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3. AT R
Ji&J= P28 A8 A HUAih G IR = 28 A T BT AR T K4 11 api, SEBLRR R W0 2% cdi (Xl
Kk, DUIEIHABS AR, USRI — A (4. BT A YRS #RAE vio SCHF K R

4, Client & Server A H PS4tk

{FAT] C/S S5 MR R GE, B8 oA H A A5 BAS TP My SQL 4B A il 41 . MySQL
ff) Client & Server AT HPMMBLHGH >, SEHL T % i b5 MySQL A2 H ik F% v (%) B i
M RIX LA S AR AT 1) 0S R 252 g, 4n TCP/TP LA Unix Socket.

5. I s
PP BEGRFT SEBLRI T RE, 32 EAE ] (08 S IEBA BRI P AR B B o Al A%
MySQL BRI Ty Tk, PE R arkir# “Ir .



6+ ViR

VRN Tt ] AR TR A ? O T Z4e% 18, HEARWEE . XNt
7 B IR PR e i i 7 5 NRIRE— N80, 4 AR 2 N AN R RASCRIR o 7 T 42 s A B
SEOLI S BE AU AR AR b 2 P (BB B DU B SRR AT I R AR, kg%
TP E e B V7 e o P AR i P SR Y 2 5 ke ok, 2L T MySQL AR 17 AR
GEIRLR 22 A PR D) g

Ty R B, G R MR B

HERE PRI A ST T MySQL Server (UMK, BRBOERGENR, HA A ERIY
RENEFREHBI, A8 L MySQL Server (% i i sRES 2 L (SRAIE) —A
HEAR AR TE MRS o MR LR 1 2 TAR U 7157 MySQL Server 55 % /7 b () A%
B Pt e 2K, AR i Server B 45 RAF RAE . LR BEALHR I 41 5 B X 4t
HARAR . WARLMERIEIE, 2R cache 4F.

8. Query fAT FIE K AR

76 MySQL " AT TSI ORI AT Client Ui Kk 4y Server diff iy 2 #FR A query, 7 MySQL
Server HLHT, HELFEEM AN b —A Query J5, S HEG 1% query fEEg L1 11T
W5 Fh Query HEAT 73 ORI 1E e 45 25 A0 R AR BRAEER, SXAMEEHR S query AT RIS A5
Heo L TAEN SR query VAT IE SCRITETE) 2007, AR5 1% AN]SR B AT 49
9, RGBT R R A U o

9. Query Cache f&it

Query Cache FEHRAE MySQL Hf—/NER FEBIEL, ) & ZED)REE K& e e 4h
MySQL [#) Select 2K query WK iR 45 44 cache BIWAFH, 51X query I—> hash {H i
— AN 1% Query BT B3R R AT B ARk 2 J5 . MySQL 2 A% query 11
Cache K. {EEESLBIHER SN REH, Query Cache XHPEREMIHE mEAEH W 1.
HIRERT NI T FE A2 AT ORI

10, Query fiftdsith

Query EAb#s, WI4 S, WAL uiE KK query, HRHE % il K 1) query i
B, R eSS R, A RAVEIE IR AT 0T, A AN SRR e,
VR TH R W S IXAS query W45 R .

11, RAZFE PRI
A A PR B R B A7 ST 58 4% DML A DDL [¥) query, fi: update, delte, insert
create table, alter table ZEiEA)[ANHE,

12, KYedith
FHPRS A, e E, DAL T4 TAEER e 2 dE P b s Z A0 1

13, RGUIRAE B

RGUIRAS T HRE A TR R i R RGORSI R, BRSSP R RIS H S, %
DBA 5 FI 25 Ff show status 4, show variables fiy&%5%, Frfd 2 4h RAR L thIX AR
RIFI



14, FRE LA

XA T BTG RAR TS Sy I E 1) A8 BRI SR AE P B UAHTR YR , (RS H D fe AR s
R AP R AR o KK ANE, & MySQL (IRHAT —NRIE XSCIF, 2. frm
Ao RAFHARI TAE BB S iy X e s, LR —A cache, 1% cache H1HEE N 7542
BRGNS B YY" table 245 (181 2

15, Hdid st
A A TN RA YN M EEN HEMC %, 85 error log, binary
log, slow query log 2%,

16, S

SR A 3 O Master AHUHN Slave BEHR PS4, Master AH 3 %41 57 7
Replication EiH 2 H Master %) binary H &, LU S Slave ¥ 1/0 ZRFEAC .5 T4F .
Slave Bkt Master BT MG HER 2 2L, ERG D EEMINAEH ML L. —
DT Master W RAIEER binary H&K, JFH AL relay log ) 1/0 ZefE. 535
ANEFTIM relay log S OE H A SHEE, SR 5 b S n] LATE Slave i IERfEAT H-43 210
Master ¥y 564 AH [F] 1) 45 R i 2 I A2 45 Slave AT SQL Zefe.

17, fEfitig | T Ak

£ 5 | B URCE AT DL My SQL 08s P b S T RF L) — R T o H AT SR8 e 7= it
H, FEAR AT MySQL mf BASEIR L2 B0 A7 it 5 | S i R U B o XA s B [
ANBE, (I e Sk & R B b v e %Ak, A ot T4 K MySQL W] ik 4%
fiti 5 IR (O

2.2.2 ZHBRTARR G

FE T T MySQL 8- MR Z 5, FRATT A6 My SQL A /M HR [E] A2 i AH TP [ AR
BORK, BABEL RS MySQL, & umiddk, K query, REERMISHER, f)FiRH, IXFF
A ROREEAT T

MIRATIAT S B MySQL iy 22 Ji s MySQL IR A HUsh W R Ge e B SO T i R S 5
Bar 217 S48, S ECRIIA AN R, WG IR0 B0 buffer, HIEHtLA )R,
PAS S R i) 55 o RN S AN S BB R 3, FFEAT & B IR TAE . 384 REWI4h
WG, HIERE BRI T . IR BRI S I B A 3% - i R SR I BT AR, 6
15 tep/ip BFIMZE ST, 0 unix f) socket. IXFHE, MySQL Server itdEA )3 sh5e )/, W
RIS P K T

YR BT T B U (PR R SR (B 4848 TR AR DG ThRE ), XUy itk
Client & Server AT HWMALEET & LI PR “TENE" JLAJZ )G, RS FBUm o5 1 4
TR RSB E FIB, R R ML .

LR PR | S oo PR A R e R T, T VR R B ORI A 14



PRIk T, AREEALIER, (RERALEE T o R RIE R RS, ks
R M ANE LR T/ A 4 cache (1728 IWIEREAE, WERAT, AUHUH — AR s ok
B b, WORBCH T WIERRZRE, WIS, — AN Hr R R 5 5 P Im i oKk . R, &
BRI FA AR ERR A S Bt S O — NI R 2 7 5, 1052 1 G
M PR SRBEA T B RUG , RAT R i R TR AR, AR R i R
M THERIERRLRE Fo

76 MySQL H1, 42 i Ko b TR SRR —HMg query, FFEEUH] Parser a2
Query fiFAT RV RAE IR A e AT I 3K —FP & command, ANFFEEAH] Parser i n]
PLEEPATIE R . i R IRATIAIAABL E P T JF T Full Query Logging hfig, A4
Query fif b5 KA 2 H Bl B Rt ANH &, A& —A Query RAYRIE K
I —A command ZEY 15K, AR B R BE N H AL, I LA THERES IE, — AR ZDFT T Full
Query Logging HITfE.

M SR ANERZ RS “ IS (IO & Bk, IEREREHUT AL
P SRAGEE R AR & (B query), EZAMIER . ERURIN query HAIE
45 Query MR AIEL AL, Query ARATERSEXS Query BEATHEAH T SCRITEILMENT, ARSI
TSR, AL HEALEE, Lo/ R4y HAMB R AL B .

WHE—A Query RAIMIER, SR IEHIBCZE ST Query T . Query fEATHS E 5L 4T
A select KA query, WS, WIWHERZAEEE, LR query 1E
query cache &M AP WMHRAT, WHEBR cache AR M4y SRR, 4R
S I 5 5 i R ) R B AR A % P . A RN — NPT LA cache [1) query
KA, Bi# cache T 1% query A, IEA query FEpk gk 8% R query fiE#HT#E, il query
FENT AR TN ACFE, B query 43 K 2843 KA AL FRAR B,

T R AT B AR AT 45 & — 2 R4 cache [ select W), MPEHEHIRAZ LT Optimizer,
WAt Query PLibastiib, e DML B3 & DDL 151, MSAZ 45 RAZ A B, an g2
— UG T B KL B FIEFE S query NI SAT A R ES WL A0 PR, A )
query AT 4552 IR 2 BT A AL EE, T SRR query NNEEAZ 45 T AR A 2 1t
o SEFR bR AR o A FR O 4 B o6E R AR BRI SR IANTRL, 243 insert AbEE S | delete
AEPRES . update AbHEZS. create AbFEZY, DL alter AbFE&SIXUE/MEHRK 7157 ANA] ) DML
0 DDL ],

FESAEHNC R Query EHT 5 70 AARH IS A R AT R, 6 SGSl i U P s
BER AV H AR L H AR 7 BURBUR, WRAT, o AR A8 BB DA SR A Y
2, JFARBOM M. R BB E AR BEH IR EHCLAET table cache 1, IR
CZAT I B AT AT OG AR BE, WIRBATAE cache W, W FG ZE T TR SCAFSRNEE, AR
JEREFT T AR AT 43 A8 T PR

MFRAT R IR ORI FTHFIERZ G, SRR A K neta {52, FIBTRK
FEAH TSRS LARA DGR B o MR A il 5 B, RATT SR il 5 | B L DR, i
JES I (KA fi o | S DUASE B, S3EA T AH AR BE



NI, TR AR S B HOR UL, W] LR DR A i 5 |85 IR P SR L) — AR 81 “ A
B, RZAEAE GBSO BARSZIL, R AR A BB Yl i IE W (0o Al 75 250
FS IR 11, FSRWIRSM, 45 DO R 2 IR SR SR e Y LE A KA ik 5 | SRR T A L )
B,

% query BH —> command ALBESEK ORIDEH KRIGD 25, FERIBGES 208 4%
AR, WERAEB ST, WAL BESE R (ATREZ > Result set, WAIHERKIIEHE
SRIGHIARRD M JE R R S e 2 i o I RA BRI R T R AR AR, e R Y A R A
SRIELE 5 7 b, AR IE R R S BEAT R S RIS BE AR, R 4RSS A JR I AT K, A
R BIRIERE,  BE S8 R e W E R AR

UnARAE LT RE R, AR BRAG AR 122 b i) Bl A T AR, it L MySQL 3TJF 1 bin-
Log TifiE, JUIX R PR Ak BRASCERGA £ i H 1 785 Ak SRS Bk A 2 ) 74 B8 1 1) A B SR ) TE il
KBRS HER E 1 —3E i H &S

75 RIS AL B R, & B RO Is S AR IR D) i 5043 #52 v AR My SQL
%0 APT BB, LEENAF A BE, SCfF 1/0, By e 77 B b BEAR 45

TRBREAN B REZ 5, BATTAT oK BLE A AR i B 2-2 1 oG &R A -
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2. 3MySQL BT E{ERMNA

My SQL Z5H8 e AN SR T 5040 126 1R i 25 s vty S FH RS, RIS T K% P o TR
PR, Wimysql, mysqladmin, mysqldump 5555, #O2 KEKPTARMN . B LE AKX LE T
HIThEEAS O b TR T, (R EUE e X e T A P R AT REFF AR K Z, 5]
FHNE A, WATREIATE A T I SRR o T DAYE I R ] SR i — A4

1. mysql

ABAEBTAT MySQL 2 P TR D, 8 TR 2 IR mysal T, IR 1K A
fb5EIE . mysal [(ZHREA Oracle [ sqlplus —#F, JWHI S ANar 473 CORERAE R 2L
MySQL k554 . HIEAREHIE R AN T, KRFAEZATF “mysql —help”
SAF BN AR R HEAALT I B A5 SR -

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]

-2, —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



-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 P9 A i 13000, AW b T RS T — 2840 (B KK B %
SRR T, H T TSN NNKATREAR KL T B, (HREAT LI T HIREa 3]
7R R AR I L S Ok

Y EE “—e, —execute=name” S, XANSEEEF mysql, HBPAT “—e” J5
HEEA A, A BN mysql RS EEI MySQL Server L. MWSHARANE L&
FEAT MySQL K RS F I A b AR A, BRAN NS 1 (e A A FH 2t o

WRAETERINRAEH] T “-E, —vertical” 4, BAZJGHIPTA &l 45 1A LA
BR, BORMBATAE 4% query ZJTbh “\G” &5 —FF, XASEHIMT 5T REA 245
ER

“H, —html” 5 “=X, ——xml” EPADSHURAG R, R NEWANSHL )R, select
HORII P AT 2 R AL “Heml” L5 “Xml 7 A(FORSIH, AT G2F, A8 Xnl
B Heml SCAFEAR S SRRSO IR, 2 AR T

“——prompt=name” SO0} TS YL AKYE AN AEF EE S HOE, L EET6E
e B O mysql $ERFF IR R N A AEERAS DL, AT mysql BN BB ELZ G
mysql MIFRRFT ot MR N A" mysql> “, A ARG . JE% R
mysql L “——prompt=name” ZH & HAIRMAE T B E XI5 BRI INE, W LLGE G E W
RGN TENMAE, ERT 4, HHTINE, CHETEAR I schema, MySQL Server )45
AL . WA NRAE UK Sk B4, G A RTAER schema IX =TSRRI 2%,
DRI A 4 R 2 T BRI My SQL ORI 2, $RAFBRBR I ZE 1R I, 3 25 2 DR A B3R AR £ I fge
BT IRAE R H O Y17 P A PR EE 17 34 F A A e B PR B PRAT T Rt (1) i A I3 O™ 3 i JE 1)
T AR IRATAE SRR WA I T 31X LI S5, 2 /0n] AR D7 (8 42 8 E O iy T AL 3R s
DU S D U DR R

BAANBHERFE XL "\\u@\\h : \\d \\r:\\m:\\s> 7, BIRHR:

“sky@localhost : test 04:25:45>”

“——tee=name” S EXIE4E N AR A IS EOED, RS UF mysal, F A
N H P SRS SO AR AT Se R YA I, O T R Y, SRl R
AR SRR T A AT N B RAE Ko AT “—tee=name” Z4L, #HiFHWA ML
copy FERERIRAFIRAEIERE T .



“-U, ——safe—updates’, “——select limit=#” Fl “——max join size=#" = PSHHL
BT YEREACHE IS H. 1 “-U, ——safe-updates” Z8(Z 5, W& LA AGEfEH]
Z5| Y update fll delete BAERIIG K, “—select limit=t#” BMFHETIZEH “-U, ——safe—
updates” Z4, DyfE2L RHIE WL R FH “—max_join_size=#" Miff#Ly “~U, ——safe-
updates” —&FH], FR#IZ5 join FEKILFKEL.

“——show-warnings” Z4/EH REPAT5ERE—4% query ZJG#H84 HEIHAT—IK “show
warnings”, EINHESE K warning [N %

TN A G T 8B AN A A A B IR AR s D EU LA S HOE T, S2Fr F mysql
PP FAEE 22 80em, AHLASGHSE, ALY MySQL Server . mysql FIJIT
HZHOEHR W VS /E MySQL Server A ZECAF (my. enf) 1) [mysql]Z4L group 1, &
AR ERIE 2K 2 M [elient] B4 group HHsEHL, IXFEIR 2 S 808 ] LA FHAE BRI AT
mysql P ERT THIA, 1 H mysql F2)% 1 2 A3 my. enf X load XS4,

UR B I ACA R mysql HARZ ORI o mysql AYIHAR ST B AT B RN T %
A LAGE MySQL 7 2% T AR, el DUBE AT “mysql ——help” 15203 Bhf5 B2 71
i AAT SRR A — 2 R ZIA R . R IEE — LREANRE R M ¢ 1R S A, IR Afs5E
] Ul mysal Ry RS KA LI BE 2 AR 1 P 7

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

mysqadmin, 44 B8, $RALM T REASE 1 MySQL 45 BEAR DG % Fh D) BE . Wi MySQL Server
RS, BMGrHE BIE flush, B8 /MIEREARE, S MySQL Server %546 . mysqladmin
FIERER NS, BAR R # T LUl T mysql 388 5 MySQL Server 2 JaKoe/k, {Hi2
K5I mysqladmin K58 AR SRR (. XEIHAH—T HCELH AR
JUANH T g

ping 21 LR A SR MySQL Server & 5ib A 1E & 42 LIk 4%
sky@sky: " # mysqladmin —u sky —ppwd —h localhost ping

mysqld is alive

status 4 A URICY AT MySQL Server (LA FEATPIRAE:

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 SRECY F & e LRS-
sky@sky: " # mysqladmin —u sky —ppwd —h localhost processlist

| 1d | User | Host | db | Command | Time | State | Info




| 48 | sky | localhost | | Query |0 | | show processlist |

T = AN DR TRAE H O — ey F R fa A 28 A 21, BRI B Bk
FRAMR, (EAX T e SRR IR U, B8 LW T T tehh, enr st
mysqladmin € start slave Fl stop slave, kill FEATERES] MySQL Server LR FREEEE,

3+ mysqldump
Usage: mysqldump [OPTIONS] database [tables]
OR mysgldump [OPTIONS] ——databases [OPTIONS] DBl [DB2 DBS3...]
OR mysqldump [OPTIONS] ——all-databases [OPTIONS]

mysqldump XA T HIRAE 73 3508 v el LU A& 1, HIIResi 2% MySQL Server
Hh R DL SQL B A TE XN E S ZE T dump BCOCA S . AR mysqldump S2 484 MySQL 1)
— R THARF AR, HIRA NSRS SQL 4B kT th T H SIS — 5, PR
i mysqldump FTAE R SCHE, ASE0e SQL W&, AREEIEERMR WA EER) . 28R, il
25 mysqldump F2)7 00 “-T” IS J5, LI AE SQU B R € 452 SO S 31X
At szhr EAEET T MySQL g “select * into OUTFILE from ...~ fEf)Miszil. taf
PLERE “~d, —no-data” (AN A SR I TE A1) o 7675 8K SQL B AJ R IRHE, PR % HIX
I R OCRE R, IR IRCIAAT mysqldump AP AR IR L SR S “ —default-
character-set=name” W.F5 T TN, AR 1L DA R I A A5 4R A2 A i] I 9 25 o
mysqldump I 2R SQL XA AT LUM I mysql T HHAT,

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

mysqlimport F& ¥ A& — AN DURE 2 4 A 0 SCAR S (il “select * into
OUTFILE from ...” FrAmefgdi e FARFEE M MySQL Server H) T HFF, i
B —FRUER csv XA BIHESR € HUR FERHR 2 &P . mysqlimport T HSCFR Bl H 2
“load data infile” #y&M)— MuLEsi.

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

mysqlbinlog 271 F Z gl 208 MySQL Server i AE 1) —iifil H & (a2 K
FPTAKI binlog) . MM 1A HIM L 2§ &40 11 binlog fi—LEF8 2 I ] 2 1Pk &2 1) i
fiix, mysqlbinlog i n LATE B FRATTHR B &2 455 7R LA L s o i mysglbinlog, FHAT]
A LUFEATH binlog H 36 e i 1) BEak 2 HR e H RS AT s RN 45 SR 10 P AT I SQL 5D, 9F
SHEFRE SO, RT3 T DI F s H 1 4 R ok I v P 2

6. mysqlcheck
Usage: mysqlcheck [OPTIONS] database [tables]



OR mysqlcheck [OPTIONS] ——databases DB1 [DB2 DB3... ]
OR mysqlcheck [OPTIONS] ——all-databases

mysqlcheck T HFEF A LK A (check), B8 (repair), ¥ (analyze) Ffith
(optimize) MySQL Server W', (HIFAE A WA 5 AR SR BT A 1 PUAS D g
% Innodb WA SCHFE R I fE. SEbr b, mysqlcheck F&FFHX PYANTh HEHR AT LB mysql 3%
FEFFI MySQL Server Z Ja RKAAT A Ay 2 58 8 58 2 AH R AR 55

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

e MRl “mysalcheck —c/—r", XRIEAMER MyISAM AEAH 51 12K, (H L REXS
My TSAM A76ik 5 | B R 5 1 SO i AN 8 o344 E MySQL Server BITT 58 At .

8. myisampack

Usage: myisampack [OPTIONS] filename ..

XF My TSAM ZRHEAT I Ab B, DA S HIAE s ), — R EE IR & g 5T
17 H 485 1R My TSAM R A8l - 32, ANREHHAT AR MR . 2 3RA A IR 50 L
LR, i A AR RE R SR IO R A R S IR, T BLE . my i sampack T
FLREFF RS 1% My TSAM R BEAT i, DA DA BIAE AR S archive A4l 5| 5t BERS A5 R ALK
R AR, (B2 archive F@BATRGISCRF, 18 445 (1) My TSAM AT 9% mT LUt
IR L1

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

mysqlhotcopy FIILARR % i THEEF AR —FERRAA R « (B0 c+H) BIP 5,
A& perl JIARET, AXAELE Unix/Linux JREE M. Ahi £ ZIREML LX) MySQL
() My TSAM £#0its 5 I R AT AR B s A B A, LA A 45 SIE B b 3 A2 T8 e o0 5 e v i o b
Tnet, REEHIHEN, BRG] SCRE A AR, 4R, wrrbhdd e “—
noindices” 5§ mysqlhotcopy AN F5 B4 R 51 .

10, HAb T A

T LA A e T R 2 A6, MySQL A Hoar T HAR K& 1 T R, gk s
2 Tnnodb CAF M checksum HJ innochecksum, #% 4 mSQL C API P& % i) msql2mysql,
dumpMy TSAM 4> L& 51 1Y) myisam ftdump, Z3HT4bHE slowlog ) mysqldumpslow, Z5i] mysql
FHRTF R AL B include SCHEALE 1) mysql config, [a] MySQL AB #j %% bug ) mysqlbug,
AR £ mysqltest 1 mysql client test , it | 15 & R 17 it 5] K M
mysql_convert_table format, fg M 551 H & o $2 HU &5 e VT HC L 1) query & 7 1)
mysql find rows, FpZ Mylsam 25| %8R G424 1 mysql fix extensions, BH RGR
I mysql_fix_privilege tables, TrAa U FEAH X S 454411 mysqlshow, MySQL 2 T H
mysql upgrade, L5 EILEIAACK kill 2 B 2R K mysql zap, EAEHTR'S(EE
) perror, XA T H replace, % 55— 241 T HEE Pl (EBAT M o a0 S48 25 B2 4F MySQL



PEACHS P BEA FA— 2 | OB, Wi el My ISAM A7 5 1 28 i i, v DURIH myisamlog
KBEAT EREZ 43 HT My ISAM ) 1og.

2. 4 NG

% 3 & MySQL 75 & &/

=
T}

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

My TSAM £74i# 51 85 /2 MySQL BRINHIAF At 514, o H A MySQL A8 T fe )2 B A7 il 5 1 5
o MBI ET 5 B FRATAE MySQL A JEJIRE T Fri2 2R TSAM, 52 TSAM HITHURCA « £ MySQL
BRI RAT I NG 2 TSAM A7k 5 15, i HoSbr EAE AT I s, MySQL H 2 & A A7l 51
IS . MySQLAEZER b B G INAEIXAE ) sql layer Fll storage engine layer
XA SR I R R IG5, I AVE R AUS A B I S RGN, X TR A R AR
PG . Bk, MySQL SRS S My, Rl Sim L 5538 48 M S B8040 £k LA
T T B2 RG> TFR RN, 0k TSAM S T ZhRE LT A9 A CAS R AL, 3t /2 My TSAM
AT B K

MySQL £ 5. 1 (VAR ZFTIIRRA T, A4 5 1 32 75 A My SQL 225 ) IR (Bl a6 250N
MySQL — A2 13 T[] N e 22266 F) o U, 5. 1 ZBTH RO, BURAEH 51 5EZ T sql
JERIR G EALARR D T, AR Bog e Rl 1 PRSI A ., (H X 2 2 [ TR B Ik
SRR, RIMEAE 2R R Il i 4

HZ M MySQL5. 1 FF4f, MySQL AB X HL &5 MR 28 T R esE, 91N T —ANHr ik
& FERAEE T AR R G5 . MySQL AB fEAUAM O I, EAEEE1 82/ sql )24 H
SEONAST, RSN, AT DUREIE LN A5 MAE 6 5 5, Bt 2 e A T LUK — AN B A7
it 51 EE B — AN IELE IE4T10 MySQL w, i ASFEmE MySQL IE #1817 . ffF A7 it 5 1 2 1)
HEH, R A7 V(R N RS Bk RS T AT, ARAE AT TE R A S | T S 7 R e A 1K
W T S 1R & S 1 S e = S L Wi 2 G

MySQL A4 2 A4t 51 % = 2K MyISAM, Innodb, NDB Cluster, Maria, Falcon,
Memory, Archive, Merge, Federated ¢, X b #5441 BAF & N 72 i) MyISAM 1 Innodb
PP S| . My ISAM J& MySQL f5 5-FF) TSAM £7466 513 i) 2 A, 958 MySQL BRI ) A7tk
5%, 11 Innodb 3£ Fr LA S MySQ A A] ), T2 =784/~ F Innobase (£F 2005 4
B Oracle AR IO bk, Ham Rk USSR AL 7S5 A e tk,  r DU A ik



Wz

LA — A7 it 7 AR A A 37 St AR Al /D — 28, 0 R T RE e 2 M3 5%,
NDB Cluster MR CFFF55, (g FEEM T M3 EE, J&8 T— share nothing (14}
A B A5 5 . Maria & MySQL Sl PR GEBEA AT GA FRA) 11X My ISAM
(¥1 25 i A7t 51 4, Falcon J& MySQL A &) HATHEAR A T4 ET 1) Innodb 17451 21—
T 55 S PR P E B AR T 1, HATIEAEWT KB B . Memory f2fif 5 BT A4 5
RRBIBAEET AL, Bl B2 AT —2RIhnr e, s xRkl m, (HJg Avifer
WA A Crash A% 5 SR B0 A4S E 50 B o Archive J&— AMEIE L & B 5 45 47 150
feftrg |, FEMTAEmoL I BAR DU W Jr A5 5, ASCREE 5. Merge fil Federated
TEFPHE R SR, AR AE— M E T2 BN Merge A7 51 3 2 T4 ) LA SR
merge | —ild, XAMERN —NERKRIFEAM S, FR 0T LLEE FIHAMM LG5 % . i
Federated 5zfx btz , 45 552880 T Oracle ) dblink, 2% 138 P A7 BUH A MySQL
PR 552 LT R 2

3. 2 MyISAM 7F6E5|Z &4

My ISAM A7Aif 5 | 3 R ACHAE PE T, B — AR ARG AT TN = AN LLR 4 iy 44 I 3 SO
TS 8 S ATATAE A S | BEHRAS AT S I AFBCER G546 52 SUE B, frm STHF, 534S . MYD
MUMYT S, 28 WA T R m0%dE CMYD) FIZRSI 8 (MYD). AR HAEXE=
AN SR My TSAM A7 B R A7, B AN E ARG 2 DRG], #RAFHE
[ —/N. MYT SCEr

My ISAM SZ LR =R R 5|
1. B-Tree &5|
B-Tree &5l, WA, WP AMRS 1 AL balance tree [ 4514k
TEft, A T2 5 [ Ed 4 s i 4 a5

2. R-Tree &H|
R-Tree & 45|47 77 20 b-tree W51 28X, FLE&R I T AAAAE R 2
et i Bz s, BrCLH E I MySQL ARASK 36, tHAXSCRF geometry R BAE R 5.

3, Full-text &5l
Full-text B5 SN UL LR L], MG ZE b-tree. FEEN T
RPAEFRANTTREH 1ike B HIFERRL M) 8,

MyISAM _bTi =FhZR 5 [2R A, &R AEH S & B-Tree K51 T, /K& 2] Full-
text, {HiER-Tree B5|l— AL T AR DHEIN . 534 MyISAM [ B-Tree K51 — ML
KIS, Mt s 5 NR T FBIAK 2 RIAGEE L 1000 S35,

BAREE A My ISAM (R AR IEATIBAE MR A 9044 (1. MYD SCPFrh, AR REAS SCPR IR A7
JEOkE bR LT REIFAR 564 FEIK, BRh My TSAM (1 8 A7 7goks 20t 2 s (FIXED)
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ST Wi 56 A 0] AR 3RATT H ok £em,  w DUZE R 1) I il ik ROW_FORMAT K45 &
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TEARRATE DL R, EFSIE 2SN, WA 1R PN FB e XA T o HBER P A
KPR FBARAE, IS0 5 & DYNAMIC #6211, 0 SRy A ] n) A5 K B 1 - B
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T AR KT ComAT i 4 ) A — e B R

My ISAM f7fif 5| B ()2 215 2 e nT 5EWE ? 76 MySQL H 2 228 F Wb 1 i A i@ 21 H s
P IR Ai3 AT E 2 H AR SR«
v Y mysqld IEAEACS AR IHsEYE Ki11 f ol oAt i Dl e o 241k
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v RGAS AR A B
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MyTSAM A2 5 S0 BEAISCPF IS 25, DUBRE %, TR SRWEILE, A
LS B AHORE o i SRR R 5 L 10 AT R e BB My TSAM 4 B0 LR T
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FIAN My TSAM 74 5 | 35 I R 38 E % ] LA 22 A Bcdin 2 i 49) [ 4 R s R 1, (HD2
AR TRATTEA R BCX R, 1 H MySQL & 7 7 T A 2], d#BSUSEAEAE LA
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3. 3Innodb TEfi&ESIEE T
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T AT I RIAEAE S 14, F MySQL 3% 57485 [7] (1 FFU§ License Bhil.

Innodb Z BrAREUIIEAZ %,  EZLEAE T ILIRET A4 Kl

Ly SCRP g5 2

Innodb ¢£ Jy§E 7 T f5 B — kUPLE X FE55 2 A I SCRY, IXTESE 2 Lk Tnnodb Jh MySQL
S AGAT ARG 182 R AR TR 0 HLSEBL T SQLI2 ARvEE T e LI A DY A2
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SR, HEEAR 2 Z 0T NN R ol 55 BRI AN ANBGE AL MySQL ¥ 1 7 4 17 S0
MySQL, BAR 2 Fipo Scdia 2 i U R LR AR E R L AB R 7 % MySQL 47 /&
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Innodb fES55 LRI, O T PRAEEE 10— 20k 22 PR I A PERE, T XS undo
R, SEHL T H 1 2 RRAS BRI

3+ B B ) ek

Innodb 78 T My ISAM BHLE], SEI0 TAT8 . HAR Innodb FIATBIAL I S 8 it
R R S, (BB 2 99%H SQL 8 F)# & B R 5 R R BRI . FTLL,
ATBUENLHIETCEE N Innodb 7852 i s ) RS R 3858 T AW SES )

4 LA

Innodb SEHL T A1 5 | IX—Hcdfa 128 (1 TR, A0 80l 2 i €7 71 748 20 A0 ) e Bk
AT g . EARR 2805 E R G KA AN EEIZREAL, AR T AN T R i AE s
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BT LA LA e LT R 2 41, Innodb A5 1R 22 Hofth— e ol e €2 s 45 4
BAVNIIE, RN MySQL Aok T2 1%

FEYYBRAFA# TS5, Tnnodb A7 fif 5| AR AN My TSAM ANK—FE, BARBAT. frm SCPFRAF X
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FRATTI AR A AL SE I %, FRATT 06 2008 0 SEH I8l SC 1k, Mgk, R4k
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Innodb [ H & SCHERT Oracle ) redo HARLLASSRAL, RIFEn] LI EZ A HEA (b 2
AN [FFER FH A SREBE K IE [ BN, EE R AR IRA b A7 il Oracle —FEH H & ERIRRE o
WERAR M EAR FE A AN T Innodb (138, AT A MIER innodb 1) HESCHE, PR
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H T Innodb J&HH 45 LA MAEEE 15, Bl RS Crash SR UL AN RIS IR H ™ 5 (1)
Bk, 1A redo HERIAAAE, £ checkpoint HLHIFILRT, Innodb 584 7] LU redo H
G EAR I Crash I 2 OV 256 AR A HKAT LK Bt B NERL I 25 I, M RE K T
9y 58 O OV 5 N (AR 56 345 [P K £l ik I

Innodb AYAE Yy BEARFPE 7 THIFD My TSAM A#6ifs 5 | A7 5RO, AERCE b2 Rt b R
o 76 MySQL B Zh S0 v &, Innodb A SHOEA FEAA RIS “innodb 7, A
W2 innodb FEAN HEAM G, B RILAL—eVERE, HEFEMCMSERE—F . R
Innodb MR ARG ZE—FE, AN Innodb AR RGURASE W RIFEATLL “Innodb
HISEe 488, AT B2 UASGEE —AN 24 (skip—innodb) K 5Fik MySQL H*[#) Innodb
FEf T 1, IXFE RIS AT 2 e PR I MBS Innodb FA6ifi 5| e et 7, AT # Gk
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3. 4 NDB Cluster &5 &N

NDB £ fifi 51 S i NDB Cluster 76514, L2 MySQL Cluster 73 A sNA AL,
Cluster /& MySQL A 5. 0 FRAA TFUGTL BRI DIRE . X7 FA TR REFAMXUZ A4 NDB
FEAD 1, R B9FF T MySQL CLuster BEANFREE, NDB A7l 51 K R LR Z R L. Lk
R EERAHF MySAL Cluster KR AE.

AL, Mysql Cluster SR Fif e AE oI = A0 B 45 1 D0 T SEDR T — b o A7 508
JiE Cluster PA3%, HETRIEIT NDB Cluster (faj#k NDB) fEfig 5|2l szHim]

— kUL, AN Mysql Cluster PP FEEH LUF =650 24
a) PTTEEAANT ALK Manage 17 £ HL:

B AT Cluster SEREP AN AU B TAE, SFRERMEE, H3eH
R, DR SR I A A K A o BT A SRIEA Cluster FAEE R 8717 s (RS AN
HRfE R, JF % Cluster EfFH 44N S5 BRI A ERE TR AL T 1 4. |
TR N L ARAEAEIEA Cluster SRBERRCE, R FHAT T SRR rh 4545 o5 (O A4 3 T21F,
JIT DA DA 2502 F S I BN IR

b) SQL JZ ) SQL k55 19wl Ui Ak SQL 15 10, WALZFATH UL Mysql Server:
TR DN A Z 2 LA S, BNERE B, query HRALAII

N, cache FHIFESE, JUATAHH)Z I TAEAZSY T NDB A m 5 A0EE T /e, fEaifr
(¥ Mysql Cluster SRR SQL 5 i, AT LA A& AT B AT A7 51 % 10 My sal
g5, PUNABBIAA6# 51 %43 Cluster FABEHH A NDB 39 fioR4H4T. PTEL, SQL JZ4% Mysql fik



S5 A 8 5 T Mysql JR2h A — 2D, USRI ndbeluster 5, 7] LLZS NAE
my. enf BCE SO, WA OB R s 1K E .«

c) Storage JZ[] NDB 415 5, Wmt& LTI NDB Cluster:
NDB & — AN A7 A7 5 Bl U, A2 A IS R 2R 5 [ #4 Load BN A2
AR SR E AR A B R B b A, Bk, SRR P B Cik s 8dE vl DIA S
i Load BINAEH T, 30T LU0 R Rl 55 T AR5 R M A A2 08 A7 205 (AL R A7 T
JT A R R FH P A PR o — A KB

NDB 4 st 2 SR JZ A7 T g, fR7F Cluster (IR . FF—4> NDB 3 i ff 77
SEREER I — B (B — 0 oSBT R H RTRC & i 2 ), 7E MySQL CLuster
I fragment. 1fifE—4> fragment, 1EH ORI S AESLA M BN LA —40 (8¢
HZ0r) AN BAGAFAE . XL ik il Bk se s, Bt DU SR E 1S, Mysql
Cluster 76 A7 J2 AN 25 Y 05 553 (1 1) 80 o — >R 13, NDB 15 s B 412U —A~— NI NDB - Group,
—NNDB Group 5K Fr Figh /& — 447 56 AR R (R A BE AR (1) NDB 15 s Hf

TR E] T NDB AN RO R AL, nTREREAN Y RUER A A I R A o] e L RAE
— B HE, FEEZ R H MSECRE SN . e Mysal Cluster FRCE S (A5
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88 TR B TURAEE AN R R R4, %S5 R DO BRI 2,
HFFERCE R 2 il LU T o BRURIE R R UL, PN HA TUAR 1 A R] B B R PR M 2 2
NI, AR WA R N AE 08 2 10E, tnT DAAREEI K. — AN s TR OR A7 A AL
Pl —HB o HA, B2 BT R H BRI . NDB ££ it 5 | 15 SELRIIE NoOfReplicas 25
O E I B SRTEAR TUAR, R AR 2L, SRS PR Y S H O o BOR RS £
ARIPNDB 715 5, AR B E H O R BB B NoOfReplicas Pt

MySQL Cluster AL it N AR 22, TR LE, KRR AR B/
A, AEAAS SRR (vl PR vt — B oo AT SO PEAR I 48 5 S 4 1, K
AT L I MySQL B 5 SRR EE— 20 T IR - 401

3. 5 Hib=HE51 2N E

3.5.1 Merge 775 |2

MERGE 7 515, #£ MySQL JJ /" b B2 2] T, W RS MRG_ My ISAM 51 %
Why ? DXl MERGE i 5 | 4 ] LAfij 5 0 Ay JLDRERLE DL 10k S5 R AH ] (1 My TSAM %, i
ik SRR IR G AR A AN DT N T, DS SR S 2 B H Y o 220104
MERGE %, AMUACEERMISHEE 48, Wil FBIINY, FERNRTBUNase s 2.

MERGE FAS 55 I Al et , (XA 2 MR AN R AEEN Do FTELAERY
fdt MERGE KRN, MySQL 2 A2 PN S, AN, frm (SR € SCCHE, 38 AT
ANMRG 3CA, I TA7 82 5 MERGE IR A4 FK CRLFE T IR B8 12 schema) o 2 It LA 247 i



JE BRI schema, &K MERGE FRAMY T LASE IS Merge [Fl—ANEdf e 1928, B w7 LA
Merge AN[RIEHE e rh e, UERAUR fLVF, I HAER —A mysqld R, #in] BLHEAT Merge.
MERGE SRAEMEBIREZ S5, AT58RTT LA b AH SC iy &K B U 2 R

MERGE A AT AR IR S5, n] DRI S AR 55 %1k MERGE 42}t n] INSERT
M %%, 2B AE AE 2 1 1) 2 f IS4 5k 35 W INSERT 4l 24k 5 AW — AN e %, ] LUl i
insert method ZHUKIEH|. WREHIRE LS, 2241 MERGE £ INSERT i 1)
A, 5o AT, IEAh, JGikIE IS MERGE 3R H AT ISR 4 Sc & 51, S AR,
WAZUIH Tk B A B (A IUA B S I

3.5.2 Memory #4512

Memory f7-fiti 712, WIS 44 PR B ik NFNIE, A& — AR B A A2 A7 D IR A i
1% Memory {74l 5| A S M ARAT B AR T B G b, DNAAFT T — RS AHAE B
M. frm SCAEZERESRE B . BTLL— H MySQL Crash m%% EHL Crash Z Ji5, Memory [¥)3&mt - 3
AN T o Memory RICHFRG], FF H RN SCKF Hash fl B—Tree PRGN R 5. HT
SEAFTRAE N AET, T LA Memory # & 44 M€ K 1 2 (AR A7 A £ (147, 11y HASSZ 4§ BLOB 1 TEXT
KT B o Memory £7fif 5 | B SEIR G 8 5

WESR T A7 B A TBAE N A7 I Athont A A7 PR AR B PT AR &N R o A6 My SQL fRHH P
T E A X RE AN AR5 Memory 26 5255 T ZE W AE I AR KD
SUM OVER ALL BTREE KEYS (max length of key + sizeof (chark) * 4)
+ SUM OVER ALL HASH KEYS (sizeof (char%) * 2)
+ ALIGN(length of row+l, sizeof (char*))

3.5.3 BDB f#f#7[%:

BDB 1745 | % 4 FK b BerkeleyDB #7-4i# 51, F Innodb —Ff, A MySQL H & JF & 5L
B —ANEAET 13, & Sleepycat Software FT#eflt, 4R, WETFHAAE51%, FFE
BERE RN

BDB A7 5 |4 (B A7 A2 BN R AN BISCAE, AN, frm A db S, Hlls
MR G BAEAEAE. db SOk . Bhah, BDB 4 TSl 34544, A A O redo H &,
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FEtEo 18— FE, SEBLITBIE -

tF BDB A7 it 5 sl 7 545 224, Mot et 75545 H &/ check point #l il . BDB
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3.5.4 FEDERATED 77fi£ 5|2,
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3.5.5 ARCHIVE 7751 %:

ARCHIVE £ 51 4 5 2 H] -1 38 el 55 /0N (R0 A7 25 ) SR A7 TS0 39 R AR 2 iy 1) 16 7 o i
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WA K. B, — MR RIS SRS, IRAELS AT Res I AL LR
GG L. ZJa, BLAEHE M 22 A S AN SC R G 2 o7 U S Bt (1 H 1. L2k
] REE I Y 2R G b DRAE AN BB R R GEERE SR 2, AT R R I 2k

4. 2 MySQL #RAEZNR



4.2.1 RRARGR I

MySQL PR BR R e e SE I B R o, AHOCR RS R E BEAA A LA PR A grant
tables I &G #H, Bl: mysql.User, mysql.db, mysql.Host, mysql.table priv F
mysql. column_prive ARG S EEE & RN, i i AR AE, Bl Mysql 7£)4
AN, s A AL RS B4 Load B A7 P IRAALE JLANRRE gt o BT AA 3
IBERTF T T BURA R R Z 5, #BF5 L2 AT“ FLUSH PRIVILEGES” i 4 H0 8 in4k MySQL
IALRAE B e 249K, SR IRATT38 i GRANT, REVOKE 5% % DROP USER i 4 A& LR SRR, )
AT ZETF THAT FLUSH PRIVILEGES fiv4>, [AIAiik GRANT, REVOKE % DROP USER 4 it
BRIA PR AG A A2 R 8 32 1) [R] Nt 2 BT A7 A P AL PR A L o E My SQLS. 0. 2 BB
FBCAR (¥ I e, MySQL &34 0 T CREATE  USER i 2>, A6 i JC AT AT 4 il BB (A A AT 477 46 USAGE
BB A 7, it CREATE USER #r 4 GIEsr TR H - 25, B s B4y A 3 5F 2
WAEE T, BTLL, BB — Mt ol NS A H] GRANT, REVOKE, CREATE USER LA & DROP
USER iy -k 247 F P FIAL BRI AR BE 44, R D A5 20 grant tables SRS AIAL
PR AR BT (R B

4.2.2 BURHTEHER

TR FEA P HAL, DS A GRANT 4, ZEZBREAH P O IR A REVOKE
e R, T IXWHE ZANEA R LR DI Tk, TR E TR grant tables &
G B P EAUNIN AR, AMUFTEREH 4, RN IGEERR kU EVL. R
BURIIHsA R € H = 44, 0 MySQL 25 A Bl 224 username’ @ % F2AX . EEEBRIEAH P 1)
RAS PR [ A 75 i e Sk U ML

A BEA LR A T s T A E TN P H ardiAa AR, X mr D i A 77 2USE L,
B AT “SHOW GRANTS FOR ’username’ @ hostname’” #y43REZ AiiZH &
PITABAL F3—Fh 552 & grant tables HHIIBRAE B

4.2.3 BRG]

MySQL H FIA PR 53k FANG S, 43l R
1. Global Level:

Global Level FAIAX P4l SURR Ay 4 AL SRz 6, FrAT AL PR A5 B AR ORA7AE mysql. user &
th, Global Level FIFTAAPRHSEE 6 A mysqld 1, X T BIBEE T T 2% M0
FEHA R R AR L LA Global Level SKRFZF 11, W47 o Hofth T A7 25 5 iU AR [RIAX
BRBECE . HenIRATE 564 abe HI#2RLAT LL UPDATE 52 BE AU test () t 2, AR5 XAE
4> A5 REVOKE 45 1 abe FH P 6F BT Sl 22 1) T 47 42 (¥) UPDATE BBR o« X I (1) abe F 7
BATIE X test. t AT FHAPR. Global Level FEHF U FNIXLEEA R (W3 4-1) :
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2 Fx WA SRR PRAIE B

ALTER ALL F A T R PR

ALTER ROUTINE 5.0.3+ procedure, function Fl trigger 2511
AR AN R

CREATE ALL B, MRS EA R

CREATE ROUTINE 5.0.3+ procedure, function I trigger 51
AR AL R

CREATE  TEMPORARY | 4. 0. 2+ I P 2 PR B AR PR

TABLES

CREATE USER 5.0. 3+ B P EIRRR

CREATE VIEW 5.0. 1+ B B A PR

DELETE All T 2 At R AL PR

DROP All pillEe e L aE iy

EXECUTE 5.0. 3+ procedure, function fl trigger ZEff]
PATALFR

FILE All T LOAD DATA INFILE HI SELECT ..
INTO FILE fRIAXFR

INDEX All E AR EAIERG| BRI

INSERT All B4 AR

LOCK TABLES 4.0.2+ AT LOCK TABLES fiy 4 Wil 7n 45 3 A1)
BLRR

PROCESS All 4T SHOW PROCESSLIST ir 4 AL R

RELOAD All AT FLUSH &5 Lk 204k 12 58T Load JE485%)
G B 1) i A A PR

REPLICATION CLIENT | 4.0. 2+ 4T SHOW MASTER STATUS F1 SHOW
SLAVE STATUS it 4 FIRLFR

REPLICATION SLAVE | 4.0.2+ HHIMEEh Slave HEH P T 2R
TR PR

SELECT All s AR R

SHOW DATABASES 4.0.2+ AT SHOW DATABASES i 4 BB

SHOW VIEW 5.0. 1+ AT SHOW CREATE VIEW iy 4 & F
view B FE A AR

SHUTDOWN All MySQL Server [ shut down AP (4 i@
i mysqladmin $44T shutdown 4 i
&R P

SUPER 4.0.2+ AT kill £k F#, CHANGE MASTER,
PURGE MASTER LOGS, and SET GLOBAL
S 2 IR

UPDATE All SR EAR AR

USAGE All BB Y S ASBZATAT BB (1) I B4
A )5 /IR




Y Global Level HURFR, IR F5 EAEPAT GRANT dir-& (I, HI “s. 7 KR EE
J6 2 Global MIRIAT, 4 Z AR ?&W%E"]Eﬂl s WIFEATEEZ IR EZ AT GRANT
%, RBRE—UCRITE 2 RR AR EE S 4,7 RRITEI], Wik
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 f&7F Global Level 2 F, HABh =" Level Z AR, HAFH %
Ry Br 4 g AN B E T 6 % . 5 Global Level HAUBRAHEL, Database Level F-%E
/T PUF JLASAUBR : CREATE USER, FILE, PROCESS, RELOAD, REPLICATION CLIENT, REPLICATION
SLAVE, SHOW DATABASES, SHUTDOWN, SUPER 1 USAGE iX JL/AMMR, AT B AR RLR . 2
AU AU It Global Level MR PR 2578 75 )5 T HoABPU =2 (W AH [RIALBE, Database Level th—#f,
BRI DT EZs Bk Global Level MUALPR B E T 75, (H AN At th 8 78 55 LU AL B R 2 1)
Table, Column Fll Routine iX = JZ KA .

