJfRINHA, 4niRir 45 Bthfrgm sl
1, Extra F s BEte 2 Using index for group—by;

<& Using temporary: 4 MySQL fER:SCHfE rhhZiff HIIG I R M IHE, 76 Extra {5 B His
I Using temporary . FZLH LT GROUP BY F1 ORDER BY At

<& Using where: WURIATAE IR PTA ESE, 83 A S ACHE T ZR 5 inT LRI %
T EHE, WAL Using where {5 &

<& Using where with pushed condition: IXj&—/MXNFE NDBCluster f7fifi | % A L
PR, T HE T ZEE T T Condition Pushdown fLALIhREA W RESHEAE A . IS4

24 engine condition pushdown .

X EFAVEL TR E— FAR Query WEAHEL Explain A1 R AR RS R

BB AT IR Query:
sky@localhost : example 11:33:18> explain select count (), max(id), min(id)

—> from user\G

sekokskokskskokskokskokskokskokokskokskokskokskekoksk [, row  skekskskokskskskekoskskokskokskokskokokskokskokskokokok
id: 1
select type: SIMPLE

table: NULL

type: NULL

possible keys: NULL

key: NULL

key len: NULL

ref: NULL

rows: NULL

Extra: Select tables optimized away

X user RJPL AU, EWIAN SIMPLE, FAREAA UNION AE A, SRE K% MAX MIN
DL COUNT = Frife B A a4l nT LIl i 2R 5 | W e ts BB e A A3 20508, T DABEANSEL Extra 58
A Select tables optimized away.

Pk — M HME A ) Query, —/NTAH:
sky@localhost : example 11:38:48> explain select name from groups

-> where id in ( select group id from user group where user id = 1)\G
seekskokskskskskokskskskskokskkokskokskkokskoksksksk ], row skekskskskokskokskskokskokskskokskskskskokskskskskoksk
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id: 1
select type: PRIMARY
table: groups
type: ALL
possible keys: NULL
key: NULL
key len: NULL
ref: NULL
rows: 50000
Extra: Using where
sekokskokskskokskokskokskokskokokskokskokskokokekoksk 2, row  kekskskokskskskekoskskokskokskokskokokskokskokskokokok
id: 2
select type: DEPENDENT SUBQUERY
table: user group
type: ref
possible keys: user group gid ind, user group uid ind
key: user group uid ind
key len: 4
ref: const
rows: 1

Extra: Using where

R id 15 EFATT LSS0 MySQL Query Optimizer £ HIHATIHRIE B 56X groups #HAT 4R 4
i, SRIGEE A Vi user group 3, Frf A )7 /& DEPENDENT SUBQUERY, X T 454k i )
JrCRRELIFEH, TR AR, TR R AU, ref, WIEAME consto A RUME
HMZEGIHWA, —NEET user id, 73— MUEEET group id M. KA KET group id MY
user group gid ind WA WIERS TWe? N5 &M INZE P CE &R 5L T
group id M. 34K, )5 MySQL Query Optimizer iR ZikdE T FHILT user id IS

user group uid ind.

BT RIS R, XA RS20 7, KFATLLE N ATl Explain ZHEEM AT A N HIFREE
FIEA Query, T AFARAIZEIRATH MySQL h 2R EAIB1TH.

8.3.2 Profiling [fiH

AT E P RATEIE DT TS Query Profiler KENM —2%% Query HIMEEEMN, X HEIRMIHIE
MAH—F Profiling IR S AE vk,

FRECAL—4% Query, FRATELT E9E M MEIX S Query FOPEREMANEIECAEME L, J&IHAEM) CPU
WHAKZ, EETHERR 10 #EKRZ? B ERN T X EE, £ MySQL 5.0 F1 MySQL 5. 1
ERRFPEE TR ESME T, Iei2iEid Query Profiler g,

MySQL 1) Query Profiler &—AMEFHAER M) Query iZWrrdr T2, ikiZ T H A LIZKE—45%
Query FEHEANFAT I FE 2 Mg W FETE L, 1 CPU, 10, IPC, SWAPZ%, LLA &40 PAGE FAULTS,

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



CONTEXT SWITCHE 454, [RFJIEREAFE]Z Query $ATLEREA MySQL B if] H )45 R BUCLE Y5 SCAF T A
B, MHFAVEFE Query Profiler HIHAKRAVE.
1. JFi3 profiling ¥

root@localhost : (none) 10:53:11> set profiling=1;
Query OK, 0 rows affected (0.00 sec)

MEHAT “set profiling” 4, ALAFFRIXNM Query Profiler .

2. AT Query

root@localhost : test 07:43:18> select status, count ()
-> from test profiling group by status;

| status | count (%) |
| st xxxl | 27 |
| st xxx2 | 6666 |
| st xxx3 | 292887 |
| st xxx4 | 15 |

5 rows in set (1.11 sec)

fEFFJA Query Profiler ZhEEZ A, MySQL #t4e HahdskATH AT Query M) profile 5T »

3y IR ALE T RAHITA Query [ profile MEZAEE
root@localhost : test 07:47:35> show profiles;

| Query ID | Duration | Query |
\ 1 | 0.00183100 | show databases |
\ 2 | 0.00007000 | SELECT DATABASE () |
\ 3 | 0.00099300 | desc test |
\ 4 | 0.00048800 | show tables |
\ 5 | 0.00430400 | desc test profiling |
\ 6 | 1.90115800 | select status, count (*) from test profiling group by status |

3 rows in set (0.00 sec)

TR AT “SHOW PROFILE” v 23RBS T RAE T IRAF N Z S Query (1] profile MIMEE(EE.

4. EFXFEAS Query SRENEANM profile 15 5.
EARI B EAE B2 ST, FRATTHE T LIRS AR 245 B 1 Query 1D RIKIUEAS Query EPUTILREH
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AN profile [FET, BAREHAEWT:
root@localhost : test 07:49:24> show profile cpu, block io for query 6;

| | | | | | 4
T T T T T T T

| Status | Duration | CPU user | CPU system | Block ops in | Block ops out |
| starting | 0.000349 | 0.000000 |  0.000000 | 0 | 0 |
| Opening tables | 0.000012 | 0.000000 |  0.000000 | 0 | 0 |
| System lock | 0.000004 | 0.000000 |  0.000000 | 0 | 0 |
| Table lock | 0.000006 | 0.000000 |  0.000000 | 0 | 0 |
| init | 0.000023 | 0.000000 |  0.000000 | 0 | 0 |
| optimizing | 0.000002 | 0.000000 |  0.000000 | 0 | 0 |
| statistics | 0.000007 | 0.000000 |  0.000000 | 0 | 0 |
| preparing | 0.000007 | 0.000000 |  0.000000 | 0 | 0 |
| Creating tmp table | 0.000035 | 0.000999 |  0.000000 | 0 | 0 |
| executing | 0.000002 | 0.000000 |  0.000000 | 0 | 0 |
| Copying to tmp table | 1.900619 | 1.030844 |  0.197970 | 347 | 347

| Sorting result | 0.000027 | 0.000000 |  0.000000 | 0 | 0 |
| Sending data | 0.000017 | 0.000000 |  0.000000 | 0 | 0 |
| end | 0.000002 | 0.000000 |  0.000000 | 0 | 0 |
| removing tmp table | 0.000007 | 0.000000 | 0. 000000 | 0 | 0 |
| end | 0.000002 | 0.000000 |  0.000000 | 0 | 0 |
| query end | 0.000003 | 0.000000 |  0.000000 | 0 | 0 |
| freeing items | 0.000029 | 0.000000 |  0.000000 | 0 | 0 |
| logging slow query | 0.000001 | 0.000000 | 0. 000000 | 0 | 0 |
| logging slow query | 0.000002 | 0.000000 | 0. 000000 | 0 | 0 |
| cleaning up | 0.000002 | 0.000000 |  0.000000 | 0 | 0 |

b g2 SREC CPU R Block 10 [RVHAE, ARWEM, X T tkpeiisidEwia . A EA 3
HOCHAB A5 B, #8074 “SHOW PROFILE setk FOR QUERY n” SRFREL, &Arie i AR LLEAT
R o

8.4 SHERITHFRAESI

K51, W AR EE EA A E R AE Query DU RIIARAL T-Bez — 7o ERIRZ AFER
PRI IR AR S M TR 5T, RHER S REWS AL Query SATIVSER, IR ANKIIE AT A2 AR
JEIHRRGI IR, FEE 3 LA FIR G Z I X S S ARG 1o IEBUA R 5 D 34T
) Query PEREFZMIMRA, PrUABATHENZIRABLME MySQL R R GIHIFEASIIL, BLEAFRIR G Z 18 X
s A RET M W e v BB LI R 5 R ECRIR ISR T Query IIHRATRCR

71 MySQL o, FZATPUMRI RG], 43504 B-Tree &75l, Hash &75l, Fulltext R45IF R-
Tree K51, NI IXPURFER 51 A FEA S5 2 S AF il a5 R — A KB 2
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B-Tree &5|

B-Tree 25152 MySQL Hod % Al W B R TI A, BR T Archive {75152 AMK AL A
(RAE S | B SO B-Tree 451 AUNTE MySQL H2dnt, Sebr BAEFAR MR 2 8dn s B R 4
B-Tree R5IBFFRA NI B EMRGIRA, KELEHN B-Tree K5I MIAFfifk &5 K7L K 178 (A
R AR LI .

— kU, MySQL Hf) B-Tree ZR5|MIME A KZ AL LL Balance Tree [WZ5HRAEAENT, A
ST SRR T BB AAT LT Tree 1) Leaf Node, 1fij HEMEAT—/™ Leaf Node )i 4% 1K BE 4R
ATERAHEIN, FrAFRATRKABFRZ A B-Tree &5, FIREEFIEHEAE (B0 MySQL ) &R A7 i 5
B LEAFA O B-Tree R E S AFELAIME SIS . W Innodb f74E5 141 B-Tree Z45|5E
B Ad FH IOA7 il 45 A S B b2 B+Tree, WHERJEFE B-Tree #dh &5 HIFEA LA TR /NG, ER—
Leaf Node it THABUR S IBEINAH OGS B2 Ak, A7 # T 481 5% Leaf Node AHABMIJG—A™ Leaf
Node WIFREMEE, XEZLEN TIMRAE R ZAHHLL Leaf Node MR FIE.

7t Innodb fEf#5 1%, FE/EMIAARIEXZEG], —Fd Cluster AWM ERERY| (Primary
Key) , S3Ab—Fh 2R AR/ 5 12 Can My ISAM /745 128D AF OB R AM I 118 B-Tree &5,
XMRGIE Innodb fAEG ¥ HEFR A Secondary Index. I [HIFRATIE L B 7R REF W IX AR 5| FRIAF L
B il LA

PK root Nam-Li e root| Secondary Index
Index|Pages

——_ ——

[

L]
N
L+

|

4

MOJ E1ER
MO BIED
MOJ E1ER
d

[ o L

| MOJ EIER |//" >
Eaiee >

ECEEN
Rl
wd |

R
o el fﬁrﬂiﬁ%% rAER

Leafl [Nodes
Index| |Pages

MOJ BlED
MO BlED
MO BlED

KR eily Clustered JEAAFIA) Primary Key, AfUWGFEER B-Tree Ki5l. WFIERTILE
Root Node # Branch Nodes JFIH#SELZTEE—F M. Ml Leaf Nodes FiHIMERT . £F Primary Key
1, Leaf Nodes fEiSI 2R MILPrddE, AMUNEREFH B EdE, eafm 7B rddE, A%
P UL L BEA 7 I0HES . 1 Secondary Index WAIILABIET] B-Tree RHIWANKIIZES, HIETE
Leaf Nodes tHTHABURSIBMAHIAS BAL, EAFHT Innodb 1) FBE{H
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FrLL, 7€ Innodb A St 8K V5 ) B RCR SRS @), MR JEiE i Secondary Index R
Vi 115, Innodb P5GHHLL Secondary Index MIAHIS(E R, JEILAHN RS8R R E] Leaf Node
2, TEFEL Leaf Node FPAF A - B AR P 1 3 B 2R 5 I HREUAH N [R B4 AT

My ISAM 7651 38 1) gt r 5 AR E B R 5 1 22 0R/ N, AR FH R I IM R 3E— e — HAES
MR O 1 H MyISAM 76514 )22 5| F1 Innodb ) Secondary Index MIA7fif&hftHILAA R, T3
I J& MyTISAM f76i65 | #7E Leaf Nodes LM T AR 5185 S 2 4h, FRAFIRE B C AL 2
My ISAM e SC2F R AH Y AT 45 BL (A Row Number) , {HIFEANSAE T B ) BEAEAS B

Hash Z&5|

Hash R5I7E MySQL I ARIMRZ, HATEZR Memory ff7[#AE M, 1 HAE Memory f7
i1 Hash RO ENBRINIZR G128, F1il Hash K51, Sebr Fatieifind—&E M Hash 8035, %
FEIRD| T Hash 188, REHERIN Hash AN Hash . RIGEREER RN
i, HERATR A HATAAIRI 1) Hash 185, SRJ5 PR Hash R91f) Hash (AT HLEIEAS AR,
15 B

7 Memory fF#51%r, MySQL &S HFAEME—F) Hash &R5l. AIRIR 2 N UEIE, Wil dEmE
—If) Hash 51, HSHHFEIFMEZWFAEEEIE? 75 Memory A7fif%5 1% 1Y) Hash &5, W s 2| IEmE—
B, A5 | R A IR R R A hash BE T LA BERAVEIAFAE, AR5 75 BT SIZ BrB {2 A i i
A PR RL AN 15 1 o

T Hash Ro|45/meaktt, HARICRIERHIE, RO R LL—eh, mATES B-
Tree 2517 EEMMTY A P 20BN SR 5 A GE VS 0] 21 0015 SUIXAFEZ R 10 Yiin), FrbL Hash ZR5 R
wET B-Tree &9,

AR A XA EER T, BEAR Hash REIHRRELL B-Tree WiiRE, NHAKFAHHA Hash
RIS EAE B-Tree R5IWE? (LM HYH LA PIIPER, , Hash KIIM—FE, B Hash Rk
RBHRARH 2, (HJE Hash RGIAS i FICSE AR ER MR R TR 2 BRI B, 32 2847 DU R X Lk,

1. Hash ZGMUAULAEIGL “=7, “IN” Rl “<=>7 #if), AFedl G A
H1 T Hash RIIPTHCALZBEAT Hash 1852 )50 Hash {8, BTLL Hash K51 HAEH] TR
REUE, MANGE TRETVE R uE, BUOVZIEA N Hash 554032 J5 1) Hash {E )R/
R, HFARBEARUEIEA Hash IBH 2 Arse4—+F.

2. Hash ZRGIJCVEAOH] IR So 2o 10 He 7 AT
H1 T Hash RIITAFIA 2L Hash T2 )G Hash {8, 10 H. Hash B HRDRRIFA—E
A Hash BEATHIBAEIITER K, BT LB A ICIEA I R 51 10 Rl SR T AR s 5

3. Hash RIIABEMHIFS >R 5B
MTAAERG] Hash RIIFEVHH Hash (AR A G RII#AIFZ 51— 1H5E Hash {8,
AN PATEEE Hash {8, Brel 43T 414 2R 5 R ATi— el LA &R 5 1 SEEAT 2 R I
{5, Hash 51 IGAH HI 3

4. Hash G ILEATART i HB AN BERGE G 41 11
AT A5, Hash RyEK RS Hash 185 2 )5, % Hash 8545591 Hash {H
ANPR B IATFREHAG BAFTCT A Hash R, i i FAAAEA R R 5 B AEAH ] Hash {EIY
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ArRg, T CARIMSEFRAT A 2 524> Hash BB id 465k, #RTCVEH LM Hash 5|
TSR W, ISR B Uy [ 3 (R S BR B EA TR N ) LU A B AH RV R 45 2R

5. Hash Z5IB2| K& Hash (EAHE RS OLE EREIEA — @2 L B-Tree 5| s
X FRE LR R S 1 8, W FAIOE Hash RE[, AN PG SAEAE R EICFIREE R
{E5R—A> Hash {HAHICE . IXFEELE AR — 20 sk I 25 AR H BRI, vl BE SR O AR
ZIRREAR VT 0], 1T R AR BRI

Full-text &3]

Full-text BoIEpl2RATH UM ARG, HAETAE MySQL P T MyISAM {75140y, M Ll
FEAE P BRI S A 30R 5] . HEPRYE, {0 CHAR,  VARCHAR A1 TEXT 1X = SR ) 51 ]
PL#E Full-text &9,

kUL, Fulltext | HEAREAMERI T LIKE "o’ #4E. SCBr b, Full-text &3l
AR BB AL U ) LIKE #24F, 1 H Al 2 7 BALE ) Full-text Rgl—IRAeEH
VLfid 2 A7 BL.

Full-text R5IMEN B-Tree R5IMSEHXBIEAN, BEARMFEIFZLL B-Tree JBARAHAE T
s, ARARIEA SIS BN AR e R LS, T R e (MR, T B AT 2 B S PR T
Riole KU MySQL RESFEIRVIANFEAT KB, AEHEA Full-text RI[H, 176l R A PR
G, RO BRIT IR 1 AT R R AR, iR R A RS A (B D RS IER. L,
Full-text ®5lH, FIEFE B-Tree &5 4040H AT IR A s dh %, T2 o0 2 )G R 514
#ao 76 B-Tree K5I RAFEN, FAHT &ABRGE WG R, LLKIR m L5120 1 43 BT 55 B 45
BEIER GV EAR RS A B B

Full-text R5IAUXAESLIBIMILRC A, RSB 7T BRES ML E AR, SR, 4
DU 2R AT 2 HERI AT Z B A2 AATHAE T Full-text JBIT—2Epe (A R, EHX ARTE
FACT BN RN UL RS, R AR S UL A

Ak, H—RURTERGER, MySQL H AT Full-text ZRI(ETSCCHFF LA KL, THEAK
BOEE =05 (AN T R Sl PR 58 e 1 H. Full-text [RBUREHTIHFEM BE st LUEROR K, BT LATE REH 5%
B 2B 77 PG 2 I R R AR VA

KT Full-text MISEbn Ik m FARABINE A, BRI I ATEL AT 25 MySQL 2k
T Full-text MSCHAEHI TR TG TERMI6E R

R-Tree &5

R-Tree 5| nl et JA AR B h AR D B — Bl 51568, 32 ZRIR AR vk [R) A A 2 (1 1)
il

76 MySQL o, SCHF—FH RAFHCS (5 B I Eds 252 GEOMETRY, HJET OpenGIS Fiii. &
MySQL5. 0. 16 Z RIIRRA H, AL MyTSAM A74if 5 158 S FRZ A 2K, (H2 M MySQL5. 0. 16 WA TF4f,
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BDB, TInnodb, NDBCluster Al Archive f#fili5|BEITIASCRFZEERM . IR, BIRZ FiArfifi 5| BEHTT
U5 GEOMETRY #dla2RA, (HZMUXZ)G MyISAM f7Af51 %30 FF R-Tree Kil.

71 MySQL R T HA IR 2R PRI R-Tree SRR JIFAEHE R, A5l L% (MRB)
fHERAERT]

BARUN A MyISAM A76if 5 | Rpr i % 5] (R-Tree Index) , R R IATIE R ¥4 (E UL
o, GUEAER s LY B-Tree RIIFFEATLLUE SRR RINBR, FRRGIHELMRIBAET 1,
SRS AR, TR S] R-Tree %51, MIXMHE, B-Tree RIIKICHEN I T o

XT R-Tree Z5IHIVEAAN AL HIE BRGS0 MySQL A1 Tl

G| AR U T e 2 A i 2R

FRAE B e AR RIS R 5| RERS ORI m BAT B R AR, iEBRATH Query SAATHIE
R, AHZ A REIFARBE A ARG R R G IFEM P K R BRI I, gy BT Bl ity ok 1728
ORI SEN o T I EATTE 2 0% MySQL 2= 5| A 5 BeAlg— AN SR 0 A

R HFIAL

R REMS LS TRAT 1A R AN fo K 2l Ak T RE T I ACREA BT (0 Tk, (HR BAE I AR B A7 132
FINAHRENS T A 10 PR A AR 22 200 Btk e o IR S 1A IR AT RE R 20E R R T “ e e im Hudle
KRR, FRRER A 10 A

WS, AR AR T BRG], PR I R ai At K% 7 BUE IR R A A F IR i
RIS ONIREY v & Sy ITEN voae- N 1) P . (9 A SO R PR TR -3 PN 6 O (20 VoS N
Kcas FUR R mAR AR R R ROR I HRAGE, REEA MR EE K, e B
HEFP A

BAVFIIE, BEAD RGN R RGBS L R 5 | AT HE e AF TR, Bl AT Query
)RS LR R, RBA TR 7 B R 518 5 B 5, MySQL Query Optimizer
TR mysald EBASEEE 2 G AHT 7, BOUARE R 5 U 8 28 2 % 7 I HE 2K

IR RN ? P AR ERINE IR R G158 (ER 0 AR R T R A T H P R e A
PR, PrLCAIRATIN Query WEAJTAE SRR, i H 417 BRI MR 518 B8, A
mysqld [FIFFER] AR T RIEE 5 | L2 HAT 3 A3 AN P T A st 2 2L P AR P A

HEP O AL AE L BRI R AT N AEA CPU B8, WURIRATRENS AEHEAT HE 3 20 AL AT A T A R
31, KR RAK CPU BRI I FE

RG] B

RO TATH O RE T, HRBRNAGDHE B R 5 S TATHIRIVIZ AL b2 AR5
KM Query PLALIIZELE, HERIL Query IBAT SRR WHERE ) (A P IAE R 51 7
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s, ORI EE SRR R AR, R GEHE T o 4L E e R, (FURIRATTA BE IS 1)
— AN AR R T R SE AT TR 2 AN BdE . BRI FRATIAE Table ta T Column ca 4
#T#EG] idx ta ca, MALFTER Column ca MHEAE, MySQL #FTZEAETF K Column ca IR,
WHF Column ca FRIZGIEH, AL A TR Fral R EEA G R GG B T R BRAT 1B AR
Column ca HHATZRGIME, MySQL T EAM AU I ZEF R F Column ca MIfEE. XFE, Bk
B S (1) B URTE FE AU S T SR TR 10 BRI R G BT R kAR, Column ca [ERHI
idx ta ca &8 S HAEMEAEF, T HBEE Table ta FdEEMIK, idx ta ca BTG M2
AWK BT RAZR S 23l KA 0 () BRI T FE B

DA 2 A i AR

TE T T RBIA S 5, FATEIE TRIDFARBZ LT, FE TR 52 kel fE .
IRBAT R JERAZ I TR R 5 e 77 1% G e 2

Sebr b, IFBCA AN ARE W A E T LU R € SCHRAT A P BN AZ BV R S A T BN Z B R
5o BUNBATMIN IS 50 R KB, AAERZ IS R, FRATEZ R AENS $R 21 ) LA (1]
JE HME R B BAT MR A 7 BRI RS

& BRSO B AT T B B R T
e i Bl B R R N AR S AT R N M A D 5 U ) (e i, AT BT 1RSI R 51
AP ERATANE T, RN E I R 518 7 BUE A BT Query 1 10 BAYEAT
MTBeo Pl BERUTEA TN AZ A B I Bl 46 7 B Bl R 51

& Wi MEREMNTFBRAES MR RT], RIMIEAE ) A4 1F;

ME— PR ZE - B R ARR e 2 RS T B, RN - B A A X B0 B P A7 7 I nT g s
LRI 2L MEEZH, SAMEESAAE TR T ETEUE B2 il . 07Xk
FB A AR B EAE ARG, BOYRIERAIAE T RS, MySQL Query
Optimizer KZEIMME AL LIEFATH, WHRAT A% MySQL Query Optimizer #hi T — FX
T IXFRT, IAAER SRS RR, Kol e Rtk RE &, TR 7B
MEESE AR EICR, IAfHE BRI 2R 5 | Vs i) B0 1) I a1 Sk K IR 10, FHE%
AL i AT GRS 2 UK R E K 10,

R ELOE R TR TR s s DR e 2 BATTE I 22515 1) 2 (088 e Ik
MySQL 2> # H2R 5  ( SR AU RAK P REAT U ) o — SRR B BBl 0 KA 778 2 il
3, AHZIR ISR T K 2 B AN 22 AR B A R 28 5 TR B AR — 2L

BN LA, AT 25 A 4R A R B R Hels . MFRAIdeidid A BRI —
ZR AL ZR LR, FATS BPOR ALK IR X BR 0, R EATREEAE T ARG, K
LA AP T3 A Fl e il 2 BATH 2K, ER R AR AE X Bl vl B, /e
Y Bl v B, XA S s B X Ba 00, M Y s 0. wnbakal— HA Ak
56 A BEHEPTW N IATIC R RJEREE] B OHME 1, XA IEAE AR AR X Bl i
b, ATZATERE X B CAEFE T, HAERREH X BT, XN, Sikr e
HBLE P X Bl 0PI T o FEGREAE R AR, W RE o L O IR B B
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RICEREM K ARSI B KT 10 Drnl i,

AL, AR AN BN B TR 2 B s, A U e B R (B o AN SR AR
RHIE R A, i TARIER 5 ™ A #HOE BN 10, FRCR ELREAT @R iy 10 1)
MR, WAEASIINEL 10 M, FRSEREEE 10 PEREM T .

ML WAL Query WILLRAH U, 24 Query PrRIFIMEHEEE 748K 15% 1)
A, AN NI PR P 2R 5 R 58 XA Query T o XHF “15%” X MFIRA I EAREH &
RETTRIER, (R DMTEN] 1M PR ZER F BOFAE A BRG]

& EFARE AN T RAE SRR I

FmrER G s P EATC LML T, RGBT B E B R, A R
Bl FINGEZEHR G EE, IARR S BRSNS FGEPTR R 10 Ui E ALK
B, AMUOGEMI TR Query IWININ ], B2 M SEAMEAE RS BEBTHAE, I RS
IpiE

R, FEARAAHAEE I T Bos UG S QIR I, I EIAE SR i 5 Lt n] LU Y,
CAREEIREE” B BIRAT AR DR R N AZ SR AR e RERY, e, RN
I ? PsEil, SXANIEECHEREE ST AR 20 a1 8 2ok A ] — I ) B A e B3 ) TB8OMIR T i
FBAE AT B W BRI, W Rl % T B BRI AR, AT RE) LA sl 2 KA
SRAT R, TSR R B RS, IR T B EAE A ARG Rz, R
ZTBRIE WIS, mHEEIEA RN, i L R R A R Ik
SR, HA N BT B s K (0 BRI A 2 m] A2 1 o

& ASHIL/E WHERE 1) i) 7 BN ZEI R 51
ALEAH NS AIR? B ORI T, !

FRRERGIERAGR

FERMET /T — T MySQL MR RG] UL R 5 IR G A Il — AT BUR T R Z AR5 2
Jai, BTt A TR RS IORIAIAIN Query T FERZIR, AN WHERE 7Hgrh i iL gE 46 1F
FEAFURET X T — (AT B R 2R 2 2 7 Be A &I IE 4 M H A2 AE T WHERE FFJ
FEIXFHI A%, BATHLLAEAE BT, SO LIS U 10 7 BUE SR 512 AT A 7 B (i
FAFHH)) Ll AN ARG ?

X RRBIA A, AR AN RE R, FATTENZ IR, PR T 4 B I
&, ARG BRI RAER T k. B b IR AT T ARSI T RS E R e A A B 10 [
I, ik B AR T . ARSI RNA 27 BURAAE, BOE BRI ml Rtk e bt
PRER ISR E, IR REH R I M At gl b B R 5 | . B, M 3RATTR WHERE 5~ A) P
WHRMEAHZA TR, Wi X2 A BOL R4 ALA R 5 R G e AU AT g 41
PR AT B MRS E . POV PR 5 sl e B A e B, Al 4 &R 5L,
FEAES 1T 20T S 2 1 L, ARV 2 108, b2 il 2w 10 B,
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FREA LI AC U, RBATAT LB B 2N R T . s, FRATATLLS WHERE A1) 6k
BRI AN RER G EUR IR ARG ? AEIRZAERIEOL R, MySQL Query Optimizer KZ4L
A AR A S e R 1 — RS, ARG IHAR R 5] BIAEAbIE R 1 1R A P A 2 5 22 (R 51l
if INDEX MERGE RALAL &y, AIRERTYCEIIIR R I A S LS 2L — MR G . DDA I 5k
FEIL INDEX MERGE SKREEALEWD, mhifa ZEU5in AR 51, RN ZRR 8 1 U i) 21 J LA 25117 merge
B, TR A A AT RE S 1 43 LA FEFL P — e R R 5 R 7 Il o vy

FE— BN g serh, REAR AR R g 7 Bt K2 5 5t T #SREI 0 t 90% A _Ef %y, Mo L
FAb ) DE T Be s Ar A S I S0, e BOE WA TR A SR 5], JUHRAIF A RE S M 5 F 2
PEZUnt . PO M BATRI AR s, BERRA TS Query WA T0 JHAE, (HPEU W AT
SEARER, P i v B AR AR R o

%, BATEIEA ARG IFAZ B 20K Sl A BT 7 BEABAE — RS, TATIEN %
R ARGIPEA Query WERIFTAM, SRR R AR B GIEER, 9> D 2 388 s
KRGO RAS,  [R]I3E AT LU PR R 5 | I R A7 fid 22 1] o

BEAN, MySQL 3 A BATRME T — DRG] A S 1ThRE, IHUE TSRS £ MySQL 1, Al
AT LASCASUARE AN BRI AT 58 73 A PRAON R T T BEOR R S %7 B AR BN NZR 51 ok KA A 2 i) A
R TIVTRIRCR . R, TSR T KD BUE AT T 7 BUIT R LU AL BN LEE RN 5 B 2R 3kATT
i WRGI N T BIIT S N AR Z EE, RoMnligtk AR bz B, TR 5 Frs i i 8ok &
HL N, XN RATS R 5| BARBERG IR D A7 A T A, EUR T RESSIE I Query Vs )R AR IR,
S A K

Query MIERG|ER

AL ST, A1 Query HTAAEZ MNLIESM, X ZA IR T RESAAE T A B
ZIRGIH . RS T, MySQL Query Optimizer —MiEHl FEFREARYE RA MGG Bk —
ANEEXZ Query SARIIRTIGERAEH, (FURTEALENLT, ArEee i TR R G g fs B A kb
SE3%, B2 MySQL Query Optimizer HBINBEMIBL, SEMMIFRA LR AN EERMHESIM
R T HAB A MR BRI R 5] o EXFII i, BATASAEIE NN T, 75 Query T30 Hint $2
7~ MySQL Query Optimizer 5 URfhiZzfl RN ZR ST AZAE RN RG], Bl i iR A i 4k kil 2]
IR E

BATX BB AEARTES 2 15 “Query THAJIACTEA T A G U 1 “AA A FH A R0 )i i 4%
{7 HoRBIERE ¥ group message RIR TGRS A, SR)JGFEAT M.

1E group message NN N&RST|:

create index group message author subject on group message (author, subject (16)) ;

WEEMZRELME R (BT RIESEAR T /R -
sky@localhost : example 07:13:38> show indexes from group message\G

seksokekskskokeskskokekskskokeskskokokskskokeskskokoksk 2. row  skekskskekekskskokekskokekskskokeskskokeskskskokskskokok

Table: group message
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Non unique:
Key name:
Seq_in_index:
Column_name:
Collation:
Cardinality:
Sub_part:
Packed:

Null:

Index type:

Comment :

1
group_message author subject
1

author

A

NULL

NULL

NULL

BTREE

seksokekskskokeskskokokskskokeskskokokskskokeskskokoksk 3, row  skekskskekekskskokeskskokekskskokeskskokekskskokeskskokok

Table:

Non unique:
Key name:
Seq_in_index:
Column_name:
Collation:
Cardinality:
Sub_part:
Packed:
Null:

Index type:

Comment :

group_message
1
group_message author subject
2

subject

A

NULL

16

NULL

BTREE

seksokekskskokekskokekskskokeskskokoksksfokeskskokoksk 4, row  skekskskekekskskokeskskokekskskokeskskokekskskokeskskokok

Table:

Non unique:
Key name:
Seq_in_index:
Column_name:
Collation:

Cardinality:

Sub_part:
Packed:
Null:

Index type:

Comment :

group_message
1

idx_group message uid
1

user id

A

NULL

NULL

NULL

BTREE

seksokekskskoketskokokskskokekskokokskskokeskskokoksk 5, row  skekeskskekekskskokeskskokekskskokeskskokeskskskokeskskokok

Table:

Non unique:
Key name:
Seq_in_index:
Column_name:
Collation:

group_message
1

idx_group message author
1

author

A
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Cardinality: NULL
Sub_part: NULL
Packed: NULL
Null:
Index type: BTREE

Comment :

MZGIH Sub_part H, FATATAEH] subject FBUZINAT 16 N FAFRIRTSAE R 5158 F i
BAVEFEAH B user_id , nick name 1 subject FEXIMIERATZ EE (weiurazs) , Ay
XL AT A T L FIAAE T group message "RIE . FRATEITEAAAE A5 AT DL -
idx group message author , idx group message uid Fll group message author subject, [ H R4
TR user_id SLFr L#GZEF —A author 230 ilE—X N1 FrLASEps L, T2 H user_id A
author (nick name) HVRIZE—AAE N S AF BT AN AR HT, T4 2 0 Bl #2584 — R . 24
R, BABETFE subject LIKE “weiurazs% XANSAKILIE subject AHICHIME R

MRIE = ARSI K, RN A EELE, BATMIE group_message author subject 25| HI LLiEF
TR I R acE, B RAEMES] T subject MEMIMEE, subject /&AL LA 2 1T
LA, FIERAIY MEE M user id , author FI FHE 3 [FIALE FH B IHAT VIl o

sky@localhost : example 07:48:45> EXPLAIN SELECT * FROM group message
—> WHERE user id = 3 AND subject LIKE ’weiurazs% \G
sekokskokskskokskokskokskokskokokskokskokskokokskoksk [, row  skekskskokskskskekoskskokskokskokskokokskokskokskokokok
id: 1
select type: SIMPLE
table: group message
type: ref
possible keys: idx group message uid
key: idx group message uid
key len: 4
ref: const
rows: 8
Extra: Using where

1 row in set (0.00 sec)

R, XAEBANTPTIHERBAT IR, MRBATFARETTEE MySQL, B FERA A A A author
KHATILYE, Optimizer MARANSIEFE group_message author subject EXNERG[, XAFATH M
%O

sky@localhost : example 07:48:49> EXPLAIN SELECT * FROM group message
—> WHERE author = "3 AND subject LIKE ’weiurazs% \G
sekokskokskskokskokskokskokskokokskokskokskokskekoksk [, row  skekskskokskskskekoskskokskokskokskokokskokskokskokokok
id: 1
select type: SIMPLE

table: group message
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type:

possible keys:
key:

key len:

ref:

TOWS:

Extra:

range
group_message author subject, idx group message author
idx_group message author

98

NULL

8

Using where

1 row in set (0.00 sec)

EREATSCAME author VEAAEUISAET, 7 MySQL Query Optimizer {JB3REAHIEF:
group message author subject EXANZRG|, BMEiFAI1EN analyze T2 EIFEHISE R,

sky@localhost :

example 07:48:57> EXPLAIN SELECT * FROM group message

—-> WHERE user id = 3 AND author = '3’ AND subject LIKE *weiurazs% \G

sekokskokskskokskokskokskokskskokskokskokskokokskoksk |
id:

select type:
table:

type:

possible keys:

key:
key len:
ref:
rows:

Extra:

row skskskskslkeeksksksiskskskskskekeieskskskeskeskeskeskekekesk
1

SIMPLE

group_message

range
group_message author subject, idx group message uid,
idx_group message author

idx_group message uid

98

NULL

8

Using where

1 row in set (0.00 sec)

FEH user id Al author PE IR E, MySQL Query Optimizer M FFIEFET
idx_group message uid XAMERG[, R ERATIHE 45,

sky@localhost :

example 07:51:11> EXPLAIN SELECT * FROM group message

—-> FORCE INDEX(idx group message author subject)
—-> WHERE user id = 3 AND author = 3" AND subject LIKE ’weiurazs% \G

sekokskokskskskskokskokskokskskokskokskokskokokskoksk |
id:

select type:
table:

type:

possible keys:
key:

key len:

ref:

rows:

row sksksksksleekesksksiskskskskskeksieskskeskskokeskekekekesk
1

SIMPLE

group_message

range

group_message author subject
group_message author subject

148

NULL

8
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Extra: Using where

fEf)a, BAIAEAFIH MySQL A IALMEIAEULA Query IHEPT I R g h e, alid 2
JF MySQL Query Optimizer FRATTEAFHMEANZRSIM Hint Difg. @il MySQL A
group_message_author subject X/NRGRFEMAMN], A TEBIBATIT T B

VA SR, SASREFINIER: group message author subject EANRGIAG AR —A
BATEREW? KEAHE Fiid st mysqlslap AT SZ bR HUT %4 Query IR 45 R

sky@sky:™$ mysqlslap ——create—schema=example —query="SELECT * FROM group message WHERE
user id = 3 AND subject LIKE ’weiurazs% ”~ ——iterations=10000
Benchmark

Average number of seconds to run all queries: 0.021 seconds

Minimum number of seconds to run all queries: 0.010 seconds

Maximum number of seconds to run all queries: 0.030 seconds

Number of clients running queries: 1

Average number of queries per client: 1

sky@sky:™$ mysqlslap ——create—schema=example ——query="SELECT * FROM group message WHERE
author = 73> AND subject LIKE ’weiurazs% ” ——iterations=10000
Benchmark

Average number of seconds to run all queries: 0.025 seconds

Minimum number of seconds to run all queries: 0.012 seconds

Maximum number of seconds to run all queries: 0.031 seconds

Number of clients running queries: 1

Average number of queries per client: 1

sky@sky:™$ mysqlslap ——create—schema=example —query="SELECT * FROM group message WHERE
user id = 3 AND author = ’3’ AND subject LIKE ’weiurazs% ”~ ——iterations=10000
Benchmark

Average number of seconds to run all queries: 0.026 seconds

Minimum number of seconds to run all queries: 0.013 seconds

Maximum number of seconds to run all queries: 0.030 seconds

Number of clients running queries: 1

Average number of queries per client: 1

sky@sky:™$ mysqlslap —create—schema=example ——query="SELECT * FROM group message force
index (group message author subject) WHERE author = ’3’ subject LIKE ’weiurazs% =~ ——
iterations=10000
Benchmark

Average number of seconds to run all queries: 0.017 seconds

Minimum number of seconds to run all queries: 0.010 seconds

Maximum number of seconds to run all queries: 0.027 seconds

Number of clients running queries: 1
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Average number of queries per client: 1

BATAT LIS A, W IERATA N Hint 2 J51EFE group message_author subject iX/NME5IMH)
Query HfiSEE Hofth i) = S B RIR £

ARG, TATT DA MDA Query B, EFEAEMRTDEARH ELR, i BT[]
I SEBIIER] T MySQL Query Optimizer JEAGEAEATIMRHESREW LS M B PAT IR, AEAT L8, 3
MIAEAE L N T T #iskil MySQL Query Optimizer BURAR[) “AE” , 4B 1M Bk L.

B8R, RATRHIE SR T RATE A IE RS E LN, JF HARAE TR 7E AR MySaL
Query Optimizer, {HIFSCAH & IRFAMIBIRZ MR ER DN EAEN RG] P HEIN TR ERS]
LR IFA S AR FGE, (HAERZHI 5 N IE R LG I .

Lo X TR, LA XA Query REUEME ARSI

2. FEERAARIIMNAE, 0 Query RILUEM: AT 10 BAER 517 BBy HESBEE i ;

3. FEMERAARIIMN AR, SRR REN S 200 Query ) WHERE 1AJH 2 FE MR

15

4. RTREERL AT LTS AT Query (S RIK B PR IE R 51 H AR i gk oA

Hint AWFEHIRTIIERE, DU 5 IR 57 ARG T, (3] I S80I 2 47 Bl oK 098 6 )L o

MySQL HH 2R 5] ) B 1

ARSI, FATERNZ T AE MySQL TR R 5 IAFAERIBR S,  LUMEAEZR SN o AT BE ff 8 T
BRAGIBT RIS RS T BT MySQL 2R 5 [ FHAH S [ BR .
My TSAM £7-if 5 | 5 2 5| K SRS BEE L 1000 755
BLOB A1 TEXT 2R 41 H BEAIN AT SR 5 5
MySQL H BiANSCHERR LR 5 5
AT (= 5 O) [E MySQL ik R4
A PEFEBAE T REus )5 (41 abs (column) ) , MySQL iR HZRS!;
Join WAJH Join AR 7 BEEIIA—SUARHE MySQL JCiEAE FH %51
] LIKE $RAERIHEIn R4 OB BT ITA (  %abe. . .” ) MySQL Lyl fHZR 51
AR A I % MySQL JCiE{EF] Hash &R75l;

e L L i

FEBAVEI RT3 208 iR e R, JUHE B RO R 5 s 00, PO IZAR
2 oy W BA TR A i 2y 3 el R R PR RE e AR

8.5 Join KM FEER R HLIL B

AIIRAIEL THE T MySQL Query Optimizer M LAEJREL, 2237 Query ALALITIHEAS J DI AN
B, PR T RSIERETYY, X RANTEFESE Query BRI AR SNE, H BN A G ke R
1 Join iff), 4REEFRAIN Query AL K.
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Join FISEHL g AL

fEFHE Join WHAJHIDUAL B Z AT, FRATE SEEIMAE MySQL 2 T RSEI Join 1), HZEPfE
TR 5, AR LR R T I EATE T MySQL H Join YSEELE B

76 MySQL 1, HA—Fh Join HiL, Wi K4 55N Nested Loop Join, Ab¥EA HABIR 2 £d A
Bt Hash Join, ¥ Sort Merge Join. W44/ X, Nested Loop Join SERR b2 ifid K5, %
(P45 AR N TR, AR5 — 44k ik iz 2 SR A h I B/ i B 4R 21 F — /MR & i3
P, REGIFER. WRIEAE =AY Join, WHHENFIH MK Join 45 RV DRI LA,
OB A S 228 = AN R Al B, witkiE R

N HFEA R A=K Join TEAPRBIKEH] MySQL ) Nested Loop Join ST,

A BTEER Explain —/ME MySQL 5. 1. 18 A FFAGHILMH G B (TEZATRA HUg
BA G R, SERR AT R AR FrEU R s B 3A 52 MySQLS. 1. 26.

Query WIF:
select m. subject msg subject, c.content msg content
from user_group g, group message m, group_message_content c
where g.user id = 1
and m. group id = g. group_id

and c. group msg id = m. id
A TET ], BATEL T #AEA group_message FIEIN T > group_id MR
create index idx group message gid uid on group message (group id);
RIGEEIANN Query MIHAT IR

sky@localhost : example 11:17:04> explain select m. subject msg subject, c.content
msg content
—-> from user_group g, group_message m, group_message_content c
-> where g.user id = 1
—-> and m. group_id = g. group_id
—> and c. group msg id = m. id\G
sekokskokskokskokskokokskokskokskokokskokskokskoksksk [, row  skekskskskskokskokskskoskskokskokskokskskoskskokskokskok
id: 1
select type: SIMPLE
table: g
type: ref
possible keys: user group gid ind, user group uid ind, user group gid uid ind
key: user group uid ind
key len: 4

ref: const
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rows: 2

Extra:
skekskokskskokskokekskokskokskskokskokekskokskskesksksk 2, row  skekskekskekskskokskskskskokskskskskokskskskskoksksksk
id: 1
select type: SIMPLE
table: m
type: ref

possible keys:
key:

key len:

ref:

TOWS:

Extra:

PRIMARY, idx_group message gid uid
idx_group message gid uid

4

example. g. group id

3

seksfokeskskokekskskokskskokokskekokeskskokokskokoksksk 3, row  skekskskokekskokekskskokeskskokekskskokeskskokokskokoksk

id: 1
select type: SIMPLE
table: ¢

type: ref

possible keys:
key:

key len:

ref:

Trows:

idx_group message content msg id
idx_group message content msg id
4

example. m. id

2

Extra:

AT LLE H, MySQL Query Optimizer i%E#%T user group fEANIRENE, H /R HIRAMEANM K
f user id it %K EMHES] user group uid ind KFAT const KRG ref &k, KRGl
user group FRHUIIEHRMZREN group id FEAENEMSAT, X group message FEIFAEH], R
Ja i user group Ml group message MWNRIETRLEEF ) group message [ id fENSAT 5
group_message content [f] group msg id HCEGHHTIRIAA W], A RIHREM4ER.

AR T DU~ R IA AR R IR
for each record g rec in table user group that g rec.user id=1{
for each record m rec in group message that m rec. group id=g rec. group id{
for each record ¢ rec in group message content that c rec. group msg id=m rec. id

pass the (g rec.user id, m rec.subject, c rec.content) row

combination to output;

AT DL SE S B R AR TR HS SR A BAT 15 L«
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Mested Loop(ref) Mested Loop(ref)

{g_rec.group_id=m_rec.group_id) (m_rec.id ijfec- roup_msg_id)

_.-'—"'_'_ﬂ_ﬂ_ﬂd

T VY

nding 12s ynsay

]
]
/

)i
i

_\_\_‘_‘_‘—\—._ +

i

group_message(m)  group_message_content(c)

user_group(g) index ref scan index ref scan

index ref scan

AT L4 group message content K E[fI[) group msg id FEMEL|, RIGFEERITIRI

sky@localhost : example 11:25:36> drop index idx group message content msg id on
group message content;
Query OK, 96 rows affected (0.11 sec)

sky@localhost : example 10:21:06> explain
—> select m. subject msg subject, c.content msg content
—-> from user_group g, group_message m, group_message_content c
—> where g.user id = 1
—> and m. group_id = g. group_id
—> and c. group _msg id = m. id\G
sekokskokskskokskokskokskokskokokskokskokskokokekoksk [, row  skekskskokskskskekoskskokskokskokskokokskokskokskokokok

id: 1
select type: SIMPLE
table: g

type: ref

possible keys: idx user group uid
key: idx user group uid
key len: 4
ref: const
rows: 2

Extra:
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seksokekskskoketskokekskskokekskokokskskokeskskokoksk 2, row  skekskskekekskskokekskokekskskokeskskokeskskskokeskskokok

id:

select type:
table:

type:

possible keys:
key:

key len:

ref:

TOWS:

Extra:

1

SIMPLE

m

ref

PRIMARY, idx group message gid uid
idx_group message gid uid

4

example. g. group id

3

seksokekskskokeskskokokskskokeskskokokskskokeskskokoksk 3, row  skekskskekekskskokeskskokekskskokeskskokekskskokeskskokok

id:
select type:
table:

1
SIMPLE

C

ALL

NULL
NULL
NULL
NULL

rows: 96

type:

possible keys:
key:

key len:

ref:

Extra: Using where; Using join buffer

HAVE BN user group KMV ref R T ALL, WAk, R85 —4T1) Extrafs BMNEA
RN B A  Using where; Using join buffer, WEt2ii, XN T M ref 2Bk ALL 1RA S Hf#,
BAUAT MRS IORT T, SREIIT AR T, Using where KA AR Z )G,
PATTHLIAF content FBUH BB X L P K HEAT where 1 UEA REINAS, (HE )5 BLI

Using join buffer f&—{MHWg?

SEfr b, XL Join IERARMMHE TRAEZR  “MySQL Server PEREMAL” —FErh Frde 2 —A>
Cache ZEAHKRIHIANZ, W EZIATE join buffer size ZETKE R Join Buffer.

Scfs b, Join Buffer JUFHEATHY Join FAN ALL CWsfilf) , index, rang mi# /2
index merge MR A REMEAIH, Frik, 7EFAT1Z45 group message content 3] group msg id
BHOEAIL T, 6 Join & ref JUWHY, FRURAGBAT AT A BT Join Buffer.

MIAMEH T Join Buffer ZJm, FRATATLAERL T il YIZAS R IL A sl P RATH Join 5S8R

R

for each record g rec in table user group{
for each record m rec in group message that m rec. group id=g rec. group id{
put (g rec, m rec) into the buffer
if (buffer is full)
flush buffer();

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



flush buffer() {
for each record ¢ rec in group message content that
¢ rec. group msg id = ¢ rec. id{
for each record in the buffer
pass (g rec.user id, m rec.subject, c rec.content) row combination to output;

}

empty the buffer;

}

AR, W RGE I SR L B R BB R S B A S B, T

Mested Loop(ref) Mested Loop(Al)
(g_rec.group_id=m ra:.group_idj (m_rec.id= ren:.?rc:up_msg_idj

™

nding jas ynsay

[

==
‘ah:]
Gl
)

mn
[INIL

808

!JSEF_QFGUF'IJQJ group_message(m)  Jpin buffer Qroup_message_content(c)
index ref scan  jndex ref scan full table scan

i EE ], BACKKNIZAS MySQL o Nested Join MISEHUSHEAT A TH#E T, tHIVIZNE
2 MySQL fEH] Join Buffer MI75VET . R, XHUIFRAW LB SMNERMNAE, Lol TohERk
Yo ATREAFAE I 32 B IE MUY A S L5 B R 5 T

Join iEA)ILAL
EWHAT MySQL ' Join MISEIUEPEZ S5, FeATmt bbid 28 M anig iz anfe] LA —"—A Join &
w7

L JSHAREmD Join #AIHH Nested Loop FIARM ELICEL
Wnfargs/b Nested Loop HIFEPREIKEL? i RUMINER A —A, EUE LB R S REISH]
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BER/DN, X I REAEAT S AT AL EEA I 2 — “ AR /D RIS K IN AG R

AT B REN5 REEMOR,  SORE & BRI L, e BAE K sh 45 R4 L Py
i EPAT IR R O . e, MR GR AR R B) Join IR, WIREE A i
WHERE Z6Fid 35 A 10 45ids%, MR B A 20 Sl WIRIATESER A FIREhER, Bt
YRR METREED 20, IBABATELL Join ZFAEXPIKBIE (& B) MLLEGLIEM A 10 K. &
Lo WEARBADERR B A NS, WIFHEAT 20 JOER A FHELIE,

AR, BLARAIAT P AR IE Join A B AN RIS ] (B H AR ZE 0 A2 K.
RUTRAAAEBR I ZE R I RO U R SO FAT Tt A R 1 (45 SR AR (1
KAWL Join WEAJRISRSINGUY, 12 LI R CAOR IR RBONIEE AR T it LT AE R SRR K
ANARAT B AT IK S AL o

2. RSBtk Nested Loop [IPY)J21EHF;

AMUBCRAERAEE N Join FHNAZAMNT, SEER EAETRAIIACRE 718 5 A It A7 AU D AL )5t
W AR ZEIEIA T IATREIR ), BHXPEIA LN BENE, AR BAMEIA st BE 1T 2R R
PRI

3. fRE Join WEAJHHIKBEIER L Join I FEOAHR T

TRAUEIKEN R E Join &M FBOAWRGIMH I, R B i g, R ikgiRs)
Rl Join FAFFBMRSG T, A RERIEIEI H AR E HHASRENS AR B D OB, Xt IR i e A
JEIEFR 2 B 7 ik o

4. HTCVELRUEREIREN R Join S BB RS HN AR AR AT T, AZERFAE Join
Buffer {19 H

RSB R IR, AT Join A7 All, Index, range B{# /& index merge JSHY[H)
%, Join Buffer iR LT o fEXMIENL K, Join Buffer I R/NEXTEEA Join BRI
FEERBIHE W OCHEMIER

8.6 ORDER BY, GROUP BY #1 DISTINCT {i{t

B TR Join WEAJZ AN, B —2 Query WAL LU E ), A5t 2 ORDER BY, GROUP
BY DL DISTINCT iX —=JRExif], % EHX KA M & B H 7585, BB THE 77—
&, P HX =2 Query EAIMMEEARIHT.

ORDER BY fJszEl 514k

7t MySQL ", ORDER BY [{ySzBIAG 1 N pyFPS A

& Rl ARG EEDASA AR, XA AT AT AR R AT 45 20306 2 2% P i
BRI 7 2R 91455 7 i

& AP ELEIE MySQL HET S AT 5 R R R s AT HE AR S PR R B
P IR A1 45 7 iy o
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AT P AR S BLT AANEER AT. ESE T N AN RS T 5 [
ERUYStBURIN I QUATTILE

sky@localhost : example 09:48:41> EXPLAIN
—> SELECT m. id, m. subject, c. content
—-> FROM group message m, group message content c
—> WHERE m. group_id = 1 AND m. id = c. group msg id
—> ORDER BY m. user id\G
sekokskokskokskokskskokskokskokskokokskokskokskosksksk [, row  skekskskskskokskokskskoskskokskokskokskskoskskokskokskok
id: 1
select type: SIMPLE
table: m
type: ref
possible keys: PRIMARY, idx group message gid uid
key: idx group message gid uid
key len: 4
ref: const
rows: 4

Extra: Using where
sekkskokskokskokkokokskokskokskokokskokskokskoksksk 2, row  skekskskkskokskokskskskskokskokskokskokskskokskokskok
id: 1
select type: SIMPLE
table: ¢
type: ref
possible keys: group message content msg id
key: group message content msg id
key len: 4
ref: example.m. id
rows: 11

Extra:

EE LI Query i), WIWA ORDER BY user id, MAFAZEdAT iR 218 HE v #0E
We? HYHX FIEAZAR N MySQL Query Optimizer dEFf T — /NI IR G IR TS 0] 2 (150
(idx_group message gid uid) , XA, FATHE group id MIZAHF 2K EHE O &2 T4 group id
Al user id BATHIFMI T o M BARFA TP AAUAURG — A user id, (FUZFRAIN WHERE 5ok
TIRMEHHER) group id E—FF, R URAEAERAMRME group id KIATHIF, RMEIMEREH
FETEA R FRATAT LB R i BRI SN PAT I R
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Mested Lnn% (Index Bef)

STy
B
;——x‘fp[: . e
EJ —_— | L
= - .
[e=m — ||
EEEE | o
S . -
— {3 :
_ ) | aps
Crdorast iesiam Drd;%-%l?rdex Scan Table B

Bl F ] Table A F Table B Zr# 4 EM Query T/ group message Al gruop message content
XA

BRI R 51 S B HE P 10 5 MySQL SRS SREAEHH P I et R s, mT RASE 4 Su A D
TR BEBEAE. FTLL, EFRAMLAL Query WHAJY ORDER BY [, JATREMH] A RS
SRIBE G S B I HE AT, AT DUROKIE B2 (K42 71 ORDER BY $AEMPERE. fEHLE Query MRt fEr, R
20 1 3 G S B IR HE P A T R B R 5 - BUR Y, R IINR 51 7 Bt 2 ER 1. R, R
G RIS EPPA I AEZ R T I I Query BralisksEma, PRk,

WERBA RS IA I, MySQL AR SEILHEPWE ? JX i MySQL TG it S 7 LM AR S K4
PSR A7 5 R [0l B b A T HE s 55 1 o R B AT X A S B ST A R AR 3 A

FE MySQL 5 P HEReSEBLT AU, e ZHEAT AR N IR HE e SR SE IS s 1O HE 7 . MySQL H i e] LAGE
1 PR SRR S DU R HE Y A

Lo HOH AR DA I T HE R 4P (0 7 BELL KT UBLRGE A7 24T Bl AT HR 15 &, 4E Sort

Buf fer FRBEATSERRIIHEAERAE, ARG ARGy 2 )5 B MR A TR B0 Rk [P R 25 S 1

SRI\HAL T B, FHRFI25 % )7 b5

2. MURIIESAE— UKHCH P 7 B UR P i SR I P A Al 7 B B, PR AT 22 107

BAF AT — AR, SRJGTE Sort Buffer HURHEF—~BAITHeEHE BHHTHEY, fon F A H

HEY IR AT HR S S A TE N AF X IR A A 7 Bl AT IR BT UL &R 4 R AR, L R

JP IR B4 25 i o

AR R HE A MySQL — L DGR I HE 5%, 18 A UE N MySQLA. 1 RRASA TR 1
TN SRR Sk o 38 R R S S R LA, RSt gl T B 1 ki . AR 2 )
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AT R BRI, R T 10 BE. MR, S RMEARTIEREE AR, IR Rl
R o A A7 2 TR O T DA 7 3 T i BRI RI PRI — D SEBISRE B 2 MySQL A AT HE P51
IR AT TR, DB S R HE 7 B

sky@localhost :

—> select m. id, m. subject, c. content

example 10:09:06> explain

—-> FROM group message m, group _message content c
—> WHERE m. group_id = 1 AND m. id = c. group msg id
—> ORDER BY m. subject\G

sekskokskskokekskskokskskokokskokokeskskokokskokoksksk |, row  skekskskokekskokekskskokeskskokekskskokeskskokekskokoksk

id:

select type:
table:

type:

possible keys:

1
SIMPLE
m

ref

PRIMARY, idx_group message gid uid

key: idx group message gid uid
key len: 4
ref: const
rows: 4
Extra: Using where; Using filesort

sekskokeskskokekskskokskskokokskskokeskskokokskokokskosk 2. row  skekskskokekskokekskskokeskskokekskskokeskskokokskskoksk

id:

select _type:
table:

type:

possible keys:
key:

key len:

ref:

TOWS:

Extra:

Kt—F, RN PAT U RIFEEA AT A X 02 E 24000 1338 AT g
group message %[ Extra 8™, £ T4 “Using filesort” W{E &, Lkr FiXgi/E MySQL Query
Optimizer YEHVFIAT, M0TF ZRATHEPHRAE A BEHL IR bty (1) B R OR [P P 0 . AT BRan

1

SIMPLE

¢

ref

group_message content msg id
group_message content msg id
4

example. m. id

11

2RI, AE
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Mested LUD% !_;Index Ref)
ST S
& | ([
L Gsal__gae
: o
’ L ssal
i || ) EEE 3
L ]| V4 -5
-y |
Uﬂngglgdélcan Filesort operation Table B

XHBATER T, MySQL (RIS — N RIME G, Syt e Bl 2T 17—k
filesort, Wl ZHEFHEEAE. S5 TR AT G4 LM IS 25 R A4kilid Nested Loop Join s
R AR MR, KEAERME, XA filesort FEAZUUE MBS SCHEATHEY, U2 SRR
AT T — PR A

ki, BAVER T HE A R AR AR LA T ) filesort #AE. MAETRATSERR Y
b, AR ZWHEIRATNE S ZER 0T BEHA R IXFE, T ReFE ZHE P F BRI AE e Tk, 8l
MySQL 7EZd—k Join ZJGAMATHIF#AE . XFERHETAE MySQL P I A REf i A A Sort
Buffer #EATHIT, Wi — NG 24 200 Join (45 RAEAFTBONIRIN 26 2 5 7R I I 2 1 4
PEHLE] Sort Buffer WHFATERAE. N A @ PR eHk P B RN BIIXFE AT TR, A FRA Tk 4%
i) group message content F LA content FEKHITHIFZ )G

sky@localhost : example 10:22:42> explain
—> select m. id, m. subject, c. content
—-> FROM group message m, group message content c
—> WHERE m. group _id = 1 AND m. id = c. group msg id
—> ORDER BY c. content\G
sekokskokskokskokskokokskokskokskokokskokskokskosksksk [, row  skekskskskskokskokskskoskskokskokskokskskoskskokskokskok
id: 1
select type: SIMPLE
table: m
type: ref
possible keys: PRIMARY, idx group message gid uid
key: idx group message gid uid
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key len: 4
ref: const
rows: 4
Extra: Using temporary; Using filesort
sekokskokskokskokskokokskokskokskokokskokskokskosksksk 2, row  skekskskekskokskokskskoskskokskokskokskskoskskokskokskok
id: 1
select type: SIMPLE
table:
type: ref

o

possible keys: group message content msg id
key: group message content msg id
key len: 4
ref: example.m. id
rows: 11

Extra:

KRR PHAT IR IR T “Using temporary” , 1E&PFAIRATIHEFEAE TR BZAEMAE Join 2
JaAREAT, THEERTIXA Query HIHATIIRE:

Mested LUUE !_;Index Ref)

e ™ P —
() (-
0
R o |-
o o=
Unordered Scan Table B Temporary table

Filesort operation

B2 Table A fil Table B BT Join, RJ&5 KL ANIGNEL, AT filesort, HEMHEEA
7125 AR IR P45 % P i

T FRA I R P AN F R 7R B s T2 MySQL TG igatE S A AT B PR P SR E A T HE e B A (R I ik
ISEBLR B . EARAEHE P R R T B ] B HE e S0 Wit (B P P 1) A B S IRATL AR A 25 A
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AT PR AE I, BADOZ TR ? R EAR, FATNIZS A RELL MySQL ZE+%
2R A RERIEATHE S o IXFERT LA K IBREAL TO #8041, ARKIE LB i HE > AR IR0

1.  JK max length for sort data S E;

76 MySQL 1,y F 35— 22 X B HE 3 S0 2 3 1 ek SRk iR Ak i 2 T 0 2 4
max_length for sort data R#REM . ABAIITA R P E B B K BN T XA S EE 1 i,
MySQL shosi Bt G MHE P RE, e, WEEEE A& Brel, W EATH LN AL
MySQL A7 8075 EER Al (R AEHE - Be i, o] LUIORIX AN SR LE MySQL 1B B A coadt i 1
IR A7

2. EWADERIR PTG

MIRA TN A A AR e I, FRATTAS BT S R d A T oK BT S 8ok amia MySQL %
5 F SRR HE P 52, DR I ROIFE T e £3 0t i MySQL AN AN Edis 23 AR 22 BeAR Ja 24T HEAE
J¥, XA R T Re S AR EXMEN T, IRATRTEZE L ALERIRE B, kAR
[P 45 K AE 3G Y max length for sort data ZEUHIPRE.

3. MK sort buffer size K H;

B4R sort_buffer size JFAEN T ik MySQL w] LU SRR (HE P55, 2R T 1k MySQL
AJ DU 8 D AEHE R o 5 B e R B s AT 2 B, DA X RS i MySQL ATFAE I v ¢
AT WA

GROUP BY [F)sEEL 5114k

T GROUP BY SEZfr b A[AAE s BT HE P #4E, i H.5 ORDER BY AHEL, GROUP BY FEHEZLT
HEP 2 G o . 2R, WSRAE S A T HAL I — LR A R, BT B R AR
. BTLL, 7€ GROUP BY fYsZBd#Er, 55 ORDER BY —#Ethnl DIFIF#IR5].

£ MySQL 1, GROUP BY FRSEELIFEA Z A (=A) Jral, Py sUa M ABLA R 515 &
K5EHE GROUP BY, S34h—Hi 58 2 il R 515 A R BAT 17 m Eon 1X = Fhse B s A i—

ANI3HT o
L AEFHAEC (Loose) ZTIFAHSEHL GROUP BY

A TEFA R 5 [ F 1 SEHL GROUP BY WB? Scbn EaliAt ™ MySQL SE4 ARSI 1HHORSEIL GROUP BY [
IFA, AN ZER BT AT I A PR3 5 B RV AT SE R A A S5 2R

N IFRATE I AR BRI IR A EUR ARSI GROUP BY, {E/nil 2 B dRA I f B s i —
group message #MIZE5], ¥ gmt create FESINA group id M user id FEXMIZRG|H:
sky@localhost : example 08:49:45> create index idx gid uid gc
—-> on group message (group id,user id, gmt create);
Query OK, rows affected (0.03 sec)
Records: 96 Duplicates: 0 Warnings: 0
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sky@localhost : example 09:07:30> drop index idx group message gid uid
—-> on group message;

Query OK, 96 rows affected (0.02 sec)

Records: 96 Duplicates: 0 Warnings: 0

SRIGTEEW R Query MIHATITRI:

sky@localhost : example 09:26:15> EXPLAIN
—> SELECT user id, max(gmt create)
-> FROM group message
—-> WHERE group_id < 10
—> GROUP BY group_id, user id\G
sekkskokskokskokskokokskokskokskokokskokskokskoksksk [, row  skekskskskskokskokskskoskskokskokskokskskoskskokskokskok
id: 1
select type: SIMPLE
table: group message
type: range
possible keys: idx gid uid gc
key: idx gid uid gc
key len: 8
ref: NULL
rows: 4
Extra: Using where; Using index for group—by

1 row in set (0.00 sec)

BAVE BHEPAT RN Extra (58T HEBE/R “Using index for group—by” , SEfr Fixih/&
PFERATT, MySQL Query Optimizer I HAARUR G IFIHIRSEI T AT ZE1 GROUP BY #4E.

R E R N ESE BN PN SR
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tafi# 314248 / Loose Index Scan
SELECT user_id,max(gmt_create)

PROM group_message
WHERE group_id < 10 — — —

GROUF BY group_id ,user_id [ 1 ] [ 1 ] [ ]

A group_id < 10; [ 1 ] [ 1 ] [EUUB"EU? ]

B. group by group_id,user_id [ 2 ] [ 1 ]
C. max(gmt_create),

1. some of group_id, I]

2. scan one time every [ ] [ m ]
duplicate user_id in
same group_id; [ g ] m |
3. jumptolast gmt_create

20081203 ]

[
[ 20081208 ... |

ordered index

TR BFA SR S 14392 GROUP BY, FEZE 4 /by /2 LA R LA A

€ GROUP BY A BUb 2L [Rl— N3R5 | v g mi I FR) i 8407

& /EAFH GROUP BY (¥R, JLEEATH] MAX FT MIN IXPNERA BRELG

& RGBT IZRIIT GROUP BY A2 AN BLAAF I iz, 020 L 5 A7 AL

I AR R 2 1 2

PG 7E B A WHERE TF), R At RS RO %, RABOR S 14 B L (R 5
OB RS, R B SR A E B (B H MRS . TTIYE WHERE 70 3 B A
SEHAOERI G, AR SR ki G B4 P 0 NS L AN, IR EL PR CHUR ]
& JIES S8

2. fEH%E (Tight) RHIHIHISLIL GROUP BY
BERGIFHESZIL GROUP BY AFA B 5 3 10 DX 51 12 BAE A F5 BRI R S Ik, BT
WK RSV, ARG TR B S O 8 K 52 1% GROUP BY #AE1S BIAH N 45 .

sky@localhost : example 08:55:14> EXPLAIN
—> SELECT max (gmt create)
-> FROM group message
—-> WHERE group id = 2
—-> GROUP BY user_id\G
sekokskokskokskokskokokskokskokskokokskokskokskosksksk [, row  skekskskskskokskokskskoskskokskokskokskskskskokskokskok
id: 1
select type: SIMPLE

table: group message
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type: ref
possible keys: idx group message gid uid, idx _gid uid gc
key: idx gid uid gc
key len: 4
ref: const
rows: 4
Extra: Using where; Using index

1 row in set (0.01 sec)

EEEBHAT RN Extra {5 B EL8A “Using index for group-by” T, {HIFAENL MySQL
] GROUP BY #AEJfA il R a|5E s, WA & T E Vi WHERE 45409 B e T A R 5185 B2 )5
At gt R, XSl BER G RS GROUP BY (AT TRl A5 S o

KGRI A 7R T R REAS AT R 7

B %3434 / Tight Index Scan
SELECT user_id,max(gmt_create)

WHERE group_id = 2

GROUP BY user_id

[ 1 ] | 1 | (20081207 ]
A group_id = 2; [ z ] [ 1 ]
B. group by user_id;
C. max(gmt_create); ( 2 N = ] (20081208 ..

1. all of group_id (=2), [ = ] [ . J [EDUB1EUB J
2. all of user_id,gmt_create I]
that group_id = 2,
3. return the last gmt_create
at every duplicate user_id, -

ordered index

£E MySQL ™', MySQL Query Optimizer B JoariEffoiiliid #ARIR 74 HKSEHL GROUP BY #:4F,

RIS SLUTCVR G AN R G 1 FA SEI0 GROUP BY R 2 J5, A sl B R 5 ik se
o

2 GROUP BY 467 BOUFANELEH AL RGIHTZR M I %, MySQL Query Optimizer JGiZfEH]
PAHUR S 4, WE IR R RS 568 GROUP BY #:4F, bR IRE#E Bk ES. HiE,
AR Query TEAJTRAEAE N HRAR T I ISR MR T8, AT DUE T B2 R 5158 GROUP BY 4
Y5, PUNF RIS THZCH A “ 227, WLUBMTEREMRTIRS. XEER T U TR 5
AR MR ZHE GROUP BY £92R, I HAEW TR ST TR OG- 7, MySQL & w] LU S i oh i1
HEP AT, UM AU 2R 5 TS T IR PR R 21 1 T R 5

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



3. ATHImI 5L GROUP BY

MySQL 7EEAT GROUP BY #RAEIK NG EARR FH T A, 520008 2 GROUP BY ) 5-B b 20 ] I A7 5 T+ 7]
—ARGI, HiZR51 2 MFRS] (W Hash RIDRAREH LR o WH, JFARZWL, &%
RES AR 51k SZBL GROUP BY i85 ISR A A th A K &

HU PR GROUP BY [¥ysiiBl s xCAR 2 A T AR R 5 IHEAE A 1), 4 MySQL Query
Optimizer JCVEFREIGIEMZR ST AR I AE, AR T R Ed AR I I I ok 5 1k
GROUP BY #1E.

sky@localhost : example 09:02:40> EXPLAIN
—> SELECT max (gmt create)
-> FROM group message
—-> WHERE group id > 1 and group id < 10
—-> GROUP BY user_id\G
sekokskokskokskokskokokskokskokskokokskokskokskoksksk [, row  skekskskokskokskokskskskskokskokskokskskskskokskokokok
id: 1
select type: SIMPLE
table: group message
type: range
possible keys: idx group message gid uid, idx _gid uid gc
key: idx gid uid gc
key len: 4
ref: NULL
rows: 32

Extra: Using where; Using index; Using temporary; Using filesort

RHIPAT TR W2 A VR AT MySQL GBI 514k 30 1 AT EE, RS0 TR,
ST T HE A, A1 RITRATTE Y GROUP BY 45 3t. BAN AT LR KA 0 T B BT Jig s«
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& B} £ HE A 4740 / With Groups Table

[ 1 ] [zmmzu?'“ ]

)
= i

[ 2 | | m | | 20081208 - - |

ynsaJ padnolb

[ 9 ] [ n ] [2001205 ]

B B-BEBH J

'x-—;'
Temp table filesort
(groups table)

ordered index

24 MySQL Query Optimizer AIUNAGELIRG[FIHHHARE B 2] GROUP BY M4y )G, MhAs
PIANIE PRI AL A I I R R 15 T 16 7 Ok SE B GROUP BY T

LEIXFE R R IXFERE L. group_id FEAE—ANE R, 2 —Aul, 1 H GROUP BY
FBA user ide. UL MySQL JCVEMRIEZ DT E ) GROUP BY [Hscil, Haescimit | yu 4
BRI TR S, RIEEIEANIG 2R, KRG AT HER 43 4 #5E k58 % GROUP BY.

)P b =R MySQL Ab3 GROUP BY #7720, FRATTRT LUEF XM 75t G N PR AR A S %

1. RAATHELE MySQL AT CARIHZ IR 528 GROUP BY #:4, 48R iz s 4y k.
TERGAVIIEOL Y, TATT0T DUl AR 5 8 A Query XA 7 X CRiE 2 H (15

2. MIGIEMTHZRSI5EM GROUP BY [RINE, T ZAFH RGN R HFE filesort, FrLAIRATILIM
P A sort_buffer size Rfit MySQL HEFHIR AR, iy S EAEIAT K4 AR GROUP
BY #4E, DR G S H AR G 0 I IR R /N R I 2 tH IR I I R 508 copy  BIRAAE b1 FdkAT
A, IXIS R HE 2 A R VE Rk B W T B

2Tl R R GF X p AR, BT B EAE F O SERR N 3 5 A ) 2 IR ROR, A
RETFRVAEM T % BbAh, ZEfifl GROUP BY FJINRIEAT — AN/ I AT LAk BRATIFE A L oA H 3 &= 5
PIIEOL Rk filesort #E, R/ MERSGAIM—LL null HF (ORDER BY null) ff4
l, REALZER— P E SRR .

DISTINCT [F) sz 544k,

DISTINCT 5fx A1 GROUP BY [H#fEARH A4l AR ZAE GROUP BY 2 & A2 A HUEUH — 4%
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KIMC. Arh, DISTINCT [FSEILM! GROUP BY RSEIMBEEAZEAZ , BAT KK . [F#E AT LI A
R T R R R R T RS, R, AU R 51 BIRESE R DISTINCT i, MySQL
SRR IR I 2k 58, (R, FT GROUP BY A — =512, DISTINCT JAFEMATH . thule
i, EAUA U DISTINCT #:4EM Query W ICIEUNRIH R 5|56 g E %, MySQL A H ki &
KA — BRI A7, ARG R P B AT filesort #EE. 8K, WA AEAT
DISTINCT [ &M T GROUP BY JFRHT T 4041, I 7T MAX 2 RIRA mEERE, ik
VEEE filesort T o

A LA L Query aRfIR €7 — R DISTINCT fSEHL.

L HRFEFRELAERS 78 DISTINCT #§AE:
sky@localhost : example 11:03:41> EXPLAIN SELECT DISTINCT group id
—> FROM group message\G
sekokskokskokskokskokokskokskokskokokskokskokskosksksk [, row  skekskskskskokskokskskoskskokskokskokskskskskokskokskok
id: 1
SELECT type: SIMPLE
table: group message
type: range
possible keys: NULL
key: idx gid uid gc
key len: 4
ref: NULL
rows: 10
Extra: Using index for group—by
1 row in set (0.00 sec)
AT MRS TG 2], $AT TR Extra {580 “Using index for group-by” , XAAEATAE
B2 A AFKATHEAT GROUP BY #RAEMINR, $AToHRl i R X Bl R 53647 T GROUP
BY We? JLSHX st T+ DISTINCT fUSEELEBEARSCH), £ESEHL DISTINCT iR, [IFEt 2 2504
(17, AR5 TR H HUH — 4R B 45 % P . X L) Extra {5 Bk & RN, MySQL FIHAA#L
R e T A EE. MR, WF MySQL Query Optimizer HEZREWSALIFF ATEAL— rof X B
(15 B4 “Using index for distinct” MSmtSEdr s S ib NBRAR T, i,

2. AIFRE BB KRR T AR ]

sky@localhost : example 11:03:53> EXPLAIN SELECT DISTINCT user id
-> FROM group message
—> WHERE group id = 2\G
sekkskokskokskokskokokskokskokskokokskokskokskoksksk [, row  skekskskkskokskokskskoskskokskokskokskskoskskokskokskok
id: 1
SELECT type: SIMPLE
table: group message
type: ref
possible keys: idx gid uid gc
key: idx gid uid gc
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key len: 4
ref: const

rows: 4

Using WHERE; Using index

1 row in set (0.00 sec)

Extra:

XL R AE R SR R S 9280 GROUP BY 524 —Ff. SZfr b, XA Query [Hscdlilfeqd,
MySQL £sibArfil 51 %494 group id = 2 MIPTARSIE, FHPTAR user id, REFHRTIMCHT
Felk, REE#R— user id [MWRFIEEMEERE — &G, YRR EIA gruop id = 2 ERY]
B 58 3% DISTINCT #4F .

3. FIFEAMERH ICIE MR I IWI T 585 DISTINCT IR 2 2 Bk

sky@localhost : example 11:04:40> EXPLAIN SELECT DISTINCT user_ id

-> FROM group message

—> WHERE group id > 1 AND group id < 10\G
skekskokskskokskokekskokskokokskokskokekskokskokesksksk |, row  skekskekskekskskokskoskskskokskskskskokskskskskoksksksk

id:

SELECT type:
table:

type:

possible keys:
key:

key len:

ref:

Trows:

1

SIMPLE
group_message
range

idx gid uid gc
idx gid uid gc
4

NULL

32

Extra: Using WHERE; Using index; Using temporary

1 row in set (0.00 sec)

2 MySQL VAU MR 51 RI A5 /8 DISTINCT #AE %, sk AN AN FH I I 2 R AT HH 0 [ 4
ET o HZBRAITLLES], 6 MySQL FIFHIGR K5 DISTINCT [fIfffs, FIALEE GROUP BY 47— silX
Wl DT filesort. SEPr b, 78 MySQL M4y 4lEkA, FHAR—2 AEEHET A RE e sl 4L A 11,
X AE LI GROUP BY b /NI 4280 17 Sbr FOXH MySQL 1E2ERATH PO T
Sy 2 e S5 5E R DISTINCT $RAEM, BT filesort XAMEFHAE,

4, JETA GROUP BY 454t E

sky@localhost : example 11:05:06> EXPLAIN SELECT DISTINCT max (user id)
-> FROM group message
—-> WHERE group id > 1 AND group id < 10
—> GROUP BY group id\G
sekokskokskokskokskokokskokskokskokokskokskokskokoksk ]|
id: 1
SELECT type: SIMPLE

row k¥skskeskskskokskskskksiskskekeskskskokskskskk

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



table: group message
type: range
possible keys: idx gid uid gc
key: idx gid uid gc
key len: 4
ref: NULL
rows: 32
Extra: Using WHERE; Using index; Using temporary; Using filesort

1 row in set (0.00 sec)

IR BATHA— TIXAA GROUP BY — {4l 1 2R A s Bt sl , AN B 28 = Aol tl, mrid
FRCLZ T filesort HEF#AE T, BOARAMEM T MAX pREUKIZRitL.

%} F DISTINCT FIfift, F1 GROUP BY FeA b—3fff i, QB TRIHETRS], HEIERMHRS
(R, B R AN K45 SR b/ T DISTINCT #AE, REHE 1% 10 #VER AT (1 T0 #eE 1k g
SEENE - MER I .

8.7 IhE;

AEELNA T MySQL Query HEAJANSCIPEREHOL AT JBH A%, WAAs T o], A8
RENE T B 18 W ACAE 2B AR T — iU . AR T MBI B E T RAVIR 518, 215
Ak Query WHAJK L5, DL S JERTE AR, 2 Query TEAJHIIHIE A HIXEAN . 2
MLy, RATEIHESE bRtk b A S HOIER S, BRI EE. Pril, AR SAE AR
A, ABRROGILA, DAFSONMRYE, FATIERE, A BRI A OX Query TAAEAIRA NN,

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



% 9 ZE MySQL #i3E Z Schema i iR AL

|3

HY &5 :
IR NEBIN R Ve RE A AT I 2 5 AR R PP AR e 2 2t PR AR ) (R R e LAk R, HsziX
REANERORIRIX . FOESZ M PE RS K IR 2 AE B Pt C 2828 110, I I DL AR 22 I e
7 R PR 0 A L AR AR R A ZE e vk T BT ORI — L8 e 1 HL B 8 AR P ) B R A
PR o ASEERE AT /E MySQL HidifF Schema Bevt (IINRORUES AT REMT m AL, AT Bl b 5 R AT o

9.1 SHAIEEWIT

RO R A0 — S A d 5 PR e 2

TEEAEE Schema Wt BRI, —HA—MERKFENR “ZleF i Mo aAE . il
PR P et s 22 Schema ARG, SR UIAE, § I, wE s B S A s TSR RER) >,
TSR e RGO S I, JLFARA BERT U AR B . fEIR 2 AR, %R Schema 2 175
2 i W% Schema BT AL F5

{E2, RN T — R MR AZ B I YA R e 5% FR PEH0 126 0 i A Y AR T
G ot I o U vy Y AT P £ 1 N I DI S R DDA 6y e PR =11 PN S 7 S I N i R O 4 €
R4 iy o

SEbr b, R L EREEE I TCAR AMXUAUE A T ik JRA A AR [R] 50 Bt R I RE g 2R [B] L 4%l 5K
A MR E L SR AR 4 I OIS EEAG, Bdls Al s TR S L B B2, T HLAAA B R AR A
HFRARF /DN, X RAERE A B8 A A (4>, A3 TR K/ B AN PR AR L T

T 3R 1 0 s — BN e o5 B ORAIE 32 SR MR IS AE 208l e s In 25 P 21 AR ARALE
T 5l 240 RO T Kl PR A B LS — R AR B IR 1 4

FrLh, XT3 PEREMIZLYE 2 Schema Wit, FRATIANRE e 4 LAV E AL U B kA I ME— 1 FR 5.
TP R, A MSEFRTT R A, DIPERERE T AR A H bRk I sk TAE, R ZmHEN T RA] fEd
e, BATLINU BT .

WU — ik Query RIIRZD Join

P MySQL A4 25 I 138 AT RETS 48, MySQL FIAAk 28 AR SRR 10— AR AL S AR SE B A E
WHLF, (HJE T H AT MySQL AT B e vHE BOEAS R R, BT DL R DA R 3 1k A
=, IR MySQL B 5 T EAL IRFER ik, BARACHIEE Join [k — ML AR BE LU R REIAS 2 LL A v
IPAT IR, AHE IR —2 § Sl e B AR 241 Join N, IRZE S AR A B HAT VI,
AN ISHEET 25 3R IR U ) U 3B BRI R AN G, 18 R A% Query ITEEAAHATRCRIK T .

Pl O T AEBATH Query HATTHRIR Al REMI il fe AT R 5 st 2 R B D Join, 22
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D> Join, FATHEAN AT E S ) 77 ZEE R T BRI UAR S

X B EA TGk Em I “ 520 MySQL Server PEREMIAHRIKIZER”

—3Fi “Schema B 1I% PEREIFE I~

XA 7R 2D AT IR R = R . T group_message & FNIRATE T kA5 B&
(1) ID 15 8, s TR 51 group_message K I T & A {5 B4 nick_name 5 847N

authors,

PALHT SEIA L Dy BE ) Query FIFATIHRI (group message bad EALALHTINE, TGN
group message ) :

sky@localhost : example 09:13:41> explain
—> SELECT t.id, t.subject,user.id, user.nick name
-> FROM (
- SELECT id, user id, subject
- FROM group message
- WHERE group id = 1
-> ORDER BY gmt _modified DESC LIMIT 1, 10
-> ) t, user

-> WHERE t.user id = user. id\G

sekokskokskskoskskokskokskokskskokskokskokskokokskoksk |
id:

select type:
table:

type:

possible keys:
key:

key len:

ref:

TOWS:

Extra:

row skkskskslkeekesksksiskskskskskeksieskskskeskekeskekekekesk
1

PRIMARY

{derived2>

system

NULL

NULL

NULL

NULL

1

seksokekskskoketskokekskskokekskokokskskokekskokoksk 2, row  skekskskekekskskokeskskokekskskokeskskokekskskokskskokok

id:

select type:
table:

type:

possible keys:
key:

key len:

ref:

TOWS:

Extra:

1
PRIMARY
user
const
PRIMARY
PRIMARY
4

const

1

seksokekskskoketskokokskskokeskskokokskskokeskskokoksk 3. row  skekeskskskekskskokeskskokekskskokeskskokekskskokskskokok

id:
select type:

2
DERIVED
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table: group message
type: ALL
possible keys: group message gid ind
key: group message gid ind
key len: 4
ref:
rows: 1

Extra: Using filesort

AL 5 SEIAN L D BE Query FIPAT K1 :
sky@localhost : example 09:14:06> explain
—> SELECT t.id, t.subject, t.user id, t.author
- FROM group message t
- WHERE group id = 1
-> ORDER BY gmt_modified DESC LIMIT 1, 10\G
sekokskokskskokskokskokskokskokokskokskokskokskekoksk [, row  skekskskokskskskskoskskokskokskokskokokskokskokskokokok
id: 1
select type: SIMPLE
table: t
type: ref
possible keys: group message gid ind
key: group message gid ind
key len: 4
ref: const
rows: 1

Extra: Using where; Using filesort

MAAL TR J5 AT TR BT LA H 9 3 1 22 A K1, DA T2 &R 2 ANk
(group_message flluser) A REAFRISER, 1MPLE R EK &R group_message — AR LASERL, I
BT “VEE” {5 BI04R3) T group message.

MEHE G B R, XA A A B . R4 ] BB R user A group message & H1 I H]
JUEFREEA S BT - WERRIE I, ERFE ZEHUH N R IEAE, TR Re Lk B s ORUE
—3, NP AT 2 @ HE, APEREMECRE G, XMICRZAEEAMER, BA
AV B AR T, AR IRAIAEE TR R I A (IR, B RZE BRI BR S H £
TR R AEAEF PIRAR ETWe ? AT EEE B R — DN RR AR TERE, A R BAAT A
Ao WUBORGITIERREEE, BEARTER ARG T, R ISR S T, i HoR AT A i
AR TEZE T HR A, 3k D8 o AR IR AR B A KT Bk, SEbr B BRITR SR
A 22 A FH (1) SRS

FEREI N R G, AT s3] o R A 2 0 SR ST B D Bl AR AR 2, IRZ I
1 QR FATT R KIERIEAA BRI Schema WAt Rt REEORIN RS Z AR AGIEN . TN,
B PE (R AEEAL PR FESE FORAEME S R — 1k, BRIV R PR e P R B, R P AR R
el o X EARATREAEIC LS DL T oG ik T Bl e AT e Ik, (EAE R G0 58 B S8l R B R
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FIREEE R0 Join A RESEIL, X iAW R R INTERENC T o WIRBATEILYF 2> Join, L2 X
{7 L) B RAE N DL Join 3248, BB R I M 2T 2 R AR BRI

RNFBEEIF — summary R4

Sebr by AR LT sl EATRIE 2 T 05— R it s, gkt “ Ky Bak BRI 5.
K BEIE ELIR 0 SRS AR R I A 2R PR3 PR U SR AR b n] BAAE ™ AN 22 0 5 At S (K il 3D T
ARG IR IR P I 7 BEEIRAE A O Bt — s, K7 Bel B ff ORI H A 2.5
ER B R IEAE S A CHRAD . R HLIT

FIREMR 2 0B AR AT e % 1, FRATTWIRIA 23 #7450 (K - B i kol B R BLm b A+ A B
NER H OB ENR? ZFEA AL BTG T?

FSIIFRATAET P, WA TR B 5 BOIRRE R, 2 IR BATR 22 I ok (0 g o 244 i
Bt, T Join HiRIOTEREHAEA IR, AR FBEI &, R LA HE > &l
TN B 7 BU I A s &= o M H, AEFRATE I 200, BATH s il 4 it oAl L
ZJE A REM IR o R I PE o

IRBERAT 2R 7 BOE & T R IR 208 ?

HEEERRNTB. WA PR, s ROl KB BRI — 2K
Detail {5, WISCHEMAL, Wi AL, KN HES.

FEOOE A A BOAH BT R W R 2R 2 . i TR BUFTRIN N AR, KB DL
ALK 1 80% LA L=, i e 122 R £ Bt SO K o SR L 46— SRl O BARAF TR th
BB, WERBATZ AR R AL P B B e A T B U5 1) B T ZE A Mk LA
Bt, T2 RO AT 7B CRTAER 5 58 A B S DU AN, IR M A B ERA T 75
LU T B s . R, FRATHA A IR KT BAE N IR Z IEAMT 8. M TR 7B
P it in) R AERR,  ARPIR S 10 BRI mtARH 2 KT .

FEIRFER T, BATHH ZoR 12K 7 BN s R p v ok, L S i R ATA7 8 AR BRATIAE Y
i) A £ R IR RO REAR TO D7), AT REAS AR 53

AR AN SBER, BB 2 i W AL T B AR e m 17, (H 3R 2R T B B i
e, FATHICTE B 7 ZHE I Join RSEBL, WAL Join Z )5 AEBEALR AT RE S AT AN . JLsIXA
PR A LA, XMt BATE D PF R 7 B B B T 25 82 AN AER, U7 MR IR K 3R
T WHEMFANA T, g B ENPRl, T K7 24h, BT BRI AT, B, XK
CPFAR” PR AR ME. 1 H, XA RS AR IR R AL FE A K R R
A, AEH] Join £EVERETT I K52 M B AR 5 (1K

IBBAER K F-BUR I, e ia G 2o Hofh P Bl — IR e 7 FLsc i RILATC 2 E 1 K7

Beil B Pt ER AR, 6T HABR 7B, SR L U5 IR AR 7 B FAD b Hofth 7 BEEM
R I8 AT ORI 7 BERN N 23 3R HEOR o
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Sebr b, AR, FATERHA LR T BA RET R M. AT, AR
KRG BEF IS HAR DV ), 15 (R LA B & Uy [ SR AR e 0 T Ak, AR E Gl
T FL M ReRIE B ERE R H o

76 “Schema B X PEREIE M7 — YRR, SEBr ERAPEHET “MEHESMF7 EAMAE
W&, —A4b2& group message bad #H ] content KFEMRF T ¥ KM group message content £ .
TR I user bad R EAR AN AR PSR D 1) BHR 20 KRB T user profile K.

KI5 — F TR IRie

CRFACTIR 7 AR REPEAL T T R BENAL I BRI AR R 2, (HR WSR2, R W]
RES 4 FATAH AV 1503

AT ST FLRGE L SR B 1) AU o (BB AT PRE A T 7 B (R SRR i — R e, AN
group RN EHL AL KATRGN G, 1 HLAERE—> group [RITHRIN 1% — UUAR AE & T 7k

T ENZT R G, AT — R N5 8 /L WL 7E group message R HI8 II— AR, H KA
WIS, BR T T 2 D3 IS W & R B L (R BTN o AR5 (0 R 41 3R s T 15 1ok )
group message RMIPIRAW (—RETGFEE, —XEFERHEND RGN AP PG IFFER. XEE
gE 2 T #EA group_message RINEIERA, EWIE TE BN Query ARSI L4,

NIRA AN BB NI

HoG, ETUE SAHAR TR 5 4 A S AR SRR A L5
Fox, B TUE SRR AT FAb AW R B AR D
PR BT BT R PR AR

IR, EIE BRI e R AR 2

WL EEIIE LA AT, 0 FERA T B TS B A7 B @ e G 2 A S bR B, AL
HRAT A MO R RE, 17 AT DA ARG R R BT B SRR G BT R M. T U5 il AR A 1 v
DR g A VRS, 28 T TOUA S R JAN S B4 BB K I 48 o B iy HAR AN B A 80 2 s i W IS
8 F MySQL [#) Query Cache, 11y an SRR 8 510 0 75— 42 B T35 38 1R il (1) S B8 27 oK group message
FAHIN Query Cache RIS iEABTCIEAE ] Query Cache LhifiE.

W L ortr, BAVRE S — A A 7 ERAF X L B A5 B, Tl B — kALl
T group_message FRKL T MAHCETIE R, BTATE Hir# 4 top_message WI'F:
sky@localhost : example 10:49:20> desc top message;

| Field | Type | Null | Key | Default | Extra |
| id | int(11) | NO | 0 | |
| gmt create | datetime | NO | | NULL |
| gmt modified | datetime | NO | | NULL |
| user id | int(11) | NO | | NULL |
| author | varchar(32) | NO | | NULL |
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| subject | varchar (128) | NO | | NULL |

BT 2R, FrLlAmE T group id {58, 1M content 155, 2 [RIFE A LIAF AL
group message content ?%EF' o

EAABUE ARG, AT RELESE RN A W i, R RN AN B, bR
SRS AR e KR KPR 20 S B 1AL Schema Vel H it R ZE R AR PR g . LEAR 22 KA (B
AR R AR R, JF RS R AR e, BIA G ENIAICIE SCHE ARV A, H 2Tld
KRR IRIY s AFTEAEZ & LWL 2 A ElR 2 b S DU ARG PR (K3 TF, 307 T 1 P9 7 Bl A A
ORI I Al v L BRI T FEACE A A4

gk - MLk

TR IS I ARAL TS SR EFRATEE “5EmT MySQL Server PEBERAHICIIZ” — &1 “ Rk skonf
PERERISEM” BT Pt id o ] Bk Ul R A I 5 N e T B R AR S I e vk i o

At EEAE SN 2

R N BIZAMACHNE 2 )5 AT REAR S B thIXFE RO TTSE, Nt A B sfors “ AT LLSEm:” 1 4evt
o EMBSAE SN (W 2 S IR AR AR, R SE St P RE T AR A K e U EE— IR (i B —
DR v ) AT LEBAT G, AR R M E R BEOR B . MU SE I SR B 2 s, A6
OO T BT AR /N et BB AT, AN BB SR A e vtk SR A

R, AR G vH B #E & T Il HESEIN I SE vh R AL SRR S B, R FRAT A B, 7
a2 BT AN SOVF,  RIAEP S BEA Tty OISRE, AT I e s AL

AR GE v A5 RO G Tl HE SN G vk FRA AL S I ?
HG, G BRI EOR I AR IR A% 5
FR, Gt A5 B0 I 1) FAS 2 A RURK

PG G A BT AR %, EREHITEZ
wJa, ZHGH R EROR;

BR LHER, BEAD Ak, KEPTYEY IR G AR AT REAF AR FE I ST Bl s 2l
o WMARGHMAELNE, WIZRGESHTENEL [PIWGERE, 2 4R R SE RAE 20 UL 1 & 45 RA LK
ETUEL LB 1 top n HEALSESE

and
[a3ny

RGOS Bt SR R, [N 2R AT S U5 R R AR .
RSN GEvt,  Reth NS A O — 28, HR AR R LF D ISOT Y (ELAE RIS 18] AR A
HoXERG, SOFAS R ARRRFEAG . T LAsE 4 ml LB AR SRy, B — e I 18] Badh AT —
RGN EAFIHE LT TGk R . 10, AEGETH S T SRR I, JRATDUH ZEMGE T 47 (45 R
Kot FPECGH BT o KRR RSB (R PR R 2 B BB T, iy 23 BRI AR5 BT
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9.2 SiERHIEARE

S EAEAR 22 8 A B A SORS A 8 5GBSR LA Ui W A A, AE MySQL
FATFEIREAR T LU K A A At ik B A4S Schema BEVHIH (1.

DA EE AR v P e ) 2 S BAE T LU LA 51 -
Lo JEEZEHE “/N R SRR DA it 2 ], A TR R A 75 2 1O B EA
2. TR B S AR N A ) LA

N A T3 A A 3 At 8 IO S 2 1 K A ik A% ORI R G IR L e 28 A w] AR A

HH e
G AR R et
P15 KT A7 T R BE A ] o (1) — Sl S R A P R EL Y

NG EEED | ek | BmAME CERS) | BoRM (HFFS)

BT
TINYINT 1 —128 (0D 127 (255)
SMALLINT 2 -32768 (0) 32767 (65535)
MEDTUMINT 3 -8388608 (0) 8388607 (16777215)
INT (INTEGER) 4 -2147483648 (0) 2147483647 (4294967295)
BIGINT 8 -9223372036854775808 | 9223372036854775807

(0) (18446744073709551615)

NECCRF

FLOAT[ (M[, D])] 4 or 8 -3. 402823466E+38-1. 175494351E-38
0
1. 175494351E-38~3. 402823466E+38
DOUBLE[ (M[,D])] (RE -1. 7976931348623157E+308~-2. 2250738585072014E-
AL, 8 308;
DOUBLE PRECISION) 0
2. 2250738585072014E-308~
1. 7976931348623157E+308

I} ) 2 74
DATETIME 8 1001-01-01 00:00:00 9999-12-31 23:59:59
DATE 3 1001-01-01 9999-12-31
TIME 3 00:00:00 23:59:59
YEAR 1 1001 9999
TIMESTAMP 4 1970-01-01 00:00:00

XTHFRA, KR MHH T BHCR R AN, g7 e, Sebr b, B 2K
B 2 LA R AR TR i - 2685 DECIMAL (DEC) [ (M[, D]) 1, NUMERIC[ (M[,D1) 1, T H A K S
A e SR M e, Mg SCh 2K, WISERRAFIUIA 2K o MARZRIEANM BOK A, i D
FORANE S AT, BRIAM 9 10, D24 0o —MekUE, EEAEEE RS S, BT HAFRK R
K, i H 2 R RX A s 5 4 v AR B s LA P, T LA AN A EAS &R Bl
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XFECF A, R R AR S AN IZKE . BRI TR, AR AR
A5 S NG, SR ANEOUE, 53— AR 5 4 T LLE R 3 LA — AN E
[ 2R B e oy B R BE R AT TR o SRREANDURT LA RS AR08 P 5, ) P L et 0 A B Ay v 2o

IS I A A% SRR IEA R K2, FRATH FI Y = 225 /2& DATETIME, DATE 1 TIMESTAMP iX —Ff T o MAF
fiti 7% (B >R TIMESTAMP $5e/b,  PUANY, 1y FoAth P A 5 R #0002 )\ AN 21, 2 7 —ff%. 1l TIMESTAMP 1)
B s AE Tt L REA A AN 1970 2 i (RIINFIR], 11 55 AR AR () 8 289 m] DAAF I AN 1001 AR FFAR RIS ) o 2
RATFEALRT 1970 4F 2 A7 I T A FF K, FRATTA 2T TIMESTAMP 2874, {H2 N AT A 77 248 H]
1970 2 F IS ), fpelf ) B AfT ] TIMESTAMP Sy /b A2 ifs 2 i) (1) o FH o

A 0 A R SRS, HLRATP N AT RE R R L8, Gl XA 0 A
AT aT LUR BV R 2R b A7 A e T O, WiRRh b P A TRl o 3R, R0 R A 1) I
6, AT AT LAGS B 25 Fh 2 (KA fid 0 ] LUl 55 Fh mT BEAEAE OB HH RTINS B A7 A 22 ) e o

IR RAT .