W R BEFZF Database Level,ﬁﬁflﬁﬁy DAy LA P R s 2 =
Iy 7ERUAT GRANT Ay &R i, 1lid “database. *” KB A PRAE I8N database %4

B, wr:
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 SELECT, INSERT, UPDATE, DELETE ON *.% TO ’def’ @ localhost’
| GRANT ALTER ON "test .* TO ’def’ @ localhost’

2. SGI I USE #ip 4106 8 f5 SR A e, AR a8 7 SRPEE R, IXFERAL
VE RSB bl A2 > 18 5 1R 28 s 122

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’



TERZ TR I, an SR AH R A PR 75 2282 7 2 AN H P AT T DAERRBLE A h—
RELEZAHPER, WES () 2BIFmTLL T, Wik

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 2 Fuls& Table Level [AIAFR T, Table Level AR LL#E Global

Level Fll Database Level AR AT7E i, [FIHSHAEZE % Column Level 1 Routine Level [
BBE

Table Level HBCFRAT VS FAE HACE 1) vh B fig o Bl 1 i 2 R o rn] LU I 1

f)4h test BHEPEN t1 RFAL:

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@+. jianzhaoyang. com

GRANT USAGE ON *.% TO ’abc’ @ %. jianzhaoyang. com’



| GRANT INDEX ON "test . tl TO ’abc’ @ %. jianzhaoyang. com’

THIRRGE A AR IR S test BN t1 £FZ T Table Level [YACRR I [ s, i 3R
TR EZ T S A WECAT “%” T “. jianzhaoyang. com” FHL. HiH [ USAGE AP & %F
AN AT B B A AR

Table Level FUBUFR T ILAE R FRANEE MR, FrOBPRF A,
ALTER, CREATE, DELETE, DROP, INDEX, INSERT, SELECT UPDATE iX \FhAHR .

4, Column Level

Column Level MUALFRAEHIE IS/ T, ANOUEHEANR TR E D GHERLL) 5,
i TR 78 55 )5 0], Column Level HUALFRIFFET] LA Global, Database, Table X =
G A B AR RGO Pl 75, 1 HL T Column Level Frtxf (AR AT Routine Level
IR BRAE I A A5y, PTUASEE S SWE R CR. F4F Colunn Level ZElH
BUPRAN AT INSERT, SELECT A1 UPDATE X = #f . Column Level FIAPRIZAE AU TETLIEA M Table
Level ZEAZ, HIE SR A PR 5 0K e B A 91 44 4 Rl 35 S AR, 1R

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@+. 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 MHEAH PR FAEA (INSERT) Bl i, Wiz e izk b i) -
IBCA INSERT ABUFR,  WZ A (R Bclfiofs LAER IS o X — sl AR 22 FOA P Bl 12 5 — 48
DX, 2 MySQL A O E SQL _E P I -

5. Routine Level

Routine Level FIAFR 33 K45 EXECUTE A1 ALTER ROUTINE P, Iﬁc%TXTEI’]X]L%\E

procedure Fl function XIS, 7EFZT Routine Level BUPRAIHIR, 5 E45 e £k
AAHIH S, -
root@localhost : test 04:03:26> GRANT  EXECUTE ON test.pl to

“abc’ @ localhost’ ;
Query OK, 0 rows affected (0.00 sec)

BT LI LRBUR 2 A8, A AR RRR AR GRANT, $H4 GRANT ALFR R 7 ] LA



K B 5 Bl AR AT AL PR 4 5452 3 FEARAE AT H ™, I DA GRANT AR — AN AR e Rt A
B KB o GRANT AR )52 7 7 AT HEAR AR AT A BRAAN A — FF, 38 A2 3 5 AE A AT GRANT
PR AR I AL 55 J5 75 00 WITH GRANT OPTION ~f-H)ik FI4%-F GRANT AR H .«

BEAh, AT LUE L GRANT ALL 15 A2 T HA Level BT W] FIBLBRE A AT,
-

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’ @ % |

FELLETiA Level AR, Table. Column F1 Routine =F7EFEBUT Tk (2 51
HD 0S4 E CEAELEN, TIAME Database Level [RURFZ T, 7 LAY YT AEAE 4
HCHE i (R IR 3R 56 A o

4.2.4 MySQL 1 ] 4z 51| SE PR R 3

MySQL 7 ) F2 S b b P AN Th REREERIC RIZLG, MR R (150 — B 28 4Ldeh v LA
B, AR HT MySQLRTT I EERER, it ST ok U B 5 A s)
VRV R R ] A B kg 3 U5 20 NRETRRE ], M0y ) 428 R R e s A2 A
BB E AR A T 5K MySQL HhSEBL T ) b i S SRR B (LR 4-2) »
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1o JHaE s

BAVEEE P EBEEUR T TAER « 75 MySQL th, FH P U 1) 43 38 20 1) SE I L 3% 1
i, TRV P E A — ARG R : mysql. user, MIRIXANFRANAAFI T FAUH
PIFEAAT B, IEAACE B A B R S o F P B B AR 2 A AR D, 22
Host, User, Password iX=1j, #S{E mysql.user &, UWIF:

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 ARG ) MySQL, B /bFRESRAE B gt ()X = mEdE, MySQL A eI W2
Al Al “CRET o X = IRSEPR R A Vi) R ELAS (B AL TP Mk E R
TR IR “IE " CESH P RIS B0, X5 v AR — AN gt UL D F
FRICVEALE SR T P B A FF ) . o Host {5 BRI J& MySQL e VR BT %) R (1)
User [IfEAEEMNL, TN HARR =N (W1: mytest) B3k 44 (Wi: www. domain. com),
WAL, “%” k78 Ml R AN A S (Wl %. domain. com); ] D& — AN H AR
IP Mkt (Bn: 1.2.3.4), FIFAEAT DURAAE AT A4 A& (e 1.2.3.%) 5 &R BUH “%”
KACEATAT ML, AT U [0 B W UAEAT B o i DA 15208

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

user,

| host | user | password
% abc
*, jianzhaoyang. com | abc
localhost abc *2470COCO6DEE42FD1618BB99005ADCA2ECIDIEL9

| | |
| | |
| | |
| 1.2.3.4 | abc | *2470COCO6DEE42FD1618BBI9005ADCA2ECIDIEL9
| | |
| | |
| | |

1.2.3.% def *2470C0CO6DEE42FD1618BB99005ADCAZECID1IEL9
% def *2470C0CO6DEE42FD1618BB99005ADCAZECID1IEL9
localhost def *2470C0CO6DEE42FD1618BB99005ADCAZECID1IEL9

(BRI AT — N LU R A U5 ] R, I R8T Tocalhost Uil A4, e UEAT— 4%
LIIEEXT Tocalhost FAUE B, RIAEAKHAEAT EHUMER BB AT W R HIT7R, 474E def@k
I CE, ERWERAE ] -h ZHok VT, WESRSPHEL, O mysql ZEBRASOL T



27542 localhost:

sky@sky:™$ mysql —u def —p

Enter password:

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

R 4iiid -h 24, WG E 1 U7 il ENL I JF i @ 1, W
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>

WRIEATAT— 2% Localhost YT IAJEAUN AT LAME il -h ZHOKIRE & 5% host TIERER
AH 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 '\c¢’ to clear the buffer.

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

Bye

W MySQL IEAEIZ AT Z I, FATT0S R Gl 1 AR, IS4 2 5 BOARAT A 0
foeos A= 3We ?

BAE TR I My SQL A7 750 T P A7 &5 84 Hh AR A% S B 5 B FLUSH PRIVILEGES 4358
471k MySQL B35 Load 2 N AE T AR s GRANT, REVOKE %% CREATE USER i1 DROP USER
BAES HE T NAE P ERBURTE B FEJH MySQL 2> ik MySQL 542 M grant tables H 2B
RS .

I PN A7 A PR B AT JE ST 2 a6 e e b1 Aol B A e 2

X T Global Level MURRRAE BB, ARG ES mHdERA <3, T2
2358 ) session JEASZZ RSN, 14T Database Level FIRRAE B REE, HAEH
B KPAT T “USE database_name” 742 Ji, A o6 HFR 5 A H 28T AL RAF
S T AT S I AR T B % 2 Global Al Database X P Level R RAZH 2 5
A REFRELE T “KILL” 2% O RAE MySQL i session Aiadac Ath Al &5 i 5 LA
FHRH G AR . %5 T Table Level Al Column Level HIALFR, MISAE N — R 75 EAEH #i%
BRI Query #if SR B A 2%, Wt ud, ST HSRYE, XA Level AR, BEiZ
JESLZAE T, A TFEPAT “KILL” dr4.



2 Vi

% i ik F P B BGIE, T IEHE | MySQL Server ZJ5, mias RIE KA
Query il Command 25 MySQL Server, LASZILE N 4 FhDhfig. >4 MySQL #2214
Ui (P SR 2 5 U ) TR H O 5 BRI % H P a2 13 A B AT IR SR I 77 ZE AL PR o BB A
56 o P A A RS L PR PRAT: 5/ Y0 T (RSB T 5 M O 56 B e J 8] ) s A ok 5 PR N AL
538

FERE T P o SRR RISz, MySQL 1 Jeox AR/ N A il IR IR B, e
$ Global Level AR, WIHRFTFHARLAE Global Level #B4  X (GRANT B REVOKE),
M58 A PRAR B Gl s 5 48D, W A BN P A AR I X, WS4k 84t 5 A 4k
Database Level #FE, #AT Global Level A MIWFTFRABRIIREE, WIRARE A fE
HEN A P 7 BRI 5 S, MySQL 234 2241 50/ E [l B R e sk fr 4k, /e Table
Level, & /GN)5& Column Level E{# Routine Level,

R T L S s T abe@localhost EHEE ISR WT T Query 3k A :

SELECT id, name FROM test. t4 where status = ’deleted ;



FRFRAHER © Select

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

WHERE status = deleted"

Y

Global Lewvel: S
B user EHETH FrdEe

userllser ='abc’ AND
userHost = localhost'

Database Level:
Hb. User ='abc' AND
Hb. Db = test' AMD

Hb.Host ='localbost'

%5 Select_priv
HE&GHR Y

Database Level:
db.User ='abc' AND

FrSsidEt db.Db = test' AND ‘N
db.Host ="

Database Level:

host Db = ‘test' T

W » . SR T
host Host = localhost!

gﬁ .

R oy — < v |y P =Y +<>~‘f’ s

db. Selkect_priv ="Y"

Table Level:
tables_priv.User="abc'
AND

FrdaimEiT - t;br\:ES_PriU. Host='lacalhost' N

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

lumn Lewvel:
columns_priv.U ser="abc' AND » . ooy
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") l“]

AND FIND_IM_SET{'SELECT",
R
K 4-3

lumns_priv.column_priv)=0
LERTTH AT T fEF) MySQL ffJ grant tables A mysql. user, mysql.db, mysql. host,
mysql. table priv fl mysql. column priviX 4, FALH T mysql. host Z AR PYASES & E




WA ERI, RN RENG MySQL i — R N 5, AP E Level [ALPR, MER
mysql. host FE X FATIAEHKFE G mysql. host BRI B AL MySQL (117 1) #2  vh 78
2T —AMEARER e ?

mysql. host 75 MySQL vy [n) 4% Sl e v B SIS Dh g LU AR 7k, FIELAD JLAS grant tables
AK—HE. FSEHE mysql. host AR A A2 (ANRED ik GRANT 5% REVOKE k4% T
o bR, AUl Id T Tl id INSERT. UPDATE F1 DELETE iy & K AE AL A 8t . FLikE
A PR R E s Te v s AR R, A G AT mysql. db AUBRER s — A Re AR R, 1 HAX
Y mysql. db PAELEATERE CREEEd 50 N RURRIRBCED I g, A S (R A1 ) 92 Sl i 45
Hr mysql. host HETHRIE A A AH IR R b 70 A PRESH SIEBIL LUK 2B PRAR 30 0 B 1), st b an &)
7R . (E mysqgl. db "PJGIEHR B0 2 BRI 5 0 A7 45 A I 88l (db. User = " abc” AND
db. host = *localhost’ AND db.Database name = ’test’ ), MEHALE mysql. db T IEE5E
A BRAG S, BT A A S UK db. Select_priv MHMEZEE A Y o H/E mysql. db 14
db. User = “abc’ AND db. Database name = ’test’ AND db.host =~ IXFE—4HRE &
FAE, KREWREF RS T IX ARG ST H db. host W2 ME, HEETEMAL % XA
WACATHE . 4 MySQL 73 2 B XA — SABRAF AL I g, 5 1%02 mysql. host H AR
FIRBRAR S I I T o XN, MySQL 245 mysql. host HHETRAFLER L W T 54411
BLR{E B . host.Host = "localhost’ AND host.Db = ’test’ . WIRAELE, WIFIEHHAT
Select_priv APRAIES: . HTABRAE EAFAET mysql. db Ml mysql. host PIEZ 1, i Ha&
P EAE BSR4 e L oK, PR Select priv HIRE L F5 ZPN R A K Y A e i 2 H K,
pLIBUR L o

BATCALNEHE, MySQL AR ZH% T “username@hostname” [, WMihidul, 2/DFRE
P AR ENLA A Rerfi e — U7 R E AR . T hostname RJ DLE —AN 54 8 FL AT
R4, WL —ANSE AR TP hbkBE . A WERE— A H P AW ARG S, —
FAEET IR R4 W), S AR AR 34, T ELET R TS A 1K % MySQL
W] S iff e BUBRAE BB 2 bR b MySQL 7K e P 56 5 He SRS Aff i BBl A P« 75 My SQL P9 i3 25 4%
# username Fl hostname fE—MEF, % T4H[A username AR, H host 15 LV ]
FPRYE host, WIHEF A EBEERT, WIB R BRI 2. 1y H., MySQL 7EAY PRAR S i e
HEFRBIVCECRR 2 5 iAo PRk st Jo i $O2 e A VU RC AL A S, 1T B4 58 ks

KEMNIZWE B T4 mysql. user XM E P4 max questions, max updates,
max_connections, max_user connections XPU%Y, FIH =% & MySQLA4. 0. 2 fASA TF 4k
A1), HDhfe @t U in) P AT Rk /N e At 9 U5 B BRI, 11 5% J5 1Y) max_user connections
)& M MySQL5. 0. 3 FRAA FFAEE I, Al max_connections [ X il 2 PR EIE A FH 7 i) 4
SRE AR/ B T A DY I B AR, TR B ) B g %
BRI LR P-4 «

max_questions : WITH MAX QUERIES PER HOUR n;
max updates : WITH MAX UPDATES PER HOUR n;
max connections : WITH MAX CONNECTIONS PER HOUR n;

max_user connections: MAX USER CONNECTIONS,

OS5~ a] AR S, 2



“  WITH MAX_QUERIES_PER HOUR 5000 MAX_CONNECTIONS PER HOUR 10
MAX_USER_CONNECTTONS 10000 .

4. 3 MySQL i/ ialiZ PR RE

FEBRAT T il T SRR ARG 2 A KA ORI 35 BAK MySQL AR AR G i) AR B2 )i 3t
it A BATM RGBT D LG B RBURNS . FAR, RN OHANG A, SRR
PR R ] AR, Yl AR b, TS E SRR BT AT BRI (K P SR e B S (T
HZ, TATRF HE WARENIE, — DA B A FARGEOR, I8 A Mg BATTI R LRl K
IEAEEHB AU . PTEL, AR BTG, BUR ARS8 T g . — M2
fifg 224 FORKVE B OIAER UKk, B2 U2 T b BRI, AN T AR 2 R B
BEARFRATIX — B 4 T TR e A, TS A FRATTIILAE th sl DA A 110 o 5K R n ] e v — N5
N 24y PR AU

G, W TRV L.
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25, WECF R BEIRASPHR € 7 “R .
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LUIYSNRIE

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. 1@ mysqldump S H

A REFRATIHRENTE mysqldump P LLKEECHE e b % DL INSERT #5408 2 AR AR 56 454
A, JLSEER T AR B INSERT $5 )28k, mysqldump i R4 RESE L LT “SELECT ... TO
OUTFILE FROM ... " FrsicBRIR T Re, 1 HL IR 3 2 A eI AH O EICHE e 25 Rk B (1 Bl i B A

LUIYSNRE

root@sky: # 1s -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



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_COLLATTION_CONNECTTON=@@COLLATTON_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="" 3*/;

/%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 CLTENT=@OLD CHARACTER_SET CLIENT #*/;
/%140101 SET CHARACTER_SET RESULTS=@OLD CHARACTER_SET RESULTS #*/;
/%140101 SET COLLATTON_CONNECTTON=@OLD COLLATTON_CONNECTION */;



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

SRF AR Bl 1 25 RS AT 26 A RAL R AR G, R WER IR 2 AR 2
dump, L FHTREAS KA S AL PN R RS

5.2.3 BHEEMIKRE TIE

AT T &AL ANEW], JEA I3 H0E W] EALH X L4y, BUAEBRATHCA A L i
(FIREAH AR (K 5 T

H I B e A K A0 CABRAT LI ) 50 120 1) B e TH AR SR RO AT A7 Ak, P LAIE A %
3 VRS BARRS PR AR e 249%, BEXT PRI AN I3 50 T, IR B X
T FAT T 7 A o 3K PR I 4 28 43 SCAF R PSR D i AN R i A 2

1. INSERT i) SCAFHI TR -

XJF- INSERT 8 A JE 30 #5403 SO BRI de T S 1, AT A 75 B AT i A A SCA
T (BCEHR) SQL mr Rl B, WG EMGE A, IBATAT AT Ll ik
“mysql < backup. sql” P &3 SCAFHAT H P T AT A %, R o8 4k R B4 I
PR R B mysql @ LT MySQL, IS4 w] LB AE mysql 44T “source
/path/backup. sql” 8i# “\. /path/backup. sql” RKHITHKE .

2. AR U IR -

WAE B s R @R &G, W SR S THRURRIG— i, FZE— RNl
FHOG AT A RIAT AL, 48R Sl ik AR S F 8 22 e A AR LRI T (1) o PR i
FHWAS, 2l MySQL [ “LOAD DATA INFILE” #rAkSzEL, 5 —Fpyidst &l it MySQL
AL H T H mysqlimport KFATIKE

AT A7 ARetdt A4

FESSAE T QAT A PSR A A HEA T AR N K PR 2 ) > BTt 2008 BT T nd A ] X 28 18
w4

1, Ay, FRATAT A PAT AR G SQL B iy 2K 20 P rh R AH DK 56 4 Pk
SPNARI R AR IR 1A W ASAR G (1 A0

2 AR PERIZHRA G, AT EAAEET MySQL AR 8 e AT & 4 i 5
A FERBAR A, I HAZ MySQL FTAL¥~F- & 2884 BRI

3. IR E AR, BT AT DR R Ry e Bl AT (BERD) BHAR
(Y] MySQL B 53 A1 K0 4 2 3 553 5

4, IZEAG, FATRT AR A S R 0 B 1T AN A R

FEFNIE TR R A 2 )5, BATLIUE ZHH A BT 4, XFEHATE A fE
T 2E M REZFE S O BETT L H QT 2SO B AR,

Lo IR0y Toi i Kl Ve 2 30 45 4 I8 2] A KA AR AN 2215



2. WALk

5.2.4 BN

A T 280 B P 50 2 R I 8, > LA O R R A B 2 T TR 1 B A T
SIHEA I B O AT, B HARRIL 2 B AR 3 I B WU ) M B R0 R
I BIEFE SR, ZARBREA NES SR BRI o B0 2 £ 1 e T OB P — AN 3k
T U BATTI A P I S S IR O, TR R A T R S B R T o A — N RN
T, BAE LT AN 12 I SRS R o FSFRATT 68 12 L o] J8E S b 24 e WG 2 LA —A
IR, TR PR AT R R, RIS FRAT T A S R LA 3K, e i SERe i
P B BATTIR 2 03 TR EA T AH Y. R P

X H AT A AN, I SOZ T e, BATTEANER IR £ B 5 i Bt A T
PR ? 21, 2 BRSO BHR I SE AR R, (HR BT AT A A BEAE NI BT i LAt
by e ? A E IR T IS ERATH & 0t ARG R REIE R FRATII Y P A
FERUI S IR 2 i BATT— 58 B 005 28 K RN3E AT i 26 03 220 T N A A KR 3
S BUEEIBAM T — AR, H AT REE N T e 4 LS AR e ) P e
R 1R IR R 0 VA B2 AN BT 28 1) Bt ) 25 03 B 221 A BRA T R VR A2 Ikl R 7 R AN
ARG IEAT AR, e 75 e BRI O — N Se BB e . 22 IR I e 75 A
I 20— 20 HURREKEERRAT A CORN T AIW ELE o SEAN AT eI Ay B 24 08— AN Ei axt
e, LA SR DL R AL i e SRR (PR S A2 AR B8 2 8 A I 2o S A BRATT At vy LU X o
AR RIEAT AR I

N T FRAT D B P U, BEAERUR, 3 R PR R A R, R IR
PR AR5

IRATH B e DU e, Bdn il B R, BATLAUR PR — S8 B HLLL
TR (0 NN AR IR S5 o AEVKE RSS20, FATTE S rs B BRI ER e . &
BRAMCLZR TGP TN, MySQL BB S22, OB E WA L2 Lf,
WA AR T

FATV T BT 5 5 ¥ I ) B 1) — IR A P R %y SO A, I BIME & B L L, B3
TV 2B 1) MySQL.

T A TA RS A, BRI BV IR IA—FE, BT DU BRSSP R g =X
(38 4R A IV S AT 71

1. T %S INSERT 1541 (38 45 457

av MEREFEA SCIE, copy B EHZ, W “/tmp” T

by AT WR AT AR T I AH G A

mysql —uusername —p < backup. sql

B eIl mysql R BB S, RJEEPATUT 4
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MySQL A C3ftt 7 —MEAIFERF mysqlhotcopy, XAMFEREIE L TR &4y My ISAM A7
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mysqlhotcopy db name[./table regex/] [new db name | directory]
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mysqlhotcopy f& AN perl 45 IAE I FE 7, 2L 35BS LR BRSE s _bat & 3@ ik 56 LOCK
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SAPAT A, HAETEOCA copy Z 1T, ARRIR HINEAT session (BFMIBH S H
IR, WR:

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

AR mysql, {EBALam N~ &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

-rw-r————— 1 mysql mysql 8658 2008-10-19 21:57 hotcopy his. frm
-rw-r————— 1 mysql mysql 36 2008-10-19 21:57 hotcopy his. MYD
-rw-r————— 1 mysql mysql 1024 2008-10-19 21:57 hotcopy his.MYI
-rw-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
-rw-r————— 1 mysql mysql 8638 2008-10-19 21:57 test myisam. frm



-rw—r————— 1 mysql mysql 20999600 2008-10-19 21:57 test myisam. MYD

-rw-r————— 1 mysql mysql 10792960 2008-10-19 21:57 test myisam. MYI
-rw—r————— 1 mysql mysql 8638 2008-10-19 21:57 test outfile. frm
-rw—r————— 1 mysql mysql 2400 2008-10-19 21:57 test outfile.MYD
-rw-r————— 1 mysql mysql 1024 2008-10-19 21:57 test outfile.MYI

SR G FHE 2 BT I HAT B A 2 1 session HfiE4

root@localhost : test 10:00:57> unlock tables;
Query OK, 0 rows affected (0.00 sec)
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T, 10 R BN AL P E — NI TR B 2 BTG T . X RRE A S T FRATT A0 20 VURE 7 75 B AE 4y
PLHTSEZIN COUNT HH 36 A2 4 )0 s 2
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IR, ARG DIRE W] BEIF AT ZAL R Z A, 1 Z AR — A B 2iafr 7 — Bt i)
(RIZHRE M ST R GEH BT R A2 AR RIHER o

HHE, WTIPRIRIT, AR R AR 2 AU, kT REAEAE S 1 % Tl BT 4 5 ARG AT A
AT e, MBRBCAT RIKIAC, 8 e SIS

Fo, XTI e e, SRR TAT AR R M BE R IR . ATREH TR
SE R, ANFASKE RNV F BRSNS T AR B K

A, P SER NI TIREM R TS 5 KU, SO AT S b et ot e A
Besg, i R A AT REZ KU o

HiF EWEELAN R E, TR A AR RER AR HMINH (TR ML, thiRdaa
] e 2 S PR R e PSS AN B IE I T BE R 2. PTLL, FRATTPT DG A9 I AR S8 e SR OO 2%, i
KA, HE A K SRR FTRE I E AR I, (BBl I (] (B R, AT IHDR 0 AR G0t & 22 F5A FL
e ANAET A AE, PERER S BOOMZE . IR A LA G P DI RE, (LR T2 AT 2 WL e f) I fik
T EBIR BN, R T ZVERERRE. FTREAT I T ROHERS , B e b e S BORBOR, Bk R
TS AR AT XE , X BN ZR T oK 1 B Y A6 bRt

MH, BT RERIERARIEN, 43R AR Aoy RSB R IR, W REAR 2 A RAR )
AL, RGN E 2 M A A IR 2 (FZ HAWT, 38 AR GE TR P 1 o S AN i, A5
PERERL 52 2URLI o 1y 1 RK L83 ) i 5 2 Bl A0 T R A B Bl R Se K i, Bt R 14
PEREBI R TR, XA R RINEREE M R T .

6.2 RGLRHIE LI TERERI R M

—ANWEB N RS, HREATT Web N HFERE (Web App) FIN FFRFR% %% (App Server) o App
Server FATREEHIM N AEAZL , KEZHLMH CAALH K= i, KEAEMIG g FoEE o
TP S B AR IEATIRAR, A4S, 1 Web App KEBAMHE & H A m 345 55k BT R,
MBI Z o BTLAIRATIIN Web N R P 35 T 20 Mt — A B FR P BRI AN R B v 34N R Gt R It 5%

Wi 23 B3

F R R R T AT ARG NAZA T AAANIZA A, REANINIGE T RATRSE
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ORI, SRR T A R TR TR 5RO . RGE AR B I AR T AR A D 4
FalEl—RE, I RGN RERLIORESE, B RARES MRS R
ENERES (NS S

WEIN ARG it AT Rer NG TFRME G, — A DBA A4 BRI NS AT (5%
BRI DD Prieth A ? LSRR e A L EZIXRE LS, BATRR AN S & A 1 Ttk
REVHAED I, DU AR B O LR KOR BRI N 28R 45t BT BRI, I AN B A
PRITEFIR, A T HERIEAN A o 1y FLERATT 5 R8P A K 2 A ikt R s 2= THIAFL R PR 28R

FRATTECHS P2 Hh A TR K 2 305 5 A B A P A TR e 2

RFATEEIF RN BOR UL, i R w2 — MRS TR T REAE by, A B A Bl A TR e A
PErb, AR HERARESE, IR RN AR RS, ARl M AR S A,
S BRI BRI, AR A S R 2 b DR N T R S5 Aok, B AR 2 I A2
MRS, AR RS SR RE IR 2 &5 M HAAEZEAT LT 1) DBA 3 4Ed, 1A
TN IR 55 4R 22 I BOE 5 2T RN BB — S84l E0AT— RUR OB L2 K 128 1R S A Al g R 2
s ARSI AT BE AR A 7 SO A =k

FCSEFA NNy, BUAE AR 22 Bl o BA TR TR Z M Lhfg, Sk AR 2 JF AR T Al A 122 14
NAR R AL T Bt e A AR 22 JF AN KA s PR RESE AR R I DI RE, B Jm &0 4 iR R 2 8008 4 5
T

SEbr b, BAR JLSRBE R AN 15 A2 e A
L b B

B B 2 AR A TR B o, A il R e 2 TR SR A ™, 5 A 1)
T IXMEHOE A A AR T FE R P2 E AL CPU B X AP LRI Jr, &, WU LA — 2t
FHORI) —HERISCAF o X LEHR KA BEASASE B S WERIRANIBEZR AT IE AR, e
T BB P PR AL B T R B T
2. ULKBA I E A

PATE SIS, B a7 ORES S N att CGOFSS NS5 LA IE N, # i %
SR PTA ARSI H AT R o Tt K BRI B PR gt p 52 1 A TBOZ T 2408 K03 m (V0 i 25 AN W 14
#¢ INSERT, UPDATE MIDELETE, fiifg—MgAEA S Aty 6 Y HEAR e £E MySQL 1, a2 52
FEPE S5 A 518, XA HAS R AR B2 BRI o iy i SR A T o — 8 R 265 =y BA SR oK
SHLIXAS Queue A AL TN RE, VERERF A TR T

3. HRSCAER

XFT5.0. 3 ZHIH MySQL hiAs, VARCHAR 2 ¥ B4 K I B A 255 7715, WUER TR EAE il
K SCABHE B A 7B, IRATTR L Ad ] TEXT 287 (B K ATAEIR 64KB) 7By, L4 KK
LONGTEXT 287! (£ K 4GB) o 1fi TEXT S ZYH4H (1) b BE 14 fig 2378 L VARCHAR 2R E5 s iy A B BEAIC R
RZ . M 5.0.3 JRATFAG, VARCHAR &7 ) d5 KA B2 4 i 38 51 64KB T, {H 2 Y SEBr#dis /T 255
Bytes [R5,  SEBRA7ff 2% R0 SE bR AR B —FF, nT— BRI 255 Bytes 2 Ja, Jrdy HIHIAT
i 22 ) Bl A2 S B B0 R B R P A

JITCA, R SCAS B A7 TECLE B0 e i AN 2 i SR Mk BRAR N PR [ A, 3 2 ke 2 [l oy FH AR TR 2 i)

e



A EMFIH TN H)Z Cache ML ?

XFF Web R, 3 R A 1O 80 B AN SR I IOR, A7 2830 B SR AR AR . IR SR
i, PRATIE AT AT o EERE U IR I A BB 126 rp 5 AW 2 i SR IRATT RENE K AR AL AT R A 1) 8 20 3 R
Heguim i N IR 1K) Cache ML Cache FIAAEH, XHPERERIERTT R R OB 2010, 10 H. T2 i ik i »
X RGUHEAR IV RE R Mt 2 AR K

4%, Al Cache HLHI N S GIBAMER, (H2 RIS B [FRIREIFAN D W o ] & PR 3 L
Cache BARLERGNERE BRI T AR IE 202 Lt RE VI AOTE 48, 31X L IR DUR I LIE 2250471
B TA AR B G Sl Cache AR M RGN RE -

—

RGUAPHBC S H 5

HI X SO AR R AR B AR AR FAR, ViR SR s, P EAARRE A7 Cache;
TR I BEAAS S

BIRANTZH W BB R (O P s 2 B0, B REMITER N R ae s
BRI EORS . WARDAT T RER BT 500K B S RREARE Blok Sk . BN EER— R
I IBEAAS BAE R R G A U7 AR AR A . BT UL 24N R Cache, AR Sy il BEAS
IR GERIPERE I — AN TR TT

TR AR E T S

BRI AL E TR Hs VT DR, RTRETF BT F T AOFEAE I A BB, (EAR R
TR, WE TRKWLIE], mHARERE AL KL . M Ebay [ PayPal iif
MySQL ) Memory A7 fif 5 | &S] P A PEALAE Kt (1 o S B AT T e A HE K B 47 S EAT
Cache IHME 7o HARIEIL MySQL ) Memory 7 fiff 51 B I F AR IA ML SL R SUZ T ) Cache AL,
BIEZXT Cache SR MG BRI HIANY 783 A0 7 200 H BEAA R e 2h o

HESCIN A ST v B A

JPIVEHESEIN I GEvt Bt SEPs L2 3+ w B gt Hodle o IXAh Bt AN s 5087, thiR D
i SAE R ORT,  HAA A R HHT Bui 1d ST VA (K R EEA— R R O R A . BRI
Hodga B E 1 A R URCR T RE e LA, ER AT HRIR R Ja, [RIRES T FEA DBt
Yo BEIRE P iR 55 25 IR BEURARH 251, JATT AT A AN REIHAE NI SG I A Cache HE?
At — L1 ] P S5 AR SR D R 0 5

BT DA 2 A, AETATIR B &Rl R G R e &S R A M E
ViR S Bt . B, JRATTHR AT LUK AT TR U7 1) B 4% 31 Cache o

AT Bl = S DR 2 e R i g ey ?

MUAE SR, — BRI A SO BN NS5 A SEOUAT B, AEVE BT TN 22 22 vl
AR U BA ORI EH ] i L2 28 2SR DL i) 7 91

FEBAT R R st R Ge, DR ESCBL RS T B 5 A SR (BBEREN 812 2ok 10 5KAT A
I, BEREAEAR R AR JE TS s AR BB S R . XA SRRSO N NAZ AT SEEWE 2 FRAR 90% ) TT
BT R TRE e N P2 R S 7 oK -

1. JHid “SELECT id, subject,url FROM photo WHERE user_id = ? limit 10” {5205 0AH



EPSEIES
2. W 1 B RE DT 10 AMEF id fEFFIEAT IR “SELECT COUNT (%) FROM photo comment
WHERE photh_id = 2”7 SkAG2AETKA MR B0 AR G FRE I % o

BEAM AT BB AT 2 NARE] T W R 1) 5 %6

1. FE 58— R A E D 3R

2. IRk BIIFF 2R 10 A photo [ id, Filid in &) “SELECT photo_id, count () FROM
photo comment WHERE photo id in (?) GROUP BY photo id” k%533 10 4 photo T H [FIE &,
PRI S AT BRI %

PATIARAS BA AN T7 S — R R R LR

L. M MySQL $ATH SQL £k, SRk %8 11 (1+10=11) 4% SQL i&f), 5 —FiffkT7 %
H2 4 SQLiER) (1+1)

2. MNP 5B A HRG, S—Foh 11k, S0k 2 Ik

3v MWELHRE ) TO #AR A, iR BRIk SQL oA 1 AN 10, 2 —Fhdges> 114k 10, 35 AN T4 T 11
K10, 1 H R EAR AR SIS 0L A S R 1L IR,

4. IR AR BRI A R R A, S — MO PR RAR R Ay, 28 R —4% SQL i1 GROUP
BY 4, LUE—RiA R T7 I T 1 HEF o a4 AE

5. M FHFR PS5 HARAC TR, 25— Fh L1 IRGE RARIMAL TR, 5 — b 2 IREE AR AR TE, [R5 — R
fif PR 28 v B ) 4 AR B R B — IR 10 %

6+ MBIV FHRE PR AL R, 25 R 2R —FP 2 T — N photo id AR .

TV L 6 mORA— A TERETFER) 73 4T

Lo T MySQL X % 7 SRR SE AL ¥ SQL ANE R M RIS ANR], A 2T e A filedr, IXANahff 2
THAEA BEU S Bt E AL CPU, S A K HLER — Tty S AN 2R My SR3H FE CPU A LEAI I 11:2. SQL #EHMK
BT BIVEAEAEAS SQL 1R AU TRE R A AR AR A CPU LB AL 1

2+ NHRE P 5 R EAS T T AR A DU A EARAE 2 50, AR 11 2;

3 Bl 10 BRAEGRIHAE N T EEF T 1 1

Ay S RO SRR B 2 A A A BRI T HE e AL ERA T, i TR EAK, AR
FETE AR A T L] & BN, R Sl 20%,  KSRT RUEE X PRI

5 HRARACBRUE O 11: 2, (HUZER APy S5 A BRACEOR,  BEOR B R e
FEDCHIA K

6. S B Ak B 75 1 i 22 H R IXAS photo_id AIHFRE DT FER P2 A /NI, FE 4 Ee B IR
Jr55 MySQL At YK fa] HL AR AZ T BT FE A BE A 2D

it LIIX 6 rIbLEL, BATATLMRA LGN 458, AIERGEIEAERSE, 6 i Eamiaii T
SRR S MAESE RS IT RO R, RATARE R AR ADEE I . BRI S A, — s
Tty SEAERE AR S B 5 T AT e 2 LSS — iy Sems O 2%, JUHOR AL 2 i g REA 58 w1 o S R AR 3%
Koo TT R TREI AT g2 B 25T LA 2 rhoCo i) 82 5 R o e o 3 AT — A Jst DR AT T AR B
FIREXS SQL 1 AR AE HIFFAN S Al (A, IFA—E RERS AL EHE 4% SQL R FU P S BL A B g X 23— A
JEL B, FATRT AE R BEI I s T A TRV REDL AL IR KL KK BEWs A2 E, 102 AN s R ok
LR AT SR 7o SQU A IERBATII LA, 5@ WIREIT A TR IREA T — LEAT N 1 et e
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XL FATE AR IE AR I AR ] B3 491 2R U W Bt 2 2R S B DRt A R R 1R i
S b RT BR] R (0 1 5 D0 3o PO R S A (K ] s Dl I IS5 A0 SQL T f (1 Sh eI i M RETH FET 22
ISl o Ja HFRFIE— 25 0 H— & 52 (DR b SR S I 22 5 Bl R IO L RETH AR 22 52

I A HE 2 SQL T 1) (A Dl RE 3 B e R AR AT

AT ) S92 T e TR IR 994k SQL 151 1Y Dh g e ) B IRyR 2 24, i L BRATTF ki — A
SEARA S ZE]: AEBELH R A VO 5 2 SN BEZ BRI fR A, BEANBERC [ nick name, DLREE TN A2
P2

Lk S BAEMAELL FPUA RS user, user profile, groups, user group

FAVBF BRI RS 7k, —4% SQL A4 2 T FH1 «

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

HIRBAN Tt w] I I S AR 2% iR PP R E -
IR T R BRI 1 group IAHDAR BATPIAT AL D11 nick_name {5 EANZ 5325 -

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

RJGAERE L i g A Y user type $RFBIFEF ) user id #3 user profile F P HISHE+
[ES=EEPSE

SELECT sign FROM user profile WHERE user id = ¢

KK NAZREE G W2 R DI, R A R 5 58 B R DXl A8 BRI SQL AR FE o il >k i)
SRR M A S — PR R T S0 user_profile RAAVERVi M CHERE M profile fFED , &R 10 Uil
(BB INAE 20% /047 o TR SARSNIE, 10 BRAELE A0l e N R g b & B B S st e JUHE I A
hfe s PV BRI, 55 —Rh 7 3 ) 10 $ 2k & A0 K11

S PATARIF] 1 SQL 3 s 98 YR 9

XA ) SR R NHARFAE B e AR — A G, BN RGO AR, R
ATIXAEMIGAAE . SO, BSR4 I8 [0 06 S R LR, BURCh T > F
CUACHE T A R 3Z AR AMUR R 2% 1 8 A P 3 B

PG A — ML T H P B — A %6, A ThRETTI — M2 “ad” sk, &5 ‘o)
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JEARIARIRTBL RIEIRIAE] “ a4l RPHSHR R 414« RIA PR PR R R T 4 .

B RIXH, BAKRFK N IZ CLFIE X BAFAE R — O ) B e 2 I RHAT T 58 M RNK SaL
BRSEEMFEN AR . FINGEIE 7RIS D ROH PRI . SR SR 812 5 S G A
FHIrAE, BT AR BER SRR, FEFUEIXrE. R Wi KRR A AR, 47 4f Review H
CHTER R GRS, AR5 A T RE FIAE A/ B ISR .

AT R R T BRSO AMEAZICT, il Join —KSEMG,  RELEME
P TR EOI PR RTERE R . (HIE RN T AT 5 AP PR BB 7, DU SR Al
R B R E W] ISR “IH 7 Prls i) “ordl” iaams (It H #GE R — AN LD .

R, A T AR S TR AN RBP4 SQL, P SER TR R IXFEAE
PERE LT FEAS BRI R BRI T .

BRI PERE SR IR T 58 T A7 AR, FRATTE 22 ] DA — RS AN TR 207 et 3RA5 T 5 210
M B B, MRS “rH” PIERSETREAAIRN, FA DA AAREE A 2 ?

IR, ATREAT LSRG AA PUE T MIA A 3 2 7 o ORI T AN R AR (sl Hofhaitty) , I8
APA B 5E 4 v] LUE R AR HE XA D RE WU BE R SR P I S B A BATHZ N “nd” ZFK. XK
FATHAT LSS AT ZRE “IUH 7 ARSCAR S B R AR 8 “r 2 BRI, BT LS AT B R
To 8%, AT EE R SHORNT A RJa KX — IR Ui, T RE MR IX AN T RE TR PV SKeRoE, W
RUTRIFAZARR L, AR A FTREIFARIRII, MmN RSB P, iy HAE
A LR REM S AEIUHE, BRI ARH S 50h, B i B did 2 LU T A .

AR LIS T IRAT I PO DL — SE ST e VR RE T A R KSR, BR T IX LSS T
Pt K iR L2 A, W 2R GRS SE I BT R R GE R RE S A T B2 B H. I8 T —
RN LRI B BE T SEIAS 2 R I 1 il FEUR B TR S Do

1. Cache RGNS BH T EL Cache firH AT 3 S 80 2 U5 ) & (03 I, [N 3% T Cache
ARG BEIBIN 5

2 ARG X BB, X RS

3 KSR RENERIL PGSR, AT RGBT N BCRS SR T 3L GRS KRR 2 Join
WA, 1 MySQL Server £EA-Hdl 22 48 P K 2 BN T A B AR I 200, X 5 HBUE P A
BRKAR;

A RO PR R, R KR SIS S AT SO R G R AN T R R, 3 OB B
R TE, SEm B ARG RREARTERE, e P H AR

5. LBEBHAME ARG RS, A KR AL O ST AL 2 BB, 0 R AN S SN B R
T S Gt 5

PAEAAUR S AR WIS, AR RN R S B 8 e AT IR Z AR R TERE R L, AT fig



i R SOE AT A s AT A R e Tk A RESR S, (H2 — HARBIAEL Prfe, WA
SEE, Pty ok AR B AR AT 2 UL o

6.3 Query EFRIXRFEIERERI RN

R AT T N TR GE ) I D2 5 ox 508l 2 N Y AR S AR PR RE K S0, X5 AT PRE 234 SQL
R 2R R GUPERER 2 o

FART T AL B R UL, HERNGE A SQL B MIILS X TEREA NI, (EUERIRA 2 K560 Al g
TN NI A AFHIAR L, A SQL ERIEL Z FTAIEAL 2 IO TEREZE A R B AL, BT LI T4
AEZE 7 B AT 2 KIXA ) @A BATX A EA i T BT S 3 A s BLRIFE D BE AN A SQL 15
FENERE T T2 7 AR OK I 22 53 OARAS L IR, I3 AN SR 0 7 451 SR B AT 23 A A8 AT ) 6
k.

A AR B 5E A A R 45 REE AN SQL ), AESATPEREDT A7 AEZE 08 ? IX HLERATISE M SQL 1 f) 2
K 12 AT SR it Bt XA R AR 234 T

2 MySQL Server [ RS E] Client g ALK SAL WK Z A, 2l R 5017 i
Parse, ZEATHINIIIHT. SR5, MySQL 2l Sl fif it (Optimizer) HR#EZ SQL Frixy K 2%
PER WA R G R B AT VS0, SRR AR A MySQL YA S 5 B AL 0 it U ) 5 o, i
PAVH B “PATTHRD” AR PR BT AS 2 RS T oSl a0 A7k o |3 EORERIBURH B it . SRR
FRRAE At 5 R B (R B AT AR OGAL B, JFELL Client iy T B R IR A b 45 SRAR IR B4 Client i 1) V.
HIREF?

Wy XHEPTUR RIS, EIRA1E T ANALYZE TABLE iy 43 21 My SQL 5 2% [F AR S S A4 1 2 5 B
RGBSR e vl . X LG A My SQL A g8 i 5 2 AW A, Ak g A ATkl
AR, A IR Se G B ok g 10 . SEBR b, 70 HA — SO R0 22 5 FE A vt A AU B 1) 2
T .

TATHRGNIE , AEHCH A BLRAE T, SR RO TE RE SV S AE T A4 10, il 2 Hiodhs i) A7 B4 I
Mo T A A et , S BATUIANR Dy A2 T I B i AR IR, e ol S5 I Kt £ ml g
SATREEZIN, P RER BRI AR DO Bk, 3R Tl B MBS 126 rh 0 A Hedis 1R Ik,
P RE B U 1) 22 20 3 SOt e T2l e DL AN 2R E A Bt B O SR 78 s BRAT I B i oKk, /2 i
et SQL AP T TR

XFFME—— AN SQL BRIk, 200 MySQL Parse 2 Ja /M (S5 AR [ e 1fy, N g s B, H
PUATHRIZEA FHE LR R S 1. AN R S R0 SQLEf), 201t MySQL Parse 22 Ji 43 fift (K 45 K6 45 46 5 7T g
SEAANE, RMEA AR H 564 —FE I Ge 5 Bk AT, s P i AT o R v] g S8 A —
FEo MHATUHRISOE HoE —AS SQUIB AR A I S FE R F 2N 3. Prlh, SEELDhRE 84— FEIK SQL i
T, FETERE B RTRES A ZE A BRI TERETEAE. AR, WRThRE—AE, I HZT MySQL iRz
Je IBRAT VR 58 4 — BRI AN [R) SQL 18 )7 SR IRV AE 7 1 T e AH ZEAR/N T o 28R BT FR (1 FE 32 22
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N A TR L A BAR IR BR T S ik A FE I D ae e A R O 4% SQL IRk ey T 1 22

T~ —

ke U group (R id 4 1000 NI 4w’ (id) , M WEFR (nick_name)  H %)
( sexuality ) « H /"% 4 (sign) MM /74 H (birthday ) , JF #% B 0 A 41 /6 &[]
(user group. gmt create) KRIEATEIFHES], BUHHET 20 o

fRIRTT 5
SELECT id, nick name
FROM user, user group
WHERE user group. group id = 1
and user group.user_id = user. id
limit 100, 20;

R TT S
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;

BAVRE B PAT IR
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
fekckckcckcecececececeoeiok 1, row skekkekeiekeiekeiekeeekeeksekseksokskekskokekek
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



Extra:

Using where; Using filesort

sekokskokskskokskokskokskokskskokskokskokskskskskoksk 2, row  skekskskokskskskskokskokskokskokskskoskskokskokskokokok

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
sokdokokokiokiokiokiokiokiokiokiokiork 1. Tow skokdoksdoksdoksdoksdoksoksdoksdok ok ok ok ok

id:

select _type:
table:

type:

possible keys:
key:

key len:

ref:

rows:

Extra:

1

PRIMARY
{derived2>
ALL

NULL

NULL

NULL

NULL

20

sekokskokskskokskokskokskokskskokskokskokskskskskoksk 2, row  skekskskokskokskskokskokskokskokskskoskskokskokskokokok

id:
select_type:
table:

type:

possible keys:
key:

key len:

ref:

rows:

Extra:

1

PRIMARY
user

eq ref
PRIMARY
PRIMARY

4

t. user id
1



seksfeksoksokokokokokoksokokioksiokk 3, oW skekskskskskokskokskokskokskokskokskok ok kok ok ok
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

PAT VRIS G 23 -

fift P T7 S AT IR 7R MySQL AEXT P25 Join BFRERFIH I T 25|, user group FAIH T
user group gid ind & 5] (key: user group gid ind) , user F Al ] 8] T F & &K 5] ( key:
PRIMARY) , {EZY5 Join i MySQL Miid Where 1 J8/5 M4 AL S user RIEAT Join, 5 ilid HF 5 HCH:
Join JE45 A “limit 100, 207 4545 iR (0],

iR TT 1 SQL BRI 2] T A, BT UAAT I RIS e — 28, e nT UG 2P SR AR
R TT % 1 — AR T &5 MRS, PATIHRIE R % B LL user group 4
WKz, e il user group AT BEF D IHEATIX — iR 45 AEHE R, Bt EUA T SQL TP

“limit 100,207 4545, X5 5 user KT Join, 1HEAHMNEHE . XE T HeE NSMEEE A &

Muser group RZFTHfF S user £ 5 Join FIdRAHIFA R 20455, M2HEA group id=1 HIPTH LR
W 2IERFBFSPATIHRIP S AT, ZAT WAL U T AEsNZ 2 A 1 20 4500 5% 2
yY[EI

I LA R TT R AT TR, FRATTRT DUE B0 5E — P i ok b @R 2 fluser 2 5 Join il
£ My SQL 38 ik 8 v Hoif it B k2 31166, A& user group FIR BRI PTA AL group id=1 i3k
£ (RGOS PREd & 200000 o 155 R E R TT ZPAT RN, user 25 Join KA 20
4%, WEAHZEARR, I AT BRI AT, ATAK S = i 7 N A% WA T8 — R g o 7 %

I TR AN TIE 6 B AN i T 22 ) SQL SEFR AT I profile FEANME B, SRIGIEFRAT LA AR .
T SQL FE A PUAT T T HE 1) 55 K 840 e U5 4 TO AT CPU, BT LAIX B A T 5 405, 1 %1 H4 BLOCK 10 A CPU
W0 profile {5 & (Query Profiler HJVEANA4ABAE G I 1T AT -

JEATIT profiling ThE, SRJ5 20 HAT AR5 521K SQL i

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



- 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 \
1 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



| 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 (0.96 sec)

BHE RGN profile [FE, NIKIBATHIMA SQL 1HAJIHAT profile [ RO &R KT

sky@localhost : example 10:47:07> show profiles\G
seksfeksoksokokokokokokokokioksiokk 1, oW skekskekokekokskokskokskokskokskokskok ok ok ok ok
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
seksfeksioksokokokokokokokokioksiokk 2, oW skekskekskekokskokskokskokskokskokskok ok ok ok ok
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;



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

|

| (initialization) | 0.000068 | 0 0 \ 0 | 0 |
| Opening tables | 0.000015 | O 0 \ 0 | 0 |
| System lock | 0.000006 | O 0 \ 0 | 0 |
| Table lock | 0.000009 | O 0 \ 0 | 0 |
| init | 0.000026 | O 0 \ 0 | 0 |
| optimizing | 0.000014 | O 0 \ 0 | 0 |
| statistics | 0.000068 | 0 0 \ 0 | 0 |
| preparing | 0.000019 | O 0 \ 0 | 0 |
| executing | 0.000004 | O 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 | O 0 \ 0 | 0 |
| query end | 0.000006 | O 0 \ 0 | 0 |
| freeing items | 0.000012 | O 0 \ 0 | 0 |
| closing tables | 0.000007 | O 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 | O |0 \ 0 | 0 |
| System lock | 0.000007 | O |0 \ 0 | 0 |
| Table lock | 0.000059 | O |0 \ 0 | 0 |
| optimizing | 0.00001 | O |0 \ 0 | 0 |
| statistics | 0.000068 | 0 |0 \ 0 | 0 |
| preparing | 0.000017 | O |0 \ 0 | 0 |
| executing | 0.000004 | O |0 \ 0 | 0 |
| Sorting result | 0.928184 | 0.572035 | 0.352022 | 0 | 32 |
| Sending data | 0.000112 | O |0 \ 0 | 0 |
| init | 0.000025 | 0 |0 \ 0 | 0 |
| optimizing | 0.000012 | O |0 \ 0 | 0 |
| statistics | 0.000025 | 0 |0 \ 0 | 0 |
| preparing | 0.000013 | O |0 \ 0 | 0 |
| executing | 0.000004 | O |0 \ 0 | 0 |
| Sending data | 0.000241 | 0 |0 \ 0 | 0 |
| end | 0.000005 | O |0 \ 0 | 0 |
| query end | 0.000006 | O |0 \ 0 | 0 |



logging slow query | 0.000004

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

TAVEBEBMS SQL HATH I 10 JHFE, WEXAEET “Sorting result” , AT
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3. TEAFHOTRAE BINE,
ft s %
JE86T7 % AN FRAE BN 7 02, TP B4R LA LR TR il 45 S

T

user %

| Field Type Null | Key | Default | Extra |
| id | int(11) | NO | ) |

| 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 ;A3

| 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 JFERIE:

| 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 |



group message el T3%:

| 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 |
A G T
user FHEE:
| Field | Type | Null | Key | Default | Extra |
| id | int(11) | NO | ) |
| nick name | varchar(32) | NO | | NULL |
| password | char (64) | YES | | NULL |
| email | varchar(32) | NO | | NULL |
| status | varchar(16) | NO | | NULL |
user profile ' EMER Gidk5 user —— XMV
| 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 IXMANKFIE—584 —Ff

group message 1S4l T3%:




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) N0 | | NULL \
| author | varchar(32) | NO | | NULL |
| subject | varchar(128) | NO | | NULL |

group_message content M THNAER (L35 group message —Xfp)

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

BAVHE R Lt — R AME R T Z T B0 1 Schema [P Ao X 5 BRI &, — DX AELE
group_message RHIENN T author FBERAFHOKMAES FINERK, 5 user KM nick_name AHXTR, Fj4b—
AN S ZAME T Kt user KA group_message KHS IR T AR, KR HHE——X W,

HE A LR EEEGR—L, HhRERINBEZ T 24, RIG=E1E group_message TILRTE
BT AEE TR BATRAR—F, —MHEX RG, VinEZ ittt 4 ? AR FH ARG 2
TR AN T o G 91 2 DT A 2 AR RS A oK A group_message R, [RIINF G 7R
JE AR A el P 2 (WeR) SRR . FR MR M 77 SR BETH ) Schema,  FRA 5 %
PATHALN T IZFER SQL 15 Ak 15 21 K -

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

EJZ 58 PR IT R PTT EAT B SQL SR AR, i 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 HHLEER, KRFCARREARWI R IA LD T, 5 M R N N R I BR AT Join,
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o NIFATEAHT— N MySQL IX =FP8i & iRF SR % B AR e

® TYHE (row-level)

ATPE B R IRVRE U B 6 SRR RORE BEARL /N, 02 A5 KBS0 2 7 S 0P e I B ) S A
FEf /) BTSRRI AR /N, I DL AR BE SR IR R s, RefS 45 T I IR e R T BRI
I RACFRRE )M i LT = T R N T R GE R M fE

BARRENSAE IR AC B ) BT BORIOL S, (HRATRABUE I ok 7 AN DB . i - 8UE B
(RIRURLEEAR /N, BT LARECRIUBURNURE IO R SR S B S 2, ORI AE AR Ut K T Bk, A7
PRV W R o) R A HEE

® E4HE (table-level)
FAT R e A, R PV E A& MySQL B A7t 5 | 25 Hh S MUK B P B s WL o 12680 e LT B KT



R RUE S B AR S T, ORI RGP Rt/ o BT DASRIBCBURURE TR R BEAR B . (T 3R —
RERGIEANZRBUE BT LAAT DAAR LT 1R 36E G PN PR ATT ) 2L ) AL

AR, B RURE R K Iy Sk dee K PR A7 T e gl 2 tH LB TR 4 ISl S5 e, BURE T KR
T

® TIgEE (page-level)

U E /& MySQL Hp FUAOBRE ) — Pt e g0, e H A B30 1 A B A A bt AN AR R Lo Dt
SE FRE U BT BORE BEA TAT e 53R G2 0], BT DLSRIUC e P 7 2 1 O TS, LA A e it 1)
HRACBLRE W IR T Bl =& 2 0. 5346, TeBie FATgesie —E, S RAEP0 .

FEESCHR P S BB BIUE (M R b, A B0E DEUSURURE FSE R0l B0 A [ S50 (0 A0 i s 2 A
AR BRI 1, SEIUAR B R 2 . ANid, B B DR URORTRL R A, IR 3
Vi SRIE B EEAF  T RETE R B2 BRAR, REEBUTF R EREEZ 3271

75 MySQL 2 i, A P R 0 10 1 & My ISAM, Memory, CSV Z—SUo RS 45PE A7 ik 514, iy fd ]
ATYBE K3 22 Tnnodb f£A# 51 #ERINDB. Cluster f#Af5 14, TIZUUE 122 BerkeleyDB 7 fiff 5| B X4
FEJT

My SQL [t b (80 e AL 32 et p I e g s Tk g 1) o 7Edeb], MySQL A S vk — i sg A ghior
TH P 5 e ML, T HAE S MySQL £ e, MySQL HIA7fiE 514 (My ISAM A Momery) [
W AR AT L AE R 208 A VE AR oDy ) (5 7 PR R % . 252, Bt
5 MySQL fRIAKIsE3E, REMIAKIEGE, 76 MySQL3. 23 JRASTF R %, MySQL JF & N A AIFAME IF 2 Hif
PR PEOAABATTR I — N RFEIE B A R I, 5 — AN RFEE T DX Z R AT insert #4ER, W
Aih g INSERT 2 5ds SR il X st & MMy SQL M 3. 23 B FF a3 AL F-AT T IT i I Concurrent

Insert.

M H Concurrent Insert Z Ji, MySQL B R N A AME 2 5T R Ge T I8 e SEIIh e, (H 210
ICHGESE TN T X Concurrent Insert MSCHE, JFRA BIEALEM . WR2EAALZ)G, k% BerkeleyDB
AL MBI, Z ATIBUENLERE S T 3 KMPki% . K4 BerkeleyDBA7fifs 51 #3547 My ISAM Al Memory
ARt [ ] — I 20 R A /p B — SR U [ e — AR B BRI, A R A A L Rt U i) B S FR) RORE B2 4 /N 31
A page, IX AL MySQL FF & N G ANGAS Fif— IR A8 S50t i B A R SR

BT E SIS, FEBUEILHIARER L 2K, ik MySQL I NRHRE S AT eI —Fh
ST R A S PR A 5 SR I B SEIRL A o G SR Sk B LT P it 5 S BT 3 B0 A 5 | )
RPERER) BE, 8 ™ AT i il 5 SR A AOARARE, X0 MySQL 2 "l AR AN EE A 21, PNIX
SEANTF AT MySQL (¥ A Ji& S8tk o P LU RRITATIANS ANBGET T B W1 Bt 917, AERV0E S LA - 1
HEE, SEVRAA 515 A C o MySQL Gl 32 A& A B BUE Y 1M A AT Y 12 B REBUE 2 -

7. 2 BMPENHIS



FEREAR T fife T MySQUBIUERLHIZ 5, 1K — 17 3RA PR R0 20 MySQL A 5 S (KR BUE M LA Al £ 5|

B H G SIUATBUE N, B T My TSAM 77£6% 5 4R Tnnodb £ 5 | 8 SL R .

RYHE

MySQL (IR GABUE T2 AR, — Mo B80E, o1 — M2 B80E. £ MySQL , T2l g4
BAFRLEY X FFBI0E . IS BCA AT IEAEBUE M S BUE R K, SR S P I3 S BUE

§1§\7 QH—F:

* 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)

M ETEE EB ) BT &R WA 555 B AR GEWS AL Current read-lock queue H#k |, BAFIT (5 B
PGSR R R I T A A7 . T 1EAE S5 A B e EUR A5 B A7 IAE Pending read-lock queue Hiffj, 3

AP TBCS AR SR At 42 TR R IR A AR

HARXS T IRATTIX el 3 kU MySQL EBLH SR IBUE CGRBUE) R IRSUE M 'S BUE XN R,
{HIE7E MySQL S Brh H145 208 11 FhBie 288, h RE D —MM2sE (thr_lock type) X, #{HHH
AR
B e A i B
TGNORE R AR SR TN AT TS, AR B g5 A AT BA A

TS HATAT S BA-
UNLOCK BB E i SR WA B 2
READ S
WRITE Wl S BE

READ WITH SHARED LOCKS

fE Innodb HAEH 2], man ~ 74
. SELECT ... LOCK IN SHARE MODE

READ HIGH PRIORITY

e B

READ NO_TINSERT

AN FVF Concurent Insert A E

WRITE_ALLOW_WRITE

XA IS B ER e 2t AE Al 5 B B AT AR BEAVUE A I
fi, mysqld SEVFHAR LR FEAR I sl BAUE, AN
B SR PR b 58, A7 fif 5% A Cth S HiE S A KAL P

WRITE_ALLOW READ

% FiBl o 2B AE W26 4 DDL (ALTER TABLE ... ) HBf
fi%, MySQL mJ LA AV At 2R FE SR8 e, PR oA My SQL A2
T 3 T AL AN F SR 5 T RENAME T 52 fi% Thig, Ffei
AR SRR AT AR T LSRR 2%

WRITE CONCURRENT INSERT

IEERET Concurent Insert WA A MBE 7K, 1%
R HEAT A%, BT READ NO INSERT 2 M Ho At AT fr]
TR 1 SR AR AN 2 4l FH 2

WRITE DELAYED

ZE44 1] INSERT DELAYED IR i (1) B s 2

WRITE LOW_PRIORITY

Woow RO AR on Bt e o0, o i B
LOW _PRIORITY UPDAT = 1 ffiij*E

WRITE_ONLY

MPERRAE IR SEAN B e TR 2 S RGN B
4T CLOSE TABLE #4f, 753/ it A ol B0 41 o 2 70 ik
J& WRITE ONLY




BAE

—ANHT I g 1 SR AE FE SRS B e WU IR Ik, T B A AN S AT
L W SRBIE I T IR S BT S Bl
2. BHEEMRY) (Pending write—lock queue) TVHE T &L 5CH KIS B e &1
WAL T BT AR G, ZE RSB, IR A {5 B AF A Current read-lock
queue 1, TR BT AEPAEAT— DN EE L, #S B0t NSEFF A4 Pending read-lock queue
EXERAY N8

HHE
MR s SR S e R, MySQL B 2B & E Current write—lock queue /&7 L&A 8 AH M) Bt
VS BAFAE .

R Current write—lock queue WA, N K Z Pending write—lock queue, #I1% £ Pending
write-lock queue H#F| T, HOWTEEIENERNIIIFEIE A SLREERBERTFE. k2, WH
Pending write-lock queue K7, MJFKM Current read-lock queue, WIHRA B E (AL, WK FEE
HE Pending write—lock queue &5fif. 48R, Al HEIERILL N IX M FPRE R -

L RBUERIREAY ) WRITE_DELAYED;

2. SR HE Ay WRITE_CONCURRENT INSERT 8 # & TL_WRITE_ALLOW WRITE, [ I

Current read lock J& READ NO INSERT HJ4HE2S7Y

B FIX PR IR DL, BAUE 2 SLBIRAF M EA Current write-lock queue Ht

TR W FFEEZE — IR A EE Current write—lock queue H CATELE T HUEA R AR IR N SHUEELE, I
20 R RERE N SRR DA B S A N 28 YR B e IR RE TR T &

T SRS S5 A AA 0 5 B SR 0 e ) 3 22 8 DA A 5«
1. &7 READ HIGH PRIORITY fJie4i i€ 2 #b, Pending write—lock queue H'H WRITE ‘54 5E AEMS FH
FEPTA AR 5
2. READ_HMIGH_PRIORITY {5852 i R e 05 FLZE TS Pending write—lock queue H IS HiE ;s
3. P& 7T WRITE B8iE 224, Pending write—lock queue LA ATAA] 5 431 5 A1 LU 240 AL SE 2%
Ko

Hie HILE Current write-lock queue ZJ5, ZFHZERR T DL REOL R T A oAb 2 1 iE K :
TESLLCAP it 51 900 oV R, AT RASS¥F—A> WRITE_CONCURRENT_INSERT ‘5 85 175 3K

E {5 4 WRITE_ALLOW_WRITE FW i, SVFER T WRITE_ONLY 2 AW BT A 'S 8 e 15 =K

B E & WRITE_ALLOW_READ [¥jis i, fui/FRR T READ_NO_INSERT 2 4N Fr A G528 2 1 3K
B A WRITE_DELAYED [¥EHE, FCVFER T READ_NO_INSERT 2 A1 1) I S e i 3k

452 3 WRITE_CONCURRENT INSERT [ i, fCiFFR% 7 READ NO INSERT 2 AMK T B2 e i =k

1o W=

B MySQL A7-fi 5 | S AT A e, H R MySQL B SR BLIBUE WL S A BT INEI L /K T, IRZAF
fili 7 | B HEAE MySQL P LR BUEHLIZ A T A4 515 B iy A uE .

My TSAM £ 5 | BEHEA b mT LU SE XS My SQL Fr 5 3 (0 85 AL A e S5 00 FR) 0 SRR MR e K ) — ol A s
ST, BAR My TSAM A6 515 B IR RAE B S R BTENLE], (BN T AR SRR R



MySQL 76 R A B e WL B A b T 2 FF-H Concurrent Insert HIEFHE T EAT 7 AH N () S B0 0 o

T At LR S B S (I AE 647 % 5 1%, W Tnnodb, NDB Cluster LLJ% Berkeley DB {25 | 48 ) & il
MySQL K 5E (K AL B B AT S5 A0 5 1 B CORALBE,  £F MySQL FP{X4F4 WRITE ALLOW WRITE KA [KHE .

H1 T My TSAM A7 fi# 5 3 A FH 0 8 0 ML 96 42 02 i My SQL S0 1 2 40 B e S, T BAF T FRAT1# B
My TSAM Fif 51 EEAT N 7n WA 515, SRSCBISR R UBUE 10— L8R E . T, A T ikl e
A, PEREAE ] B2 R MRS -

Hsf Session a Session b

Zl

READ

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

WIRY test table lock JNEE4E

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; : : :
f f f ‘ a ‘ b ‘
| a | b \ : : :
f f f ‘ 1 ‘ 1 ‘
| 1] 1 | : : :
’ ’ ’ 1 row in set (0.01 sec)
I row in set (0.01 sec) b 27 5 th A B 5
H ORI ER A P 2E

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— MXIXE? BFHZE 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)

fif B 12

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

1E session a BB E B2 5, session
b 3RAF 7Y, BT

sky@localhost : example 11:48:19> 1 | sky@localhost : example 11:48:20> ins




ock table test table lock read

local;
Query OK, 0 rows affected (0.00 sec)

ARIPEOE IR N Tocal ZEIR

ert into test table lock
values(1,’s’,’ ¢
Query OK, 1 row affected (0.00 sec)

HoAth session [#) insert AHPH 2

sky@localhost example 11:48:23>
update test table lock set a = 1
limit 1;
FHoAth session (1B BT A1 1 PH 26
WRITE
6 | EonEHHAAE:
sky@localhost example 11:27:01>
lock table test table lock write;
Query OK, 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;
1; HoAh session #PHZE
la b |
o1l
1 row in set (0.01 sec)
H . session A LA4k&isE
8 sky@localhost example 11:27:02>
unlock tables;
Query 0K, 0 rows affected (0.00 sec)
FE TR E P
9 sky@localhost example 11:27:16>
select * from test table lock limit 1;
| a | b
o1l
1 row in set (36.36 sec)
oA session SRELP) YR
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

JE T HAT DDL (ALTER TABLE) , 3REX W

select * from test table lock limit 1;

a | b \

1 row in set (0.01 sec)

HoAth session M2 Al BH 2




RITE ALLOW READ K70 (1) B4

ITHBE
ITRBUEAE MySQL [ S BLA e T 2, 1 AR 5 15 B ST se 3L, W) 0 RS P A
Innodb f#fif51%, LLK MySQL 173 A UAA# 51 % NDB. Cluster S5 SEHL TATZUBIUE -

Innodb 4 e A5 =X S SEIRATL il
Z IS RAT I A AN 5 12 AT, i B ARSEIAR &4 2200, 1 Innodb & H § 9545 1447
s 1A B 2 G518, I DUIX BLERATTE 20— F Innodb B8 E FPE

EARR L, Tnnodb FIBIEHLHIAN OracTe 2ot A A DAELZ Ak o Tnnodb AIATZBIE RIAE 2> A PIFRHSE
M, SCEBNR LS, A BUE NI SEBLE RE T T AT RAUE MR BUEIEAF,  Tnnodb B [RIFEAET
TR CREBUE) MM, Wit 1R I BUNE R BX P

MRS E Y A O EREABEEIN B I, R RN BUESUE R B O f E R
Ik, B S ORI — N, A AREIER RS, Ha2, WRIERH ORESEN L
MBS 2R, WA RERE A BUE R IR 2 5 H A REIREIBUE BHED R IN A CRBUE. R
BRI 24— D S5 E e BB IR BUE I, W RAB 2 B O 2 B C g b Bt R it
fk, 1ZF55 AT LA EBUEAT AR B — M E N8 W A OHE IR, ARk b
AN — AN S8 R A O E R R RAT (S 588t B — M HAb B 3s,  WsE/ER
I AR AR B R ICEBT LUR N A 2 A, (R R R HAR B R N R R — M. BT
LA, ATEAE Tnnodb MIBIE S ER ERTELY g PURR: FL240 (S) , Heb® OO, FIRILE80 (1S) M
BB (10, FATRT DO DL AR B S B IREX YR BT AP 2RO R

S At £ T LA & ) HEAb

(S XD (Is (150
B (S) HAE MR HER S
FRAt L CO R MR MR S
Sl A e UIES e e
(IS)
B HE A Bt o PN HR HER
(IX)

E4 Tnnodb HUBLEHLEIA Oracle 45 R DM HUML Ty, {EAE i S ILHRARAAR RIRG . ik Uit
1 Oracle B SRR EIE T B WL FF (RO EE block L3P 40 M L RBUERS B, 117 Tnnodb
ARy )R e A T B AN R 2 AR — AN 3 B2 5 I ) bR e B
TISHRAY . Tnnodb (ECFIE LI SRR “NEXT-KEY locking” BB . A Query 14T idFe
P T RS, b 2Bl e S A IR 5 L, BRI MR AR A 2

[T S LEARE A (K598 s, At A BUE ML E )5, BTSN A A B AR 2 B e 52
RIBUE , T A AR AR IR0 TS T4 N R SRV P P9 AT el o 237 5 R I AT RE S 0 P RE 3 1k
RRIE T o 1 Innodb 25 H RIARRE 2 4 T X BRI, i DU Tk 6 £ 1] B VR SEEANE .

B T B ST Tnnodb AR RER FATITSE IR 2 Ah, 3l 1k 2R 5| SEBLBUE 77 A7 AL FAd LA EOR e



an
[aa

Eﬂ
@ i

4 Query TVEFHIR SR, Tnnodb 2 JEFHAE AT SO BIUE M ST RGO BE, EROFK
PERER FRAIK;

i Quuery IR G DFA S PATIE IS AF IR, Bk 2= 8T 2R 5 1 B i AR ) Bl mT
REAT B 73 JEAN R T1% Query MG REEMATHI, ERMSWBUE, BN IH BBHUE 12—l
M, AR R T 6

©® i Query FEAEJIR G EAL B NG, Un RAL T K2R 5 18— AR 1Rl R B AT AN R I R
LR IRFAFI— ) — S RBUE

Innodb #2545 B 25 o) N8 e M e

Innodb SEFRHIALE 1SO / ANST SQLI2 ¥Eyarf fir € X i Read UnCommited, Read Commited, Repeatable
Read Fil Serializable XU RS IEE o] RIS, AT RAEEIRAEF SR —23, SZILT 2 A
Vil

ZHIAESR R B AN A, ATHRPUE FESHORIEB AL, Tnnodb AW RERISh. 5 TAL8
R B RE BT AAEIX LR F0E 1, A8 )5 0 I BUE 7 ] il il — AN S Bn IR ] 5 J KR K % e et
A f e XHEIRATEZEAA—F, 4 Innodb H 24 ZARIBIFER™ £ 2 J5 & Wl SR AL TR o

f£ Tnnodb [R5 BRMBUE NI, A7 6 T TREAEBIRLE], 2 fE R Ge b B AL i AR JE I 1)
RS R IZ S A7 A 2 Tnnodb Al B R GE ™ A2 TAEBZ e, Tnnodb 238 I AH VR A ok 1B 31X 7
PRSI AN 55 Th BN SRS OR PR, itk S A MR 355 s 5e e 8 Tnnodb 52 A2 K ks
HEAIE S5 /N e ? MySQL B 5 PP H R R 21 7 IXAN R, 92s BAE Tnnodb ABAEBIZ 5, 2 1H5
AN S5 8 B ST I 10 Bt SR P 58 S TS5 KR o i Ui A 555 P e A 1) i o
FHZ, AR HUBAN SRR . B SRR EE RS, S AU SR K AL
Innodb f£fif 5 BRI, Tnnodb 2 BEIMAKLIBIZILW, X Imt H BELE I B0 ki I PR AR P iz st
BT o JiAh, B A RE A s R AEAS Y 5 1) Tnnodb B5E 7] HH R o

Innodb 8 ZE ML I~

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: O

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

I Z) Session a Session b
AT B AR
1 mysql> set autocommit=0; mysql> set autocommit=0;

Query OK, 0 rows affected (0.00 | Query OK, 0 rows affected (0.00 sec)

sec)




update test _innodb_lock
set b = ’bl’ where a = 1;

mysql>

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

Warnings: 0O

BB, HREARA

mysql> update test _innodb lock set b
=’bl’ where a = 1;

WePLZE, Sty

mysql> commit;
Query OK, 0 rows affected (0.05

sec)
s

mysql> update test innodb lock set b

="b1l’ where a = 1;

Query OK, 0 rows affected (36.14 sec)

Rows matched: 1 Changed: 0 Warnings:
0

MRBRILIE, ST AT

KR ITH PN LR

mysql> update test innodb lock
set b =72 where b = 2000;

Query OK, 1 row affected (0.02
sec)
Rows matched: 1 Changed: 1

Warnings: 0O

mysql> update test _innodb lock set b
=3 where b = 3000;
Wi PHIE, Z5EF%

mysql> commit;
Query OK, 0 rows affected (0.10

sec)

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

BHLZEMERR, SERE R

(] BB AT SR (47 A\ T A

mysql> select * from

test_innodb_lock;

b

:
| a




4000
5000
6000
7000
8000
9000

— O 00 N O O B W =

9 rows in set (0.00 sec)

update test _innodb_lock
set b = a * 100 where a < 4 and
a > 1;

mysql>

Query OK, 1 row affected (0.02
sec)
Rows matched: 1 Changed: 1

Warnings: 0O

10 mysql> insert into test innodb lock
values (2,7 200’ ) ;
WePRZE, 254
11 mysql> commit;
Query OK, 0 rows affected (0.02
sec)
12 mysql> insert into test innodb lock
values (2,200 ) ;
Query OK, 1 row affected (38.68 sec)
PHIEMEER, SemddiN
A5 FH 3L (R 2 51 AS [R5 1) BH 2 71
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’;
Bl BH 7
15 mysql> commit;

Query OK, 0 rows affected (0.02

sec)




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 #&ACH 4%, PHIEXFR, THEMK
SRR
17 mysql> update tl1 set id = 110
where id = 11;
Query OK, 0 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;
545 session b BEHCTEYR, A FHZE
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
54 session a BEBEUR, HPHZE
P session HAHSESERAT7 RSO G A BEREIE G BEIR,  Jd 1k 1 208
7. 3 EEFAHNFIKL WSQ
My ISAM LB 2 1

XEF My TSAM A7k 515, BRI SR AU A8 BIE S BIL A I RE Hh B SEBLA T 2B sy DU BT i R )
BT ASHREL AN, Bl AR B T RE IR VR AR A e D AP T B IRBORL RS LU AR, i DL B e BE R

K1 TG DB LE R A BIUE I A2 2, I AERORRR B e BRI F A A BRAE T

eI

FITEL, ZEDEAE My TSAM A7 4if 5 | BEBUE il R I, e R B A it e A ek LG P A e o il F8iE 403
FEANTTRECARI T, FTLABRATT I JE 75 BT RELEBUE (IR TR 22 K, AR5 i L m] BEJF A b AT R 38 A1 m]




L AR E N )

AFEBUE N TR, R LA, BORSKESEWT A 5 1, E S PR OB A HOF A AT 1 7. iyt
BUE N S TRERIRENE ? ME— ) M2 1 BATH Query PAT IR TR AT REMI ..

a)  JRPB KR % Query, FE % Query R BULAN/ NI Query 73 ATREAT

b)  RATREMIEE S R R T, AR EE AR R

) JEEL My TSAM A7 513 (3R R AR LA S, FEibl 7Bk

d) MG ERHL A My TSAM 2 Hs 3Pt

2. S EREIFAT HRAE
Ui F My ISAM SR8, 1 oS BAHPHIE IR A, nl e e N A A 78 My ISAM A7 51 B (1) 2 F gk H
fese e M EBATI, WINEFIT T « KEAZZIE T, MyISAM (74t 5| 3k — A B WA I rreE,
A& Concurrent Insert (FEAFEAN) MR,
My ISAM 124 5 | — A 1EH 25 FT T Concurrent Insert LIAERISELTN: concurrent insert, AJ
PLVEE N 0, 180 2, =/MER BRI
a) concurrent insert=2, JGif MyTSAM F#Aifi 5| 4 1) & H5H SCA IR o T) 38 4 2 403 A7 A R kg N ks
M TSNS, # AR VAR SO R #E T Concurrent Insert;
b) concurrent insert=1, 4 MyISAM f#fifi 5| 883 Zim SO i A AN AR A 205 PR 25 [B) RS s, ] UM
B #RHA4T Concurrent Insert:
¢) concurrent insert=0, JGit MyTISAM 74 5 | 4 i) S K0 SO v 1138 40 A2 45 7 1 DRk A e 540
M R WRZE], #A LVF Concurrent Insert.
3. BEA MBI N
TEARZE S FIEE AT — P IRATT T AR R T MySQL BIR 8 e X T 'S 2 A AR e R e 1), 2R
WHOL T 2 ERAHER T Prih, R3] DR YE % B RG22 e vl 1 5 B LA
Ko MPRFAMRGE AL F, 0 HEPU SRS wPERE s, TdiTn DU ¥ & R 42 Bk I
low_priority updates=1, ¥5 P0G R E M L PL B RAR, BT ik 25 UF MySQL J i 56 Ak 2R 15217
Ko 28R, WIRIRATH RS T2 A RO UE L B N PERE TS, W] LAA R E low _priority updates
ZHT .

XHEIRATE 20 DR IXANMEYE, $F concurrent insert ZEBCE N 1, 14 40 AL A B I B 1 v g
PEAR /NI, 0 SOOI FR VR 9 2 5 3 (R SR AN R RE I A 36, #F concurrent insert S E
b 2 FRATRASE . MR, BRSO ) R A AR ), ARV B A AT (R, S 2 T L A v PR A T
FEEUE 2 W5, B DA SR BR AR AR/ E, R BUR concurrent_insert WE A 1 Y AIE,

Innodb T8I IX

Innodb F70f 5 148 T SHL TAT A E ,  HARAE BT AL SE 77 1 i iy R (0 Pk e 4R v fig L 3R 2t
TE BN Y, (HR AR R IR R A ERGE ) 7 T BT A T My ISAM IR MBI E ). M RG IR R A
i[5, Innodb [FJFEAANEREFN My ISAMAH LU AE 25 LR S L3 T o {HJ2, Innodb MATEAE AR A L
MEsg I —r, APFAMEHA LB E, FTHES L Innodb AR RERIMAMANGELL My TSAM =1, EE&R T fE
SHIE,

TS BRI A Tnnodb IATHAUE, MBI KR, BATLAUEES LR TA%:
a) AR P B AL KA R TR e, AMTEE S Tnnodb PRk ok 2% 5 |5 et i 72
NRLRBOE ;



b)  HHBLFRI], il Innodb FER 518 LI N W BEMERR, VT RERI4E/ MBS VEH, 8 G
T AN EBUE 5 H Al Query AOHRAT

c) AT REID T R RS R B A, JE S A DA TR) U R 1) S T e i T BOE T ANIZAUE
ridaK:

d)  REPEBIE LS I, I BUE B AT AUE IR TR

e) AEMVSFIABEAVFIINLL T, A BARION I F 55 MR, LAk MySQL DAy s I 55 I 1 4
I3 BT R AT BRI AR

T Tnnodb HUFFGEBUE I bE, T AT 227 tE 0N, T bk 1 D SE =
(O /INERAL, 20T T RS 46 1 ML 5545 A P 208
a) AN s A, AT RESIRANIR U T, B L7 38
b) AR —AN IS, AT REME KB BT A E T Y, WD TR A
©) AT A P TERA L S A T A T B R, i GBI D B
P

RGO G S LA )

YT PR E i, MySQL NI WAL L 1T TRPIRESAZ Tl sk RGN S8R IR SO, FAVCE R
MySQL SEHR IR G 8 14 AR A i

mysql> show status like table% ;

| Variable name | Value |

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

XA AR AZ B SR MySQL N R Z i e IS 0, AN B3I

® Table locks immediate: j74EFRZEE HIIREL

@ Table locks waited: HiIUFRZEE 5 1M A 2B A5 A5 O ICEL

PIAS RS E AR & R GE A B 5 TR ARl s, B I (0O B 1 < 1 0 & 1. 2 SR LY
Table locks waited IRAHELE S, WAV RGP EEBUEF IR LB E, ST L athh
ft a2 N8E REFH T .

XtF Innodb FHAE AT HBUE, REuH2iiad 5y dh— 41 A RPRAS A SRIT %I, Wk

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 avg | 37736 |
Innodb row lock time max | 121411 |

Innodb _row lock waits | 13 |




Innodb FATHBERELEAANOLF THUEERHREL, Il TH0E SN, BICEYRK, UL
BRI, AR — AN E B BRESE TR 7 900 IEAE S A B8 SRR . X2 IRAS =1 13 B an
—F:

Innodb_row lock current waits: Z4H[IELEZEFFEE EE;
Innodb_row lock time: M RZ)Hsh3| AL H & BN TR

Innodb row lock time avg: RFHREEFFFTIC I,

Innodb_row lock time max: MZRGEA ) BNHAEEAF 55 1K T AL IS ] 5
Innodb_row lock waits: FREHBNIE BIIAL LS ILEERF R IXEL

T 5 ARESZ R, HREZEN T E R Innodb row lock time avg (ZFfF-F I K)
Innodb_row lock waits (ZEf5 k%) LA Innodb row lock time (ZEAFEINK) X =T, JuH B 24%
FrREUR Ry, 1 BARRGE RN AN I, AT T Z 0 RGP b A FG itk 2 W55, AR5
HAE 7 A 45 55 F4a e et vi-&il.

HAh, Innodb H THALIX HANRGURED E 2 A, IEFRAE R HADTE 4 =F & i BT RRIRSE S At 19
Mt . mrBLE L an N 5k E
1. HFEIE Innodb Monitor FKFTFH Innodb [ monitor ThfE:

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

2. SRJEEIE A H] “SHOW INNODB STATUS” EEAMEE (HTHHNAERZ ALK T) ;

A AESS A T A 8 AT A BE5E AN — Y innodb monitor HYZEEWE? PR A AN 1% & Se b bahte i
Innodb AT TFHASE WS At (AN TR T, SRS Tnnodb 52 ¥ HLES VRSN I 5 45 DL S Bl 15 B sk A
MySQL [#) error log "', VAMEIRATG I —0 43 M4

7. 4 NG5

AFELLMySQL Server FFHIBUE IR, 28T 12407 MySQL A8l k) iz A BUE T AR U E A
AT B ARSI, IR My ISAM A1 Innodb 3 5 K SR (R 470k 5 | A Ry os il AEA 5 | B BT A FH 1
AYOE AT ZBIUE T BN VR I o3 A A s . AR, PRI e A AP B0E 5 KR, 45 AR A
WREBCISES . feJa TR T MAEMySQL Server "HAUNTERAG R EE 1T 2 FUE IO RIS PR Ay A
BN A RERE R A3 AR BAR MySQL Bt HLEIT A7 — & s

% 8 E MySQL #EE Query KLt



(I=E
FEZHT “F2m MySQL W ARGHEREMIAIRIN R " —FhEATHC L0 T Query H)x Hdl 2 1
REMIRE AR R, I AR L 1B MySQL 1K) Query TB AU AIOLALBEAT AH R IR 4347 o

8.1 IHfE WSQ #Y Query Opti mizer

8.1.1 MySQL Query Optimizer 214 ?

5 “MySQL ZAG4Lk” b i) “MySQL IR b AT C2 TR, 48 MySQL o7 %
5 fiAt SELECT TE AL, Xl @ B ATAS TG 20 70 i) MySQL Optimizer, HAZZHT)
EFUE IR T T R G ISER I S PP e TR B, %) i oRIK Query 25 b CA SeLg AT o-&il

fiE
NP RN -y WETE 6 A W

==

24 MySQL Optimizer fEUWLHFIM Query Parser (fMT2%) L KM Query Z )5, SH¥E MySQL
Query BAJIAHNIBEIENZ Query HEAT /0BT RINE, B2 AR 2 oAb v S T . =
1, TCRANAEMER, WREFESE, X TR T Optinizer TAEMME—H K, 28T H ST
a2 7, W2 A1 BT

8.1.2 MySQL Query Optimizer 374 T /E 7 3

e T MySQL Optimizer (Y TARJEEEZ /Y, J6 T/ —F MySQL 1Y) Query Tree. MySQL [ Query Tree
FET AL SEIL DBXP [ 2 A 45 F RN Tree Fait 8% i A2 B — M 3 58— A Query WA K T
B AP AP BR, BATTAT DA B A B e — AN B A B AR R, ORI 2 BA— Tree (W35
SERAFION C . Wit Query Tree FRATTWTLMEIGMIAIE —A Query 58RI BLE I MR DR (1) A2,
R DB AR AEME L, by SOE BRI . ZE3EAS DBXP (1) Query Tree A:piiid#EH, MySQL AHH T
LEX FI YACC IX AT REARH s R I Galv) 438 T H . MySQL Query Optimizer Wi TAEHSE 5L
TIXA Query Tree FTHHATHI. A7 A AIARST MySQL Query Tree SEINAE I VEANMR Bl LLIR IR
#R, AJLLZ# Chales A. Bell i (Expert MySQL) XA, HImA LLETEAMIA4H .

MySQL Query Optimizer FFANE— 2k CBO (Cost Base Optimizer) , Tjs&7t CBO HOALAL [
T —AMBERRA Heuristic Optimize (AN MIThRE. HAi/2di, MySQL Query Optimizer 7E{L
A Query BEFEH AN A B ALHAT THRII I, IFA-—E SE M R B 2R ) oo fE B R g g5
B TMTRAEICEEAE XD T HELehp g i o FESEFRAN R BR AR R A2 A5 CBO [ SEE - 38 n 1 #5693
RBO (Rule Base Optimizer) JURE, LABLRAEFELERE N B350 4] Query FMEII0E 177 XA AT
il

MK P a) MySQL 1isK—4% Query , By 2T as I SE il SR 2 28D & SELECT Jf8% K4
Query Optimizer ZJ&, Query Optimizer BCasif¥4% Query HEAT, ALALFRfi—d8 B LA H0 ™
B, HEWSEREEME. JE Query A AT RGN, G dehi— 280 B B By WL 4%



PF, SRR . ARIEWEHT Query i Hint fFE (WA , FER Hint 5 REE LS4
ffisci% Query HIPATIIRI. WA Hint S Hint 5 RIEARL LS EHATIHRI, W& ST
LXMEGHE R, W Query JATEMMN AT, SR)5 P45 H s m AT TR

Query Optimizer je— MR EHIFARFAZ ORIZIRE, BRAEX R YGEK FZ i LAE, Hi
7E MySQL WS, Query Optimizer Sifp bjggeid TIRZ RIAMEH M, A5 skl X+
MySQL Query Optimizer HZMIMEE, AALEEH rLUEN MySQL Internal SCAYREATHEW4xmif) T fif.

8.2 Query ERAIALERBEFEM

TE AT AT iAt MySQL Query Z gy, FATFESL THE—T Query wEAJAHIEEA R A IR 0], —
Fkt, Query TEAJRIARAL SEES AN SN 3= EHEHLAE LR JLAN 71T :
L PTG EALAH Query;
SE RS BRI 1k BB 5
WIRA A H A
M Explain AT
Z A FH profile
Kk zE F /gl AR IR B K 1) 45 SR 4
SRR R S e R
HEGH A #2218 Columns;
o A A A AR A
10. JSA]ReilE R A% Join FIF- A if);

© X NSO W

FH T AR LR S, AT 4 AT DA Query AUALIT - NIEAEE, o W2 BT A
(RIBEA U o

FHEAVEER Query TEALIIEEA B ER—LL /I 00T, BT A AT Query PEALEIRI%
T BEAT o
PEACTE s ZEARALIN Query

AT A FRA T EARAG ST AL Query? SXANHUER ANHRENTE ) “ FFANGE A ) 3 i) A7 ALt
FEAN G ZERAL 2 R, TR

IRATAREN Query ST EALALNE? X FIXAN il LB AT ity ZE MR EEA R AR R 18 AT 4
Query MITLILREST RAEBEMA R LR e, MER 2. — ek, RIOFRIGEFE HXD 1
Query XA RGEHI S MZ LRI A Rl FER Query Ko FRATTAT DA AR AN i 51 S0 70 Bk
7853 Ui W i) 7L

A Query S/NITILTT 10000 2, AT 204 10, 55k Query ST 10 5,
FFIR A EL 20000 4™ 10,



AV 10 JHFETT R nTLAEH, WA Query BN BTHAEN 10 S8 H & —FE, #R2
200000 T0//hifo fRBEFRMIAEE—A Query, M 204> 10 FRAKEI 18 /N 10, MUK T 2 410,
MFRATTHTAA T 2 * 10000 = 20000 (T0//NEF) o T an A Bl I AL EE = A Query iABIAH R I ZER,
BATLIE A Query 2> 20000 / 10 = 2000 10, FRALKFHSHEIESE A Query F544 24 10
T =AY Query 1544 2000 AN 10 SkIZ5 5 .

Fok, Rl CPU J5 AR LS, BT B sg 4. HEHEEE —A Query FRCTHE —
ANPRBEE, BT LA R G KRB, JUHORAEHE, 2 LIXEER CPU JHAEHLE S IR
JEITRE

e, BAIMR ARG — DIEPATI IR Query IfEREPELE —MRIF R
Query EERIRZ . M MEIFRM Query EHHRATIIR], Priek s B2 Query HITRAE
WG AR T2, MR RG22 E Tl sa . E, WERIANT— DRIk
(K1 Query JEAE THATIRL, ISP K Ja AR AT BEAILE KOENER, R 2 I n] ek B R L AAN G 1k
AN REG Crash filo WAPME I —D5M, RGP NIRRT Query TEAEHHA
1Ptk RGN Crash, HRERABA RNVIEAKE BRI, SFF R AR ttikegm, &
RABL R EEANTE, LR HORA LGSR BF INATILE Active MIEREAEHATIRLE Query. 1
FOEB R NIFEIFARK N Query SEFPATIIRI, 2ADIATE T IR REA R T RGP L
W, LR R A HE LA R

SE LA B RE L

HEAMTESR - FH BN Query ZJ5, H P24 ZREAC, X% Query 1A
ALY PO A R TR, BT R RATHR A A, A R P B 1R R B
MABER AR Query UFHGA Mg, &EUL—F, REira— A Mirik L s 2l.
PR AT RS A I RE 25 T FE R I AT RN [B) RS, L2 T RE S 5 Jm I S A9 AN B — AN R DL fb 45
Ko XBBAE—HE, B IUESE 2E R RNTE T D AR A BEXTIE R 250 WR R RHEBA I 4Ty
AR, RIF IR IE L & Rl 25 2in 7, KRR ok 105 Rl el A ™ T

PrEL, ARSI 5 2L Query Z A, FRATEJCEAIM XA Query AMSIRIIERE 10 142
CPU. SR PR AE Bl s RV AR TR Z 1IN 8], M AEdm s 5 Cn oy L Hee a5 st 7R 2 %t
YR ?

KU, AE MySQL 5. 0 RFUFRAH, AT LB RS A4 K] PROFTLING ZhREARE & A4k i — A
Query [IHSUITAE. 2488, WERBEE A T MySQL AOZEEEAE 5. 1 FRAH AT ErRE Cln
Partition, EVENT %) JREGH I LB R0 55 iy AT A MySQL 5. 1 ITIAATRRAS, AT REmt i
IMEMHIXATIRE T, ROAIZIIREAE MySQLS. 1 RIUNITTFUR IARAS P FASZRE, AN ik NARH XA ) it 1%
IHREAESORT IR MySQL 5. 1 1EFUAR (5.1.30) X &4t 1. M Rue# I A EAE AT i MySQL 2
4ox JRAS, BT Rest KA A48T Query MR NHAT DR, REBIMERERU IR KT .

WIHA AL H AR

MIATVENB T —5% Query MIPEREISIZ 5, M 2l 0 HT1% Query Frog I BIRER Query X
ARGUHEASE AT H— WA B AR BT — DI AR, AL Res 2 — Mg o8 H iy HAR



R, BARAMEE S — AN AR O . JCHGEN T — LS BN T B LD RE A Query B2
It

i e A H AR ? IXA R AR 22 AHRARH KA, X3 A Sl —FE. #50E — D EE L
HAR, Afed TRAABARBUEA D, e PHER SN FR . BORUL BATH ST ZH N
TR H TR, RN s R I RE B A h 1% Query AR IRIEIE R S 1 45 T L
1M HISEE T f#i% Query FEREANNITRGEHPTSCILINIIRE. T ¢ 7 B AR, A Tt g ST Hodie 122
PRS2 MR, WEiE 2 7 RATAE S 1 i AR oL B48 T 1% Query SR FEX S M5
K BATINAZHE % Query ITHABIRBIARG D0 T 7 BHAE 2 DB, SofkE A 2 A2 D 3t
Yo fa, W% Query Pl DRE mAEREAN N RGP I EE ST, BATTRT LUKHERI 20 B %
Query FRA& IR ARGTBEM LG, 1 HIA BB RAE X Query MIRCREE KRR R0 2 KAy 2
Ko

MIANERE TIREAF R, BAPFEARTT A Z Query % AL 1 — MEREVEIFE EAER, Xt
e AT HARVER, AR5 el i 5 A N AU T BORME R T W% Query SEHLAI M H]
ARG R ER, AT 20 H oA e r]) T BRARE — L6, BRI A R Le 7 TR H — 281128 5 0
HE, EEUni A schema Beit, PHBERTIAUEEE, WHREAZH LK. MURIZ Query Prociii)g —LIFA
SERKBERTRE, TBFATATLAAE F AR 5 g i) AR — 2%, i) RAE LA 2 Query HITERE. XAl
I, BE R ER R R LR, D ThRESEEL, WA ANAZAE LD

M Explain AF

e, AL EFRLCEH T, HRERIFES TR T« AT EE IZMTAENTFI? 2
ZHH—A, MExplain JFHAAT. N4 ? By HAE Explain AR5 VFIK, XA Query 75 2
PL— AT AFE AT VRIS -

H2, A R EATLAGEAE, Explain JUZHIRIREC A4S Query 8 2 AiPIR S 1A 12 b i) AT o
X, FEOUEN T2, AT EARYE AL HARAE B 2k A —ANE M H AR AT okl AR,
PACHT A AT R — M SQL A 51 (BiE 4 SQL Performance Tuner) , FE{LALARA—
AN SQU R Z AT, FNVAZAE B kN B0 — A HUEMPAT IR, S5 AT R, A
Bl Explain A UL B A 45 R 2 AL H CHUE AT TR ARG UMK AT T RT3 2N 4
Query MIBIEFEEX RIE R, RS2l HBRGRHUHEAR.

8%, NTESEN, FEA—ERRR A IR AT VRIS 2 2 A, 2E AW it i fE
I MySQL Optimizer FriEde AT vHRIMISEFRPAT RS T 3 O LT, FRATT SR IE 2 Y
IHIEFAEA] MySQL optimizer JrAmHIHAT VR

T A B, RS RESR T — ML RIFEA T 0], SEFRERAE IS 77 B 3 I AT 45
AR 7 SRR SE R A S o 8RB IEAS— @ BT IO DOAR = E M R A X R — AN B, )
TAER, ANEER, RAESTER T, Ba BRI,

T T LIRS A A B 2 5, BATHRE BT LA ]

TKIZ NG RIS K IR 45 4



R NEXAEILAL SQL I I e /INRIKE KR, DN NN R R BHE AR ™ 1. A
NKRZ WHERE Ze A1 82 Ja B i [ (45 SREETFAS— g it L AN R PR [ 45 SRR, AT RESCINT B /N o
FEIXFPIG O RS IRR I N IKE KR, 19 2R S I PERERCR

SRR g AR AT A 2 B, 76 MySQL H1 Join, A Nested Loop —#f Join Jy=, Wi
MySQL (1) Join #S il i ik EAF ARSI IRBN &5 AT, Prie AR i 2, A BR8N
PV IR A AR AR 22, AR U M B IR BN, R RR 2224 10 1R, TRz T, SDEARE
ANATREARN, 1 FLARRAG R H AN BERE S () 75 B 4 CPU , FTLA CPU iz BB . Fril, Wil
BATUAL AR RN R A SR BN R I WA, Bt /DRI uE 5 el F IS AL KR 2R 2, 45t
T T B R EIR A Ay K 2 PRI, RZ, P BRI 2 B />, A 10 fEF1 CPU 1885
i MH, A ZIE Nested Loop [#) Join &%, U1 Oracle "1 Hash Join, [FIFf /M54
IR BN I 2 AR 2 s L P+

FrEL, ZEEAE Join Query MMM, SFEASMIEUm R “ /NI RIS R A /A", Tl XA )
RIF AR EAEIA PRI, IR E9ED T0 SR Ll K CPU Ja FE IR AL,
RATREAER 51 P Se iy

M H A2 Columns
AR IHELE Query THHEFHEUE A CF 2N Columns, JUHZAEFLTHFN Query H. M4 2

X TAEAT Query, IR [AIFR R A 2 75 BE08 ack W 2 £ fn A [l 25 7 g, WY Column B,
7 A I A B AR OR, AR I 28415 55 T T 25 RS I A NI S AR S I 22 v XK, R — MR
W,
WHE TR EAT R Query KU, REMAELHR T . 78 MySQL "hAFfE R HE P &, — P&
MySQL4. 1 ZHyfE8k, Sl Tr 20 SR /5 S e 0 - BORI W] DL€ A7 BIAH AT Hl IR FR £ 5 S HL
W, RIEERNTREMHDF X GlIEZ 3 sort buffer size WiE) HHHTHEY, ey )5 ik
AT FREHE BB P 5 221 Columns, AMALR BIX M RE TR LE05 In)  IEdE . 56 AP L2
MySQLA. 1 RRASTFURAE I I sdt 503, — IR MR I RE 221 Columns AFBHCH, 7EHE X il ATHE P 5 B
PR EAR IR 455 KRR P e AT BRI SV 0 — s, b TOREBEL T0, KRS T
HEP Query WERIIIRCE . (HIE, P SadE 5 HE T B 52— U A7 I B0 L 2R — P vk
BZIRZ, WAREATKEIEAT LN Columns WHLHK, FRSHCRIR S HE Pk B R N A7 7
MySQL4. 1 Z JaRpRA A, FeATr LUEN % & max length for sort data ZHA/INKEH] MySQL iE+%
S —FPHE P R S AR R ST Columns Y ERLAR I S5 EK /I
max length for sort data BCEMIK/PNIINAK, MySQL StssiEHAASE —MHEPEVE, Rz, Wik
FEEE ARG FE L . O TR AT REER SR e, FRATT B AR B A AT 5 AR R, DAL
Query HAXHUH AT TR EA Columns JEARH A LEM .