TR
WAV KRB B AL TR E AR,
Byt AFfit i FH s K75 )
CHAR[ (M) ] 255 characters (independent of charset)
VARCHAR[ (M) ] 65535 bytes or 255 characters
TINYTEXT[ (M) ] 255 characters (sigle-byte)
TEXT[ (M) ] 65535 characters (sigle-byte)
MEDTUMTEXT [ (M) ] 16777215 characters (sigle-byte)
LONGTEXT[ (M) ] 4294967295 characters (sigle-byte)

CHAR[ (W) IR A& TS KB, (P e 2 LAk I, I DA A A K B 2 B T4
LR, U latinl WISCRAHEKE N 255 715, (HU2 WA A gbk W& KA Rk 510 775, CHAR 2871
AT RO ANE BATT L bR Ae s 2 KA, EEOR P S A M AN 2R, AR sk 4 B, MERA
h 1o HAR CHAR 2318 i b AN AR BRI A (0], AEEZE DT WM B0 (I, MySQL 43 2006 55 i (R T A 25k T
DA SR FRATT ) S B B T 2 SR A e 0 S T M, WS REATT ] CHAR SRR A7 I . 7E MySQLS. 0. 3 Z R
WA, an AT S CHAR RIS i MAELRE I 255, MySQL 2% F 34 CHAR AL HEAT #4460 4y ] LAAE A £
P B ) TEXT 2874, 40 CHAR(1000) 43 H 2 % 4 24 TEXT, CHAR(10000) MU £ % Jy MEDIUMTEXT . 17 A
MySQL5. 0. 3 JF4fi, B it 255 (12 X MySQL #iex AR 40045 AT G B, AT A3k,

VARCHARL (M) 1)@ TS AF K B R AL, A7 o F S B AP B i K R o A7 TR e KK My SQL
WA G, 1E5. 0. 3 ZHTHINRAS VARCHAR DA R0 sl B A7 1R e KK, B KRR AZ T 255 N 724F,
FAEAE 23 ) A 92 B KNS PR AT %o (HEM 5. 0. 3 JF4f, VARCHAR F 5t K A7 fits B il C 48 3 5Ok 7 1 3R
HlT, BN LAAF 65535 bytes HIEE, ANFWFRFHE T ReAF BN AR HOFA—RE . &, 76
MySQL5. 0. 3 Z R FRRAS, M FTARR IS FRFE, MM 5. 0.3 lRATF4H, MIRER B LTI T .
VARCHAR FRIAEARE R AN BRA T8 Mo 2 K IIE,  FLIE 5 F A7l 2 ) 8 A FRAT T A2 N R S B i 1
KN, R CHAR AN[R] )& VARCHAR 23 OR B FATTAE N B 55 R 25, e B BT 147 N AT A FF, MySQL
R [BIATA TR L S AT A RE . 7E VARCHAR 282 7 BBt f, MySQL 237544 VARCHAR 3 i i ] 1 Ak
B2 AN HIRAT I VARCHAR 5 (1 S PR B, M FRAT TR SE B 5 7 255 215 2 I, S 171
KRAFER K RE, MR T 255 FT i, MR ZAEH 2 4 R AF 8

TINYTEXT, TEXT, MEDIUMTEXT I LONGTEXT iX DU [A]J&@ F—MArfit 7, # 2 s &7KEkR
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M, AR B RS PR o DU T 0 52 SIS I B3 K7 AR HOR R, (FZ AT 745 S B
S B b T AR A 7 R RO DS S BAT T 2 4 AR IR, SRR REAT TR 7 RF -
BRTFRHR A%, AP RO H P/ 8. shoh, W TR sh A i IR, prLUAl
VARCHAR —H§, SNBSS < BT #0752 B P K LA 25 ) TINYTEXT 75 2 1 A7 RA7IK,  TEXT
T2 2 AT, MEDTUMTEXT AT LONGTEXT W33 75 22 3 /MR 4 AP oRAF TRk BBl (K o Skbr b, T
MySQL P9 Hk 19 dic KK B BRI 22 5b A ATT3E 52 20 %5 )7 i 55 I 55 s i ) 465 08 A5 22 o X de K fE
(max_allowed packet) KPR

IXPUAH TEXT 2801 CHAR Jz VARCHAR 78 52 Fa i F A7 78 LA —FE I 5 -
& RREBCEBRAE:

& U5 TEXT o] DMEH TEXT L (M) 1 AE 5 i ik M s K/

& L TX YRR R G AR BT s

HoAth s Y
BR T b ix S B R 2 A AT WA B2 A8, FRATTE S A B B R R AT DL R X
L
R A7fit o FH K75 )
BITL (M) ] (M+7) /8 bytes , Ik (64+7) /8
SETCv1,’v2 ...) |1,2,4 or 8 bytes (HU¥k TfEfififisk H, &K 64 4
)
ENOM(C v1’,’v2 ...) | 1 or 2 bytes (HURTAHAMEMEMEH, &Kk 65535
H)

XFF BIT 287, MBREMAM bits BH, BRAK 1, KA 64 bitse X MySQL K BlIX 2 —AHr
(K257, G M MySQL5. 0. 3 A TFAAFIESEBL (FEZ A sizhr b A& TINVINT (1) ), 11 HAUY 25 My TSAM
TEfE D4, {HJE M MySQL5. 0. 5 FF4f Memory, Innodb FI NDB Cluster fEf# 51 ITUE “ X4 T. 1
My TSAM A, BIT UAAAE S AR /DN, R EAER S Tl bit Sk AP6g, HE7E oAb i —Lefi g o 3 b A —
FET, RO AR S 40k 5 NI INT S AUAEA 1), BT DA by T 3 TR B AT 5 4, AT 820 ) INT 2401
AR BORAZ M

XFF SET A1 ENUM S8, 32 SEA R HEA AL T AR AIRAS FLE PR 7 B BLARIZ A7 BUIT A H
RIS T AL, B b A D T G A PR e SR 2R s Oy S0 — 28, BT LA SRR 58 b — A
Epuiys

WERRAIE, Bdl B X ERREEC R A ED RN i Sk B R R R A AR R T
R 22 I NATT RS Ay B 0 o sl 00 e v SR B AR B L Sk S ORISRV RE AR T . B B, BRTIX
Tofr 3 3 7 BB A o A ORI R R IR A, BRI AT DUIE I 5 ) B R R A e 1
I B AN AR S TR A TBOA R R Bt A, 3T A 3R IR RE A Bt R (1 10 1 FE AR FRAIG,  PEREtR IR B
USEEINE TSI

BEAN, T CPU AN Hcdfa A AR B s0AN K, il S it A [F) SR F) Sl A 25 i S AR PR A LR

HE PS5 TR A BB A AR 22 5 ITEL, 1 3R 7 B4 W b AT LA S LUK HE I S5 AR CPU BE ) 7
B, NAZJR R R AL S A A B R o il i AR I AR B AR AL
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9.3 MEMMRWA

MLy A S AR PERA R, AR E A — kU, 2R DN IR — A K
NFERL, AE 0 Ja SIS R R4 S AR K A A B AR T 5 4 B K — L8 AN S S A R —
P, BARAERMIAE I IR FE AR Z IR, SN FoRal, (A5 D AR T
YEgP— B TR A CH IR IR A, BeAli oF B 0 NSRRI, EE 28 70 LIS 5 M A 5
HIAEM ARG —FE, SRRV, B DRGITEREN, Aagmim A (EEwiEE DD
BN N ANIRANE S A, AfELAZES .

X T N S i A4S IL ST DR A, iy HA B IEAEAE — A g — e, AR EAE
— RN G AT EL T

RO, B NI EE R LN L2
Lo Bl AR A4 R AT BEAMBIT AR 55 R 55 4 e 47— 2

IXFE, AE DBA ZES AKX B, OB T R N BARE P OT A R b, MOREOR (EidRS
AN GBS AR AN B G R IR, ARRES I A 2 B L P IR R

2+ MRS TR TREB) - R LA (BRI ) N TSR 4

X RIS DI RERI R I IR R B SR 4L R LA E AR AN B e IR DA AR AH DGR 5
I PR ALRAT N R T E, DAL S5 o AR NES A RE, 3 E ] A KA R 2ty Rk AR
HORBAERIE

3 RADNR B A A R PR 3R] 5
R0 A RGO IL 2, B RAAEEE, R T ARAR SO 55, DRI i) s (0 K e v
A 2R N ) B R SO AR R AT B o

4y P B PR ORRR AT SE B B AR

X PR SCERAR A e I A AR AR (s 2 AN R AR AT IR 22 1) - BOX R B34 1) 45 Fof
AR JEYE, EHRE RS RS BT e BME U SR 2 Ah, i AIEm S B T B A b e
— MR, i HE N HA

5. ROIAMREOE ARSI FBRAREG S, HSTBAERT A IR N5 R 5 AR
RIHIRTIU?r—8, HRERE - DRUT idx 8 ind ZROIREEFH, DEA
X GRRE RG], NI SR 5 R R AR
PR KU AAE T DBA E4E IR P e % ERE M B I R 51 2Kt T ik 2R 51K

IR

6. LRAEHART R MV AZR ] e S PR R B R A PR, IR B R R
A R R A BB ARSI, A B A SE A T LU %% B ARSI, il B 2

ram A Rive, HESGM, STl T . MEAES, mrese . i H— HE F, i 250" 4% 1 1% 18
MNVEIAT, B R T MR BAT AT LB R T
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BRI RS TEREA R ORI, EE
FUR— AR R RSB, i

9.4 &
NE
RO SR 5 Al 55 75 SR, BRI IR T O 2 TR FR 1Y) 4R

WX RN, AR IARU A NEE,
SRR RN o BEEE Schema FIBEVIEAWIR 2 NALG AL
HE =
Schema 4f5#h, AT E LB HIEERER G AN, R EALHE TR RSENDNL S IZHE

ARG LR R AR

% 10 & MySQL Server *fef4k
AR B ER MySQL Server (mysald) HIXCSEBUBLEIAHT, 98— LA ML, 1%

G

W R MySQL 1) 222 A RANR ZHBE B ML, EARHS mysald Z AR UnA7 Gl 5T BEAR I S AL, 17

il G BEIAN G S SR B DO LA T3 W ARG AL AT B .
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10.1 WSQ Z=Eihik

HEPEA G R AT A
Lo TRERIRATIC (R0 4% RPM S R i (R e s — BEIRRCAS

1 MySQL TR HIRFE, AU MySQL AB $244E T 2 A& _E I 2 Fh 2B R AT RRCA T AR 50k
¥, WAADE=TrATR (BEEDN MG FATRAE T ADIESE.

A MySQL - AB S I ) R A AT RRCASBATT T AT W Ly Ak 2

a) I AR R R 2 Ty PRI S R My SQL [

b)  ZHRRA I L LA S IR D REAN L BE M ) G A 5

c) BTG ST IR, HEERE

d)  WERIWSE T MySQL R ARSS, R e s KREEE 15 21 MySQL A B AR SR

S TR MySQL RATHRAS K 22 & 76 MySQL AB By 5 $2 L P AR 5 T T 5% 22 /b 1 %o P e
2, RJE PRI R X LE B AT LR AR Th R i st A SRR AR R 1A (R R BE 5 T X
b MATEEM A 0S| R TR B AATRCA, AT REZAEAT LEACHS 5 T BT X B S 0S Al 17— LEAH N (R R)Z
VRO, DU MySQL 55 A ) 0S RENE BESE RIS 5. 28R, AT 283 =y RAT A If ¥ A1 3 id
MySQL — 4740, ARG S HO T T — S5 %, ik MySQL 7EXE 28 g s N RBLUEAL

Fo

XFE—1, WK IS — 07 RAT I MySQL —3E IR AL LE MySQL - AB By J7 & 4L 1) —8b i & AT WA
KIS 7, IATRATTIE A5 %% 5 — 7 4 i R RAT IR E ? JeilE &, AR TS5
BT —"F 56 =7 RAThAS W] BEA7-AE MRS ) 7

B, BT T RATICARRT MySQL BTt eiesh, R Z#0&h T R RATE A AT IR e g 5
MR BTLL, 3 =07 RATIRAS A — 2 1& & JLAb AT A 3 B Ak (B 855

W, B S =0 RATIRAR I RATE H— g #e — M 2Bk AMEER AR (@&, AR
B ORI RATIRA Z BT, 2 ot 2 08 AT R D BE I e MR FRATANAF M40, 76 FRAE A I 2 75 2
I MySQL AB B J7 B RAT WA h FEAAEAE I bug?

B, WEARFRAGIET MySQL FIAHDCIRSS, 1 XAFH T 56 =7 MIRATIRAS, MBRATT R S8 H 0 ) 7
(s, Rt MySQL (132 FF TREG I SCRE TAE S KATH, FEa v BE S fE4ade b0 F.

R ST LASE T LA EIX S ] e AR R R INBUE, 58 4] AR A A MySQL AB ' 54 ity —
BEBIRRAS,  TUE F AT RERAT S 2 ML B s PERE M A ATIRCAS T

Z AT BRAR KT 4 b AR T Tk R RO — SRR R L, BRI T LE LAV 1R
A, U Percona {E34 T — e LR F5 1 Patch 2 J5 B RATIRAS 34K R B AR, T MR % .
8%, Percona AMUAN 7 K HEBIRA, FRR) KIES T 0T Patch MRS XF T A5 S
Percona $EHE)—4E Patch A, [FII XA EEREDS F AT 4 i LAE— D ARG R 2 il MySQL i AC,  thmT B
T4k Percona $& A5G4

X R R RAS e, T AR B R, AR L BAT R W LA s, R L

MR AL 2 BATRAE T IEFEER =T 73 RRASZ e, T LRSS B S PR A0 N TR R IE P I 15 BA A BE
PACTAT RRAR 2252
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2. YEDEedE

5 R RIRATIOARAH LG, W SR BRATT e 4R Tl P AR AT 2ee, IR ATE el B rh BATTRE B %) My SQL
AR R R0k 25 8 %2 o R 3G — 28, RN I e PR A A B AT T T L

a) EPX A QRIS G A& 1 g 1R A8 SRR g 128 5 1 — 1A A ;

b)  ARAEAN R IR AT 5 BRBE A O ) G 1R S 4

o) EFRTERATTRE R N I SO B AT A DA T BA T A AL

d) AR AT BT TF ATk R A N AN IE R e e A TR B ) A AR s

e) [H—& BN LT AT LLede 2 4 MySQL;

) SESEILA— L mT R R 2 N FH 3 5T VR R & A R

FEW 22 R BT AR TR RGP RIS, R g AT TR 1 AT RES IR RE

a)  XIGESHUNI NG 1A e 2 U IS 24 AT REAE 20 15 oK 1) RIS AN R 5

b) Xk B TS PR ST R SR i P R LA 2 H0mT RE S i i R ek e o 22

o) A ASIFEARERRZ B RN T A DR £ 0 2 R i s R B R TN R 2%, BB BRI
I 1) B 5

D 2 ) B KR A T LLLE B AT A AT M B R 24, S KRR E ) 2 a5 R o 1 i 3ok
F AT Y G 2 2o o (K Lo Ak Ot — MR RN, A BB X KK A T .

FETL R A 22 I, SRR BRI — Dl BC B G S 4, AU AT IR configure fiv & Fr ik €
(KI8T o FRATT AT LLAE MySQL YA BT AE (¥ SCAF N M $AT $0AT “. /configure —help” #45
A UABCE BT i S HOETL anh

“configure’ configures this package to adapt to many kinds of systems.

Usage: . /configure [OPTION]... [VAR=VALUE]...
Installation directories:
—prefix=PREFIX install architecture—independent files in PREFIX

For better control, use the options below.

Fine tuning of the installation directories:

——bindir=DIR user executables [EPREFIX/bin]
Program names:

——program—prefix=PREFIX prepend PREFIX to installed program names
System types:

—build=BUILD configure for building on BUILD [guessed]

Optional Features:
——disable-FEATURE do not include FEATURE (same as ——enable—FEATURE=no)

Optional Packages:

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



—with—charset=CHARSET
——without—innodb Do not include the InnoDB table handler
Some influential environment variables:

CcC C compiler command

CCASFLAGS  assembler compiler flags (defaults to CFLAGS)

s N IR 2 A DA AN T, KE e LA FAT AR B E o E N AR . N
BEXS JUAN BU R L W i B S — A T B A 4
“—prefix” : BB LEKE, BIAK “/usr/local” ;
“—datadir” : BE MySQL Hl A7 B80S A% s
“—with—charset” : BE R HIBINFFTE;
“—with—collation” : ZRZGERIAFIAZLG AN,
“—with-extra—charsets” : H T ERINFRFE AT B0 P 242 (M 71148
“—with-unix—socket—path” : % 5€ socket X {fHhlik;
“—with-tep—port” . fiEREE Wi, BRIAA 3306;
“—with-mysqld-user” : 831847 mysqld ¥ os FH/, RN K mysql;
“—without—query—cache” : 22 Query Cache IhfiE;
“—without—innodb” : #&H] Innodb f7fif5] %,
“——with-partition” : 7F 5. 1 RAHIT/E partition X FrErE;
“—enable—thread-safe—client” : PAZEFE 7 X\ ) b s
“—with-pthread” : 5%l ] pthread Z&FEPESmiF;
“—with-named-thread-1ibs” : $if ¥ F HEAMRE A () 2 FE P g 1
“—without—debug” : ¥ FIF debug #;
“—with-mysqld-1dflags” : mysqld BI&I4h 1link 23,
“—with-client-1dflags” : client HJ&I4P link S,

LU EIX S SHOR AR 22 P LR AT 00— S R 24, JErP i LA e 2 0 2800 17 gk
AHE LRI T LUE S H QRS ERGEE G IRATA QN AB A, BB —, Jf
2 SRS SR A B N 10 ARG o 17 i TP — e SRR SR ARG 1345 R

PAKFPOZ A RERLME R Ui, — D RATIREME %, JERE e aolizz. Pril, fEddi e
Zhi 13 My SQL (10 I i 17 12 ) RO FH AT 75 B AL, D2 A 7 B RAAAd 5 1, AU I BT T 75 2210 5
FEAE, AETRATM RGNS S TTREMI T SR, DR IXAE K MySQL 225 A1 RS AT e e (R RE

BEAN, 0TSO IR b, AT RESTAT 2 PRI AR FEIY, WSRARNS B AR RO T

i, Se4amT LU i g P 2 H050E Ak My SQL A i A TG A AR, 1h My SQL AE AR A2 FRIPR 5 T R F4EAt dee
A1
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VRIS AL ) 2 PE S B0 BRI 2 P Debug #5202 il —3EFIARAY, 110 Debug AR 45 MySQL 5 K (K P BE51 5 &
ELEE RIS BRA 19 B U 2% 285 10 AR I e, — @ A B C ] “—without-debug” %%k
H] Debug #i3,

M “—with-mysqld-1dflags” M “—with—-client-1dflags” Wi MM FSH WM B HE R “-all-
static” P&, 7T AT Vg 1E s LA A T 2 136 Rl 2 198 4 SRARE 1S 2 de i (P PERE o A RS gm e Ml Bl
AT PERACRL AT L, MEREZRE AT e IA R 5% 10%2 % .

HARA N KB AT I el B S8, AR LAZ B AT S IR OC P 2%
. /configure ——prefix=/usr/local/mysql \
—without—debug \

—without-bench \
—enable—thread-safe-client \
—enable—assembler \
——enable-profiling \
—with-mysqld-1dflags=—all-static \
—with-client-1dflags=—all-static \
—with—charset=latinl \
——with—extra—charset=utf8, gbk \
—with—innodb \
—with—-csv—storage—engine \
—with—-federated-storage—engine \
—with-mysqld-user=mysql \
—without—embedded—server \
—with-server—-suffix=—community \

—with-unix—socket—-path=/usr/local/mysql/sock/mysql. sock

10.2 WSQ. HEEMK

FELZHESEMYSQAL 2 e, 8 A2 7 2O MySQL 1) % Ff 2 B It AT — L AL I BE 1K . BUAR MySQL R S 1)
AR SR, B PT DAAEAT IR T8 AL AOREAF BE A N = i AT, Bl DAFERR D B M ARG 3B AT
EAEERE, AT RETE AL AR BEJ06 MySQL (I PERESTH B2 A BN o 7E3X — W RATEZE M —F
MySQL (I H & (EESE Binlog) XTRGEVERERIEM, JFEARIE H S A SR VAT AT B oL S # o

H &= AR ) P e 2 )
EH T 1 RS T sty SR 1) B Mk Re P FE A A2 B50a e 1 R G vh e o e 53 1) TO WU, v AT H AR
TEZ B 43 MySQL W) EE 28 py iy =55 vh, AT TAESI T MySQL i H B A% H & (Error
Log) , W H & (Update Log) , —#FiIH & (Binlog) , & H & (Query Log) , M H &
(Slow Query Log) 5. 48K, HUBrH &R ZMCA MySQL A H 1,  H iy geml ik H & A

FEERNSOU T, RGBET IR H A, SCH] T AP HA&, BUEZUR AT gD 10 e R R 4t
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PERERI H o (AL — O R 2 — S B N T s b, /D ST IT bR H S, BRI MySQL
IRZ ARG S AT I A IR A, 2 MySQL SEILE I EEAR S A o A B0 T 32— I PEREALAL
SENLPATEMR I SQL 1HA), 1RZ RET AT TR A ) H G RAC AT IN DB I s e (e 3RATT B AT 3
B [ SQL B,

RN, A RGPRAE KRGS AR . B A HEIFT 25 4% MySQL 3T
[F5F—% Query #CsR BN H BT, SiZARGHRIR KR 10 748, M R K SE bR s A R K.
— G ETF RIS T, T e A FEEe Th RE HARAS ] T RS SQL VA I, A SRR T B 4T
Tz H BRMAHN /8. BTLL, fEMySQL R, X EREF =AM MySQL HE (VB IE&A7 it 5 15
HOMHE FEaiE Binlog T

Binlog FHIRZ L S AL SR mE
BATH 5B A Binlog MAHRSEL, WIS HAT U0 N v 2 nl LLSRAI G T Binlog AHG S EL. 4%, Horp
WE/RHET “ innodb locks unsafe for binlog” iX/™ Innodb 775 #4115 Binlog #HR S5

mysql> show variables like *%binlog% ;

| Variable name | Value \
| binlog cache size | 1048576 \
| innodb locks unsafe for binlog | OFF \
| max_binlog cache size | 4294967295 |
| max_binlog size | 1073741824 |

| sync_binlog |0 \

“binlog_cache size”: fEF55FErP &gy —HkHI H & SQL BRI G- K/ 3B H G272 I
G548 SCHFF AR I HRSS48 )5 T — k) 1 3% (—log—bin IEI0) MIHTHE N R &EAN R I 43 Be 1) N
1, R, R Client #0] LA % B A/NME binlog cache &8 [A]. W E ARG 4 H 43 I
ZWEN)FHENE, AR AR RN, DORIS AT I PERE. 4R, FRATAT LA MySQL AT iy
AMIRESAE = AW 4 AT binlog cache size [PIR¥L: Binlog cache use #l Binlog cache disk use.

“max_binlog cache size” : F1”binlog cache size”#HXIN, {HZFT{CE KL binlog Bels{di FH 1)
B K cache WAF K/ e BIATPATZIER)FE- A%, max binlog cache size WIRAME KL, FREEn]
g8 2= W H “Multi-statement transaction required more than ’max binlog cache size’ bytes of

storage” HI4Eix.

“max_binlog size” : Binlog HiGI KM, KUK E N 512M B4 16, {HAREHEN 16. %KD
FEARBEAE T ERE I Binlog A/, JUHE 4334 Binlog LA SENT R M Sl 21— AN K S5 (R i, &
GER T ARUEF S SE 2, A nTRe )4 F I ahE, REek 55 1A SQL #Bid gk A\ Uiy H A&,
HENZHSSLE R . X fiM Oracle [ Redo HEA RA—FF, B4 Oracle [ Redo H 2 i s i A2 s C
PRI FAT B AR A, T HLR T RIS HE SR T Redo A1 Undo AHSE IS B, BT AR —ANFHLSEEBE—ANHE
X} Oracle SRUEFEANCHE . 1M MySQL 7F Binlog BT icl % (1) & 28 e 18 4 4 /5 B, MySQL FRZ 4 Event,
SR i R s R AR A 1) DML 2 28 1) Query WHH].
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“sync_binlog” : XANSHUEN T MySQL RYK Ui & R RFEEN, MALGEM 2] Binlog %f MySQL Bt
ORI PERER RS, T HAB 52 m ) MySQL &8s it 5c 4k . X “sync_binlog” Z%UI 8-k & 11 Ui 1
T:

® sync binlog=0, MFHLRAZ LG, MySQL MK fsyne 2 FRIMHEEL IR H82 M H binlog cache H

{5 B RNREAL, ik Filesystem HAT ¥R & A RERME, 8% cache Wil T 2 )5 A 6] 25 2| ik
ﬁ_

® sync binlog=n, M&IAT n RFFZIRAZZ G, MySQL AT —IK fsyne Z KWMLK
# binlog cache H¥IELH 9 i 5 AN o

76 MySQL 1 R G BRIN 1 B A2 sync_binlog=0, & AT AT 5 il (R RE BB Fig 2, IX I 1 1
Be R, AHE RS i K. RA—H &4 Crash, 7 binlog cache HIFTH binlog {5 SRSk
o MEUREN “17 IR, e SRR TERERFER KINE . DS BCE N 1 g, R RS
Crash, % Ak binlog cache HARTERMM A5, WL FREch WA (AT SL g . LM E5
AAHSCI RS, X TRt RFSIIRGKU,  “sync_binlog” WHE N 0 MIKE R 1 ARG T AN IERE%E
TR mIA 5 i HEE L,

REHEBENIE, MySQL & H] (Replication) , SEfp bafjeilil ¥ Master ¥ Binlog d@ it A H 10 2&
FEIM L P25 2 1 21 Slave ¥y, AR5 FRE L SQL ZRFEMAENT Binlog A 1 H & T3 H 28 ds A b RSB . B
LA, Binlog HFKII/ NN} 10 ZFE LA J2 Msater A Slave ¥ [8] (/8 4% #5274 T 42 1 5600 o

MySQL 1 Binlog (7= AL fE & B IMESUR I, HBLRATH Query 48 T 80ds 2 rh it o, B4 st b i
#1Z Query I K] Event idsx #] Binlog He IEIAMTEAR BB A IMNENAZ T TWE? HR A%, 1E
MySQL EHIFREE T, SEhr bR 8 AN EnT LAk FRAT 43 ) 75 B 52 |l 75 2 20 T AN EAT 6 1Y) DB B
# Table [P, Z05lh:

Binlog Do DB: ¥ iEMBLeHdiZE (Schema) FHFCF Binlog;

Binlog Ignore DB: & :EMIL%dEEE (Schema) AZEil3% Binlog;

Replicate Do DB: W& Ty BEBIMESEE (Schema) , ZA4DB HES  “, 7 ) 5FE;
Replicate Ignore DB: i 0] LAZBSHIEHEZE (Schema) ;

Replicate Do Table: WiEfFEE TN Table;

Replicate Ignore Table: 5 0] LLZH&H Table;

Replicate Wild Do Table: Ififield] Replicate Do Table, {HA] LA EC A7 AT VEE S
Replicate Wild Ignore Table: TJfE[R] Replicate Ignore Table, A H7iHALSTXE ;s

W Bmx AN SH, FRATTE T DLAEH T S bRz sk, I Master i # Slave %if¥) Binlog
EISATREN D, I/ Master Bl Slave Jm P25, /b 10 ZRFE1 10 &5, bREMD SQL ZEFEMH
it 5N H SQL 3, BZIA RIS Slave bR GE I )

SEbr b, BT \AS SR R T P AN W EAE Master i, 105 /SN S BN R KB AE Slave S
M. BEARATI AN ZHAG AN NS HBAE DR FIFRAIER BB R, (H2xX Ttk MySQL (1
Replication SRuULHS AT LS BIAHAI TN EE . 48R AT — X, HEZX T

@ WA Master ¥ B AT NN SE, AU L L Master % () Binlog il i K (1 10 w kb,

43 ik Master %) 10 Zef2af n] LAY /D Binlog MU, fLidi4h Slave Uiff) 10 ZeF£ 1) Binlog
RS ED . XA I A 2 T LA/ b 2% 10, 982D Slave B 10 Z6F211 10 &, /b Slave
U] SQL ZefR ) TAE S, IS K B AL HIPERE . 249K, 7E Master i EAAAAE— )
B, PR A My SQL 1R A0 B 2 75 75 2 A AN Event AN AR 4E1% Event [¥) Query BT 5 U8 UHE
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FEAE DB, T RS HAT Query I ZIFT AR BRIA Schema, i & B AT 15 IR 545 5 1) DB B # i
4T “USE DATABASE” " JJr#E ) DB. FUAT 24 ERIA DB FHMAC & 1 T BE I DB 58 W& 1IN 10
LA 28 % Event B4 Slave 1) 10 Zefee P LAANIRAE R Gerh tHIA/EER A DB R 5 4 52 1
(¥ DB AN FEMI T UL T S0 T i ZEEL I DB A Table (AU KN A%, 1% Event A2 B S
| Slave 121, XAERES 1S K Slave SR BHEA Master HIEHEA—BUOE R M. e, o
SAEBRIA Schena F IR T /RS0 Schena S50, WAHEST RIS Slave 3, 4 Slave 3
JFBAT % Schema (RIIHE, )23k e 52 460 LRI T 4521

® iR Save S B RTINS 7V AL LA T AE LA Mas ter 8 SERI OB —
2 AR R B SR A BTN Event HSWEAHE 10 LARIRE) Slave 3, SRR LAY
INT W% 10 B, H2% Slave i 10 LR T Relay Log 5 A\, {HUZ (PR ATL A Slave
[ SQL Ze T4 S Lave S I &0 T, BAAPERE TR L, (FUIZE Slave B B AT BT HEN
H, AT DR IEAS 2 LA A ERIA Schema [ 7] 53 15385 A% S1ave Al Master 3R AS—80ak 8 & H 45
1 T o

Slow Query Log AHISHUL A i)

fkEE Slow Query Log MAHRSEACE . A LC i, FA1Th TN REPRCR LLEM R Query
wal, WFEES RS HE, WiE Slow Query Log. AT BALUI F&F RL e A H AR AR 1%
H:

mysql> show variables like " log slow% ;

| Variable name | Value |

| log slow queries | ON |

1 row in set (0.00 sec)

mysql> show variables like ’long query% ;

| Variable name | Value |

| long query time | 1

1 row in set (0.01 sec)

“ log slow queries ” Z 8 W /n T R 4 & & & #1 JF Slow Query Log MjfE, 1M
“long_query time” ZHUNEVFIATHAI RS BCE N Slow Query dsgIATIN )L Z KK Query. 1E
MySQL AB &AT ¥ MySQL iiRAH Slow Query Log W] LA B @ A b (0] 4 1 F5, X AR LeiHE ] fev
TMESE W R TATESK, WRAE R — DA RS A W ) R, v BUEH Percona $& A1)
microslow—patch (fFjh msl Patch) SRFEMAZIREI. msl patch AUAL BRSNS A i I (] gk s 2 22 50 2%
A, TRV I BEE e s A R SR I SR 1 SQL, Al b K BN KA Slow Query 2555 nTh
Aeo HISEEIR M, XA msl patch BIATH KM E R TFEM P DIREFE, KKIESHET
i+ 4f (  http://www. mysqlperformanceblog. com/2008/04/20/updated-msl-microslow-patch—

installation—walk—through/)
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FTFF Slow Query Log DIREX] REGEIERE MM BEAR M4 Binlog HFA K, He3E Slow Query Log %
H VN, AR 10 BFER AN, (A2, REFEVFES—4 Query MBATINT], FrLAVHFER &2
— UKy, T CPU T WA . WK F M RGAE CPU B L 08 F & %, AT AASALE 3K — s s i
Fe, YR AT e S A IRATA R R R AL R . B A0 BIRATII CPU WUt E i Sk g i ik, e 4
AJ LLE G o g OGP D RE, i A5 2 () Witk (19T I Slow Query Log DIRER &AL 1] BEAFAEI M2 2 A

MySQL F Al H A5 i TAERIAR D> (Query Log) sRFMERESZMIM D, FATHALILZ T, BT
BMERET VMR RS, BATREAE G W AR5 UL 38 03 FEEAH R 24T o

10.3 Query Cache ik

B3 Query Cache, RAF{EHTT MySQL KA NS B BT — 28 T, DRUNFEAR 2 N KAt m]
DA Bh BT R H B PR i 2R — AN “B0” B4R T (B IXREND 23X T FAT A ey 5 B R 4 H
MySQL [f] Query Cache HEAT— S84 MK 70 M 45 B 7 AL L

Query Cache FLHJZ “MHJ7 & M2

MySQL [#) Query Cache SEI SR SEPR B IFAEREMMI LAY, )R Ul 244 2 B il KK Query
W) CHRALR T SELECT ZEAY[1) Query) I8 — & 1) hash LT —ANIHE MR 2] — A hash fH, A5
LE— hash i . [FIREHiZ Query IS5 R4 (Result Set) WAEAE —WAE Cache . £ Query
hash i %R ) RE—> hash B TZER T s b R IEAF I8 T 1% Query X[ Result Set M Cache Jit
TERINAEHBEE, A A% Query FRES K BIHI A Table BUFRIRZE HAL —SL4555 B R 2 FURAT—A
SELECT K24 1) Query IS iz, T 5ETHH HIL hash {8, #RJ5iId 1% hash {HF] Query Cache H & ULHL, 40
B3 T e M Query, NWIEEZKZ AT HT Cache B Result Set iR [\IZE % it 1M 58 4 AN F7 BLHEAT )G TH
(AT ART 20 B B AT 58 BOX IR 3K o 1T I i PR AT ART — AN R B AT — S5 Bdl R AR B 2 5, 45l %N Query
Cache, 72T H 5% Table £5 %/ Query ) Cache AHRA, FHREMUH 2 B i I W AEsthht, DUE S
[ AR Query REREAH H] o

MBI SRR BEK A, Query Cache A S DA LGB ] L) S BT R EORPERE W 2 I D fig . (HUZ IR 2
N REHR 21 T 48 QueryCache Z J& FITy >k 1 4 [HI 520 -

a) Query W) hash B85 LA hash R PHIRVHFE. AV H Query Cache 2 J5, 4% SELECT
KAL) Query 7EFIL MySQL 2 J5, # 77 ZEREAT —A> hash B H R 5 & HE B 7215 1% Query (1)
Cache, HARIX/S hash BHFH LW e CLIEF W2 T, hash S O 4 L8 1
T AT 4% Query SRULIHFEI BEUR IS 2 AR AR 2>, 2 AT A T2 LT
2% Query I, FRATASGEXS = 2E 1) CPU VS FEE BT .

b) Query Cache MIZRZLIMI L. WIRIRATHIRAR B LLACANE, W2 A% Query Cache MR ZRIEH
o X B RA EANAIR R PB4, BRI B RIS AT A AR e i 3k
IBER 2473 Query Cache H ) Cache E4 v] GEAEWIAE A SR Pl 25 PR 4 2 v ) 45080 e 5 i
THER, SREEIIAHIR Query BEk 2 fE oA FH B 2 Hif ¥ Caches

¢) Query Cache HEAFI /& Result Set , MAZEIEIL, WHieil, fA7ER—4&Kidx4, Cache £
R W] REPEAEAE o NG BN A7 BRI I I I #6288, wRe A A Ul FRATT W] AR E Query
Cache Y R/NBT . A, FeATAASZ Al AR SE Query Cache fRK/DN, {HZIXKE, Query Cache #lifR
5 oy 18 R R W AEAS R T et 3 i Hh 23R 10 R B
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X Query Cache [ L = AN i m, W S SO tH A — AN S8 R e AR AN &8 il N R 2 K
P, FEA S RFEXN A Query Cache P=4E K Z WG . (HE, MZEEIX =N —& 5 81
i, R4 Query Cache EARZ A0y H A AN A LART A4S “ Wi E£81” T

& EEAFH Query Cache

HAX Query Cache I SAEAE—Letifingmd, (F2FA I NZARG AR R R LA — M. &
M52 AHBIR Query Cache [ F 1l =AM Z AL 5642 K 22 %) Query Cache [fE Lo HEEFRATVEEAR T
Query Cache [FSEHUREE, ABA A5 5¢ 42l DLl — @ T BAEA A Query Cache [RHME KRR, &
RIS, TR B LS5

T, RATTERYE Query Cache MUK I BT FLe 05 A4 H] Query WREEERAIE S . HIT Query
Cache AL EZLE R R Query FITHKA T Table M3HE &A= T84, i Query [f] Result Set HJRECLZA
A BT IS ARSI Query Cache A3 AR A%, IS4 AT N 12 38F S fE 2 ) R4 ST 2E 1) Table 1) Query I
i, 1 R AZAE AR LS A AR AT /MK Table 1) Query Lifif#H . MySQL H%1%f Query Cache HHIANE
FIf SQL Hint ($7%) : SQL_NO CACHE Al SQL_CACHE, 73 HIAREKHHIA AL Query Cache Fl15i il
Query Cache. FAI5E4 1] EARFHIX P> SQL Hint, ik MySQL ZITE B AT 145 R LE SQL A H Query Cache i
MR SQL s ANEAE ] T o IXFEAM AT LLLEAR LA Z Table [¥) Query JR %% Query Cache HJNAE, [HHFIE AT LA
9%/ Query Cache [R5

R, W FIRLEAR AR T AN, KR AR e i A 1B, ATAT LA N SQL_CACHE (1) SQL Hint,
o MySQL 1 Query Cache, MIMHEEZE DM EE

Ja, AEESQL Y Result Set RN, WIRAEM Query Cache fR7E it pk Cache WAFHIA L, B
Y8 Cache #PRIH 250 X T1X—2K Query AT PRI 572 0] LAk, — A8 SQL_NO_CACHE 2
£k i A A A Query Cache 1 &F IR # B 46 N S B S fis v o A 4k, o5 —Fh oy ik Rl il o
“query cache limit” Z%{H K ¥ H] Query Cache T Cache & K Result Set , RLERIAN
IM (1048576) o HIA Query i) Result Set KT “query cache limit” AT & FI{E BT (%, Query
Cache 244 Cache XA~ Query [,

Query Cache AR RE S HUR 8RR AL &
BATE /F A Query Cache I RGAR R, A LB HATU T A 23843 MySQL H Query Cache FHCHI &R
e AR

mysql> show variables like ’%query cache%’ ;

| Variable name | Value

| have query cache | YES

| query cache limit | 1048576

| query cache min res unit | 4096 |
| query cache size | 268435456 |
| query cache type | ON
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| query cache wlock invalidate | OFF |

® “have query cache” : i%MySQL /&5 3Z#F Query Cache;

® “query cache limit” : Query Cache f£/ 525 Query B K Result Set , ERIA 1M;

® “query cache min res unit” : Query Cache £ Result Set fRIMIHE/NHNIEKR/D, BRIA
4k;

® “query cache size” : RETHT Query Cache WAFIHIR/N;

® “query cache type” : REZETFIITT Query Cache TfE;

@® “query cache wlock invalidate” : %% MyISAM {651 %, ¥ & 244 WRITE LOCK £F A
Table b1 Y5, 5038 K2 ZEAE AT WRITE LOCK RIS 78 U5 2 )5 7 25 38 2 FL VP EL# A Query
Cache " isZHNZ5 L, BRIAH FALSE (R LAE#: M\ Query Cache HHHUIFLER)

DL ES R E 32 “query cache limit” F1 “query cache min res unit” iDL E H
T S 6T N AR DG 3 . I B FRAT 7S 2 Cache ) Result Set —&#EBIR/N (UNTF 4k) fAUE, W]
PLIE 4 % “ query cache min res unit ” Z # 7  /h — &, @ % iE BN 7R 2,
“query_cache limit” ZEUUAH %E. 100 RIRATTT L Cache ) Result Set KFAHAT 4k H1E,
NH i “query cache min res unit” VHEER|FI Result Set K/NEAZ, “query cache limit” [
SRR T Result Set BIA/N. MR, mIREA L R IRAT LR MERER A5 E Result Set MUK/,
M2 Result Set KWWK, FATHHAZIEAW “query_cache min_res unit” BeHE [ FIREA
Result Set ZAZ K, REANERER P oz — KNI BL,  BAREAE 568356 1) 58 AR PATA]
P A SE AR 2 AN 0] BEACRI 1) o

WRIRATE T f# Query Cache FIEEHEHL, WA LLE L Query Cache FHICIIRASAS KRR, i it
w4

mysql> show status like *Qcache%’ :

| Variable name | Value \

| Qcache free blocks | 7499 \
| Qcache free memory | 190662000 |
| Qcache hits | 1888430018 |
| Qcache inserts | 1014096388 |
| Qcache lowmem prunes | 106071885 |
| Qcache not cached | 7951123988 |
| Qcache queries in cache | 19315 \
| Qcache total blocks | 47870 \

@® “Qcache free blocks” : Query Cache F'HF[IEH £ /DRIR K blocks. UNHIZAE BREA,
MIYER Query Cache "IN AFE R RZ T, nlfede 23 A EMNLSIATHE O .

®  “Qcache_free memory” : Query Cache "' H IR KN AR/ THIE XA S HEA TR LUE A 1
TS 1T R  Query Cache WAFK/INE LW, &7 2Nt &2 7,

® “Qcache hits” : Z/DWRad. HWLIXANSEIATT LA F 2 Query Cache [IFEARRE

® “Qcache inserts” : Z/DWRaTPRGHEA. BT “Qcache hits” M “Qcache inserts” #
ANZEIRATE AT LA Query Cache IR T .
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Query Cache fiy*F# = Qcache hits / ( Qcache hits + Qcache inserts );

® “Qcache lowmem prunes” : % /D45 Query K& W 427N 210875 B Y Query Cache. il it
“Qcache lowmem prunes” 1 “Qcache free memory” AHH ZE4r, REMSTEVE RN TR IRMIA
Zirf Query Cache FJNAE /N2 H AL, ZAAEH M E R HILE R WAEAS 21 A Query B
th

® “Qcache not cached” : [KI4 query cache type Wik B aiE NBEME cache [ Query HIEE;

® “Qcache queries in cache” : 477 Query Cache 1 cache [f] Query % &:;

® “Qcache total blocks” : 47 Query Cache "] block (&

Query Cache 1 PR

Query Cache M T-17JNMER & M EEMIIF) Result Set, MAEWHRFIEIE T, BrLAEMREEE FFHIM IR
I, 2552 3Lk 1 BRI

a) 5. 1. 17 ZHIRAARE Cache Hf g AF 1) Query, {HIEM 5. 1. 17 lUATFAS, Query Cache U4

FHASCHFH € A /K Query T s

b) BT AN A ) SQL ANEEH: Cache;

¢) {F Procedure, Function DL Trigger "] Query ANEEME Cache;

d)  AE AR 2 /IR PAT T B3 BIA—FE L5 R 1R £ Query ANRERE Cache.

BF bR e, 7EMEH Query Cache HIIEFEAT, sSCH RS v & 17 AKRAEH, (UXLES
ERRMEATLLZEA Query Cache, fUALiEHELE Query HIEWLE A Cache.

10.4 WSQ. Server HfthERMHk

BT 2%, Hi, Query Cache 24k, WIREFZMA MySQL Server #EAAPEfE N & HLAMIR 2 U7 1Hi, w1
SR, RREE P, Table BHISE, IX—WIRAVE MR T A0 JL A Z MR REREI MySQL Server
P RE ) oAt rT AL B 5 o

W 28 B I e R
HAR MySQL (14 7 AU A 8 W 2% 750, e n] Dol il dr & 45 18 1 7 28, AH 2 AR Ry
FOEHE MySQL, 71 MySQL Hh#fo i it 26 #2110 7 XA B & iy SR e . — N P w1
— N A AN B AR . AR — N 5 S I I PR R IC 0 AT 1 PR 5 o
@ max_conecctions: AN MySQL VIR ANIERAL
XA 4 3 B e 12 RS MySQL N H B R ACFRRE ), U RGP LB EMEEE KT
max_conecctions FIEHL T, T MySQL (1) & BRI, 82 N H 88 2 7= AR I e SR I 456+
AT BRI T AR R I it o BT DA— kit , U MySQL EMLMERE RV, #RR S ERE IR
e — . — Ok 500 B 800 AiAi AN AIE IS X

@® nmax user connections: BN AV B FGERSL
IS EOR R TS MySQL (FEFEL, 1 max _user connections WIEE R AN IE
PR AE—RE DL N AR e AR B A XA BRI, A TE— 285 484t MySQL HdE A7 ik
5, BUE O RPRAE B HURS N i el R 2. BR T BRI R X Sz Ak, oAy T AN
max_connections —Ff. IXASEIIBEE TC AT N FE P IS P8, 1508 1 v >k
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Bo SEBATMONZE BRG], AT LUSSRTROT 24,

® net buffer length: WZEALS, 1L5HIHEZHT net buffer HJAGHL KN,
XAZE O] R 2 W AR ek, TS HUh s 1 U2 B X a6 4K
/N, BT LA B RA) E ) 2 ER  FRATT )RR R R AR AR K IR i MySQL B2 75 22 2 I Y [ 1% 2%
XK/ RGERIN KN R 16KB, — MR it n] Ul 2 K285, SRR TN & A2 4k
W, BRI AR AR D, 1 H RGN A XA BB RO, AR AT DU R i PR 2
8KB.

® nax allowed packet: 7EMZARANT, — AL TH B S 1 f5 KA s
EANZH Y net_buffer length #HX N, HAEE net buffer [P K{H. 4IATTIIHE B L=
KT net_buffer length ¥ E R, MySQL < HZIIE K net buffer R/, HEIZEMX KA
#| max_allowed packet T EMMH. RAEEINEN IMB, HAMESE 1GB, 2T 1024 1%
5, BT

® Dback log: 71 MySQL FIRERETE SRR AS b SO VR IR0 S5 K F R SR 2

EPATREEFFIAF, SEBR FIR S 2t — i 20 o IR i SR A i R i, MySQL = 28R %
IIE R R A S BT R e (B Q) LRI, IEAT 7 T BIE L R (1)
P SRR AT — AN BA A, 3X AN BRI 2 My SQL (R KBA S M FRAT T R S A7
W I P R R SR A I, IR %03 7 back log ZHE . RGERE A 50, HoK LI
B R 65535, MIATHEK back log MIBCE NG, [FI LT ZE 5 S 0S iy M 45 Wit BA#1 (17) PR
i, R OS 1 W9 2% AW B8 /N T MySQL [ back_log B IR, FATINK “back log” ¥
HRERAEXM.

FHA T MESERAT E AR R BEE, N IEATRE B SN b 4 AR B 34
HLR

7 MySQL ™7, Ay TR AT $ e 2 7 i i SR G i X AN R I R, SEIR T AN Thread Cache ¥,
N R EHD, TAS 2 58 O K5 U 5. IXFE, A HIERSE SRIMIN R, MySQL B
R #r Thread Cache {HVETAEAE S WIERRZRE, WRAA/EMEUH R BT, R85 R,
A BIEUH B . 75 MySQL h 5L AN ORI RA S HCIRE L E AW

® thread cache size: Thread Cache W™ NAZAEHUITIERELFEEL

Y AL A SNEAE, HASD EaielE thread cache size FT it B H & B FEAT AT
Thread Cache 1, T &REAEBLRMEIE LM, 1RSI H e BB AR . X4
LIRS FE 1L 2] thread cache size fHZ )5, MySQL A2 FRELRAF I SEMIEHERE T o

TR A TP B TR A T AR R 3% 4%, Thread Cache WA TN Fe W S () o DRI A A0 02 22 (A 680
FERE AR, B0l P 2 1 G A RN S AR S (), an SRR T AL My SQL B i A8 S5 AH Y.
PRERRLERE, AR PRHETEFESC s L2 dEw KM, M4 MEH T Thread Cache 2 )5, T
PR o MR A BV L T SR U FRES, BEA TR ERR A ER 008, XATFEAEATH
XIS, UL TE T REMNRERE. TULMEEWMNHRSH,

thread cache_size [MELNVAZBEE AR K —L8, RRZ/N TN H 2 G000 2o 1) 5L B A s =Rk
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T SR FRAN 1A )2 K B (I A, Thread Cache (KT8] B8 3T 18 F SRR IRRE IR, (0
WAL TEABANE . BN R P R A TRz, AR CRUEARAT 1 2L 1 i i
FARREA TIRFRE PR, RS A DEE IR R IS I SR =R m, N
RS 2RI R G, A0 BT A R IR I B A 5 OC PR B VR R AR LI o g HL i SR
FHRR S 28 B AT BEAN I KU, A5 P A Bt Bl 2 A 1E, T A i B ) Ry S8 A
D%, PRI K OE BN RS H, Thread Cache ALHIFIA]FH AT AR &% g KA
W . AAAEKIER A P AT T 20K thread cache size ZEURE NN, —Mkid
AlfE 50 2 100 Z [AIRZAE AT AT

@ thread stack: RFAMIEREFEPLANEIIINAR, MySQL 434t Lty W AE K/
2 MySQL B —ASB IR BRI A, & T EE45 fh 30— & KN AR HER S ), UL I
i (PR 3K Query BLJZ H G I S ARES FIAL B B o A — R Ui A2 X0 My SQL [F13% 22k
FRALBEMLAE 12> B, ANAZE S WEZSHIRDN, T RZMEGAME (192KB) HEA E
AT LB B30 Y A o an RO B/, 4558 m MySQL JEFELE L Be 8 A 3% P i 1 3K 11
Query WA, LA B R Procedures #1 Functions %5,

F A X LR BATRT LUE R BCE M 2OE A L UL SOE IR R I PR RE S 5, P BAT A
xSRI LI pT BEE A G, AT SRR AT . AR LUE R AR R G AT A R L
A i SR ERAFAH I AR5 SR Bl K SR 6 v B ) 5 AL -

BV B TR A G R G B 1 W B A
mysql> show variables like ’thread% :

| Variable name | Value |

| thread cache size | 64 |
| thread stack | 196608 |

PR — N RGHOER B LU T R G P IR R IR S

mysql> show status like ’connections’ ;

| Variable name | Value |

| Connections 127 \

mysql> show status like *%thread% ;

| Variable name | Value |

| Delayed insert threads | 0 \
| Slow launch threads |0 \
| Threads cached | 4 \
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| Threads connected |7
| Threads created |11
| Threads running 1

L B S, RATATLIEH, RGWE T Thread Cache i 2 K817 32 NNidde s, SN ER
LRRANEHZ W], REIIHC 192KB AP HERR T 45 th . R0 J8 S B ILAESLH 205 7 o ()0 452 127 IRk, L)
BT 1L AMMEERE, (AT 7 MERGRRA T AR P unE R RE, 7 MEERRE R R A
JEactive IR, WU A — AN IEELIEE o A KGR . Mi7E Thread Cache it 43k Cache T
4 AMIEPETE

W RG R ERYEPIRER 8T, AT LRI, thread cache size R E O T, HRILK
KFRGWTFTE . FrLAIRATAT LU 498 /> thread cache size ¥ &, ELUNBEE A 8 i 16. ¥
Connections Al Threads created XA REVIRAE, AT AT v H RS0 & EFHIEH T Thread
Cache fiy 12, ML ZIE Thread Cache i rPHUAFIE TR IR AL S RGEMP) SIS R B L,
T

Threads Cache Hit = (Connections — Threads created) / Connections * 100%

AT B e H A XU — N B3R F 1) Thread Cache fiyH1#: Thread Cache Hit
= (127 - 12) / 127 * 100% = 90. 55%

ROk, HRGRE BT BINRIZ G, AN Thread Cache i 3 NAZ R FFAE 90% /24 HE 2 T
E LR A SRR . PTLUE H ERIFAGE K Thread Cache iyt B3R BEACE S IEH 1)

Table Cache #HICHILAL

FATIRAE —F MySQL T TR IR . T 2 LR SEIHLH, O TR e s PE g, 1E
MySQL RN AL AR AL T IT B Ol ERR SRR AT, AR I Q24T IT AR I SOk
FERIHLEIRSEBL . 9%, B0 AN 5 | B mT e AN IO AE BT 5 W My TSAM 38, N5 7 ik
FESTITAEAT > My TSAM 3R (R8s SCAFARG 24T 0T — A SO lR AT, (HIn AR R 51300, WAy LA AN Eefs
SRR ARG IR . X T Innodb ARk S 1%, WERFAIAE A A2 3L =3 MR A7 it Kt T8
AP TG EHTIF ISR R A LA, i U SR FRATIAE I P i A 2 ) g AR A it B, IR, el
TAHAHE A B SO L, WIRIRE AT TR 2 RSO IR T o B 18080 8 (1 58 R ol R 5 14T T
LAAR, i SO R tho i A ISR AT, [R5 IR GE R open_files limit FRIBEE AN

o T WU TFASCAFRIA R RSB, WySQL {E RS SBLT 4 Table Cache HOfLEL Il
A4 Thread Cache BLAHE AL, IR Cache $TTHIFTARSCAFIGHIBAF, X Witk font
AN S T T 00 25 RO S PSR ISR 0 SRR AR g S8 4T T e S
HEB A BT B BENRE . Tl 1967 — 5 Table Cache I RASHULR AR,

1E MySQL F AT I table cache (M MySQLS5. 1.3 JFUATE A table open cache) , HKiKERSG TN

AT Cache (BT TR SRR AR . I MySQL B 7 T A4, AT & table_cache K/NHIE
N ZIE ik max_connections SR, AXWF:
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table cache = max connections * N;

Forp NARR A Query AT TR E iR £ Table 0 . (HZEA NBARIZFE T H LSRR
HERf, AT

1956, max_connections A& R [AIN 0] DA SZ (5 KIEHEL, (FUR IR SIS I A —E#B 2 active IR
A, B i A LA A ERHE AL T Sleep IR MALT Sleep JRZSHIER A AT BEFT IFATAT
Table [

R, ZAN AT Query HAELE I Z ) Table ¥ Query Frfl& 1 Table MM IFAZ NAIE, B
HIRAVAREZME R 51 SCAF AT I e BAR R T SR AN IE R Z R L [A]2 ] DAL T R (R R R A5 1)
REE ETFEW . 1M H, WRIK Query RN R T 0] #2825 e AR 1, H R Feit
R ARG, A% Query HAT TR ZHT IR SCAEA T E 2 T, nlRe2 N IR A5 L2 =A% .