AR fe A1 2 g A 1

IRZ NAEAL Query TEA IR A Sy HE N —DRIX, 2543 WHERE ) h L ug 5 fhi 2
B, SEBs FRIFAGE N ER IR IERE . JESCIRAI T Query ERIIPEREILSS o BN 2 Bk Ath



MePe—Zd A Bl U ) A, Ay A 238 5 D 17 e R Bl e i E ARG
N AR IR Z A E R U SHMW? EE PRl

mk: EEREAHPLETA group TR L message FEASE o
Y. 1. fEHR ) ID M) nick name

2. [ER RN group_message
3. group message HFAELEH] J' ID (user id) #l nick name (author) Py~ 5|

JIE—: ¥R 1D MR nick_name P #AVE R I B84 AR ICAE WHERE Aok Aif), Query AT
Rl

sky@localhost : example 11:29:37> EXPLAIN SELECT * FROM group message
—> WHERE user id = 1 AND author="1111111111"\G

sekokskokskskokskokskokskokskskokskokskokskskskskoksk [, row  skekskskokskskskskokskokskokskokskskoskskokskokskokokok

id:
select _type:
table:

1
SIMPLE

group message

type: ref

possible keys: group message author ind, group message uid ind
group_message_author_ ind
98

const

key:
key len:
ref:
rows: 1
Extra: Using where

1 row in set (0.00 sec)

Jrg=s ABCKAT 1D AL sE 4 AR WHERE R0 R & #D, Query AUPRATHHRIAIT

sky@localhost : example 11:30:45> EXPLAIN SELECT * FROM group message
—> WHERE user id = 1\G
sokssoksokoksoksokskok koo |
id: 1
SIMPLE

group message

row skkskskskskskskskskskskksksgsssiskskskskskskeskeksk

select_type:
table:

type:

possible keys:

ref
group_message uid_ind
key: group message uid _ind
key len: 4

ref: const
rows: 1
Extra:

1 row in set (0.00 sec)

Jr%E = AU nick name /5N IEFAFBAL WHERE 7 fh oK &), Query AIHRATVIHIUIF



sky@localhost : example 11:38:45> EXPLAIN SELECT * FROM group message
—> WHERE author = ’1111111111°\G
sokssoksokekokskokokskokolokiokiolokk [, Tow skkskksokesoksoksksoksksksksokskokokdokakskok
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)

VI —F = A PAT U RNEHR AL O], 454 Query IIPATRELERFIHE] TR, 1 HHA 2
“ref” KM, AIRAFAI—HT, MK, group_message uid ind RIIMRGIEIT N 4 (key_len:
4>, T user id FREALN int, FTLAIRATATCAAE H Query Optimizer &5 HMIXART K
TEAUERER . M group message author ind RI|IHIRGIEEK)E K 98 (key len: 98) , [A A author F
Btsg X4 varchar (32) , TWITAEH M FAFEESE utf8, 32 * 3 + 2 = 98, 1MH, BT user id 5
author CRJET nick name) AF#RZE——XMV1), FTCAF—/> user id AWRLEILK, A PTAT M
author oA EAMFINIdR. L, [FFEREAEE group message author ind 25 BT by B AEif
A EE e KT group message uid ind RG] AR, ARERBATY MR T
BB RS T2 . Jrlh, % group message uid ind FIHATHHRIA AT AT IR 5k
U, LT E A REAA TR, WA T2 WHERE 4PER7 2 — B (AR user id
— AN PESAF I T 1.

ATREH AU, IBUANS user_id M1 author PR ELHRARGINE? SRR, BORTTRERLEA X
NRGII A, ROPRANRER IR T, Ra1E SRR 2 K,

XARGIEA—E R 5, O REERKY B, FEA RTINS AL Ao e
M PERE S o ARSI S, R SR 2 RIS, ERAERATH Query 47— MESL
PR AT TR, R PERe, 07 B KA M SR T TR B AR 2200, A ek th AR A

Query.

T gt S 2RI Join A2

FATHFE, MySQL FEIF A HUMIIIFAERLS, SRR m R, REEAIERER e 2
JR R, JEHORIE RO BRI Query MR SR AN, X EE MySQL Pl it (1 4 I BUE 4
BTG, W EANFAESE. 6T Innodb fFfiff 5188 i T SEUL T ATHUE W REE SR — 28, dn AT
(K] MyISAM £76f51 %, JFk— B miigm s, YERE FREARF . Pril, AR Query WHAIPTEE L3I
Rz, Prg e Metlm e . Wt vl, BERM Join W), Prag EHUE N RIEEMNE, P
PHIER ARGt . MR WERIRATRE LLAC IR Query iR RRE D BN Query TH



A BPAT, RRBUER SRR DR Z,  PrELZE R A2k e th 2 /b — 28,

WRRZ A SRR, HEIE Join WRIMIRME DR PN Query THMZIE, MAZIAINIMEE
ACH AP B2 T T WK GE Iy T AR AT AE Bl SR TR, 56 ol A 230 AR B ) A2 B i B 71 2
JEH), XMIEOLRE T REAAAE, (HWIFA R ESiamtt. WATTLAE 2 —F, — 4RI Join Query
WAIERAT IO, Py ZBUE M BHR L 2, W REHON N BHLZE ROBEAR At K, I 3 — A1) B
Query, T EHUE MBHEE D, BELZERMR LS/ MREZ . L BOVRIRI Join Query thATHIfiE
FEARAT Z A PHLZE T VR B B0 22 I 8] o ifn L, SRATTARI B 28 B R 55 (K O F AR B IX—AS Query 13K, &
ARZARZ FALIER, ERIFARIRG T, WA Query 1R Wi N IR [R] 1§12 e B4 A AL BE A ) the
AEHAESN . MUASHOE TS RENZAR, RAAMAEE, FRA, Ak Ra .

TFEW, WREATRERZ URZ NH A2 S AR . 75 MySQL o, FAr i sean
HArd b 2, RAERS MR MPAT IR, REZEHEH ARSI UM, 7 Query Optimizer i
A A MySQL B 54 MG B, X — i 80RE MySQL6. 0 43 2 hF (fid vk, FroxgIN
SemiJoin MJFATVIRI, W MySQL6. 0 & FRATTHEAN A= A58 A H RL Ay IR Bz ) — Be i 1) T LA, 7
Query RALIIEREF, HEAS T 2 (1) el RS B AN B 7 A if

FHEEXEEAAE L A, JFARBAE Query HEALH R R BRI L SN n] L,
AU Query fEA R BT IX L SR AL . AESEPR LI R, FATTIA T e B BIR 2 W AT B
RN S, BRI ol R RERE AN R N 3 SR B AR e i, D%, LS, mfisl
fftte, R AE, RaE A LA L F K.

I

8.3 74 %If Explain #1 Profiling

8.3.1 Explain i 4

i3 Explain, HERZILE ZEE LML T, MySQL Query Optimizer i FiEAIHAT
EXPLAIN i &k &5 U BAT KA — M A FE M HAT THRIERIUAL AT Query. FrLL, RILA#E Explain
AL Query N i ELEEA AU BAERATANE I T R FEARZEFIE B i, —AMr SaL
Performance Tuner 7EZ)FAL—A Query Zuy, SMiidtVizC&f —MFRHAT R, 5 iRt
A R R SEBZPAT R AR 5 R 3

FEBATAIEAS Query PLtbidferh, T ZEAWIAEH] Explain I UETATIHI SRR BL AT 2. it
BARBZATRZ 7l #45d Explain SRIGIEREREE R—FE, Fra 1 Query AUALHSN % 7873 FIH]
it

BAVEFE—TAE MySQL Explain ZhHEH 45 FRAT TR RIS RIS B A7 R -

€ 1D: Query Optimizer FTikE AT IHRIFEWTH145;
€ Select type: PrifHMAMZRA, FEAHLUTFXILA AR
<> DEPENDENT SUBQUERY: iy 2155 —A> SELECT, AKHi T4 ifi 45 R4
<> DEPENDENT UNION: F#r#i9 ) UNION, H.& UNION ft 55 AN SELECT JF4A 1o i BT



L AR AR 2

SELECT, [AIFFACH T4 Ml 2 v i 4 SR 2 s

PRIMARY: F#ifjrh o2 E i, A F R,

SIMPLE: &£ i al UNION 2 AR HAth 5 if) 5

SUBQUERY: V&I Z A 55— SELECT, 4% BAMK TSPk 2 it 45 4L
UNCACHEABLE SUBQUERY: 4% AL TR A7 I 255

UNION: UNION &b 2 — A SELECT JF 451 5 1 i3 SELECT, %5—-> SELECT & PRIMARY
UNION RESULT: UNION & If4h iR,

Table: S7miX— 3 Friy Il (4 22 (R 2R 1 24 PR s

Type: A VFERATDFRITEH VTR 75, FEASU R,

COOOOO

O all: &FRAH

& const: WHE, HEEZHSH —FdxILE, BT 2&%a, Prelsibr B R FHEE—K;

O eqoref: B HAAKILEE R, —Moelid Fals ME—R 1Kk Ui )

O fulltext:

& index: ARG,

<& index merge: EHITPREINEHIPIAS (BB Z) K5, RERRTIERIAT merge 5 3L
e ICIT

<& index_subquery: FRAMTTHNRFIG R FBEAGZE—ANRT] (BELGAE) , HAR—
T R

& rang: GG HR;

& ref: Join AP HIRENR R G151 HE#;

<& ref or null: 5 ref MME XU AL R 5151 FHE R ARG NN 28 1K A i

& osystem: REEER, K HE ATHHE:

<& unique subquery: FEIHIR[FIGE R T B A AR R ME— 2

<&

Possible keys: ZA A UMK G]. ARBAAEA RGP TLMEN], #lss WoRpinull, X

T R T A I i 2 1 | () T A i B

Key: MySQL Query Optimizer M possible keys " ATiEEAF IR 5],

Key len: #ikrp i &SI RL;

Ref: 2l H & (const) , MRFEANRMFEANTB (WHZ join) KidJE CEL key)

iR

Rows: MySQL Query Optimizer ik RGWEERIML THE BAGF kI 45 R AR 4L

Extra: ZEiaE— 2 SCILEANR 95 B, F 2 RES 2 LN N

<& Distinct: Ak distinct {6, A mysql #2175 RULACHEIRE, R iz E ) &
W 0 I TR AR R i 5

<& Full scan on NULL key: F##JT )RR, FEAB| T RS V5 null
R AL A 5

<& Impossible WHERE noticed after reading const tables: MySQL Query Optimizer L
AR B B G5 B AW AN W] BEAE 7 45

<& No tables: Query iEAJH i FROM DUAL Sk AL AT FROM F4;

<& Not exists: FEFUEZZEH:T MySQL Query Optimizer FriliidodZRJRA Query HIZH M
AR TTE, AT B 23 ek £ 45 U 1) T8

& Range checked for each record (index map: N): i#iT MySQL ‘B 7 AR, 4
MySQL Query Optimizer ¥ AILILFIIAT LA 25 B, a0 F I an Sk 5w i 1)
KIWFMEC T, PTREFS RS AT LM AT o S0 J I iR A MT AL G, MySQL R A2 15 i) LA



JH range 8% index merge Vi [0 5 VAR REAT .

<& Select tables optimized away: 4R HIZELEER G R EOR Vs AFE AR R 5 IS FBL)
IS5, MySQL Query Optimizer £itid 24|y B H— T AL 2 P 75 B AR AT 56 A2
Wo 28R, RIHEAE Query HHASAEST GROUP BY #4E. fffi ] MINQ) s MAX O fyi
i 5

<& Using filesort: *43AIM Query #4975 ORDER BY #:4F, i HIGERMI RS 5¢ HcHE 4
YR, MySQL Query Optimizer ANTFAIEREAN P E RS,

& Using index: FTRFEAIEHE N FFEAE Index RN a] 4R A5 1m0 AN 75 B0 2128 OB

<& Using index for group-by: Vil Fl Using index —#f, PFrifs#icd Nk Sz 511
A, M4 Query H#H] T GROUP BY 2% DISTINCT J~HUmymt, R4l rBethezm gl
1, Extra FH{E B mti< 2 Using index for group—by;

<& Using temporary: 4 MySQL {EIELEHRAE P HIIm IS R IS5, 7E Extra {5 B Hstss
I Using temporary . FZH ULF GROUP BY I ORDER BY 45#gfE+H,

<& Using where: WURFAMIAELHERIIPTAHHE, siHARMNIGEE R 5 v LSREUT A 7
TR, W4 I Using where 15 5L

<& Using where with pushed condition: IX/f&—/MWAXFE NDBCluster {75 4+ A 2 L
HfE R, 1 R 7358 FTIT Condition Pushdown RALINREA W RESHR AT . I Z %L

i engine condition pushdown .

K RIADE S B sk G — NAFER Query WAL Explain T Bos A FIE B

BTAVEE —ADREHHER Query:
sky@localhost : example 11:33:18> explain select count (), max(id), min(id)
—-> from user\G
sokssoksokokokskokokskokolokokiolokk [, Tow skkskksokesoksokasokskoksksokskokokdokakook
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

Xf user RIFFR A, EUIZEAY SIMPLE, FIGRERA UNION AR 7). FE % MAX MIN
DA K COUNT = Jir e S B R ] DL R 5 | W RE 8 B e A4S 2808, I DLREASSEL) Extra {5 B
A Select tables optimized away.

FHRE—AMME R — ) Query, — N1 HH]:
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
seksoksoksokokokoksokiokiokiokiokdokk 1, row skkoksoksoksoksoksoksoksdoksok ok ok ok ok



id: 1
select_type: PRIMARY
table: groups
type: ALL
possible keys: NULL
key: NULL
key len: NULL
ref: NULL
rows: 50000
Extra: Using where
seksfeksoksokokokokokokokokiokiokk 2, oW skekskskskskokskokskokskokskokskokskok ok ok ok ok
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

Wi id fF BRI LIREN MySQL Query Optimizer #5H!AIFATHRIE LN groups #EAT4HRHA
i, RIEH AV user group K, Y H) A 77 /& DEPENDENT SUBQUERY, X [ /5 &4l (1) 15 1)
TR RGIEH, TR AN, T ARSIy ref, WIELAME const. TLUME
HZREGIEWA, — 2T user id, J—PMUERET group id M. AfFAET group id MR
user group gid ind WHEFIATIER S TWE? F NS FE MMM ZE i CE & e 5 T
group id M. 44K, &5 MySQL Query Optimizer M Zi&F TIHFHIET user id KRG

user_group_uid_ind.

BT RERR, XHEMAFIREH] 7, K ATLLEN BTl Explain ThRED T A MW HIPA 5L+
Al Query, T RARMIAERATR MySQL IR 2 B AIB1T 1.

8.3.2 Profiling ¥

LR —TT P RATIEIZ 2T IS Query Profiler KENM —% Query HIMEREMFN, X HIRMIHEIE
MAH-—F Profiling (K FHi& KAl 5.

TR — % Query, AT ZE M AIEIX % Query PEREMSFRAENE R, ZIHAER CPU
WHEKRZ, WRATENR 10 #IIERZ? EARRWIE RN 7 IXLEE, /£ MySQL 5.0 1 MySQL 5. 1
ERR P g AR A S 3 T, A2 W Query Profiler Thfig.

MySQL ff) Query Profiler &Ml FHARH 7K Query 2Wr ot TH, Wiliz T H el DISREC 4
Query {EFEANPATISRE P 2R UEIFWEFENS L, 11 CPU, 10, IPC, SWAPZ%, UL &‘EN PAGE FAULTS,



CONTEXT SWITCHE 454, [RIIJIEREAFE]Z% Query HATIEREH MySQL Fv il FH R85 R BCEE Y8 SCAF R 1A
Bo FIMIAIER Query Profiler HJHAKME,
1. JFi profiling &%

root@localhost : (none) 10:53:11> set profiling=1;
Query OK, 0 rows affected (0.00 sec)

W AT “set profiling” v4, FILLIFJH KM Query Profiler Hifig.

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 |

EFFJA Query Profiler WJfigZ )5, MySQL e HaNdkrEHATIN Query ¥ profile R T o

3 B AZ T RAFIITA Query ) profile MEEAE
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)

JIFH AT “SHOW PROFILE”  x23REUCMET R A RAE 2 A Query [ profile [MHEEA(E .

4 EEXTHAS Query FRENTEANM) profile 17 E.
ESRM B S B2 5, AT T AR 2 B P 1Y Query 1D SRIKHUEAS Query fEPATRIREH



TEANN profile AT, BAREAEWT:
root@localhost : test 07:49:24> show profile cpu, block io for query 6;

| 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 |

IR R SREL CPU A1 Block 10 FIVHAE, JAEFEMT, X T tERemandbwiEi. 482155
B HAB 45 L, #aT LIl 4T “SHOW PROFILE #k% FOR QUERY n” SRIREL, &fvied ik o LA A4T
TRHE

8.4 SEITHF ARSI

Rl A DA EE ER A HGEAE Query DU IR T-BeL — 7o (HRRIRZ AAER
PO N A S M TR S TR, ARSI RERSAE Query PUATHISEMR, TIFANEIIE AT A2 SR
JEHGER SIS B, At o, DURAFRIR G R RO AU A R ARIGE T o IERCYR G0 A
(K] Query PERERZWIRA, PrCABATENZRAEAR MySQL TR GIREEASEHL, LEARZ G Z X
s A REI T H T B R R G IR RIR L5 T Query [RIFAAT 2R

E MySQL v, FEAHPUMERKRSG], 294 : B-Tree 5|, Hash &5[, Fulltext Z&K5[F R-
Tree &5l FHIEFAFIX VYRR 5 HEASEIN T XS A7 G5 Rl MR 20 #7



B-Tree ‘&5

B-Tree Z&5|& MySQL #dis /& h A H R WA R TIZ-AL, BRT Archive #5452 AN HAL A
MAEGE S SR B-Tree RAGlo AMUANLE MySQL Hholintt, SEhr borHAd 1R 2 Bod i B R v
B-Tree RKGIWFRFZIE AT T EIRGIRM, KELLEDN B-Tree R 51 IIAFl &5 M 7EBdE e R EU
R AR R

— Mkl MySQL ) B-Tree R5IMWH LA K Z AL LL Balance Tree [WZ5HIRAEAAN,
JE T SEBR S N BREAEICT Tree 1) Leaf Node, 1M BEMET—A Leaf Node M55 I 4% K- 5 45
SESE MR, FTUBRMTKK IR Z A B-Tree R51248K, AIAes-Fsdm e (2 MySQL (& Fh 176k 5]
B AP E O B-Tree R HIRHES I AFE LT ESIE . 41 Innodb 7451 % ) B-Tree RH5|5E
BT R AR 45 K SE B | & B+Tree, WEEETE B-Tree ¥¥R&HMIMIILRS A TR /MO SOE, M4
Leaf Node LM T ARG BEHIM AT B2 4h, A74# 7481 51% Leaf Node MIZBHIJG—4 Leaf
Node FIFREMFEE., XEZLEN TIMPRATRZ AL Leaf Node FIZHEFE.

fE Innodb {755, FAEMMAFREANRS], Pt Cluster BRI EHZE G| (Primary
Key) , Db Fh @R At AR M 5 4 Cln My TSAM A7 45 1) AABOE NUEEA AR %8 B-Tree R 51,
XFRGI4E Innodb A5 % #5FR M Secondary Index. I [HIFRATTIE L B 7S KAEF X IX AP 2R 5 | IAE X
TE A —AN A

MNon-Legf Modes

PK t t
roo Indek|Pages root| Secondary Index

——_ —__

[

1]
M
L+

|

4

MOJ BIED
MOJ BIED
MOJ BIED
d
RNy

| MOJ EIEp L,.-f*"f >
FHTN

EECH N
N
yd |

i I%%E'l_ i ERER
FPES: &5 e

Leafl [Nodes
Index| |Fages

MOoJ BlED
MO BlRD
MOJ BlED

KRt el Clustered JEAAFIN) Primary Key, AWML B-Tree Rl. PIMERGITE
Root Node Al Branch Nodes JjH#SIEE5E4—FE/). 1f] Leaf Nodes FHINZESR T . £ Primary Key
1, Leaf Nodes fFiSl & MISERREds, AU HEFEFBEEE, @t FE A 7B, 34
i DL FBEA 7 B4ES). 1 Secondary Index WIAIHABIFIEY) B-Tree Wy A NKMIZER, Higf
Leaf Nodes tHTAEIERFIBMAI AT EA, EAFIN T Innodb (1) FBAE



FTLL, 7€ Innodb Fh i HIE L SE AR UG a) B ACR S AR =R, R 2iE L Secondary Index K
Vil E, Innodb B 45GHIE Secondary Index HIAHIAR S, AN RS EA R T Leal Node
2 G, FHHEMHMN Leaf Node FP 7R = B8 FHE I 48R 5 | I SRBUFH N B AT

My ISAM F#6ifi 5| i) T = 5 AR F R 1 22 0RN, JAAE R 8RR g — A fE— AR
FIB 2o 1y H MyISAM A5 3R 51 M1 Innodb ) Secondary Index WIAFlGEMBIEAME], T2
I 2 MyTSAM {765 % 4E Leaf Nodes _LIHIH TR 51885 B 2 4h, FAFIRE HE e AL R
My TSAM #dis SCHAH Y B AT 45 EL (1 Row Number) , {H AN A7 CE B (AR B

Hash Z5|

Hash 5176 MySQL "HAEHI A RMNZE, HATEESE Memory 51 %AEM, M HAE Memory £
i 55l Hash R MEABOAIRGIZAL. Prif Hash &5, SEhr bt &did—E R Hash 3%, ¥
T RGN EMHIMT Hash B85, REKAEIN Hash {EFFAN— Hash Ko RERIRTTER R
fik, AR AT MFI SN Hash 325, R HAM Hash R Hash EREAT HUEDFG AT
IfE R .

71 Memory fF#51 %, MySQL i3 FpdEME—IK) Hash &5l AIAEIRZ N HURURF, W24k
¥ Hash &5, AHFEAEZQTAEENE? 7E Memory f7ff5 %K) Hash oI, WIEBIAEME—
{H, AT E AR B[R — A hash B N LA BERIEIAEAE, WRIF LRGSR R A Ik
I P I JEANRT A 1 B

T Hash R0 HRRRYE, R RICRAEE G, KRR IKEN, MATFES B-
Tree K51 75 MM SRR 3R G A4 GEV5 M) B 0015 X FELZ R 10 Usin), BrbA Hash ZE[HRHEEE
W E T B-Tree &5|.

REARZ NN ARER T, BESR Hash IR ELL B-Tree WiRZ, WA KFAHM Hash
RI|MEEAL B-Tree R5IWE? AEATHDHEATIETER, , Hash K5HE—HF, B Hash Kk
RYCFART 2, (HZ Hash RGIAS T ILSLRFBRIE tafy ok TR 22 FRAGIAN B, 322847 LU R IX ek,

1. Hash AL “=7, “IN” fl “&=7 i), ASAeH G,
-+ Hash K517 IEREAT Hash 1852 J51% Hash {H, FrLL Hash &5 AEHT2HW
g, MARER TR TR E, FONE AN Hash BVEAEEZ J5 1) Hash {HIIA/NG
2, HFARRIUEIEF Hash 1882 pioed—FE,

2. Hash Z5IJCIERAI R IE G50l (0 HE 454
-+ Hash K5I EL Hash T152 511 Hash {8, 1fi H Hash {HKDNKRIFA—E
M Hash 1z BTSN 584 —FF, B DUEC PR Gk R FH 2R 5 LR B S e AT I P da 5

3. Hash R5IARERI 4> %51 AT )
XTHAERES], Hash R57ETHE Hash N EH SRS I G H—IHH Hash {H,
MAE RIS Hash {H, FrCCHBATE 1A R 5 AT — N E LA R 5 AT A IR i)
{5, Hash 275Gy 4 A 21

4. Hash ZRGIFEATAA I ESAS GE 8 o 2 411 5
MR CLH0E, Hash RSB RGIEEN Hash 12552 )5, ¥ Hash 2554591 Hash {&
PR AT R EHE BAFBCT—A Hash &b, 1 H i TAAEANR R 5 [ BEAEAEAH [R] Hash {HT)



FIRE, P ARIAE FAT DA A A Hash BB BRI R 44 AOEIE IR Hash K5
AR SE ), It B U7 1R 2 R I B A A T A P LA T A BT N AR 25 2R

5. Hash R5[HBIKHE Hash EAHSE MG DUE TEREIFA E et B-Tree 515
T IERENE U AR RS 15, W R AT TG4 Hash RA1, AT AAE K il sAREHE B
FE5 A=A Hash (EANSGHE . XFFEDE AL —F il sk NI 2 AR H BRI, 7T eSS IR B AR
ZUCREAR VTR, TG AR RE T .

Full-text &5|

Full-text 5 hylEFATH BRI ACR G, HATE MySQL O MyISAM 765 850 FF, i AR
AR BRI RS 30K 5] HER YL, A CHAR,  VARCHAR 1T TEXT 1K =40 S AL 51
PAEE Full-text &5,

—BOKUE, Fulltext R51EEAPREAUSCHRIC T LIKE * %’ $ff. SZfr b, Full-text &3l
FEASRRE R AL SR O LIKE 4, 1 HAgld 2 7w B A Full-text R —IRAEHH)
INE 2 a2

Full-text Z5[FIFH M) B-Tree RIIMSEIX BB, HRMFEFZLL B-Tree JEAKAMESI
Hdm, (R IFA R B N AR S REIT D, A R PR, R B R AT 2 B S AT Y
FKyle — ORI MySQL RSP FA KD M. E3EAS Full-text W51, FF6E N A R RS
gy, W R RRAT RS PR R B S, R RRE R (s R GIME . TEL,
Full-text 5|, HIELE B-Tree R5IA40 P HIIFEAZIRAIZR WS AGEAE, 12 7010 2 J5 R 514
o 5 B-Tree RWHIMHAUEEH, AT &AW EAE R, BLAAR R0 B il 10 20 B il 747 B 5
RAERTEARE S PR ERE .

Full-text Z5IAMUXAESLHIBMIVLAC A, ESCIL 72T AARE S IMILACE &k, 2R, XA
DURC B 3R 2 HEmft T 258 I K BATIRAE T Full-text MBI —SUREE A G R, 6 AR
FCT SN IUCES,  fm g AR VL RO (E .

A, B AUR BRI, MySQL H AT Full-text ZIEH SO HIEAKLF, 52
BhEs =7 b T el iR e . M H Full-text FEIE T FEMI B ME BRI, BT EAE N ] T8
o A 7 AR I 2 SR A AL

K Full-text MISEPsIk i FAE AR M AL BOGBISEE AT AT 25 MySQL %
T Full-text HIORME MR T #EE A FERIFER .

R-Tree &5

R-Tree 5| M] e JA AL AR EHE A h AR D R — Bl 512828, 32 E IR A w2 [R) H e K R 1 1)

fE MySQL ", SZFF—Fk I RAE S 045 BB 257 GEOMETRY, HJET OpenGIS HlVE. 7E
MySQL5. 0. 16 ZATIIACASH, AL My ISAM A74if5 | 832 RRZ B R, (HIE M MySQL5. 0. 16 WA TF4s,



BDB, Innodb, NDBCluster F Archive {753 WA FIZ BRI . MR, BARLZFIAE il 5 | AT
H37FF GEOMETRY #q#i2iA, (H RN Z G MyISAM 1753 FF R-Tree K5,

FE MySQL HRH] T HAT IR ZFFIER R-Tree SRS MEHR(E L, RJFEELATX S (MRB)
H KBRS .

BIRUAAT MyISAM £E6if 5 B Rpr % 51 (R-Tree Index) , fHZUn RFRATTIE R ff (¥ S5 UL
e, U AE=E A LI B-Tree REIFEFEIT LUERIPALR RIVBOR, 2R 510 LA T 1K
A E R A%, TR E] R-Tree K51, MIXWE, B-Tree RIIKIHEATI T .

XF R-Tree R5IAITEM N AL AIE B S0 MySQL A1 Tl
BRG] ) 5 17 7 B 5

HE B L8 AR ARE R 5| REE AR ISR B TR R (R, AR RAT Query $ATHITE
e, (HZWREIFAGERE A AHE R R S IHERRIE B R A RN B B AT e ok 17— 4%
GUTRISEN R IEATT > 56 MySQL 28 51 A L5 Bedig— AN i ) 20
eI

R e 2 PAT A K i KRR AL T RETE U ACEA E#CH — 2 1K T ik, (2

F AR RES TR0 BLAL AT AR 22 RO Bt P (R R 5 AR AT i 2 20k
R IR, FEAREAR ) 10 A

FARE AR,
HIRT “reis i mdidh

i
it

s, AR AR T BT RS], DTt R IR A2 K 1% 7 BUE AR R A A F I IR
T RCR IS i R 80%, IRk R N 1], AR R A v P e B Bt o (H2 R G T Al 1l
SR U SR AR U (R RS 7 M RAE, R IAAT — N ER AR, AR R
P A .

P, FEARIIPRGEARASEAL R T BRI T H P o A28, PrEL, S 3AT Query i
AP e AR R IR, ORBATAIHEP 7 BN R 518 7B Af— 2, MySQL Query Optimizer
FiestiUF mysald FEHEEEEEZ G ATHY T, ROUHREE 2R 51 B A S22 WL %0 Ry 25K,

IRURGE 7 AR 2 A ERAEBRINE B R 5158 (H2 0 ABRAE L & 2 A TH PR A 4
AR, PTUCRIAIN Query AR S AR, W H LT BUBRIGF AR 518 7 B8, A
mysqld [FIFEA] AR 1R 51 2 HE Py AX AN L I 4 458 7 AL PP KR A

HEy o LR AT L AR R AT NAE AT CPU BEJ, AR IATREME AL AT HE P 2 A AT 4R
Gl FEMRIIFEAG CPU B A FE

R | Wi

R TATH CANGE T, HREANIARICHE FIR TG EATH RIIX A 2 a2 JaitiA R 5
sef ek Query PUALIELE, HESRIL Query IBATANBEPLHUR WHERE ) p KI 4 A A i IAE R 51



sk, Kol R e s R A%, WA UG 7 AR ERE, (2 IRATA AR ZR& 1
— AR R T e S AT TR L AN s . R IRATIAE Table ta " Column ca 4
#T RS idx ta ca, MAFTHIF Column ca MIERME, MySQL #iFFEAEHH Y Column ca [H[RIY,
W Column ca [WZRGIEHE, TRHEDR A B3 By R BE AR A0 5 B &R 5 M5 o i W R FRA T X
Column ca HATZRGIMUG, MySQL Jir 5 ZAM A AU 2 B R Column ca WIME R XFE, Jrifr ki
WY S8 PR R RE S N T BB TR G TO B AN RS TS R . A, Column ca IS
idx_ta ca FE 5 HAAEEIN, mWHMZE Table ta FEEMIM K, idx ta ca AT AR RIS
AWK . T LZR S [ 23ty KA 0 T Bs T FE I A

DA S A A A AR T

FETE T RGIAE I g5, FATEIE TR DAL, FIE 7% 5| ot kel /E i .
HBBA TR T A i A 2R 5 1 1 W % 61 W ?

S b, B A ARH IR 0 T LA I E SO A T BV AZ AR R G A T BOMZ AR
Glo BREATRMTIN 5 SAE R R, AFAERZ IS 9%, TATERRAIIRAENS R L i FEAS (1]
SE AT B AT M B AR 5.

& BRI BT T BN BT R
e v A A AR R R R AT R M MR R el D i B ) B i, TR T T AR R R 51
AP EATANE T, RGBTl R 5 8 B A B AFR) Query 1) T0 BAEAT
TBLo P RA— R UIEA TN %A B U I B 4 7 Bl R 51 .

& M MERZERFBONE S O RG], RIEAT A A 41

WP R 22 (1 - B A B ARIR L 2 QRS T B, A B A S e B P A7 7 (R A58 T e
LRI UL MEFREZAH, SAMEESSAAE TR T EsUEE 2 dsst. X Fixk
TR BAEARAE LEAIE MRS, ROYRMERAIAE TR, MySQL Query
Optimizer KZHIMEMASIERALM, WA AWE MySQL Query Optimizer 47— FX,
ERETIXMRT], BAAEE B SRR, X RES T RMCRITERE . T R5 B
AMEES G AR ICS, AL 5 B AENR IR 2R 5| U5 in) B 1) I 237 Sk KRB AL 10, FE3
AL AT e 2 LK B E A 10,

X TR TR G R TS Ao BT R G U5 1) 2R A Ik
MySQL 2> #2825 | B O B RO AR PP BB AT DT TR) o — O BN B R A 45l
3K, (EIRIXEEIC SR AT K 2 B AN S MR B4 1 2% 5 B ) BB — 2

B LA s, AT R G AR A M B A S . M BATGIE A B R EER —
e L EORIE KA, FATS ULk ITE R X Bl o, SRJE AR EAE N EHRRG], K
LA BT T3 Ah— il S i S BATHIER, (BRRX AT R AE X i v B, e
Y Hdi 00 B, XA S R ST X BRI i Y B . dnkakak— 5 B Ak
56 A BEPTS T IL K. RJRREE] B BME 1, RIN AL IEAE AR TR AR X Bl i
F, AIZ AR X BRI CA RS T, HAERRREE X BRI, Xk, sk R
L R X Bl TO IR T o AEAREEAT SR A4k, TREIb 2 O — RO IR B R B



RTFEK NG AT BRI T 10 Vil s

AL, WER—ANRERT N TR Z B IC K, e Ul i i B iR A1) o SR AR
RFFCR AT, i FARIER S R AR #HGZ B 10, FRCR LRET R iy 10 1)
MAREERZ, WEASHIES 10 M, FFESIE R 10 TEREM T F.

REWEATALEN Query WILERAH Y, 24 Query PrRIFIMAHEIE T 4K 15% 1)
PG, AN NAZ L R 5 R 8 RIXAS Query T o KT “16%7 XM IRATTIEAN R E
RETTARMER, (ERZ ADEIEY] T ME— MR ZER T BOFANE & B R 5] .

& OFARE RN FBAE SRR

FmERS e ERAIC LML 7, RS I B E R I, AR E R
ey, RN EE GRS 8, AR S S SOEER . XA BPToRA2 10 Dr R ECR
B, AMXBGEMI R Query WM TH], &2 A N R G I AE, KN R S
¥ $ 28 o

MR, FFAEAAE R ) T Bos HEIG 5 B R 91, L HDADE sk i v BTt ] DA, 2
CHEEE” 1T B PIRA AR R R NAZS S RIS W RERD, RRoreh, B
e ? BESEh, XA IEEBEMEE . R 20 I I J 3 i PR ] — s ) B P A BE B A ORI R %
TBAE N ZAF AW RECRAIN, W 1% 7 B &I A RN, wRE LAY/ s 2 A
AT TS RN L B A, XA TR EAE S RG] k2, WERBEATE T
ZTBAEW LB, mHEOFOIPA RN Z, a2 A e A IR
SOBT, BEA N DA BT ity K ) BRI deAs B 4 vl LAEESZ 11 o

& ASHIAE WHERE 11) b B P BN B R 51
AN 2R ? HOWRERIXREELE T, Hig !

PRERG AR AR

FERMET T — 1 MySQL PSR 22 5| LLR B 5 1A 5 (AL Rl — A7 BUR & s Z AR 512
Ja s BATRTTEA TR DRI Query T FEARZ WK, FATH WHERE FHyrp iS4 1F
FASRER T — AT B R 21 24 7B o B JE A A AAAE T WHERE - fyrh
FEIXPHIRGE, AT L UEAE AW, S %A I e e (07 BUE R 5 B R AE T 7 7 B (L
FAFPRD _EmEL AN HARTINE?

X IXR R, AR — AT E R, RATTHENZ IR, PR 24 BT
93, A IERE PRI T SRR e UM E— " R AT T 21 1R 5 e iy AL i (R P RE R [R]
I, WU I RCR MR AL E RGP ROV 2T EINAAAE, B R R T REEH 2 b
PR G ERIRZ, IXREATREH R I B DA gl bE i R 5 | e (B, 4 3RATTAY WHERE 5~f) P &
WS H 2D TERIIN R, B X2 A7 BOLRA A &R 5 B RCE G E A g 41
I AT BRI E m . ROyE I R g Pragd JE R B JF A e, Al 4l SR 5L,
FEAf 51 B R BT ) B2 AR 8, ARt Vs IR S 2 0Bt i, sl e BEAe 200 i 10 JeAs.



AT A S U, IRBATAT UE L B 2 A g 51 ffs, JATATLLKS WHERE 5 A)Hh iRE—
NFBAER AT REER G ER IR ? ARG DL R, MySQL Query Optimizer KZAL
IS R B P — RG], G AR 5] BIMEAbE e T RIS R P AS 2l B2 R 510
if INDEX_MERGE RALALAEHD, RIREPT SN RO IFAN S LB FIL I — A R SIS i, DR ik
P INDEX_MERGE RACAL AT, i 2 243G, RN ZER I Uy i 21 )L R 5147 merge
BAE, Pl R I REAS T e Bt o LA — N R R 5 RS B B v

fE— R st HEA RIS IE 7 Bofe K2 7 5t M A REd DEHH 90% ALl iy HL
FAR L 08 T BO A AE U 0, BB MlA eI 4la R 5], JCHE AR AR = s T
ROzt DO M BATR I AR m I, BAERRAT TR Query WA T0 JHFE, HEWIAT
ARER, PR B AR AR T o

R, BATEIEA S RTDIFA L U & 2R B A P P BEESHE — DR I, BATE N %
R —ADRIIWEA Query HERIPTAIN, R R — AR EIRSIECR, 980 R 2 iy
RGP RAS, RN AT LU R 28 5 BT FE R A7 A 23 0] o

BEAN, MySQL 3 BATRLE T AR 51 A S 1 ThfE, MHOERTSR 5. £ MySQL 1, JAl
A RS AN 7 B R BT 7 RO R S TR R 5 1% 7 B RIB RN 51 b T A 22 TR A 52
RGNV RCR . 2R, TSR S DR DOE ] 7 BUIT AR LA BN L R PEAR AN 7 B W R FkAT
i HR I T BN R AR Z WER, Rt ARz B, WL R 51 P r i (s &
LN, XTS5 | ARG DAF Al 2 (W A, B AT RESSIE K Query Ui IR UMK BRI,
B A K

Query FRGIEF

AT, BAI Query BT AR N UEAAT, X ZAIEFA T RESAAAE T s
LIRS EXFZ5CR, MySQL Query Optimizer — MG OL MARREUSHUE RAM L THE REH
XS Query SALAIRGISERAEN, (HEAALGIT, THEE b T RAIM RSB THE B AT HER
SeRE, WATAER MySQL Query Optimizer HEIIREMIBRIGE, il Al IFBATIERE N HIERILKIR 5]
HePe T HAL A WRBCR BRI R 51 AR, FATHAS BN T AE Query HHHEHN Hint 2
7N MySQL Query Optimizer 5 UFMIZAT IR GIMAZ LA RG], Bl il B Al S kil 2
FTFIE H o

FA DX LA VIOE S AEATES 2 15 “Query W APYLATEA LA 5 07 1) “ACAUE T B R ad 9k 4
PE7 HoRplf2EGt B4 group_message RAVRGMEER IHAE, RJEFFEAT 73T o

F group message LI N&R5:

create index group message author subject on group message (author, subject (16)) ;

WERE R RGME BT GETRIESEANE T R -
sky@localhost : example 07:13:38> show indexes from group message\G

sekokskokskskokskokskokskokskskokskokskokskskskskoksk 2, row  skekskskokskekskskokskokskokskokskskoskskokskokskokokok

Table: group message



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

sekokskokskskokskokskokskokskskokskokskokskokskokoksk 3, row  skskkskokskskskskokskokskokskokskskoskskokskokskokokok

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

sekokskokskskokskokskokskokskskokskokskokskokskokoksk 4, row  skekskskokskekskskokskokskokskokskskoskskokskokskokokok

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

sekokskokskskokskokskokskokskskokskokskokskskskskoksk 5, row  skekskskokskskskskokskokskokskokskskoskskokskokskokokok

Table:

Non unique:
Key name:
Seq_in_index:
Column_name:
Collation:

group_message
1

idx_group message author
1

author

A



Cardinality: NULL

Sub_part: NULL

Packed: NULL
Null:

Index type: BTREE

Comment :

MZGIH) Sub_part H, FRATATLLEF] subject FBOEHUAT 16 M ARFIIRTSE DR D1 8. ik
BAVEHAH 1) user_id , nick_name Al subject FEHIFAIZ HE (weiurazs) , Ayt
XA A 2 ETAFAE T group message "IME B BAVAIEAEAE = AR5 0] AR -
idx group message author , idx group message uid Fll group message author subject, T HtB%0
ERES user_id SLfr BHEGZEM —A> author ZpJME—XI M. FrLAskhr b, JCIRZMEH] user_id
author (nick name) " FJFE—DRAE R SAl 2l A SAEEAE ], PrfG 2R Bl 2 82— e, 4
SR, BATETEE subject LIKE *weiurazs¥% IXANFAKIEENE subject FHSCIME S .

R4 = ARG 4L, FBATM A ISR, FRATIANTE group_message_author_subject E5IH[LAiEFK
MERAEERERME, RAHREMRG]T subject HKHMEE, subject 2 RATHIE IS T
JEEAE. TR WEEM user_id , author K1 Wy 2L FE IS AT I

sky@localhost : example 07:48:45> EXPLAIN SELECT * FROM group message
—> WHERE user id = 3 AND subject LIKE ’weiurazs% \G
sokssoksokokokskokokskokolokiokiolokk [, Tow skkskkokeskoksokaksoksksksksokskskokdokaksok
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, XAERATITIHE AT IR, 2RI TFFARE TR MySQL, PREAFRAIH A H author
SeHEATIEYE, Optimizer 4RALEESE group message author subject IXAPRT|, XLZHATHH
i o

sky@localhost : example 07:48:49> EXPLAIN SELECT * FROM group message
—> WHERE author =3 AND subject LIKE ’weiurazs% \G
soksseksokekokskokokskokolokokiolokk [, Tow skkskksokesoksoksksokskoksksoksokokokakook
id: 1
select _type: SIMPLE

table: group message



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)

XRFATSCHAE ] author VEAEWIZAE T, A MySQL Query Optimizer fJ8R¥EA LS
group_message author subject IXAZRG[, HMERATEL analyze 24Tt 2 FIFER) 45 5 .

sky@localhost :

example 07:48:57> EXPLAIN SELECT * FROM group_message

—> WHERE user id = 3 AND author = ’3" AND subject LIKE ’weiurazs% \G

seskokskokskskokskokskokskokskskokskokskokskokskskoksk ]|

id:
select_type:
table:

type:

possible keys:

key:
key len:
ref:
TOWS:

Extra:

row kksksksdokssoksoksksoksksksksokskskokaokakokok
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)

FIH$H user id F1 author WiEHINHE, MySQL Query Optimizer N FRKIEFT
idx_group_message uid XNMRG, PR ETRATIHE S5 E,

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

seskokskokskskokskokskokskokskskokskokskokskokskskoksk ]|

id:

select _type:
table:

type:

possible keys:

key:

key len:

ref:

rows:

row skksksksokssoksoksksoksksksksokskskokdokaksok
1

SIMPLE

group_message

range

group_message author subject
group_message author subject

148

NULL

8



Extra: Using where

), BATAEAFRH MySQL A FRA TR AL Query BHEFTAE T Fm g hie, Wil B4
JF MySQL Query Optimizer FRATTEAFHMIAZRKSIM Hint Dhfg. 5] MySQL ffH
group_message_author_subject XANERGRIEA W], A LB IRATIFFEMI RO

B S o, SRS R NSRS group message author subject IXNRGIAG WA Z—A
WA RERENE? KA FHbi#EN mysqlslap FEHATHI LR AT 5% Query MR 45 5.

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 = 3" 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



Average number of queries per client: 1

AT LIS A, EIERATA I Hint 2 J51E$E group_message_author_subject X/NRGIH
Query skl HAh ) =& EPUR £,

XA RG], BATT A MAEPAE Query IO, IEFEEE MRS DR BRI, i BT [
I SEBEN] T MySQL Query Optimizer JFAZARATINRASREM £ H iR AERIPAT IR, AEA L, 3k
TR A F T HHOKLE MySQL Query Optimizer MUARflf¥) “AHVE” , & R IRAT I EEE

R, AR S R T BRATE RS RS EENE, Jf HAREAET IR AR 58 AN MySQL
Query Optimizer, {HIFBCA & IREAIBRZUADRIES: —NEFIER RS  FIRGEEN TIEFGER ]
LR IFA— B NEEIE, (BR800 5 Mk LEEEE .

Lo RFRgRg], JREEREEX AT Query REUEMERAFIIRSI]

2. fEEFEAERIINNAR, AT Query HHRLBEMERIF I T BAER 515 BUBY H HES SR AL

3. fEMEPRA G RN, REEFET LIRS A& 20T Query ) WHERE U B 2 7 BUUR

515

4. RATREEE TGS BT A Query ISICRIE BIERE A IER S H b 1A

Hint ACHFEHIR G IIESRE, DRI 25 IR e A G N, ]I S0 A B K AR £ KU o

MySQL Hr 28 5] ) B il

TEAERGIM RS, FATENZ T AL MySQL h &R 5 AFAAEIBR ],  DUEAEZR 5 I o nT Rk T
BRIk p) . RTATH T H AT MySQL 2 5 s AR DGR BR il
1. MyISAM f7fifi 51 B4 5| B B B RIS RERE I 1000 7715
BLOB 11 TEXT &M (1) 41 K REAI i AT 2 &R 55
MySQL H i ASCRE R ER 515
EHARZET (1= 80 O) BIRHE MySQL ik RG]
IEFEBAF R Tz H )5 (41 abs(column) ) , MySQL LyEAFHRS!;
Join iBAJH Join AFTFBERMA—SIRHE MySQL TEIEEH R 515
i/ LIKE #4F s R & OB BCAT R4S (" %abe. . .” ) MySQL ik H & 51;
AR E AW % MySQL ik Hash &R75l;

© XN LW

FEBA LIRS, 7528 5 LRI e RG], JUHGE B RO R 5 s 00, DN IXAR
B BATTA Ay i 22 i i PSR R R e R o

8.5 Join HYSCIRRIE R HL1L B 3R

AHERAICEL T T MySQL Query Optimizer W LAEIREE, 222]7T Query Ak AOIEA G IUIFTEL
%, PR T RIIEFRMAEY, X RAPEFEISE Query EAPPAE RS SIE, H IO BEAEAE TR fERA B
] Join WH), ZREEIRAIA Query PUALZ K.