B fa, XATHE 2 R RETHE HH BATT R I 2 55 AT IR R (1) i KELEE, T table cache [
BB WA — & AR MR IR Sk ¥, A table cache T 5E ) HU& Cache $1 T FR IR 45 () B0 (1)
KN, A R 3 2 REREFT TF IR o

AR, LRI IX L PR IRA N B, 0] BEIF AR AT, A B AN SR A A A ) A
SE4s ] DU R OR KRR T

TR LA I~ 7 U8 E table cache M1 B MG HT R S8 148 FAR DL :

mysql> show variables like ’table cache’;

| Variable name | Value |

| table cache | 512 \

mysql> show status like ’open tables’ ;

| Variable name | Value |

| Open_tables | 6 \

FHIER R RGRCE N table_cache 24 512 4>, a2 YifEi% MySQL 1, Table Cache HHJ Lk
Cache 512 MTIFICAFIIHIALST; T ARG AT ITHHIR R U HA 6 4

JE4 Table Cache it Cache IR FFAEAT ATEOL FSHOCHANE ? — Mok il H 22 L PP Sl &
I Cache PR FFHE G A -
a) Table Cache [F)Cache #iifh T, TMH/ANELLETEF I AN ATETable Cache THFIZRET, MySQL
ST DG P S e AT LR A A R R 17 5
b)  MIAIIAT Flush Table ZFar A MM, MySQL 23 %M 41 Table Cache 1 Cache BT A SCAFH
RFFs
¢) HTable Cache T Cache &M table cache %V B MR K I ik ;
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Sort Buffer, Join Buffer #1 Read Buffer

TEMySQL 1, Z BT/ 4H I Z Bl Cache Z Ak, A TE Query PAT LR PR Buf fer 235 £t 22 1 4
AN e A2 R o
mysql> show variables like *%buffer% ;

| Variable name | Value
| join buffer size | 4190208 |

| sort buffer size | 2097144 |

@® join buffer size: HBIHAIH Join /& ALL, index, rang B{#E index merge K % /& H 1)
Buffer;
PR BIXFP Join #EFRA Full Joine SEBs 125 Join (G —NEERTEE— Join Buffer, FrLAfE
Join MBLKIN AR, 2AEPA. Join Buffer [IBLEAE MySQL 5. 1. 23 WA Z i fie K4 4GB, fHIE A
5. 1. 23 lATFUR, {EFR T Windows ZAME 64 7 H°F- & E AT LUE H 4BG (PR . R GEERIA & 128KB,

@® sort buffer size: RGN HdEBEATHEE (0 B4l FH 1 Buffer;
Sort Buffer [FIFEZENR AN Thread (), FrEA4Z A Thread [N HEATHFFIRNHE, FREtrh 2y HI
2~ Sort Buffer. —&RFRATATLLE 1 K Sort Buffer [ K/Nk3EE ORDER BY 8% /& GROUP BY
ALEEVERE . RGEIAK/IN A 2MB, S KPR Join Buffer —#f, 75 MySQL 5. 1. 23 A Z Hii K
4GB, M 5. 1. 23 BRASTTUR, fEFR T Windows 2 AMKI 64 A7HGF-6 1] LB H 4GB RIFR I

WRNH RS PIRADA Join iBAIHIL, WHTRAAHKLETF join buffer size ZEM KN/ NE, (A2
AR Join EAIAER D IS, AN N LUE 38K join buffer size MBE S IMB Zidy, WHIRNAFR
SR LLRE N 2MB. XJ T sort_buffer size ZHUCkUl, —MitE N 2VB 3] AMB 2 [a] o] DL 2 K 2 44
N R R, RN H RGP HDTE LR, WA 782 B R SA R R s, T L
GREERK sort buffer size FJWE .. {EIXNA Buffer BCE MIINME, 5y 20 & Mt & A ZE D2 A
Thread #i<x G E A OO Buffer, AN RGILZ) Bulfer, AT BE IS KT IE R GE N A7
A,

10.5 /W&

M ZHORCE R AT PERE AL BT RES A1 R (R ML RE SR T AT RE I A 2 AR 22 NARS KAL) K
PR, BRARZZ AT B EAAAE M A GBS Ol BATABETERE M UL e 2 FTAEE DBA fEHH e 2k
JRZHOEE L b, T NAZAE RGBT AR BOst R w] BE D PERE . 488, W ARETR NS HoR 3
FERLE 5N A R GNEREM M LLBOR,  (HEE S FUR DB A S O
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11 B FHFE5IZERL

o

A&

MySQL FRELRIARH ' AR GE D MR Rk $E, A 2 MEFE R L Lr g8, HE T 2L AT R AR &
BERHRE IR 2 o S MRS R 5 FRRHC, WEAEAE—E A RIAL . G frp g 5 T i 5 | 2
TEH ORI PR G, KR, R —TIAKR A ] o AT e A i T R PRI 5 |
BEATER X AR L, A B AR B A — & il .

11.1 Myl SAMTEiES | E20E 4k

FATENTE, My TSAM AE05 5132 MySQL Sk it E A 5182 —, WREBNTAT ARSI BEZ — o X
T LA R BRI AR G55 RGER UL, My TSAM A7 518 iy T FLA0 A 10 P RER LS AR ) A A8 2107 U8 5E
RERFBASEHE BIR R o X FA TR L 2247 My TSAM A7A8 51 B MIAHOAFIE, SR - $R% i My TSAM A7 fis
1R BE A LA S o

RO GAr itk

My TSAM A7fifi 5 | BE 1R D2 A7 SR 2 FORMR 22 JUAd iy 72 ) 2 My SQL Kl 128 (AR 22 JUAtL A0 5 T BEAN K —#F
I KAFIE e AN G R 5 1 Bl IF AN A7 SEPr MR B BB WA, TR X — TR
T 0S FRIMSAERGEGeAF.  Frlh, EEE A AR E M 2 — “SE i ” 1 TARAE
AP My TSAM A7-6 5 BB PRI S DL R, e R e R 51227 1AL L 17

FEDMTIMZR G| G2 A7 SR 2T AT ML T AT My TSAM A6 5 1 BE 1) 2 5 | SBUALARI LA s 3R 51 3L A
A7 Tk 5o
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My ISAM A7 5 3 (19 2% 7 | RIS S 40 TTAFHCT: “OMYT” SO, AN “OMYT” SCPF i SCpE Sk RSz bR i
FOIVEHE . “COMYDY (SO Skrh AU AME R, 3 FRA: state (FEBLZIEANRT|SC A
B, base (FANRGIMMKMGER, FERRIIMMBENIE L , keydef (FANRIIME XHEE) F
recinfo (REANRGNEKIHIAGED o FE3CMk)E IR A UL LR R BIER T R 5L
Block (Page) Mi/INffr, B4~ block FUSAFER—ANREIMEHE, X EEERE THRER I IELLL
PEBEMI H Y. 7E MySQL 1, RIS R 515 1) block ##K 4 Index Block, 44 Index Block )R/
HA—E A,

76 “.MYL” 1, Index Block MZHZUEASEFr | HE—Mi24E L, JEAEYEE S Er). Ey8
b, SEFR BEJELL File Block MJEACKAFMAWLEL BN, 7 Key Cache WERAFIMNZRGIME B 2L
“Cache Block” MIJENALUFIT), “Cache Block” JZ2AHEIA/NEY, F“ MYT” SCAFPIBEALEfi# ) Block
(File Block) —#f . fE—4 Query B ROl R BB, TSR ERIEAN
(key buffer cache) TEBOCEATEMNRIMELE, WREA, WS “ MYT” X, HHMBER
IR Key Cache W AFAE A, AR L L Block JEAXAFIR, #iFK M Cache Block. Aid, Hidf
I N FFA LA Index Block FIJECKIEAN, 1Mi/&LAFile Block IEZKIZAN . LLFile Block Bk
ANZ Key Cache Z J5lf] Cache Block s£fr b /2T File Block 5¢4—FE. W NEFiR:

EEEEITFIHIEFRFEE (state) Key Cache
EFFWE1-F3 8RREHNE & (base)
FE|BIE SR (keydef)

& Z 5 [TEREHEEE R (recinfo)

1.query i&3 , HiEiE
B% key cache HIE

cache block, B NEE[E] .

2. rEAluEl MY =z

ERE B Bl file bloc k ZF01E

: BRsiiE .

. 3. R LI AR

_______ ; M key cacke 1E
Fcacke blockd.

4. PEIRFEPH key cacke

REIETERE(R] |

Index blocks i

File{Cache) blocks -Tf&

MIRAT “.MYT” XfE iz File Block £l Key Cache A Cache Block &, #NHRI%A Key Cache
h %A N Cache Block A] A UG, K2t MySQL S LRU AHIC B 20K K2 4% Cache Block
BRI, BB File Block 43 M7 4.
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WAV HT— T 5 MyISAM R 51 ZAEAH K LN RAESHFIRS S 4L
& key buffer size, BT/

AN ZHIU R BCEFEA MySQL TR Key Cache K/ho — ki, WRIATH MySQL ZizfT
1B 32 P4 b, I A ELE I 26B K he WHERIEIZATAE 64 f7 1 & 48 F WA 2% B R, (H
Wil A EGE I 4GB,

€ key buffer block size, &RH|IZELET 1 Cache Block Size;
ERMHBEMCENA T, 1F Key Cache W1 T3 £ dis 4K 72 LA Cache Block FTEAELE, 1M
key buffer block size mi & % B &4 Cache Block MK/, 2Bk B4 [E B IR E T FATE
“MYD” SCHE Y Index Block #¢E2 NI File Block YR/,

@ key cache division limit, LRU #E3RH f¥] Hot Area Fl Warm Area 73 F+{H;

SCfr b, EMySQL ¥ Key Cache BT FH (¥) LRU B9 NG AL Be (1 S0 — REANAN S 3 3ot Dy ) 450
LA IR S U 1) I TSR o — AN R FER ST, iR LA 1 T W4 o 35043 FH R A7 s Al
LA Hot Cacke Lock (Hot Chain) , #%i A Hot Area, Jj4h—340 M) H A7 i A
AN KANE [ Warm Cache Block (Warm Chain) , #{AA Warm Area. IXFEAMIH LT ZEN
TARAPAE T HEBA S Cache Block BEAZR G4ttt o 1) key _cache division limit Z#&
HJFEMySQL Z ] %1l 43 2/ Cache ChainXllsr M Hot ChainflWarm Chain PAEEZy, ZEU{H A Warm
Chain 7384 Chain [ E 4r LAl . BEE UM 1~100, RZERINN 100, HiEHA Warm Chain,

@ key cache age threshold, #&7il Cache Block M Hot Area [4%] Warm Area HJPRH;
key cache age threshold Z¥#sHl Hot Area H ] Cache Block fa] I i% 4k [5& 4K 21 Warm Area 1,
RGBSR 300, /DAl LLE R 100, {EAR/DS, #EREZ I n] g Mok,

UL ES R EBRCE, AR 0T LLSE R My TSAM ARDEAL I 70 % 1) TAE . {H 2 W] i) 5 2 15
BXESHHAE —MEEZ W EHR . JUIHZ key cache division limit 1 key cache age threshold
XA ZH G A -

X T key buffer size W EIRANT—MFAFZLHT = MEWKITE, H—DRAZRIIPL KN, B
TAERG VB NAE, AR RGCUHTH Key Cache drtf . X F— A58 MR IR 48
REMTE, vIReH T8 0] DL RRTE R B 2 Ah, F A IS B H LU IR A, 5 AU e A
WA R, F-ATeT LGRS MySQL B 7 T 4 i — N H A AU BS IS B — T AT R Gk &R 51
KA, AT R ZERE A SRR 5], ARGl SRR R RV, DUERR A7
W&, AXWF:

Key Size = key number * (key length+4)/0.67

Max key buffer size < Max RAM — QCache Usage — Threads Usage — System Usage

Threads Usage = max_connections  * (sort buffer size +  join buffer size +

read buffer size + read rnd buffer size + thread stack)

IR, B BTG BRAE I L BTN 206 key_buffer_size BB 20T LUK FTAT IR 5 #RBCT
IR/, IR AT 2 Key Cache M PR BR AN 1o NHEIFATHRE — FRGETILRME Key
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Cache MIKRITEREIRE S HAL

&

Key blocks not flushed, L5 S{HIEA M HT 2L Dirty Cache Block;

Key blocks unused, HTuiA#f#H I Cache Block i H ;

Key blocks used, CVZAfH T [ Cache Block #(H;

Key read requests, Cache Block #iiFsRiszHN [ B IR HL

Key reads, 7E Cache Block H#kANFIFTE ZE M Key {5 5 2 “. MYT” SCAFA SR EL
Key write requests, Cache Block #¢ifRIEEQ I B IREL;

Key writes, 7ECache Block F1#ANFI T EAE MM Key {5 BJG 2 “MYT” SCAFH S N FHE IR
s

L 2R 2R 2B 2% 2% 2% 4

T L4 AR 2 MySQL 7 SORIP AT 5 P4 IR IR, B F IO A I o 4%k
M0 RGE L2 5, Fell T LU TR A 2 5 RS (0 B RS 4010 Key Cache {7 102640
HEBLRIPE REIR S

Key buffer UsageRatio = (I — Key blocks used/(Key blocks used + Key blocks unused)) *
100%

Key Buffer Read HitRatio = (1 — Key reads/Key read requests) * 100%

Key Buffer Write HitRatio = (1 — Key writes/Key Write requests) * 100%

W Fi X = A B R e, v DU TS R B AT AT Key Cache W& &G & H, JUH 2
Key Buffer Read HitRatio £ %t #1 Key buffer UsageRatio X W 4~ tb X . — k) Ui
Key buffer UsageRatio NiZAE 99%LL L FEA 100%, i RZfE A%, WUiIHIRAT key buffer size W&
K, MySQL ARAAFH A58, Key Buffer Read HitRatio W iZJR A GEM Er. WG ZEEAL, WIRA AT
e & AT key buffer size ¥ & &/, #F & X 48 N key buffer size {H, 4 7] fg &
key cache age thresholdfllkey cache division limitHJREAZY, &% Key Cache cache RZEAR.
— kU, fESEERN RS, B4 A% key cache age threshold fl key cache division limit
XS HIE, KA R ERE .

% Key Cache [P H

M MySQLA. 1. 1 fRASTFEG, MyISAM FFUASZ 24> Key Cache HAEMIITIfE. k2 it Fedi 17T LUAARHE A
[F ()T EE W E 2 A Key Cache T, WPRHAT A AR A M HAEA A 29 BB LN —> Key Cache H1EA
Bl IbfE AL Key Cache "G R 2%, IR LEA FH T A2 AR BT Ho 0] g ox 485 3 BT ¥ Key N 53 4h—
A~ Key Cache Hv. XA 5 nT LLRE G ) I RS 2637y 5 KL &1 Key #12\ Key Cache [, K4 Key
Cache ¥ [H] ] AR Ay vh 2611 5 1) Key RS ANPH B th 25

MySQL ‘F 7 R E LA AT I R G F— T LI B — AN Key Cache:

—/Hot Cache i F 20% ) /N FHRAF B AR 3905 H S B R DI R I 2R 51
—A~Cold Cache fiF 20%(1) K/IN I RAFTBCHE B RSN E IR MR 515

—A>Warm Cache i I N1 60%7= 0], 1E RN RGBRIAM) Key Cache;

Z>Key Cache (R EAAE I J75AE MySQL B 05 T AT EEEPEAR I 4, XA R T, A%

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



(R i AT BL B AT &S

Key Cache [ Mutex [n]j3

MySQL 2R 5 | A7 2 T SR = I 2 R A7, M2 GRE RN JF R R —A~ Cache Block RN Ff-AS
SATAEAT I, AR AT LA 2 Cache Block. fHJE43EAN Cache Block IEFEME—ANL R o
BECE TN IR, 2R 2508 3 mutex B 1% Cache Block LA FIAS fui/F HoAh 26 2 7T 5] i 5 ke
HH. BTAMERIER LS T, W Key Cache K/NAME 78 2 & HEH & 2 Kl Cache Block ) Mutex
e Ui s 7 PR VR RESE A o T HLAE H AT IESURAT IR MySQL [ieAH, Mutex RSB HIAEAE — € (1 i)
A, A IRATI Active BB TGS —LL I i, AR 25 5 B Cache Block ) Mutex i), J
AT NI PERE )8/ 4 Bug (#31551) #RET45 T MySQL AB.

Key Cache ¥ inzk

TEMYSQL 1, A T ik RGRIE 2 G Z TRk Cache HH e AG AT Bedf 17 H B 6 IRk 14 (14 67 2t e B
JE W N AN R P PR ) AT, MySQL 3245 T Key Cache TiUIN#ZhAE, AILAUMIEAH A4 (LOAD INDEX INTO
CACHE tb name list ...) , F¥RERIITARIH MBI NAF T, i Bk nT DLE A S Hs e /&
1 Load MR&E ARG Y fUR S TUIT )5 tB 4 Load #EK, F:3L/E k) Key Cache (IR FE,

X IX A B JE LRI B HRAE, ATLARI MySQL () init_file ZHCRICEMKMIMmS, WIF:
mysql@sky:~$ cat /usr/local/mysql/etc/init. sql

SET GLOBAL hot cache. key buffer size=16777216

SET GLOBAL cold cache. key buffer size=16777216

CACHE INDEX example. top message in hot cache

CACHE INDEX example.event in cold cache

LOAD INDEX INTO CACHE example. top message, example. event IGNORE LEAVES

LOAD INDEX INTO CACHE example.user IGNORE LEAVES, exmple. groups

XM init file PELEE T Key Cache (hot cache A1 cold cache) &4 16M, SRJ543 51
¥ top_message XMEFNRDMER IR S| Cache F| Hot Cache, FFFf event iIXAMLFIEH A E MR IR
Cache £ 7 Cold Cache ¥, /o ffiid LOAD INDEX INTO CACHE fix4Filn#k T top message, groups iX
PANRITA R 1 LA event Al user ISR R 5| FIAEMT- 17 i 8is 2] Key Cache "7, LA
RYE A 82 MmN RE

NULL {0 G5 BN 5% i

HARES S AH ] B-Tree &38|, {HZ MyISAM Z 5| Hl Oracle ZI[MIAH )7 XA —FE, MyISAM (5|
FESCsRAE A NULL [ 5I45 B, U IE NULL (B 2R 5 1B by FH B s )R 2. FrbL,  NULL B Ab 3 5 5K
Al REZ I 2] MySQL 1 A LA AS X AT VHRIPIERE . BT LA MySQL 4 T 144 E T myisam stats method
EAZHALBATT L AT Ye & 5| v i) NULL B Ak 25 5K

myisam_stats_method ZEUIMEH A& Lk FRATTEE Uk My ISAM 7ERCEE 4E v1-A5 B I, & A A T 7 NULL
R S5 ) S A A NULL {H#BIA K 2 5E AR, BT & B A nulls_unequal Al

nulls equal,

BIRATE E myisam stats method = nulls unequal, MyISAM 7E38£E 48 i+ (5 B 10 ik 2 A b JAS
NULL {H#SANE], W3 FZ FE IR 511 Cardinal ity gias ok, g2 Ui MyISAM £:1A 24 DISTINCT {H %k
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wHE L, XA LI 2R AL BE Query [ IHIBEAE 2R 5 | 6t [ 1 5 sy

M4 FRA 1% E myisam stats method = nulls equal 2 J5, MyISAM 3HEESEHHE LR MG ) 2=\ b 4
AN NULL E [ ER & —FERT, IXFf Cardinality UESFEAE, PUALASIEBEHAT VF RIS 1% R 51 1)
PR R

R, LT BT AR S AT A SR AR IR I, 1 HL NULL AR Ee R R IE 0 R, W3R4T
NULL (B AS 5 AR 2, AN FRAT T4 nulls unequal ¥ 4& nulls equal, SMRALZSIEEEHAT PRI K52
FEAR/MR /N

KA

76 My SQL A PR RSB SO et X, —FPE Sequential Scan 5 (A4 4#) HHiRE
(PIRHERE, 5 —Fh U2 7E Random Scan (U@ 25 4945 MR . BARX A SRS i X I
AN My ISAMAFAE 5 T BTRFA 1), AR BT My ISAMAE 85 | 89 A 2% Cache #dls (CMYD) SCA, BRI s
SCPE U ) #5 EE  E H SCAE R G AH G A R TSR BE S A BT EA, RS S 1
AT IR P A7 0 DX TR T B o 0 SC AU Rl P PR BB AR L T o 8 My SQL Ry R P 2 it X PRI AH O
ZHTR

& read buffer size, LA Sequential Scan J5 IR EIE % 4d FH 1 Buffer;
A Thread #E4T Sequential Scan W E#S 2= 2E 1% Buffer, JT LAYE B E (1 /S A ZIN
e, G R T RO R N AEANE o RGBT 128KB, $5 KR 26B, W& M LIE 4KB )
55, W RS2 B )T U8/ T3 B R 5K 4KB (455
— Mk ul, oI PLSRRE YR KIS ECE 2R R G AR I RE . EAFRE G BT REs
HAFEMR]R, XFEFEE 0S Fnlt SRS 10 KNG K. BT LLZSE W S I U & F B SRS
bt I 2 O A R, A R B AN R AR

@ read rnd buffer size, #4T Random Scan HJEHEAE H ) Buffer;
read rnd buffer size FT ¥ & [f) Buffer SZPx L WIUFF1 read buffer size FT¥ & ) Buffer A
Ko NP HEAE A, — AR LSl o (ER P AR R ) T 2R RE (1 i
B LFRE AT GEF= A PRl Buffer "] — . read rnd buffer size MJERIN{H 256KB, #H Kk
{E 4 4G,
— Bk, read rnd buffer size {HMMI&E XK, X4 ORDER BY BRAEMIPEREAT & IR

KA B P XA R 1, AL T B R AR B — A (WA RGP RE
KANIGEHIX, Pr LAAEBCE LI A SRR IR e AN T30k, 1 W AZARZER 48 n] BE ) i KIE R
ARG I NAE RN, VR R KT BB

FRMA
FEATWIJT T, My ISAM A76f 5 3 1 R HHBA AR 8, i HAERE AR R . i Han a3
Key Cache SRZEAFR 5L AN RITE, FATET LUEIL Query Cache ZHHENR HAEEZEAT Query 14 AL,

fHE, T MyISAM f7fitr g B R EBUENLE], LGRS B RE M@, HIFR SRk —EHe ik
N USRI )i e — ok, FRATREMN EE A LN LA T

1. 477 concurrent insert (IIhfE, #&m INSERT $#:/EF0 SELECT Z [Al i35 R AGEE, ff & KAl figd

1To KDL T concurrent insert IRMEAHEBCE A 1, R TP BA BRI BN 105 A2 1R R v

80T LAAE AR HATIIAN o X FLSEAR I My ISAM I BRIA R E . W R IR RE L Z LIS 0 32, o
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AR INSERT [k . 7R AT RESE i INSERT (%%, FAITA LUK concurrent_insert W& N
2, WS VR MyISAM, AEERPETAMBRATE NSRS, AR IFRAEA, il
INSERT A1 SELECT GEW% H. T4 o

2. FHRSABERRDN, REIERE NEAERSRES AR TR 5E 8, LA 1k [a] i F2 (R B ZE 2 4
3. B EHUCRE R B AN A TR RS NTE R, ] DUIE 2 i R S R e )
il B NERAERL S TR E AL e 4 .

ST AR GBE AT KDL, BRT concurrent insert XA FLBURF IR IIREME 2 Ah, AT DAL
A EARAER BT PrULRR Bigs 7 = m i HR e i R e A BRI, IR AR
IERSCERIF R

ot mT LAOLA Ty

B 7 AT AT LA T Z A, My TSAM SKfp E3e A7 e e fb— 28wy DA R 3y A 2255 F
ATy

1. J8xk OPTIMIZE iy 4 R HEHE My ISAM K ()30 o X AR A1 FH Windows #4E R Giosfpid — BLIbt[A]
J PR — R REE FE, E RGP SO R A RS ), e SO R M . My ISAM 76
TH ek OPTIMIZE PLACEE BRI A, 32 SEAR 2 DR A ke ) 53 AR B i o il (R R 2 TV B, el S ST A2
ATl —MORUL, FERRACT BRI s I B 4 2 ) 8 75 B4l — ¢k OPTIMIZE 4% . 1fi HA&F
NZERERRNAZ A — IR OPTIMIZE I 4Ed a4k

2. WH myisam max [extra] sort file size £M% K, X} REPAIR TABLE HIZ{E 0] Be<H KKk
S

3. {EHAT CREATE INDEX 5i# REPAIR TABLE S5 B KMIHEFHAE I 2 5T LB L % session 2%
Sl myisam sort buffer size ZUE A EHEFARAERIE

4. JHILFTIF delay key write LJRE, (/> 10 [F2BMEAE, B AMERE.

5. i@ H% bulk insert buffer size 2#&H INSERT. .. SELECT. .. XFEM] bulk insert $EE[(3%
{APERE, LOAD DATA INFILE. .. JPEREML AT IR RIS . B8R, fEWEWSH R, WA IZ IR
B SRAR K, AR 2 I P08 SRl i ST 43 52 R AR R, BETE R TR RE S AR KRB 1), T
ANBEAAER 0 J— AN ml S — SR

11.2 Innodb 7Efi&SIE41L

Innodb £7fifi 5| BEAN My TSAM A0 51 Bt KX FEA DU, 20— mORGAEbL, 55— R 55 30HF,
B BUE S, BJn MU B A T S 2 e AERAMERER LTS T, Tnnodb AT My TSAM P47
fili 5 | BEAEAN R 355 B 225 LEBOKR, 2 B Rt 1 DR O imd DY A 32 B2 DO B ity o BI0E AR R AL
WBEATCLAE “MySQL Bt FEBUENLE” —F MO8 17, BTEL, AT5% T Tnnodb A7 4if 5 540
)BT, B0k Al = ANy TR TT .
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11.2.1 Innodb ZFEAH =44k

TEVRFENS T B AR UL, oA BRI P i Bl RV RE M OGO, W B, (K5 1) 3 P 7K
A2 5 AR R VT ) K AN & — MR R o W A HOR TG IR R L Bl 2 5 J7 T al LR KR
e SR P HEAR L RE

Innodb buffer pool size W& HNE

Innodb £k 5 | B 2 ALHLTIAN My TSAM [ f5 K XM HEAE T Tnnodb AMUNGRAFR T, [ 2 2247 5
b, Prek, seatlREdE%E, 18] Innodb £7fif 5| 3wl A I 50 22 1) A A7 R A7 508l PE AT SR AR
B BRI B L W B N AT o O T AEBAE XA WA A AT I A, JEBE R MRS T
HFPE

innodb buffer pool size ZH AKX E Innodb H FE ) Buffer (Innodb Buffer Pool)HI K/, 8
AR A R RSB B E A, X Innodb HEAATERESE iR K. Toi e MySQL B 7 Tt
Wt M2 FARZ NP 5320 Innodb AR,  #BHHFLA 80K Innodb ) Buffer Pool ¥ E AN RLE
YV N AFEI 50% ~ 80% ZIH. UnitbiRZpes IR E, AN NG LA 2 A,

ANERZ ATHINSE, #A RS LRI s IR SR . e MFRBE, ARZE K
RIULATHEMZERK . UM Tnnodb ) Buffer Pool SII%BEE 2 KX SRS, BATHE Jo B e 12
K G EHGEAEH RS MySQL k552 MySQL iy ZHR AL K B OERHUE 2 7 MySQL H2 73847 My ISAM
A 5 SRR S5 7 WA, JAbAE it 5 | BE P 5 ZAE T ) Cache 7 202 K7

¥ — 6 By MySQL AT 0L, PR AFE RN A 8G, MySQL s KIEREA 500, [ i ]
T MyISAM AEAifi 14, S I FRAT R R AR P A7 1% ] 23 e Wi 2
WAESI A A R JLRHR 43 -
a) ARG, RBETE 800M;
b) LRI, 25 2GB = 500 * (IMB + IMB + IMB + 512KB + 512KB), #H AHE T :
sort buffer size: 1MB
join_buffer size: 1MB
read buffer size: IMB
read_rnd buffer size: 512KB
thread statck: 512KB

c) MyISAM Key Cache, fE#% K AH%E4 1. 5GB;
d) Innodb Buffer Pool f K n]f#: 8GB — 800MB — 2GB — 1.5GB = 3. 7GB;

TERBEX AN AR BA T2 50%~ 80 BORBEE, S/t 4GB, il B RS, ST A E
£ 3. TGB fiAi, MAARTTREAE RS BN e M R M2 W AFZE A2 HH DA BR TS DL R IR, R SR AT gt
S BLNAEA SR T o i H BRSO T — S8 AE BRIy, wRat—Paife, R
FIRERT I A2 T 2D
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B A KRB AT, SRR OO RN, RSB T, fERE L
SO, TG, — € PRI rT RE B E DL, SR PRI AN Wil X ok ik 21 B
CHTREMEE R E . SR NS, EAME EL2 ], RS REU R S) S B B 5
Mo bERZ I, PRHRRE SR DUMISCER 2R 25 Pl Ik RE RO HEAT SR PR A 8

MRS L& G, BATTLGEIT Innodb £746 5 SIS TAT TG T Buffer Pool [FSERPIRES(E BAE
HIE—2 00T, Kifie 240 Innodb ) Buffer Pool i HI& & 75 1FH R R
sky@localhost : example 08:47:54> show status like ’Innodb buffer pool % :

| Variable name | Value |

| Innodb buffer pool pages data | 70 \
| Innodb buffer pool pages dirty |0 \
| Innodb buffer pool pages flushed | 0 \
| Innodb buffer pool pages free | 1978 |
| Innodb buffer pool pages latched | 0 \
| Innodb buffer pool pages misc |0 \
| Innodb buffer pool pages total | 2048 |
| Innodb buffer pool read ahead rnd | 1

| Innodb buffer pool read ahead seq | 0 \
| Innodb buffer pool read requests | 329 \
| Innodb buffer pool reads | 19 \
| Innodb buffer pool wait free |0 \
| Innodb buffer pool write requests | 0 \

M B AE AT AT LG B R 3L 2048 pages, i 1978 & Free IRESHIUILH 70 4 page H HH,
read 3K 329 ¥, HrPAT 19 RFTIE SKIKEHE 7L buffer pool A, WA diar 19 Yo i By
TE R R EHE 1, TR A S5t T Innodb Buffer Pool [f) Read iy R KMEAE A : (329 — 19)
/ 329 * 100% = 94. 22%.

MR, I B s, RATER LA AT write R, RIS EIR AT 20K
read_ahead rnd, %/DIX read ahead seq, K‘EifZ /DK latch, Z/DIRIAA Buffer 2% [8] K/NAS AL 1M~
4 wait free ZF5E,

BN B s K, AT E M Buffer Pool 1K, {UNAEH 70 / 2048 * 100% = 3. 4%.

7t Innodb Buffer Pool W1, A —/MNEWEEIIMS, MMM “Tise” o —Mekil, MiMs 22
FE— L8 S A A A, TR B R Ut A s 2 B S 1 SR (R R 18 Sl L R SR A
Pz Janl e gk g R EdE . W% A AW G, A6 S 1T BEa S — VORI SR A FE R
JE AT REIE KT —A (B LAY e — kA Bz, DA EE M kX Aoy Qs D it 10 gty 10
PERE. 7E LA RPIRES S ET A W AN T T :

Innodb buffer pool read ahead rnd, ic3HEATFENLIEE KIS 2= A TR IR EL

Innodb buffer pool read ahead seq, iC3RIZELEEE RIS P= A IO IR EL
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innodb log buffer size Z¥IF1ii

i 4% S, XA S EO R SR R Innodb [#] Log Buffer A/MFI, ZREEBRIAMEA IMB. Log Buffer
1) BAEH e 280k Log 208, $E51E Log 11 10 PERE. —Mekiul, WRARIIRGA &S AR & H LA
KL FELZ G, SMB LA K/t se 2% T .

AT ] LR RGUIR A S B PERES T B R 4T Log HAH FHAE I«

sky@localhost : example 10:11:05> show status like ’innodb log% ;

| Variable name | Value |

|0 |
| Innodb log write requests | 6 \
| 2

| Innodb log waits

| Innodb log writes

I R AS S AN T DR 20 5] Log Buffer MO AL AEIRA

8K, WERSEA M Log Buffer ARG KU, HAR KL/ b 20 10, (2 HT Log A5G 2
H T R EAE 2 A e A, 1T Log A Buf Fer B RERE (1R BT 500 2 R i E0dhs e 42— B S 4 HEAR G,
HHWAM S HCkSEH] (innodb flush log at trx commit) , JFTEACT Log AHICHBETELN 1) SLIAL
HIARALAE S I “ S5 00A” Th FCE R I AT, XU A BT T .

innodb additional mem pool size Z¥Hf#

innodb_additional mem pool size AT & M & H TA7/ Innodb [~ LA BRI At — 2 phy 38 45 44 BT
LA ITLAFRATII) Innodb FBR %, P fq B 27 0] H ARt O, REEEIAME LA 1IMB. 24
SR, Wk Innodb SERFRIZATIE R B T S5 B s B A7 LT BB TR IS %, Innodb 434k £L1R 1S 0S
K G AR, I HASTE MySQL [RS8 H s rhid s — 40 AH M R4 45 5 Bk B AT 1 nine .

MEAN NI KE, —DHFHLEA Innodb F ) MySQL, WA SRR LHE F AT B
i, 20MB AfECAE R T MR, WARARE LW ZMNTE, 588 n] GRS RIXAMEM R . SEbr |,
innodb additional mem pool size ZXEUNI RGUHEARNEREFF I AKBIFEM, P LU BEREA7 T80T 24 1) £dh Bl
Al BEE I SR TR I AR AR KR, FUR IR AT

Double Write Buffer

Double Write Buffer s& Innodb BT FH ) — P A MURE IR SO/ Flush SEELHIAR,  FZAH &0 Tl
T el SR OB v TO PEREIIS UL T, e RS0 Crash B WAl o0 N Bs 10 22 4k, 85 N IH)
B AR,

— R, Tnnodb LR [H) D BIMUE SCAFREATFE AL AT, Bl R FD KA R G AT
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KA RGRE RS0, R IATFRZ ) Double Write Buffer MMy, AR5 HRREEHEE
T3 . FrEASERT b, Double Write Buffer gl A7/l T — 4y 5 %2 [F) 25 B SCAF B () — A 24
PMEAEE R R S Crash o LUK LI, BERSIRC I fe e — IR SCAF R R R HERRI S8 17, AR AR5
Ji, AT DUE A IXAS 263 R QR S 58 B TAE, RIS I IE AR PE

FBIXAE Innodb ANJE M — RGN T #44K 10 /8 T ? IXFEA LRI RE S M R A PERE A ? X2 A
OKAHLy, KA Double Write Buffer s&—HZELLRIAL A% 0], Frfi S5 AN Double Write Buffer H#AEANZE
LT B ANEAE, SEA RS FEA L, XA 10 WEEFT & I LR R AR AN . A T ARIE SO e

SERR F, HEASERTE 3 58 T 28 ] Double Write IXFEMINLHIRARIER IS (1K) 224 vERAYE, iy
PA M FH SR LR S R NI, WIfE Solaris ‘P& FAEW 400 ZFS KRS, Ml LA CARIIESC
BB ANKIFEEYE . 1 HAAEFKNIF Slave i, tRE]PAZEH] Double Write ML

Adaptive Hash Index

7t Innodb 1, SEILT —AN BRI A-R R TS SLIALE], AR5 IS — RAV Rk A e R
fE7E—> Hash Index &SN RT IR KIEREMGE . WA Innodb Y\ ] LUl T Hash Index SKfemk
R, Mt SN E Y — N IET AN B-Tree R 5|1 Hash Index, 1fj HAHYE1Z B-Tree K511
AR AT, X2 A1 U Adaptive Hash Index. 244K, Innodb JFA—E 43 B-Tree &7l
SEAIEAS A Hash Index, AJRESUN L EHUTH 1% B-Tree R 5 | #E—2 K TSR iE— > Hash Index.

Adaptive Hash Index AT AMNAFIRAERESL Bl AUXAFAET Buffer Pool "o FTLA, fE%E
WMYSQL WIR 5h 2 JG 42 FEATELE Adaptive Hash Index [, HAAZERE TR 2 )5, Innodb A 2ARIEAH N
(R SRR A 2k o

Adaptive Hash Index [ H IFFANE A T B miAE 10 (IPERE, 120 T 4¢# Buffer Pool HII%HE
FIVT AR, BRI T — U2 4 Buffer Pool HHE#MII R 5], FTLA, Innodb fE HA KEENAT
(A PABEE K Buffer Pool) MIENL L, X FIHAMAAMEL KU, SRR

11.2.2 FHEHAMK

Innodb £7fif 5| 8 /& MySQL /AT K SZHRF S5 KA 5132 —,  IXBZ FLS H AT MySQL P54 ]
B AL AN R A o 55 B A SE AR B R T B AR KR M A AR BB, T
HANR RG2S 200 i Fe It AN —FE, PERERILR S A . FrLABAT]

HEHATIME T f#— T Innodb P SZRF ISP 550405 . 3 Tnnodb K22 T, Fdi1453)

Innodb 73855 K& 1 SO0 7 T SCFF AR S0 T
1. READ UNCOMMITTED
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WM Dirty Reads (IEBE) , AIRAULEES B IRARBE B 00 : 761 AR e AR
SELECT FFAT AEERATIE 2 B o] BE FEAS & A v A s 1) s i 85k, DRI T A0 XA B 28 i 2
Consistent Reads (—&MiL) ;

2. READ COMMITTED

XA B B YONAT LR Oracle HAREBINMIBG B R 8 THAIGONIRES, Wil
SELECT ... FOR UPDATE F1 SELECT ... LOCK IN SHARE MODE SKHUT I RIS E RS Ad%, 1M
ANB e Z BT IATATBE, DRI SS VR AR e SR 05 E A A BE . 4%, X5 Tnnodb (82 SEEBLHL
T K. W RIRATTH) Query W LAARMERA IRl I 28 5 e Ao B 75 2808 1l sk, WU T BB e AH G
MZRGIET, AT EBE IR A HLREA T Query it 225 R I\ I ik Joykim i
RO WER A B FF 2B il sk, B R —NMETHN AW, InnoDB HLAAIKE next-key B
gap locks JRPHZEH I P * G BN 2Bt Ao Consistent Reads [JSZEIMLAIS Oracle FEAZS
fl: &> Consistent Read, HF &M —ANHFEPH], BWBREIMEAE A BRI,

KRR, A& Dirty Read, {H/Z0HEH I Non-Repeatable Reads (A nJH 5 1k)
F1 Phantom Reads (£JiZ) .

3. REPEATABLE READ

REPEATABLE READ K254 /2 InnoDB ERIAMI 25K 254%. SELECT ... FOR UPDATE, SELECT

. LOCK IN SHARE MODE, UPDATE, Al DELETE , IX%&DIME—2f48RME—RGI1, HBUE ke
MG, MABUE ARG ZATHIAIB. 5 WX LR AT next—key Bi, L next-key A
gap locks Bk RG VEF, JHBHELEH P 1FEifA. 7& Consistent Reads W, Hij—
AN E ALK R N EEER 20 X b, [Fl—FHS T PTE M Consistent Reads IR
— PN O TR . 3X AN s W A [R)— =55 ok LA ek X (plain) (1) SELECTs

, JX4& SELECT MJAHE R FR 2 2.

{E REPEATABLE READ b4 F, A4 HIiDirty Reads, HAZHiBL Non-Repeatable Reads,

{HIEATISAA7AE Phantom Reads [ A] §E’

4. SERIALIZABLE
SERTALIZABLE B & G & b < 55 B s SO0 h i e ima 20l - 1R SERTALTZABLE B 25 4800 2.

Jeis FESSS P PATART I BT 20 1R Bl A2 2555 3 s U PR, AN fEx i wa % o

LB T RS BIE IR IRAS . BTLA, SERTALIZABLE 45K E5205) K, Phantom Reads WA L,

DL b DY Fofr=h 456 B 4 1) Sz -t & ANST/ TS0 SQLI2 ARtk s X I DU Ak 55 4% %), Innodb 45 4 3k,
MISEILT o X T ot RN R UG, TR AT fe AR UE A0 (10— BobE, 85 f & T BEA17 K I B AR — 20l
B, RS IR B A T . B, 4T Innodb KA,  FTAE 02 45 B B8 )b, Sl AR
HAREh s, Tl B H s A 2, Bt RE =,

PrEL, BATH E 00 B N RS, ] IR IR R 55 W B g0 . DI SRUE R 2242
— SO [ A S e PR P RE

AR Tnnodb £7f 5 BRI 1 =5 4555 55 2% ) J& REPEATABLE READ, {HSEZF5 bAEFRATTATR 4 (18N 37 5%
T, #FH % READ COMMITED (12545 b 25 4 it vl LW 2 753K T o

F555 10 R AR KA
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BAER I NHIGAE, Tnnodb £ if 51 B ZEAFHIA, R B AR G| A7 BN A7, XA
PEE A 5 225 | BRIl o] LU g8 D ) BE 10 SR ME g . IR TRAME 5ol (i Tnnodb 2 dn ey 4k
BRI, S S S IR Tnnodb 2 AR R IATH KN RGP IS, ey P 2 1
(IR, 5 BE ] 2 2R B (R R R At R G 2

AREIR 2 N AT I IEANSE ) o SEFR b, Innodb 716 SOAICH (¥ I [ FE U2 48 24 Buf fer
Pool Htd, JFARAE D HE I EURE Buf ferPool AL U St (720 BIMEAE, T /2ilnd 7
Hh— PSR SRS B P AR SR I T B BB 2 EAD s BN (455 H S

A AAE N Buffer Pool HgE e i Ed Bk [F D RIRE AL, AT ik — 55 G, X
ARSI TR TO R T A7 21, X TREWBARIORINE, ML AIn. E2, XTR%EM
AP RERIA R KA

XPLIRA T B ARG TR B PSS B RIBENL S o R R, A R
SRS HH WU (10 5 N FESE AL, TR R S WA S, B 5 ZER I 4 B IR 58 BB S A&
B, WL EN TIEAES I E . W TR, B NS B 5 KR AR A2 Sk T At
TUEBIAEAR D, AR A T T B e SN TR R RSk 1 ke BT, FEREEE A, ST S A LUb
MBS EAR PR REE AR 2

FATHI N BB S0 Buf fer Pool HMIBUEHRIRBENL, EREX PTG Sl — > sl D HU LA Hids
W, 2 A S EE TR D 2188, I RBATRF B BCL G #8Ks Buf fer Pool H I Ks [] 20 B WL AL,
IR ARG RE— LA T I BRI B S B E o 10255 H G AE QU 2 WL R IS Y B A5 8], 1
HARR G ANHGE R 200 H S B r 0E s 5, A BRGNP S AL . prel, H&
(K15 NERAEIZE L )20 Buffer Pool HR A i) Kot ZE T 4

B8R, TGS AR LA H SSRGS, i A H ST/ E, RIME 2
(K H SR SAT IH H SRR A0 H S f2 1INk BTEL, Buffer Pool Hh PR A i s AN vl 8k S 1) 7 ZE R
BRI LT R AL, T HAXAN R ARSI R ZAE IR H SR H S fi 2 i e il. AL, BBk
SUBTIOEE (Dirty Buffer) HOMEIN, & ZERUHT 0K S RESE OB R, B g MBI 5 S
A, HR, 10 PEREB AR 2 T 5T

i L35 HEA G4 Buffer (log buffer) , ®RRFS HEMS A AR HHESE NBICHF, WA
EH IS AF log buffer W, SRJGFRAE— @ MFAIR FASFER RIS . 458, TR RERED
FHEHENER, TATTLUAL innodb log buffer size ZHCRIEH| log buffer FI /N, KTHSHE
AR IS (R 1R Ut WA S 2 R 40 20 A

5 HESF RN Innodb AR 10 HEREA AR KIMCR . Blg bokit, HESCHREA, W)
Buffer Pool i 75 BAMPIRH shVE i, PRREttkes . (B2, FRATEAGERNE S h— g, I
MAY Crash Z JGHIE .

5 HEREN B EZA WA, — Do Emprie I m R gk 10 PERE, S5 Pt 4 R4t

Crash ZJGMITKE . T HIFRA TR G A8 — F MRS Crash Z )5, Innodb & Wil A1 FH 5545 H & KT
.
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Innodb Hidsk T FRATVEE— VO B 22 A (80t R 5 L& o, DA S5 E B [H
BRI T RGERFHK checkpoint 5 log sequence number (HEFHIS) .

RRAERE—IZ], FATFIMySQL Crash T, HAIREIR, B Buffer Pool I Hs#i& Lk, L
1 O O H B AT RAT SRHT B SO i s . A BRA T IR S B R A MRS, Y
MySQL M Crash ZJGFXJH5), Innodb 2iliid b g45 H & FTid sk 1 checkpoint 15 BRI Hihi 3C
MR checkpoint (5B, k35— checkpoint FT%f MWKl log sequence number, ARGt g4%HE
TG SR I ARSIl %, A Crash Z i 5 — X checkpoint 435 AT AR L HB N — Ik, W22 I A 1)
Bl SR —BORES, XFESUEIRI T BN RS Crash 1MI&ERIM T A HdE E K. MR, XIT log buffer 1
ANAF B [R5 B 1 35 SO AR SRR sk DGk AR IRl T o REE Crash IR A BS 5% f5 — X checkpoint [N [A]
B, P S PSR N TR OB . i H S SO BOR, - Innodb FITfifti) checkpoint AR tBRAG, HARE
AN TP S 1T BE PR AR AR T o

RS, Tnnodb 4 HESCHFR BN, R4 10 MRt atism, (22 418 %] MySQL , 0S
% ML Crash (IR RGHT TG B I Tt &z, HEB/N, 10 PERE A SR A X & 25—
Be, {HJE M MySQL, 0S 3(# Tl Crash Z 5B dg BT MHEN . FTLl, FRiZHEFSHERES
RICTE— AR I )8, BE2E% S 2 RS RAR P e, N EHEE] Crash ZJEMRE . —f&
KUt, ERAN NG RS, B TH 355 H AR W BN 341, AN H &R E N 256MB K/, A%
IR AR

i T T 3 (K13 508 U MySQL Crash (9375, BATHT Z R Buffer Pool F K%t . SEfs
| Tnnodb 55 H AW A€ BER S 55 3T sl PR A PRIE 2 [7] 25 Tog buf fer H A B SCIF R Gl A1
AR GMOCAE A . FTLLMIRAI 0S Crash, SR & EHN A2 )G, F5HEGAXHERS
Buf fer "FIEUIL R RES BR, IXMIELLT, WUERIRATI S5 L BAT KN [H) 28 SCA R Ge kil B 247
FRIECE SR SO IR, AT e 2™ A2 H S H0 252K Mt OB K A 2R s O

FCSE Tnnodb L% B2 T IX MRS DLIAEAE, PTEAERGE P W BA TSI TR HEX A% Tnnodb 455%
H&RIH 7 2% innodb flush log at trx commit. IX/ANSEN T ZIIREHEILRAE VF REL,
FEAT AN DL T BRSO R GURH A7 (1 8 BRSO, W e E s = Al

€ innodb flush log at trx commit = 0, Innodb F[f] Log Thread %4 1 #0444 log buffer
HIEE BB, R 230 SO RS AT SO R flush #E,  fRIEEERfSL O
GNEIERE BN BESC A (R, BRRFSSIIEE R (commit BYF# 72 rollback) FEAS bk
Log Thread ¥4 log buffer HH I 5 A . FrbL, M E N 0 I, 5 MySQL Crash Al
0S Crash s EHLWITHLZ G, SRR HLE 2k 1 RPN s A2 5

€ innodb flush log at trx commit = 1, XJ& Innodb [IERINIE . AT TEEIR S5 145 AR S
fil & Log Thread ¥f log buffer H[FEHE 5 NSO FE A SO REL R0 SO XA B e I 74
FIEE, BEARIEAN IS JE MySQL Crash I5/& 0S Crash o & BN AIA S FE R &8 $E
ERAINEAET

€ innodb flush log at trx commit = 2, 4FRATEE N 2 %, Log Thread &7EFRA AR
a5 RPN s 5 N 55 H AR, HE X BB ANUGE W T 3K RGOS AN HAE
MERATI S RGBT FAHLEI, Ll Log Thread XS AHAREIRIEN F LN CAE
AN BB A I 58 S A ENAE . SO R G A I 5 S 4 G A7 T (13X N s (7] 22 219 Rk
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AT Log Thread SLFEANFIIE 7o FTLL, HiEY 2 MR, MySQL Crash Jf A2y id s
K1, {HIZ 0S Crash s /2 LALLM HL S P RE 2R B sl se e R g T . & Fl
ARG T B CEAFRUH LIS A, 2005 AU SRAT PG T LA AT 2 B AR I T
W

M BT AT A 24 innodb flush log at trx commit B A 1 H)NHE &4, H
A& T 10 FEPEAE L2, BT DAk RER S — PP B T e 2 I —Fh . R BN 0, WY —IK
[, PEAEMR 2, R E N 2, ATREMEAE R =X R . (EE AT e R S R B
2. BRIZWARCE KRR, SERE BRSSOk T . — ek, AR SE A R H R I &
%y MATATE & LTI i — 2 Bk Rk R K 22 4k, JEREBCE N 1o W RIRAT T LR RAR D
EIEEE (Lbnii 1 B2 W), IBATRMTATLAE N 0. 245K, B KK 5AHRATM 0S Eigfase, THLM
e, T H BN HE R RG24y, AR LLRF innodb flush log at trx commit 'E 4 2 ik
RRGEEARTE RIS W] BRI o

BT FATIESL B T ¥E Log Buffer K/MRZ L innodb_log buffer size. 1XHLPATW M A4 —
I Log Buffer [ E M. Log Buffer PTAEM & 355 H G AR B AN U 2 Wi fe A7 1) — N2
DXk PrEAERS FRUE, Log Buffer MUK, RZEMMEREH B . (H)E, m Tk Log Thread ¥ Log
Buf fer % 5 AU A HAUAUE Log Buffer XM ZEMIELL, &5
innodb_flush log at trx commit S EA K. WRIZSEWE N 1852, IBATAINI Log Buffer
AN R T BEORAF A S AT 5 5 RG s R FE IR a2 ud, R BAT 10 RS RN 24T
B R 55 B A 20 6, IBAFRATI Log Buffer mt H /s BATIN 20 N4 FTEMIASE . 29488,
RIATTBE K 0 ()35, Log Buffer o Iy BAF B AR W 1 PN AT AT f . ITL, RS AR s
H O ARG M) HARIAE R X208 innodb log buffer size MIWE AK/No —MRVL, W FAS 470 = i)
HEIHREHFH RGP HERKFL NG, SMBINAT RSB T .

11.2.3 HEfrtaiiit

M “MySQL 74t 5 MR A7 — b RATEZXS Innodb A7 5 MM ER SR T — 8 10 TR, X7
A PHEE L 53 BT Innodb FRIPYER S S5 #4548 T MAL 2 %

P Innodb Hdf b 251 A AFAiA% X

Innodb fEif 5 BRI Bl (CRIRR G AFBAEAIRIFSCAE A, 3K URT MySQL BRI fif 51 45 My TSAM )
DXAEER, Ja & AT O SO o BRIEZ Ah, Tnnodb [RAHE A7 0K X B ELEBURS, 58 Tnnodb 38
Ao LB LURAR R SR QI . AT (8 #O2 AR TH s RS e BE G A i, P A 328
A H A B M B R th I

T EERIRR IS Tnnodb (5T I EWRCRARR m. WEARIATERIE —4> Tnnodb 7
i 1 S (R (IR T AT B 18, B4 Tnnodb S 2GR T B IR BRG], R A7AE t
A~ not null JEPEFIAIME—2R ], Innodb WILEFIZRTIME N RIKR T WRBEA LR A not null
JETESIIME—2R 5], Tnnodb 4% ABIA K —AEEII A A, 25N SRR TR B 6 A WA K
FEo FTLL, S EAEAS Innodb K& Z D ESH—ANREIFLE,

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



1F Innodb FTH T RIERSI ZAMARSI# N secondary index, & secondary index L#F<fl
THRBZRSINRG VG R, Tyl HAb 25 | A HEd (0 i B 0% S0P I8 2 A B0 A B T LE

IR, TR GIWIA R R AT U A BATAEAT 0], FEASIR FCA T A B P sk K0 T . RIR
SR e K i R AT 24 R 5 | B SORT IO I, BTty SR A TE AU RS s T R i 28 50, T2
R P AR S T 2 8. BTl 4 TR g, AN n] FEANZERHr Tnnodb (1) T8 {E .

Page
Innodb A5 1 E P TG R, MeRRERERET], PEURIEETE A RSP, #2 UL page
VE R S /NIRRT RAE T, BEAS page BRIAK/INA 16KB.

extent
extent & —ANHEZAIESLN page 41— MIBAEAE AL, — KU, B extent &y 64 4> page.

segment

segment 7E Innodb fZfig 518 rp SR FACE “files” MR, HF4 segment lH—PEEE /S extent
Mk, 1 HEEA segment #AFUA —FpEds . — Mok, AR ST — A3 segment H1, SE
&ﬁJ:ﬂZEﬁﬁ%%iﬁ\géﬁﬁggg|é§¥?ﬁiﬂ:**4‘ﬁiﬁﬂﬁﬁ segment o,

tablespace

tablespace & Innodb F g KYFRLEAY AT T, HE S segment 4 k.

24 tablespace ) HAN segment 75 ZHK K%, Innodb i HINAL 43 B3 —A extent (I HT 32 /) pages,
SR G U0 R AR A KA 2 0 Be A extent SRAFFT o Bl 138 o) DUE L $0UAT 0 F 4K & F Innodb 48 ] ()4

FH1E L
sky@localhost :

sekokskokskokskokskokokskokskokskokokskokskokskoksksk ],
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:

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.

example 01:26:43> SHOW TABLE STATUS like ’test’ \G
row sekkkkscklolelokkesiiololookkekskkolok

test

InnoDB

10

Compact

8389019

29

249298944

0

123387904

0

NULL

2008-11-15 01:26:43
NULL

NULL

latinl swedish ci
NULL
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Create options:
Comment: InnoDB free: 5120 kB

R BN RS, AT UE

BARFEANZR G| UL (index page) K/hA 16KB, {HIESEFR I Innodb 7555 — A H 1% page [FIIH%,
R MRFRLIEN, HaE KB [asm. il R 2R S, Ba KRGS (8- 15/16)
KB f=(a], iR —> Index page 7EHEAT 22 M BR 2 G WA B v FH IR B 2K T 8KB (1/2) [,
Innodb £33 it — & IR AR ML 4R 25|, R0 index page. MEAF, TANRSIEFETEAENT —1 6
PTG B, EER AT IR 0 5% DL SN R 5 e O S

Innodb 7EAE B T INHBEAUAL R A TBERATTSE bR & LA, Rl 23 B mg A~ ke s), 3L
H—ANBRE G R EZ N HSMER, -6 WIKE. 50— 7 2K R, 2
KAF T —AF8 1 Undo Log 1) Undo Segment WIFREFAHG S R, TZH T4 MIE, BLEET Undo
Segment 1 {){5 B G 2 WA Hds oL

W B rfE R, BAIZ 0T A LR LSO P BE A RS2 i s
1. N TREWN secondary index [N, @y RCR, VEA 800 BOIT & F A7t 25 0] il
ANERGT, Bl S INTEGER 2RAY . M8RIXFEA LXK, A 45 Hf 2R [ 8 R AR T LA A Tnnodb 3£

1 T
2. QIR R B CARE MM L8, EBdEE I A SRR AE R, S E 4
GRNIPIEEYE S

3. RATREANEEAE Lo B AT SRR, gD IRDA S SR R AR LAl R Bt (R B
4. T RESR AL R AR AT s

I TO BT HEGA Y

BT Innodb FNHAR AR5 A7- it 5 | EEAH LUAE 10 S8 50 ST 1 [R) Ik i s AR B I .45 H &
(Transaction Log) , AHXTHIIMMIBEAAN) 10 &, BEIRFS HE LT 7 A5 N, (5
RS M T0THFE, Pl FRA M Raid MRERE RSk UL, B UCRE SO g 25 H & SCE93 A7

TN ()RR i DA BRI A A H A, B 10 Mhfe . FRATTnr DLd
innodb_log group_home dir Z¥CK{RE Innodb H EAFIALE, R P8 ok 1B 20 SO B
innodb_data home dir Z#UK 45k Innodb FRATIAT BEKE B SCAFAFCAEMD L

%, WRBA AL W, Tnnodb 23 444> Tnnodb REIEE RN, JF Hoaokizks
[AIFETAEA . frm” SCPFARIAIRIBRAE T o AILSEIZ S, Tnnodb SEVRIERE FERE ) 75 2RV ) Btk 2
H&ESCHE. Bl WRIAIA L, LR LUK SRS RAF T A ) PR, AR PRI P12 1) U5
Ak VF Innodb AT 5L BR ST/ L.

AV =R W IR, dxn— DRSO AU AT L A3 1K, RSk —ANBE

W), FERRRY IR, BRI 2 KRS L E? Tnnodb £ FRATTHETH T
innodb_autoextend increment XS4, LEIRATTAT LA H AT 4 I3 2% 0] SCAFRERIE I K/
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11.2.4 Innodb HAbit4k

7 EIX S n] DARAL B3 T 2 Ah, S2BR E Innodb 3BT Hofth— e m] GESE M 2 M fE A S B0K B

€ Innodb flush method
FH K& Innodb 1 10 R Es SO DA H S SO T, AN HA7E Linux & Unix R8BI
R REBINMEN fdatasyne, B Innodb BRINELL fsyne () 2K flush i A H &S50
AL, W LA E ) 0 DSYNC A1 O DIRECT, 4FRATT&E N 0 DSYNC, WIZFRZELL 0 SYNC J7 2 FT - Fikl
B H & SO, Wl fsyne O K FT FF R0 I B HoHs SCfF o i CE S8 O_DIRECT g I fig, ) i i
0 DIRECT (Solaris b2 directioO)) FIHFEHE LA, [FIFLL fsyne O RMIHEE A H &S00
Bk, innodb flush method HAN[AIRCE T 258 M /2 Innodb fEANFEATF & NEEAT 10 £
VRIS B FH (R38R R 48 TO Ay R DXl o T AN [R] A TO #4432 10 B i b B 7 U —E 1)
D, AR ERPE Rt — e M ZE . — Ok, W ARETRAT T Mg A i RATD - Al 1 A2
A% RAID, AT LA O DIRECT, wJLA—& g 3w 10 Phfg, (HWIH RAID Cache ANE[T)
T, T EE A A, AR MySQL B U7 T IR, AR IRAT AR PR SAN FR
%, A O_DIRECT #5 nl fE4 S M fdi ok fE B o XFFSZFF 0_DSYNC H°F- &, Wl LR sl
0 DSYNC J5 s A5 Aext 'S 10 PERER BT B

€ innodb thread concurrency
EAZH A ES ] Innodb PRI IR A PR FR AR i KB, R G0 N 02 A AH N PR AR AL ik
AR 3T R ZeFE 8, Tnnodb EE E N CPU MU REZE AN M, HEXANSH—H 2
—MEEASNNZSE, W HEE AN EE S AR BUG (#15815) —ELHA LT
innodb_thread concurrency ZEUT BRI N AA K . MILSHAE R G BB 2240 BT T
A LA H R 2 Innodb JFR A AR IEASZIRIE £ 2K %44 innodb_thread concurrency W& A
Z/D4iE. 1 MySQLS. 0. 8 Z i, BRIME N 8, M MySQLS. 0. 8 JF4f £ MySQLS5. 0. 18, BRIME X Bk
B 20, SRJELE MySQL5. 0. 19 FT MySQL5. 0. 20 B MRA R LERIABE K 0. 25, M
MySQLS. 0. 21 FF A ER AR P4k B e [m] 8.
innodb thread concurrency Z% ) B VG H & 0~1000, {HZZE MySQL5. 0. 19 Z il 4s, H
BUZAEE 20, Innodb 2\ A AT LN IR LR EMATATBR ), AHAJL2 1t Innodb AN FRREAT
TR H A A FIFE, FRATnT DUl v & o8 0 kAR AT &R &, 58431k Innodb A
O e b 77 2N IFATZRE, M HAEA DI S N E N 0 32— M EFE AR MEE:, JtHZE
MRARE 10 K STBRPI A% o
KRR E, innodb_thread concurrency Z 80 B E I A — MR LF RSB43 50i% %
BHEZ K, wAeHEEEAR g, FHREES AN E.

€ autocommit
autocommit M HIRIRAR KK NAZHRIRTE 2, o MNP SHOE R true (D) 25, 1EFAT]
FERPAT 78— B SCEAE 1 Query 2 J5, RGNS AR IXERAE, FA En] DL fE N
B T 355 N o
WHE aotucommit A true (1) ZJ5, FRATHHZZAN T H SF THH commit IALK U ] fELs 78
FESNEIRZ o IXFEH R B M E Innodb 4545 H A T B2 5 SR A0 % 1 HAT R )
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SHAE, M85 innodb flush log at trx commit ZEUIREE AR .
— MR, (EFATEE LOAD ... INFILE ... B Ab3ER 7 20 Innodb A7 51 #E 1 # N#
s PINHE, B autocommit WE N false v IARCKIHR Stk ge . M7 IEH BN A, iR
U R d s AT HR 2% AR A ot T ) H BRI R AR PR BE

11.2.5 Innodb g8l #=

FATAT L I AT “SHOW INNODB STATUS” i - R ARHX ELAL VR4 1) R 48 241 Innodb PEREIRZS, W1
T

sky@localhost : example 03:11:19> show innodb status\G
sekseksoksokokokoksokiokokiokokdokk 1, row skkoksoksoksoksoksoksdoksok ok sdok ok ok ok

Status:

081115 15:56:30 INNODB MONITOR OUTPUT

Per second averages calculated from the last 10 seconds

0S WAIT ARRAY INFO: reservation count 720, signal count 719
Mutex spin waits 0, rounds 16962, 0S waits 460
RW-shared spins 489, 0S waits 244; RW-excl spins 3, 0S waits 3

Trx id counter 0 11605

Purge done for trx's n:o < 0 11604 undo n:o < 0 0

History list length 10

Total number of lock structs in row lock hash table 0

LIST OF TRANSACTIONS FOR EACH SESSION:

———TRANSACTION 0 0, not started, process no 13383, 0S thread id 2892274576
MySQL thread id 9, query id 54 localhost sky

show innodb status

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

1/0 thread 2 state: waiting for i/o request (read thread)

1/0 thread 3 state: waiting for i/o request (write thread)
Pending normal aio reads: 0, aio writes: O,

ibuf aio reads: 0, log i/o’s: 0, sync i/o’s: 0
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Pending flushes (fsync) log: 0: buffer pool: 0
1123 0S file reads, 2791 OS file writes, 1941 OS fsyncs
0.00 reads/s, 0 avg bytes/read, 0.00 writes/s, 0.00 fsyncs/s

INSERT BUFFER AND ADAPTIVE HASH INDEX

Ibuf: size 1, free list len 0, seg size 2,

0 inserts, 0 merged recs, 0 merges

Hash table size 138401, used cells 2, node heap has 1 buffer(s)
0.00 hash searches/s, 0.00 non—hash searches/s

Log sequence number 0 1072999334
Log flushed up to 0 1072999334
Last checkpoint at 0 1072999334
0 pending log writes, 0 pending chkp writes
1301 log i/0’ s done, 0.00 log i/o s/second

BUFFER POOL AND MEMORY

Total memory allocated 58787017; in additional pool allocated 1423616
Buffer pool size 2048

Free buffers 803

Database pages 1244

Modified db pages O

Pending reads 0

Pending writes: LRU 0, flush list 0, single page 0O

Pages read 15923, created 22692, written 23332

0.00 reads/s, 0.00 creates/s, 0.00 writes/s

No buffer pool page gets since the last printout

ROW OPERATIONS

0 queries inside InnoDB, 0 queries in queue

1 read views open inside InnoDB

Main thread process no. 13383, id 2966408080, state: waiting for server activity
Number of rows inserted 8388614, updated 0, deleted 0, read 8388608

0.00 inserts/s, 0.00 updates/s, 0.00 deletes/s, 0.00 reads/s

END OF INNODB MONITOR OUTPUT

S LT (et Bl LU SR A TN,
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€ SEMAPHORES, iXi{#i7r B WoR REH YHT G 5505 R UL LS FERHE S MRHE R, X
A3 H s BT FRATTIR % innodb_thread concurrency S0 3E% KR, M%fHE S =
e R g, PTRE R 245 FHIF R FERL I % & innodb_thread concurrency=0;

€ TRANSACTIONS, XH FZJE/R RAMBFAHE BAYETESHSEE. WX Mok, =41
AJ LA R B AR A R

€ FILE 1/0, 3CfF 10 AHGHIME R, EZE 10 5RHE B

€ INSERT BUFFER AND ADAPTIVE HASH INDEX; W Rl NZEA7 YR S B LA HIiE M Hash Index
(PIIRES s

€ 10G, Innodb 545 HEMIAEE, Wi M1 HEFHS (Log Sequence Number) , BLZMlHT
[F2 ZIWEAS 4145, #dE i) Check Point BIHEANTHIS T o BRILZ AN, EER T RGMEBhE
WA &M T 2 DIk Ckeck Point, 2 /DI H &R

€ BUFFER POOL AND MEMORY, X#54> % R Innodb Buffer Pool MISEHI&FZiitE R, LAKLIL
il — 28 Py AE AL 1A R

€ ROW OPERATIONS, Mi44 X, FEWIRR)E % il K Query FIX L Query i if)id sk 4e
HE R,

XSRS AR T — AN A, W SR A B RN T ARAR S (A, A
Innodb FHIETFE, He4h, (High Performance MySQL) E# < — Peter Zaitsev 45 —KkgNUf “SHOW
INNODB STATUS walk through” HISCAFL I8 T B VEA 04, K] LA LV i)
http://www. mysqlperformanceblog. com/M k2= T fift.

AR, IR FRAT R ZLE AW AT “SHOW INNODB STATUS” iy 2 K 3RBUX AL MRS e fE A
SLERL,  FTLA Innodb A7 5 1A FATTH AT T — N ERE A B 7 2R FREE R IUZ A B 47 H 21 MySQL
Error Log H'.

SEEL T At B A N4 4 innodb monitor, fEfi%5%E N Innodb 3R, WAERIE, R
CREATE TABLE innodb monitor(a int) ENGINE=INNODB;

MBEAICSEIXFE N EK )G, Innodb i aEFLt 15 Fh4HIH — X Innodb AR A B, Wt b pr
JEIRI1E B3] Error Log "o FRATTAT LB RE M B 1% 38 457 11-1% Moni tor ThEE, W1 F:
DROP TABLE innodb monitor;

Britbz Ab, FRATTERT LUIE kA [0 77 2UF T A0 ¢ 1]
innodb tablespace monitor, innodb lock monitor, innodb table monitoriX —FhIasThfE, HArieH

AT A AT 20K

AL AR A B A R, IRATAT AR ) T A% 2 Innodb HFTHEEATRGS, HIK
AT LI e DA RE il 7L

11.3 /hgh

MyTSAM Al Tnnodb PHALAF# 5 1 HEASATRE m, AR AL HI B XX R At 5 132 AT I, A9 RSBl
P oh—Fh, Sebr B BT WA RRAAAH 5 325 B A T B IO, BAFAE A 5
i, BATATED THET 3 AT k2 5, S BR 3R 8E i AR AN 7] 10 75 BLE F AN R IR A7 i 5
B, feds MysaQL IR
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http://www.mysqlperformanceblog.com/

IEAh, BE#E MySQL Cluster HANWTRGH, BR T _LiiEgn o i s RlE 51 3 2 5h, S2bs it A NDB
Cluster f7fif7 | IEAEMHORRZ MEH], 26T NDB Cluster AHIGHIAZS, B8 48K Boit b h FET L
B 4.
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% 12 & MySQL wl§ vt i EA 7 )

N2

A 5
B 15 LRI RGBT 2% T R e L1 18 (R TGk b S R et Ak B i ) ) 2
KT o BB, FRATUMAR AR R GO RE 2K T A —AN %, IRt il sod R G4
MR, RILRGMY e, W25 2 MICAE R ) R okl 31— s db B g
MRS, hgidvl, FAMLHEATIY R T R — M EE RN RS TR,
WRSATTHAER )2, HORMBA A, AT Reid 2 kAR 2 oAb 7 I ). (H A
TATIT e v, ANVE BB ) B, A7 L8 W P AT T A 2 ORI o AN FE ROk T R vt
T o 5 LA DR 0 S Il — AT ER ) A

12.1 T4 B

FEVHE AT 2 00, ATREIR Z A & e W A S kB R e de vl i ey
TS UE el G i, BERg el ande] B 2, BRAT A28 B2 SRR Y R A4 X 2]
PIREENE 2 st & KK HWr B[ Scale, Scalable 1 Scalability iX =M.

MECHE (R S BEK UL, Scale (F7F@) aitt LEFRATT IR K0 e BE o AL T otk (1) R 45 €
Bk RE S . 1T Scalable (A9 RE) W& UK PE R G AE ML AN TH CRLFRIE N
FHLALEEBE Sk B IR S AR AR 2 S RENS IR BISR LI SR AR BERE . AEERIRAE LRI, AT
] EC 4 2 R G #f : Scalable 1), HAWEHEMLI T AA—HmS. &b,
Scalability (FEME) NLZFHR—ANEHE P2 R G010 i AH R K TH 2 Ja Bty K AR B g 7 42 TH 1)
MECARESE o BARERIS FATAT RG] LLIE b AH N A THORIA B AL B RE 1 14T, (H 2N
RYARTHAH A AL BERE S BT 5 B THBURAS G T JER—FER, Xt e AT
HIA N EHEEEN F RS0 Scalability fRAEIR KIIZER.

FEIX L, FPT UL R B A B AR GEIFASIE 8 2 P A AR B IR AN TR] CER SR AR 1R
PEANFAWRAFAE Scalability [IZE5), R A RIACHE 22 PP KA R B T ZRA BT, TXb
IERA T LR 2 T e i 7

oG, BATHTEEGIE AR R Y R rEscbr EJE R EARBE AN, N2
By R, S MR A Y E, R RATE B Scale Out Al Scale Up.

Scale Out AUAEFRBEIA MY, 1AM FE, Bl Ll i o8 0 Ak BT R0y SRS e e A4
AEBRAE ST, W S SR — 0 T 1 IO L R 38 T A Fr) Ak 2

Scale Up WLZFRHhm M E, [l Ly JE, oafid il 580 2 i b B R A BERE )oK
e AR AR BERE T, A T WU I TR IAT IR ST AR L, Wi AE, 19 CPU, 1
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INAE G RGUI R NC R, B LR S Ab PELRE ) B0 R I 5% & 0 Sy v i PO A0 R 4

MWLM Scale J7a, FAMRESE & BRULHE .

& Scale Out fLs:
Lo JRAME, IRAS BN ASACHER PC Server #58H—/MEHLAE Sy AR 550K 1)
TR
2. AKRELIERNEIT, KR E Sy @8 o =LK oAb 3 g
3. AN RN RGN s AR T, 2 TR A G
1AL AR SS #% EAL, X RS RN R A s, AE e e 2
B ey A, T B Y RGBSR 25 LG Scale Up Bive, 5288y a
BAFIBCS -

& Scale Out Ht)s:
L WA 2, WHRGRMEBARSE B s, N IR B AR i s
2. SERRYEDOMEDIRERE S R, 4RO TR

& Scale Up LA
Lo AbFET S, R AH R i R
2. PrABIEHEPE R, NHRGHEME R, RN S

& Scale Up &5
L s lAE, H3edb, Ko K Wi
2. ZEEAR A R R BE IR, G B AL RE ) SR A AR, 7 Sl 3 i
LICVER IR BENR S
3. WA, AU S () R

MHHIKE S Scale Up & HEKIIILH, DU LLRILIE4ERA, Al RGEAMI AT Y.
RGN A, AR T EER 24 B fij # 28,

B, MWK MKE, Scale Out A7 SR 1 HAE Rt 2 —MUBLZ 5
rssRtass . YA BRE, R aNLE AL PLRE ) B 22 PELHEORII RS, A B
R J T S SR AT B AR 22 I BAR MR A LM 55 5 J Rl B o 1y LA v AL B 8 7 PR v
B, HAE LRz, PTLUEE 2 SRR PC Server Ry dbBLRE S 170 A sNER
i, BRSO RFEILAEA, Rm AR EAE T KA H AR BURAESCIUXAS HARM
I T fE S 18 2158 Pl 2 AR IR T A, HLE A A B FIT SE B o

JRHIIAZ, FATKELEXS Scale Out J5HRBEAT /04T cit . BEREMSIRAFI Scale
Out, FbFgZBAT ARG B W THRE, EAU Scale Out, AT
ANTTI, — AR EE AT R SR 2458 4 — FERBUR IR T RS, S — it
SRR AR IR 70 AR 2 A ER POR S B o

NHEAVEE B EB — N H AR Scalability (%N RGAM T, 7
SEAG Lot 2RI U
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12. 2 BEHEKLMEHEIMELER]

P A B AR R I A, AR 2 N2 UG L5 1 )i, B3 3 55 ) i e
RO — DT EE

FEARGEIA S rp B PR SR v 55 (0 1A A3 i e, T D58 A HOBEOR A S Al
JRGA RSG5 HUBIR ORI o EE — HLBRATTA Bt AR D 70 A A 2R 2 e AR 22 JrORAE . —4K
A1 F i e FS IR 255 BLE T RE T 2215 22 M P4 0L, IXREIROR B L 55 mT REmt it 225 A 2>
AT S IS

HRRF WA LT, 2SR S HUE MR R, AVE R L
RIUH e R GRS AT IREI ARG, BN KRR A LA se L 71X A T
R 2 B D AT AR R AR I BR o 117 HLAAFAE 28 Bug, RIREIE LTS I A REIRIF
TRIUE, B AR 1 58 o

SR BATTrT BEml it 225 SR EAh )3T SRR PRI AN 7 7L, BRTE 55 1 AN ] AL
ARIATT LS, RO T S .

HUH AR Y, ERAAAE Lo gy SR E A LU =Rl

Hi—. HHT Scale Out Wil IHEA BB VD)o M, S R] BECRE 5545 B 7 2L s 7E ]
—/ MySQL Server I, B EH5%.

U SRR DA v e D0 0 RO F) IS R st A B I A T 2 55 #BE S AE PR A MySQL Server L
T 5ERG, BT 55 75 R it vT LA LG A 25 5y PR S0, I R P gt T A 5 20> £ 1 RSk
AR S, AR AR KD . BE3E, A A e IR AUAUE DBA (¥ 4,
iy BARZZ SN & 5 SO RF o RIMERAE BTN RGN, BATTRIFEEE 1S 2554
TSI T AR IS, W2 [E R 2 A S I AN, [ It 2225 18 BIAH R K T AR
Pro WKL HBL “ R w5, ABATHL LN DI TR LY UL AL
AR, A ROE G AT BOT T R

AN, BIEERATTEI D) 2> BN BE T (R P i BRI A 1 S 55 BT s IR B AR A ) — A
MySQL Server o BrLL, EARIKFEGRTT ST ZAT A BA I/, AHOR 2 Rk th L fig
MR —LERFR > D55, thAE MR FESRIIR R TT S

F RESUI AN, BARERIES A NES 1540k, NP fls >
% Z R IR AR AR 55 e B A

A b AT G, IXANT5 BTl oK (8 SO 2 522, 0 W PR Rt 25 B 2

AT 3 P IR AR 22 K 5%, IR IE T B ORUE AN /NS 55 IO 2 TRV R e v o i
Ui, MR B OR R EMHSRE ), X TRE NN R I BORHEE
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{EE, XA REWAAD B ORI E5CTA TR EE FD) 70 2 50 g 8, AR AfE
A BPRA o i FLEE ] B, R S AN AR . LK, BT BRI U K K 22 R, %k
PRI AT R o By, AR BIRZ AR, 2 BUPE RS I ] ARG
B DY AT EAR . ), BRI RS B S bk 55 A I, X e S Y Rt B
17H

=L GG RIS, BES LS RS B R

I T PR A R 7 SRR AE S EIOC S, 1T HLEEAS AR AN XN, JAT158 4] LU
W A OLS RPN IRt 5O, AR ZRBETE P AP . LE AT mT
LAAE DRALE B 50 4% 02 55 P i MR A2 7] — > MySQL Server b, iy FAt R A2 Rp ) F 2 ()
55, MBI IF BN S5 RN R GG SR PRI T H., XA 2 FA R R ) B R 355,
P EUEERA T, B2 A 8 i EA 55

A TN ELAP e PR SN, FRATTIE T DARE S N R e o AR B R 22 1) /N 55 SR ARAIE
FCREAR S BN S TR]IN O B 0t S g U 22 SR % 1l SR Ji ST A4y X JEE PR 18 o ™ Feg k32
BELFR) 1% 2 o

R, FEAE T N 755 AR A Sl L T SR o L RR 8 2 2 55 22
SRIFAEREA M, B 355 AR Bt AR e g S S, it e 4w LA IR e o R 3 20 )
BRI AL A OREER, JeAl 156 4l MU T R — 5 58, vl DLRE G ads 1 2 R e ok 44
BB NS IR RS EME ISR o IXAEAR KR RE F T AT AR, TR P I B R B

I AL 355 O R AR R %, Blla 2 10 (R QIR AR i AN BTt BT 6 204
TORFFR S B B R 25 0 Bevt, DA AE BATIRTSS 7, EARAERS A2 2K, KT
BB R RN 5o XFXRE DL, FATEA WL EHR A5 TR AT BECRFFRIT L HIRE
A — L

TE AR 22 KT A BRI S T v, AN i b TR — g e 7 S AdiH 28R4, K&K
PrJN Ebay, FEARKRERE BRUESE =FE5AMTT S, G LI =M A,
ST O LR RS, B T AT IN g s R 2 Ah, R E AR S A
FEREE A N RGEFRAE T ORE. SR KAL) BBS N RS (OAMEATFILESL
BFRD), LS ORI FFA TR M A%, & DhRe B [l s SCIE I T AN JE 4 1)
W SE AR R — P 7 28, e A A BE U H RO 3% 20 IR R SK dit = 45 R BN DR S 22
/™ MySQL Server,

i, BABEFTEWI A DR AL H G IFA S LS, 1M D> b Ve
AT HH T Fffift o5 58, A AE B TV RS PP R IR, A8 2R AT REMCE Lk i
M SSARCIE D, AT EF SR, A%, IKIUEARN, Wa e H Ao Ed
REBS AR o HAT REMUEHB X BRI R T IS5 ANEZ 5, RN 2R P IRIR K
— AR R MR 2R R G 7 TR T READ A HAR 22 (AR
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12. 3 #iE—3tt/En)

A& Scale Up ibs2& Scale Out, NSFRATUAT BT A CHIAEH, PRAUEEE I 2 —
FUPEAE LA AN REIE T 1 SR, CRAE A TR ) 7 5 B B AR A 1303 e AR e AR W (v

R

i H, s — S RAE UG 355 e B A, BRI R GEEAT Scale Out Bl
I, WATRES B R S8, 4R, WAL Scale Up, W HEMRD2BRIXIMRIT
IR, AEIRZ AR, Bl i — SRR L B JE TR 55 S8 A . ALK L
N T SR BRI DR, Jad R At R Sk A

IBBFATLAATAE Scale Out [ [FIN SRS (K ORUE KIS — SUPENE ? AR 22 I BX A () i
TRUEF 55 58 BV —FELE AT, WFRREZ 2] TR 2 AII I TE . 221 IR 2 NSk, K
K DA T BASE B, HI: JEATTH], RYPIRES, FEA—ERRE 3. XILDMEE
T BESLTRHER YL, JLSR ST LATR] o 0 B D = S ) — S Js

WL vt, MRS AN EARSZIL, LEEEA RG] PTG L, foir
B LI () N AL TARSEIPARAS s T 5 SEBCAK PRAE B A i A& PRIEAL T — BURAS . XA
BRI DR ST 5, (HSEBR ST R BA TR S B B A DA

G, B UL BT EAR I B R O ARSI B0 . AR 2 B A
SESEBRON SR o IS UERANIE BT A A A RE AR SN — 2, IR BRATI S e R 2 Wik L5 Kl
i S I — SOR L K SO B SEIN R A e 7 S IACH] DAY Sl
FARSEG RN, R TOL e A R T ORUEE R S — B AR, i kIS
(IR USR] AZ% Rl 23 3] Fe e et I 1) i o9 AN — S50 e 28— BRI R E o 1Kt — N ER T
o FATANRER AR A AR o, 10 o AL AR VAN 1) 70 T AT 2 KPP AL A REAE H o
SE o PRUMANE BT A7 28 4 nT LA BRAE AR G REAN LI 18] Be AN — BOIRZS, BANE T3 Sl i )
DLIE L i S0 A B A5 i B 2508 B — SRS, ir DA A I P SR At o 2 S — 20
113 Q0T X 73 H X PR ES » b S el VEAH (1 23 A Ml 55 3 S i b it SRR REA T 78 70 IR PP A 4 g
(ERE o

FG mik RGP A — BEEEA PR 23 R UL, BATTL AR X S H Bir i
T AR Ml 55 BRI 5 ST SR 14 M 25 RS R I8 1)l 7 TR o R 3 I AH 5% 1A 2B WL
PR, FHHN G 6 ERE, W R g 8, HESE R A A S B it A7 ik
AR, (R AR T e A BURES . T A RIRIRIR, AEANE R G2k, BT
G LR EL, WATRIIR AT, SR B . dn A T B A 2 R R 3t
B W ZAG R B SE N — 2, U SR T AR A R, R A RS B A BEERE
HRIRALBE, 36 G 3 1T £ b 55 RO 2 o

i TEGSEIN B A BN B T S AE LA . T PERER RS A — 2L

P, ARTTRE & T BPIREHE AL A R B AL, NS AL I I SE N — B s M sk
I — BB AL N TR e th A 2 R S . E AR SR 5T, Wl sRAEAFI MySQL
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Server HRIEATY)PHIR BH LA L E

12.4 BTARIEREREN

BT BRI RN A, OB AR T R G T B e X P 5T . G AT
Scale Out BItZJa, RGEAEWHY AL SE AR BURKIITE R, BN AR RRES
FRRVBCRIEGE o (HE, RGEEMRI AT HI RGeS 5 i A2 AR 73 b DU SE D9 WM. (A R G
RO T, ANVRIE N R P37 Kl o A BT TS 2 B JSOR TE D K, SN B 2% IXHE
BT R (K e EL Rl R A SR, R GE I A

W RIXHE K e o 0 P R 4R BATRGLHER) Crash, £H I H DL Down Hl
Fll, PRORF G €T, Frel BATT 208 1 25 PR T BOR PRI R ZE T HITEAS
ZPR, AR LA PR,

FrLk, XHARERB G T RAEAT Scale Out Bevlid B 75—, it s
RFHPER S AN AT B BT RN, RGBT A BE AT

FSAETHE RGT AT IR RN, JE 2R BARIGTH S5 5h A5 s OIAR S U], 1t
s A EN . EEAA R AT Y, Bl R R L ST RS A o X BT 4
FEAVE G B BE G U R YL, 1 B B k. @ i, AT AR AEAE HY B
/AP G, R DRAERATI B A HBLE K. Bl — BEK, AT
T o T H, B A S R B N RGO B, g0 AR SO SR e b
JEBE o

BRI PR e ] e e A IR U, dse i i I A S I TR AU ARAIE o BT 4R 4 7%
AL B S e, T EAR AR AR 2048 UL o IXFEA REMS BT IO PR — ) o AEHR T
FATr LA MySQL Replication, MySQL Cluster ZEHiA ks,

12.5 NG

AT T B 280, AE AT Y FEVE DT A4, AE rh B 21 i) — L8 g A
AR EE) . AR IELE R UK S50, 3 PRUEPE R JSU, AN ORALE T R A st ),
W SEPRUE A 22 A S50, FRAT TSN AZAEBE T R I 20 203500, g

MySQL £ 4 g 2 Bt DALE BLIRAT ML An it k4%, B 7 HOTUR e vE, AR IR 4h, I
— AN EE R B SR U Y R T A BRI AN IG5 1 54 B P Bkt nT
PN S AN R N 3 5% . L Replication PLA Cluster S5HpPESEE88THY MAER A
BB
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# 13 & Ay EHEIz MySQL Replication

R & s

MySQL Replication x& MySQL JEHHHFEM—DUIRE, MMAE% R —A> MySQL Server
ff) Instance TIEHE5EHEMI S HIZN 53— MySQL Server [¥) Instance 1. BARKE L
FEIEA S A e AT, A2 BT e Re i, SEEH 2 2> MySQL 1)
Replication ZNHEFE PR N s 2 A T ORIE R G 1 2 At RG] 3
JEVE T AT L TR WA MySQL 1) Replication DJRER4E s REMP PEHAT
TEAMAN2H

13.1 Replication M RIY BHIZITHIENX

TEHECM N R Get, 3 Res 7 B v] B AR R A Web RS T . KA Web
I IR S5 Bt 00 A2 TR, AR DT ELRAF R Z R, 488 Session IXHEAfF
SIS . Frih, KETIEARN Web N R 55 AR 25 S e ik 17 5 (P8 0 e 45 2 5 52 11 1S
FEF KA R Scale Outs
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T A bR T ILRE R O G, AN R IR A R S B 51K Scale Outo 44K, SANER
e — EAE LS ) A R AR B O P SR RS AR T I I 25 2 — AEAR R 7
") Scale Out, WHHSZMH T —2LThit, REMEIEASIIUE Web N ARS8 —FFI1)
Scalability, WHR 2 HE P SR 5 2 61 DhRe .

MySQL Hicdh 128ty Al 7 A% %% 77, MySQL Replication g Bttt Fix—
H BT~ 24200 . 35 MySQL ) Replication Bfig, FATHTLAAEH J7 8 (1045 — AN St 2 v 1)
HITHBIRZ & MySQL EHL b, Z— MySQL £E#E, ARJEddixA MySQL Sk
XPAMEHEIR S o IXFE, R MySQL AT ZE AR 7 B0t & KRR, A MySQL 464
(1) kb2 g F7 AR 2% 2 19 2T T

FftadEit MySQL [ Replication AJLMiE] Scale Out We? “EZER A MySQL
ff) Replication, n] LAU¥— & MySQL ks 58 22 1 [Rl i &2 21 2 & AL BT MySQL %4
e, IF HAEE SO T XM R N I EAR R . IR & IS5 H I [RIFE 2
Pz g5, N RAS R Be 2 — & B e B iz O T, v M A MySQL 4R
FErh B ATART— &5 FAL b 1 () 2 v LAAS AH [R] R 258 o e A — AN AR B2 R 2k
A& MySQL AR A 5 5iti, WAEW AUy X — m0T St — AN a7 5 1 oA =X A s
PESERE AR N, B — AN RA LM S5 TAEFE e 4y 7, — N BN RS
B EARE A R

13.2 Replication #1HIEGSEINRIE

SR ARG, BRLSEBUR B AR R, U R T ISR B, JRATT
AR KR, SRR, AR R M BaE G EATA OB RS, A REBAER
GESEit 2 Jn S e

THFEATH—F MySQL Replication HSEHR R,

13.2.1 Replication Zf%

Mysql ) Replication s —MRBHIREILRE, A—A Mysql instace (FATHRZH
Master) & HI%] 5 —4 Mysql instance (FAIIFZ Slave) . fE Master 5 Slave Z[aJ{]
SEIRAEAS ST I A 2 AN R R TS A, Horh PN R (Sql 2R R TO & #2) 4E Slave Jii
FHN—AELRE (10 ) 7E Master ¥

BSPL MySQL ) Replication , HACWAZF] T Master ¥ Binary Log (mysql—
bin. xxxxxx) Zhfig, ANUTCIESEIL. OGN G HIE RS br Ealt 2 Slave M Master i 3REX
ZHERE A H OSBRIy AT H A ITE S &R E . 5T MySQL 1) Binary
Log W] LLHIELESA5) MySQL Server MIEEFEH A “—log-bin" ZEELT, BL#H 7E my. cnf
BC &A1) mysqld Z4 (InysqldI AR BRUESEER ) B “log-bin”  Z4.
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MySQL BB FEA T REWI T
1. Slave LIiff) 10 2kfei&H% B Master, JFERMIRE HESCARHEN B (B A
ITIRKITH S Z R HE N2

2. Master HHCEDEH Slave B9 10 SRR, Wt RS HI 10 SRR
St B E S e B 2 R S B, BRI Slave B0 10 4. EFIfS
BB T FSFH A 1S B2 8h, SERIRA VGRS B Vaster 30 Binary Log
LA AFREAE Binary Log IR

3. Slave fJ 10 Ll IR, FHREEIHEA BRI EAEL] Slave i)
Relay Log 4} (mysql-relay—bin. xxxxxx) B& A, JHEEZE2IH) Master ¥ bin—
log M SCAF A AL AL 7 B master—info SCEFH, DUMEFE N — BRI A% BEHE S AE 1)
i Master “FRFTFEMNEEA bin-log MMM EITWEE G I H AN, ARG

4. Slave [f] SQL ZeFEkME] Relay Log H#EmT WEE, &9 LENTZ Log X
RPN S Master i ELSEHAT IR I LE nT HAT ) Query 86, JHAE H S
fTIX¥E Query. IXFE, SEBr Lt E4E Master Al Slave i AT T AL Query, JiT
DAy i PRI BG4 A2 58 4 —FE )

SEBR b, FEERCARH, MySQL I HISEIRAE Slave dmdfAN 2l SQL ZEFEF1 10 Zkfe
XA FEIL WM E T e B, T F A — N R R R S BTG 1 LA {HAE MySQL /)
TRENARR R IR, XA AE AR A XU AN P fi e 8, 34 R

TG, AR AN R P AR R SEIX AN TAR S, BE R H Master Bl
Binary Log H&, PARMFHTIXEE RS, SRJFHAE B S AT XA R — A AT L A
PERE H AR Z B BOR BRG], IR AU R Replication [RSER BRI T .

L, Slave i HIX N HIZFE Master 5idkH Binary Log 1R J5, Wittt
PriXEe g5, I Master JirATIIRE: Query, SRJETEH SHAT. /XL,
Master R nf fE X OV =48 T KE MBI LR T KRS Binary Log 5. WIRAEXA
Brie Master i (4706 RGN T JGIEAE S I, 54 703X AN M BT = A2 16 B A 7 S 4R
A TR, TTEFRIPER . IXFREAE RS LE Slave S UK UGS, A
W Slave FeJJHCEK, MM H & LAY HIX 28 H & P o i i Ta) FHAR i s — 28, )

FTEL, FEJR A SEE h, HTRCAH MySQL 4 TRV /NX AN KU, JF i S R RE,
K Slave 3 fI R BIECN ANERER TSR WAL AT PTHE R SQL LAEM 10 Zef. Rk
P XA GRS ML Yahoo! [{)—Az TAET “Jeremy Zawodny” o JEIRLIXFEAIHOE, IXHF
BEAEAR KRR E Lok T PERE DL, e 1 5720 O SE IR I ], [R] It gD 198 1 s 252K

AR, RIS T B RN SRR ML B2 )5, FIREtIS 2475 Slave Kid

SIS LR HOH 25 R A RT BEPE (), HE SN S E S0 10 o SR 1 S AN 2 AE N 55
XL ] U AE AR o
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R B A e X 2L ), A BEM] MySQL [ Cluster SKff#R 7o A MySQL )
Cluster FIEZEH HIXED N AMIIR, JIoRIERE—A WA R R IT %, Rt H
ZERE A HAR AR R 51 A0 Load BN A7, IXFEUG AAF I ZEREAERRIR, T
B R AR R il S PE I F AR KRR 28R, fEZ TS MySQL ff) CTO David AZ¥
(I EAR 401, MySQL BRAE IEAEA W IL Cluster MSEBL, b dRH K— ki fo
YRR A 428 Load 2IPNAFH, MXBURER G142 Load BIPNAFH, FAFEAESEMIZ
TS 2 JE i) MySQL Cluster K< SN2 AR, W] StitE 25 5K

13.2.2 SHISSIE 5

MySQL [ HImT DL T—4iE 4] (Statement Level) , WA DLER T —4%i2% (Row
level) , AILAYE MySQL MIHCE SEH e XA WM, ARSI 0 1 v B2 s 2]
Master ¥ilf] Binary Log icsk&AF .

1. Row Level: Binary Log H&id gl —ATHE#HESUMIEA, RIGTE Slave i
TS AH [R] A B b A T 1B K

YEri: & Row Level #3F, Binary Log "'l AAIERHATH sql BRI R SCAHOE
M B, AU TR — RSB T, Bt 28 T BTl Row Level MIHE
WA AEHEIE R Il PR AT 8 S an Ty, A% RS R . T BAS UL 1
DU AR A, B function, LA trigger I F A & oA E A 52 1 1) 1)

Gt Row Level &, FrAM#ATINIER) 152 Binary Log N i, #OK: LLREAT
s B SCR LR, IXFE RS =B KR HENZ, 7 iXF—4% update i 1) : UPDATE
group message SET group id = 1 where group id = 2, $UT2Z2 )5, HETICFEHIALIX
% update i HIFITAT ML SEAE (MySQL BLEEAFIIE ORI Binary Log HiD , IMif2iX4c
TR BT SR IR R — 25 e S AR A O, XA A0 S AR 2 410 Sl SR AR 2 AN it B4R
Binary Log HEGEMEM SR, JEHE 347 ALTER TABLE Z ZBiEA) i, r=ErH
AR . A MySQL %+ ALTER TABLE 2 2S1¥) DDL AR 5T 1 b 3 7 oA F e 44
RIPTA B, R DR IR — 4l kAR T 2R ), A KRNkl
FIHE

2. Statement Level :&f—42EHMEIEN Query #i< i3] Master [ Binary
Log 1. Slave fESZHIMIIE SQL ZRFES N AR Master SndATILIAHE Query
K FIRPAT

fii: Statement Level R A E JCHiEfEYR T Row Level RIS, ANl x5

—ATEHEHAAL, YD Binary Log HGE, AT 10 BA, fém THERE. OB 2
ILRAE Master EFHATRERIIANTY, DLEIATHERIIR LR SCHIfE R .
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e BT RIC SR PATIE R, PTEL, 4 T EETEA)AE slave S th AEIERHAT, A
PMIE LI Fe B A TR AAEIAT IR R — SEA A5 S, e B SUE R, BURIEDT A R
FITE slave SR HAT I RS 15 2 RIE master P AT I AR 045 9. Sohaie, T
Mysal BUAEA FELLACHR , ARZ HUBTDhREAWIHIINA, 1 mysql /3 EHER] TA/NIBkAR, B
SRS K BB 28 KIN A, bug e o) L. 1E statement level &, HETC
LRI A DA Sl B mysql i S HH IR, T2 B8 o A I s A T T 82
JE )RR B DR I e s B, EET: sleep O BREUE A SRR AN REELIA R I, 7247
R T last_insert id O piL, FIRESE slave Ml master RAGEIA—E id &¢
o T row level JEIETHRE—4TRKICRAIZRLL, FrAA S LS i

MWE TSR ER], i MySQL —HASH AT Statement MEHIH, HE
5. 1.5 AR MySQL A FFUASCRE Row Level &M, M 5.0 FF4h, MySQL (¥ 56 C &k
T REZRAR BRI ICIEIEME I R 8, (HE B TG R I, 45 MySQL 1
Sk TR . A, BRIT ORI, A 5. 18 AR, MySQL #2417 kR
Statement Level il Row Level Z AMFIZE =Fh i HIMi A Mixed Level, SEFR it 2 aypiFh
B4 & . 8 Mixed 20N, MySQL S ARMEHAT B — S FUAIY Query TBAJRIX 7345
Wk HEEA, WlerE Statement Fl Row 2 [AIIEFE—Fh. BriRAH ) Statment level
AR FNLURT—FF, AL FEPAT I E A o TBFThCAS IR Mysql HHBA Row Level B A4 11t
1, FEAZE A B2 LA Row Level SKidsg, 1508 B3R 454 A8 B I it 23 LA statement
FEROKACE, WH Query TEAIMSHE UPDATE 8% DELETE Z5EHCEmiiE ), IMaik
TSR AT,

13.3 Replication  F%R#)

MySQL Replicaion AEpiE—ANLUIREIRIKIAHN, HAL—F MySQL JR%4 (Slave) M
6 MySQL Jk%s# (Master) HEAT HEME IR G AT HEFNHEIE S . —AN5EH
AU T EH G847 MySQL Server [ EHLRI AT, 28 58 a7 24 ) A J AT Al LAFE )
—EBYHERS A ENL LGS mysqld instance, —AMEN Master 15— AMEN
Slave K5ERLHIFAET (1 HE o (HRTESEBR Y FHERSEH, FRATrr DARRHE S B ik 4575 SR A
MySQL Replication LR H CE fil#E g AR Z MR T Scale Out M HIZEM. W
Dual Master 2244, GRIRSIHIZEASE . 0 BAT T LA R 1) = Fh S I 40 EAT — LS AH Y.
Ko

13.3.1 ¥ A HZEH (Master - Slaves)

FESLBR N 5, MySQL 60 90% PA_E#E —A> Master 2| — i 24
Slave [RIZERIREIN, T2 02 s 7 LB IR I f 000 e s R A 97 e ok 5o DR O I 2

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



Master F Slave IR JIARAKN (IR Slave ¥l Jy) HIiE, S5 52 I 4E I F R
IR JEIHE A Slave iS5 O DML B2 J5, B2 T Slave i
(PR RS [ 8o T SR PR B A, X TR S PR LSRN IR A Critical MM, HAE2LHE
BRI pe server SKYJE Slave %, ML 8B 26 Slave MHLA Bifn, BEiv]
W I 23 PO 5 BB 2 TR 55 4 1A 5 s ) SR g e 50 P s (1) 5 1 B RS, B e A K 22 5 8a s e
ARG AL T iE S R RKIR 2  IXER RS Bk T H TR 2 N i 1R 44
I R R 5, 4 A R TR X it A FH AR 7 A e s PR 200

XA AT LUE I P BT 14 e«

. Client D R ‘ Gllent. P .E’“Eﬂt g

repl

— " Master HHIZ 4 Slave HIHMSLAET W H, 24 Slave FIHA Slave [1)5L
FEEALEM X A 7E Master ¥iJfAs Care HZ /DA Slave & LT A, HEH Slave
(1) 10 £hFEilnt TIEBAAE, mfhigkig e E 2 51 Binary Log /&, ks dii% 10
EFEMEK, WHUA G Binary Log fRfEL, IRI4Y Slave ) 10 Zfi.