Join [ISEI R

FETHR Join WAIRIPCALISER Z 1T, FATE SCEBEARAE MySQL Ukl Join 1), R
TR 5, AR ELALf o T I EATE A — & MySQL A Join [ISEHLEEL,

76 MySQL 1, HA—Ff Join Hik, i KA GAN Nested Loop Join, A HABIRE 2 244
B Hash Join, ¥4 Sort Merge Join. i HE X, Nested Loop Join SZfn_Emh il it ikzh %
(&5 RN NG R B, ARG — 4 — 2k Bl i iz g R AL b B/ E i D84 R 2 N — AR b v gk
¥z, %FAﬁ ER. WHIERE A2 Join, WFHEFTNNRE Join &5 R ARV MR IEAIEAR,
P UCE IR A A B2 AR rh A, A .

FHBRATEEL— =& Join WBAIRFIKGH MySQL ) Nested Loop Join SZEL 720,

WG HTEER Explain HH—ANE MySQL 5. 1. 18 A FFa IS HE B (AEZ R iRA  H 2
B AR, SERR AT IR A, BTEL N IR B A S MySQLS. 1. 26,

Query W
select m. subject msg subject, c.content msg content
from user_group g, group_message m, group_message_content ¢
where g.user id = 1
and m. group_id = g. group_id

and c. group_msg id = m. id

HTETIRA], FA T G N RS group message KIGHM T —A group id HEG:

create index idx group message gid uid on group message (group id);

RIGERRAIN Query AT THI:

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 ¢
—> where g.user_id = 1
—> and m. group_id = g. group_id
-> and c. group_msg _id = m. id\G
seksskeoksskskokeskokoksokokkiokok 1, row skekeskksoksksoksoksksokskskoksokskskokokok
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



Trows:

Extra:

2

sekokskokskokskokskskokskokskokskokokskokskokskoskoksk 2 row  skekskskekskokskokeskskekskokskokskokskskokskokskokskok

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: example. g. group_id
rows: 3
Extra:

sekokskokskokskokskskokskokskokskokokskokskokskoskoksk 3, row  skekskskekskokskokskskekskokskokskokskskokskokskokskok

id: 1
select_type: SIMPLE
table: ¢

type: ref

possible keys:

idx_group message content msg id

key: idx_group message content msg id
key len: 4
ref: example.m. id
rows: 2
Extra:

TATTLAE H, MySQL Query Optimizer #3877 user_group YENUKENE, HILAHIRAMEANN S
fF user id Mk %E LIHMZES] user group uid ind KT const SFKAFMRT| ref &k, RJELL
user group KHILIEH KM REN group id FEAEAE ML, X group message fEH#H], A
JE i user group Ml group message WNERMIZTRETH  group message Y id fENSAM 5
group message content [f] group msg id HLARHEATIRIA A W), A 13RI ARI4E R,

AR AT L 0 R RIE KRR R -

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 c_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;

N B RT LSS R PR PR SRR AR PRA T 17 DL«



Mested Loop(ref) Mested Loop(ref)

{g_rec.group_id=m_rec.group_id) (m_rec.id=c_rec.group_msg_id)

.,—'-'""'_ﬂ_ﬂ_#

Y vy

nding 12s ynsay

q____“‘-—-.
[
/

1]
i

— |

-

[INT

group_messageim)  aroyp_message_contentic)

WsEr_groupig) index ref scan index ref scan

index ref scan

ok FAT12:88 group_message content K EHIfF) group_msg_id FEMRG, REHEEWITII

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
sokssoksokekokskokokskkolokiokiolokk [, Tow skkskksokesoksokaksoksksksksokskokokokaksok

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:



sekokskokskskokskokskokskokskskokskokskokskskskskoksk 2, row  skskskskokskokskskokskokskokskokskskoskskokskokskokokok

id:

select _type:
table:

type:

possible keys:
key:

key len:

ref:

rows:

Extra:

1

SIMPLE

m

ref

PRIMARY, idx_group message gid uid
idx_group message gid uid

4

example. g. group_id

3

sekokskokskskokskokskokskokskskokskokskokskokskokoksk 3, row  skskkskokskskskskokskokskokskokskskoskskokskokskokokok

id:
select_type:
table:

type:

possible keys:
key:

key len:

ref:

rows:

Extra:

1
SIMPLE
c

ALL
NULL
NULL
NULL
NULL
96

Using where; Using join buffer

FATEBIAMAL user_group RMVTIM ref AT ALL, tBAh, fEd/a—1TH) ExtrafE B AEH
TN AR Using where; Using join buffer, Witigiidl, XM ref A2 ALL 1R7 5 BEfiE,
BATATLMERI R IR S TU, RS T 23833 T, Using where 2R MARHRZ A,
PATHFEHATF content FBUA GBI R P MHHEIEAT where IEIEAREMAT, (H2 A M HIBLK

Using join buffer f&—{MH&Wg?

by b, IXH Join IE2RHE] T AL Z AT

“MySQL Server PLEREUAL” —FH FTHE RN —A

Cache ZHUARIMNNE, WML join_buffer size ST E N Join Buffer.

Sibr b, Join Buffer WA MIAIN Join AN ALL (AiRflh) , index, rang EUH# 2
index_merge MR A BERSAEIT, BTLL, {EFAILAE group message content K ff) group msg id ¥
BIRIIZHT, BT Join & ref A, JrATRMATRHAT iR IF A FZIHA ] Join Buffer.

MIAMEH T Join Buffer ZJm, FATAILUERL il AYIXASFRIE A Gl h ATH Join 58

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();



flush buffer () {
for each record c¢c_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;
}

R, WARSE SR B B R eI R K 2 0 A S B2, U E

Mested Loop(ref) Mested Loop(All)
(g_rec.group_id=m |B:.§|nup_id] (m_rec.id=c_rec.group_msg_id)

[

nding 128 nsay

"]

[IN]
MRl

[I01]

LGS 1)

User_groupld)  group_message(m)  Jgin buffer group_message_content(c)
index ref scan  jngey ref scan full table scan

Wit B E, FRAEK I ZAT MySQL ' Nested Join [ISZHUREAG T—ANTHE T, HNVIZE
& MySQL ffi[] Join Buffer FIJ7VET . MR, XHIFKGEW NF| INEBENLE, LB TANERK
i, AT REATAE P X0 3 R DA M 21 A S A AE sk T T

Join #EAJIEAL

AT MySQL A Join MUSEELSE PR S5, FeAl Tl bl 28 i anig iz an o] AL — A Join &
7.
1. Ruffgpsb Join WA H Nested Loop FOTEIRRLIKEL
Wi 9%sb Nested Loop MMM RIREL? & B INERG —A, IS ik IRsh R 45 W4 R nT



REMIZDN, XA IERAEA T S 7 AR S5 22— TR I /NG RER KB KN A R

AT RO &5 REEMOK, R 7 BRI IR %, thl @ BLAE g ksl 45 R 4 LIk Py
P EPATR AR R RS . B, MR GR A MR B) Join IR, WK Al
WHERE Z5Fidd)a A 10 45idak, MR B A7 20 Fidak. WERIATERER A AIEER, Rt
UKEhRINAREN 20, MATATEL Join ZfEXTHINENR G B) MBI IEM AT 10 k.
Z WMRBABERER B M WKBNE, MIFHEAT 20 JOGER A KA IE.

MR, ORISR A ARl Join ZefFXT AN RMIBEX T 17 (1 B8 I AEZE A A 2 K K.
RU5 AR ZE A A I AR DR S, AT T AN BE fa] S i 5 45 R AR A9 K/
AW £ Join WERIIISKBIMGY, 12 2O R AL UEON R BT 5 EE KT AR SRR 1R K
NRAT 2T X EEAAL o

2. MusethiAk Nested Loop HIWETEER;

AMUACRLEEIT R Join WHNAZMIY, SEBR EAEFRA VIR 18 5 1 I AT R DLk I
W WZTEIZIGH D PATIRE R Z 1, BRI LR/NR B, 7 BEMEEA gl e 2R K 1)
gl

3. RIE Join #AHHIKENE L Join KM FBRIELMRT];

PRAERIRENR E Join ST BOAHERSIMHI, B2 B % g, RAaibpiRs)
R Join FAFFBAERG T, A RECRIEIEA H AR A AR RENS M ABR D OB, X e LA
RSB 5 i

4. MIERUEEIRIE D) Join KA FEBAERTI HNAERIE ALK T, AZKFEM Join
Buffer HIWHE;

R LRI, AT Join A%5i& All, Index, range Bi# & index merge FEAU[K
IS5, Join Buffer fisxIk FHIA T o AEIXFMEHLT, Join Buffer MIIR/NEEXATHEAS Join T AW
FERS RN R R RIER

8.6 ORDER BY, GROUP BY #1 DISTINCT {iift

Br THONI Join WHH)ZAN, i0AT3K Query WAt LLADIEEIN), JPtE ORDER BY, GROUP
BY LLK DISTINCT IX =38, % &R = KA MAW S IEHs I HE SR80 AE, Bt AT ARAT T8 17—
A&, FHEBERAIZ = Query TEAIMEEAII T .

ORDER BY FJsZEl 514k

£ MySQL ', ORDER BY [RJSZIiA 4N R FPE A,

& RPN ARG E R RS, XA BT AL AT HE PR AR B R A3 200 L 5
SOR A 7 B R P15 55 7 i

& 54PN AR MySQL FIHERP SR A A 5 | 8 R (BT B 2 AT HE PR 5 PR HE e K
PR [l 2525 i o



N ETFRAT T I Al S B AR AT SR N AN RS e [
PRI SRl I 7R R B 1T «

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
fekckckcckcececceccoeiok 1, row sekekeiekeiekeiekesekskekekekekekeekskekskekokek
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
fekckckcckcecececececoiok 2, row skekkekeekeiekekekekeeksekekekekekeekskekskekekeok
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:

HH LINMXA Query A1), WIUHFE ORDER BY user id, MATALERAT IR HIEA HE-#AF
We ? S BOFE KN MySQL Query Optimizer EFE T ANA RS IRIAT U ) 2 1) 5 i
(idx_group_message gid uid) , IXff, FATHIE group id MM EIME L O & &% group id
Mouser id FHATHEFHI T o M EARIRATH P SAFNANIAE — D user_id, {HZFRATH WHERE S5fthikE
TIRBIEARR group id —FF, WAUEWAEARARME group id KIATHY, IR [HIH) 45 5L
FETEA RN . FRATT AT DU W R B B R R AR AN AT I A



Mested LDD% (Index Ref)
P
L —
e H-»
- &= =
— L swmll  mpa
| _ I o
- = =S
| | 8
C==—r— | ' O
. S
- el
TS -
s
\ : K
Crdered Index Table A Table B
Ordered Index Scan able

KIh i) Table A F1 Table B 43054 L1 Query 'R group message F1 gruop message content
XA

OB 2 5 | S B HE P 15 MySQL. S ELES AR I e ARG, vl Bhog 4t G X b HE )y
TR B AE. PTEL, AEFRAIDUE Query i5FH K] ORDER BY I, JE AT aeA T CA RS
SR SEBR FOHERF TS, AT LUR IR (4L T ORDER BY #EAEMIPEAE. AATLY Query MUPLILIEFEF, D
A0 T 3 Y S B R PR T B R 5 T By, FEAER IR 51 T B A 1. R, fEIIER
G2 RN Z PP AEZ R S I IAR Query PR KIsEmT, PRS2,

WERBAT RS R, MySQL SRS IHERANE ? JX N MySQL TGkt S s LML AR S
PP SRR A7 5 | IR [P R Bt AT HE e 5 1 T BRA A X s Ly sCHEA T AR (K7 #

5 MySQL 5 R sEily s, e ZiUHEA T AR S R HE e SR S B SO B HE - MySQL . H i m] LA
o PR SRR S DB (R A

Lo B AL R DA 0 ] T HE e 2 A 1 7 B A R ORT LA L A BT B AT HR TS R, 78 Sort

Buffer "HEEATSERRIIHERPERAE, ARG AR 2 5 R BRI TR BT Bk I b B 25 ) i 17

SR 7 B s, IR 125 5 ) o

2. MRARIEPESAT— RO HE 7 B LR 2 P i SR A T et 7 B B, R AR 2P 10 7

BAFIAE AL X0, SRJG1E Sort Buffer HUoRHERS 5~ BAIATIREHE BHHTHER, & i AIH]

HEF IR AT HR S A7 R P AF X 0 R 7 B TSR A R AT DL & )R 45 R AR, LRI

BS B IRb B

SRR AR MySQL B DORAAT IR SR, s A UZ A MySQLA. 1 RRASA TR i
IR SCHERRHE P S o 20 R RS S A B, ERE St ol T BRI kv . AR 25



AN R BRI, R T T0 BRAE. MR, SR RMEA ST I AALE, IR Rl
Rpt s Py A 2 TR UOR TR LA 5 3 R T SRATT R T — AN SEBIR A 2 MySQL A AEIHEP A
RO PAT TR, DB B M R 7B

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

sekskokskskokskskokoskskskokskskokokskokokokskokokokesk |, row skekskskekekekokeskskskokskekokskskskokskekokskskokok ok

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

sekokskokskokskokskskokskokskokskokokskokskokskoskoksk 2, row  skekskskekskokskokskskekskokskokskokskskokskokskokskok

id: 1
select_type: SIMPLE
table: ¢

type: ref

possible keys:
key:

key len:

ref:

TOWS:

Extra:

group_message_content msg id
group_message_content msg id
4

example.m. id

11

KM%, G RIEAPAT T RITFRA AR ? B O AT REE 2 KL, 78

group message #%[f Extra {581, £ 7 4 “Using filesort” Mz, SLfr LiXit2 MySQL Query
Optimizer 7EHVFIAT, MFFERIATHEPHERAE A R 3 IRUE - o (1) B R R R 7 AR . AT B W E



Mested Lnu% (Index Ref)

| (e
e S::g: :
= | | ||t
 JRA]  REmTHENG
- | =

Tablge A — u_‘_h

Unaorderad Scan Filesort operation Tahle B

KHATER T, MySQL RIS —NERNEIE G, SCRIEHT R SR AT T —&
filesort, Wt EHEFEAE. SRIGFAHHEF G 45 R I IKah 45 AE Kl i) Nested Loop Join ¥j
SR AN K. MR, KEAERME, XA filesort FEAE UL SCHFATHE Y, AU & E R
AT T — AP

b, FRATVE R TR A R ARIE AR AR I LA R filesort #4F. MAETATT LRI
Hrh, AR Z W IRATRNE 55 £ R v BE AR IXFE, T ReRR 2P M F BRI AR e TR b, sl
MySQL 7E£8id—Ik Join ZJG A MATHEPERAE . XFEMHE P /E MySQL A et i) LA Sort
Buffer HATHEF, MW iseilid— MG K207 Join M4 RARAF IR I 3R 2 5 10K Ifm i (1) 4L
PR Sort Buffer "HHEATERAE. " HIFA T I P 0 ol e SRR RBIX AL AT VR, A Tk
T group message content F L'JHM content FECKFITHIFZ )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
fekckckcckccceccecceiok 1, row skekkekeekeiekeiekesekseksekeeksokskokskokskeok
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 temporary; Using filesort
fekckckcckcecececececoiok 2, row skekkekeekeiekekekekeeksekekekekekeekskekskekekeok
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:

X IHEFIHAT TR LT “Using temporary” , 1EJ&RCA A THPEAE T EZAW AL Join 2
Ja A RERE T, FERER TIXA Query MIHATILIFE:

Mested LGU% (Index Ref)

(— ™ P —
-
[E::[ ] i )
5 B [ ™%
e Nl
' O
- | ] 3+t
Table A | — R
Unordered Scan Table B Temporary table

Filesort operation

HGE Table A Ml Table B #AT Join, R4 REINIENZR, FHiAT filesort, RIFHIIA
J 1R 2 R B IR [P 45 %5 77 S o

LT BATIE L AN 0 FE S T2 MySQL T ikt G A A Y PR 3 030 4T HE P4 A (O I
RSB B . AR HE R R v B 8 ] B HE > 52T PR, (B PURHE P B0 P ARSI B LR R A 2 AN



AR R I, BATDGZIROCE ? IREAR, BATNAZT AT RELL MySQL ZE+%
2R PRI T HE R o XRE AT DA K A BEAL TO #8841, ARKIR LA B2 i Hl > TAR IR

1. Ik max length for sort data AN E;

7 MySQL v, s A A — b 22 2R s B2 A2 () S 50 (R A 2 i 2 4
max length for sort data RREM . MIRATHTA R BT B B KK BN T XA S HUE R I i,
MySQL st e ot e P L, ez, WEH 2 EE. Dbk, WRIA1E LN fFik
MySQL #8075 EER M (R AEHE P - Be i i, vl LUINORIX AN S E >k 1k MySQL 1B #6487 A ebadk i i
JPE

2. EUASD IR [ B

MIRATHE AR AR A I I i, FRATAS R fa7 5 a8 o 58 A7 ok BT i S 8ok simiE. MySQL 2
A SRR I HE P52, RN W ISR vl g 2 il MySQL ANTFAKEE 7 AR 22 BUR 5 AT HEE H]
J¥, XA R Re AR XML, AT T L LA LER IR E 7B, iERATIR
M55 RK G max length for sort data ZEHIPRME.

3. MK sort buffer size ZHNE;

4K sort_buffer size FEAJEN T ik MySQL n] Lk £ecict i HE P53, gl 7 ik MySQL
A DU Sl D 70 HE ik R rpoch 75 20 AR AT 20 B, DDA XSS 1E Al MySQL AN AT I i 36
KIAT AT

GROUP BY HJsZER 5140

th+ GROUP BY sifp b ARIAFERT BT HE ##4%E, 1y H5 ORDER BY AHEL, GROUP BY F#iH
HEF 2 TG B R E . 28R, nRAEA AR 7 SeAb i) — Lo 5 R, B AR T B — SR A
BTHE . FTLL, £F GROUP BY [FscEiid#Erh, 5 ORDER BY Rt a] LR &5,

££ MySQL ', GROUP BY [RSZELFIFEATZ M (=H) 5ok, Hrb sy NI R 516H B
KIERE GROUP BY, J34h—Fi 58 o R 515 MAE ] A1 St 1 =R s sf—

Mot
L. AFFHFARL (Loose) Z5[HAHi5LIL GROUP BY

M EFA LR 514352, GROUP BY WE? SZfr bttt MySQL 584FI IR 51494k 928 GROUP BY [1)
I, IFAN T EH P AT L 5P IR S BRI AT S A 4t 45

A AR EOR SRR S S GROUP BY, Rl 2 i B AR 2w e — T
group_message KMZET], ¥ gmt _create FBIRINE] group id Al user id FEMEGIH:
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



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

SRIGTAEWT Query FIHATIHI:

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
sekssksoksskskokeokoksokokkioksk 1, row skekkskksokeksoksoksksokskskoksokskskokokok
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)

FATEBEPAT RN Extra {5 BHEEELER “Using index for group-by” , SEFr IXulie
VFIATT, MySQL Query Optimizer I HIAAHUR 5 HTHRSEIL T IRA I 2EM GROUP BY #4F.

XK 2 TR OO SE L



tr e # 3] 4348 / Loose Index Scan
SELECT user_jd.max{gmt_create)

PHOM group_message
WHERE group_id = 10 = — =

GROUP BY group_id ,user_id [ ] ] [ 1 ] [ ]

A. group_id < 10; [ 1 ] [ 1 ] [EUGBWU? ]

B. group by group_id user_id [ 2 ] [ 1 J
C. max(gmt_create);

1. some of group_id; E

2. scan one time every
duplicate user_id in

[ J ]
same group_id; ( g ] | m | (20081208 ... |
3. jumptolast gmt_create

in same user_id,

[EUUE1EU3 ]

ordered index

BRI BIFA R 5 445290 GROUP BY, FR3E 4 /by /2 LR LA

€  GROUP BY kA B AR Rl —AN2R 5 | A o mi T (R A0 5

& {AFH GROUP BY (WA, HEEAH] MAX FI MIN IXPNSRG BR4LG

& R GIHEITZRGIH GROUP BY 5fth 2 AN FBEAAE I, 2520 LU B A7 A

A AR SRR 2 R

UM AEBCA WHERE 140, B2 e id e R g 1Mk, PR g1 & 2 i oe 5
SrHIHECEFEZ, AU UL SRR A I B AL H 2R S o MU AE WHERE 1 000 35 vis i W X sl
SR AG,  FARUR 5 13 A P AL v B A P IO RN LSS LAY, JF HA B AT g
DR R T

2. A% (Tight) RIIHHSZIL GROUP BY
RHERGIFHSZEL GROUP BY FIFAHUZR 5 | F348 1 X ) 2 A A F5 B AE R R S I, el
ARSI RS, ARG PR IS e UK ok 52 e GROUP BY #:4E15 2IAH M 45 5L .

sky@localhost : example 08:55:14> EXPLAIN
—-> SELECT max (gmt create)
—> FROM group message
—-> WHERE group id = 2
—> GROUP BY user_ id\G
fekckckeckcccceccecoiok 1, row sekkekeiekeiekeiekeieekseksekekekeekkekskokekek
id: 1
select_type: SIMPLE

table: group message



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)

XIHMEFIHATHRIE Extra (5T EL%H “Using index for group-by” T, {HIFAZUE MySQL
] GROUP BY #fEFfFAEHILRGI5EH, RS EFHFE YW WHERE Sc4FAT R e A R o1t E S 5
AREfFHZE R . Xl BiE R 5 kRS GROUP BY AT vl ar 45 S .

NIRRT R 7R T OB B AT I R

¥k 4342k / Tight Index Scan
SELECT user_jd,max{gmt_create)

WHERE group_id = 2

GROUFP BY user_id

—m
.

k) .
.

LI

1 ] [zunmzn? ]

J

—
P2

ey

—

=

A group_id = 2;
B. group by user_id;
C. max(gmt_create);

e,
P2

S

——
=

| (20081203 ... |

f—ﬂ
¥

ki

_
=

1. all of group_id (=2); J [20931295 J

2. all of user_id,gmt_create E

that group_id = 2,
3. return the last gmt_create
at every duplicate user_id;

1

ordered index

£E MySQL 1, MySQL Query Optimizer PGl MR I3RSl GROUP BY #E1f:,

MR IR LB LTI AR 5 [ S GROUP BY MR Z S5, A a2l Bk R 5 ks
b3/

*7 GROUP BY ZAt 7 BOFAELLEH AR I 7 I, MySQL Query Optimizer JoiA{dH]
FABUR SR, WE A HEEEE RE15¢% GROUP BY #:4E, ROWBURMRS 85 B LER S (HE,
WA Query THAJHAEAE AN RADR ISR IR S8, AT DM 52 R 513158 GROUP BY #
Y5, PUNH RIS TR b i “ 2287, W LUE RSB R SRS . X8R 5| Hrg T LU TR 51
ko MWCRT ZHEY GROUP BY £492R, JF HAEWE IR 5 TSR OIS B 7, MySQL & m LU e i S )
P ERAE, DUOMAERIAT I (2R 5 TR T R D@ R R 21 T Fefy SCBE



3. AHImIE LI GROUP BY

MySQL {EHE4T GROUP BY #RAFHIN g ZARR T, L2082 GROUP BY (7Bl Z [l I A 8 T[]
—AR5H, HiZRIE— MRS (W Hash RERAGEH L ESR) o mH, A 2wk, &%
ety R & 51k 528 GROUP BY & 54f FH I BA B X &,

HUTH A GROUP BY [sEB 75 A e AE A il AR B R 5 | A R 0, 24 MySQL Query
Optimizer JCVEREIAEM RS IR HIHE, BIASA G ST E R EdE, AR5 L IR I 3Rk 58 ik
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
fekckckcccecececececeoiok 1, row skekkekeekeiekeiekekeekseksekekekeekskekskekekek
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

REIPAT VIR B 1 5 R RATT MySQL GBI R 513k 2 T AT Z A, e QI TR R,
SOHAT T HE P ERAE, A3 BITRAIFEE GROUP BY 454t. BEAPATERE XA AN T B T s



& Bt & HEH- 474 / With Groups Table

[ 1 ] [2:1:112::?"' ]

B

[ 2 | | m | | 20081208 .- |

InseJ padnolb

[ g ] [ n ] [EUUE‘IEUE ]

B A B E

—_—
Temp table filesort
(groups table)

ordered index

* MySQL Query Optimizer AHUNAUEMZRSIHMIF AR HILAE] GROUP BY M4 RZ)A, fbiA
P AN IR 1A P 1 e SR i P 1) SR SEEL GROUP BY T

FERXFER B R RX R DL group_id JEAGE NN, me— a1 H GROUP BY
TBON user_ide FrPA MySQL JCVAMMEZR SR ) GROUP BY [SeBl, R peseillid R 51E B4
R RS, R AN R, K5 PR HE A A 2> 4R 1K 58 e GROUP BY .

S F FTH = MySQL 4b¥E GROUP BY [R50, ATy LUEF XM 45 H a0 R P AR A S 8 -

1. JAAragil MySQL AT LARIIR SR 52 GROUP BY #AF, 4R EIF MRS i 77 et
HERGAVFIIEDL T, BATAT LB I8R5 808 W Query X PR 7 A ORIEE]H 1

2. MIGIEAEHRTI5E GROUP BY [, T ZE RGN £ A2 filesort, JrlAFRA140
AR sort buffer size KAt MySQL HE/FHIRHEAE ], i FUSEAZHAT KL LR GROUP
BY #4E, PR i S H 2R 40 160 (I B3R K/ IN R 2 K I B R 2508 copy B RS b1 kAT
A, IXIR P HE 2 A A T R B R T B

EF W R AT I RS, TR EERSAE B SR SERR N I SR AT I SR IR, &
REFFRIBAER T 5o BEAh, FEDLAE GROUP BY AYINGIEAT AN/ Iy W] AR FRATTAEAT L IEk A 2 5
oL Rt filesort A, Wl BB MNEMEREAIM—LL null HE¥ (ORDER BY null) {7
A, REATLLZ— Mk G S A 220k

DISTINCT FsEl S5tk

DISTINCT 5S¢ A1 GROUP BY MAARM ANl A EAE GROUP BY ZJm fareHh R — 441



SXMEke AL, DISTINCT fYSZEULAT GROUP BY [WSEIIBIEAZEAZL, WA RKKIIX A . [FFEEAT LS
R G S RIER TR, 4R, AEEUUE R T RIEESE . DISTINCT fIRHE, MySQL
HAEE L IR k8. {HiE, M1 GROUP BY H— S ZE5lff /%, DISTINCT F AT EIATHE . thle
Ut, FEAUZ DISTINCT #:4ER) Query UnSICVANANAI &R 51 5¢ BUAEAE %, MySQL 22 I
Kefile— BRI “Z A7, ARASKTIGN R P EAR AT filesort #E. 3R, WA IELAT
DISTINCT FIHHMEIAEH T GROUP BY FFREAT 7404, FEAEH T 2T MAX Z 2RISR G R ElE, wik
Wl filesort T o

FTERATT R LA E ) Query RBIREZR—F DISTINCT Ff)SEZER .

L ESEEFHELIARUR S 5E K DISTINCT [Fiffl::
sky@localhost : example 11:03:41> EXPLAIN SELECT DISTINCT group id
—> FROM group_message\G
sekssksoksskskokeokoksokokkioksk 1, row skekkskksokeksoksoksksokskskoksokskskokokok
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)
FATAT LRI E 2], $ATHRITPE Extra {554 “Using index for group-by” , XAEA AR
B2 A BEAREAT GROUP BY AR, ATl & rdix Bl 251387 17 GROUP
BY We? FLSiZigt/e - DISTINCT ISEHLSUHAR SR, #E5<HL DISTINCT K fer, ket i 204
(1), SRS PR DB S5 IR [BI45 % P i . X LK) Extra 5 Bl S URERAT], MySQL I HIAA K
RIS T HEANEAE . 29K, Wi MySQL Query Optimizer EJ&RERLMUIIHF NTEML— AKX B
FfE Bl “Using index for distinct” HSmt s df H A Sy ik NERfR T, W],

il

2. ATHRE AL K BRI AR ] .

sky@localhost : example 11:03:53> EXPLAIN SELECT DISTINCT user id
—> FROM group message
—> WHERE group id = 2\G
fekckckcckccceccecceiok 1, row skekkekeekeiekeiekesekseksekeeksokskokskokskeok
id: 1
SELECT type: SIMPLE
table: group message
type: ref
possible keys: 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 (0.00 sec)

KRB Rl SR R GRS EL GROUP BY 584 —FE. SEBr L, XA Query HISEHlLRES,
MySQL ZxibAFfils 1 %494 group_id = 2 MIPTrARIIE, [BAR user_id, REAMARIIKCHF
Fetk, REEHE A user_id AR GIBEMIN AR M58, BIRIAERMSEf gruop_id = 2 IIET]
SR PRIk 5 CRE S DISTINCT 41

3. NIRBEAHERF VL PIA R GIRIAT5E B DISTINCT fRIR ok 23 5 B AF -

sky@localhost : example 11:04:40> EXPLAIN SELECT DISTINCT user_id

—> FROM group message

—> WHERE group id > 1 AND group id < 10\G
seskssksoksolksokskoksookdokskokskok 1, row seksekskekokskioksokskokokskokokskokskokokskokokok

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 JCIEAUAR AR 5 | BRI AT 5¢ ) DISTINCT A%, e ANAG AN I i SReadh A 7 AH I F 8
YET o AHRTATITLLER], {8 MySQL A I N2k 58 & DISTINCT [ymffiz, Fl4bFE GROUP BY A — rilX
Wl BT filesort. SEPr b, 76 MySQL MI4r4lSikH, FEA—w BT 4 RE se i 4L A 1,
1X— rife BT GROUP BY LAk /MEIyrh IR a2 1. S8hr FiXH MySQL 1F &A% H PG oL T
SIS A8 5 5E G DISTINCT $R4E), FrLlA>T filesort XANHEFEAE.

4. A A GROUP BY 55 lik%

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
sokskkkdokkokkdokkokokdokskok [, row skkskokskssoksksokskoksokskkkkok ok sk ok
id: 1
SELECT type: SIMPLE



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)

IRJaBATHE — FXAH GROUP BY — il FH A7 2R & s Byl , MBS = Ao Bl LE, wT A
HRELZ T filesort HIPEA T, PUNEAIEM T MAX pREINZik.

$F T DISTINCT [ffdk, F1 GROUP BY JEA I #rpyMik, =8t TRIMIG RS, I gRmZLD
(I, R R AN K45 J4E FIdE T DISTINCT #4E, W4ds BT 10 B AER N AE P ) T0 B e
SEAAN R AN BEH I

8.7 INGS

AFEH RN T MySQL Query TEAIAARIITEREH LA /> ER A A, WA TR s, A8
RENS A B8 I ACAESZ B LA O R . BARA T LRI N RS T RAIMR S8, 215
A Query EAJH— LRI, DL ERTE AR, (2 Query EA I A HIXEEAN . RE
RIRAEE TS, A BIESEBr AL 25 h A S HOER Sy, FOEEIR IR RS, PrLl, Ay R Lru I ACRE
M, DLERE A SERY, DASRSONHE, JUTIXRE, A REAWTRTT A OXF Query TAPEAIRAINI.



% 9 & MySQL ##7 % Schema it KR LAL

A&

R NFRIN A VERE AT I 2 B ACRS (R FP AR Bl 2 Bl R A GRS ) R R b AU AG R, FEsiaX
e AR KRIIR . BT R KA ROt R st 2™ 4 TR, IR AR 2 i P g
i 7 R PR A A R AE MR DR AT ZE Ve vk T BT SR — B ey 2, 1y HL B 8 A P ) U B R
PR o AFREHANTAE MySQL #di/E Schema Wik HYINR CRUES AT BERY =R, AT e/ J5 1 T .

9.1 SHAEBWIT

SRATE R — 8 e d A B 2

FERCAR A Schema Bt BRI T, — EAT MRS AN “Efemie” ey etie. it
BARPT ROV B % Schema ARG, KA, § R, BUELA B SR mE TRTREr D,
G GO B R I, L SRASUE ST O K . AR AR, Hdie)% Schema 5 AL 13X
A % Schema BT HARALTS .

HE, IRZ N2 T — i, IRHE ™ AR BRI AT e e SC AR P Hd e i RV AL v s PR i
BT BB AT, AR H R LR R R R BRI U, R 2L AR
R i

Sebr b, R LK EREER LR AMUAUE T LR BATTE VAR [R] (Al A Ik RE % 2 IR (9] LA e %,
AT — MR S5 D 0 A I AR, Bl IS Al ML E DAY, i HAF A 1A
HAEF /DN, 3K RUE AR % R R A I (R G4, 23 TR R/ DA P2 R R Il L T

IV BV (R Bl — S A B2 o P ORAIE 32 B2 MR VN AE Bl P8 h AN 25 P 20 AR ARALE
111335 4 RO K J2E R A 5 LSt AR H AR BRI S

PITEL, X5 PERE AR 4 Schema Beil,  FATIFARESE 2 DOMNEATE B R A ME— 1945 3.
FEBOE R, NAZMSERs TR A, DAPERESETH U ARA HARKRIETT devh TAE, IRZ I A TR0 gk
kR, AT A e BT

WEEILA - ik Query RMEZD Join

FAZE MySQL ARAL A AL T RENS 48, MySQL LAk a8 BAR SRR 19— AR AL 8 BOR S A
ATy, BT H AT MySQL BB (s SevH5 ROE AR A 12, T ORI AN R 50l (0 LA
&, WIFAR MySQL B 5 e A FIAE R e . BARAC PG IE Join i — MBS HE LLABUE BERIAS B LU =
RURPAT TR, B M 2 B A e O BRI Join IIRMK, AR50 MBS KA B AAT V41,
AN IS B2 KU I PRI A GG, RIS Query FIBEAPATRCRATT .

PrEL, O T AEBATH Query PATHHRIR AT REMISRALIL,  fi FLAEAT 200 U5 st e R b Join, i



b Join, FATWANTTIEE G 1) 7 BOE L R T BRI ARSI

XHIRAIGR SIS “ 520 MySQL Server PERERIAHICHEIZR”

—wEr “Schema B PERERI R

XM R 2D AT BRI A ZE 5 . 7S IF) group_message K HNLRAF T K Ais B

(¥ ID 45 &L, i

author,

LR JG ) group_message K H G N T & A{H B 1 nick_name 15 BAEN

RALHT L IMHN R T RERT Query M AT (group message bad ZUALETHIZR, fib)ah
group message ¥) :

sky@localhost : example 09:13:41> explain
—> SELECT t.1id, 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

sekefekseksokekokekekokokekskokkekk ]
id:
select_type:
table:

type:

possible keys:
key:

key len:

ref:

rows:

Extra:

Tow skksksksksiskskekiokskokskokskokskskskokskskokoksksk
1

PRIMARY

{derived2>

system

NULL

NULL

NULL

NULL

1

sekokskokskskokskokskokskokskskokskokskokskskskskoksk 2, row  skskekskokskskskskokskokskokskokskskoskskokskokskokokok

id:
select_type:
table:

type:

possible keys:
key:

key len:

ref:

rows:

Extra:

1
PRIMARY
user
const
PRIMARY
PRIMARY
4

const
1

sekokskokskskokskokskokskokskskokskokskokskokskokoksk 3, row  skekkskokskekskskokskokskokskokskskoskskokskokskokokok

id:
select_type:

2
DERIVED



table:

type:

possible keys:
key:

key len:

ref:

TOWS:

Extra:

group_message
ALL

group_message gid_ind
group_message gid_ind
4

1

Using filesort

AL 5 SEBLA IR DIRER Query AL T V141

sky@localhost :

example 09:14:06> explain

—> SELECT t.1id, t.subject, t.user_id, t.author
- FROM group message t

- WHERE group id = 1

-> ORDER BY gmt modified DESC LIMIT 1, 10\G

sekfekseksokekekekekokokokkokkekk ],
id:
select_type:
table:

type:

possible keys:

TOW kdekskskksksksokskskoksokskokoksokskokokskokok
1

SIMPLE

t

ref

group_message gid_ind

key: group message gid ind
key len: 4
ref: const
rows: 1
Extra: Using where; Using filesort

MAALFT R AL S5 AT T RI AT LA 3 0 Z= 5 RS R, AR iR &R 2 3R
(group_message flluser) A REAFRILER, 1MPLAIE R 72K R group_message — AR ATLASER, KA
PAIH “AEE” (5 BIURE]T group_message.

EE EJu B RE, IXFE R R AGELN . N T REIGE AR user KA group_message 11 H
FURFREA AN — 3 BEREH - DERR I I, FRFREERDH N R B s, TR ] RE Lk H R R e
—E, N E 2@ (2, MEREA BERE B, XROUR IR AMER, B
AT EA R B T, AR TRAIEE ST R R B I seA s g, B8 1% 7% JERAR RS H 2
DHUE R AL P e RR e ? AR EEH B S A R IEARYERE, AR R R AT A PE
g RGTREI WEFREAE, EAR TR A I T, ARSI T, 1 H AR ARG A
AR EEE KT HOHT AR, 3k D30 3 A R AR B A R PR RSk, SEBr BRI RSV REL
A2 A R SRS

FERER N IR G, AT BRG] AR s S R D B AE R AR 2, IR I
foe i SR BATT - BRIFIERVE AL BRI Schema BEUHE mPEREZOR IR G2 AR AGEN . BN,
B e AR B LS BORAEME S BSR4, BRIV A B 12 h (R — U, AR AR
Gl o X BRI REAEIC LS DL a9 T Bl (T 4Edn I, (A RGBS R LBl 1 AR



FTREEI R Join A RESEIL, bt AR R PEREIR N o WERIA ALY ) Join, WITZIX
] PR AW ORAE BT S B Join 3248, BPTH R I M 28 TH AR 2 2 AR H BRI

KRABIEEYF - summary FA04L

Sebr b, A RIS BA TR NS R 2 T 5540 — M Uit sing, Wt “ Ky BaE HIFvD 7 S5,
R B BRI SRS ARG TR A 28 (K38 P DGR SRS ARG ] LU AN 2 2 s e A - 18 DT
ARSI R P 7 BUE R RAE B O 8 Efr— 8, R B B R R B R B
ER B R RTAE S A CRD (R BL

TR 2 B AR AT BERR T, SRATTIRINIA- 20 A7t 785 501 (0 - B =l KO A 2R ML A A BILAE
NER H OB ENe? XREA AL AT G T2

HITFBAE PG, A EA PR BORIER, 2 DA FA TR 22 I ) 2 o 248 1 1% 7
Bts N T Join HEORIITEREHAEA ZEI RN MEATE KT BEL L, o2k LA I &l
HOIPA T EAE X T B A = Lo i H, ERATFER L2007, A THE E i A i vl LEL
ZJE A BEMH AR O R IR

BRI 2RI 7 BUE A T AR PR3 e ?

HEFERRNTE. AT PR, e RO AR R K7 Bl B A B — 2R ALK 1)
Detail {55, WISCEMWA, WhiFRIWA, N HEE.

HORANR A A BARLE DT R 2D E . i1 P K BUF I AR R 2, KER S DL
ALK 80% LA L, i A 1A Hh B AR e SO A o B DL A SR SO AL RA TR R
U, WERBATE A M SRR R LA 7 B B PR AE A 75 2207 19 JAT T 75 2 At ik JL A7
Bt i e B O 7B (AT RMER 51 58 A B IS DUER A1) R ICiR M) RS i A 1 =
BRI TB s . X8, BATHA A SRR KT BAE N IR Z IFA T8 o b K7 B
e o 22 i) BRSO, AARPTIR A T0 Bt AR 2 KT .

FEAERIA SN, BATIT ZERZ KT BN 7o oK, Gl A R A7 I8 AEBRAIAEDS
) At K08 P IR R BARG TO D710, AT Ak REAS AR I 253

FREAT N BERK,  BURES 2 5 U7 1) FAl 7 BURCR i 1, (H BT R 7 B SR
fik, ATt oA G (5 2 Join KSZHL,  1MAEM] Join ZJa MIARBEALR AT RES KAT TN . HSEXA
FHORARG R, KW AUE A E DI KT B Z i ZA 7 225 18 2 AN, Ui iR i 3
To AERATRAA T, g GE AP, M1 “K7 24, W BRI 417, R, XK
CRFRAR” HUE AR e 1 H, R IR IR PRI R AL SE A E X R
A, AEH] Join £EVERES 2B I FANZ R 5 (1K

IRBATAERS TR T BRI, Il 2R A 7 Bt — P il 7 s RIEATE 2mf 2 1 K7
Bt B Pr R AR, 6T AR B, AL U5 R AR 7 B AT 2R A 7 BUEAIG
R 2 AT ORI 7 BERN N 734 R



i b, FEATEEIE, BATERHA —E IR ERTERA I TR T SR, A&
KARoY 7 BEF I HAR DT i), i b (R LA 7 BEAE Vs R AR M e 6 IR, AR E Sl
e HAPRRIB AL TERE R H 1o

7E “Schema BIFXPEREMI I — TR R, SEPr A MAAH T “®EE03F7 XK
Mg, —Ab/2E group message bad F#H ] content KFEBMIRFF 07 K4 group message content 3%,
ALK IR user_bad R H ELUARAS KAEE P IHE AR D () B o0 RO T user_profile 3.

REKAF3 Y — TR IR

CRFAIR 7 SIS AEEREPEAL 5 T AT BERNAL T IR IFA R R, ERUIRA 2, 1R ]
RES &y FATT RA M 105

FRAT YIRS oA U 1) RN o BB A RS T s 91 PP R SRR Bl — R, AT
group R EH AR KATRGUH S, 1 HAERE—> group TR 1% — UUAR RE E 7R

EAFRNZFT R G, TATREH— RN E RIS L group message K HIGIN—MRiR%, FHRAFI
TR, BRI 2 D3 T TR I e R 0 HL D4 T T o AR R E BN 513 PR O TR #8000 e xof
group_message RMNXAEW (—XETFE, —UCFETHEM) REEN P& IF )RR, X
G502 T HEAS group message RIVEIRRA, EHMETE B K Query ARSI A L4175

N HFRATI A SRR R AKX ]

HOE, EUE EAHARI R e e A S AR RIKAS T 5
ok, BUE SRR F AT W OR BT IR
PR EIUR E R U5 TR A s

e, BT B A e ok L AR 2 s

W EEIIE LA AT, S ERA LR TS B AP e S e 2 A HAb R B, eSS
W RAT A B I PERE T KE, 1) H T DU AR R B T B S AE S G BT Rt 05 SR AR5 1w,
DU AT A B A 28 B T R (AR B T 15 BB K 148 o BuiE A HLAR AN 52 0 B R e W8 i
§FH MySQL 1¥) Query Cache, 11y 4 SIS @ 5 bl 76—k b T35 38 35 bl (R A B A2 {b iy >k group message
FAHKH Query Cache 2R ) @23 ibABJCVAAE FH Query Cache Thifi.

sk BRI, BRAMBR RS A3 — AN A I 7 SR A7 X LB T, HS il —ak S
T group_message R KL I BCETE B, A1 H4 4 top_message W'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



| subject | varchar(128) | NO | | NULL |

T 2R, JTCIAEE T group id 5B, 1M content 15 5L, M2 [RIFE 0] LIAFIHAE
group message content 31,

FEAAR AR B, WTREAE SRR ] O EAGE At R, HIXHUR R AN, kK
SR ST WA 8 3ok KSR (AP 43 kB i A4 Schema TR L R G IEAAYERE . AEARZ RAL N F v,
M B AR R, IR VTR XARR R, BE G BHUVAC IS AR AT ] (I, W il it
EBRR KPR, AFBAEZ & BRI Z s e b e U R RAVE 4R T, X7 T 1 P9 A AT TR A
“ORRBEVE T BN R B 2 R D) > E HECE A TR A A

gk - EsEHLAL

vk R AHESEI AR SR S br EIRATAE “52m MySQL Server PERERIAHICHIZR” — /) “ RLii KA
PEREFISEMD” AT PR o A7 SR U it Il o 5 I e v i AR AU S N S &

A A EESCI ?

R NG RIS 2 5 T REAR 2 PR X RE A FTRE, AT A B d ok “ T LS et
i RVUSHAE SN RO ? s IR T o, RO SN GE v O PERETH AR A A . UM RE— IR s (st e i —
ORI UL AR EEBAT GOV AL, RO R R R SR . iU HE SN SR B2 a, A 15
OOt EET AR/ Rl BT, AR ER S A e SR AT

MR, JEAGERPT G B #0E & Tl I HE SN P SEr R A SR RSB, RIMERRAT A B, 7
A AT AN SVE, B Sh2e BEA TR A SOIRE, JRATMAE T & 8 s AR

AR G5 B Al I WS I e R AL ST ?
HIG, Gt B ARG TR R IFAE R I ™A% 5
Fok, GEvh A5 O I ) A& RIBUR

H, Geit R BV R %, ERHITEZ
A, ZHGEERROR

G LIHAESR, WEAD Ak, KREPrUed 1R 8 iR 1T BEAAE I 0 G Bt R 2
o WARGHFAELNE, WIRRGCIRTEMEEG [P ESE, 2 5 RS R Al DU 1 B 4 R E DL K
B TUHL BRI top n HEA AR,

an
[aya

RBEGTH T AR S RO RO R e, RN A BRIV SR, U R AR .
RACERL STl Rt H MR R O£, F Sl R AR R A B USO8 o (ELAE R N 8] PN AR AS
UoNGHA, SOFAS R AR AR, L g4 nl LB E ARG RESy, bR € N i BadE AT
KRG AT T TR G R b o IXKE, AEGUTH R & E s i, BATTA 7 ENGETHF R 45 2R
Kol PHCH BT o SXREREIRGTTH Bl (K AR PR RE R 2 B R T, Sy S AR KT R 56 BT



9.2 SiERIHIEAE

S EAEAR 22 50 P R v LA SRS R A o0 Tl I A s SR AL BT A A, AE MySQL
AT th ] LU Kot SR AL IE BIPL AL HE A Schema Bt (19 H 1 -

DA EHE R R P BE A S S B T AR LA I -
Lo JEIEEE R <N s SRR DA i e ), A A R A 5 20 10 B FEA
2. TR R e SRR N T A 1) LU A

N IBATA KA A7 8 R S R 1 R A it s ORI R A R L A SR T BLAE L fe
IR

ey H e
AT KA T A7 T EFEAC [ 5 1 LM R A E AN BV

FA (Je] i) | 1t | M (ERS) | B (RS
TR
TINYINT 1 —128 (0) 127 (255)
SMALLINT 2 -32768 (0) 32767 (65535)
MEDIUMINT 3 -8388608 (0) 8388607 (16777215)
INT C(INTEGER) 4 -2147483648 (0) 2147483647 (4294967295)
BIGINT 8 —9223372036854775808 | 9223372036854775807
0 (18446744073709551615)
NG R
FLOAT[ (M[, D1)] 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
BIE
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

XTHCFRAL, XA AN TR RN A, R R BRIy b, e
TR 2 DA T R R B 7 285 4 DECTMAL (DEC) [ (M[, D1) 1, NUMERIC[ (M[,D1) 7, ¥ HAFmK
T SO M Pk, Mg SCh 2K, WISERREBUA 2K . MARREEAN A EK RS, 1ir D )
FORPNE UGN EL, BUAM 4 10, D2 0o Mok, FEEHEF @R LG, BT AR
K, B2 ERX R 56 2] AR B sC LU A, I DL AN N IFAS Rl



TR, B R AR S MANIZ KD . EE B TR, SR
Ha AR G 92 bn Bt — IR ST, Fo2—ANTUE, 55— AR S8 4l o e Ll — AN 5E
[ 2R B e e g BRI BE R AT TR o XPEANDORT LA RS AN ) 8, )P L i 10 Ak 2 B 4 v 28k

I A A SRR IEA IR R 2, FRATTH I A0 3 24 /& DATETIME, DATE 1 TIMESTAMP iX —F "o AT
fiti % (B> TIMESTAMP $5c/b,  PUANT-77, 1 HoAth P A Al R T #02 )\AN 71, 2 7 — 1% 1 TIMESTAMP )
il AE T L BEAE A AN 1970 4F 2 S5 R T), 1 g A B PR () 28 280w DAAE IR 5 AN 1001 4R TFAR RN (] o 2
RA T EALRT 1970 42 A7 I TR R 5K, FRATTAZIUGT TIMESTAMP 287, {2 HUBE AT AN 7 2248 ]
1970 4F 2 [ (RIS TR], S5 lf ) e AdE ] TIMESTAMP Sy A 2 Ta) 1) o

BT A R A AR, IR TR B 2SR Gl X IR A
ATy LUR B A SR b A7 i e (e O, Wi o TS 1R/ o 3R, A0 S 2 e 1) I
i, AT T LA B 25 P S I PR A A 6 TR A BN 55 v mT BEAEAE IO B A OGN, AR R A 25 [ e oG
RIS RAE

AR
ARG B AR HE R
Bt A7Ai o FH B K3 )
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)
MEDIUMTEXT [ (M) ] 16777215 characters (sigle-byte)
LONGTEXT[ (M) ] 4294967295 characters (sigle-byte)

CHARL (W) I8 AL J& i S KA, K B e A LA R RO I 5, I LA R A7 A K B 2 T4
LI, latind Mg KAAEK RN 255 547, (HJZWIERATH] gbk M KAFAEC RN 510 715, CHAR 284!
(IR m AN BATT L b A i 2 KA, EEAR DA AP M AN, A s s 4k -, MERA
1o HUR CHAR 2338 i S b AN AR TBUR 25 [R), AR AE DT ) B (R I iz, MySQL 23 Z0W 555 R IT A 254,
DAL SR PRATT %) 52 B s b SRA 5 5 1 SIS g A, WS REATEH] CHAR SR AE IR . 75 MySQLS. 0. 3 ZHi )
A, AR FRAT5E X CHAR [ M AE R 255, MySQL 4% H 56 CHAR 282U 3E 4T 545k m LAAE N6 B 5
P B ) TEXT 287, 4 CHAR (1000) 43 [H %4 % 4 & TEXT, CHAR(10000) Ji| 43 %% Jy MEDIUMTEXT . 1fij M
MySQL5. 0. 3 FF4fi, Frfa it 255 fae S MySQL #B4> ELEAR LI 45 ARG 8, ASTT B shfe e

VARCHARL (M) 1)& TN S AE K BE AL, A7 o F S B Ar it B I K s o HAZ TR0 s KK 2 My SQL
FRAAE K, 165, 0. 3 ZHTHIRRAS VARCHAR DA 135 5047 il e A7 i 1R e KK E, e KRB AE I 255 4%,
FHAEAE A A R SEBR KNS FRr A 55, B2 5. 0. 3 JFah, VARCHAR ) d5 K A7k IR ) 28 5 40 A 7 B P
HT, BN LAAAI 65535 bytes MUK, AR ] BeAA U R HOFA— M. 2, 16
MySQL5. 0. 3 Z FIFRAS, M FTARR S AR, MM 5. 0. 3 lRATF R, MIARER B LTI T .
VARCHAR A7t SR ANE BT 100 MO 2 K IOEL,  TTIE o5 F R 2 1) 248 AT BRAT T A7 AN TSI B a1
KN, 1 CHAR AS[RIf#) /2 VARCHAR 23 {7 B FRATAE N K 5 )5 (R 58, it 2 B FRATTAE N AT 48, MySQL
IR [EIZE AT 25 2 AT A FF . E VARCHAR JE A0 B £di v, MySQL 2374541~ VARCHAR #dis i H 1 M5k
F 2 AT HERAF I VARCHAR s 1 SEBRAC RS, M BAT T SE bR Ba 1 255 705 2 WIRINHE, S 1 24y
KRAFTCE IR RE, 1T 255 AT, T ZEH 2 kA7

TINYTEXT, TEXT, MEDIUMTEXT A1 LONGTEXT iX DY) @ +—PhArfit 7, #2BEA KR



T, AN AR e KA BB DU RS ) s SCH R T e K P AP HOR R, (LR AR ATT A0 775 B R
S B L2 mT AR O T ROR AU, RO S BT 2 7 A BRI, SEPR REAP BN P AF 159
BRTREN 2%, WU T PRSI T8 Ak, T Rah SRR, JrM
VARCHAR —Hf, RS BEEUH 2 A0 2 — MAFIR B K B 5 ] o TINYTEXT i 22 1 A7 45RAF AL, TEXT
2 2 AN, MEDTUMTEXT A1 LONGTEXT JUJ 735 752 3 AN 4 AN RAF I Bt (KB e kb by R T
MySQL A 1k 9 J5z KA B BRI 22 4h Al AT 3d 52 31 % 7 i o e 55 4% S (1 0 46 0 45 22 b X d K {H
(max_allowed packet) HIFR:H.