REMAZHABETE R, M4 Master W rial AR HIHI 24 Slave 15l WHEAAS
M, B—A Slave JTRUEA AT LANZA Master 5 gl LIMIBHTE G ? 2078 HATRE,
MySQL ZMAEI, LU RS AERE T o

MySQL ASZFE—A Slave i piMEA Master s RUHT AL AN, BN T ik
G ) AL, 1 2 AN BRI TR R st B e, i 3 S e i A AR AN— Bk o AN
WELA NI TN patch, ik MySQL SCHF—4> Slave TTRIAEZA Master Z5xifEN
BRI T 0], X IER MySQL FFJE I TUTT s K (R L Ak o
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X Replication MIBCELNTT, 76 MySQL MIE XA L CEUmAEREE T, £2
T 2P Slave BCE 70 76 F— TR ERATE SIS — A BRI 7R R R 8 2
—A~ Replication FABEAVELN G FE DA M v = I,

13.3.2 Dual Master & #iZEfJ(Master - Master)

PR, BRI MySQL SEHIBISAL S MySQL 934 Replication % f,
A REIE 4 T B E L 2 K 5t T Master V)3, W7E Master ¥y 2o EAT —464E )
R AES A BN, ATRETT 2445 MySQL HIIRSS . XM, & TSR Res b N H RS k55
FIEHLINR], e BOE RSB IRATTN Slave F5 SV, Master KIRMEE AR

{EEIXFE—2K, AR Master 15 s A gt S FISL BRI EE A —30 T - 47 Master
Ja ] UEF S AR S g, oA —38, BATRASEA M R LR Master -
Slave K&K, H i Replication M¥E, HLUR Master fEA Slave SKXJAMEALEL M
%, A Replication MEESAIATHRIR Z AN TAER, WRKAEER&0,
T Reib4rilk Replication [#&E R AR5 BRI o

N T REPEXAN ), FRATAT LB F5 4 Dual Master FREEREERIRZ MR8, {TiF
Dual Master ¥EE? SZfr EFb2PEAS MySQL Server HAHKEXIT/EN N H ) Master, HC
YERXI T Slave SKIEAT S M. XFE, AFAT—J7 Fril it Ae s, #4sam i 5 B FH 2 53 4 —
T A

AR L E R A — ML, R R R )5, fEEASIERN & MySQL 2
IR A7 SEhs b MySQL H O AR R 73X 5, FreAE MySQL [f) Binary Log H?
Wk T 4HT MySQL 1) server—id, 1y HIXNZH 2 FAT#4 & MySQL Replication I
WERE, M H Master #1 Slave ) server—id ZHUH LLFFZA—HUA REAL MySQL
Replication ##ML. —HA T server—id MMEHZ )G, MySQL HLIRZE S FIr B AN AL 0
MHE—A~ MySQL Server ImAlr=AM, FrLURIRZS By i ot BLE A S i s Ol . i B, an s
FAIAFTIFd% Slave H) Binary Log &I (—log—slave—-update) FJEf%E, MySQL #R
ARAS WKL ISP AR R Binary Log H, gt SE AN AT AE 2 B LR A 20 115
BT,

UK BEEWI R R Dual Master SLfiIZEA4H Ak:
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'Glient.. tﬂlient' .'Glient.

h

M3 Dual Master SHIZLH), FATAAEUSE G DX A I3 (10 IULED BT ZE A f L
Pt R EFEE Replication SABEIHAE, WA MEM —Imahcx 7 H 2 = 62
XTI AR T, HARGOEKR G, wia HEITHn N Z AT A B R R G, AT 2
NN BT T, KK T Y A

AL, Dual Master SHIGHAI—LL55 =7 ) HA 4 BRARPEES &, IE T LIAEFRAT
MRTEAEAET Master HBUR R JCIRERHUR ST 2 Ja , ARHARIE R FHSh DI T3 b ok 4R 4
FANCIAR ST, DS G L B e RIS 1], IF Hg e AT 2N T

R, BATEEE A Dual Master 85, JEAGEN Tikpim AR (S ks, #EIE
HAOLT, BRI it R SRS, A am OO R AR RS, B e A
RPAEMISS, DB A IR AAE . AT B IR S ik
RUCEMRSNE? L2 T e e 1w oe, B 1kt s AN — 2k DD RIMEAE P I
PAT B SAT LSS, R T Replication &5 B HYSIINLE], [FIRE2 T BRI AT 5T
Bl e e O B e, R NS

B A MySQL A MySQL B
1 B x Ry idskoA 10
2 BB x Ky idxh 20
3 IRECE] A HAEFHH, HH x RA y dh 10 CAFEIIE)
4 ZREUB HAETH x R vy idxh 20 (FFEED

R, AMUAE B EREEEAZ R BT EEA, A B P i st B
TAEG
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R, BT DUER R R A E , AR B B A, 1 AR IS
B ERAE SIS, ORUEP S AN S ERAEARIRI R, SRR RERE S b If AL A 2E T

13.3.3 FEE 54 (Master - Slaves - Slaves ...)

TEAT LN e, AR S B J) 22 LUK, SR el ik, —A> Master AJREH
P E10 GERTEZH Slave AW ST LM 1. XK, Master BB T,
BUAUANE EoRIY Slave 10 ZefEh b2 T, XS I s IO — KU, Master i
DR A Sl s TH FERL 2 IR R U, AR5 ) 38 SR I R S

8BS R e ? X IR FATHE AT AR MySQL AT LAfE Slave sk &2 1l
P A2AZ ) Binary Log {5 RHITEE, WHUEITIT —log-slave-update LT, X5, il
T (B2 E 20D R Master SR & s R ). Wt ut, F&AT
HAEEADHILE MySQL M Master SKiEATEN], XJLEHLEIATLE B2 5 —%
Slave %#E, RJGHANM Slave FIMEE—2 Slave ERERIATE S, M Slave it
TSI Slave, FIRZ A 2K Slave Hefif. WIRATE, FRATATLAGRSAT T INsE 2
JARIE ] 1EZFE, AMREZ i ®) 748 —& MySQL LT E Slave [MHE. XFHEE
FRFRZ N Master — Slaves — Slaves i

XL 2RI 28K, IRE iR T Master A Mg Slave K21 A il
IS TR T 2 2RI HI Replication 2244,

/

R, WERGAESRVE, BEEMR TR BORFIR 750 M Z 1> Replication £RAFAAMRHR
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IR . T Slave JFRAIRAENIR, A Slave ks EABREZN TP )
B A AR, WARMDEMS 10, MK, Slave BZ, BAERNE 10 SRk
%2, BATEATARHE WL AT, BRI 73S T 2 G LS L, PrDAASRIR A 5 R L
HioK

BEAh, SR IR GURIZ I, RN EALRRRR I Slave PragEzeid iy MySQL
S, (AR e RO N AR 0 KU

1 QR BAT T PR B 7 sORMEPR 1S, ATRERL S B RZ T, 9%, D IRERrE
i 2 IR IR AR B A2 2% (1 AR G280

13.3.4 Dual Master 525 #4556 48#) Master — Master — Slaves)

BT HIAE—E R LA SE R T Master BRUAFTMEIER) Slave i 221 i A A
) B, ARE AT AN REMR PN T YEd R B i 75 2004 5 ] BEAAAE BB #5 4 Replication
H R, IXFERAR BARMS I T Dual Master SR HIZE A1 Replication 44y, &
FRZ A Master — Master — Slaves Zf4

1 Master — Slaves — Slaves ZEMJFALL, XA IER % Slave SRR T

—H M) Master, YEAH Master, SRJ5FMNIXN%HM Master BEATR IR —A
Slave HEME. N THI B F SE5 0T 1 /s T 3% AN S04 [ 4
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‘ Glientg " ‘Glient g Oy 1':”Eﬂt'

\ Slave B8 /

XFh Dual Master SRS HIZ S MM, HRMEFALHUERE ] LI %+ Master [1)
BHNFAEALZH] Slave HERFI SR RN, RN T2 Master F7 B I ik
A EASHILESR Replication MIIEHL. (HZ, XAZMBAT— 80w, A H I
Master W] EMAMEAN, KN UIR IR Slave FERELLEKHITE, &4 Master nJfE<s[A
HiEZ 1) Slave 10 ZREIE KM A I R, % H Master ANRUATATIIEEIRSS IS
fize, I AT BEvEIEA R mr, WO PURET, Rl LAFE ] Master S5 [ FFCGHEAT
PRI R, 2 )E Slave . MR, YREHIMIONEZ, Slave FERE v REH LA
P2 A B, Py LA A 2 SR B S 2 T, AR BV AL HO R ZE I eE N R )

AL

13.4 Replication ¥&¥ESEIR

MySQL Replication PSR4 E SEIN LEAC AT o, B R B SE e DU 2P, 35— 2 ity
Master ¥ifRI#fE£ TAE. 55 0 AT Master dim &dfs (1 “HRIE” 2500 . 28 =B NEAE Slave
ik Master [ty “HRIE . SBIUPHETE Slave Wik & Master AHOCHCE, A5
AR A, RSB AN EH Replication FAEIMIVELNIERE, ROMIXAE MySQL
BT BRI CEABOATERIHR T, FREZEE @B JUA L ZE A D R
] DU (AR SE IR 2, THTBRAT VT XX DU B4 R il B s i 7 AT — A
(L IE T
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1. Master ¥i#Ess TAE

fEFs4E Replication AIEZ A, B ACEARUF Master ¥ MySQL ids¢ Binary Log ik
WiFTIF, K4 MySQL Replication F/&i#id Binary Log KSZHLIM. il Master % MySQL
i03% Binary Log BJLAEEEZN MySQL Server [RIHEAliH —log-bin iEINEHEZE MySQL
HIECE O my. enf FECE log-bin[=path for binary loglZHikni.

fEJF)A Tt Binary Log ZhREZ G, AL EMES—AH T2 HI0 MysQL A J .
A DU 25— AN IUAIK P 32 7 S HIAE SCHIACRR , o mT LB — AN A ) & TS H ik -
8K, TS E O —NE T2 Ak Pk di A T S AR i “MySQL 2 H” #
CaMNHE T, WIREE K B E — 20 TR, AR e L0 msE A AR], T
ey fe i A S AR . SEBE MySQL Replication fAY K% “REPLICATION SLAVE’
BCRRRIAT . Ay DLad sk an B o7 2ok G X AN

root@localhost : mysql 04:16:18> CREATE USER ’repl’ @ 192.168. 0.2’
—> IDENTIFIED BY ’password’ ;
Query OK, 0 rows affected (0.00 sec)

root@localhost : mysql 04:16:34> GRANT REPLICATION SLAVE ON . *
-> TO ’repl’ @ 192.168.0.2" ;
Query OK, 0 rows affected (0.00 sec)

X B St CREATE USER fix 281 T — MUN HA BIEAR R - repl, 2 5 7
WL GRANT 3442 1% H /" REPLICATION SLAVE [FALME . 244K, AT AT DAL SAT _F 1
M58 4t s, BIRTEIE I BRAIFTFRI T, X4 “MySQL 4B MoNdHl T .

2. 3KEL Master &4 “Hemg”

KHPTUL Master &ty “PRI, FEARRHREE L LM 2 K098 i)
snapshot, /& T A HHR &I TR —FE 2 200, Ho 50 Bk — 3ok A n] LAAS 2 CRAE )
KA. RN IE T LRI LA ZI TR Y Master % Binary Log MI#ERf Log
Position, KRUAYE/STHIACLE Slave HIM M H.

Rk, FATT AT DA N A R IMEIRAR A HAT B R 8 R A HE LIRS
M) Log Position:
& HEREE A
% T AT ARG, A TATLUmIE o] Master 3 MySQL, SJFlIL copy
A EAR SR H &S B TFERS . Slave NP AERIALE, XA R0 & 04
SElGEHE . EMER I G, ARG HFAE) Master Hmff) MySQL.

R, IEFERRA AU IS B] T — AN R EER I & 4, BATIE T EX A& 4k
JIeRs I () H AL B A Be Rl Lo X TIXFER 24, FRATAT 2 BhJ7 3] LISRECE S M1 H
HAE . WTE Master NINDEShZ G, d@EANHREFIER: L Master Z 87, HidH4T
SHOW Master STATUS 74 M Master i RHX AT LAY Log Position. WK
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MITEHAE Master J3shZ JEda BN R Rz, A v BELE BRATIE BAT KAF AT
SHOW Master STATUS fiy&Z At A HIR G T, X EEA T UL
mysqlbinlog % FUulifE /7 00T Master HoBil— Binary Log JRIREUILEE —ANHRL
(1) Log Position. 48X, WIAARAEFIERERPTAEHE MySQL WeARE—ANFr ) Binary
Log S MIMMHEME, ARPATE AT e L

& it LVM #3& ZFS Z5HA snapshot IHREMIERAFHEAT “ ety

WHRFATR Master B— AN ENH AL 365 * 24 * 7 RSB R, AT
E I AT A & KRBT T R A . X, WUERIRATII MySQL 18 41T7E 3 HF
Snapshot DIReMISCAFRSE Lo (n ZFS), sC# FATH) S R BAR A CHF Snapshot,
{HOEFRATH SO RGEIZATAE LM _EIf, AR AFRATTER v] LA I AH G IR i 426 MySQL K
PE SO H & SCHATE R H SRt i—A Snapshot, XA ISR T —ANEARI 4
W IEAZ A

8K, AT ORIERATI A AR 2 s Re g e H—3%, AT EEAEEAT Snapshot i
Ferfam kA ey 4 (FLUSH TABLES WITH READ LOCK) SRBE T RS #lE, s
RFR S AT commi t BIME, XFEA BEEIELRIETZ Snapshot [HTA 205 48 5¢
3 {EM5¢ Snapshot ZJ5, FRATHLATLL UNLOCK TABLES T . WIfE 48 A4l
W T A S EAE, BEATI N A LR ICER B SRS T 42 M5k, Xeoik
WEGLP), Ak, —BOR UL Snapshot #EAERTREE RN RICAS LR, I AAN S fE KK
INFIA] o

8 Log Position /EA7rE? &, Wil Snapshot P44y, RIFEREE—AN%
WX Log Position A e 5 Replication MEEMIER . A, XFHIT
KN, FATAT AL AT A 2 0 B2 S 3REXEIXT ¥ Log Position. K MIRATIBE T
P RIS NERAE IR BB 2 07, EAR EA BT AR 5 N4, XA T BeZ AR
fa] IS 3 4T SHOW MASTER STATUS W4 nl LATS 2IUERAIY Log Position.

1 XA AR S R T AT E e AT i Master KRBT, (U 245115
AAM, FTUBATEATEARRZ O “ & o

& il mysqldump &R
WA G FEA RRAFHLIEAT V2 #54r, 10 B MySQL AR 3EATI847 75 ] LAEAT

Snapshot MR EE FE MM b, AR T ER L mysqldump T H AN
Master ¥y 2 IR E (BE R B dump oK. A TibEAN /M ERA
— R TEEEE, FRATLAE dump BE XA AL T A — NS5, s B
TET IR SR, BB — i, RIS R SR S A 5 1% Can
Innodb), AT LLAE 44T mysqldump FEFHIE IS0 —single—transaction i%
TRAG R, H & A R BATAEA 5 EIFA SR 4%, BlE @754 dump RAUA AT H4>
SCRFFSS I, AT RESEIE S FLUSH TABLES WITH READ LOCK &K% {5 ity
BHANRS, KRG dump EdE. 4R, WRBAMUNATE dump —DNRAEER, #is
T EIX AR T, I mysqldump F2/FAE dump FE 0 B SR Ll & ARl it —
2% SQL RAFENEHE M, B LAFRAS R s 2 mT LR UE BT O i — B .
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IR EBRAE SRR T RGN SR, BB ST N Log
Position, JTLAMEARETE A L8 Slave WEK . 4F mysqldump F&/7ITF A H
R TERX AN T, PrLAgy mysqldump F2P3E 0T S5 4b— S HOE DRSS B IRATIR
HRIX NV Log Position, XS EUET L —master—data o HJRATRINXANSEL
I )5, mysqldump £37F dump SCAFH 24 —% CHANGE MASTER TO 34, r4Hid
KT dump B ZI PR FEL Log Position ik WIF:

MR dump example HHEZE NI group message #:

sky@sky:"$ mysqldump —master—data —usky —p example group message >
group_message. sql

Enter password:

R grep M KAK—TEHE:

sky@sky:"$ grep "CHANGE MASTER” group message. sql
CHANGE MASTER TO MASTER LOG FILE= mysql-bin. 000035’ , MASTER LOG P0S=399;

i CHANGE MASTER TO & #8 B IRATMESRSLT T, BB RN, W],

WERBATEEE kM dump 24N SCRF S5 IR I, W REIR 2 A s Bt v n
—single-transaction ZEIURLRIEECYE (1) ZCME R 52 2 o IXHf S — IMANE IR £
R, WRIATFFE dump (PR B BRI i, wRES = —/MRKM 5, 1 H
S I ]

& EiHAHE A Slave HiubT “HB M5

WRMAEC LA Slave WHEATFFE L Replication MG Master FHHTHE
HIE, IFRATIEA SR EMAETE B WA T o AT LR PR EHILE Slave (1
B2 G WA FFE T 1L ) —6 ), R HAT—k FLUSH TABLES iy 2K il it
HRMZGIESE . XEMEEZ Slave LA S FHAMLTRENEAE T, AR
DU copy P A SO & SOk — 42543, IRl n] LUl it Snapshot
COn R SRR SRBEAT &40« 298K, IR 2 FF Snapshot BifE, & #IKZKE L Snapshot
KA, PRUMIXFERTLAE Slave 5 1B MR AR50, 9> 1% Slave 4 2L/ .

WA Slave RERHUA MM T3, AU B8 4 oy 107 SR TRy 5, 34
JTiti % Log Position, 228 Slave JaWIFINCE SFAHSCENEHT T LI s 4, HAG 22
B Slave SE4dE FRXAMEMERAZ, MAT LUERW A Master HEATEH T

BEARRE P AR AR R I B 1L TR B BT Slave IR MBI, X&R
U IE T A5 MR AN, P LA AT AR Z ) “ &

&

3. Slave ¥k 54 “Hemg”
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LTS BB E SRR TR EN &N E T, XD i S e L0
TS B4 M BIRATTM Slave i) MySQL .

EEXT_ERIDYROEIT SR 2 R AR, AE Slave Smfk B HADN. T
T A T X DU of 28 5 PO WA S A — A g B P 5 1 «

& WELER RN

IR E L — A e AR D B4 FAT TR 73 2R XA 5 ARl
FTP B i SCP ZRMMAALGM AR AR Slave PrEf) L, R Slave L
my. enf MUESCPFIIBCE, R SCIFAFBAEAR K H 5%, B8 i DUAT PITAT O 808 AT H 25 A]
KIA, RIFHEB) Slave Hff) MySQL, o I MK TR

& KX Master #FAT Snapshot 73 FIH)& 4

P Master AT Snapshot FrfS Rl 48, SEbr BRI & VK E 7
EIREAR R, ME—ZE N R T B % Snapshot AR [ 304 R S8 mount )
HAHFT, RIEABERAT R S0 SO DU AE o 2 5 AR SRR AR L 4 PR Ve 25 A 2
FEAR—3, WA RIA,

& KR mysaldump 5201 FA 4R

MWL mysqldump 257 S 7 TS 2 A 0, R TP e 0 A R Wk 527 20 488
KIZERN o BEA HY TR P A A SR A T By, T35S mysqldump 25 )7 S A
W0y e T8 IR mysqldump £ 8EH 7 X mysql & umfe e ki
IT#AR AT SQL 5.

FH mysql % Fimfe)P(E Slave WPk 27, IR HIHET —master-data
P32/ CHANGE MASTER TO w44y, SR )5 76 & 0 SCAF iR B izl oy, FRdiAT IR .
R i i A A2 —AN 5244 %) CHANGE MASTER TO 4, WRAERE M (my. enf)
WATILE MASTER HOST, MASTER USER, MASTER PASSWORD X = ANZHU %, i) &
TCAERRUGE I o

W mysql 27w fe kb 24 0 7 Kk
sky@sky:~$ mysql —u sky —p —Dexample < group message. sql

XAEEITR 2 8L mysqldump 207 S e e B AR A 46 3 B V2 18080 18 o
IE

& WSEE A Slave T334

WA Slave Frig R8N LI EE —PholE 28 M mEthZAZ . Ak
R EAPE VUEAR AN H SO T A 2 S8 4, 02U 42 v 4% — FEI 547 U5 3K
WAGEM Snapshot 3 EIMIw M4, B Mk A e a2

4. WEIFEE) Slave
S TRIH =AM B2 5, Replication FEEMFEE SN 2 &G 11— 4 B
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T, Myt CHANGE MASTER TO #ir4-KHElE RJ51)H3) Slave T,

CHANGE MASTER TO fix4 S ILFARZEWE 5 NE, 70h:

MASTER_HOST: Master [FFHL4 (&35 1P Hillk);

MASTER USER: Slave 4% Master M4, SEbr BBUEZATPTEIEN) repl FH
MASTER _PASSWORD: Slave iE#% Master [FH F' IS4,
MASTER_LOG_FILE: JFF4i 52 i) H & A4 FK;

MASTER_LOG_POS: FFURE Ml H & SO E, Wil & 7E 2 ii /48 & e e vp — 82
2 Log Positions

NTH R —ANSEEEM) CHANGE MASTER TO iy 474 :
CHANGE MASTER TO
root@localhost : mysql 08:32:38> CHANGE MASTER TO
—> MASTER_HOST="192. 168.0. 17,
—> MASTER_USER=’repl’,
—> MASTER PASSWORD=" password’,
—> MASTER_LOG_FILE="mysql-bin. 000035,
—> MASTER_LOG_P0S=399;

AT CHANGE MASTER TO #y4 2 J5, WirlLAEL 4 Fiv4 )83 SLAVE T :

root@localhost : mysql 08:33:49> START SLAVE;

2k, FAIH Replication MBS HETER T o 28 WA AT L H CEATAH R Rk
SRS, WERTFE T# MySQL Replication # @R TR DR, v DU A Y
MySQL & 5 Ft.

13.5 &

5 SE B N 3 5, MySQL Replication A& 5N 2 —Fim RSy et e vt
FB. ARZ M MySQL AL Replication DNREIRTH RGP bt 5, i ) 5
I AR AR B TR A 152 2% AR 28 B M 3 T IR R TERE, AT K MySQL i
i BN EZNIfe 2 —, KR MySQL ] #i%# MySQL ey HE KB iz —
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% 14 T Wy RS2 EREI 0

N2

A&

ik MySQL Replication TRENTSEHLMIY R sl ad 235 80 RN RIBR ], — B4
PRk T R, UHR M E NS TIE, IRAMEH— & EHUSCHERNAR, FATE k3 R
IR o TXINAR, FRATTAE 2TV 4K HA B AR T BORAR XA, A At FAT1iX— R a4
B HOR

14. 1 {ME&EI5

A HEAR 22 B I ACHE W _E B 2808 BT L 2 O W3 5C T Bl U 0 ARG SC R 17, A
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ANIAEA LT RR 2 N E R Sharding. JLSEAE EFRZ HEART Sharding & &5
015y, MRS HE— e Ekul, il JopRe e 4, F 3R A [/ —
B b BRI R 2 AN AR (BN B, DUS S/ HOR 6 W Rt .
PR D) 53 R IE v A i R SR I PE, BEA R G W E Crash 25, HASELIET
SR AT, AP AR .

HAuiv) 7> (Sharding) ARIGILUI>HENIKISERY, WT LAy g Ak D] A — Mo #2I1
AR (8 Schema) KUIFBIAFKESA (B 2 &, IXPIA] EURZ A i i)
FEH WD D15 Fi8h FDERYER P I BAR MR, R R P IR LI
AR B2 GEERE (BN L, ZRI R A EdE KK B Yior.

e ELY) 73 I B R w2 BRIy 5, St the SE DG AR, JEILIE A5 250 Mk 55 2 ) (R R £ BE A
WG, AHEWARN, S AR RS X RGET, W LURA 5 3 H A R
G5 Pl T (2 0 5 BAS R A Bt v o R AT AS R AR R R BEA T4 70, 3k B R PP R i A
SN, AR BRIt 2 PR T i T o

IFO) > TR B ALL, AR BRI 28— 28, DG 2R R]— SR P AN R EE U
I BUAN R Bl e b, 6T NIRE R, 70 UUAS Bt A R 40 R I o SN 2%, I
W EE g A R I — 2L,

HIFATRA (EE R R AEE A ) R K, L 3 Y504 AR A AT
BEAG EJRAIIRTCI L TEREEER, I JA Db Zi0Rs 3 EL D) 73 MUK DI op ARG £, SEEE
P1or, RIGHACEDI 7, A MR IXM KR AL fE ) Lo

N T FRAT T T A T 2K AR L 500 933X = R U 0 T 3 AR SR D) )
(4 AT AN PR 3BT o

14.2 $ERMEEYS

BAVERE T, BdaiE =Y B — DN IER . B Y17y, Warkl
RZ AT 73 o R Bl PEARS SO HAR 2 A KB RB ) “Hgmdh” (R 4, Fdi
A ELRPREIZ LS “ Kl YT, RJERARAT 1 R 22 G 2 R EAL B, SRR DI TR
AN EE (D AR

AN B Y RS R AT RE A R Z AT RERLB BT ALK, ThihE—
AT RERSEERPIT it 2 (R A0S N SRR R e e 2 AR TER BT, A TRE
RSN L2 R AS T GG b, R G BEUAR, RGeS MR g Pk LU i
AR . XA RSE, ST 1 T E U)o st B 5

IRATHI DI REREDBRG T, R EBAG, Bt 3 ) 70 ORI 52 SR Ao 5y . 84 m]

IHR A D REREDR A ATHds (D1 73, AN [ D BERE SR (0 B A 0T AN [ R Bl P L, AT A
TR Ty e e P B RN Join AFAE,  [RIIN RGEEA AR5 (T M -
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IR, ARMEAT R GRS W AT Dh BERRIR I AL AT (3R 58 40T, S8 4 ANTq 2207 1D 1)
RO T EE R R BT Join BAF. IXPHE 0N, FATHLL RS S b iR B 1375 55t
ATVRA AU . OB SEIT RN R P AT 2 Join MR SRIE DA AT [ — i e v
AR NI RE P O 22 (G, AU Ry e Al i AR 1 s A R Sl e b (R s, 4R
JEAEREFFHSERL Join #4f.

—ROR L, WS AR AR KRS, 1 H ARSI 1, 8T el
PEPEALE, A LA A I ke gl > B R PP 1) AR K 7 ST A B2 (0 T A
AN AATIT 5

AR, BRI, b2 AR T SRR, Sk B R A AERTE T A AR
BREAERI 13 LI R A S T RESx Lk LUR 2 BORBOSAL - U 2 R 2 3E I BLZ R
LB I SEAE TCVR AR IR LR e KK s 7, AN AN PR DD 20 PRI, ety ok (10 Bty
PRI A T R 3 328 K e ] (AT P A%

PTCL, ARG PR AT e D)o KNG, il B0, U1 B AREIRERE, 2 A HAE
B N MR o I BEAE S B ¥ P37 S5 B~ A 55 T A A & A BE 0 Tt — N BLE
SRS ENNUE/S Wi S

FCUAEAB AR BI RGN example B, FAT BRI —F, RIFHERT—
AN TI RN, AT — R HAE IR

RYNRETT LIEA AN W UA SRR, TP, BRI EL, AR BLCTERE, 4 IRt
FiXLek:

1. HJP'#iEkzz: user, user profile, user group, user photo album

2. MATHER: groups, group _message, group _message content, top message

3. FHMHAHZ<ZE: photo, photo album, photo album relation, photo comment

4. HHEESE: event

B0, AT AR AT DU 2 AR IR A7 A , BB bR 2 [ A7 AR OGRS
SAETGVEY 5y ?

BIRAIE, TATHERHRA T — 5, AU, BAREAM T AL A R Z Al 5%
Bk, EE RO RIS L EE T, LAy o

& BEATHRREUR R ) S SRR B SR AR AL R BRI AT ORI —
SHR AR 2 2@ P ) id 8% nick name PAK group K id KiEATK
1, T AR 2 ] R4 1 S AN 4 5 R K 22 BRI 5

& AP S P B A AR I I B OIS PR AN BB 2 1] (R DRI Al A7 18
R id RERMNEE, T ERIE0T, B W,

& SRS AT RE AR OCHK, (R ORI R S ID f5 B
[FIRE AT AR R 5 9%
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BT L, FRATTES — 25 nl LURE B 127 o T RE B HUAH 5 R e B4 T — IR I E4R 9y, RSB T
W R B2 BRI — AN FErh, B SRR 2 [ () 2R SCEC AT N FH 2R 4 il 3o 6 1R AR R
B TR

[ Application Servers J

o —
Single DB

SHEUBEY ERINE NERY) V) ) S P DAV 125 1 U R €/ piG Te P )i S a IN AL Ra
P PERAR PR SS, MS5RES AR ILAE T .

e EHY) L

& SRR RN T, R R A 5
&V REPERIE W I, A A
& BURdE IS AT, B ENL

e FLY) 7 (AT

HB X R RICVEAE AR ESON E R 7 BEAERE P 5 1

X F U AR S L SOl K R AT IRAFAETERE TR, A REW L 2K,
FG AP O R %

DIPIER - EREZ )5, ¥R B BRG]

BRI 7T e 2 ok R g PSR R i wfE AZE S

L 2K 2R 2R 2% 4

BT 3RE ELI 0 T R B BRI 70 S 55 T L, A P TR T SEAE S AR AE SR B A
MIALBE )T 5o SEBR N S0, Bl IR B D)0 K22 5 N ARG EAI B, 3 — A
AR AR Bl A T (RN Bdf P s R LA RAS R A 8 P s QIR T il A S A e
(6], JUJE 3k o7 R P DR 552 1 5 SORAN EL SR AT it 2R Bedi o BB RSP A7 200 P 1) e A
BB TR SE AT P, AHEAE RS etk LR AR AL 1T, #O2AT 2810
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] EAE LSRR PR SR ) S I ) 2 R AT B0 5 (B R G R A AR YL REAR P RE ST 25— A2 I3
Tho iy MR, WU BERSE T — TR ZEA AR D) 2 SRR AR T

14. 3 BBBKFETIS

BT R N TP -V € 1 O R ER ) I =S | R 0 Tl N €7 0 N S 71 i € U B
Do A LT L] B f) BRLA Ay 2 B R 2 BRI ) 20 Jdi s T K-P- 00 0 A 2 4 IR Bl
FEDNBEREBRARDI 2 T o —SBORL, T 510K P00 20 2 B S U5 A AR AT ML R % R
NFBZERNER N I 2 AR s, BAR PO —or ddh .

{7 A, BATT AT LUK B 1) 7K P-00 23 B A 52 2 SEBURAT I D) 23, AR mp i e
o1y BB, 1 AR T U)o BIHAB B A . R, O T RES LR )
(R AIRE A A T Ed s e D) o BN Et b 1, D1 SR Sl RO P S (U MR SR AT 1
VAR A 3 S 5 BT MO H OB, AN I RIS 3 B KVl B2 A 34
RUFBH hash B WURFEAD RGEHKE % DR AR AT LU RS 7 BokHEAT KRB, RIXA
FBOARZE AT A X B L2238 T, 288, ARHRIREIEAT A s e e Fofl 1.

MR, BRI LI AR KRR Web2. 0 SEAIK IS, JEA o Hodin 5 e i 1@
e A EORER L, ATRR DR AR Sl 25 51 1D SRS T Hdls K110 53
BRI X RS, RSV T, ARF A S ALIRR &G 5 AR T AT D) 73 o
DI Z A FEA AN LA TR IR A B o

WAV RGN R GE, PGSR SCIRIN, A ABATTHE AT DR I R 277K 1
PRI, KGR B EE D) o> BIAS R RRE b 2488, ME—A7 i DO S - BB 1
groups KA JEAEHIEIKR, Pl groups ANFEMRIEH KRBTSRI o X 1My
TRAGHL TR, A58 A T LIS ok, B SOrE — MRS R e o S AN eT B
VA TR TP 410 “ AR iR BP0 7 Jrik, BERAE N TR A HIX
i3 EL0) 3 5 ACFD) 53 RN I Y (IR D190 T i

FITEA, X681 B TR 7 1 et PSR, R0 93 ARl LIRS T ™ 1D SKRIEATACT 19190
AN R A B BEAT V) 0 2 e AFTBAE AN R s e v o ieke Ay AL 1D il 2 ks
SRJE 53 AETBCT PRSI B e o RE/NFIR P 1D ORI BRI LA RED) 43 3R,
AR BRI ARSI EE, B AN R BRI, o mT DA fi] R G
B L.

AT LR BOREE D B R AT D) 73 M RAS SR
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[ Application Servers
———
user_id % 5=0
g
user_id %% 5=1
.-"'_'-'_'_‘_'—\_\_\_\-‘_"H-\. e TR
e e
>=—=< horizontal user_id % 5=2 P
\Siﬂg+e_B'B_—/ sharding e | %
et
‘-u_____\_'__‘_,d_p-” :
user_id % 5=3
"‘-\-\_\_\_\_\_\—__'_,_,_,-"’
e —
\\-\_\_\_\_\_\—'_'_‘_,_,_p"“
user_id % 5=4
S
I3 A
®  RORIREEAS R 7E 00 P i 4 3 70 s
& NSRRI R R v S A B S 1)
& IR i R AL B AR R D
& S AL R
& B INRERE E I, FEAR BB 209 et BRI
IKAD) 3 Rk 1

& U RUARRT S B2, ARMEAH G — A REME I AL 48 Bt e 070 3 R
& 5 IECR KRG AT BTN, N T T E A e R
& VHRGSHIRE G R R, AT RES Jn AR A IR 3 B R R

14. 4 EES5/KTEEUISRIER

e A, AT, TR T CTEET M ORI 07 SR SEELL A Y
A BRI R, RIS T AR SR % B RS . (HRAESERR N A5, BR T
IS B IFANIE AN S Mb 5532 SEAB AR B B (0 AR ST m] LA I i D) 23 T 12— SRt ok
PIRNE R S, BAR AR SRS 5, RETBR LIRS, AL
M AR AT R R D) 23 TR R S BB IR e, i 5 2 IR PR 100 Ty ik S AL
s AR S AL AR Y153 T i
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FEIX 1, B 45 5 HUI 0 RUKFU170 % H L8, 38— 58 3 JATIR B4R
IERGY etk — D5

RO, AT T R AR I A (B EDLAS) P B ORI
I AR HE 2 24 P8 A S K PR AP 050 Rk i A e e i 3 L 090 AR R e R 2 1)
AL, ARG AR K AR G, B AN RA T I # 5 Sl 2 LR R I
T BAVBIL 5 “ B K7 PRI T IR, 8 A & s,
SIE NI

TN R TBEHAIE D DK ORI, T ARE RIPE R ik, K2 %k
ZRALITIAN DBA #R4x LEFE SEREA T A (R ELAR 0, ORI ARG, e S XA I pTis
RIS ML R0, B IAETY 5K, REBRNFFELE K, ERGREE B
I G, 2eid T3 BRI 2 B SRR n] RE S ORI A, 83 T PR RS

X BATIZ AT HRFE? LU 2P A IR, G2 TR R MR A R 2 R
FATH - IRBEITUANEAREL A 3 A, AT B MR EL0) 7Y, BATAT BEAEA AR
S BB P RO R IR0 T i FL B R BR (K AN R AR 4, T FH 2R G PR 2Rt 2 ok
A2k, A RGUR AT USRS o

SR BAT A6 20 30 o K R AP o0 (RO, SR A g d B BT 1 )il ity HL, 3
158 4 AN BRI B K- D0 73 IRk, (R Tt AT Bt 3 5O) 0 I SCR, eI
fiti A D) 23 AR FAORIRE T 38 L1 50 ¥ 8o, fift R SRR 2 EA W K1) i /K-
Pror B CONAELGE—) B e AT B D) s 7, AbACER 2 il LLBEAT (45
(WA B

X T BAT BBl e, BAE T ih, BATEAT T 8RR H Y17, R 55 1
WG, Bl e RSB R T, FA TR A B PR SRR IS o W AL 2 B RS R
B C2Ms 78RR E D), AR ARG A o il 55 M9 i S SoBofomoss , B
PUERE— 20 FRRPF TR, BIRHFAN TR A BATEHE T AE3E H U120 (0 AERE B PR T 7KFo%

ﬁjo

FE2E Py 3 AT 73 Ja (A Bl AR A R — N — D TRERL DR, T D e
B (T R FEA A2 5 5 7 Badb AT SR T P B AR AR mT LU L 7 1D #3E47 1)
5y, REITIRBLRNEGE L R 1D RISy, AMMPBISRUARSEAR 1D SREED) 7Y, S g:
PEIEEN SR R EAR KN BRYE (OBUR S U5 1) Bl 5 S B 6D W5 FE 2 ]
KYI5r o

TS T U1 5 AN R
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Application Servers

= al-shartting
group photo
ol messages albums events
rizontd| shardi
o | | aseERE . | wesEEE | | o —.
user id% n=0 group_id % n =0 album_d% n =0 time =n
b L G P G L R R e e L GG G e R R ey P G R G G R s s e S Ll P L R T
== Te ey | (e e e | | e FeT e ey | (e Be e e
user_id% n=1 group_id % n =1 album_id %% n =0 n<time < 2n
-_—_— — -_— — — —_—  —
et | | i e —1 | Y et — | e —
user_id% n=2 group_id % n =2 album_d% n =0 2n = time < 3n
—_— —_—  — —_— e — —_—
=y | (e e | | e TR e 0 | (Hies s ey
user_ id% n=23 group_id % n =3 album_d% n =0 an =time = 4n
—_— —_— - - —_— . — — -

e b, AR KB RS, 5 H D) AKX PR B (D) 70 T353R B4
FEIFAEIT, T B AEAWT AT, LAAKTRISE 0 R G rI9 RERE ) o« AT THE NS AN
23 SR, B 27800 % I8 BIX R U150 J5 4 AR, LU B, fEAN
IFSY] (g ) A AR 4S5 3
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Client App Requests

Replication

M T SR TR 1] FATTRT ARG MK Y MySQL. Proxy £ 5K b B H BT Ak (1437
DA R B FEAS Ay o 0T MySQL Proxy B PRANMSCEANNIAE MySQL By J7 SCRS AT
TEARIA ARG, JEOGR RE I)ACT AT AR AN MySQL Ry 5 ¥k B Bl 1 80 0 2 [ 1%,
FIX A RIBIRB AT T

*  FH Amoeba SEINEEY) 43 A

Amoeba & —AMET Java FFAM, Tid TRV AT B FEEHR VR LS Proxy FE/FIH
FFEHESE, 5T GPL3 FFEBMY. HET, Amoeba V& HAT Query P&, Query ifJE, 15
I, AT UL M HA HLHIAERT DS N 2

Amoeba F R RMPILLT JLA ) :

V) 5y 5 S OEAR IR G

2. PRI 7 R0 I BRI D153 K0 000 25 H50 40 et ke P s i 5
3. PRAREE SR i R

4. BEIEBH;

u—

BATATELE H, Amoeba PSR,  1E 4R BA TE I Hedfe U1 70 RS T+ B FE 9 e
PEPT s 21 o
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Amoeba FFAE—AMRELZEM Proxy ¥, 12— NIFREIEERBZE Proxy FEFH

TFRAEZL, Huir2ET Amoeba FTIT K] Proxy F2/Ff Amoeba For MySQL 1 Amoeba For
Aladin P/

Amoeba For MySQL EEE L TATXF MySQL Hodfe 28 ik w7 ¢, i i FRE -1 SR KTy
WAL Ji i A2 (K B e 2R R A 25U My SQL e o155 7 i (R AR 2 FHRE oK 43, Amoeba
For MySQL Al—> MySQL K e BT A4 D, AETAER] MySQL PS5 i i R, Al
DA#E Amoeba For MySQL M bt I BEATAHM AOALBE . "F 4T ml LLF5 R FAT] Amoeba For MySQL ]
BRfE R (B E Amoeba JFRFH K ):

Amoeba For Aladdin
author: BEEE

Application Application

00304 [bsAy
10303044 (bS]

:
:

E‘ 1030301 [bsSy <'L'
E‘ m;..mm >
(i
E‘ ey
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J o N R P SRk it U, T R Pl MySQL WhSGEE: k2 S5, Amoeba
For Aladin £ [#HT Query 4, W4 Query i8] FIFE K &k B 3hiR5) % T
Query [REHEFEAEAT A BIEA ZE T — A BN BTl . TR T Amoeba For
Aladin FIZERIANTT (B E Amoeba JFR # % ):

Amoeba For Aladdin
author: BEEE

Application Application

10903044 [bsApy

10203014 [bsApy

NIO

:
:

=X
:
==

Wi, WEIHREE P B LZIR, AR A T E M XL T MysaL
Protocal Adapter AbPEZJ&, HAE /34T 45 R Bl i 17, SRS ZEFA4FRE 1) JDBC
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BT A ST R THN) —UTF R, EREENATH SR S Proxy FEF.

20FAE ] MySQL #is Aok, A8 E Amoeba For MySQL i£%%: Amoeba For Aladin
T MR A . 48K, HIERMEM— D RGEWEE AR, HIEREl E o —E Mk,
P A F AR S AR B i — 28, PIrDL, X T AU R A8 A MySQL B A ik, FRad 2
Z# F Amoeba For MySQL.

Amoeba For MySQL MM FHAEH i 5, P ARG E SCHEAR 2 bRUERT XML S0, St DY
ARCE SR 3k

€  amoeba. xml: FRUE A, BCE A EARIE LK Amoeba H B IS HIKE

& rule.xml: MCEFA Query HHMMIKE R

& functionMap. xml: FCE I TMENT Query TIBREITXAN Java SZILE;

€ rullFunctionMap. xml: JC ¥ B F R0 o 75 LA FH 2810 1) e bR AR SR 5

W B FNAS R A%, FEAS AR A8 A 3] b 1 DU A C & SO R i T P ANl v] 5
J% BT TAE Proxy FEFPi IR WIS 40 &, a3 G Bl B /E amoeba. xml HHT .
AR, Amoeba TV SCHF T SEILAGE M4 V)4 MUKF-U140 1 B 3l 2% e ) LAE
rule. xml AT E.

H T Amoeba /DA X (1) 3= Bt & AR 45 BRI e A KON 45 I SCHFE T, W E 5K
FF A Ve A I B H T A DG R s A5 B BRI B Ak — AN m DAREAT A 2 44 457 B (1) i 24T
EHTH, By i, [R0ReEERETINERBEIRCAMANTTRARET . 5
AMEFE S SCRET IR IE 2 Amoeba JCIZAMEN 1, RIS P o S HAEHRAZ 4 Amoeba IR
AT HSELM, Anoeba W ZMEHBZAHKME L. MR, LI ARG, TG
HE LR H B AL Amoeba T AL [EH N feature.

KT Amoeba FEATVEANAEH Ty i34 I A AT LAE IS Amoeba Tk #H1H%
(http://amoeba. sf.net) _[HFEALAIAEHFHREG X EHA AR T .

* A HiveDB SEILEEY) 43 &4

TRV MySQL Proxy LA Amoeba —#f, HiveDB [AIFERE—3ET Java ZF%) MySQL
B FE R S V) o A T IRAESE, JUR H AT HiveDB ANACSZ RS /K- V)43
T BER R O E R e A R e R R () v P RE U ) e A, [ S RE RO AR SRR
] HA AL

HiveDB HISEEIHLEIS MySQL Proxy F1 Amoeba f—EMIZER, MR MySQL

] Replication LJREARSEIMEIEMIICA, e AT T CRHGE], )K= 152
JET Hibernate Shards RSZHLMIEFEYI 4 TAE.
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£ HiveDB 1, ML I HE SLMAFl Partition keys CRLSERUE HIE B UI 2N |
R8s 22 A MySQL Server Ho EVF RN, {EI21T Query HEKRAVIE, < A5
IIHTILIESA, TFATANZAS MySQL Server RN, JF& T 45 RARIR M43 7 7 b i F e
Jro

i MIh e T TR UE, HiveDB R REFEANAN MySQL Proxy Fl Amoeba HEFEGHA, {H &I
R ) B SR E A ZE R AN, HiveDB FEAMAN H & — AN IR %2 434 B
LN, TR RME A 7] SCRF FEDUE .

FifiE HiveDB B 7 Wuh Biil— &, & T HiveDB el k20 4R (M S AAE B,

EARANBEPEAR (2R B K 22 K 5 T 945 6L 5 (B AT LR 7 H AR Bt U0 23 7 TS
f—H T .

Easily Partitioned Data Set

()
. : . .. = Partition Keys
(N O |

O=0=0 . ’. () The set of all partition keys
. . is the partition dimension.
(O
L QYO

ol%e
O O
ofel® " 0=0a0
0@ &~
o je .
=00
ole1® o O O
(AN '
000
(O] ....
ole1®

K HABSCIUEAR I o S B IR 5 5
B T LT A 4K LA B D) SR AR R S A AT AEAR 2 AR RIS T

V) HHES IR T % . 3ET MySQL Proxy LA EAff T 8F—203 R HSCALE, il
i Rails #J#H) Spock Proxy, PLAFET Pathon Ff) Pyshards %5%%.
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PR R T SAS FRF I A S TG & T A SN s (007 5, Ja i T AE 20t
SHER T o

TESE AR ) 73 7 5 21 A7 L8 AT BEAF AL 1R 1a) RPA T A W 228 3 B 1) o — FBORE
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— BB AT V) 8 4 SIAEAE 24 MySQL Server T2 5, AN IRATIIE) 4 B0 % 1
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S AR BT TR 21 R LB R DR 2R
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PVln 2 )5, WRERIGERALEEN Join BRATCIEGREATH, I Join A H IR IF T GE
WiVl B2 A MySQL Server H1 T .
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Federated A LAFBIMEAR, RAAAERI G B —FF.
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EFRAT A TCR B AR AT R A E ? AR AT M s A XA~ 2, HE
TRUEA 22D A TUAR B AT R AMURENE T o1 53 A — 2820 T 38 my e k7= AR I R
s, Al 1564 ] DL — SRR AR B AR RT EE R AL s /22, W AE Cache, Search
AN HERL SCH: Cache Fil Search 4545,

TR PR A G Z I Cache R Search SRAFRREUE A G 1y fEtE, C4Rh H
BN R LI A it e AR AR AR ) — R R S A B T 2 DR XA AM i BE KRS
IFEREAN Y RGP TH A B R A 5 19 ek, iy Had e SRR BE 3R TR fE o

XA A3, H AT 2 LU SRR 7 5 T EAT T X R I 73 A A 47 Cache
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DAZEAR e SR Cache 83 Search MBI TR CECH SE8T ), A AT LAZE N R ity B
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HATEBGRAT IR =5 Cache fi#p 5 K EEA TR0 AN A7 Cache AT
Memcached FHIKA A HMFEE Berkeley DB IXHR. 1 IS 53 S5 1S X P At 5
S I TR R o

15.2.1 74X F Cache #ff Memcached

AR TR Z 25 I AR, Memcached JFANRFAZE TIE, MILAERTRAT R D4 b
MySQL JFAL72KZ T o Memcached Z Jr AMIEIIRAT, EESEPIN LR LA AL

& EAEPMNE R, APT 42 FIE W
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& AT R IR, R I RN BLOR B AEE AL 5

& i HEREAARCT WA, BRI i) =

& AT, LT BSD JTUR BRI
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M RE B WTIELL Memcached SKAEBYBATIREETH B S5 G HL U R PHALE I Hedle )22 A 5
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FUK Memcached BUFHIIEA BI RS I, BN H R4 H 1k Memcached H—4
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BT P Rl E B A — AN B A B A R R AR ) £ s IR 55 )2

L AT RGMEREN Cache TH

WMRBAMUL R LR GEE T Memcached KEETFRGNERE, 1E A Cache #Af, W4
BE 22 1) S e B ok N R PR 4EP Memcached H AR ECHE 5 #5126 b B () R 2D B8 . IXHY
i) Memcached FEZART] DAFRAA N B MySQL HdE FESE N anim l—4> Cache E.

WERFRA K Memcached 1EAMNH RGEM — M4 Cache k55, HEAXTT MySQL %4
JER AL IEA_EA AT S0, ASCE TN R B SoRAHX A Cache HEATHES BT X
FEAE S N I Al e T 0T LA 58 4 AN T Sl B5H AR DG (R 288, AHUE [R] it 254 — A B
A& IR TR 2L Cache MBS G5 2 (IR, IR P T 5 S 0 A fe ol 2 15 R
%, [N RGE TG A S HLE FT.
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insert & updat

ad_1/write_3

\mj\
m

- '+ };trm :
Memcached Layer

DB Layer

MBI ERATATLLE 2, T Bk S N MySQL Master H, ALFGEHE 28— 'S AN B
f] INSERT, [A]f 4045 %) E 45 %85 1) UPDATE A1 DELETE. ANid, &0 5% 447 4e 5UE
MIF5#4E UPDATE 5% DELETE MySQL "R [FIIy, MIB% Memcached Hrif#idfs, LARtfR
TEEARER 0 — 8. AT IR EE R 1 e 2 R AE Memcached H,  J0n AL H I H50 40 W) 182
IR[A], A A R, W FEE] MySQL Slaves HiszHUE R, FHE s BUE R ISR S A
2| Memcached 14T Cache.

XA 5 3 — ok i B 803dE T 75 B AT X G 2RI /D, T 75 B2 A7 1 B SRRk
PR, R — AN R e AT PR RS ) LK v 7 2. B T IR U7 20 MySQL %k
WPEAR G IR RKKR, FrCUIX EiAH MoK 2 E ARG T,

2. FI MySQL #45 hHHE k52

% TR Memcached JHAFHRIESETHAR M THZ A, FATILSEE T LR 2 A 2138w
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R, R T EH S HCRIE I . B AELE MySQL Cluster AL E C/F (A
PSRRI, — MO config. ini) i, H—ANHER EZE SN NoOfReplicas, XN
faE T8 EARHO CR AP AEA R S LA, %S E R DN Z R E R 2,
SRR 2 BEAT LU T o BN IER SR UL, PRAN TR CAR 775wt [v B 30 e e (0 M 2 0 A A
NI, AR U RN LAR R P A7 AL 5 22 (08, A T DL 4k S 38 ok TERE— 25 ) H R e A
IEAh, AN S R CRAE BT BRI S — 0 53 i 52 A7t 717 s 8 H R BRI . NDB A7
fiti 5 15 15 S PRAUF NoOfReplicas 23800 & I B SRRAF FHAZEAE T A1, XEART LR, RIEH
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R 250 R 25 Bk 4k 424 FH 22 42 1) NDB 15 55 20 BERIECH 41 i S 2005 DA
NoOfReplicas 45

c) STTE BT AU Manage 15 s EHL:

EE AT Cluster M A1 AU B TAE, FREEREACE, JH3ICH%
R XA AT E LY, DL () £ A VA o B BT RIS IREIUEAS Cluster
IRBE R 25T s PRSI A5 B, I B 5 Cluster SEREAH &A1 m 1045 B It g 3N
WA T e T E SR RAT T 2EAS Cluster MEEMECE, [FIRHEAE T4 P 2%
R BEAVGIE T AR, P DA A0 B S A B B R

N2 E MySQL Cluster [UHEEAZLRE CGHYE MySQL H ST T -

Clients / APIs
Cusom HD B
mysal MySOL PHP Connector) i_onnectorf MET] Chents Management
chterﬂ 1 C AP i i i (NDEAPI jent
- ndb_mgm

F

SQL Nodes
mysqld 57

-
-
-
R

-
=
-
u

Data Nodes

NDB
Management

Server
ndb_mgmd

TR P AT AT US04 T AR MySQL Cluster PRBESANTY s LR 7 i B 2
AR AR

HiF MySQL Cluster HETHISREIMIIFAZ AL, SCOLhBFIEN MySQL W& 2%, B
DAAFEARE 1 S N $52 — A MySQL Cluster MAEEIFAGRA-4HAh.