IXPYFR TEXT ZE74F1 CHAR Az VARCHAR 7t 5K B A H i A7 AL LA AS—HE R HL 7
® e EBIAME;

& U3 TEXT ] DU TEXT [0 1 FE 1 7 20 M % & K

& L TIXPURPSRA R 5| DA BT AK E

oAt 5 IR
B T X L BRI 2 AN B RAN T e A B2 A, BRATT I e A 1T 280 ) B 2R 20 2 A LU X

e,

KAl AE At 5 FH IR 1)

BITL (M) ] (M+7) /8 bytes , K (64+7) /8

SETCv1’,’v2 ...) | 1,2,4 or 8 bytes (H¥kTAAEME IS H, &Kk 644
H)

ENUMC v1’,’v2 ...) | 1 or 2 bytes (EX#HTAEfEMEMIEH, &K 65535 4
)

XPFBIT 288, M A REGAMEM bits #H, BUIAA 1, HAH 64 bits. X T MySQL KX N8
IR A, DRI M MySQLS. 0. 3 A FFAAEIESEIL (AR Z Fi SRR g TINVINT (1) ), iy HAUA SR MyISAM
TEfE 514, HJ2 M MySQL5. 0. 5 FF4f Memory, Innodb 1 NDB Cluster fEff 51 W FF4E “ L4 T. 1
My ISAM 1, BIT (AERE2S AR/, S BLIE A SEEl T 85 bit kA7 fit, (R Al 1) —Se it 5 | b s A —
FET DA ARAT 4 ok d5e /NI INT SR BUAEA4 TR, BT DA AT IS A 154, A W B A A INT 2811
e R TR W

XtF SET AT ENUM SR, 2 22 A RS A A 3 D AR (IR 2 LA BB 1 7 B BUARIX PS5 B i 1
(RO it 2 T A A, E p AR A T A PR e S R sy 0% 2%, BT DAAE SR 5 v B Al

R B

WERRAIE, Hodh i X ERHRHEIC R D RN G 2k B P R R A AR BRI, B
R 22 IR NATI R Ay R 3 9 500 128 1 S B R PR S 2R BBOR R Bl PE R RE R 3T o 2B 1=, BR T3
Tofrt o 2 A e 0 s AR R P A e AR 2 Ak, JRATTIA mT LLE i 38 49 B /S ) 0 S TRk Lk B I
T B/ 10 2 TR A JBORA [R] AR Bt B, 0O TR 3R [RRE X B0 Pt oK (14 1O TR AR F AR B, PERELAR A
RGEN T $TT.

UEAk, 1 CPU KA Al K (AR BT 5N, 238 JlAS [RI SR [ K £ 25 Pl S AR B G EL A
PSR B A AR 22 BTEL, X T 3RAT7G B4 AT LU BT S LR S5 FE CPU BN 5
B, WAZJS R PR AL B S A T ) BRI AT s e AR A



9.3 MBI RWA

VS i 40 A G FFA R PEREA AT TR, AR At — R, B RO — A K
NEERL, AESR X5 Rt e 4E 4 i3 KA R R RETE 5 % E I SE AN ST i R A
B BARAERAYME I OB AR Z I aE, RSN R s, (He S5 DAL T
YEdr— B SARA R AR IR I, BRAGTHCHE 0 A2 AR B AR, FE 2 A0 BLRE B M ) S 5 3
HSAEMT ARG FE, ARG, B4 PRSI EER, Ragia N (EEWREE D)
BRI ATRANE S A, LA

S PR 1) i 44 TR S T UR R, T ELE R — AN 05— e, RS
AT MRS G AT LT

BOKUEL, B NG EER LN Ly
Lo B0l PR RN 44 R AT e A0 ik 55 ) b 25 Bt 42— 5

XFE, AE DBA ZESAOCEE X BRI, BT RN BRRPIT A R, AHORBOR (slidR
AN SN S5 AR AN G R I AR, ASRENS 5 A 2 B P IR G &R

2« MRS T IR PRI SRR L R AL (B ] A T e ]

XHFRISETh RE MR BGINAT S B E IR 4L, b B A IR AN B RS AR PR A AR 3 A O 51
PR RUAN N K Zh RE, DL RARIRNE ST o NS IHES A E, 30 AP A1 R TE # 2x al RAR:
HORIAEAIE

3 RN A FBOSCHE AD Y. [) F 45
RO P TR BOC I 2, AU PRI E R, R T ARAOCML 55, DRI s o7 it 5 vh
AR I K R SGRARH AT B

4y B PR R E ORI SE B K AT X Y

I RN SCRRAR A A A A A AR B (KR 2 REASRAR SATAR 22 1) 5 BORE I K3t 1Y) 2% Fol
AFJEYE, BERE R ARSI, BT e BT SO 2 Ah, i 2 G B 7 B B g
MRS TS, i FLE O L

5. REIUMREAEIIAMNRSIRTBRANESS, H&ETBAERTA RN RG] A
FIPIR TIN5, HRBEEE —ARMUT idx siF ind ZRIOMHRNE G, DEHA
HXZRRRERG], RIS LSR5 PR R M4
PR K I AAE T+ DBA AE4EG I RE P e ELRSR MK I R 5 2Rt T S% 3 51K

IR .

6. ZIACAE AN SR B AT R T I R AR B AR, AR K KRR
A R R A BB RN A T, AL B T ACSE A T LR 4% B AR I8, e B 2

A ve, HESE, Sl LT o MEAES, feseH o i H— HlE R,  stan Z500™ 4% 1 1%
MVEIAT, AW T AR T BATAEATSE PR IR LT



9.4 &

WX RN, SRR A MER,  “BRE RGN EREA R TR, T2
VTR o Bl Schema fBETFIFAWIR 22 NARZ BRI U —ANa] AON GOM SEBE, T
—ANRG LR EABTH I AN BEE RE RO M R 55 5K, IR A T 3 SC AR ] A B
Schema Zi#t), AT BN HIEEEE RS RNIN, E T ZAL 08 TN IR G55 12 4 .

% 10 2= MySQL Server f:gefitk

[ICE

AT R EOE XS MySQL Server (mysqld) AHICSEHLNLEIR 34T, #9280 —LeRI P dtil . F%E
W R MySQL IR 222 LA AR R ZHBE B RIEAL, EAWEE mysqld Z AN LEIAE il 5 AR R S BiAL, 7
filf 5 A OGS Bt B U 2448 — 3 W I 9 1R peie” b AT vl



10.1 WSQ Z=FEiMik

MR IE I RAT A
1 ZREWIRATRR (R4S RPM S5 R UF IR s — 1ERIRRCAS)

H1F MySQL JFIR R, AU MySQL AB 44 T 22 A1 & i (1 22 Ff — BERIAAT RRCA AT BLIER 5Kk
#, EAADRE=Tinw (BENND BEEAR I T ADESE,

I MySQL AB S I ) —HEIAA T RRCASTRAT AT LAFS BIMRLL 45 40 ?

a) AR A R 2o Ty SUPRIE 5 R My SQL 17

b)  BHRRAIE LT LA I D REAN IR BEMR ) G BERRCA 5

c) P g S HCE LR, HHERRRE

d)  WERISE T MySQL MRSS, H e KRR AIAG 21 MySQL MR SRS

=TT R MySQL RATIA K 2 22 171 MySQL AB B 5 S B Y5 AR 75 T A8 T 5 22 s/ R B0 1 24
2y, SR RGN e XS B AT SR AR T e i 1 ot AT SR AR R 3R A 1 1k R 1T K 2
dbo EATEEM A0S | R TR BLIAATRRCAS, U AT BEAEAEAT LEACRE 5 T B F X B LK) OS Al 17— LEAH N (1R )=
PRI, DU MySQL 55 8 2/ 0S RERE S8R IG5 88, Ay L858 =y RATRRA I shid
MySQL —A7ACAS, AR ARG S H0 T 1 LEAISC I, 1fiik MySQL 72 R8T e b R I
F5o

IXRE U, W RAHREE =5 AT A MySQL —REHIRRCASZE L MySQL. AB B 5 $ I ) — 1Al A AT AT 5
R G1 1, B AFRAIE AN I H 28 = J5 S (i — R ATRRE ? B S, A e T EE— 50
B N =5 RAT A ] BEATAE L2 i) 7L

HOG, WS =0 RAT AR MySQL It ez, AR Z#GE ) T RN AT H H QT AR E sl
ORI o BITRA, B =5 RATRRCASTFEAS € 3& & HAb BITAT A H 5 BT AR R 3 53

K, PR =T RATHA B EAT F I DA NEER A F (&N, FEHA K
H O RAT IR 1T, 2 15 A7 0 /2 0% 41 10 D e AN R B MK AT TR 1M &0, 7R FA T H I I o 75 4%
L MySQL AB B 5 [ R AT A H I AFAE 1) bug?

e, WERFBATESE T MySQL AIAHSRHRSS . 1y SAEH] 158 =I5 RRATIRAS, | BATI AR Ge L i) 7
RO, 2440 MySQL FY SRR TR SR TARS RATH N, ERTRES 43R S F .

UK FAT ASE T AR I SE T REAFAERUR IS, 584 m DL AT AR MySQL AB B 7 S 416 —
BEFRRAS, T A AT BERAT S S S P RE M A AT AR T

Z BN A 2 b A =07 e oy A RS A S B A, R T SR LR AN 1 i
A, Ui Percona B4 TSt TS 1M Patch Z 5 I RAT IRAN AR I A I NG, I F W IR Z .
4R, Percona AMUAN 73 &k —HEHIRCA, RN AR RIS T 280 F Patch [UEMIAL . X1 AT
Percona $& ML) —2 Patch WAL, RIS MAY B RERE B 474 128 LAE 20 U0A A ) MySQL R IIAC, AT EL
N Percona FALIIRIL AL,

XTI R RRCA I 202, 0T AR G R, FRATEA BB K 2wl AL Ry, AT L
MU 2 BATPGE T IEHEEE =7 73 IRASZ I, AT LUKl B 5 PRS0 N R ) R 608 15 AT TR 5 10
PEACRAT AR 235



2. YRS

5 RURATIARARLE, an SR A DR Tl YR AT 22, IS ALE B FE h IRATTRE B8 %) MySQL
T 2o 2 5 22 B R — 1, DRl i AR G i A T AT LA -

a) BT E QAT A R B g R A A 4 1R i 1) — 2B A R 5

b)  MRIEAIF AT G IS5 A A DC G 1R S 4

o) EFXFBRAER A N SR BT AT A LA R AT A LA

d) ARBTG5 EA A 1B N 2B I e e R AT R B A

e) [Al—& EHL LT LR 2 S MySQL;

£)  SFSEIA — e ] DR N 3% 50T AR I 55 Rl R 2

TEVRAS 2B 25 B 1t R R RAEVE M RN, [RIFER S AT R Tl e | N Ba

a)  XIMIESEUNANE T L g 2 B8 AN 24 PT REA 4 196 HE R G — B RS AN AEE

b) X CH Y PRSI R D A8 T B 2 B0mT e S A SR Gk g 5 2

c) A A IFEARERRZ A B R /N v U A YR A 2 TF 2 RO A e e B R S O Bk, AR 2R
I ) B A

AL YESD 2R P e K U T DA FRAT BAT MR e S8, s KRR ) 22 38 4 2R . 1 T Joks
A AR YA g 7 22k b (1 — LE A O Al — N R R I, A B RSN KA P Bl

FEME YEAS 2B I, e R BRER)— Dl R IS E S E S5, WMAUE AT configure fiy & HTE
(K1 A 0o JRATTRT AE MySQL A5 i 78 (K SCATS T Tl i AT AT . /configure —help” 33
FLABCE I A B S HOE T, Wk

“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:



——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)

A A AR 2 DA T, R sE e LUl AAT IR B RO FEE A A . R
BT LA LA E L) G B S AU — AN R SR N 4«
“—prefix” : BWELEKEE, BIAN “/usr/local” ;
“—datadir” : BeE MySQL £ SCIFAF IR AR
“—with—charset” : BE REMBINTFRFEE;
“—with-collation” : RZGERIAMIRZLG KI5
“—with-extra—charsets” : H T ERINFRFEE L AP TG E G0 128200 1) T4 5
“—with-unix—socket—path” : &€ socket X {[Hhlik;
“—with—tcp—port” : FREREE MW, ERIAY 3306;
“—with-mysqld-user” : #{EIEIT mysqld i) os HIJ/7, BRIAA mysql;
“—without—query—cache” : 2&H] Query Cache jfig;
“—without—innodb” : %] Innodb #7514,
“—with-partition” : 7E 5.1 AT I partition S RFAFIE;
“—enable—thread-safe-client” : PAZEFEJ7 X\ F % /7 b s
“—with-pthread” : 5&iilff ] pthread Z&FEPESmiF;
“—with-named—thread-1ibs” : & & F HANRE & ML FE e G 15 5
“—without—debug” : {#JF debug #;
“—with-mysqld-1dflags” : mysqld FI%i4h 1ink S4;
“—with-client—1dflags” : client &4 1ink Z4;

LA EIXSE S HOR AR 22 b LU T — 28w R 2 8, U i ) LA g 1 S MR 220 153k
AHE ZZER I T LUE S B RS, ARG EE G RAT B SRR, Mg —, Jf
2 S B e SR A AT N ) — BERIACS o 1T T — S8 S 3 2O R G B 5 R

PANK KN AZ AR REREMF— BOR UL, — D RGIIRERE A, HAERE— Bz, Prik, A1 2%
2 F MySQL FR) I fige Y 12 )33 R J AT RO AL, A 2 TRATT A S A0t 5 | 3, A e A T 7 221 7
Fif, ARIRATA R GERENS ST RERTRT 5, DR IXAE ) My SQL B 225 JRAT Tt RS T e e O 1R e

BEAN, X SURRE A L, ATRESAT 2 PRI (AR RN, WERARS S AN R RO T
fiff, 4l DO I g 19 280 E ik My SQL Al i A G A ZRAE A, 11 MySQL AE AR A8 IR 58 A A B
A — T



JEAS AL R P 2 50T BRI 2 LL Debug #5204 i —BEHIARHS, 17 Debug #2045 MySQL 5 K 1) 1k AE 0 2k 2
FLIR I, BT DL ERATI G B 45 22 25 107 AR O Ik, — e AN EERE ] “—without—debug” S42k
H Debug #5K

M “—with-mysqld-1dflags” Fl “—with-client—-1dflags” W4 IFS W XK E N “-all-
static” MIh, nILAE VRdn 14 AR T K PR AT g B 45 AR 15 B B s bk e . A S dm A1 3))
AT GRS AT L, PEREZEFE R RE SR B 5% 10%2 £ .

B ARt e AL I G PRI B S A T, A m) LS B AT S INAH OGN 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 HEigEMK

FELZHESEMYSAL 25, € A2 T 200 MySQL 1) 5 T S B0 IUEA T L UAL U BE 1K . FUAR MySQL R ST
G PEAR 9, BE R AAE A IR 7S R O REAE BEISA G N i AIE AT, AT BLAEAR D BB T ARBF IRIE AT
EAE SR, AT RETS AL IUREAE B0 MySQL (PR RESSTH B2 AT BN o AE3X W RATEZE DM b
MySQL (I H & (S Binlog) XTRGEVERERIFEM, FEARE H AR A R PEA AT D A e B

H &7 A 1k R 52
1 H AR I skt oK I B Re R 2 B e R g Bl B B TO B, LU T H AR
TEZHTA 28 MySQL W # 28 by iy sz 5 v, AT CE T2 7 MySQL 1 H BB FE4 R H & (Error
Log) , HH  HE (Update Log) , —#HIHZ&E (Binlog) , AUIHE (Query Log) , fe&EiliHE
(Slow Query Log) 4. 48K, HUBrHEZEMA MySQL A1, HErc & — ik H & B,

FEERONEOL T, RENOUTITERR IR, KM T AP HE, LUARS A RERD 10 SFese m R 4t



PERERI H 1o (R — R P E ZE— p sE bR 3 R rp, B8/ D T T F bR H A&, PRI MySQL
IRZAE 5 AT I S A O I A, 02 MySQL SEIUSE I EEA S F . A I T 3E— B Pk Re it
SEMPATIIB ) SQL 1), RZ RGMAFT IS H AR ST i L R e 3l (3l a4
B 1) SQL iEf).

—REDLT, A REPRDE RESFFERHE. B ERHEF T2 525 MySQL AT
(PR 4% Query #OC KB H BT, ARG RERM 10 F4H, 1wy R i SERR 3 HIIEA S IR K.
— M RA T RIS, T e A L Dy e ARG ] TR SQL TE A I I i, A SR TR B A 4T
TFZH ERMARN 38 BTk, fEMySQL RGEH, 2oxtERer= A58 i MySQL H & OV G &-A7 it 5 1 2
Ao HE) 25 E Binlog T .

Binlog MRS H AL KB
FATHE SEFEE Binlog AR SE, WITPATU T2 1] LA KT Binlog AR S 4. 4R, Hp
WEARET “ innodb locks unsafe for binlog” X/ Innodb %5124 E 15 Binlog AR IS4

mysql> show variables like *%binlog% ;

| Variable name | Value \

1048576 \

0 |

| binlog cache size \

| innodb locks unsafe for binlog | OFF \
| max_binlog cache size | 4294967295
| max_binlog size | 1073741824 |
| sync binlog ‘

“binlog cache size”: {EFSTRIRE AN —HEH| H & SQL WA DA K. —BEHIH B2 A7 2R
G5 SRS AR S 9T BS54 3 T 3k H & (—Log—bin ZEIR) MYFTHE T A RS2 b 23 BC (1) N
15, R, ZFAClient # LI ALEE K/NF) binlog cache ¥ [H. WIRLELH AW RS rh &5 2 I
DA HSWAE, AT IR RN, DR A rERE . 95K, FRATATLaE i MySQL (LA
ANREZ B AW 24 BT binlog cache size HR¥L: Binlog cache use fl Binlog cache disk use.

“max_binlog cache size” : F1”binlog cache size”#HXIMN, {HEZFAAERIE binlog GENSAE H 1
5K cache WAF KMo JBATPATZ BRI FS %, max_binlog cache size WIHRAGE KK, RG]
fE 4 4R H “Multi-statement transaction required more than ’max binlog cache size’ bytes of

storage” MIEIR.

“max_binlog_size” : Binlog MG AfH, —MeRULBCE A 512M 8 16, HAREE 16, %A/
FEABEAEH kg2 Binlog K/, JUHIE 435k Binlog LU R EEIT R #F i S)GB 3| — AN KF S HImHE, &R
LGN T PRIE S e B, AT Ryl H BRI aE, Haekxf 55 SQL #id st A\ a5 H &,
HENZFS LA 1X—riM Oracle B Redo HEF siA—FE, P24 Oracle 1) Redo H & i s i 2 i SC
P B B AR AR, T H R R HE S T Redo Al Undo #HICIIME S, BT AR DS 4E—NH &P
Xf Oracle KUt HACHE . 17 MySQL 7t Binlog i id sk 2 s 18 2 (5 ., MySQL #8224 Event,
S B bt A2 s AR AR AL 1) DML 22 2R 1) Query i1 o



“sync_binlog” : XANSHUEN T MySAL RIOK Ui e £ CEEN, MAEME] Binlog X MySQL At
TR I VERERTRE, 1 IS M 2] MySQL 3l 1) 5¢ 88 . X F “sync_binlog” S5 F i & 1A U6 0
—F:

® sync binlog=0, IR LSG, MySQL A fsyne Z WAL R HE4 Ml HT binlog cache

5 B 2IWLAL, Wik Filesystem AT Y& ARHEAKMIF L, 803 cache W T 2 J5 A [R5 2 ik
#o
® sync binlog=n, HFIAT n IRFHFIRAZ LG, MySQL FFEAT—IKR fsyne Z KM RIP 44K
4 binlog_cache H %L B s ) 5 ANRESE o
76 MySQL 1 RGEBRIN 13 B syne_binlog=0, i A MAT AT 50 vk R RES BT R 2, IX I 0 1
Re SR IFIt, (EE XS 2 d K. R — H 2%k Crash, 7F binlog cache 1T binlog /5 EER s
FRe MM BEEA “17 IE, R SRR R R B . A I E o 1 I, B RS
Crash, 5% %K binlog cache HARSERMM—AN G155, WL bR Bl WA ATAT L E R . WA
FAHSCINAK S, ST RIFRFESIRLG K, “sync_binlog” W N 0 FIBE N 1 ARG EATERE
FEATRE IS S HEE

KEAFNE, MySQL | (Replication) , SZfr b et Master ¥l Binlog it A A 10 2§
PRI W 2% Z B Slave g, SR 5 FFEIE SQL ZRFEAENT Binlog A 1 H 25 PR H 2004 PE b R SZ BT . B
L, Binlog &EfIA/NXT 10 ZFELL M Msater FlI Slave ¥iig 2 8] R W 28 #2777 A= EH B I 50 o

MySQL ' Binlog ™ A @ B INET AR, R EEIRATH Query B528 T ol e b OB, I8 4 it 23
4414 Query BTATRV() Event i3] Binlog e MIRAVEARLBBA IMERISIHI TIE? MR, 1
MySQL S HIFR S, S2br Loy 8 NS AT LLLE A5 ) 2 52 1) sl i 22 2 iy ANEAT 52 ¥ DB 1
# Table ), 7354
Binlog Do DB: & EMFLEidiZE (Schema) F5Ziidsk Binlog;

Binlog Tgnore DB: &MLy (Schema) ANELs% Binlog;

Replicate Do DB: & fq 2 & HlHIEHEE (Schema) , ZADBHIEZS ( “, 7 ) 7k
Replicate Ignore DB: ¥ iEn]LAZREHIEYEZE (Schema) ;

Replicate Do Table: i€ B &l Table;

Replicate Ignore Table: 5E R LLZB&H] Table;

Replicate Wild Do_Table: IZhifiglr] Replicate Do _Table, {HW L4y il FCAF K BAT W s
Replicate Wild Ignore Table: Zifig[r] Replicate Ignore Table, HJ45IHECATIR E s

I EIX AN S, BT AR T LR R K, #EHI Master i F Slave %iff) Binlog
ERATRER D, TR Master 5 2] Slave i 28 AL, gD 10 ZF20 10 &, & femk/> SQL A2
AT 5 N H SQL HcR, BZIABINGE Slave b 1A GE i ) 8

SEBr b, BTHNX ) \ANSEC T T AN S B AR Master S, T JE HIZS NS EUE 3 & AE Slave Y
Mo BARFATHI AN SEA G H AN SR RE LIFRA AR BN LR, HEXN T MySQL i1
Replication K uUd#S v LU BIAHBIFIDIGE. S8Rt —@ X ), HEZX T

® A Master b W E AT AN S5, AU 2 ik Master i Binlog id s Iy k) 10 w i,

43l Master 5iH) 10 fEmt ol Ll Binlog MTEENE:, fLih45 Slave i) 10 &F£ 1) Binlog
AR B> o IXFEI L Ak S v] BAYk /b I 4% 10, 92D Slave diig 10 2621 10 &, 9/ Slave
Ui 1) SQL &R ) TAR =, i RIEEE ML EHIvERE. 48R, 7 Master ui i BEARAAAE—E 1)
Wy, DR MySQL BT 215 T 2 5 I HEAS Event A2 MR 24 1% Event [ Query 58 X8R



JRAERI DB, T2 AR AT Query B ZI T 7ETERIN Schema, R 2 FRATT S S I 54 a2 1 DB 818
4T “USE DATABASE” th /It € i) DB AT 4y BRIA DB FIFLE 1 T % € 1¥) DB 58 W) 7 [ INHi 10
LA 23 1% Event B32HUET Slave 1) T0 Zefo It LAANSRAE R 40 HILAEBR A DB MV GE 75 24 52
(1) DB A—FE GO T 28 T 7 261 DB Hh A4S Table BIEAR %, 1% Event & A2 i
Fl| Slave £, XFEMILIERL Slave i (245 1 Master 3 A B0 AC L. FIAE, W
RAEERIN Schema T T ATEERHI Schema H I, W& 112 Slave &, >4 Slave ¥
IFBAT % Schema (I, <3t bl 2 AT 452 1

® WA Slave ¥R B SN SH,  AEERERAL 7 1H AT BE LU AL Master S22 A fadh (4
Mo PUAANE R TR EIE AT L HIN Event #HE L4 10 2R R Slave b, IXFEAAIY
AT M4 10 &, gy Slave Jiff) 10 ZEREHENN T Relay Log UH AR, (HIE (AT LA Slave
(1) SQL ZeFEAr: Slave Ji ) H G N FH . HARTERETT IR A (0, HZAE Slave S BB 5 Hilil JEAL
i, TRAPRIEA 2 HILPA A ER A Schema [ ) &5 1T i Slave Fil Master s A — Bl &2 il H 4l
1 i)

Slow Query Log #HIZH M Ad FH i3

HKEE Slow Query Log MIAHKSEIE . AU, IRATH T EMRE TR L R Query
WA, W EI e AR HE, WEE Slow Query Log. FRATTHILLUI R A RGNS il H & I AH %
B

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 7 ZH W /x T R 4 & & C & 47 JF Slow Query Log Zjfig , 1M
“long_query_time” ZEUEFRIRATUHT KRG B E M Slow Query e PATI IS 2K 1) Query. 1
MySQL AB &AT I MySQL iiAH Slow Query Log W] LAU B MBS AT N [0 4 1 85, XA LemHg nl g
INETEA W R TRATHEE K, R A B Re g 1t — 20 4 K A8 A 0 (0 1 TR BRI, T DA ] Percona $24E 1)
microslow-patch (ff 4 msl Patch) SKREEMIZIEH]. msl patch AMUAN GEWF S A v I [H] el /s 1) = F0 2%
S, R B e i — e i AR el Al S 1 SQL, N AE v M B AN R Slow Query ZEEEF N
fit. HIEREIR M, X AN nsl patch G5TATHRM L TP DIREFE, KKIESHETT
v H ( http://www. mysqlperformanceblog. com/2008/04/20/updated-msl-microslow-patch-
installation-walk—through/)



FIFF Slow Query Log Difigxt RENERE I HEAAZ M %A Binlog A K, H3E Slow Query Log %
HIEUN, ARE) 10 RN, H2, REFTEEA—5% Query MBATINR], PrlilFE R Eafh
— U6y, FELE CPU IR AE. W KK RS AL CPU B3 & %, o] DU DAE T-3X — f s 4
FE, HETA AT RES A TRA R BN EREDLAL AR . (H I SERATTIY CPU Byt b Kok (i e, ta5¢ 4
AJ LRG3 g G P DI RE, 1 75 22 (R ik (4T I Slow Query Log DIREKEAL vl BEAA/EI 12 2.

MySQL fr A H S i TR (Query Log) sRHPEREZMIMR A, BATHALLZ 2T, 2T
BAEARE VRO H &, BATAEJETE “H Al S AL 383 P AR B 24 o

10.3 Query Cache fi{k

Yesl Query Cache, AL FTIE MySQL (KK HBAS MBS SRA BT 88 Tk, BIZEARE AT KA T
AT BB PR P PR P2 I (BTt (L ECIR RReRE 7 S5 el s T 2 5 1
MySQL {5 Query Cache JEFF—SSHIZI AT IEAH B AMAALAL N

Query Cache BL[f)7& “MJ7RE|” M2

MySQL 1) Query Cache SEIRJRBRSE PR b IFA R A A A, ] 5 00 >k Ui gt 2 25 7 0 15 K 1Y) Query
R CHARALRT SELECT 28841 Query) 18— 1) hash LT — AN E]—A hash {5, 75
£ hash #iTh . [FINFZ Query 454 (Result Set) WAFHAE NN AE Cache . 7K Query
hash i FEEER T RE— A hash {E TR P RN IEAEI8 T % Query FTXf VK] Result Set ] Cache it
RPN, BLRZ Query BTl MBI T A Table HIFR RS HADL 2Lk G5 8 . REHEZ T
SELECT 2R Query I, w46 THE L hash {l, R)51HIL1% hash {2 Query Cache "1 Z:ULHL,
W R T 52 M EF Query, W E P 2 1T Cache [f) Result Set IR[\IZE %) dmiif 56 45 AN s B EA T 5 1H
(AT A 25 SRR AT 58 X R 3K o T i i R AT A — AN R B AR AT — SR Bt i AR B 2 5, 43T %N Query
Cache, THEW A 5i% Table 4 %M Query ) Cache 285k, FHROB L 2 Bl v FH A N AE ik, LLGE S
THIHAR I Query REBSAEFH o

M T SEIURBER . Query Cache fify S A& LA LA T BL1 S >k EORMEREIGG IR Thfg . (H2RZ
N REHS 20 T 18 ] QueryCache 2 J& BTy R 5 11 521 -

a) Query i) hash 2% DL hash BRI FE. “IAMETH Query Cache Z 5, %§4% SELECT
KA Query 7EFIIE MySQL 2 )&, #57%5 ZEREAT— A hash B H R 5 A LT AE/E 1% Query 1)
Cache, HANIXA hash BHEIHFIVLEARECEIER @A T, hash AR O & L8 ML
T R4k Query SRULTHFEM BRI SR AEH 1, R S IRA TS EA ETHRILT
2 Query MII%, FRATRAREXS ™ 2E 1) CPU RV FEE 2T .

b) Query Cache MIZRZLIMI . WIERIRATHIR AT LLACHNE, 2% % Query Cache [ RZLHRARH
e X B RAR FEAAFREER P EAR AR, AR RO E AT . ot ik
IERR A7 3] Query Cache 1) Cache 8 v] BEAERIAE NG AR DUl 2 PR A 2 r iR 50 ke o502 1 e
HER, AR FIARTE Query BEk 2 5 ToiAd B 2 Hi ¥ Caches

¢) Query Cache ZZfE[)JE Result Set , TMAZEIEIL, WkEUl, fA7EF 45l Cache 2
IR e PEAEAE o NI B N A7 B2 IR IR I DV #E . U8R, wRe A NS UL RATT W] AR & Query
Cache [RJIR/NBT. 2, FRATHHSE AT LABR € Query Cache K/, {H XA, Query Cache #iAR
BTy R P AFEAS T gt iy 28 1K R B



XFF Query Cache [ FTi =AM AT FEM,  WR PSSR A — SRR BEARAN 3 O A R 2 K
I, ISR REAE Query Cache P AERZIUE . HiE, HEREX =DM &5 EH
i, R Query Cache 7EARZ ALy H FFt AN HE2 BLETHOARIE “ 5 £81” 1.

16 JZ A% Query Cache

HAR Query Cache [T SAA/E—S8 G THIRgmy, (FZTRAN BN AXAE AR L E A —E M E. Tk
I5E AR Query Cache b [HT —=AN S I M0 3 58 42 2K 226 Query Cache (Lo HEERATTHME T
Query Cache FJSEHURER, ABAFATH 56 4 vl DL — & M FBAEA ] Query Cache UMK kAT, T
RRIEIAH, TFAT B BT A H

TG, BATTTEME Query Cache JRALHLHISK A WrE L 18 A58 H Query WREEERAIE 5. T Query
Cache AL F 2L R Query PRI Table M4 K4 7724, &% Query [f) Result Set WJRECI4E
A BT SO T 1 SOAH DG 1) Query Cache 4K, IS4 BATT Y. 1 ik G F A AR A 1) Table ¥ Query b
L, 10N A% AE AS LS A W AR A AR /N ) Table f Query LTHME . MySQL H 4%} Query Cache 7 # />
JHRY SQL Hint (427%) : SQL NO CACHE il SQL _CACHE, 7354t 4 HIA{E ] Query Cache A5 il 4 1]
Query Cache. FAT5E4 Al AR FIXH /S SQL Hint, ik MySQL %I I A 175 S2MFLE SQL f# ] Query Cache I
WL SQL SR ANZEAT ] T o IXAEA AT LLEAS (LS % Table () Query JR %% Query Cache HIPIAE, [RIidA] LA
18> Query Cache MHF & .

ok, ST ARLLARA IR T AN, Ko I A S B AS Eds , FRATT T LAY N SQL_CACHE 1) SQL Hint,
sR 7 MySQL 1 /1 Query Cache, MIMIEE %R KIS HMERE.

A, AEESQL Y Result Set fRK, WHRAEH Query Cache R 5y i& ik Cache W AFIIANAE , B
ZHI 2L Cache PRI 250 X T3X—2K Query JAT A PRI JT i) LA vk, — 2 E 1] SQL_NO_CACHE
Hok i Ak A A8 Query Cache 1 B K #5465 B £ i v 2 A 4k, O — R O A R T woE
“query cache limit” Z %0 K = H] Query Cache H' it Cache W& K Result Set , REEIAN
IM (1048576) o 4HEA Query i Result Set KT “query cache limit” Frii& fMERIIN %, Query

Cache s A< Cache X Query .

Query Cache FAHIR R G5 5048 B AR A4S &
FATHE SEFEE Query Cache MRS AH, 7] LLEITHAT U Ny 23444 MySQL # Query Cache AHKRII R
ZBH A

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 |



| query cache wlock invalidate | OFF

® “have query cache” : i%MySQL J&75 3% #F Query Cache;

® “query cache limit” : Query Cache £/ E4% Query B K Result Set , ERIA 1M;

® “query cache min res unit” : Query Cache £ Result Set FHIE/DWNIER/D, BRIA
4k;

® “query cache size” : RZETHT Query Cache FNAERI K/

® “query cache type” : REZEHEFIITT Query Cache Tifig;

® “query cache wlock invalidate” : %X%}T MyISAM 4% 5%, WE 3 WRITE LOCK 7834
Table I, 235 R fE 3455 WRITE LOCK BEHU% IR 2 5 F 2 )b & RV B2 M\ Query
Cache AR, BRI FALSE (W] LLEAZM Query Cache HHAFEEA) o

VL ESH R E T E “query cache limit” Fl “query cache min res unit” WS K E T
B S 6 Y AR D T3 . I ERAT T T 2 Cache ) Result Set —&#BIR/N (VNTF 4k) R, ]
DL 24 K “ query cache min res unit 7 2 % 5 W /N — 28, i L iE N fF B IR %,
“query cache limit” ZENUIAHEE. WA T Cache [1) Result Set RSN T 4k H)iF,
¥ “query_cache min res unit” JHEEF|FI Result Set K/NEAZL, “query cache limit” [
SR KT Result Set MIK/AN. 4R, nReALemf i AT LLAEREM AL ST Result Set IR/,
M2 Result Set BRI K, FRATHIFAZIEAF W “query_cache min_res_unit” W HFIFIREA
Result Set ZAZ K, @BAMERLENPalid Wiy — K/ANEEAT LA, SEAREER 58 56 1) 58 2 AR 2 AT
P AEA S A AN o] REARCRI () o

WERIRATEE T fi# Query Cache (R H IR &G, AT LLE TS Query Cache AHIGHPIRAS AR B RIREL, dnilid
wr a4

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 H HHIIEH 2 /DFIR M blocks. UWHAZME BIRECK,
M Query Cache IR A2 T, AR EFHREERH ST O .

® “Qcache_free memory” : Query Cache " H HIFIRKINAF R/ I IXAZEIRA TR DL A 1HE
IR EE H M HT RS Query Cache AT K/MNER AW, EFFENINEETZ T;

® “Qcache hits” : Z/DWRaH. WMEIXANSEIRAT LA F 2 Query Cache FIFEARRE

® “Qcache inserts” : Z/DWERmTRGIEAN. HiT “Qcache hits” F1 “Qcache inserts” P4
NSHBA T LS Query Cache [fTH R T :



Query Cache fix'# = Qcache hits / ( Qcache hits + Qcache inserts );

® “Qcache lowmem prunes” : % /D4%% Query KN WA E T # 75 B Y Query Cache. i@ id
“Qcache lowmem prunes” F1 “Qcache free memory” AHH 454, AEW &M T M3 RAT&R
Zirh Query Cache [ NAE RN BN, JEIEE RN HILE A W AEA L A Query #i e
H

® “Qcache not cached” : [EIN query cache type BB 8E ANEEME cache B Query HIEE;

@® “Qcache queries in cache” : 4 Query Cache "' cache ff] Query % ;

@® “Qcache total blocks” : 4§ Query Cache H /] block %

Query Cache ffJFR

Query Cache HHT1EMKIAR 2 Z B 454 ) Result Set, MAZEWFERIEAE T, P LALLM GEIR TR
B, 52 B — LUy (1) B

a) b5.1.17 ZHiHIAARE Cache F B E M Query, (HEM 5. 1. 17 lRATTLS, Query Cache B4

THURSCRFHS 2 A2 B 1K Query T s

b) AW I ANEB AW SQL ARERE Cache;

¢) {F Procedure, Function LA} Trigger T H] Query AFEME Cache;

d) AL E AR 2 BERIAT W] REAT B —HE 45 AL BT Query ANfERE Cache.

YT L X e R, R Query Cache Bt FEHr, EEUGHIEREf & 17 2R, NGRS
ERMEHE T LLE Query Cache, (WL iEHKEE Query [ATHIZE R Cache.

10.4 WSQL Server HibE R

BT %%, HiS, Query Cache Z4h, WIRERNT MySQL Server REAVEREMN B & HARIRZ Jrif, Wik
SOER, SRR, Table BWHIAF, X EATPRITER T AU LYY A Z SN Al RERCI MySQL Server
PEREM HAB T PLAL I 723 o

W23 B i A R
HAR MySQL ()38 07 AAMA A A ik 2% 07 50, e mT L dr &4 8 18 10 7 20, AHEAN R 2 TRy
IERE MySQL, 78 MySQL vh#je il it 2 F i 7 sU A8 B B A 25 P i SR IR . & ANR R A
N2 AR AN ERGRE  TRAVETE T 5 WS ) P BRI T RN I RE R 5
® nmax conecctions: AN MySQL VR I RIEREL
XA R A B A B MySQL N H 1) JF KA BERE ), R Gerh SEbr iy ISR KT
max_conecctions [FIEHL R, T MySQL (16 B BRI, B2 N H 88 2 7 A IE B SR I 454
MY RR T AR I A B . BT RA— ek, 2 MySQL ENLMERE A VE, #E M ZSEE R
ek . ek 500 2 800 oA MU EIEM S HH

@® max user connections: NP RVFHI I EFEEL
TS HOE IR T RS MySQL (R EEL, 11 max_user connections WA ERETHANHI 34
PR A5 fRG O0 N IRATTAT REA A AT XA BRI, A 2L 34 MySQL s 17 fifh ik
5%, o AR EAURSS N H Al Reds ZH 2. BR T BRI R I 2 4h,  HoAth )5
max_connections —HFf. XANSHR E TE AU T N R P PG 6138508 1 3 ok



s}
ekt

Y, e Z MRS, T LU EBOT— 2,

net_buffer length: ML fL4H, fL4HEZ AT net buffer HIZAL K/

XS A0 BER A 2 N AR 0%, B TS E0 S 1 UE W B8 X s Aok
/N, T LA 8 R S M) SR 2 FRATT )RR O IR AR AR R RS i MySQL B2 75 2 I Y R 14 2%
MR RGEBIAK/INA 16KB, — ki nf DL 2 K 28050, R W R IRA T A & 2 F
N, BRI ARIR D, T H RGN A ARSI ST, AT DU R B 2
8KB.,

max_allowed packet: 7EMZARHIT, — AL B4 1) B K AH

XAZH 5 net_buffer length AHXIRN, HRIE net buffer s RMH. HFATHIW B A H =
KT net_buffer length K &K, MySQL 2 HahHi K net buffer K/, HRIZEMIX K/PNIA
F| max_allowed packet T E M. RGEINMEN IMB, e KNAHAE 1GB, DA A 1024 [HF%
e, BT

back log: 7F MySQL (R348 K 5547 BA A h SO VFAE I8 e R HA SR 2K

B SREERF IS, Sbr Foe T 25— 20 i (1 1 B SR B R R, MySQL = 2
INE T S R — AN TG SR I (B AN IR IR, IEBAA e B B2 FE
JIA U SO AF TR — SRR BB, X AN BAFIE A2 MySQL (&8 K BA S 4 IRAT T R S A7AE
R I PR AR B SR (I, WU A%VE R back log MK E . RGN 50, HAATLLE
B A 65535, MEATHEK back log WV E IS, [FII I8 TE 2L 3 3L 0S Gl % 1 45 ths Wiy BA 51 (1 Fi
H, DA S 0S R 48 W 55 /N T MySQL f back log ¥ B KN, F-ATTINA “back log” %
ERERAHENM.

ST MEERATT AN LB B R, NIRRT RGBSR 507 S 2 AR . 13

76 MySQL 1, & TRV AT S & il SR G S B AN FE AR B, 5K T —A Thread Cache i, ¥
TR E LR A AR, AR 8 E K G A 5% IXFE, A BT IEHAE R, MySQL 15564
K7 Thread Cache V& AR(E T RNIERERE, G RAAAE WU R BT HT, iR o N IE R e e,
A BIEUH BB E R . 5 MySQL h 5 REAH KN RS HCRASL R U W W R

thread cache size: Thread Cache B N iZ A7 i I e 2 FE 50

MR BN SR, AL it thread cache size FT¥CE E H 1R AL AL
Thread Cache JthHr, TR ERLLFEN O LA, 1218 00k H e PG REAA AL Y
AP FE 1L 3] thread cache size fHXZ &, MySQL i FEERA7 H 5E FIIERLFE T .

R IRATI N R 3%z, Thread Cache RS R 1. R 7E RIE R 5
PEN I, B R R B A SO SR AT ), W R R A FR 2Lk My SQL B g A B AH I
(PGS, AR IEIHAESERr FIRdER R, M4 3AMEH T Thread Cache ZJ5, HT
ARG o S A QR L T SRR U BRAS, BEATR ARG B O, AR EEA AT H]
XA, UL A T REMNRARE. TUAEAREZWNH RS T,

thread cache size PMENAZ U S BIAIXT R—28, AN iZ/NT N R Gt B 12 10 52 bR I & i R



T 2 R FRAT A FH 2 K L I, Thread Cache FINRE AT fEI A 1 I MERISFER R, H
WIFAETERBANE . TR R R P BT RATH] T O, AR MECRUE A AT i 45 BRI BT A 3
PR AL TRASE RS, VMRS A AN DB ARG MR E I oA IR BB, W
RS A B BRI R G, B B 2R IR I 02 5 OC A B4 2 AR LI o iy HL i 2R,
FHIRSS #45 (PEFE M FEAN S KUF, 5 5 7 AR IE B S I, B A 1R 2 4 600 R 4 S5 B A 0
w2, PRI R A KB N RS, Thread Cache ML F A28 A2 %5 14 fig KA
I e AASAEKIEEN B IRANIA T EZH thread_cache size ZHRE NN, —Hkil
FfE 50 | 100 Z W MAZH T LT .