16. 2 MySQL Cluster M IEFEE

FE4 MySQL Cluster B SEFFE R /D —NME N S BHRSCIVE B B8, — A SQL 15 Ak
HLRSEH MySQL server ZHREFIPNS ndb 15 s FEAHLSLIL NDB Cluster [IIRE. 765 HIMIS-4H
Hr, BRI SQL 15 R PSRN, ARG B arr:

1. e

a) MySQL 51 1 192.168. 0. 1
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b) MySQL 5 £ 2 192.168.0.2

¢) ndb i 1 192.168.0. 3
d) ndb A2 192.168. 0. 4
e) EHI A 192.168.0.5

2. s
AR B 5 AN R AL B IR IR A — S, AR5 A MySQL B 7 B
FIERAEL 0 R BIW & SQL 75 U1 5 NDB 5 £ 1, DA I T e B ik FR A
BMMIRIREE 0S (RedHat Linux) @I (HEAZ0D -
root@mysqll:/usr/local>uname -a
Linux oratestl 2.6.9-42.ELsmp #1 SMP Wed Jul 12 23:27:17 EDT 2006 1686
1686 1386 GNU/Linux

a) %% MySQL 5 ki
5 MySQL 5 i b5 22225 SCFF cluster () MySQL Server, wJ LR A 4 U540
fith zz et m] LAIEHE My SQL B 5 44 i i PR UF 1) tar BB rpm 222ty PO WIS B AT
ER, SEbr bogaal DUE LS MySQL B U7 SR Bt 2l U gm 1 1) — 1E tar 41, JURFRA D
AW rme, EmEFERESHUT:
root@mysqll>. /configure \
——prefix=/usr/local /MySQL \
——without—debug \
——without-bench \
—enable—thread-safe-client \
—enable—-assembler \
——with-charset=utf8 \
——with-extra—charsets=complex \
——with-client-1dflags=—all-static \
—with-MySQLd-1dflags=—all-static \
—with-ndbcluster \
—with-server—-suffix=—max \
——datadir=/data/mysqldata \
——with-unix-socket-path=/usr/local/MySQL/sock/mysql. sock

root@mysql1>make

root@mysqll>make install

ORI B WL B CHE ete/ny. enf, i FARIRERES, LIRS E T
ndbeluster [ B MBHEA RPN, FALFA IO B BARLE (RS8N
PEAN LR D L T
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mailto:root@mysql1:/usr/local%3euname
mailto:root@mysql1%3emake
mailto:root@mysql1%3emake

root@mysqll>vi /etc/my. enf

[client]

socket = /usr/local/mysql/sock/mysql. sock  #H T4 s okig € 7, FLh
WEAMAXHE, 7L AR5

[MySQLd]

socket = /usr/local/mysql/sock/mysql. sock

ndbcluster

[MySQL cluster]
ndb—connectstring = 192.168.0.5

2258 1 T My SQL 2225 15 7«
root@mysqll>ed /usr/local/mysql

root@mysqll>bin/mysql install db ——user=mysql ——

socket=/usr/local/mysql/sock/mysql. sock
Installing MySQL system tables..
0K
Filling help tables...
0K

To start MySQLd at boot time you have to copy
support—files/MySQL. server to the right place for your system

PLEASE REMEMBER TO SET A PASSWORD FOR THE MySQL root USER !

To do so, start the server, then issue the following commands:
/usr/local/mysql/bin/MySQLadmin —u root password ' new-password’
/usr/local/mysql/bin/MySQLadmin —u root —h ointest stb password ' new-

password’

Alternatively you can run:
/usr/local/mysql/bin/MySQL _secure installation

which will also give you the option of removing the test
databases and anonymous user created by default. This is
strongly recommended for production servers.

See the manual for more instructions.

You can start the MySQL daemon with:
cd /usr/local/MySQL ; /usr/local/mysql/bin/MySQLd safe &

You can test the MySQL daemon with MySQL-test—run. pl
cd MySQL-test ; perl MySQL-test-run.pl
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mailto:root@mysql1%3evi
mailto:root@mysql1%3ecd
mailto:root@mysql1%3ebin/mysql_install_db

Please report any problems with the /usr/local/mysql/bin/MySQLbug script!

The latest information about MySQL is available on the web at

http://www. mysql. com

Support MySQL by buying support/licenses at http://shop.mysql. com

root@mysqll>chown —R root

root@mysqll>chgrp —R mysql

root@mysqgll>chown —R mysql.mysql /usr/local/mysql/etc

root@mysqgll>chown —R mysql.mysql /usr/local/mysql/sock

root@mysqgll>chown —R mysql. mysql /usr/local/mysql/log

root@mysqll>:/usr/local/mysqlt 1s -1
total 40

drwxr—-xr-x 2 root MySQL 4096 May 4 14:47 bin
drwxr—-xr-x 2 MySQL MySQL 4096 May 4 14:20 etc
drwxr—xr—x 3 root MySQL 4096 May 4 14:46 include
drwxr—-xr—x 2 root MySQL 4096 May 4 14:46 info
drwxr—xr—x 3 root MySQL 4096 May 4 14:46 1lib
drwxr—-xr-x 2 root MySQL 4096 May 4 14:47 libexec
drwxr—-xr-x 2 MySQL MySQL 4096 May 4 14:20 log
drwxr-xr-x 4 root MySQL 4096 May 4 14:47 man
drwxr—-xr-x 9 root MySQL 4096 May 4 14:47 MySQL-test
drwxr—-xr-x 2 MySQL MySQL 4096 May 5 22:16 sock

root@mysqll>:/usr/local/mysql#

b) %% ndb ¥ A5

QTR B RUAT BE I 45 P85 PR — 250 AR I3UZE NDB 15 i AH AT SQL 719 55— R 22 36 4K
AN#AG NDB Cluster fE6ED 1 #EH MySQL Server. [T 225405 1 LT (1 SQL 3 584+,
JIT LA LA R4

Tk, AR T ORIERERS SE R MySQL Cluster IXANEAEE, JWIFE NDB 15 £
e asn U 22205 NDB /7451 % (mysql ndb storage engine) BIT], Z2%% NDB f74if 5| 4f
BH A BERDK AT 9w 36, Haeilid MySQL AB B 5 2 BE rpm (ke g, %%
B FEARH T, AR rpm B4 225 WA AT AT X )

o) EHT A
BT R A E R, SR R ndb_mgm Al ndb_mgmd PANRE
RAT, IX AN B AT FE 7 i) LAAE b 11 7 My SQL 715 s My SQL 2228 H s i i bin H 3% R i 4kE
FIXPAFET copy BIEH S EIAEMME (AITHE, KRS
/usr/local/mysql/bin FH) , J7E path il 1 H AR A soft Tink 782X
WM B, iR T

DA B MySQL Cluster MBS 2deid B, B EXIFARIGEE, HEANKM

LR RE R RENS —UIIUR], MR WRAE ) T AR AN AHA, MySQL 507 Tt g it 1
AR RN 2 ke R Ui o
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http://www.mysql.com/
http://shop.mysql.com/
mailto:root@mysql1%3echown
mailto:root@mysql1%3echgrp
mailto:root@mysql1%3echown
mailto:root@mysql1%3echown
mailto:root@mysql1%3echown

3 BEARLE

16 BT SR A e e e I s iR MySQL Cluster FREERIRLE TAE T . W
A [E LAt — e L RIS AL L 755K, MySQL Cluster [FJIEARRHLE & LA R P11 . IX
FLET I SR ANAN 58 e a7 B A A (I IC TR L 0 B & S T ) MySQL Cluster
BLE AR R .

X MySQL 45 sUF ndb 5 S7E B e Bith 8 e il 7, AR A
[MySQL_cluster]Z#(4H ff) ndb—connectstring Z %[ v] 5¢ Al ds LA L & o

BT R I B 2 — i, PO Ath R NS Y Cluster Mg R — N5 s 1 2%
AAG B o BUE A AT E AR [ e A B R AR, #EH BT e, HFEEERS)
SRR BB SO T AEFRAT M B L E O A4 R R /var/1ib/MySQL-
cluster/config. ini, AW F:

[root@mysqlMgm ~J# cat /var/lib/mysql-cluster/config. ini

[NDBD DEFAULT]

NoOfReplicas=2

DataMemory=64M

IndexMemory=16M

[TCP DEFAULT]
portnumber=2202

A BT A

[NDB_MGMD]

id=1

hostname=192. 168. 0. 5
datadir=/var/lib/mysql—-cluster

#55— ndbd 15 1

(NDBD]

id=2
hostname=192. 168. 0. 3
datadir=/data/mysqldata

#55 — A ndbd T s

(NDBD]

id=3

hostname=192. 168. 0. 4
datadir=/drbddata/mysqldata

# SQL node options:
[MySQLD]

id=4
hostname=192. 168. 0. 1
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[MySQLD]

id=h
hostname=10. 0. 65. 203
[root@mysqlMgm ~J#

1) SQL 7 s AL

My SQL 7 5 [TTEC B A 38 1) MySQL- Server MR E X A1) 32 2 & 75 22 4E my. enf SCAFH
HanImysql cluster]IX/MACE IR, J£42 /045 %E ndb—connectstring=192. 168. 0.5,
T e LT A ip HulkE#E hostname. F34b, WA EERELE ) ) MySQLd (1) B iz AS
F3h455E ndbcluster 2244, WA (mysqld] ZECEIA I8N ndbeluster TS H. B TIXM
Wz Ak, oA B S 8] LUnT LA BRI

2) NDB A7 17 mi (R CE «
NDB A7-fif 7 i AT C B o BB AR P 77, AN [mysql_cluster]H [ ndb—
connectstring = 192.168.0.5 S, HABFTH K#ES T AT E T o

4y FABEIL

76 MySQL Cluster MEEHEERETE UG » B 215 8 SR HT 8 L (MM AT — SE LA 1) )y
REAL H R, A LA 215 C 2 ] DLIE H iR 55

D 5ER ndb 518 D4R TAE

AT B P b AT R IR E I —A SQL 5 s, MK FIIEAY) dd1, dml #:1E,
SR 5 PRI R P iz b Cluster BREEHR 53 A SQL 15 s 56 I AE 1 B £ 2 A A0 LAt S5 [+
FERTIL T o FIHIEMNR create table J5FH4d A —4c8040 17~ 1) :

FET AT 4 _bhl

mysql>use test;

mysql>create table t1 ( a int) engine=ndb;

Query ok, 0 rows affected (0.00 sec)

mysql>insert into tl values(100) ;

Query ok, 1 rows affected (0.00 sec)

SRJGAENT /L5 BT
mysql>use test;
mysql>select * from tl;

1 row in set (0.00 sec)

AL, AE R4 BT RS, CAAET R 5 BT, B ndb 518 AR IR
Fro JLARKIMARE ISR, RS L AT

W RAE DA A IUAE R AN Y mZ 1) H AN — LS, A4 T LA € IR, Cluster
IS E A W, 7Y AU ETE S “ndb_mgm —e SHOW” iy &2 % 19 nUIRAS 2R IE
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W, O E A O EEE TAEBY R LI, PR A AN IR S my. enf BUESCHE, RECA
BCE 4 T B ndbeluster J730E 3 MySQLd, JE5 A IEMRCE [mysql clusterIX/NZE4H (1)
B HEA ) ndb-connectstring 4. RJEE A HY AR config SCfF, HIMERAIE
G B A 8 T AT 19 G, JC AN IE R SQL 15 iU &

2) AT AR FATE I B R ] i

a. 154l NDB 4 & Crash

H T2 40l Crash, FrUAFRATEE AR A5 2 B kill $5 ndb BERE, AR5 75338
HEPIAS SQL W L Vi t1 &, EELGATLUER VI, Bt d .

FET AT 4 LA

mysql> use test;

mysql> select * from tl;

1 row in set (0.00 sec)
mysql> insert into tl values(200);
Query ok, 1 rows affected (0.00 sec)

AT 5 Lhi:
mysql>use test;
mysql>select * from tl;

2 row in set (0.00 sec)
mysql> delete from tl where id = 100;
Query ok, 1 rows affected (0.00 sec)

P[RR A 4 T
mysql> select * from tl;

1 row in set (0.00 sec)

ATLLER], AMY 1 PRI DOER Vi i), Bt B £, HABR AT LLIE # 6
AN, WIEEEAE. 770, 64—/ NDB 1 15 Crash Z 5, HEAMySQL Cluster BREEIR AT LLIE
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WL ARS . 44K, WIS NDB 5 55 #8 Crash 2 J5, MySQL Cluster BREEst Jovk iF B et
45T, KREWEarbl A4t —r.

by Bl SQL 75 £ Crash

[ FEATI I NDB 45 i Crash —#f, kill —/> SQL 95 CEEAIY 58 4) ) mysqld
HERE, SR JE IS A5 BEAT U IR

FE A5 L

mysql> use test;

mysql> select * from tl;

1 row in set (0.00 sec)

mysql> insert into tl values(300);
Query ok, 1 rows affected (0.00 sec)
mysql> select * from tl;

2 row in set (0.00 sec)

FIUAER], 1 A04 Crash ZJa, T 5 PMRAEMSLMLIER MIRST. 28k, WiR#E
ISR, WP B 5 5 4/ SF 24— SQL 9 i I TR B RS 151 47 D038 2103010 £
TEH R SQL 9 Rk ) o

o T A A

— RSOk, B AU R SISO AR R, RO AL E SO
PN AT HATEEF (ndb_mgmd F1 ndb_mgm) {7872 S HLAs IR AT, P DA—ek AT 2K
EZ RN

16. 3 MySQL Cluster EEEIFHMNB (config. ini)

1E MySQL Cluster FAEEMCE SCME config. ini HLH, 2795 SEAWA (LI E)
FRVAH N 0 B TR, A 20 e R I A T 2 PR R 0 AL, — 802 R 2R AT UM [R] )
Jic B T4, ¢ [NDB_MGM DEFAULT]. [NDBD DEFAULT]AI[MySQLD DEFAULTJIX =M & 4H H i,
1M HAE—ANECE A I 2K 10 53 85053 W 1) N 15 A 10 PN 28 () I T 4
[(NDB_MGM]. [NDBDJAI[MySQLD], FH-T-iX = 2ASMc & 41 e & iR — AN 1 Ao (0 /N A G
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T AN E AR AT eSS I IR (AN 0K o IR —2870 AU S P B
i :
L. BT A G
FEHEA MySQL Cluster FREEHT, A5 HT fUAH G L E 24 INDBD MGM DEFAULT] A
[NDB_MGMDJAH % f) £ -
1) [NDB_MGMD DEFAULT]H #8-4 BHYY o5 1) H P i 2 10 -
PortNumber: Wo & & #H AT A RS U FER (ndb_mgmd) WEWT2E it (ndb_mgm) 3%
BB SRR ILMFE A, ISCR Fnf LAET k2], BRI 2 1186 i Mo — Bk Bl — AT
B, SRS TAER— & AL LR 3 2 AN BT S0, H 8 T Bk AN B
SR SN[ s Wy 11 5

LogDestination: Mt & & # B cluster HGEALPE 720,

a) WJPAE A CH: LogDestination=FILE:filename=my—
cluster. log, maxsize=500000, maxfiles=4;

b) AT LU b ofEf HHORAT B OR Q. LogDestination=CONSOLE;

c) &R PATE AN syslog B M I: LogDestination=SYSLOG:facility=syslog;

d) 22T LA
LogDestination=CONSOLE;SYSLOG:facility=syslog;FILE:filename=/var/log/cluster-
log

Datadir: ¥ & H T8 BT A4 O B A B Wl process W (. pid), cluster
log XX (24 LogDestination f FILE &b sUAELERi5)

ArbitrationRank: PG E 15 s {E AR BERELE Sk R LA B I g0 . 0, 1, 2
—AME R BUEHE .

a) 0 ARERANT fUE W ALY 55, A5k

b) 1 REAT A E AR, “—PIhBckks”

c) 2MEAN RS HYSKE, MR L&, H20 &

ArbitrationRank ZHAMAEHEYT i, MySQL 5 it . 1 H—8okie, g
(AT BT i — AR BB K 1, T AT SQL 1T R AR B K 2.

M

2) [NDB_MGMD] & RN H T sl — 4, PrAeilEmin ™ CRImm S e E
/£ [NDB_MGMD] Z 441 ) -

Id: 5 pide e —AME—11 ID 5, ZORAEEEA Cluster FRLEME—;

Hostname: FC'E %15 fUK 1P Hikb B 2014, WAL ENLA, WX LA D o0E
FERCE SCEEFTE RIS 2 /ete/hosts SCHEHAEAE, T HARE R TP L HERMI .

_L T [NDB_MGMD DEFAULT] HELTHI ) BT 50000, #nT L B AE 1 1 i) [NDB_MGMD] 2%
ZH HLIH, {5 42E Td F1 Hostname PN ZH0U B 152 B A [NDB_MGMD] 5L [f] , 177 A~ fi ¥ & £ [NDB_MGMD
DEFAULT] HLIHT, PRI R 3 P S S B0 4 o g — AN A 20 S AN AR TR ) P 2%

2. NDB 7 s AH e HL

NDB 15 SR B9 i —#E, BEA &9 S 3 i & (5 S 41 (NDBD DEFAULT], WA %E—
AN S AMEAR G B (1 INDBD I C B 4] (SzPr b SQL 5 it 2 i) o
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1) [NDBD DEFAULT] A K] Hic B 2 -

NoOfReplicas: & At Cluster P45 AH R 1 73 4, AR — SR UL S 5 —1
HAEAF I NoOfReplicas iy WA AW ILR, MARDWEN 2 (—HRIGHKRULILSEL
HBEE N 280 T, KRB E A 4. 5 4, NoOfReplicas {EfF A/, SEFR_ AL node
group K/DEE o NoOfReplicas ZEBA RGENE, Prlabiiise, mH R ELE
[NDBD DEFAULTIH, XA Bt AE 444 Cluster £ERE-H— node group " 45 1Y) NDBD 5 4
T E—Ff . 73 #h NoOfReplicas [I%H X 4E4 Cluster $35H1 NDB 5 i B R 54,
[X 45 NDB 5 5 R & /& NoOfReplicas * 2 * node group num;

DataDir: $REAHMN) pid A, trace CMF, HESCH LR H G A5
AR, TCRGERNMAE, P LA ARE ;

DataMemory: & H T A7 A R 51 1 N AE B/ o AN K/NBR T T REAT
TR R/, A ndb £74if 5 | 675 8 T W AF A 5 14, 75 208 P 8o (s sl
# load B|NAEH . XANSHIFAR —EFLEBEN, HEBMEAET N B0\ , Hgie
VLA P BN, B R BEAFBUR N Sl . S 80k B 75 A By, i 512M, 26 5. )
4h, DataMemory HL IS AES UNDO AHOGIIME B, Frlh, FESH /NS IF ke T
DataMemory ¥ FH &, HBUSEATH NS

IndexMemory: W& TAEMERS] GETH#) M AAFBOR/N. Fl DataMemory
AL, XN EE A RN R 2 BRI A BEAT OB RN, TR RS KN b
FrEm KM KN . 280k &M DataMemory —FEFF Z 847 . IndexMemory ZRIA K/ A
18M;

SRR F, AN NDB 5 AL REAE AL B &t 252 3] DataMemory Fil IndexMemory PH/™
SR BIILIR, WEATA—ANE R IR GIECR 5, #CIE I ReAF i B & . g gks:
TG RGBS “table is full” &

FileSystemPath: 5% redo Hik, undo Hik, i UL A meta B3 25 A7 i
P&, BRI E N DataDir KE, I HAE ndbd WIEAAL IR, 8058 E I SO 2 05 25
{PAE. TR — A B, ndbd HEFESTE T8 FISCARJE g —AS 3y
ndb_id fs, IXHH) id A5 IDAH, W5 id 4 3 WIS AR A ndb 3 fs. 444,
ENSHABA— 2 JE15 ¥ B AE INDBD DEFAULT] Z 4020 BLIRLE T A 15 S i e B A —FF CAN I 2
BUXFEWE D , 18 0] LAV S AE INDBD I S804~ R — N0 S ok s B & FileSystemPath

1A

BackupDataDir: & £ Haki4%, ERIAM FileSystemPath/BACKUP,

B FRIDULASHA S AR T, B AR 5 AT 4 B A — L AT B A
KIS H N E

MaxNoOfConcurrentTransactions: W& AE— 10 A LI B KIHATHRSEH, B
NH 4096, —MEtE DL R RULELE T XNSEEIE Tk &, Frel—mss
JE 1% & 7F [NDBD DEFAULT]Z4(41 N1 ;
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MaxNoOfConcurrentOperations: ¥ & [F I REMSHR B8 (BB LRI E.

— BT AT B A 7 HE AN S AH R R TR) P ) B SR (B B ) (1) 2l s 28, B LA NDB
AL A EIAE. teln, ZESETERA AN NDB 1 AN, T Ay B RS AL HE R B RER (BT )
100000 45ic%, A MSHNVIZBEE H: 100000 / 4 = 25000, BEAh, X HLF 0 H R
AR A R B PR, TS fe ) BRI AR il s . S BIME— R SN,
R A 2R | W AL A BT, U, A il — AN ME R G R AE R e A5
B —gkidsk, BAXRERMAEREIC . 1 HRMEE8e e = A el s, g
ME—RGPRE R Sl e A NSRRIl Sk I BEOE— R [P ) BNl s

SR, AR, ARE ISR I B, X A AR, sy
A — 2B 35« MaxNoOfConcurrentOperations S ERINE A 32768, JIRMNIFIE R 48
AT, AR IS I, AR “Out of operation records in
transaction coordinator” IXFERIET RS B

MaxNoOfLocalOperations: S ER AL MaxNoOfConcurrentOperations * 1.1
IR, AR U, BN R — AT DA BRI E ) 10% R il R 8iE . (H2—Mek
Wi, MySQL SR B I S HOM A EAE HBRIAME,  FF HA S 50 B A A K — 28,

LU =ANBHCEEGRAE NS5 AT 4% query IR I I 214768 (5E
££) BIEOL R PHAE IR0, Pl A7 {5 RS AE S 5545 (commi t 8L rollback) [N
TORE IR TE U 5

MaxNoOfConcurrentIndexOperations: IXPNZ# Ml MaxNoOfConcurrentOperations
SR, HARE FTE ) Index [ record 1. HLERIAE N 8192, XH—REHI &R
R CA LN T, NAEFHSIFRAEF AR KRG LA A T 28 XS E .
AR, WS HOHOR,  RGEISAT IN 5 A I T W AR 1) A A7 AR 2Bk

MaxNoOfFiredTriggers: filt/kMi—2 5| (hash index) EAERIHEHIEER, X4
BB S R TR RS B, AR I . RGEERIME D 4000, — ARG
BT o MR, WARRGIRFSAT S, HW LBRTIMEEBRIER 2, AR
PRFEEAN S B RE T

TransactionBufferMemory: iX > buffer {H{5 % & F 2 245 H T IREF R 9 | #4ET
R FEEERERAEAER A LB R 5] key {HH column FISEPR(EH . XS4
B — R B AR D T 2L, A SRR R TR EL X 82 buf fer AR /N, HARERIA
fEHGE IM, (2 T — N A O 288 T s

N HEEAN AR S EOEAE RGBT i table scanB{# range scan [ {E
I —2E buffer PUARSCBLE, BB MG 27T UG48 A7 SOA B L 88 O TEREE K o

MaxNoOfConcurrentScans: iIX NS4 1 B HI7E Cluster A3 & ) table scan

Fl range scan R RV ECE - F-3) 0 BC B4R — N0 55U BRI, — ek, 85— scan #EIE
TIAT IR TA ) partition SR5ENT, - partition AR TE X partition
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FTAER T i A — scan record. FTPL, EXANZHUEG K/PNWViZE “scan record’
BH * WEEH. SEEAKNA 256, HKHAERE A 500;

MaxNoOfLocalScans: Fl_EHIFIIXANSEAARS N, AT BB S FEA T w5 _E i)
JF & table scan Al range scan #(& . WHRAE RGE A K& &0 H—B#ESAE AT
i, FEFENSHRE. BN MaxNoOfConcurrentScans * node i H ;

BatchSizePerLocalScan: %% H T 1E Localscan (Jfk) R #BIERC
SKEL SRS FUIHERIA Y 64;

LongMessageBuffer: iXMZH0E X ETH AL IS buf fer K/, TIX HH)TH
S I 2 IS AR I8 LAY R S R RS BRI . XA S AR D T,
BRIAK/N A IMB K7D

THNH—T Y5 log #HKMNSEBE B, 145 log level, XHLH log level H
ZFh, N0 215, WHtEIL 16 B WRBE R 0, MR FAFAT log. WIERBEE K
i level, Wit 15, WIRRITA ME B ol bri okl sk log. T XM IIARE
FLSERR_E AR AR B B AU cluster log . FTLL, —MkiE, BR TIEBIEMEN log
WA THEBE N 1248, HABFTA log level #HFFEWE K 0 skl LL T .

NoOfFragmentLogFiles: iXANZ%(5Lfr Al Oracle ) redo log [ group —FE /).
HSZHE ndb (B redo log group 5 H , iX¥% redo log M FA£/ ndb 1B BT AT 75 B4R
FEHAR I FNY, DA AP checkpoint 15 B4 . BRIMEA 8;

MaxNoOfSavedMessages: X PNSEIE T W] MR trace AF (£E75 4 crash
FIRHESED ERNE, SO BRI S ECERIAME N 25,

LoglevelStartup: € Ji 8] ndb 75 s 75 Bl s A5 B I CRIRI 0 Frd
SEIE BFEAREEEA—FE) , BRIAZINA 1;

LogLevelShutdown: ¥ 7€ <M ndb 7 s B d s H ARG B2 ], BRIk 0;

LoglevelStatistic: XNSHUEE XTI HER, MG, HA
B, buffer TGN, FHEEFFHIMEE. BIAHELHA 0;

LogLevelCheckpoint: checkpoint H&id x4 m] (fu45 local Al global ) , %k
A 0;

LogLevelNodeRestart: ndb 7 & A #E H &S], BNk 0;

LoglevelConnection: #5717 s Z [AIEFANSCH FHid M, BN 0;

LogLevelError: 7E#A™ Cluster "R REGE 225 B H &l %40, Bk 0;

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



LoglevelInfo: iHfE M HE L RH], AR 0.

KA RIRAE D Tog ik Mg 7 2 21 Buffer AHSCSH, XS Hoxt
TYEREAA — M. 9%, WUERTY AU TR AR s, WA K,

UndoIndexBuffer: undo index buffer &% H T-17fif T8 hash RIIAEAL T 2 5
P undo f5 B ITIX o BRIME R 2M K/, S/ el BLBEEA IM, 6T K 22 008 F ki,
2M I BRMEE 1R 248K, FE AR A B S B, S R O S H U PR R 2
H—EW. WS EORN, S 677 £51%: Index UNDO buffers overloaded;

UndoDataBuffer: Fllundo index buffer Z8{ll, undo data buffer =22 FE#E
AR T S BT RS 22 undo {5 SZEM X . BRIAK/N K 16M, B/NAIFE R IM. XS
BUEAR /NI, RSB W T A4 Data UNDO buffers overloaded, %5 4 891

RedoBuffer: Redo buffer &M redo log {5 EMIZEMTIX, BRINK/NA 8M, & /b by M,
WIS buffer K/, 254 1221 453%: REDO log buffers overloaded.

UEAk, NDB A5 gAY — L2 metadata LK P IBEEHRIANSCIIZ 4L, (EKE > 250
AR BT EAT TR, P O AL — 2D 4o U AT DA B TR T, W LAARYE MySQL
TR SH TN T LA B PR 4

3+ SQL 71 sUAH G B 1
1) FIILABTS i —FE, e 263G T A 19 51 [MySQLD DEFAULT] 2244
ArbitrationRank: XNSEAENHE BN SHSHFEEEN AL T, HT®RE
TP CEEEAE AN SR AL FEAT D ER AR Ik H B S e e e ) 19 — Bk
BT 16 SQL 1 sS#R I 1% 1 Ky 25

ArbitrationDelay: ERIAH 0, €& EFFUHRFIE 20T 75 EW delay ZA, AN
EF . — AT B R

BatchByteSize: FEMARIIFEE R 5 IVEHFIFIRHE, F—IK fatch =,
ZRIN A 32KB;

BatchSize: Z8{il BatchByteSize Z%, R AT BatchSize i E 25— fetch
] record #iiE, MALDHE L E, AN 64, FKHh 992 CEIIIEAFIE X AME L IETAT
BRI B SE 1) o £F SEBRIZ AT query W i B, feteh )&= 52 31 BatchByteSize Fll BatchSize
WA SHI LR HI L, 3 B IME

MaxScanBatchSize: 7E Cluster M35, HHTIHATAAHEAEN T, FrE 1WA
BatchSize SRR KA. BRINE N 256KB, f AfEH N 16MB.

2) RN AT [MySQLD] B A, AT id AT hostname S ML E, (EZ AT
BRWABANH T, KHRAHRE,
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16.4 MySQL Cluster EAEIE 54}

MySQL Cluster M) FEFINEIE ) MySQL Server & BX ek, JEA B & # TAF
AT BT S B SER, A /DB B P AT A AR Y RS
1. &9 5B 85 56
B Cluster ABEREAS IEH TAE, HUF2E3)—> NDB 9 sif—A> SQL 15 14, 5350 T
SERVE R, WARDEES)—NME R . SN AR S AT Bk, SR R
SRJE A= NDB 719 5, i A At SQL 19 R
1) F 7 5 5045755 R
av  JE BN B A
[root@localhost MySQL-cluster]# ndb mgmd —f /var/lib/MySQL-
cluster/config. ini
XHLPATH ndb_mgmd iy SEFR EUE MySQL Cluster # BHIRSS&%, w U@L -f
config file nameB{#—config=config filenamekF5EMySQL Cluster HMEMISECCA:
WERAR TR 2 5CT ndb_mgmd FISHUE ., PILL#EIEIZ4T ndb mgmd ——help SKEREHE 41
(OF PSS

by A TAFEEE K ndb 7 R

LR R, AERE— & ndb 9 EHL BT ndbd R, AR
PR, WIHEARIN—1initial 24, DMEREAT ndb 5 (IR TR, B, fELUSHIA
IR, RABRNNZZEY, 0 ndbd B2 525 B BRTE BTN I BT AT TR K Ecs
SR EE S B a2

root@ndbl:/root>ndbd —initial

cv a3l SQL i ki

SQL 77 U JE A MySQL Server [ s K2 BRI 20, AA—ANET
PEIUE T 224E MySQL Server MIRCE SCAF my. enf W ELF IMySQL_cluster ]t & 41 1) ndb—
connectstring ZHUH IMySQLA] B & 2H ' /) ndbcluster 2%,

root@mysqgll:/root>MySQLd safe ——user=MySQL &

2) WRURESR A

TS R E B sE G, BIRIE T AL, o LUE IS ndb mgm KA & 15 RURES:
[root@localhost MySQL-cluster]# ndb mgm —e SHOW

Connected to Management Server at: localhost:1186

Cluster Configuration

[ndbd (NDB) ] 2 node (s)
id=2 @192.168.0.3 (Version: 5.0.51, Nodegroup: 0, Master)
id=3 @192.168.0.4 (Version: 5.0.51, Nodegroup: 0)

[ndb mgmd (MGM) ] 1 node (s)
id=1 @192.168.0.5 (Version: 5.0.51)
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mailto:root@ndb1:/root%3endbd
mailto:root@mysql1:/root%3emysqld_safe

[MySQLd (APT) ] 2 node (s)

id=4 @192.168.0.1 (Version: 5.0.51)

id=5 @10. 0.65.203 (Version: 5.0.51)

KRR HEEANETEAT 5 AL, Hh s ifm B s

a) 2~ NDBD 7 i

[ndbd (NDB) ] 2 node (s)

id=2 @192.168.0.3 (Version: 5.0.51, Nodegroup: 0, Master)
id=3 @192.168.0.4 (Version: 5.0.51, Nodegroup: 0)

b) PN SQL 5 4

[MySQLd (APT) ] 2 node (s)

id=4  @192.168.0.1 (Version: 5.0.51)
id=5  @10.0.65.203 (Version: 5.0.51)

c) 1 /MEHY A
[ndb_mgmd (MGM) ] 1 node(s)
id=1 @192.168.0.5 (Version: 5.0.51)

3) RIS HRAE

5 MySQL Cluster ¥RIEH, NDB 5 sl FHAE BT £ A QP T DAL A 319 A i 4 B R s o
SERG HIE SQL W R HIBINE . FTEL, FERPIEEA MySQL Cluster SR SR PIHEAS SQL
RN, B SR Z0E] SQL 5 L EML BRG] SQL 5 R . KM J7 M MySQL Server
RGP, BEAS AR o T NDB 7 sUR A BET AU AT DA B i oo A PR 1 o 5 s

ndb_mgm> shutdown

Connected to Management Server at: localhost:1186

Node 3: Cluster shutdown initiated

Node 2: Cluster shutdown initiated

Node 2: Node shutdown completed.

Node 3: Node shutdown completed.

2 NDB Cluster node(s) have shutdown.

Disconnecting to allow management server to shutdown.

2. FEARE YL

B HEAT 12 ndb_mem WERAHAEAT S, Sibr E2REA MySQL Cluster R fir247
PR AR A AT B L A] DUSOR R YRS AR, i E

[root@localhost MySQL-cluster]# ndb mgm

—— NDB Cluster —— Management Client ——

3

ndb_mgm>

ARG RIFEAT show T4

ndb_mgm>show

Connected to Management Server at: localhost:1186

Cluster Configuration

[ndbd (NDB) ] 2 node (s)
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id=2 (not connected, accepting

id=3 @192.168.0.4 (Version:

[ndb_mgmd (MGM) ] 1 node (s)

id=1 @192.168.0.5 (Version: 5.0.51)
[MySQLd (APT) ] 2 node (s)

id=4  @192.168.0.1 (Version: 5.0.51)
id=5  @10.0.65.203 (Version: 5.0.51)

AT AR 2045 0 _ B 84— FE

AR 2 A 4y P2

ndb_mgm> help

A

connect from 192.168. 0. 3)
5.0.51, Nodegroup: 0, Master)

AR ndb FEFIFHE R AT help i & HFH

NDB Cluster —— Management Client

— Help

HELP
HELP COMMAND

SHOW)

SHOW

Print help text
Print detailed help for COMMAND (e. g.

Print information about cluster

START BACKUP [NOWAIT | WAIT STARTED | WAIT COMPLETED]

ABORT BACKUP <backup id>

SHUTDOWN

CLUSTERLOG ON [<severity>] ..
CLUSTERLOG OFF [<{severity>] ...
CLUSTERLOG TOGGLE [<severity>] ...
CLUSTERLOG INFO

<id> START

<id> RESTART [-n] [-i]

<id> STOP

ENTER SINGLE USER MODE <id>

EXIT SINGLE USER MODE

<id> STATUS

<id> CLUSTERLOG {<category>=<level>}+
PURGE STALE SESSTONS

server

CONNECT [<connectstring>]

(reconnect if already connected)

QUIT

Start backup (default WAIT COMPLETED)

Abort backup

Shutdown all processes in cluster
Enable Cluster logging

Disable Cluster logging

Toggle severity filter on/off
Print cluster log information
Start data node (started with -n)

Restart data or management server

Stop data or management server node
Enter single user mode

Exit single user mode

Print status

Set log level for cluster log

Reset reserved nodeid’ s in the mgmt

Connect to management server

Quit management client
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ALERT | CRITICAL | ERROR | WARNING | INFO | DEBUG

{severity>

{category> = STARTUP | SHUTDOWN | STATISTICS | CHECKPOINT | NODERESTART |
CONNECTION | INFO | ERROR | CONGESTION | DEBUG | BACKUP

{level> =0-15

Gd> = ALL | Any database node id

For detailed help on COMMAND, use HELP COMMAND.
W A] LUl AT help J PR iy 2 42 BRI SRS Fh iy 2 FIERAE B 5 Bl 5 5L
ndb_mgm> help start

NDB Cluster —— Management Client —— Help for START command

START Start data node (started with —n)

<id> START Start the data node identified by <id>
Only starts data nodes that have not
yet joined the cluster. These are nodes
launched or restarted with the —n(-—nostart)

option.

It does not launch the ndbd process on a remote
machine.

ndb_mgm> help shutdown

NDB Cluster — Management Client —— Help for SHUTDOWN command

SHUTDOWN Shutdown the cluster

SHUTDOWN Shutdown the data nodes and management nodes.
MySQL Servers and NDBAPI nodes are currently not

shut down by issuing this command.
ndb mgm> help PURGE STALE SESSIONS

NDB Cluster —— Management Client — Help for PURGE STALE SESSIONS command

PURGE STALE SESSIONS Reset reserved nodeid’ s in the mgmt server

PURGE STALE SESSIONS
Running this statement forces all reserved
node IDs to be checked; any that are not
being used by nodes acutally connected to
the cluster are then freed.
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This command is not normally needed, but may be
required in some situations where failed nodes
cannot rejoin the cluster due to failing to

allocate a node 1id.

TR A U 9 Bh i A BTRER A5 BG40, JRATT AT DA 7 A HE Y 5 i AT
restart, stop, shutdown ZEFEAIK) iy 42K A HEAT &, SCHIEATT AL B AT LLR]I—k
PSP T A5

BEAh, ST LU I AT 2 03 AR G (R iy AR B O A Cluster IMEREAT 4543, LK
M3 H A Ay 2 SR H AR AR DG B

16.5 EARMKL B

MySQL Cluster BARIE— Ao An s B B AR SE, (EIEAE AR 3t 5 i L AE R i A
JHEIEFERIEIE ) MySQL Server —#f . MH M MySQL Server FELA S ¥ DX 3= ZE 528
FEAY R 18] R MR B DA P 28 A SEEAT SR R o

H1 3 MySQL Cluster Je—ANorAnalmEass, iy BB Ui i # e i bl — A1y s
(B SQL A5 N4 NDB 9 5D A RETEMN, P AN i Z [ R HME C 5t i 7
JE L

B, BT AN S AR B am N, i DAY w2 [ (1 P 30 3 9 24 77 5 —
BRUE BT o R T 3&E DA R IR I 48 AR BB 75 3K, MySQL Cluster SCRFT 220 55 I
28 BRI RN K. BN R B EE TCP/TP kT HEL, HLAMERT LA SCT
Socket R HEATHEL, Y Myrinet, Infiniband, VIA 32 [0145E45,

Fok, SQL 19 mM NDB 15 s AL BEAC U A AZ d, AN 2 IR — 2875 i
HBURSIIA%, T340 AR AL TR R S APIRAS . WERAEBA B S 385 BLIX
FEROTS L, B2 FRA TR BT OPAL P ST s R A AL T A, A7 — 285 s A%
VAT A R VPIRES T .

Hoa, Biad SQL 1T AL AT NDB Y N AR AR B AL R T o T SQL Y A ACE
AR ) MySQL X BIAE R K. SRS HINC & R N AREE MySQL AW . NDB
Cluster A5 |40 1 BEC B 2 50(E w0 C & A AR T T M B A DG I 1, IX
BT RAT .

16. 6 /NG

MySQL Cluster HIIZ.C2ZET NDB Cluster fEfiE51%E, AR 3#AT T K04,
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SRR TSRO0 R R T He 7R (3 e 1), RN thAEAROC R 3 i 1 Kl
JEREAR T I o

HARH T MySQL Cluster [N FHEAWIEIEK] MySQL Server WA V2, HiEEK
AR B At R AN T ARG, S ook Z I . 1IXFh Share Nothing [ Cluster
SR AR AT B2 A AR PG, Sk AT R AR ROk ik pl A2 e =R MySQL Cluster
e,

17 B @R B AITR

o

[{IEE

HARERG MY ARGEN% O, BRG] VRS BIORIE, S R g0
ANBEHBUEAT A 8o XML AR GO UL, i RS T IVEIC ) 2 Bl A AR
g WA WL SUCTR SR 55, Prfi REUAR ] RETCVAARE: AR, i AMBH A h i R EE L
I 8L AT B S ) A U RS DO RETCVRAREENR S5 o BT Lk, — A B RSt P R A e mT B
VT AT SR R I ASEE RO X T R S el AT MySQL Bl R Gk
I PRSPl J7 S DL RO S 2 TR 1 BEE

17.1 # Replication FRI3EI S 7] AL

TAED IO WA AZ ARG 2, ARMBEE (HRSS), HELERHT, B EEIRRN %
Al PO —BHIXER& (8% crash ZJ5, {EREHANBRAES & ks Sk
%) RIUG I fE. PrU e sl Lo RS2 sl NN RS, A AAAER Dy LUt
HY L PRIk BE AR DR AR T E RS IR 55

TR R YL, AR R AR WA . T MySQL ki, W RABER A
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WA TSI IIRERIL S, BN IL Replication THRELESERR R FH b ) 12 i ISR S EE =
e HC B LI RE -

FAR, AERF P MySQL A8 K2 M7 /eIl L MySQL Replication SKRSZHLMN
B (HELZE) MySQL Server Z[a] {4 7E L HITIRENL . W] HEAT L2 T I 9 R4y et
WAL VEREEOR SRS 70 B o JREE e R0 ERHLI B, PRIEZ ML crash Z )5
FEARFEL (RTINS 1] AT LORE P D7) 480 21 % HL_E TR 2 8s AT

Wik MySQL Replication SiSEELEE RIS HISEhs EAERTTHEE 13 HH A AETCL
WO PEA N BT, WAH T 2H Replication ZEKIMISCIL S 9Bl vk, 207,
BUE M JEME TR A Replication. fEIXHL, Tk 3= B4 2 I ZR 4 i vl Iy T 4 e
FIFIH Replication [1) 22 Fh ke SR LR o vl S5k 1) i) A8

17.1.1 %#i Master - Slave f#hEA R F & Wit

FEZ AN P BRAR B, W) Master — Slave UM H AR 2 R 40P s i
SR TP 2R 7 3o IR BT AN UAEAR KRR LR i R GTHI Y R IR, A7 R PR RER
T, RN AER G n] SEE T B T A PRI

FEFIEI) A Master JFIEM—ANEFEZA Slave WA, HEAIWE &
Slave HBL#EAREREOLIRS )5, BATEA 26 MySAL s (Master) W LA
M55, AETPAMEBHEFEANSCINL S AT 2. Wik Slave @&, AR T
ff) Slave thAIRAENS AZALAT TILAIARELSL LRSS

AR, IXEAT WA BT RIS T BRI, AEHOERAIN MySaQL Ko A Ae it 4k
(IR 55 e ) B2 /D B ORAIE LBl — & MySQL Server X2 JidREHE SCHE RGN 13k, I
UM R A, MRS IEEKYL, RGACBERE I A R R 2 N AL
FEARMIEOR . FrUAIEH RS, RGP RN EIA D5 MySQL Server MWiZE{/jsRREls SC#41E
LSS
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S e
Slave B

an EEPTR, HIRAIM) Slave R HI—5 Slave C HHILHEE crash 2 )5, AR
SR Master 2 Slave C EHIHFE, &/ 5K Read WERBARER
Yi) Slave Co MBS HABFT A MySQL Server TEANTG AT EEA I N EtEE E A TAE.
Bk Read 1 K4# it Slave A Fil Slave B KakH,

17.1.2 Master .55 ] {5 R B

RS AT LR 5 (g Slave HDUSRR SO0, 0 HANT ZEAEAT AR M0 2 mt g
PRELFEHERSS o HE, H{IATT Master HHPLRESWE? HIRATTM Master BN 2 5Py
ARSI Write WERHASTCIELILT

X FATAT LI IR Rl 7 58, —MEHs Slave FHIE— G UMUK Master I
SRERALIR ST, IR LML BT A Slave #PLLME XL CHANGE MASTER iy 4 SKoH i 1 3 1
Master AT 55— DI EBEFHE G Master, /e Dual Master [RfifRS 5,

HAVERBERR FEIIT%, K56 Slave DIk Master SRR S, QI
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) Master HIILHKE crash Z )5, & S iht Master A Write WsKRARSTICIE
QAT N 2T, A Master 2| Slave HISHIHE HARBWH T o IXWHE, FRATERF—
& Slave BEHAH K Master. i EFH 2 Slave A, MIHA T H AL Slave B Fl Slave C
#iEiE CHANGE MASTER TO #ir4 H#ttl Master, MBI Master tHit/2 )i Slave A JFUA4k
SEEAT I [FIIERE I FH it B 1 5 N SR % m) 2371 Master. XFT Read iF3K, FATA[
PLEHEXT BT Master ) Read ihK, A PAREE{RI

X5 S NI — A B R VIO D IR AL, SR 2% T HL, 7 Master HiBL
WikE crash (IABANITZ], BATITA Slave MIEHIBEEIEA—E 82— 8, HWhE D&
(K26 500 IXIHEE, JEPEME—A Slave 14 Master tHJE—AN LB MIR . B LLXAN 7
ESIRIEGiSi R IR

AT REFE P, Wil E@id Dual Master Kf#R Master HIsiml, A
TR T, XHEPEH Master #2 I, WF:

%g
0

M" MasterB |
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FABEL & MySQL Server 5K Dual Master JE, EWHLLN, Jrfi% ) i
Write 1ERHEIE Master A, SRJ5HIL Replication ¥ Master A Hifl%| Master Bo —
H Master A HILHE 2 5, FrER Write 1ERAH 1M Master Bo MAEIEHF G T, 4
Master B tHIRIR K i, SEBr EANTR B FEE 2 & P ui IR 3K, #AN S 52 30 5L Lk (1)

AL

KH, WREAE A SR, HIAIH Master A HI ) U B, Y dde] £ 3] H
R R L 2] Master B We? LSRG L, FRATIH FF ZEE L AH N A AF 5 2% a0 F5 Bl
Cluster B PR#AFU Heartbeat JKi'E —A4> VIP, IEH U NiZ VIP 1817 Master A, 1
—H Master A LR crash ZJ5, WHZIVIHIR M E] Master B, #ism/Ir (195 H AR i
XA VIP Skijla] Master. X#F, BRARG TN HIM) TP Ui, SEORUE T LR I 218 H
RS WE|—E Master, T 2 m 5 AN HIEE AL AT g

AT HE KR A Mastor HBLECNIY 5 RS0 LA A, ATk ok K T
WAL ERI— A MySQL TRZ55 . TERATTIEATE K.

17.1.3 Dual Master 5S4 & ik o7 H s T KT

0T 2R S AT, FRATI AR BT Slave M IRMOE S MR TS %, WARRT
Master [¥JHLR ). BLEFRATFHEL Dual Master SR HILEA AN, KR — 4
IR DTS 5, il R RGBT SE TR 1)

XA T3 I A AT F T D PR IR L 1, X LR 20— AT
FEENE T3 T R I 5 ¥ AR H DT i

Slave B

. '

-
%
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w EEIR, EEFEE Slave HILRHE GOl EIXN4HH, Slave HILRH S
A PRTG HUANFIE (1) Master — Slave ZEMYHALEETT 584 —FF, AN FF LA Vin) Slave
SRR VT R BCE D 25— Slave W iRl WY, AR Y B S, i8S
TR T W FS # ] IR ZE 2 s

THEATHESE Y Master A HILHFE crash Z AR %, W FKE:

Slave A

Slave B

=

M Master A HILHFE crash Z J&, Master A 5 Master B Z[AJH & PRI, T
B Master A [ Write ifsR#LAFEL M) Master Bo XA B ERSLIL, v LU
b= A Ay R ARk VIP 5 . T2 BITE I Slave EE
#BIE M Master B RSZHLEZHI, FTLL Slave £EMEASZEUTMIAIREN, %) i H Read
T SRAA S Z BRI, S ] LUSE 4 A ST, AFEARFA T At
XHA AN EEE Y Master A crash IEMEMIS Master B /4 Slave [ 10 ZiFiin
RIEHATEIGE Master A () Z@EH H R RS, whos HIUEEE 250 ) @, 258 2 ff x4~
), AT H BEERL 28 =75 patch (google JFAREIH MySQL i) —HEHIHEE] Master B
T, A RESE A S AN T RAT A

W24 Master B IR crash 2 J& MRS B0 QA E 2 17~ BT
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S/

W I BE A/ Master B 1fiJ¢ Master A MAS/ERENE? 1 25 0T LR E ()2 3AT]
I Write WESRASZEULATRM, 11 HFTA T Read i KB AE & BEGS 1EH Uy il
HITH Slave ISR, Slave I MIEHE 2 IF4A I G LS . IX IR FRAT1 75
B RSB TA I Slave #E4T CHANGE MASTER TO #:4F, b M Master A #EAT H .
TP Slave MSLHIHA W] e AT HAT W EAR IS, PrClo] LURYE Slave LM Relay
Log "I THEAE B 5 Master A HP I [ADERAE RLEAT X HECK 4R BIHERA 1) S RIRC 46 R, A4
T AT A (R 28 25 2K

17.1.4 Dual Master 5 BE 5|4 & vEsk DDL A5 i)

MIRAEH Dual Master NGRS HIKIALA BRI 5, 0T T MySQL ¥ — A 3dn i th
S e 4 DDL AR BERd, W A] LA 3 — & I o . an g 3RATH L4 5K tab HN—A5
B, v LGl an N AE I B ke S B
1. 7& Slave Rl —&EB MHMF IR HEIRS, ARG ST, 58 R0G FH e
SRR AR SR IR S5

2. B DI TEHIT Slave AR

3+ E{F Master B MR, [ SLHMAT session sk —#EHI HERIZhRE, X IR
ATAREE, SERUE FHE B

4, dRE VIP U)k, KN HIFTAX Master A HHESK VIS Master B;

5. KM Master A 47T session idlsk —HEHIHEMTEE, ARG HHTAE;

6. fJrfiBs VIP M Master B VJ#eln] Master A, Zut, FrfiZ8 s 58,

A RE AT Ll 2

1. BA> Slave SRAFHEREWGKSZAED G MySQL I IRAIIRBEWS SCHE AT k.55 5
2+ Slave FEBFPHIINECE D —& MySQL FHRAE R0, R0 70 4 U 5 Y e ok
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S

3+ Dual Master Z[Wf¥] VIP PJ4efajeg, HUMRB B, KIXA D) Fe 2l i
FEBTR BN N ICIEVI ) Master 204

4. EAZRE Master B [HIHHE, SHILFERIEA Slave FEFFEIRMAERT, B LA
L5 B AR S A A K s, B 4 BRI R AT AR . WA 2L,
PR R A E Master B Z AT I Slave Y4t BL Master B fEH

Master,

8%, B EIXEE, HTAEAE Master A 55 Master B Z[Rlff) VIP Y)4e, AR E
HH L ) ) B A . FH JC IR AT 5 N S Lo BT DA, 3PP AR SUN e 4 — e FE B b
THfifL MySQL 7E4k DDL [, i FoMARIE SR 2, 11 HARRNMERE I sl i 2 1
T, HAMREE RS AR S A IRE K. X MySQL 7E4E DDL #1a)8, H At seis
BTN ERE R MR T Z, HEEIIRE MySQL BEUEAE 5 SERRAS PR PR PLIX AN [ 8 T

17.2 FIA MySQL Cluster SRIE{F ST A

e b TP ORI MySQL Cluster MAHIRRRE, DR800 B 4E D 7 10 A
Ko XH, FEREANHFUMA A MySQL Cluster MR MERHE SRAT1 R ST H T

H1 T MySQL Cluster ABpigtit A 5e B A I R S8, T HSZ R 2 s
AT B SEm [FD AR B AR ABE AR A C 28 B T SEBlm T SEvE R 261 17 2
T REMGAE S F i 2K, T B A RGBT T S BB T

T MySQL Cluster [IZEH = PN E IR ALEERER AL, 45 SQL 47 £ (mysqld)
FINDB 5 5 CEAET £, BT AN 2 A B RE S LR ALE iy vl S5 P4 B ARAIE B AR I ] FE 1
NHFERATANFTAN T H 2 9k A 4H MySQL Cluster R Al SEVE.