® thread stack: BENMEFELFEGOIEIIAE, MySQL 45 Ath s BL ) N AE KN o
1 MySQL gt — AN R IE R B I, 2 75 245 Mt 70 TiE — 2 R/ N A HERR ], DU A7
B AR 3K Query BAA B (A5 PR FIAL BRAE B o AT —FBER Ui i SREAS & 06 My SQL 3% $2 £k
FRACFRNL] 12> BB, ARIZR L WEX S RN, A REMECAE (192KB) JEA |
A LA I S PR . A A B BCEOR /DS, 295 My SQL SR 2R e 0% Ab 31 % P vy 175 K [1)
Query NAERINAN, PLE 612 #) Procedures A Functions 2§,

A 4 R X SR AT T DU C B P 4 T AT T U E IR R IV E REAN G S B, NI RAN T
Bz BRI LI T B E R A G, A SRRy AT LU AE R G AT R L
A A ARRAFAH O AR AR SR Bl K e 6 v L ) 15 R -

BAVNE B L REAH O R G785 1 15 A
mysql> show variables like ' thread%’ ;

| Variable name | Value |

| thread cache size | 64 |
| thread stack | 196608 |

PR N ROPOER M RE LS i R G P IR AR IR AS -

mysql> show status like ’connections’ ;

| Variable name | Value |

| Connections | 127 |

mysql> show status like ' %thread% ;

| Variable name | Value |

|0 |
| Slow launch threads |0 \
| Threads cached | 4 \

| Delayed insert threads



| Threads connected |7 \
| Threads created |11 \

| Threads running 1 \

W B4, BATTLLEL, RS T Thread Cache Wi 22547 32 NMERLRE, SN ERE
LR Z W], KRG 192KB WA HER T4 th . R0 A sh BIILAESL B B 7 o (42 127 IR, L4
BT ILANEREAE, BT 7 NEBREREA TR P i rPRA, T ANEBRRE LR R A
fEactive IR, W2 vl A — N IEAEAL PR P it A G K . M7k Thread Cache #iH 243k Cache |
4 MIERERE

W RGTRCE R Y EPIRE R8T, BATTATLLAIL, thread cache size R E O LT, HEiLix
KT RGN FE ., FTARATAT L& 247> thread cache size W E, HLind® k8 ok 16, ¥
Connections fl Threads created XN R GUIRASH, A6 0] PATHE H &R G908 i3 % B 82 1) Thread
Cache fir 12, WHLZIEL Thread Cache i HUAFIEH AR IR AL 5 RGHEMUR) SERREI L Z,
—F:

Threads Cache Hit = (Connections — Threads created) / Connections * 100%

BArTar Lol B g ANs HA KU —F B P Thread Cache fip#6: Thread Cache Hit
= (127 - 12) / 127 * 100% = 90. 55%

— R, MARGREEIT BN EZ G, AP Thread Cache iy R M AiZ LR FF(E 90% A FL 4 5
B RAEIE Y . aLLEHH LI E) Thread Cache fiy 1 EE R IE RIS H L IEH 1o

Table Cache ACHILAL

FATIRFE 1 MySQL FTIFR AL 1T 2 ERERSEBUHLE], Oy TR W RER R mrERE, &
MySQL AR RN AL AR IIATIT B O ERR N S RA ST, A I = C 24T IR 0 SOk
FEIIPLEIR L. 28R, A6 AR A 5 T e AR AR BT 30, WMy TSAM 3R, fk— A% 7 ke
FESTITFAEAT > My TSAM SR (8l SO R 243 T 0T — AN SCPF IR AT, (HIALZ R 51300, Wy LL2 N4
HCER ARG IR . 3T Innodb [RIAFAE 515, WERFATAE A A2 =828 ORA7 i Kcdia, T8
AP LTI SCAIR AT LA i R BRAT T T fR 2 A 2 22 ey ORAE At it WITRIRE, il
TAEEREAE B S, W RIS AT TR 2 MR SO A TT o bR T 08l e (1 S B sl R 51 4T T
LAAR, I SO R th il AR SR, [FIAE S AR GE open_files_limit [RIBEE A

KT R RFT T SRR R A A i i) B, MySQL 7E RGP S28l T —A> Table Cache BIMLHI, FIHT
/421 Thread Cache WL S5, 35k Cache FTIFHI T R SCAERIHER T, 44 57 )37 SR 6 Nt
A5 B T IT, A &5 R B AN SRR OGP o sk S 1 5 XK gl 2D DR A AT 6 A1 S A
IR T BTty K R IR I #E . FATISCE — Table Cache HIRH RASHICIRESL &,

£E MySQL H AT 13E T table cache (M MySQL5. 1.3 JFUREK table open cache) , KiXERGET N
FA'] Cache HYFT TF R SCAHIASRT £ . WL MySQL B 7 FM A4, A1 E table cache K/MPIHS
fix 1% @ i max_connections I HAFHK, AW



table cache = max_connections * N;

Hrp N A Query BRI E M52 Table NEURE . (FRZFA NIARIZFER TSI R K
HERf, S HTAre

146, max_connections i RGN W] A2 BB KIEREL, (FUR XSS IFA—E B2 active IR
AR, Wt vl B B A EREA AL T Sleep IRA. 1AL T Sleep IRASHIIERZ LA ] REF] TFATAT
Table ).

K, ZANPAT Query AL 2 1) Table ¥ Query Fr & ) Table MM IFAE R GIE, B
HBAIA G BBE R 5 | SCAF AT I AR R | SCF AR S A IE R B R 2 1AL v UL 4 T I B R 17 (1)
HRISEFER . M H, WK Query H AR BV RS 2B IUE T R 5 e AR RN, HE ik
I ZAEG], A% Query FHAT TR 2T SCAF AR E 2 T, Al N A e =% .

B, XAV O RETHE HH BRATT IR — I 20 55 22T TR IR 75 1) e K8, 17 table cache )
Yo B A R AR I A BRAE K 365, PRI table cache T e 1 H & Cache 1 FF [ H5AR 75 BRI
KA, MR 2 BRI T IF IR IR/

8K, BT IX e FURFRAN N B ERAR, AT BRI AR ORI, A 1 A i A A5 A At ) B A
SEA AT AP R R K R

FATAI LB U N 7 F table cache B E IS HT R S 1 R

mysql> show variables like ’table cache’;

| Variable name | Value |

| table cache | 512 \

mysql> show status like *open tables’ ;

| Variable name | Value |

| Open_tables | 6 \

FRIEE R B RSN ER table cache iy 512 4, k&7 iZ MySQL tf', Table Cache Hra] Ll
Cache 512 NI SCAFIIFEIRTT; a0 KRG FT I IFIA AU A 6 4.

HB4 Table Cache it Cache MR FFEAT AEOL NS OCHINE ? — Mok i 3 247 LU F P 5ol &
I Cache MRIHHIR A4 O A1 «
a) Table Cache [] Cache tliipi T, THEAERLLAETFEFT IR ATE Table Cache "HFRET, MySQL
S I — 5 P OGP R e B AT LR A T R R 1T 5
b)  HIRAIIAT Flush Table ZednAHIMHE, MySQL £x5< /]34 i Table Cache T Cache W A4
BAF
c) M Table Cache "' Cache H Bl table cache S & HIME A I ;



Sort Buffer, Join Buffer FH Read Buffer
76 MySQL 1, Z HIA 2RI 2 Bl Cache 24k, AT/E Query AT IS FEH Pl Buf fer 23X 504 e 1 4
PRYERE = AE 520

mysql> show variables like " %buffer% ;

| Variable name | Value
| join buffer size | 4190208 |

| sort buffer size | 2097144

@® join buffer size: HJIWAIH Join & ALL, index, rang B{# index merge K {5 1% F 1Y
Buffer;
bR EIXF Join #A%4 Full Join. SEPr B2 Join KR PNEHTE LA Join Buffer, JrlI{E
Join tHIRMIHE, /M4, Join Buffer BCE{E MySQL 5. 1. 23 JRAZ {5 KA 4GB, {HZEM
5. 1. 23 JRASTT R, FEER T Windows Z AN 64 A7~ & BT LUREHY 4BG ORI . REEERINE 128KB.

® sort buffer size: FREGHXEIFIATHF AT FH I Buffer;
Sort Buffer [AIFFZ2E%F LA Thread (1), JTELY 24> Thread [FIB EATHEP IR, RGP aias Hal
% Sort  Buffer. — %I4T0l LA K Sort Buffer i) RK/NK4E S ORDER BY m{# J& GROUP BY
I FETERE . RGENKNN 2MB, o KPRGIA Join Buffer —#f, 71 MySQL 5. 1. 23 A Z s K
3 4GB, M 5. 1. 23 WUASTFES, 7EFR T Windows Z AMKI 64 A7 (K& FrT LLEE H 4GB 1 PRI

WARNHRGEHIRADA JoiniBAHIL, WA ELARIRAE T join buffer size ZEIIA/NLE, HE
WHR Join WEAJA IR HE, AN AT LUE K join_buffer_size MR E S| IMB iy, WIRNFR
SRRV LA E N 2MB. Xf T sort_buffer size Z Uk ul, —Mix N 2UB F AMB 2 [A] n] LA & K 2 £
MBI K. 3R, WERNH RGO HEP ALK, WA 2 BIF R AR M BRI IHg,  tn L
LK sort_buffer size I E . EIXPIA Buffer W B HIFHK, HirEER KM EAESIC SN
Thread #ZxE A CMOL K Buffer, MIAZEAN R ZN Butter, ANEIPRA 15 E I KM 8 R 48 N A7
Ao

10.5 /&

R S HOBCE R MEAT PR BT REWE A R A ML RE ST AT RE I A 2 IR 22 NARG KA 7 A K
B, BRARREZ AT BEE A A AN G B Lo FRATARERE L RE ML 78 S MATAE RS DBA EKHE J7E 2k
RIS HOEE L b, N AR RGBT AR Bost /S ] BE D PERE . 2988, tABER NS RO
FERLEL SRR R G VERE M RE W LUK, (HEE T SR DR RS DL



#1118 HHA#H5IERL

A&

MySQL $E AR 550 Ak 5 BRI R L FE, A 2Pk FEMMR L Lr 3, (HE G ERAT M 5
BRAIRB SRR Z o B MAEE 5 A 5 BRI, WAHEAE @ RAL . Wi & Rl Ar il 5 1
e H ORI N PR 45 G H, KR, R TTA KT R o AT £ I PR |
BRATER PR A A, A RS B A A .

11.1 WISAMFHES I 841k

TATHE, My TSAM A7k 5| 808 MySQL s dr MR 5132 —, WREAFAT A5 -2 —. X
FUABEAE R LM ARF S RGO UL, My TSAM A48 51 5 h 1 A0 A PR RE R B S AR iR i 4 4 27 sk
RERF BB SR o IX T HA TR L 27 My TSAM A7 51 BE MR ORRFPE, R HRR e My TSAM A i
TV BE AL SR

R G

My TSAM A fifs 5 | B 1) G A M 52 SLRR 22 SEAM R 12 ) 55 My SQL KUHe 128 (AR 22 SEAMLAA A 5 T BEAN K4
I KRFE e IO G R 5 1 Bl IF AR AF L MR B R B2 A, iR iX— TARAS
T 0S Gl R G ger. Pl (EERENA P AR EE AT — “SAF I AR
AP My TSAM AE0 5 1 3 B EI S D0 it sg gk P AERT R 5| 2 A Ak B 17

TE IR 5| A7 SRME LR, FATHERME T ¢ & My TSAM A7 51 5 1) = 5 | SEEU LA LA L2 R 51 SCf:
K37 A% 3o



My TSAM 174 5 1 25 10 28 5 | FVECHR A2 20 TP A7 T80T “OMYT” SO, S “OMYT” SOfF i SO S R0 SE BRI
OB, MDY RSO Skrh FEAABIUEME R, 7 RRA: state (EELZBEANRG SO A
KD, base (BRI RAELE, FERZRIIMEEER) , keydef (BEAMRLINE XAFHE)
recinfo (CEENRGICKMAHRAGE) o SR TH BB 2 SERr MR 5 1 B E B T &9 15 U
Block (Page) Adp/NEAAL, BEAS block W HSAALE R —NRGIEHE, X3 EREE TR mER T MIELY
PERERTH B . £ MySQL 1, RG] SCAFR RS EHE ) block #FX A Index Block, £~ Index Block )R/
A EFHEE

7E “.MYI” ", Index Block [MZHZUESEFr 1 H e —Mi2 4R L, JEARYEE L i), EgR
I, szBF EJELL File Block B XK A AR LI Y. 78 Key Cache W ZEAF MR GIME EiELA
“Cache Block” HIEIRALHAEHTL], “Cache Block” ZAHFE /NI, Fl “ MYT” SCH-WEA7#H Block
(File Block) —#f. £ — 4% Query Wl Ryl REHFW W, B ARIZAS
(key buffer cache) TEBRCAATEMNRIMELE, WIREA, WS “ MYT” X, HAHNMPER
SIEHE LN Key Cache N AEZS B, [FIREHIE L Block I aAEI, #FR A Cache Block. Aik, #i#E
B3 N FFASE LA Tndex Block HITEACKERAN, TMiFELLFile Block AR, BAFile Block Bl
AF|Key Cache Z J5 ] Cache Block SZfr 42T File Block 584—FEM. W N ETR:

EEEFEIEFI MHREFRE R (state) Key Cache
EBFWET-FT |BRRHNSE (base)
HET|BE SR (keydef)

2 %%Ilﬂiﬂﬂ%@f‘ﬁ(rmmfo)

1.query iF3d , X
B2 key cache HHEY

cache block, FHMEEE] .

. 2 YERNEl MY H

------- L fike bloc k 5 Z0iE

' HvdiiiE .

: 3. #h ekl 2 AR

_______ ; M key cac ke E
Mcacke blocks.

4. #EIGER key cacke

FEIEIEE] .

Index blocks -ofi&

File{Cache) blocks 7f&

BRI “MYT” XAFhisz N File Block 2l Key Cache H' Cache Block &, WA Key Cache
B A I Cache Block A MEH M1, K2t MySQL SEHLIF) LRU AHOCH 10K K4k Cache Block
kR 2, AEBHHERE File Block A HE T o



BTAEK M — T 5 MyISAM R 5| ZAEA R A RAESEARE S
@ key buffer size, RI|ZELHE N/

EAZE AR B E A MySQL I H L Key Cache K/he — Ok, WA MySQL 21817
E3R2 P EA L, EEBCREGEIT 2GB K/ WRIZIZATLE 64 £ & 48 LM 2 8 sb B 6, (5
Wi AN IS 4GB,

€ key buffer block size, K5|ZAFH ) Cache Block Size;
AT RATE SN AT, E Key Cache 1) I 204 # )& LA Cache Block M NAELE, M
key_buffer block size ul /& Bt B 4> Cache Block K/, Sfr b i [A] I BRSE T FATTHs
“OMYI” SO Index Block #EEE AR File Block IR/,

€ key cache division limit, LRU #& ") Hot Area Fll Warm Area 43 FH;

SEBR_b, 7EMySQL [ Key Cache H TS HH 1) LRU S35 - AMEAL e (M 51— FEAUN & 1 sk 15 1) 4
LAt i U 1) ] TR) Sl e — AN ME— IR BE R ST, R 23 1 1 WA o — 353 FH R A7 T8
FHEEBANE ) Hot Cacke Lock (Hot Chain) , #ifi A Hot Area, 3&b—&54> I F kA7 i A H
AN RKAE ) Warm Cache Block (Warm Chain) , ##A%CKh Warm Area. IXFERUI H K EEEZE R
TARYEH B 1) Cache Block BEANZE 4 #e . 1 key cache division limit ZEN| &
HFMySQL iZ W %14 #84> Cache Chain %) A Hot ChainlWarm Chain #§3B4y, Z%{tih Warm
Chain f7#4™ Chain [ E /0t . BCEVEIE 1~100, REERIAH 100, k2 - Warm Chain,

@ key cache age threshold, #7l Cache Block M Hot Area [4%l] Warm Area HJFRHI;
key cache age thresholdZ#ds il Hot Area HfJ Cache Block {] N iZ 4% B2 2l Warm Area H7.
REENE N 300, H/NATLLBEE N 100, fHEk/N, 7 R n] e R .

WL L ESHIN A ERE, FRATEEA B rTDUSE S My TSAM BEARARAL 1) 70 %6 I TAF . (F2 anfer i) 45 B 5
BXESHHNARE —MEESHEHEE . LI Z key cache division limit f1 key cache age threshold
KA HI G A .

YT key_buffer size MW EIRAT M 75 Zl i = /ANMebr kil 5, £ - NMeRARTIME RN, &H
ARG YN, BRI RS Y Key Cache v # . KT —AN8a WNEFIFEAIM A8
REMTE, vt 7 ST DLERIRTE R B 2 Ah, HAR P A B AR LU AR, B = AU A
WA U8R, TATAT LGRS MySQL B 7 F M 4 i — N rH A SCHBE G B — T AT R G R &R 51
KA, AR EAE A S @M e R 5], AREEE SRR R RV, USR8
L, AXWr:

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)

AR, BRI KRB L, BRADEATE ZH key_buffer size BEE FIW LUK HITAT IR 51 #TA T
RN, XA BA T 5 2 Key Cache A R BRI T NHIFATHRSE — FREHILRME Key



Cache MIKIITEREIRESHA &R

Key_blocks not_flushed, 5 MHIEARHT BI#EEL R Dirty Cache Block;

Key blocks unused, H i AR#1E K Cache Block % H ;

Key_blocks used, L&A H] T 11 Cache Block %(H;

Key read requests, Cache Block #¥%i7 =R 52HX [ R R EL

Key_reads, 7t Cache Block "HABIFEZTZH N Key /5 B 2] “ MYT” SO P 32U IR 3L
Key write requests, Cache Block i SR 1& Bt i) s R EL

Key writes, fFCache Block HHRARIFEAS K M) Key /5G] “ MYD” SO Ee N FHE X
s

L 2R 2R 2R 2R 2% 2% 4

1 B SRES S A MySQL B 7 SR AT B PR IR, BT L BT DB AS 1] . 243k
MRg L& )q, BATHAT DOl L X LRSS PR ES 2RS0T Key Cache A R 7R 4H
ORI EIRES o

Key buffer UsageRatio = (1 - 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%

Wk B IR = AN L Z G, AT DUR TS 0 038 A1) Key Cache WE &G B, JUH 2
Key Buffer Read HitRatio 2 ¥ M Key buffer UsageRatio X # A Lk R . — Mt ok it
Key buffer UsageRatio Ni%fE 99%LA FHE% 100%, WAL, WA key buffer size W&
K, MySQL ARAAH A58, Key Buffer Read HitRatio N iZ/R A AERE. M HZMAEEAL, WIRSA ]
fie & AW key buffer size W& /N, 7FE & X8 N key buffer size fH, A 1 f &
key cache age thresholdfllkey cache division limitfJikE A, ik Key Cache cache ZREHR,
— ke t, ESEBRMN AT, B/0F ANHEE key cache age threshold fll key cache division limit
XA SEAE, RES ARG ERE

% Key Cache [¥)1iH]

M MySQLA4. 1. 1 fRASTTEE, MyISAM FFEAZ 52/ Key Cache HAEMIKIThAE . ok & i AT AT LAARHE A
[ 7 2B E 24 Key Cache 1, WP AR SEOM HIEARA S F RN —> Key Cache 1L
B 1bAE A3 Key Cache Wil bk th 25, S84 I AN R ARSI HL ] g2 285 4 BT Key TN I3 4h—
A Key Cache 1o X FERE AT LLIRE f H 0 HE 2637 50 KAL) Key #4132\ Key Cache B, K24 Key
Cache 2% 1] ] A AR Ay h 26 1R 1 1) Key AP B th 25,

MySQL T 77 £ SUAE LR B 1 R Ge L — T LA — 4 Key Cache:

—~Hot Cache i ] 20% ) /N ISR AL HI A S s B DR R R 51
—~ Cold Cache 1] 20% /N HRAF IR B AR E R MR 55

—AWarm Cache i I N 1¥) 60% W], 1E AN RGBLIAM Key Cache;

Z/>Key Cache [ R A kA MySQL B 5 T AT LR N4, XA RE T, A%



(I AT L B AT A AT

Key Cache f) Mutex |]

MySQL R 5| A7 2 A1 B e L= 12 22 A, M2 SR RN I R HEE > Cache Block FIHEIFAN
AT )8, REASERFEAR AT DRI B2 Cache Blocko {HJE 454N Cache Block IEAE#E— N2 FE S
B AN, W% Z R 23l T mutex B 1% Cache Block LAIABIAN fo 1/ HAth 4 A5 P[] f 5 37 5
TR PrPMEEIF RIS T, 1R Key Cache R/NAEE 78 & 2 JEH A 5 A Cache Block ) Mutex
e R ™ E PR MR RE R o 1T HLAE H A IE 2URAT T AT MySQL BRCAS 1, Mutex PR AL BEALHIAAAE & [ in]
W, AFAFHIRATI) Active SRR BCE oS Ler s, SRR 2 2 I Cache Block M) Mutex [a] 8, +&
A NKGEEBE ) EE Y Bug (#31551) HRE45 T MySQL AB.

Key Cache TNz,

TEMySQL T, S Tk RGEWIE 8h2 G AN S Tk Cache & A7 AT 4a] B0 i H B0 e INF a) F) 47 2800 v e %
ST N AN R B ). MySQL #2486 T Key Cache TUIN#ZZhAE, w] LUEIE A EAy4 (LOAD INDEX INTO
CACHE tb name list ...) , Vg R ITA RIS INEE] A AEH, i HE nf DL i A OGS Hs il e 15
H Load R4 SARBE AT p I8 2K 0T 0SB40 Load HEK, FZJE N Key Cache IR EFE,

X TR Bl JE SRR, T RURH MySQL ) init_file ZHORIEM KK M 2, WTH:
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

XHETH init file PEEEE T Key Cache (hot cache Fll cold cache) %4 16M, SRJ54> 51
# top_message XANRFNRHIFK I 5] Cache F| Hot Cache, Fi¥f event XANRF)AEEHEK 1R %5
Cache 3| T Cold Cache ¥, #% /5 Pt LOAD INDEX INTO CACHE fx2TiN#k T top message, groups iX
PR ITE RSP AT RBLA event Ml user IX PR R SRR 717 S 2] Key Cache ', LU
FRG A BN AP0 S fig

NULL {EX G o5 S 520

BEIRAEAEH B-Tree 51, {HJE MyISAM & 5|1 Oracle 25| [MALHE 7 sAK—FE, MyISAM & 5] %
FELTICRAE A NULL (845 K, RN NULL AR R 518 o T 2SR # D> BrPA, NULL i A BE 5 3K
A e 2 MySQL ) A H AL 20 AT HHRIAIE FE . TP MySQL g4 A 132 4t T myisam_stats_method
RAZHALIATATEL BAT YE X R 51 ¥ NULL AR AL 25 5

myisam_stats_method ZE i It L F AT I My TSAM AEWCER GEvH 5 IR IN ik, 2 A0 A7 NULL
{EASZ S A R A BEAS NULL A AR N 2 e ARSI, P AT BEE IR0 nulls_unequal A

nulls equal,

M BAT X E myisam stats method = nulls unequal, MyISAM {53 4E 4t vH 15 & B & <Ay &S
NULL {EARANIA], MFEFZ B R 51 H) Cardinality sk, 0t 2 i My ISAM 2x1A 4 DISTINCT fH %



EHZ, XS LI AL B AL BE Query Y ISHIEAE I Z 2R 5 | T ) 14 5

MM FRATT % E myisam stats method = nulls_equal ZJ5, MyISAM $%4EGETHE B I I 25 Al
AN NULL A [ EB & —FER, IXFE Cardinality ZUH S FAK, PUALSSIEEEHAT VHRI B 1% 2 51 1)
PES T .

28R, LTI BT S A ARDGE A AR AR I, 1 HL NULL R BRI 0 R, an AT
NULL A St iE D, IS IRA LM nulls unequal /& nulls equal, SPOUALZSEFHAT RIS
FEARMEZINE

RILEAA

5 My SQL A7 PR OB SCAF A ZE X, —F Sequential Scan J7a (A4&dafi) R4
(I EAE T, 55— Ff U2 4E Random Scan (WLEIER T4 AN BRAE o BARK RSO FRE R IX
AN My TSAM AFAik 5 | B RF AT 19, (EUE 13- My TSAM A7 6k 5 | 89 A4 Cache $dls (. MYD) SO, BRI Hi
SCAF R i) ot EE I SO R SU AT A WAL B IS O BRSO o BTRL, R O S5
LA FRY PA A 2 DX PR B0 B A X 800 SO U7 ) A PE REAR B B EE 10 A MySQL FHXS K P ol 22 1 X PR AT 5%
ZHF

@ read buffer size, DA Sequential Scan Jy 2 HI3H3 s B {# i) Buffer;
A~ Thread #E1T Sequential Scan HIHf A2 P24 1% Buffer, JT LAYE i B A Bk R B AN ER
A, REGLRA I RO KIE N AEAE . RGERINY 128KB, 5 KA 26B, BB IIE AL 4KB (1)
55, ARG 2 A 35 U8 T BB AR I 5K ) 4KB 54
— Rk, T PLZERIE Y KIS HOE R e R A R R R . AEARIPE G Bl RS
AAFRIZRI, XFEE 0S Gl S0 R4 10 KANVE K. T LUASEUN B B I A A E SR
T I 2 RO R, A R R B — AN R

& read rnd buffer size, 47T Random Scan FJISHMiAE F ) Buffer;
read rnd buffer size i ® B Buffer SEfr L NI A1 read buffer size T ® i) Buffer #H
B NP HEAE ], — A2 B LS I o AR P AR 0 T 2R () e L
TAN LR REH T B 2 W Buf fer WP AT, read rnd buffer size [FERIAE 256KB, K
fH4 4G.
— ki, read rnd buffer size fHIE 4K, XF42m ORDER BY #EAEMIPEREA — MR .

KA TG P DX LR 10, AR A T A IR AR e B A (B AN REeh e
KNG X, P DAAE B E TR A S B I e A S 30l i NAZ MU Gt n] e i) B KE R
MRS NAE RN, TR KT BB AH .

It
FEEWITIH, My TSAM A48 51 3 1 I AT A AR iR, i HAERE AR R o 1 AR A3 e 5%
Key Cache REEAFR TN IMIEANSHINTE, FATIER LUE Query Cache ZHREK HALZEAF Query 45 R,

fHZ, BT MyISAM £ 5 MR e e HLgl, DAKSRS B M@, HItkSPER—E2E— ik
NS ) @i . — ok, FRATREA) FZE W G LR LA T

1. $T7F concurrent insert (IR, $&m INSERT #8445 F1 SELECT 22 [A] () JF- KR AL FE, 4 — 5 AT )

1To RGO concurrent insert M{EHHE I E N 1, R P AA MR G BT 125 R 25 [ R )

i #8n] LAAE B HATHE AN o XS My ISAM I BRIA RS . WERIRATI RE FE S0 3, Judgd



R [ INSERT [l . Sk TR HeHE = INSERT [193k%, FATI7T LA concurrent insert ¥ N
2, Wt UF MyISAM, AEER T EEAMERATH PSRN, A RHSEAT IR, A
INSERT #1 SELECT Rt B ATk

2. PEHRIBANBAERRA, RESRE NEEAREB AR TR I TE G LA IR T R i B ZE B 1
3. AR SRR KRR M E AN . O TR ATRELE S NP, n) DUIE Y i A RS A S 2
Al B NS TR R A e

T — ARG E MGGk UL, B T concurrent insert IXANHCECRF IR FIHRFIEZ A1, AT DA FE
A EHRGEEBATING . Pl ER BIgh B T = S, (RS s Re BRI, AR
ER IR R L

Fett T LARAL 3y

B T LA AT X LA TR ZAh, My TSAM SEfR Eid A7 A8 Al — L2 m] ELOCAK i by A L85 T Y
AT

1. J#Id OPTIMIZE iy 4 KL H My ISAM 2 ()30 . IX AR IRAE H Windows $4E R G2 fpad — B H)
Ja HR e — G E FEE, E RGOS A R RS ), v SO RV R . My ISAM 7
It OPTIMIZE oAb B (I, 2 St 2 g DT Ay 50 53 AR S0 e 8 (R 22 (R B, A S
AR, — MR UL, FERR AN T RO IR A M B B 4 2 5 #T5 BEA— X OPTIMIZE 4% . ifu HL&F
ANZEEHR N %A — IR OPTIMIZE [ 4Ed 1t

2. WH myisam max_[extra] sort file size £ K, *F REPAIR TABLE FJ&{Z n] g &3 BN IL
=

3. FEPWAT CREATE INDEX i REPATR TABLE 2575 % KA HE P #RAE 10 2 BT AT LUE R M 4 session 2%
S myisam_sort buffer size ZAU{E K42 mHE P EAEMI AR,

4. JHITFTIF delay _key write Thfig, /> 10 [FIZDEME, $Em 5 APERE.

5. Bt iE%EE bulk insert buffer size 4 INSERT. .. SELECT. . . iX#EfF) bulk insert #EAE(K)4
A&PERE, LOAD DATA INFILE... JPEREtB ] LIRS . 88, AEBCE LS HIIN ik, WA N %k
MIESRIR R, AR 2 I e U8 18 SRR iy S5 17T 43 5 M) R G0 B ARk G, R RAUTE RS R WA 1R, T
ANBEAAER 0 e — A Bl S — S

11.2 I nnodb &S84k

Innodb £7fik 5 | BEAN My TSAM A7 51 e de KO T2 VY s, B mGEGAFHLRI, 55— e 55 SCHF
B REBUESIL, A RSB AT NS AEREARPERER IS T, Tnnodb A1 My TSAM 5>
fili o | EAEANRI 3755 B 2257 LEBOR, 1 Bt R T DN O L T3 DY A T2 D B ade J 1« 0 AH R IR AL
HEATCEAE “MySQL s EBUENLH]” —Foh MR #r 775 BrEl, AH596T Innodb 176k 5 14541
T, B EEMNHAL =5 T RETT



11.2.1 Innodb ZfEAH%AL

TEVR IS TRl Es oK Ut DA BORHR I B i B PRV RE I SCBEBOR, W BRI R U5 ) 3 P 7K
A 5 AR VT T LRI AN — MRS o 0 A7 BORTC IR AL B 2 5 I T T LAKOKHR
e e R AR TR RE

Innodb buffer pool size & HIXE

Innodb 74 51 R 2 AE AR My TSAM [ f5 K X A EAE T Tnnodb AMUN AT R 51, RIS 25 2% 47512
britcds. BTLl, seMRMEEEZE, 16 Innodb £7-6# 5 |48 w] LIS FH B 22 16 N A7 SR 22 A7 B8 PEAH DG 145
B ARATH R B R B NAT . T AEIAE XA AR A ASBT B I AR, TEBE ARSI
(e

innodb buffer pool size Z¥(H K E Innodb & FZ(F] Buffer (Innodb Buffer Pool)fJ K/, 1h
e A H P 3R MR G B i B BB A7 23 (A], X Innodb AR BERZ W H R K. Toi e MySQL B 77 T}
2 M2 AR 22 A FIr 4> =511 Innodb ARAL AL, #5TTHL M EEUSCHKE Innodb 1) Buffer Pool W& NHEN RS
YIF N A 50% ~ 80% ZIA. UnitbiRZRmgs I RE, A NAF LA S A LA Z,

AERZ ATPIIZE, WATRES TP iT R A RKIIR R EaMERRE, ARSI
RILATBERIZEARK. UM Tnnodb [ Buffer Pool BJix i A 2 KIXAMIEURF, A TE Jo s ZEE i)
X E EHRAER A P MySQL k55?2 MySQL iy ZEH LK) 1 S ERAGE 2 02 MySQL Hh 2 A I4 4T My TSAM
SEIARAAE S P OUIR S ? WRAT, JLARAF S PTG EAE I Y Cache 7L K2

e — & Al MySQL A I EHL, WPEPIAFEE RN 8G, MySQL s KIEFEHA 500, [ & )
T MyISAM A7fifi 513, IX IS FAT ] ) REAR Y A7z iy 23 Bie e 2
WAFIR B R R JURER
a)  RGEH], BB 800M;
b) ZEFEATE, £72GB = 500 * (IMB + IMB + IMB + 512KB + 512KB), 4l KMt F:
sort_buffer size: 1MB
join_ buffer size: 1MB
read buffer size: IMB
read rnd buffer size: 512KB
thread statck: 512KB

¢) MyISAM Key Cache, B KMEA 1. 5GB;
d) Innodb Buffer Pool fx KHAJH&E: 8GB — 800MB — 2GB - 1.5GB = 3. 7GB;

BB AN Ik AT T 4% [ 50%~80%M VORI &, /Mg 4GB, i i F i (A 5, s KmT I
£ 3. 76B Ziti, MEAARATRELE RS AR i A= A A7 ZE A2 DU IR DL IR, R GEAR T el
SHBLAFA R R T o iy H AU S T LA AP BRI Ty, b aite, 1R
ARERT A D



B AR R R T, SRR DU A R, X PR K T, AEBE
SRR, TOHAERAR, — @A ol R BLAO RO, AR PR AWl Aok Ik 21 5
OB RS . SR NS, BRI B2 41, I Ao RIBUHDG DR <7 ) 2 e 5K
o EEZ A, PR S B R DUMISCER 21 (10 25 Pk RE RO BEA T B PE AR 1 4

MRS LG, FATTLUEIT Innodb 77665 R L5 TAT T G T Buf fer Pool [FSEHPIRES(E BAE
W00, kifig 24 Innodb [¥) Buffer Pool ff H /& 75 1F W R0
sky@localhost : example 08:47:54> show status like ’Innodb buffer pool % ;

Variable name | Value |

|

| Innodb buffer pool pages data |70 \
| Tnnodb 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 \
| Tnnodb 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 EFRATT T LUE B S 2048 pages, A 1978 42 Free IRAHIMUN A 70 4~ page A Hif,
read iR 329 ¥k, HA 19 T K EHELE buffer pool HHEA, WL A 19 oSl sy #
WA, TR AE S A3 H T Innodb Buffer Pool ) Read & KME(ENy: (329 — 19)
/ 329 % 100% = 94. 22%.

MR, i B EdE, BATET LT write R, ARG EIRAE T 20K
read ahead rnd, £/DIX read ahead seq, &K4EiLZ /DK latch, Z/DIRIAY Buffer 2% [0 /NS L M 7~
H wait free Z54%,

FMNIX SRR, AT E K Buffer Pool 3k, {WAUEH 70 / 2048 * 100% = 3. 4%.

7t Innodb Buffer Pool "1, A —ANHEWEEMMES, MM “Tise” o —fekud, Teitd 2
1E— 2 mm At BT A A, (A R Bt 0 I 2 A 5 17 SR KRR ok B 3l AR R 25 73 SR
Pz JEv e kg R EdE . Wi AW G, AT T Beai ey — OO 4 BT SR 0 ECE AR
Ja T AT BB SRS —A (B LAY B e — ik asiivz i, DU S i ax fp o7 s b a 10 o8id = 10
PERE. {5 RIS FPRESSEOT A AL T 18R

Innodb buffer pool read ahead rnd, icsRUEATFENLEE IS5 2= A B TR EL

Innodb buffer pool read ahead seq, iC.3%IZESEEE I P= A= O TR EL



innodb log buffer size Z%{f{# ]

w4 S, XN SO S K% & Innodb 1] Log Buffer A/MME), RAGEIAEAN IMB. Log Buffer
1 EAEH e 28k Log 28, $EmE Log 1 10 MEAE. —Mekul, WARARIIRGEA S MRS & H.LA
KIS EZ2 UG, 8MB LI K/t se 2% 1 .

PeAIE T Ll i RGRIR S S AR AL PR REGE T K 4 BT Log AR FH 1400 -

sky@localhost : example 10:11:05> show status like ’innodb log% ;

| Variable name | Value |

|0 |
| Tnnodb log write requests | 6 \
|2

| Tnnodb log waits

| Innodb log writes

X =R SEIRA T RS R 17 2] Log Buffer MUS5FF IR EEME ARG

AR, WARSEAM Log Buffer ALK, HREK L84l b 2 LA 10, HiE T Log A5k
N T R EE 2 A A, i Log A Buf fer SRS I MPHT I AR AN 140 22 4 — B0 355 HARAG,
I AT MRS HCREER] (innodb_flush_log at_trx_commit) , PTLAKT Log HHICHI BEHELN 1 SEHLML
FIRRACAE IR T “ S 5500 b FHSCEFEAR I 0T, X HUANRETT 1.

innodb additional mem pool size ZHFLf#E

innodb additional mem pool size ¥ E HIZH TAEH Innodb B BLAE BRI LAl — 16 Py s 45 44 By
FEM NS P LAFRATTEY) Innodb K2, s 24023 (] AR UK, REBLMEINA IMB. 4
SR, WA Innodb SEFRIGATIEREH B T SEBR TR0 P AF LB B BRI %, Innodb tH 434k £L18 5 0S
K HE W AE ], FF A AE MySQL BT ¢ H & rhid s — 20 AH I 2 2545 B Lk FRA 1 e

M NIEE KRG, —AE IR JLE A Innodb K1 MySQL,  WURAZRA LA ZE EEAFB)
i, 20MB WAFCZAN T . 8%, WERIRA LW ZMINAE, 5Ean] LIRS IOXME M icE . b L,
innodb_additional mem pool size ZHA RGEREAMANEREIF T AKIIREM, i LU S REAF T80 24 BYY
A, BRI SR R I AR R RS, HRIRENAFE .

Double Write Buffer

Double Write Buffer j& Tnnodb i H] ) — R ks iSO Flush SEBUEOAR,  EEAH 20 T8
I SO RS B = T0 PERERITE UL T, 48 m R4 Crash B I HINS D0 T & 122k, BES 5 AW
B A TeEE

KL, Tnnodb AEKEERE [FI2D BIMUR SRR TR AT, BRS R R R R A RS AT



KA RS IR A m], WAUE B IRA IR A Double Write Buffer fRUMUJs, AR5 AHREEdm
ISR . BrASER B, Double Write Buffer "l @7 80 1 — it % [l A0 B A h B i — > &7
LAEAEIB PR S Crash s LALLM HLAOINR,  RER IRt Jm— X SCAE R 2 A HER I S8 17, WERORSE
Ji, AT DU IXAS 6 0 R ARS8 il TA, ORUESCHR I IE AR

HBIXAE Innodb ANJE X —IG N T AR 10 5 7152 IXFEAZ I eS8 RAE M TEREA ? XA 8N
KAHLy, K4 Double Write Buffer f&—HuiELLREAE 2% 0], T4 5 AN Double Write Buffer FR#AEHS /&
SN B NERAE, SEANEDDIRAALE, 1X 05 10 WHRERT by B LB B2 B /N . A T DR UE B R HERf
PE, XA RS PR RE B R AR SE A T L2 I

PR b, FEASEITA 35 B T 28] Double Write IXAERIMLHISKORUE I 1) 22 A ERA T, Lol
ATV LS R SO R GEIIN A, WAE Solaris & EARHZ AW ZFS SUFRSE, At nT LB SARIESC
PEE NI SERENE o T HAEBATH Slave 3, tHATLAZEM] Double Write ALl

Adaptive Hash Index

7E Innodb W, SEILT —AN AR R R TR DUIALE], AR JE IS — R A Sk A e an i
fE4E—/> Hash Index JE ARG R A KMERENEE . W Tnnodb A ] Ll IE Hash Tndex K4 mif
RHE, MRS ENTE QL ADNIETHA B-Tree K511 Hash Index, 1fj HAHYE % B-Tree RI[1
AL AT RS, X2 AT H U Adaptive Hash Index. 44X, Innodb JfA €A~ B-Tree Rl
SEA A J Hash Index, A BEAVAN ST % B-Tree R 5 15— K AT K M3t — > Hash Index.

Adaptive Hash Index JFANEHEAT R AMAEBOAERERL LT, ANANAFAE T Buffer Pool e FITLA, fE4F
R MySQL WA 81 2 J5 & FF-ANFAE Adaptive Hash Index [F), RAZEIF LIRSS Z)G, Innodb A4 2 ARHEAH N
R SRR A 2

Adaptive Hash Index (] H IFAGE N T BEMAEL TO (UPERE, 152 T8 Buffer Pool Hi A%
V7 ) 4%, DL EE R W — RUL2 45 Buffer Pool AR, PTLL, Innodb 7EHAT KA N AF
CATBABCE KR Buffer Pool) ML, XFHARAAAETIHRUL, SAAAE—EMPEREILH .

11.2.2 FHEMK

TR I 1) <55 B 18 031

Innodb £ 51 82 MySQL DA [ SCRFEF 45 IRAA Al 5 1 2, IX R R F T My SQL FAJ58 A
) A EE L AN A TR A5 B R SE AR B R R S AR R A AR BB, T
FLANTE] R B 00 B i AR I Bt AN— 4, PERERIIB S A o B LA

EARHATKBE T T Innodb PIsCFFIA- IS5 R 40 I Tnnodb 24 i, BAi 113 2
Tnnodb 75 5555 K 12 3 Jg T SR AR BT -
1. READ UNCOMMITTED



WM A Dirty Reads (HF1E) , R LA R F 4 DR EARRE Z 200 76l e e i F
SELECT HPATAHIRATE B i EdE vl e AN ) AR IN TR S B8 s, RN RS E N2k
Consistent Reads (—&MiL)

2. READ COMMITTED

XA S IONA LKL Oracle HHREBIARING S K. J&8 THERGONIRGE, W
SELECT ... FOR UPDATE M1 SELECT ... LOCK IN SHARE MODE HATIIIH KAUN B E & 5130 3%, 1
ANBIE Z ATITAI B, DRI SRV AEBE e sk G B HAE AGHE k. M98, X5 Innodb (81 SEILHL
AR WERIATI Query W] LURAERA Il I 22 5 e A7 B FF280E 1l sk, WU 75 EE80E 1K
PZRGEs, MATFESEIXR T Z AT ER . (HUERIRATR Query I 2R 51K 2 I I TGV i
2O HERA A B FF 2808 il sk, BE 2 — ME TR AW, InnoDB HLAAAIKE next-key 5
gap locks SKBHZEILEH il A 2 Biiddi A\ o Consistent Reads MISEIRMLAIE Oracle JEAS
Bl: #F—/> Consistent Read, $LZZ[F—N=55H1), B EIHAENE B CHSHTIRE.

EX—PEERA T, ASHI Dirty Read, {HiEnAEH I Non—Repeatable Reads (ANn] & L)
1 Phantom Reads (£Ji%) o

3. REPEATABLE READ

REPEATABLE READ Ff 254 5,2 InnoDB ERIAM F45BBE54% . SELECT ... FOR UPDATE, SELECT

. LOCK IN SHARE MODE, UPDATE, F1 DELETE , iX4&DIME—4cphiame—R51), HAaie ks
FIRGds, MABUE IR AT, A X e AT next—key B, LL next-key F
gap locks #UEHBIMRGVEH, FFHZELEH P HrddiAN. £ Consistent Reads H1, SHI—
MEEBAH X R —ANEER R X0, [FW—F5 AN Consistent Reads JEZHUEE
— RN L PR o 3RS A R AR [R]— = 55 b R LA Jeag X (plain) () SELECTs

, JX£& SELECT HJAHHE R HRZE M.

7F REPEATABLE READ F@ 2200 F, A<l Dirty Reads, tHAZHiHL Non—Repeatable Reads,

{B A3 8RA74E Phantom Reads [ fg’

4.  SERTALIZABLE

SERTALIZABLE [ 5 28 il ) b vHE =55 B8 i G P iy dse i 2800« B4 SERTALTZABLE B 25 28 3l 2
Ja s ARG R BT IR BT 21 (0 A 2 355 R SN ZIBPRES . ANB A ) 5o Hofh = 55 2
LA T HEHARIFPEAZ. JTLL, SERTALIZABLE 55K B2 I, Phantom Reads AN HHL.

L DO ol = 45 e 129 2% 1) S92 B L il A ANST/TSO SQLO2 bk it a2 UK DU FFBE 5 251,  Innodb 4= #B#R A Ik,
ISEIL T o XFF Rt RN R, 4 T R RECRUE B 1 — 2ok, ¥ 5o Ik mT ey >k (10 £ A — 20
B, RSB B  EE . EE, 6T Tnnodb KUt, S FH 45 KE B 2 bk, SEI AR AR
HAR s, T S A 2, Bt S 2z,

PrEL, JATH Eo b B RS NIEH, BT RS2 AR F 55 b 20 . DI DRI Bl 22 42
— SRR AL I IA i A PR RE o

EAR Tnnodb fEAED | B4R BRI [ 2545 5 B 2 7 & REPEATABLE READ, {HSZFR b5 FRATT RS 43 1 8 H 3% 5
™, #B TS READ COMMITED Ft) 3 4% b 125 0 sl vl LA AL 7R T o

F55 10 R AR KU



FAKHE > NI AE, Innodb A4 5 | I ZRAFEOR, K5 H BRI R S A7 BN A, IXRERRAT]
AETEICEOH B Z 5 It v AR e b ) B 10 SRef i PR R o TS FRAT MG el (R IR % Tnnodb S iy b
BRI, 2B SR X Tnnodb S2AGE R IATH KN RGP ISy, Sy P K8 1
(IR, e B ] IS AR B RSl o At R e 2

AREIR 2 A LI ANEE R . SEFR b, Innodb 7648 SO I I R AEAR HUR A& B Buf fer
Pool HHHE, FEARAE— A FEHRA MK BufferPool Hps i it 45cdis IR0 BWE AL, T idid o)
A PSR SRS B ARG R I T-BL KB 2R BAC S SR (3 55 H

M AR HIENG Buffer Pool H#UE Bl HALRE BIRHLAL, IEACk —DFFS HENE, Xk
AGERMHEIN TR TO R T A7 21, W T RGBT RIS, M Apgmn. He, XTREM0
HARPEREAIA IR KRB

XA R BB AR TR E P S SRS E RIS o (R SRR UG, A
SRR (0 SN ES B, o BE RIS WA B, B /5 EERE % B IR 58 L B B AL
B, WU EN TIFAES BN E . W TRADR U, B ANESEIAL B R K IR S AR B2 WSk P A
THEBNEAR D, ML h AR BRI R AR SR A S ke DT, FERAER R, JESR S 1R LR
RIS B PEREE AR 2

FATHI NI PTE ) Buf fer Pool H AR ERARBENL, REAPTHLKIE S A DR LAl
T 2 A TR AR D 238 8, WERBA TR A UL Ja #0Ks Buf fer Pool Hh I Ka [0 B R4,
IS ARG R BE — FAC T IR AIBE RN B S0 1555 H SR B Z W2 HOE RESE R BE =2 ], i
HAFRE NG B ) H S Edm e e S, FA EHGE PSR, Bril, Hi&
K NIRAEZE HL )20 Buffer Pool Hff8 el St 22 St .