17.2.1 SQL 5 = B AT S PR AR IE

MySQL Cluster Hf) SQL 9 miskbr BAte —AN 275 il mysqld kS5, FEAEE AT
Bifi. BTk, SQL 5 ARG LAt AT A 50 1 N F IR 55 25— A, Al RARMEAR &y, LB
T MySQL Cluster [ MySQL Server ¥gBAnl,

ZEERER I —> SQL s crash B2 JE, HI T UR RA N ARSS, P ANS I
JRATAT (OB 2% 0 o IR S o 10 I P ARG e A TSR P R 5 ML crash Z R H3)
Bz BN LR AT DA T o SR b, 3K — O T TR 5% gk U2 A1 6 2 23 i 1
il F AT IT AT T R A A e 2l (R SR B 2%, AT LUAR 2 Sy A
Fo MR, HIEEEHAAMER NI SQL Y RURENS KA REAR R A AT
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App Clients

sgl 2 sl 3 sql 4

ik, 2 SQL 1 crash 25, Sbr EADOGEG i BIEAE MR 2 LB Eh 4
T, B ERSRIEATIR 2 A AT LORICRI P A 2L s . i HL, i SQL iR
PEAR . P CE et AR Rt o, RIMESE SR & L, AR LAAERE N TR) P9 58 1o

17.2.2 NDB 7 /5 15 A S AR IE

MySQL Cluster HJEHEICARREA DGR FATN, HELMERUEA LW AL SLhs
AT 2 A A RERIE SR AU, BN, MySQL Cluster ZECRAFEIUAEE KI5
s LU i SRR AR 7] — 1 Bl O CRAFARAEAN A 15 2 o AEORIE TOCRIHTRE T, MySQL
Cluster A 2vHHRHATIIX

RO FRAAAAE 4 A NDB 15 5, il r i 4 4> partition 72 FRILRAAE, &
Bt 2 4y, Wt &Ui NDB Bl & ) NoOfReplicas SEUWE N 2, 4 AN AUBH o0 1% 2

A~ NDB Group.

FITAT Bt (R ) A KA 1 P
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App Clients

NDE 3 NDE4

-

primary

!rtﬂr

bac kup primary

bac kup primary

'\\ NDE Group 0 NDB Group 1 __/J

FEXRERECE B, AT NDB Group 0 iX—ZHARfHH—A> NDB 5 &5 (/& NDB 1)
B, PR BE (RS part 1D ST, B TR EAR AR AN LR L
FT LAFEAR S X R Gk AT AT (5, HE e AN T A FIHRAE, MySQL #t v] LAZKS: 1E 4 1)
PR SS .

EANFATA AT AR B BE BRI DL, PR BT R

App Clients

=

s £ 3k

/" NDE 1 NDE 2 NDE 3 NDE4 O

..

primary

‘rt 2

bac kup

\ NDB Group 0 NDE Group 1 A

..

bac kup

‘rt 4

primary

!rm

bac kup
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WERG BB, WERPTASMRIR R 22 Ede 1919 R F 13— NDB Group, HEERIAEZ>
T A AR R, A MySQL Cluster A58RATLUERHRAEMSS . HIE, Wi
R A A R s, R RATIR D RGER 23, R4t MySQL Cluster HHBLAEL, A
REZE A IE W PR AR S5 o BEAh, WS KR K5 s b T PSSR NDB Group, HSAAREH
SElE, ANEBIRIEME A, AR MySQL Cluster FIEHARSS

FIREAT R A b, BB BA TN BLsbE, B4~ NDB # crash THWE? &1,
B SR T BEAAE XA (R T, AN AT FREA L, B s

App Clients

IFEIE

7~ NDE 1
T 7 @

_ -

T bac kup primary

== ™

primary bac kup
NDEB Group 0
I\”'k.

~f

EBEHATHEA NDB A5 s (T AR (i AR ) MBS crash 25, i MySQL Cluster
TRAE T B Bt 1075 DIEANAE R — & BHL B, PrCAEMERER NS crash T2 JA, MySQL
Cluster 3SRAENSIEHARUEMSS , mLiR LK itARE, BIAEHEAS NDB 1 45 4R crash T,
K e AL T LLE R NDB 2 1Y R 4RIl

I E R crash BN SRt 245K ? 1 2enT LUS E Fe B an3kA] crash 1
PIANT S AL T[] —/~ NDB Group HRIi%, 8 MySQL Cluster ¥ IMNET, KABM LA
EAR LR T o AHZEHE crash FIPANT RUATER—A NDB Group 1, MySQL Cluster
A Z BT, LSRR AR SR IR SS . Wi BRI O«
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App Clients

=

Lt T (50 |

/" NDB 1 NDEB 2 NDE 4

irt 3

bac kup

irﬂ

primary

‘rt 2

bac kup

\ NDEBE Group 0 p 1 ’/J

MNCETH T 5028 (1 LB ATT AT LA, MySQL Cluster fiffiSEn LUK IR R w5k, B
S [l I ZU A TBOR [ B (R 4> NDB. 1Y s #8 E BIUOK SRR (R S RN T, B IX R
g B, MHAEEAREET .

MR, BT MySQL Cluster ZHIFISERRA T 20K AT AU 45 Load HIAAFH 4 HE
IERIEAT, PrAa i T2 S A A2 NI R, AT A NARH 2> o BUAE R HT AR AR L2850
FAACA T EITA R GIESE Load BAAFHRIA], (HZE d 52 br i el 018 FF A 2R
%2, 1 HAJER RIS AR KK, FrMRZ AT MySQL Cluster H R 2451 H
SR, KA T B

17.3 #If DRBD RIEHIEHNESLETE

17.3.1 DRBD /%

TR 2 23X I ACK UL, DRBD RS AT BEIEAN A AR, (HZ 2/ /DT Refy — L6 T fig.
Bewi, £ MySQL HIE 7 RS M High Availability and Scalability iX— & W
DRBD 24 MySQL SE3m Af PRI — AN RS B 7 2R 1 BRI — A B £ 4E
PG A TR E] MySQL FISCRS T, {ES DRBD A B AEIX 2 HITR At C 481k
IRZ N & 5B m ] SEVE R 7 58, T BAEAS DI MySQL 87 F A A4 v s 1 sh - U 45 H
7o

7 oK i,  DRBD S gt i e 194 43¢ ok SR 8 26 OB B4R [F) 2 ) — 0TI Cluster
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WAE, WHARF A ML RAIDL. 79530/ 4H M: DRBD refers to block devices designed
as a building block to form high availability (HA) clusters. This is done by
mirroring a whole block device via an assigned network. It is shown as network
raid-1- DRBD. Fifi& DRBD F)—MESEIA .

SERVICE SERVICE
R
-
FILE SYSTEM FILE SYSTEM
e iy
i}‘ g “de
BUFFER CACHE BUFFER CACHE
i i
A Fom—— =
DRBD 5 Pawoevce RAW DEVICE L oD
-3 TCR/IP TCR/IP -3 —
i
H: c £ i
DISK SCHED “’ ? i DISK SCHED
1 -
) | il
DISK DRIVER NIC DRIVER NIC DRIVER DISK DRIVER
S T

? it i it
i@ Fopah . =

DISK NIC NIC DISK

| |
MR BRATAT LA, DRBD AT X RG-SR A 2 1), Wik L2 SO R0
JIT A 10 #:4E, 85 TR W AZH 1) 10 BEHOk 525 IRZ MRAR A . >4 DRBD ik S0/ 248
WEHIEZ G, ST AR SEAER FE, BL TCP/TP BhsChs, T8 i A b T HLIT
B (NICHE 10 b R LN P28 7% o 242 A2 AL DRBD W W BAL A K1) 10
R JG, 2R ZEE S5 A\ F% DRBD Fr4ed (i e . 2k, 384 10 A e k.

5B b DRBD 7 AL BEGERE S 5 NI g =R B (BE oD I LUEHE,
ANTA] ) SRR ORUE T S8 RO 5 N =Ml S o =R () e ) LAd ek DRBD ()8
BLE S protocal. AR HIR, Shr 2N T —A 10 58T AR SERR & X
B4 24 FAEH] DRBD [, —A> 10 58ffibsil (DRBD IR[H] 10 58/ A4S A
TR NIX AN IR R AR (9] 58 ik il e B IR TEGE N2 — T IX =M S B AR 1)
e

Protocol A: IXFECE nSEMERARMBL, 1 H 2 — P il U3 ATEH XA
BEACKIECE g, 5 AEE R B i@k TCP/ TP PhSURIRIE AAH ALK TCP
send buffer 91, HIiR[F]5E %,

Protocol B: IXFHZAHXSF Protocol A SKiji, WIAEPEEIE &L, [KAE NN
LRESER ML AE DA R T, Rl 23 OO 2 DRBD 42252 31 2 J5 IR [9] 58 o

Protocol C:Protocol C BHMEAEEIESE A MIFID ZHIR A, HA Y 2K DRBD Hf
AR BN G, A 2IRA5E .

X HE BT =R IR, C BT DUORAEAN T8 DA AR 5, A5 HE 08 ORAE P im0 ) —

HE. MR B B, AT AR R BRI L 5, KRR ISR AT S AT A
REERIA R, HAH S S RE s L€ A — 2 0. A3 A R,
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FBEAFAE IR R T o R BEEAH M 2% 48 SRR TCIR IEH A (G BN D, i
ZIRRKENIERE B EE, &R A —EO 5.

H AN AR BT 25K I R 5 N EREAR [958 e IR I LA — - BTl th R koE T
10 GAMIMERE . i = MBCHE, BT DRGSR FNIE, 10 BAPERES AT SRR K
Betbo FUA, SR AR & B B IXAN SRR, w5 ELAF VP AL &5 T s, )
REFF 21— eI AL S B SO PERE /T oK, SCREME ALK W] FEVE 1 2K

DRBD (1) 25508 L AR DG I IC E Ul B, 76 MySQL 1B J7 SCRS T LR B A N R 3 i
% (http://www. jianzhaoyang. com) HERATAHOCHIHIA, 1 HAE DRBD [1)E 77 Wt L it
Al AR B oy A ui B, ITDLX A A T . PR EAN—F DRBD [ —Luhrik
RIRFIE AR R, MR K %

17.3.2 DRBD ‘55 Rl

DRBD 2 BT ABERS A5 32 (SR, 298 MySQL B 5 5 A SCR T4 4 B 7 HEA7 (R
AT R —, BRI AR E nTSERe e DL AR e R 2. NTHIA44—F DRBD Fr HL#4 11
— SO LA E R

I, AEHEEMECEIED, T LOE N BTN ISP s ol Joie & T SR S5 1%
REMRSPAT, B EEER 2P, T A S:, R MG %, TR EA
B BRI, A BT AR A, AT DAIE I PR %) O SO T DA
AR, T AL A R OR ) R G A IR, B SR AT 3 75 B AT a1 T
FEAAT, ITEIR A 20 E S H P AR RS W TRL & . S24F DRBD 7EERIATE L
TS ISR g DA T K EUI TR T, AT ERA VG — IS4
WHEARRIZAT;

2. T A A BRSSO %, DRBD AJ LU RN, AT B RS .
11 HAT DU I AR S S 2080 B AL DRBD 71 [ 5 I 1) sl AT 200 RSB LU, Aol e 2
PTG A BB A TRR ] [FIRHA AT LLUESE & DRBD HATHRRA—
B A 2 FRBATT T L dnAel 5] 25

3. B ATE BT R IR R0 crash, AT — M IER TE. BN
G T AR AT, AR HAC SR BIA DG &S 2 crash 1 RUER
WA 2 S5, v UL A BRI B AR B (R A . D T AN £ 19 15 [R5,
AT AV E IS R TP R R, AR DR 19 286 R EL A 12 28 A 25 HH B B i A

4 BRI RG RN SR DRBD B T BRAS SCHp & R R SO R 2 b, b nT LA
YFF GFS, OCFS2 &AM RS, miH, XS REE Mg, En]
PASEIR % 2 R NS LT 10 $4E.

5. A LVM HIsCRE. DRBD BERTRAME T 1 LVM SR 4R &, rT LK 5 X
AMRBEITE S O LM IR B 2% XA OKIR I S (138 4 N D017 i 16 46 TR0 2L

6. A 10 #HAE, BERSAEXTIILRUE 1O P . Xt 20 T4 ek it A ) — A
R G AR — T R — SO SR A 2 R S R A e

7. WUSCREZ RMERL, M DRBD 8.2.7 JF4fi, DRBD FF4AsCHF Ipv4, IPv6 BAK
SuperSockets SHEAT E I AL -
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8. ¥ Three-Way 4. M DRBD 8.3.0 JT#4, DRBD W LAz 3¢ =N iz [al it 541
T, AT IR .

8%, DRBD EHHA K ik N R RE I R, A7 — 2 BRI, Rk DRBD H
T AEAE IR L A T B A«

I X RCSC R 4 AR AU RS 15 DL R, DRBD HAESCHFE Primary
B AE8 Primary BEUF, HUA AN SIS & ol DA MRS TO %1 .
HA MR GFS 8 OCFS2 IXAF 1) 70 A SN SCAF RS I %, A feSCHF Dual
Primary f5z0,

2. Sblit Brain Mfifek. DRAZELCRFRRI A, &M & EHLZ A1) DRBD 4% iy
ZJERTTHLL Primary M 0KIEAT 2 5 AR AE KA 2. 4% DRBD MHFLE
SRR UG E A Bhf# Y Split Brain, {HEMIRZ BTN ORE, A LA
IR A NI, EASEOL T, Arae H LAY S8 KRR rT fg .

3y BB ASACE R BRE], BRI H AT EHT DRBD RRAK UL, iR KSR AN A
Z Al S

PA_EJUAS BRI AE H i oK T B 3t A m i) ) LA Rl *44%, DRBD &4
FEAR Z FeAb 5 I IR, R AEPOE M A, IR o e s A 1%, DA fR A xid
Ji% 2R IR .

17.4 RS AE

BT _EmLR T T R A, SHE A AT R AT MR KL, I RaiDB, JEEEAF
fiif# (SAN B# NAS) 4548,

%7+ RaiDB, W HIRZiHF A K E LA A, H4F A Redundant Arrays of
Inexpensive Databases. a2l Raid HR/& & HEE FE % dE . Ll RaiDB tAEAE
¥l Sharding HIMES  MIREAL Raid —#,RaiDB tB7F#EZLFh Raid, I RaiDB-0, RaiDB-
1, RaiDB-2, RaiDB-0-1 Fll RaiDB-1-0 % . il MySQL %idiE /M v /7 E3E4ET Continuent
B a7 S, AT RaiDB MRS . KA LU — R JLaK B i i 1 /%
RaiDB f#j#%Ff Raid Fiz{,

RaiDB-0:

SQL requests |

table 1 table 2 & 3 table ... table n-1 table n
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RaiDB-1:

SQL requests

Fuii DB Full DB Full DB Fuli DB Fulf DB

RaiDB-2:
SQL requests
Full DB table x tabley tablex&y  tablez
RaiDB-0-1:
fabla w tabia w fablex &y fablax&y tablex &y fable z tabiaz
RaiDB-1-0:
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S0L requests

tablew tablex &y  tablez table w tabley tablax &z

fabka w table x table y table z

MBI AR, KE ML RS RaiDB &R Raid Al N % wife 4345 L& T
YEIr T e =5 R AT ARXFEAE AT AGRIE s el A, AN A I Raid SRORAIEEHE el
PE—Ffe 4%, BRSBTS E KK CAH & T Raid B,

TR T IE AR IR TT 58, TS — AN R U B B AR AR T 28 1 . 1847 MySQL
Server LNl EHIFAFEESE, R ILZINL (FC 8 NFS) SRAFm Rl i 4
IR AR Mount BUARHE, A LA R AL .

Tt A A B AR Y T7 S 0T DA A v SRR R ? 1o, B AN R A MySQL
Server AMLFHL LM, ARl AM MySQL Server —EHLHPIATA MG, #ASIE 1
FoR, sednl DLt oAb =R A s s BT isch . ok, S dlidisst SAN ik
ST NAS SRAFNILEAEM, At A g2 T g T %, o LM e 58 A 2 RATfT 4L
LR RIAE MySQL Server ‘SAL=sfpfiti (Al MIEHEEE, AR 2 AN mvT AR TTE
KORUEER R = et TSR R T AR G 3 T IR ARER#E T MySQL 14
AR g T TR, B ERRIR R, P DO A TEIRAN T
QA AR X T TR EE RO R, v] LU I AR PR RN T i SAN f2ff LA J& NAS fEfifi
R ENR.

17.5 BEME T AAENR LR

M 25 i) BT R AR B AT RE L L, ANVE IR Fh 5 58, #AAE
HOMRF R PLE, (HRA N sl O £ e PR FESEX AR IR (1, SRS A
ATTREZTERIT, FATHRET A B L HER AR e R R, A Ay OB 5
S IR IR A TR o X TR AR Ui 32 207 A AR AT, AR
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1. MySQL Replication

PeFhe: BB, SO, Rt AR, 2 MySQL RAESUSCRIIfE. H A&
Z IR, AT LA 5 =5 P el B AT 9 Bl S JAS RIVRT B 3 5 il B Ul

P IR Master THUVBEPFHEE HIGIEWKE, AT REME B> ARAEIEE] Slave Hmff)
B 2%

2+ MySQL Cluster

P THIEARR . PEREART S o B B A AEA R BN LT AAAE 4 # L, H
TUREARYE S RS

T YEPBONEI, PR BT, AFAERRS) bug,  HRTIEA S8 T LB 1
2 RS

3+ DRBD RAHELM 445545 7 %

PeFhe: BAFThRER N, B RE R IO Y P EHUGHR, H AR e REA ] SEdE
FORMCEA RO o 10 BAR ORI, I35 a2 20 2 2ol — Evk s 21 285K

Fi e Ap o AT S RGBT SR B B [ a] DL, PR BEAT ) Sk oy 5 A1 L I
TCVETE T PERENT AT SEME SR A LL BT 2 I3RS . 4EY A T MySQL Replications

17.6 Ihg

AEEH AT MySQL [ B R 25 i Al e w] F A g7 G LL ke MySQL Ry U5 447 f¥) DRBD
DT S T BRI 2, TR AE T A kO S AR B o A B L RERS 45 %
PrikB Aok —Le il AR, MySQL ¥y ] R Oy S i A R B gl AR T &, i
FEAEAE KR K A7 ST B A 1328 I AT WF LR R o TR )R ORI, JT I Tk
M BT
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% 18 & Al Hwitz MySQL Hifz

o

[IEE

AR AT YRR MySQL Bl AR, B SRR AL KT
WIERGE, FFERRE ik iU my ] O T pr st &5 h s —% . — ARG, Ly
BENAT Y™, HOCTE 58 400 G B W ) e, 1% R ST AR I R GE 12 TR R 730
AR ST BE 2 AOSR AT HURN AR ST AT RE 2 HH LA S IR DL o RIVAE BT B I R B 28 A= 11
S, WEAE SR E MBS RSN RAE RGO IR, WA vt AR T REmt
HT .

18. 1 MSiI=RGEIT

RGMPAEIR 2 NIR 52— DB 2 DER G RN, HLSIFAZIXFE . HAG
KBRS P A B I, st OO SNBSS L6 MySQL ERE RS
i, ARFTREM IR Z NORT LK, B IR g 58 .

F—AE B R RS MRS, MAAHULE B AR R >
HHLE UM AR K 2 o el AR LA SR JRIAS (Shell 8035 Perl 55 ), KK MBAF

i R RS SRR TV, AR E 7. s, RliFEE R, R
AR AT LUE RN S % B ML B E RS Check RIAT. Al i RA L & AL
PR AR SEAERE & T LTS LA o) 2 1 BVAS ) 7 ORBEAT I 4%, J5 0 00 3 B A 4 s A
BARH T .

2 MySQL ENUEE]— @M 5, BATHEA _EARME A T35S AL TR E s
& ARG, ARZBIPIRESIE R TERIRE . HEHA G A D E MySQL LML RHx
I B B S AR WA 1) 5 SR AR AR A o B3, KT 2 0m Rl (i e Rl A
WRAR KA o IX Il 75 EEIRATHEAT S8 — R 25 BRI Wy A7fili. BRSOk B3k
AT g T LU PR I (R I AR SR R A 3 &L, DA B A R SE s A ARG A
JEka .

PTEL, MySQL 73 Al sUAR AR ) A7 2R SR AR R AR N AZ A JET BT s «
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| ZEEE
N

Al W Sl N
..l B ..l B

R ERER T LU AN R L B3 K7 S0 MySQL ENL TR SR B
AR WA AR S A O, AT AR MySQL AL 1 s Ll ik 7 50K
[ R AR S 1) M2 5 A P e

R, BN IR R A AT LR RS W 5 s R SR A B, (O 2 s ik B —
SERE LU, e i) s R ATy AT REmt 2 18 21— AL RSN B I [, JEIL2
it SR AR AU FUHR 22 IR T SRS o T I R EER A B MySQL 19 s BEAT s s
WU AT BE 75 ZETF A HENS SCHRF A A5 1 IR RE 1, SRR (K5 S5 RS IR (14 B5A 5 B A B b
CARDINAF 20704, AR ML,

ANV IR TSI 2B I )7 SORBEAT R R , A TR AR I T 8 R AR
HASAR SRRy sIA, A3l WU SR A

2+ fEE2Hr

R AR IR PP AR ) MySQL BRI AT & A RS E B2 J5, 2rised
BN O B m HEAT 0 AT, PUN I ARG IR R, WAL, i Ul i AR ML
B AR A, IR B BRI T RE AL . WRIER, AN EE AR T At
BB AT LUK Bl A3 B IR At o X B MBIk IE, BB g (7 20K it
FERCH N . HER, MM ARIE R R A, PERENT ey UM

3. fr B AH
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AR IR PR AR IS B2 — R S, DOV AR &5 iPIRE, 2%
I, R B RXLEAE R o HAMAAT AR ZE ) S DR T AR R R oK [3X 48
R ITIZE, O RS A R E RER R BT R AR R ) -

4, {5 B AabH

I Jr IRAE R AR BB AR PERER R, Tl A U BEA T e Mz s 5, 20
FRPES @A B LY N B . ehh, WX S FES A, R ks R S
PEPESRZ IR R AR, LU BNV R . KRR E I, X T R G R e Rt
FEARHE AR XM

18. 2 f#HRRA N

fa HEIR A B BOR ik 2 FER R B, (H AR B . PO Tk, 752
TR ROIRASIEA gt R A “IE% 7 s “AIER” KPR . R s W EHUIRZS A A
Bl PERSAF BRI AN

18.2.1 EHERRERZE (7 )

FEBU PEISATIAEG, 5 ZEOUE I BHLRES TR WSS . ARG R  BEA 5
WAFAEH], SRR AR

® LA MLSEEIEA L] USRSy Rl K 1, B BT 2HE I M 4% ping
WA DIRAE T IER o WASEATEL, BE TR MBINAEHT T ping, W] DA
PEENAT I ) telnet 25miE ssh oRoile 1T 46 H LI Fry o
o sh s BRI AR AL CRiE S ANEAD, B LA ES I A5 A ferill 32 20k
SEAKEE T BRI .

® ALHAIIFHT R RETHAEIFRE R, — B R DA I 2 B H SR Bk s
WENMRGHEPIEAR FHSIART 05 BRBEAY IR - E5 A5 B, Wi fF
BR, 10 BHRAEAE . AT A HISOA IS, W sec, logwatch 45 HIG A%
LA, A E AR VS AR, A H &SR SR AL A PRI RS R,
AL E DT .

® AL TR A A RS R, AT R SR shell BAPASHTAT A
BrE, AR AN XK S A E, Rl Hzsm. R e B
FEZ)G, IRAEZERE H R g S g K.

® NI REWBLN AT I BRERFEARR T ., Hf 2N EAR RS

fir & “free”, Hinl LRI ST R NAF BB, IR E, DURSCIERSEN) buffer
Al cache WA & 1M H, B TBLNAAAEHITG DL, JERTEIAGE] swap fEH] & .
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I shell BIASKS X L6k A5 b ATl L Ab 2, BRI SRAG LB IME S . 9%,
RARA BIRBOE 2 O, WS RS WA 2 R, W REIE 5 244 B Al
i (Wl top) AREfFE]. R, AEI 0S FEf R A AT T ] BE A X
ol

O HFEHcE: RGUURSH, SEEA NS, #OT LB “ps” dr 4t
fA PRI AL BEORARAT o ISR mysal HI7 T ARORERE 2

ps —ef | awk ’{print $1}" | grep “mysql” | grep -v “grep” | we -1

U EAT ) PR A2 B BERERE A 6L, [RIRE AT DU 3R 2R Bl 45 21

18.2.2 HiaFE M RREREE

BT EHURPIRASME B 280, MySQL Server H S WA RZ FPREE B . T
TEAI 4N MySQL Server ity 2 M F ) A A LA S 4% T3k

® R4 11 (3306) : MySQL iy 1 & — /N A AT b g 00, RO IR HE RV T MySQL
Server J&1TAEMS IE W R AN IE REEUEIRSS « A7 LEIRHE N FHUZ THRAL A MySQL ]
BEARIE S, ATANESN FAIJCVE ) TCP/TP 4% I MySQL. A= Al Bl 4 (1 st Rl ]
R 2 Hh, W28l KR ), 45388, MySQL Server BTt ALK M 4%
BB R, PAK MySQL A< £ [ AR v] gk e Fid IS .
I 25 ity 1R 285 1100 M s R = AL Do) 8 2 1 s s [ Al i o, LR 5T 3306 vy 13k
4T telnet Z=RENr. WWIEXT 3306 ¥ I telnet 23R, [FAFE 0] LSS T EHL
REESRURITHAE 8

@ socket WA XTHUEIRERUL, socket AR WEHERTBE AN G W9 2% il 25 i 11 1)

I EZE, AR Z MySQL Server WIEHEIFASME AR socket HEATIER:. H
WA ADNN R (BEE LR RN D B2 MySQL HlkEA T F-—& &
Bl L, JFlE A socket ¥EHE. Fiak, AN/DAHRE 2 W42 15 B R A B AR 2 i
A socket fiZEF: MySQL Server.
Ay socket MMEIEBAUF AT AM socket [FISEPRIZERSARM 720, BEARM AT A
WA socket SCARERAFAEAR IS, FUZHME socket SCHFASEAATE, HIFA
—ER A LR BB socket 1 E R R, AL RF T, socket X
PAFAE FFAAREE B AT LU H A o

® nmysqld I mysqld safe #F2E: mysqld 3FERE MySQL Server mA%CoMIiEFE .
mysqld #EFE crash B0 IR, MySQL Server JEAS ot Ioid: IE 4 $#L AL AR SS
T B8R, IERIRATZEIAY mysqld safe HKJE5) MySQL Server, N mysqld safe
SWIA PR mysqld BERERPIRZS, 4 mysqld @EFE crash ZJ5,
mysqld_safe &5 FHIHTRATES mysqld B (HETFELRAILIUET
mysqld safe KJHZ) MySQL Server, IXt/& MySQL AB sRZUHEFFIMEL. Wi fdk

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



{1383 mysqld safe BJHZh MySQL Server, HAFRATHAZIN mysqld safe if
FEHEAT IR
T mysqld bJE mysqld safe HEFEAY M, #EaT LLE A RAF B S

ps fi
ps —ef | grep “mysqld safe” | grep -v “grep”
i

ps —ef | grep “mysqld” | grep -v “mysqld safe”| grep -v “grep”

Error log: Error log FIWitss H i T E L BIRAEM MySQL Server iBfTidfEH &
R, WEER R, RY bug .
ﬁmrbg%%@ﬂ?%y@#%kmwfbﬁé%%LtﬁiﬁiﬁWﬁmM%
KSR o [FIREAE FH SCA I A 0, Gl I E 5 AP R A S (P DC R UK A 3R H &
SCAFH R

SAHPRAS: WERIRATH MySQL H FEIEAE T T MySQL Replication, mfhsZiis
st Slave SHPRAHIMIE . X Slave M HPRAM QN 10 LM SQL
R A HBAPIRASHIRTE . 48R, WRAERER IS Replication HEHEE

WA AR B ISAT RIRERESE, [RIFERT LAE Slave 9 mi_EATHIRY fir & AR 13 21,

e

sky@localhost : (none) 04:30:38> show slave status\G

setokstoksokskooksokskokokskokoksokskokokskorsk ||
Slave 10 State:
Master Host:
Master User:

FEEEZIRHNES E,

Master Port:
Connect_Retry:
Master Log File:

Read Master Log Pos:
Relay Log File:
Relay Log Pos:

Relay Master Log File:
Slave I0 Running:
Slave SQL Running:
Replicate Do DB:
Replicate Ignore DB:
Replicate Do Table:
Replicate Ignore Table:
Replicate Wild Do Table:
Replicate Wild Ignore Table:
Last Errno:

Last Error:

Skip_ Counter:

Exec Master Log Pos:

JavasFz] &
ixABEFHS =S Javalifix, JavaBi=

row ksiskskeskesksksksksksksksksksksrskskskskskskskskoksk
Connecting to master
10.0.77. 10

repl

3306

60

mysql—bin. 000001

196
mysql-relay—-bin. 000001
4

mysql—bin. 000001

No

Yes

example, abc

mysql, test

72030155
= [8] ;
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Relay Log Space: 106
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: NULL
Master SSL Verify Server Cert: No
Last _I0 Errno: 0
Last I0 Error:
Last SQL Errno: 0
Last SQL Error:

Wit En 4, AT POREGRECE T Replication HIAFME R, AR HIK
WPOIRGL, IR HIPERE, #onT DURAE S R it i 2 A 25, fil
PN A Slave T0 Running A1 Slave SQL Running X Ii, 7> HI4LE T 10
LR SQL RIS IRAS, i B e R W] SQL 2RI AT IR, HiE 10
LRI IBAT . AT TEAARRE, TESH AT

18. 3 tEgERElEIE

PEREIR A I I A BRSO AT € D, AT SO SR - R AR 40 e fit
JIR 55 RIS S, SN PR BE 22 0 % T R o PEREIRAS IS, WIRTRETHA RGEANT]
HI WL T BRI . RGN B, WTRESFEURSN crash. PEREIRAS
(1 4 R vl LA D LA e = 1

18.3.1 TR

T RERA EZERIE = ANJ7 . CPUL 10 DLAMZS, A LLEIE LR AR s E ok i
® A4 load fi: RE load Priv MR SOUL CPU IBfra5 R %R, thijid
MTH SN T CPU BT REE . HURIL Load {HFFAN HHESE T-A5 A5 EA S b (1) MERE 4L
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load A Wi AER A8, Wiz T uptime B AIZRA Y HTIN TR Z /T 1 0. 5
FOAN 15 F0f) load ~FH41H.

sky@sky:~$ uptime
17:27:44 up 4:12, 3 users, load average: 0.87, 0.66, 0.61

L A ) “load average: 0.87, 0.66, 0.617 FI=AHT, 4548
HT 1R, 5FA15 B load “FIMH.,

— KL, load HAEAEEIE RGP cpu B H (0 cpu BAZHD ZHi, RGA
AR KA

@ CPU fliHI%.: CPU fHRAARL load fH—FF, MNI—NMERMNH CPU [FEMA

ZATRESE, UK AT RLSON PR A R, WA TSN 1 CPU LR, REE Y
R CPU EL#, HI PRI CPU Eb#, &b T 10 254%M% CPU H%4k,
CPU i F % n] LAIE Ik 22 Fh 5 0ok sk M, 5ok i FH I i e i ey 4 top R vmstat
KRB o 48R, AR 0S R LM top FI vmstat f%H AT RER S FANE], HL
RS BT RESA—FE, W Linux T top 7% 10 ZFFM CPU AT, H
J& Solaris NHJ top BEAGLE, B W ACHIRIE H O 0S FRESHEATAH A1)
AbF

® UL T0 . WAL 10 REHARNH T RGOSR, 6T EdEEA L 10
BN BRI RGORYL, 10 K T 0RE L R i 21 R G (1 B R Nk o
FiAE 10 BERIFE AT LUE vmstat SKIRHG 448, FADEATLLE iostat k3K
LM ARG 10 fFE. WS MURBAN iops, MRS,

® swap it & swap MR EEERIL T RGAEWEL N AEANEE 1S DL A8 AU A A
IO 28R, A7 LEHs BT RGO L P HE A7 B, L nlae AT swap
IO, 1K T RGN AL N AR B A SRk g o WA B R 40 5 A At
swap, I EALMINESUEKH swap. 48K, FIHRAIEEIRAN 1L EA L8
WAE, IR AT RES HIL N AAAS R, P IHE AT BRI RS crashs,
swap &P BAE T LOELL free 4 3k1H, (H free A AR UITR
4 swap WLSARATH & R A BRI swap A HI AR AL, 38 AF KB vmstat
K35, vmstat FrHE BPAS THRRY swap MUBEHE, 3K, AFEE 0S #Hil
A REfEE—E M 22 5.

® MyiiE: TENEIRE RS, MR RN E— NS 2 I . B HoR FE &R
S8 (PR A H T e 25 2% 1) S 2 AR 211 . AR 2 B R 230 2 ) 4%
iops, HRFFELL T BT 3R, —RAREAR GBI BE 72, ) 2% Ui ok
RS ] B P8 2 ELIR N
W 20 i R R AR DA R G AT ) i 2 mT LB 50 i, T 75 28 AT 9 5 A B 3
I SO EE T RAERRIUEA o 2MAR, B A S B LI s, tn] DUIRIS AR
TEAR ) M 28 im s S o BT S AT Ll A ifconfig fip AR vh B H AL AHE
I I s S e 20 = 7 ifstat. iftop Ml nload 25 M) 75 5 b 2220
I Tinux NSRS TR, —FH SR, B AT DARYE — 3K
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PEE T AR RERS il B ATIEFE

18.3.2 HFEMFING

MySQL it FE Ve RS P mi R 2 2, P IR 2 S A0S TRATTAS e 2RI 06 20 i 25 11
B, H 90% LA AT LAAEIESRE | MySQL Server JGFMAT “SHOW /%!50000 GLOBAL s/
STATUS” LLJK “SHOW /%!50000 GLOBAL */ VARIABLES” [I#tl E 3RS, Bk s -
WA A FTRAPIR S L br FE BvHE, B DA R 5 (R /BN I Ta) B N (AR (b il 75
BEREINALBE, W] LALE B s rh R BIPIAN i 2 R AL PEQE B0 TG LI e 2 8 i OCTE Y)
PERBIRES:

® (OPS C(BFb Query ). XHLIY QPS SEBr bBiddis MySQL Server #EAHATIY Query
SR, 7R MySQL 5. 1.30 R LA FRCAT LUl Questions AR ARSI A &
SRITALZR 7R, A MySQL 5. 1. 31 FF4f, WA LLEIL Queries KK 7R . Queries &
76 MySQL 5. 1.31 A B rpIRESL . FEAEIR M2 Questions ARAEAL H
HEAWRALAELFE P T HATH Query CHER, FETACAEIL R ZRA MySQL
WAAEAEIXAX D, 1 Queries RALHM S5, —FHIKET:

QPS = Questions(or Queries) / Seconds

IR TR AR B A -
SHOW /*150000 GLOBAL */ STATUS LIKE ’Questions’
SHOW /4150000 GLOBAL */ STATUS LIKE ’Queries’

XU Seconds iR Rl IR P ASIR AR AR K I T RE , i i FH 2P s
AR FRIFE IR

® TPS (FMHEHE): f& MySQL Server HIFEA HEEHSIHEEY, TATH et
O] ANEAT VAL KA S RIS . Frbh, BATFHELE N LR 7 Uk 3%
Ji N PR BT SR 1 TPS {1 :

TPS = (Com commit + Com rollback) / Seconds

WRBEATELAEH T oA, BAETFER Com xa commit Fl
Com_xa_rollback PIAMIRZSAZ &N L.

® Key Buffer sy Key Buffer fivHHZFACEK T MyISAM ZBHEIEHIZ 51 Cache
AR AR RN HESE N MyISAM BRI S . Key Buffer fir
TR SEPR B AR T RS A Z PR, MySQL HhIF A EARAS HaX AN 3
R, AFE ] DAIE e B 07 ok ok

key buffer read hits = (1 — Key reads / Key read requests) * 100%
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key buffer write hits= (1 - Key writes / Key write requests) * 100%

SR A RS AR o AE -
sky@localhost : (none) 07:44:10> SHOW /*!50000 GLOBAL */ STATUS
-> LIKE ’*Key% ;

| Variable name | Value |

| Key read requests | 10 |
| Key reads | 4
| Key write requests |0 |
| Key writes 10

XA, BATRE S HU0T LIS R SE4HT Key Buffer AL

® Innodb Buffer fyH&E. XH Innodb Buffer Frf8HI2 innodb buffer pool, 1
R HIKRZEAE Innodb RIYR EAR MRS N AFE . KL Key buffer, A
[FFEAT LRSS MySQL Server S Ay AH N IR A v 5 Hh Hoiy v 4.
innodb buffer read hits=(1-

Innodb_buffer pool reads/Innodb buffer pool read requests) * 100%

SR A RS AR A
sky@localhost : (none) 08:25:14> SHOW /*!50000 GLOBAL%/ STATUS
—-> LIKE ’Innodb buffer pool read% ;

Variable name | Value |

Innodb buffer pool read requests | 5367 |
Innodb_buffer pool reads | 507 |

® Query Cache . WRENMEH T Query Cache, HEAXS Query Cache iy
KT A B ERY, O] B E R RA TS S AE LA Query Cache.
Query Cache v RATFHE IR

Query cache hits= (Qcache hits / (Qcache hits + Qcache inserts)) * 100%

IR RS e AH
sky@localhost : (none) 08:32:01> SHOW /*!50000 GLOBAL%/ STATUS
—> LIKE ’Qcache% ;
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| Variable name | Value |

| Qcache hits |0 |
| Qcache inserts |0 |

@ Table Cache JRZAH: Table Cache [HIMHPIRZAE A UATEBYIRATHIM RS
table open cache % E EEAH. WHURAALE Open tables 5
Opened tables Z[AJMRJEEARIAC, WHKE Table Cache WEIL /D, MANINAZE
AT 80% AATHE A IE . A, XAMEIEAEHAER Table Cache .
R FPRS L B A :
sky@localhost : (none) 08:52:00> SHOW /#*!50000 GLOBAL*/ STATUS
-> LIKE ’Open%’ ;

| Variable name | Value |

| Open tables | 51 |
| Opened tables | 61 |

® Thread Cache 1% Thread Cache iy ZRAEHS B N H AT RGESHL
thread cache size WENZHEH. — &P thread cache size ZEHEW
LR RN EUHTIE I I T EHFEMI %Y. Thread Cache fivH R iT5 700 R

Thread cache hits = (1 - Threads created / Connections) * 100%

SR A RS AR A
sky@localhost : (none) 08:57:16> SHOW /*!50000 GLOBAL%/ STATUS
—> LIKE ’ Thread% ;

| Variable name | Value |

| Threads created | 3 |

4 rows in set (0.01 sec)

sky@localhost : (none) 09:01:33> SHOW /*!50000 GLOBAL%/ STATUS
-> LIKE ’Connections’ ;
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| Variable name | Value |

| Connections | 11 |

IEH KL, Thread Cache firHH R EAE 90% LA LA ST LA B
@ BUERA: BURSCFERBATHIF, FATAT LU RGOIR SR BT BUE &
H B0 1 A SRR S B 8, DA SCBIE S5 N T R

sky@localhost : (none) 09:01:44> SHOW /*!50000 GLOBAL%/ STATUS
-> LIKE " %lock% ;

| Variable name | Value |

Innodb_row lock current waits
Innodb_row lock time

| 0 |
| 0 |
| Innodb row lock time avg |0 \
| Innodb row lock time max |0 \
| 0 |

Innodb _row lock waits
| Table locks immediate | 44 |
| Table locks waited ) |

Wit bR ARG AR, BATTLMG H RS IR S, it i AT R SR A IR I
[ B o] DA B S PE FATBUE B, AT BURIREL, ATBUR R ], RRIRAT S Ar
IR, AT B s KA I 1] LA Y B S AR A T B I e PR I xS 5 1 M 4%
FATAT LIS WA T i 3 R SR BUE L™ H . 412 Table locks waited 5
Table locks immediate FJEGAEARA, i3 WH FRAT O 2 BTk il ) BHL 28 LL e ™ i, )
REFT 2L HAE Query i5A), BUH SRS, JRalE T2 5184 . R,
HAAR 8 75 A b AR 52 r 7 SR FIT . T Innodb_row_lock waits HUK, M
W] Innodb MATEIILELEL ™, HEZmT 1 ILARZ AL IEH Ab B . [RIAE T B A 4k R
R . 3/ Innodb AT8™ HE I IR AT BEE Query ERITIAMMHM RS IAE S
H (Innodb ATHUEILTRIRBUEN), ERAIBRBUT K. ] §E2 RG A G b HH
Re TR, WFFENILAL T T Cli &) KB SR

® SERE: I ER E R T Slave i AL T A —BCIRAS 1 I T
WERFRAEE T Slave KAIZHEEIRSS, WEATSAEIXASLER & FATH] Lot
16 Slave 75 _E AT “SHOW SLAVE STATUS” 654, Bl Seconds Behind Master Il
MMEK T A% Slave “4HIMIAER E CAL: FP)o 8K, AR AERR AR T 5 2
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AT IR RAIET R Slave PriFREIN KA SRR A5G, Prid
SHIER Z A TR S B, A8 BT AR 25 8 S (18 I AR T

@ Tmp table JR#: Tmp Table FPIRWEEZEH T MySQL A I I 22 /) &2 15
T2, AN R KA A AE 3 b BIRES SCE b I R A RS
JENEI NS CiEUR/ I e

sky@localhost : (none) 09:27:28> SHOW /*!50000 GLOBAL*/ STATUS
—> LIKE ’Created tmp% ;

| Variable name | Value |

| Created tmp disk tables | 1 |

| Created tmp tables | 46 |

BT PR ASE BT BL T MBI RGAEH T 46 IRImI R, A 1 kiR R,
TCVEAE WAFHSE G T ASAE I BIMEEL SCF - iR Created _tmp_tables JEHA,
Mg RGP HP AL 2, BUE R RERTT AR . g
Created tmp disk tables 5 Created tmp tables [EbEtrE, Wit 10%, N
PMITEHE L tnp_table_size XNRJSHITE L K. 15K, WHER
GNFAI, WA K2R RINET

® Binlog Cache f#AIR#: Binlog Cache A TAFHUA A NHiELN Binlog 5 & .
PR Gl

sky@localhost : (none) 09:40:38> SHOW /*!50000 GLOBAL%/ STATUS
-> LIKE ’Binlog cache% ;

| Variable name | Value |

| Binlog cache disk use | 0 |
| Binlog cache use ) |

WY Binlog cache disk use {HANN 0, WHEH] Binlog Cache K/ REANES,
AN binlog cache size RESHA/N.

® Innodb log waits &: Innodb log waits RS EHEEMMNH Innodb Log
Buffer #%[AJAN it il S A5 IR B -

sky@localhost : (none) 09:43:53> SHOW /*!50000 GLOBAL%/ STATUS
—> LIKE ’Innodb log waits’ ;
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| Variable name | Value |

| Innodb log waits | 0

2R A R AR NG ELAE I RGN 5 ANVERE, P LIS BIRERD 1 it 1%
W R4 S41 innodb_log buffer size HMH, HEiwiXE—NRGILHIZAE, &
BB FEAS S B A AN AL I ]

xR U A NN LU 20— MySQL PEREI R &, S AL I AL
DRSS A2, il MySQL B it it AR SuiR A AL s i i A M % 9 2

18. 4 I M F 3

A e gl T ARG BE B, Wb 7 AT EOGE AR E HeRAS AP fE
WA AL R F A ) UM R 26 =7 I i, 0 K5l — ri I i R Se i A
Heo AR, HEREBIUASRE LOTIR (B2 7o e R, s AR AT
KBRS RGRATSE, M S — 2T Bt T HR S

TEN B BAT 20T, A — AR IRAF AL RRDTool. RRDTool 4FKN Round
Robin Database Tool, W& RIGIAEARE TR, o2 Ml rh 78 G105 EE AL
PAEfE A o PriBPRRIE A B 22, 302 B i A2 4ids 07 R T — AN IR m v, WA
DI BRI SS R E . NS5 — B2 G, BriiEaRSE 8. 4%, i THRIEER
B P P AT T A K 22 H R A7 IBOR T4t J7 T i, i HLnT DO i — S8 in A8 2 28 1)
et RS LR AN G a5 . S T B S i, Ath L 2R 2 SERR
fH T . FrLh, RRDTool 7EfR 2 Mt T H i fS e HIRAE B R E RE IS, SR AR H X Lo £ 4 i)
HOAH R R 3A ], B RAN R [) B A R~ E T 2 o G SRA WA, 5285 JI A X%k AT T K —
AN T H, RRDTool [RIFE ] LAE A 5 FH R A O G EIA R W S ik . A, XA —
R B BT H BRI

1. Nagios

Nagois Je— M EAMISATAE Linux/Unix A6 IT B s 55 R AT IRAEAT
WA Sbr by A NBEAFRID — M G T REE &1, POV EAMUX A T
Fr M TR, FRINESZRERDT B S & P& FE A A LS R SR AT

Nagios H i I DI REAMNAL S 5 ENLRYEAI K CPU 113k, RAFHATHAE, BT
WX 2% A IR IR SS,  f1 SMTP. POP3. HTTP. NNTP. PING %%, 44Kk, Nagios VAT HAF—A
i DR LT PR A e v v P AT DL T Rk B O RS A

T RZHIME FR YL, Nagios BLAThREAREME I L. ARE Lo, 2

Weshigs, HAT ARG RS X AN R 3 SO0 A M 5, mT A3 3 B B AN R] R Bt R Ak
W, ISR I, nT LA A IBIE Web LA KA [ i SCIH S8 T ANMLE] Cln TR

Javasf=1#: 72030155

FEHRZIGHNIAESE, IEXAETHRLSFERFJavalifls, Javaii=(l; FATLIRREFRHES KB MEIRKHIE.



fEakdE IM T H ). AMLWt, Nagios 8] DA B 2 i) 08 BB, aniks:z /b
U7 ) BN 2 J5 5 A A5 A5 R o T 2 BT 7 B AT I W e g e, 8 mT DL s — A
BT 2 5 ) DownTime B [RJBX .

Nagios 739 % b 5 R 55 a8 3, % ) sk B2 KA Nagios 424 1F,
PITTREAR IS RS A, ok 55 o i DR MO B BE L e b, AR A B BDE
HUL R RAT BRI AE I E - MR 55 dmi (1) Web J&om FI A D RER AR S 9K, 7T LR HE HLAY
JEzs AT A A PR, B U DN I TR A4 R o TR I BE AR 4% n B — e
SR

4R, Nagios AT M, HSHEE H AT O DCI R RERES B (KR & AT, 1A
SCHRPB IR AN RERE R 2 IV E R A 2 I o 28R, 3K AT DAZS & FAl IR B A F R IR 58
X—TTAE.

WFE A TELNN Nagios FIFEEAE FTF M, 18 S0 23 I ACHT A 2L By 5 I sl SRR A A
Biff{E E: http://www. nagios. org/docs

2. MRTG

MRTG W%t — K L BCE M A MR T, DIRELLARI L, RAE N T M M 2 kit
PR AR o B JST R E AT EGE, AR ROATTARAR L NI st E 4
TR L T 2 B U R A

MRTG Fy Sl st PSR MR 5, Al snmp BRI, AT Ve ERIARN OBIAS, 3k
WA 2R P, SRJEIEIE RRDTool fRAFEEK. ARJ5 HHEIL RRDTool K ORAF R EdE EA T AH
JIVAS TS i e S 7 S 3 D P B M N NS io P w2 S IR U

X MRTG K, BT ERIERATIR R B A A%, A 55 25 VR 2URAT A
(5% A A BIASK A M PR [0, () P E B 4 A MU B, RITAT 58 e — S I I M 7
Bo W TIRARYL, A RERE SIS R, BOEL MRTC KRN, K5
Wt B S P A R R T

HONTEANR MRTG A M E #7775, iE 4B Jy Mk (http://oss. oetiker. ch/mrtg) L
B AN SCAY

3. Cacti

Cacti Fl Nagios e AKX HIAET 0T & HA IEE K IMEHE R 126 UL R ILThRE,
(HAE S X — RS TR . JLTF RS 75 PHP, L EA7AE7E MySQL i 12, £di %
ERFERIH T SNMP B, SRAREAR 4G IR 7 A5 B i i /2417 RRDTool .

FER ) 2z el R DL T, ATDRE - JUAt AT S MR AR U, B — 2 L, s E b
TP LA TG R 2 AN LAF, TAME MRTG REak B BB PN i) i 2%«

B T AR SR A K - B RE 2 4k, Cacti 53 /h—NLESE RS i T et & nl LA
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