MR, TS HAAHGEE N LA HAESF G R SN, i BARAS HESCER/NGE, R 2
SRS H S B H S B S R, BBl Buffer Pool Hh HEUH 4 1 A AT 36 G () 7 ZE AR A
WAL BT R AL, T HXA R ARSI E L AHE IR H S S B R Z i e . R, BEHH
OB EE (Dirty Buffer) RUMEIN, #52m0HT (0B M LLPERuBE, Pty EEABUR BEATL 15 5 A Atk
b, HER, TO PEREMAS 2 T 3Tt

mHH% HEAG BT Buffer (log buffer) , fRHRFS HENGAIARLEES NBICH:, B
EE RS ANE log buffer 1, SRJGHAE—T WFMR N A SR RISCE. 3R, A TR RER B>
5 HEM LK, FATAT LB innodb log buffer size ZHUKIE I log buffer MK/, KT HE
e B [ 20 1 U8 B A i 2= AP 4 20 A

F55 HE A R/D S Tnnodb (YREAA TO PEREAIER RIMSC R . BIR PR, HESCIBEORC, W)
Buffer Pool Pty Z MBI H s/t b, PhRe e, (Hig, BATBARERME I Hh— DN, It
MARYE Crash ZJAMIKE

FEHEREMNEZAEA, —DFuE LIP3 R GUER 10 1ERE, S8 —ulie R4
Crash Z Ja VR . N IEATHK G S 0B — 1 2R S8 Crash Z )5, Innodb e dp el AT 855 H kAT
BRI -



Innodb i3 T AT TEE— O Bl e i s S R 5 i ig o, AR EIE SRS 45E E . [H)
BRI T REGERHR checkpoint 5 log sequence number (HEFHIS) .

o AEHE—mZ], TATMySQL Crash T, HAIREAR, Prfi Buffer Pool IR AR~ K, WA
i D8 O H AT R AT ST 2R SO B o M FRAT D A X e A2 URA S, Y
MySQL M Crash ZJ5FKJA3, Innodb 2xidid b4 H G rid 51 checkpoint {5 BRI 4i 5C
P i) checkpoint (£ H, $#R 3 &5 —X checkpoint A% MW log sequence number, ARl EH4%HE
HITC SR AR ISR, KN Crash ZHid 5K checkpoint 415 T A7 28 EEHT N -k, R TAH)
Bl AR —BORE, XFERR T RN RS Crash TGN A 0 L%, 298, XIT log buffer
ARAT S [R5 B H A SO 028 B R ey 154k R T . R GE Crash R [A] 25 B2 5 — K checkpoint [ ]
R, BT B R IS TR B . T H A SCEOR,  Tnnodb BT checkpoint ARG, HARIEE]
GBI TR/ =R NSt RN N

ISR, Tnnodb (5555 H A SCIFBCE O, RGN 10 PERER UM R, (H2 I8 3 MySQL , 0S
o H ML Crash (IR RGP LMK E N o, ez, HEBUh, 10 PEfE BRI AI R & 22—
48, HREMMySQL, 0S HiH LML Crash ZJa P ZHIMKE RN Pril, PURIZEFS HESREL
RIS AR R, BE 25 BRI R SRR TEfE, SCEGRIBE] Crash Z AR — %
K, AERANYES R, LEA 1) T4 355 HUEBCE N 3 4, A S BCE Dl 256MB KN, BEAA%L
RIEHAHE

i T iR 1R 3 55td U2 MySQL Crash (937558, AT 2R AUBURJE Buf fer Pool H K. Sibn
- Tnnodb 55 HS WA E BRI S5 1R A [FRR A GRIE S [F]25 1og buffer w1 HHE 21 SCHF R S8 FIE 5
S RGMOCAE RSB BT MEATIN 0S Crash, BGH 2T A2 G, FHEHESAUERS
Buffer HINEIL Z P RES T, EFMGOLT, WRIA TS5 H B BA L R S R GehlBr 2247
(RIEHE SRR SCRIE, AT 2™ A H M0 25 2K Mo el A AE 25 2R s O

L5 Innodb th Rt SR T X RIS DLIIAAAE, PrLAE RGErh R BATB0E TR IHBX N5 Innodb 255
H&ERE 222 innodb flush log at trx commit. X NSEMEEIREM il BATETFRSE,
TEAT A DL R %08 50 S R GERE A7 T B B0, nl s & W R =R

€ innodb flush log at trx commit = 0, Innodb H[f] Log Thread ¥%F& 1 #0444 1log buffer
TR B AN RIS, R 20 SO RS T SO RIZE I flush #44E, SRIEEGRfSL O
BNBIA LIRS R, BRRHSIER (commit 58U /& rollback) FFEANSH ik
Log Thread ¥ log buffer "M 5 AN, Frbh, sk 0 BB, 4 MySQL Crash
0S Crash s FHLWIHZ G, EARImMIGEOLE 22k 1 RPN A 2 A8 5

€ innodb flush log at trx commit = 1, XtHJ& Innodb FERINIE o FRATTEFIRER S5 45 R #R 4
fili )z Log Thread ¥ log buffer " EH 5 N A FHIE 51 SO RA R0 A o XA BB e T4
FIBEE, BESARIEAISIE MySQL Crash I8J& 0S Crash o & BHLKT A S = RAT ] 442
A -

@ innodb flush log at trx commit = 2, 4IRATEE N 2 HIFHE, Log Thread &7t A 1K EH
AN AR SN HE, 2K EMENMUBCZTRH T S0 RGE WSS NERAE.
MPEATRI S RGEH ST FZAAHLEIN, Ll Log Thread XS AIFAREIRIEN B H N CAS
AN ZWEE A B e R AMLIIBIE . SCAF RGEAT A I S 22 A7 (3 A B (7] 20 21 1) BERG



HCAF Log Thread MUsg A ANFIIE 7o FTEL, EN 2 IR, MySQL Crash JfAsoxid A
M2k, (HAZ 0S Crash s it EHLW LA W e 2 R B St e IR LT . &hh
SAERGN T B QAL MRUH LTS AR, 203 AW RAT SR T LA AT 2 B AR T
W

M BT T BATTT A 2 innodb flush log at trx commit & A4 1 MG &A1, H
AT 10 FRPE e 2, FrCAERE e =B R e e i — Pl aniRd BN 0, IR —Ik
A2, PEAEMIE 2, IR E N 2, WREVERE S =X PR ). HE ] AESE I S R B
20 BIRZUFARCEBCE, R BRSSO 1. —ekil, Wse e nee 2dim %
Ky WA 0 I i — 2 1k RER R K 2 AP, JEREREE N 1o W ERATAT L RAR D
HEHEE (enyi 1 #b2), IBATRATIT AR E Jy 0. 245R, W KK IRA10 0S LagkaE, THLAE
e, T HENG B RG24, TAT AT LK innodb flush log at trx commit BN 2 ik
ARG EEAR R T BB

AU FRA 1L 323 T % & Log Buffer K/MEZ 4L innodb log buffer size. I1XHLIRATMIFRH)/4H—
T Log Buffer (¥ E 4. Log Buffer T2/ A it A2 3455 H AR5 AN U 2 i /e AR B — A2 o
X, PrLlFie FoRiE, Log Buffer K, RAMVEREL LM E . H2, H Tk Log Thread ¥f Log
Buf fer H % 5 AU A HAMNAE Log Buffer 2 M SEMIG UL, &5
innodb_flush log at trx_commit SR EA K. WMARLZSEREN 18 2, AT Log Buffer
A FF EERAF A F SR T 8 5 RGP R SR U2, W R IRAT0) R G A 347
BRI R F 55w 20 IAE, IS AFRATTH Log Buffer wi R EEAFH 20 DS FERIAR T . 244k, 1
RBATBE R 0 ()1E, Log Buffer Wiy ZAF M W2 1 BN A AR & . TP, R KFT Sl
H O RS HARIREI A X208 innodb 1og buffer size MIWE K/ho — MK, W1 FEAS 4T 51 =i i)
HEIHREH RGETTHOERFS I, SMB AR C&E e T .

11.2.3 HEFaEiiit

M “MySQL FA6if 51 B A7 — TP IRATE AT Innodb AEAHS BB A T — 2 T, X7
FA PR IERL A Tnnodb AP BE SRS ST ML IR R

B Tnnodb Kl b 251 AT A7Ai A% o

Innodb {7 fiff 5 | B8 (BATRGD AFBHEA R SCIE, 3 AT My SQL BRIATfif 5 | 4 My TSAM [
DXAEER, a8 AT LI SO o BRIk Ah, Innodb (R A A7 0R B LEBAURE, 48 Innodb &
ok B LIRS B QI . P 8 #OE DL SERAE A TH e HEZ AL B A L, B DA 328
AifIF H UL BB I SR AR

M T B RIRR T MIZH, Tnnodb (3% T LR EWACRARH m. WERIATAELIE > Tnnodb 7
fitt 5 | AR R IO BOA G 8, B4 Innodb 2R AE BT A TR L AR 51, W SRAFAE 5
A not null JEIEFIRIME 2R 5], Innodb WIS FIZRTMENRIER T WMRBEALFHA not null
JETESIIME 2R 5], Tnnodb 2 A B4 KA EUBII A A, 28 AR TEE LA 6 A g
fEo FrLl, SEB EAEAS Innodb REZ DS ANREIFLE,



£ Innodb ETH T RIERSIZAMARSI B A secondary index, £ secondary index L#i<fu
THRBRRGINRG G R, T HAab 2 5 | A A s (0 ik B 0% 5P IR e A Bt 7 & T e .

R, BIERGIWIFAZ R M ABATAEAT R 8, ZEAR I A B 2 o K ) T RIRR
AR e K i R 24 B8 5 | B SEOBT AR, BTty R ) AR FF AU R S 1 i T e & it 25 5)), 12
R PR IR BT Z s, Fril, Jh TEEREH S, BATVAZR AT RE A BB Tnnodb (¥ 3B {E .

Page
Innodb FA6f 5 1M IR A5, AR ERIERRY], IREUEAAE5 15 A O &R gify, #2& L page
VEA B /N BR A R AF T, BEAS page BRIAK/N A 16KB.

extent
extent f&—AMNHEZATELEN) page d— MIBEALE AL, — K, B4 extent &y 64 4> page.

segment

segment £ Innodb 4% 51 % b srhr EWACER “files” WIEE, & segment H—PEEZ A extent
ARk, T HEEAS segment #AFHA - FpEE . MOk, BENREIE ST AN segment H, SE
b RS A RIER T ST AN ST segment Hs

tablespace

tablespace +& Innodb H & KYFRLERY BT T, HZ S segment 4.

Y tablespace T H)IEA segment FFE K FIHHME, Innodb AN FEEE—1 extent HIFT 32 /) pages,
SRIG U R AR G KA 25 7 BO B extent RAGH] . FRATIE W] DL AT W1 F iy &K &6 Innodb 2% ]
ML
sky@localhost : example 01:26:43> SHOW TABLE STATUS 1like " test’\G
sekssksoksskskokeokoksokiokkioksk [, row skkkskksokeksoksokoksokskskoksokskskokokok
Name: test
Engine: InnoDB
Version: 10
Row format: Compact
Rows: 8389019
Avg row length: 29
Data_length: 249298944
Max_data_length: 0
Index_length: 123387904
Data free: 0
Auto_increment: NULL
Create_time: 2008-11-15 01:26:43
Update_time: NULL
Check time: NULL
Collation: latinl swedish ci
Checksum: NULL



Create options:
Comment: InnoDB free: 5120 kB

R B RS, AT LA H

HARBENZ G| (index page) K/NA 16KB, {H/ESEPR F Innodb 7855 — XAl H 1% page B %,
FR— PRGN, TR KB s A2 BEYEE A, WA KRl (8- 15/16)
KB (W73 [a], M —4> Index page fEHEAT 2 MHIBR 2 I G SR o v FH B0 (8] 284K T 8KB (1/2) [,
Innodb il it — % IR AEN LTI 4E R 5], JFBIZ index page. AN, MNRIGEEPEAL T — 6
TR, FEHTATH0E MR IC R DL &2 5 1l R B OCHAE B

Innodb FEA7 AU TN AARA DA A IERA TS g LR A, - [RIN I 2 P4 s Eaees ), 3L
MBS SIE R B E RS HREL, 6T AR S350 7 7, 2]
KRALTL M1 Undo Log 1) Undo Segment (UFREHHISCE R, TLEM TH5MER, L@ Undo
Segment H KI5 EAL I 2 FRCA KIS UL

W BE R, AT DR DU LSO RE A AR R 1 7

L. I T7RER/D secondary index IR/, $&mEUT IR, 1FR R 7B & H A0 2% 1R
/NERGE, Bl INTEGER 2R . MARIXFEAZAENT I, 745 Bt 2 (1 B0 R At T AR 4 Innodb
1) B

2. AR AR S B O e AN R, LEEOR L A IR TR, R R A
PER BI7 R 805 5

3. RATReANELAE B 5 BT RERAE, D PR S AR AR R R B .

4. RATREFR AL B A A AT A

I3 1 TO0 ST REAR i )3

HT Innodb FUELARAR = 5547t 5 | EEAH LUAE S8 20 SO R [R) IRk 1 s AH I 1 .45 H &
(Transaction Log) , AHXTHINMIEARN 10 &, BEARFS H &R P T B NS, (HR
TSN TOWAE, Pl T3 M Raid BMAEE RGkut, s BOR s SO R 25 H 3 ST 53 A7 I8

TASRN R B A b DA BB O AH EL 4 ), P38k 10 Mhfg. FRATTnT LAd it
innodb_log_group_home_dir ZHCK$EE Innodb HAEAFHUN B,  [R] P8 v B 50s SO &
innodb data home dir ZEHK4E1F ITnnodb Il 1A B 53 S A CAE R .

AR, WA ME MR ] B, Tnnodb 25 A4S Tnnodb A —/ MR A, H H SRR
[FAEICE A . frm” SCHFAHIRI AT T o At =2a 2, Innodb SRl i BORERE ) 77 2k U n) Hodis i
H&SCHE. Fril, WriRIBATE D2, L2 0] DO AN RAA T Sk Wy BRI A, AR5 8 3 e 1) 7
A K VF Innodb FRATT S 5 SCAFLEMR HL

MBI R A R, g — N SO AUE v UL A R R, XFERL AR — N5
), ERRRYT MR, BIRIZY 2 RS AR LA AFWE? Tnnodb 45 A1t T
innodb_autoextend increment IXNS4L, 1EIRATTRT DL B AT 2 25 1) SCARRERIE N /N



11.2.4 Innodb HAb{it4k

BT LI T Ay 2 Ab, SEFR I Innodb i A7 HAth— L8 n] GESZ ma B4 BE Y S 40K E

*

Innodb flush method

HISk B & Innodb #1 FF AR A Ecs SO LA H B SO T7, Ald A 7E Linux & Unix R4 LI
H3. REEINEN fdatasyne, Bl Innodb ERINETT fsync O >k flush H A H & SCHEd

BeAt, BRI LLBCE Y 0 DSYNC Hl 0 DIRECT, H3ATT¥E K 0 DSYNC, WIFRGELL 0_SYNC J5 :\4T I il
B HE SO, Wk fsyne O SR 9T IF R B s SCAF o T CE S8 0 DIRECT f I fie , ) 3 i
0 DIRECT (Solaris Ek directio()) FTI &, [RILL fsync O SKmlBrEds At H &304
MR, innodb flush method ANA]EE FESE M2 Innodb ZEAEIZAT V-5 FT 10 #
VTR IR P 1 FH R4 2R 48 TO A AR DX Ao TTANTR] 1) TO #4411 0] Bt PR b 387 o A7 2 1
D, P BERPERE AT eI ZE R . ORI, W SR BATIREA 2 Ed RATD R AT A2
7 RATD, AT LAAEA] O_DIRECT, AJ LA RESE 3k 10 YERE, {HAIR RATD Cache MBI
U, TR Ay BBAh, MRS MySQL By T L4, dn R PATTHIAE A A L SAN B4
858, ] O_DIRECT 47 n] B 43 RN AL TEREFEAG . X T 3CKF 0_DSYNC P65, tHAr LS5 S A
0_DSYNC /7 X R REX S 10 PEREAH T ).

innodb_thread concurrency

EAZH A B Innodb PYEBIH R ACBR AR AR s R AE, R 48 N 32 A AH N RS DLl gk
TR I R s, Innodb @ E N CPU MBS BN B2 A, (HEIXANSH - H 2
—AMMEEEAPNISE, i HEA AN EER AR BUG (#15815) — ELBOANEL T
innodb_thread concurrency ZEU I AN B C . MESEAE RSP IMERAE AR L BRATTH
Al LA H RIS A Innodb FF R G B FFAN 2 1R 28 2 1%°K innodb_thread concurrency WA
2/ 4iE. (8 MySQL5. 0. 8 Z /i, BRIAME A 8, M MySQL5. 0. 8 JF#A % MySQL5. 0. 18, ERIAE X4
H Xk 20, SRJEALE MySQLA. 0. 19 A1 MySQL5. 0. 20 PIANIRA T SERIN B M 0. Z i, M

MySQL5. 0. 21 FFAGER IR FF 4 5 [l 8.

innodb_thread concurrency Z% 1% & v [ & 0~1000, {HSEFE MySQLS5. 0. 19 Z RiiIiRA, H
FIZAH IS 20, Innodb HLas I\ A Ta BN IR AR EUMATAT IR B, a2 Ui Innodb A2 FRIEAT
HATEAEREH KA. [FIFE, FRAI T DUE s v & 0 kAR AT &Rk &, 5E4%ik Innodb H
O SE b ZE AN I FATERE, 1 HAEADI R N BE A 0382 —MEW AR E, JTHZ
MARARE 10 K SBKIPI A% .

MK UL, innodb thread concurrency S0 B E I A — MRUF RSB43 5o ik
HEZ K, B EEE AR RS, FRBES AN E.

autocommit

autocommit BRI K FK VAL HARIG R, & YBATEZSERE N true (1) Z )5, 1EFAT]
FERPATTE RSB SEHE T Query Z )5, RGNTBES BEIRATRIRAE, A Fnl DLEEAR A
BEiic T 55 &

W aotucommit 4 true (1) ZJ&, FATHFRAHINT H OF LM commit ALK BT fE2sAL
HEHEIR L . X R I E G E Innodb 5545 H & T E2s T B E B S B 1 P T R[]



SSERAE, M5RIEY innodb flush log at trx commit S EAH< .
— MR UL, (EFATELL LOAD ... INFILE ... R dCAbffdEmh sy z0n Innodb #7651 % 1)K N4k
R, S autocommit BB A false n] LA IHR S ngibEfe. e Ew N AT,
T R Bl ik B AT Ha ) 2 5% () 4 A A T A1) H AR K ORE PR g

11.2.5 Innodb B8 =

FeATar LGE R $hAT “SHOW INNODB STATUS” iy K REX LA PEAN A AR ST 241 Tnnodb PEREIRZS, W
T

sky@localhost : example 03:11:19> show innodb status\G

seekskokskokskskokskokskskokskkokskokskkokskoksksksk ], row skekkskskskskokskskokskokskskokskskskskokskskskskoksk

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

I/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



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/o’s done, 0.00 log i/0’ 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 0

Pending reads 0

Pending writes: LRU 0, flush list 0, single page 0

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

X s, BT IR BEEAME B T ANy, 2l T



€ SEMAPHORES, X4y BB /R R H MHT 5 5 55005 B UL SR ERHE SR E B, X
g3 B s ST FRATT %2 innodb_thread concurrency 240 JEH KMHEE), M%EM G5 &
e K%, AT BEp T 224 F 3t A A2 1% & innodb_thread concurrency=0;

€ TRANSACTIONS, XM FEfE/R REMBIEAHE DA Y HITE S H5-E . s, 3l
AT LA B BB P R

& FILE 1/0, SCfF IO MGG R, FEE 10 S54AFE B

@ INSERT BUFFER AND ADAPTIVE HASH INDEX; R/l NZEA7 4IRS LA &M Hash Index
PR s

€ 10G, Innodb 45 HEMKMEE, WA HEFYS (Log Sequence Number) , TZEhilH
[ BIWEAS 75145, i) Check Point BIMEANTHIS T o BRILZ AN, EERT R M)A s3]
IAE 8 T 2 /bR Ckeck Point, /0¥ H &I

& BUFFER POOL AND MEMORY, X743 % R Innodb Buffer Pool MISCHI&MiitfE E, LAKIL
by — L8 YA AT A R

€ ROW OPERATIONS, Mi44 [, FE GRS % i liE K Query FIIXLE Query Frt i i) id K4t
HEE.

X L RN A T — MR, R A S A SR R VRN T AR S (A, A
Innodb FHISFF, 4h, (High Performance MySQL) 1E3& 2 — Peter Zaitsev f§—kaMUf “SHOW
INNODB STATUS walk through” [RSCAEL M 1B VEAR I 538, R SAT LI Uy )
http://www. mysqlperformanceblog. com/MHk2= T fi# .

AR, R IRATT G ELE AW AT “SHOW INNODB STATUS” iy 2k IKBUXFEMIME (s B2l
SRR, BT LA Innodb A7l 5 1N AT VT TN ELE A B )y SRR SRR IOZ A5 B 4 H 31 MySQL
Error Log H7,

ST gt S B B — 444 innodb monitor, f7i#51%h Innodb I3, WEAFRIIE, WIF:
CREATE TABLE innodb monitor (a int) ENGINE=INNODB;

MIBATCNEIXFE— R Z G, Innodb ARl 15 4 H —K Innodb BEIRASAE S, Wik Hiir
JE RIS BB Error Log "o FeATTw] LU MR Z 3457 111% Moni tor ZhfE, IR
DROP TABLE innodb_monitor;

Btz Ab,  FRATTE T LI sk AR [ ) 7 2XF T TR G
innodb tablespace monitor, innodb lock monitor, innodb table monitoriX =FhUNi=Thft, ®AriLH

AT EL B AT K.

L E AR A S A R, JRATAT AR PR ) T A% 21 Tnnodb 2 FTHEEATIRGS, FEIK
AT R BLPERE ) 7

11.3 /Ngh

MyISAM F1 Innodb PHRIAEME 51 EEAAR: i, AR AT HIE XS IX P RIAEM 5 S i, AR — P
DT o —H, SEbr BIXGE LA A AR . IRIEAE 519 & BERAAEX T A LR, e B S 1
Bral, BATRA RS THET S BRARES 25, 78S R N B o 3 A 7] 1 75 ZEE B A R A7t 5 |
e, AR MySQL FHEIELF


http://www.mysqlperformanceblog.com/

BeAt, BEH MySQL Cluster HANKIEGEY, BR T _Liivean i) piph ik o1 32 4h, Sihs BidH NDB
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AR TR —FF, AL FKHAT I E A o TTBTRCAS I Mysql "B Row Level B A 1t
1, FEAZE A B 23 LA Row Level SKAd sk, 1508 23R 4514 A8 B I it 23 LA statement
BRI, W Query TEAJAASLEL S UPDATE B3 DELETE & itiatg, IBAil
S EI AT,

13.3 Replication & 2244

MySQL Replicaion ARG ANLUIRERKIAHN, HAL G MySQL JR%4 (Slave) M
Fi—6 MySQL JIr%s#y (Master) #EAT HEMWE SR G M HEHFNHBI A S, — DR
AU TR EW G847 MySQL Server [ EHLRI AT, 28 58 a7 2 ) i JATT ml LAYE )
—EBYE RS A ENL LR E AN mysqld instance, —AMEN Master 15— AMEN
Slave K56 HIFAEE M HE o (HRLE SR Y FHIREE T, FRATTrT DARRHE S B ik 4575 SR A1
MySQL Replication HJLfE H e Ml AR Z MR T Scale Out R HIZEH .
Dual Master 2244, GRIRSIHIAEMSE . 1 0 BAT T LA SR 1) = R S 4R EAT — LS AH Y.
Ko

13.3.1 #HEHZEM)(Master - Slaves)

FESEBRN 5D, MySQL &7 90% LA E#SZ A Master SHIE|—Aoid £ A4
Slave MIAMIREE, ] T i g B AR R I B B30 e s PR M 47 e ok 7 28 o PRI A L



Master Fl Slave HJIEJIAERK JUIHSE Slave ks /) WIE, 720 &% A GE B — AR
TR G A M Slave 3 & 6177 eSO AN SRR 2 f5, B2 0/N T Slave i
(RS I o) R o T A R A B A, 6 T E R S PSRRI Critical MM, HFF25HE
HHEHT Y pe server Ky & Slave [EUE, ¥ )0 E|Z2 & Slave HIHLE Lo, Einy
0 I HEC 5 B0 P2 55 4 R S s ) AR e B 2 PR P BRI, M2 T A K 22 B
M RGP 5 )2 B S TR ) KR 2 IXAEAR RFRE B v T H AR 22 vh/ N2 I 3 1 4
P e R ) A, B 2 A 6 R TR X sl AR, A FH AL T S A i P 3t

XSGR T LUIE IR P B M ) s -

' Client 3 g Client . l Client 3
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— " Master 24 Slave HIHEMSLAET W H, 24 Slave FHLAS Slave [1)55
WAL NER D A Master ¥idfAN Care H 2/ Slave # LT A, HEA Slave
(F) 10 LeRElnt T HERANE, mthidRIgC i &2 J51 Binary Log 158, fhif &4 i% 10
LRMESK, HCH K Binary Log 58, 1R[H4S Slave 1) 10 Zf.

RENAZHAELE R, WA Master Wl AEHIH 24> Slave H5i, WHEAAS
M, H—A Slave T ANEZA Master 5t RIHHATEHINE? 207 HEiKE,
MySQL ZMAZI, LUE RS ARG T o

MySQL A4 Slave M EA Master 9 SUSRHEAT S HIMIZEHM, T3E 4 T
GFa G ), 7 1k 2 AR TR P A R R 5, T e B AN Bk . ANy
YO A NIFR THIOEH patch, ik MySQL SZHf—4> Slave 1ifiZ A Master 45m1EN
BRI AEAT S0, X IE S MySQL FFUS B J50IT 5 e IR 44k



X}F Replication MUBC'HE 4N, 7 MySQL (B 7 A L CLumIEwER T, B8
AT ZFSLEL Slave HIBCE 3, 78 F— P RATE S B — A HAR K R Bk 5 1
—/ Replication FRIEFTELN I FE LR 1 = 0,

13.3.2 Dual Master & #iZE#J(Master - Master)

A EEmE, AR MySQL & HIE] 54— MySQL fJ3EA Replication 2 Hy,
T Be i 2> iy — S sE (37 5t R T Master [, WA Master ¥ FeSiubqT —Lug: )
HIAES BAE I, TR T 24450 MySQL FRSS o XMk, A TR AT RERCD N H R4 5 k%S
HENUINTE, BAERIMOERLE S RATN Slave T B8 Master SRILAEE AR .

{REIXAFE—2K, AR Master 719 s A gt S FISL BRI HE A —30 T« 4 Master
JA BT LUE AR %, AR A2, BATRASEAE Y kLR Master -
Slave K&, B4 Replication MEg, JFLUE Master fF8 Slave SRAFAMEHEEI I
% . B Replication MEESGIRATHF KIRZHIAMY TAER, WREAEGIERSH,
Al fEIL4xil Replication FRI#& @ R AR5 BRI o

AT RPN R, FRATTAT DB 5 Dual Master FAEESRIBEGRIRZ (1)) 8. )il
Dual Master F&E? SEPFR B2 MySQL Server T AKX J7VE N B EH Master, HCG
ERXIIT Slave KT E M. IXFE, AR J7 B4, #2sam i 5 FH 3 55 40—
T A

AIREAT L I oA — ML, PR RIS 5, MEEA G & MySQL 2
[ ARSI A4 2 SEFs 1 MySQL [ AR SRR S 71X — 85, FTLAE MySQL [f] Binary Log '
3K T 24T MySQL 1 server—id, iy HIX NS HAH A TA THEEE MySQL Replication M fi
VAT, T H Master F1 Slave ¥ server—id ZEALTEA—FA R MySQL
Replication &), —HA T server—id WMHZ )G, MySQL miR %5 HI W 5N AR B &
MIHE—/> MySQL Server s, B LASIR 75 5 ik O th RG5Ol i B, Wig
RAIAFTFE S Slave [ Binary Log MM (——log-slave—update) [IHiE, MySQL #R
AALAL K FRLFE AZH F] Binary Log HF, il AN I FHL AT BE S H ARG 3R 42 11 175
AR

TG ERE W B R Dual Master & HIZEFZH F
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M3 Dual Master SHIZEH, FATADRENSE G X 1% 10 LD B A1 75 EE R 1L
Pl R EPTHE . Replication MAEEI#AE, OYBAMEM —dm#icx T A 22T = hl 2
MR AALE T, MARGEKRZ G, Hie AsIHH AT AL B FBOITEE S, A2
NN EBATAEAT T, KR T YE A

AL, Dual Master SHIZLHIAT—LL55 =7 ) HA 45 BRARPRES &, IE T LIAEFRATT
MRTEAEAET Master HOLR R JCIRER RSS2 Ja , ARHARIER) A B UI T3 4h ok 3R 44
FANCIAR S5, DS G DL B e RIS 1], JF Fg AT ZEN T T

R, BATEES A Dual Master i, JEAGZN TikPm AR LSS . #EIE
WREOLR, BATR R I — i R B IR S5, Sihh— i DO e B e ds, s sg A
FRPAEMISS, DB A TN AAAE . AT e IR Ferb ik
RS MRS NE? TGN T 8 B b 5%, B it ot i A — 2tk . POk BIMiEAE Pl
PATHESCE SE S, (HET Replication A& SEBINLE], [RIRESs 5 SRR A1
Bl fe g R IE O B, bR W B s

I AL MySQL A MySQL B
1 B x Ky idskA 10
2 BB x Ky il 20
3 SRECE) A HEIFNH, B8 x KMy dx8 10 CRFFEIE)
4 FREXB HAEHH x R vy idxh 20 (FFEHED
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MR, FAT T DUE R R 252, AEREER I B A A liAE — . 15 4h— RIS
BAF I S A, DRAEP S AN R R AR, SRR RE IR S i in) AU A A T

13.3.3 ZZELE 542 (Master - Slaves - Slaves ...)

FEATEE N b, Al REBES I 220 FEBOK, BRI R IR, — A Master wlfigis
HE10 G HEE LN Slave A REW LTI o XK, Master miaLEIZ T,
DI ADGE LR Slave 10 LefEml L2 T, IXAE S I I SRR )UK, Mas ter i
DU Sl T AR 2 I B, AR 2 3 i S R AE I

BTN BLAIAT e ? XA AT LU MySQL mTLASE Slave Jiic sk S
P22 B ) Binary Log {5 EDIRE, AT —log-slave-update ¥ET. AR )5, 1l
g (EE R Z ) BRI Master d RN ZHIFT RO E 1. Wik, A
ARl ADHILE MySQL A Master SKBEATEM, XILG PG HARZ 59—
Slave fEHf, SRJGHARK) Slave HEMNEE 2 Slave HERERIATE S MWL Slave #
TSI Slave, FFRZ AN 2K Slave Heff. WIRATE, FRATATLAARSAT T INE 2
RIS SoE, RAVRA BT 456 WySoL L RIFTHR Slave MR, SO
I 2 A Master — Slaves — Slaves ZEH4

XML RIS 40, IR D T Master BN MR Slave K21 A
M N IR T 2 )2 RIKE RN Replication ZEH.
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AR . 5 Slave JRRA A SHIE, PTf Slave SEkr EANSRIER N T HTA
AR AR, WAHBDEME 10, Mk, Slave 8%, #AMNMEHME 10 AEMHa8
2, BATBAARHE W R A, DU MR T 2 G L, PrAA IR A S R
k.

BEAh, SR B GURIZ, Rl N EALRRRZ N Slave PragELeid iy MySQL
S, [FIREAT e O I ALK KU

T AR BATTIE S R ERAE (05 SORME DI, WIRERL S BUAR 2 1, 94%, D yvERfEth
i S IR A AT SR 2R IR Y AR GE A o

13.3.4 Dual Master 5Zz5cE #4556 48#) Master — Master — Slaves)

R HIAE B LA sSL e T Master RUAFTIER Slave it 22 1M Bk 21
)R, AHSE AT AN REMR PN T YE R B0 S 75 22 U040 5 v BEAA /L BB #5 4 Replication
i, IXRERR ARSI T Dual Master 52U HIZE A Replication 44y, &
FRZ A Master — Master — Slaves ZEf4

1 Master — Slaves — Slaves ZEMJFALL, XA IERE S —H Slave SR T
— R Master, ENEH Master, 2RJEFMNIXAN% T Master AT EHIE]—A
Slave SERE. I B R SEIE BN 1 7R T IX AN SRR IR 4 ke«
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XFh Dual Master SRS ML G AN, HRMEFALHERE ] LI %+ Master [1)
GANBAEASZE] Slave MM EHIFTA RIS, R 3 Master 75 2E7)45 ) i th Ik
A EASHIIESR Replication MIIEHL. (HZ&, XAZMWAT— ¥, Hwie 5 H
Master A REMAIRIN, UMW ST Slave SRR AW, % H Master nlfigss [l
JitZ 1) Slave 10 R KIM A I 9R, %5 H Master ANRUATATIIEEIRSS IS
i, KEHUH PR AT REPEFFAS SR A &, W IR, W] DIE R Master J& PR RIEAT
PRI, 2 )E Slave R 8K, YREHIMIONEZ, Slave FERHE ] REH LA
PRI 2 SO IR, P LA A 2 2 B i, AR BTG s e ek Y R G )
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13.4 Replication ¥&ESEIR

MySQL Replication PRBEMH4E SCIN LLACTRT o, B R SER VU 2P, 55— 2 ity
Master uifHEE TAF. 5 202 MG Master Ui 25048 (1 “ PRI &40 S5 =P NIEAE Slave
uifk S Master [ty “HRIE . SBIUPHELE Slave Wi & Master AHOCHLE, ARWEHE
HE AL A, AR FZE AN EH Replication FAEIMIVELNIERE, ROMIXAE MySQL
HEAET M CEARATEARIFR T, IR ZEE @I LA =B P R
] DT ARSI I 2, T TRTBRAT VT 33X DU S5 4 R i B b o AT — A
(L INE T



1. Master ¥W#ER TAE

TERSA Replication BRIEZ T, F5EZAR-IE Master 3 MySQL % Binary Log i
WiFIFF, K4 MySQL Replication #/2iid Binary Log KSZHLIF. il Master % MySQL
it3% Binary Log Wl LIZEA 3 MySQL Server HIRHMEAF A —log-bin ZEINELHEZE MySQL
PIECE SO my. enf HPECE log-bin[=path for binary log] Z¥ikui.

fEJFA Tk Binary Log ZhREZ G, FRATETEMES— DN TEHI MysQL H /.
A DU I 25— AN UK 32 7 S SCHIACRR, At mT LG — AN A8 () & T Ak -
8K, AL EVOH — N8 T 2RIk P oRd AT S AR i “MySQL 237 #
CaMHE T, WIREE K B e — R0 TR, AR e L s A A, T
Yk it A SR AE R . S MySQL Replication fUAXH 7% “REPLICATION SLAVE’
BCRRRIAT . Ay Ladat an B o7 ok G ix 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 2818 T MU HAG BIEARR I 7 repl, % 5 7
ik GRANT iy &4% 1% H )" REPLICATION SLAVE [RALRR . 244K, FA 1t vl AN AT L 1
BB 44, Bl ld AR, XA “MySQL e H” MaNndid T .

2. FREY Master £y “Hem”

XTI Master i)t “PRIET, FEARFRREE AL LW Z RIEAETigr
snapshot, 25T A B3 &L T —HRE e I 200, E o A — 2otk ar LS 2 LR AIE 1)
Hn . [N IETFERIF XA LR ZI T NP Master %y Binary Log MU#ERf Log
Position, RIAYEGHIECE Slave MBS H 3.

— R, FATRT Lo I N S I ESRAS AN H A SR S ) £ A A DA A Rt
M ] Log Position:
& HRHR R A S
PRl DA HL B A, FATrT LUR IS OGP Master i MySQL, /5183 copy it
FEAE SR H BRI TR RS Slave BIENUPAIEMALE, XTI R & 04
RTINS )G, RIETHHBN Master Hif MySQL.

R, EFERRA TS B] T AN R ER I & 4, BATIE T EX A& 4k
JITRE R IR H BB A RE AT Lho X FIXFERI &4, FRATA 2 R 5k mT LISRE D6 R i) H
HALE . WTE Master NINDEBhZ G, dEANHFEFIER: L Master Z 81, MidH4T
SHOW Master STATUS #4 M Master B3R EIFRA T LAY Log Position. W43k



TITVEAE Master A 30Z Ja Pl FHRE P I03ERE, 84T REAE BRA TR BAT KAT B AT
SHOW Master STATUS fip4Z i e A HIR UK T, XA Tnr LU
mysqlbinlog %/ Ui FE)Po3HT Master fBiff)— Binary Log KIRHUL—ANG K
(] Log Position. 44K, WIRVRAEHVEREMRITAEHM MySQL MASE—NHiM Binary
Log SB—AMNEMMHENE, ARMATEIAT T ERIER T L.

& Eid LM s ZFS S8 HAT snapshot IHREMIEAFIEAT “ It

AR Master je—/NFRZHHL 365 * 24 = 7 JRSSMEARE, AT T8
VA IS ATV A KRBT R EL N & o IXI, WA MySQL 38 AT S HF
Snapshot DJRERISCATFZRGE Ll (W ZFS), s JATHI SO RS AR A SZHF Snapshot,
B RATHI A R GEABATAE LV L1, I8 JRAT TR T LU AR SC ) i 4% MySQL 4k
P SCAFRTH ESCAEBTE R H S ii—A Snapshot, IXAEE AT LAGE] T — N EAR 4
REEANZ RIS,

8K, AT PRIETRATI & AR B s Re g e g H— 3%, AT FEEAEUEAT Snapshot i
P AH A4 (FLUSH TABLES WITH READ LOCK) KB ERM SHAE, W4
SRFR S AT commi t BIME, XFEAREEAELRIEZ Snapshot [ HTA 2ds 48 5¢
8, fEM5E Snapshot 2 J5, BATTHLATLL UNLOCK TABLES T . W REA L& N 2 4H0n
WRBE T A S EAE, IBERATFIN A LIRS RS T 42 M5k, XieJoik
WG, AN, —OkUE Snapshot FRAE TG ZE R RRHS LR, T LA S 52 KK
INFIA] o

A8 Log Position /SAZpWe? (1, il Snapshot BNy, FIFEREE—AN%
BT Log Position A figlfi & #54 Replication MEEMEK. ANid, XFPJ7
R, FRATAT LA LG T & 00 B 5 SR I M 1) Log Position. BRI MERATTEIE T
P RIS NRAE TR BB 2 07, ER EA R T AR 5 N4, XA T B 2 NAE
[ I igE L AT SHOW MASTER STATUS H-4A-#Knf LIS RIVERf ) Log Position.

XA A S A T AT E e 5 i Master KRBT, XA 7 24511
AAM, PTEBATRATEARRZ O “ &4 o

& it mysqldump & FUNGRET
W BAT AR FEAS BRI HLIEA TV 4, 1f B MySQL B3 84778 nf AT

Snapshot [CPFRGEkH BEGM2 L, BARAF LML mysqldump T HRH
Master iy 2 HIMEIRE (B3R IR dump Hok. A TibEAMI & ERA
— PR, AT ZIGE dump B XA R AL TR AN S D, B BT
BRI R SEAE . EMBNX— T, W RIRA MR SRR & A 5 12 Can
Innodb), AW LLLE AT mysqldump FiFFHIBMEIEILIN N —single-transaction %
TRARG R, AR RIRAT A 5 1 A SR 55, B 2 FHE dump RAUUA A
SRR, FAi T H BB SEiEak FLUSH TABLES WITH READ LOCK 4k s ity
BHNRS, R dump BdE. 48K, WARIA AU TE dump —DRMEIE, HiA
TEIX AWM T s Kk mysqldump FEFPAE dump $ds (0 HE LR Bt e fA &l —
2% SQL RAFRNELIR 1), i LABASZR I A5 5 T CALRUE BT BCESHs () — 2Pk 11 o



TR E BRATTIE FURIRTG T A5G S e, A %A I 1) Log
Position, FTLLEAREETE A L5 Slave MR, FE4F mysqldump FEFFHIIT A& F
AHEFNX A M T, LA mysaldump FEFHEIN T 4N NS HGETORS BI3RA 15k
B V. Log Position, IX/ NS EULEIUM & —master—data o AT INXNSEL
LI )5, mysqldump 37E dump SCAFH=4E—4% CHANGE MASTER TO 34, #v4rid
Sk T dump BFZUFTN R TELAE) Log Position {5/ WIF:

MR dump example G FHI group message #%:

sky@sky:"~$ mysqldump —master—data —usky —p example group message »
group_message. sql

Enter password:

WIEHIE grep Ay KA NEE:

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 K& #5 LB IRANMESLT T, B ELASARNG Ry, Wi,

RPN R Bk dump 2/ SCRFER S5 BRI iz, T AR 2 N i #eida vs
—single-transaction ZEIURLREEE (1) ZUPE R 5E FEVE o IR A SIS — NN IR IE
H52, WRIRATFE dump (P S LK%, nlRES =4 — MR FHS%, 1mH
SRR I [A]

¢ AR Slave T “ILGMN”

WRMAECEH Slave MIRATEEFEHE Replication MREiff) Master LRHTHR
TG, IBERATEAN SR E DI T o TATT LR N PEEHEILE Slave (A1
R 2 & WU A FE S EH P —5& ), [RIBHAT— FLUSH TABLES iy 4K kil i it
BRMZGIESE . X Z Slave LIS AT G NEET, FRAILEAT
DB copy T BIEGE SCHA H B SO — AN 2% 4y, RIRHE PTG Snapshot
CIn SRS ) R BEAT 545 o 248k, W RS2 FF Snapshot Zhfig, i 2 ICAKSKMRL Snapshot
KA, PUMIEFERTLUE Slave {55 1RSI K465, Wk % Slave (K454 4L/ .

HWIFIA Slave AKIRHUAMEENI T, AMUAAG BIEHE E &0y it 7 AR R g, &
T 759 Log Position, L8 /&Hr Slave 5N & A RS/EHS /T LAA IS 5, U FTEL
B Slave 5E T XANZMERIAE, BT LLER M Master HATEHIT .

BEARE P AR R I R 1L TR B IAT Slave MR MBI, XR
GERIEH RS MAR AN, BT LKA AT LI Z O “ A4 .

L JEBIbU

3. Slave k& &4 “Pemg”



FEE DA ORI E] TR RN A T X PR e b
PG RIS S R 2IFRATN Slave Bty MySQL Hio

EEXE_ERIDY RO RIS 2 AR AR, AE Slave Smf Pk B HADN. T
T B 0T DO o5 7 8 AR A28 — A ] PP 5 A -

& WELFERENE

H T IXA AR — S BRI EE Py, FA U 75 EH XA %
FTP st SCP ZRMM AL RAE] Slave P BN, MR Slave L
my. enf BCESCPFROBEE, K5 SCIHAABAER NIN H %, 7 S5 B0 BITAT I 20 A H 55T
KIA: RIGHRB) Slave i) MySQL, o I MK TR

& kSN Master #4T Snapshot 4331 &4E

Pl Master MET Snapshot FTf3 2404, Sibr LRIA A % MWK 7
VRIEAR—FE, ME—ZE R U TR B 1% Snapshot JBIEAR R K SCHE R SE mount
HEAHST, SRJGA BEREAT G Z20 S48 DURAE o 22 5 AR DB A R 52 42 PR 25 A 2
FEAR—B, AT RIA.

& K5 mysqldump 73 EH) A4

WIS mysqldump P i RE e Fr A B2 0y 8, FTHY 1P Fpas 03 42 B W 07 XA L
KIGZER o DA A T P A & S 00 TR0y, it mysqldump %% 7 S B 7 B
2800 8 T2 4R A o K mysqldump &8R0T 202l mysql 27 i ek i
1T AT SQL B,

{FH mysql %P uiifEFfE Slave Uik R 281, @R HIHEIL —master-data
P332/ CHANGE MASTER TO w44y, SR )G 7 & 0 SCAF i B i oy, PRl T IR .
R 1% 2 FFA A — N 5E 32K CHANGE MASTER TO fiv4, WHRAERLE SCAF (my. enf)
BN E MASTER HOST, MASTER USER, MASTER PASSWORD iX = /NZHIIN 5, 1%iE1) &
TCIEARUGE I o

Wi mysql 2w ek &40 7 Kk
sky@sky:~$ mysql —u sky —p —Dexample < group message. sql

XAEEI PR 2 8L mysqldump 207 S e B A2 A4 3 R VR 8080 e v
Ip

& WKEEIA Slave FifF RISy

WA Slave Frig Rl 8N LI EE — Mol 28 M mEthzZAZ . aik
S I R VB A S S TR B A e, I At AN A v & — R A4 U5 3K
WREEIT Snapshot I M4, WUANEE Mk 2T g e —3

4. BCEJFRZ) Slave
FESER T RITH = AP Z J5,  Replication PREEMFAE M I T 25 1 — P I%



T, Womidiid CHANGE MASTER TO #ir4KHElE SRETEE) Slave T .

CHANGE MASTER TO fir4 S ILFR W E 5 INE, 7lh:

MASTER _HOST: Master [JFAL% (53E IP Huhk);

MASTER USER: Slave 4% Master MM /44, Sbr Bt@ 2 aiprelat®) repl
MASTER PASSWORD: Slave #%E#: Master [ %574,

MASTER LOG FILE: JF4f & i1 H & A4 F5;

MASTER_LOG_POS: JFaf S Hiliy H & TR S, st e 2 B A dH & AR i Fe vh — 254
2 Log Positions

R —ANSEREN) CHANGE MASTER TO iy &7l
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;

PAT5E CHANGE MASTER TO x4 )5, #inl il an Fay4 i3 SLAVE T
root@localhost : mysql 08:33:49> START SLAVE;

U, B Replication RETHLIAHTEM 1o B IIACRT LA A CLBEATAH B ATk
SR, WERTE TR MySQL Replication f&#EIEREH S0 VR (2D 88, vl LA A P
MySQL #J5 F e

13.5 &

ESEFr N I 3 5% T, MySQL Replication S5 A 2 1P R ey LI Bt
FBL. A MySQL A3 i@ Replication ZhREdTH REEMPY M2 5, 18 ik fa) 5
IR AT (RO BE A FBE 26 1 B 2 B e i 7 RS TERE, &)k MySQL i
I o BRI REZ —, M2 K MySQL ]k +% MySQL F A BEEAEhZ —.
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TS SR, BATTHOLZVF SR AL BOR T BORMF RIXAS, A2 AL TP 2/ 2
ERBHEVI B
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A AEA B TR Z BRI Sharding. JLSEAEZFIRZ AEEH) Sharding & ZHHE
b0y, FMESHOE —FE . TR oRUl, Wl dR B MR € 5, R RN AR — A
B A s o AR 2B (LD B, BUE S #5006 e I ACR . 2
P D) 3 R o] AP iy R AT B AR T I, UM LB ¥4 Crash 25, AT BAKEE )
FHBIP AT, AT A -

HAuv) 7> (Sharding) ARFGIHUIZHENIAISERL, T LA A D) 0. — Mg #2110
AR (8 Schema) KU1 BIAF AR (END 2 F, XPUITLIRRZ  5dai)
. (G PIors SiAh—BINE R R B RO R, AR B R
FAH > 22 G 8dRE (BN LB, XA BRI (D Y173

e ELY) 7 I B R w2 BRIy 5, it the SE DG A, JEEIE A5 25 55 2 M) (R R £ A
WG, AHESWARN, SRR R GE. X RGEH, W LURA S SR AR
G5 LGP T (2 20 5 BUAS R A Bt e v o AR AS R AR BEA T 4R 70, X B T RE I D52 A
SN, AR BRIt 2 PR 5 i

IFO) T BT AL, AR BRI 2% 28, DY 2O RS R P AN R ER U
I BIAN R R B b T NIRE R, 7o MUUWAS Bt R I R ok v o N 2%, e
MR s o R I —LL,

IATHAS (s 528 R E AT In) B R K, 3 33 D) 704 FLBAE R
B LR AR ICIR AL VERE BRI I B AT A6 200K 3 LU0 0 A DI - A S SEEE
P1or, RIGFACEDI 7, A MR TR AL RE ) L

T RRATACE N 3 L K AR A U100 3K = R U 235 2 A S K U0 0 s e
(AL AT AN R 3BT o

14. 2 HIEREEYIH

WAVERE T, BEEHEE D) B T —MHER . BEErEEY) 7>, Warkl
RZATTN 7 o R Kl PEAR G SO AR 2 A KB RBR ) “Himdh” (R 4, Fdi]
e ELAPRFIR LS “Hm b PIJT, SRR B 2 & B e BN LIl XY T 208
AN EE CHRED FEEED5
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FEST A SN mEPERE S Search #AF, i85 N H RA el /E HR 2 22
SONMEAL R (D BE . T 2 AERI BRI AR SR, BLEHS T2 R R N A e 5T 471
55— N R GEEARIR T

MR, BATWEA Search BAFMIBOART THE AT REW LB iy, A7 BRI T AR I BAIFAS
FEARZ, P LMERE AATHIEA T, 08 B S T I oAl . AN, AR IATIEIR S8
M Search oA, (R LR E DI RER UL, wIRES OB IFBATEZIN
IAE 2%, AL AITT YR A LA T SRR A O S, AU TR, BB 5
AMEAE BRI —ITT A, A7 LR € ThRE R SEBL AT et 2 HLA A T

AT Search HAFARSEHL R AR R I ), BATHIZA W] LU F XK
KT«
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15.5 I HRAFITIHESRNAYNEEN SHEEE

VRO E s R P REE SR I, T REAR 22 A AR AR ol WUBE SR TT S
KB m S, JREGEJLARHT RS

W2 A AR AN B ()« AT RO TR SO “ B, BB =
JEIERERAT T B, IR NMER, AR “ a7 M PR, S
SR O AT TR, R RSN RNE AR TSR IR ER T B
28 RS e, MAVAAERDNEAT . 2R, TTREA AU “ A IFAT
VRS B PR R /U, BT #REAE T AR A AT S LA



Iy o nI XA AR AR L TR (9 R, 0 I EBOR S TR T AR SE I A X S
A BERAEF K A e SEATOL, eI “ p A OO FAT T B A AT BROE FATTA g
AR Ff 7 AL IR L2 D5 Y5

H A7 FBmAT B0 A0 XIFAT TR HESE 3 2O 2 L Google [ MapReduce F Yahoo [f]
Hadoop 3. HSIHE NUERAIUEN 1Z 2 Google ] MapReduce + GFS + BigTable DAK
Yahoo [¥] Hadoop + HDFS + HBase XM RAUMIAR . —FH AR H =M ATIA R D Rer 41
#1, MapReduce Y5 Hadoop [RIAfEHINTSS iR 56 I ThRE, GFS 15 HDFS #2&srAnX
ARG, R EEEAA R SRR B R, 55 BigTable &5 HBase IIJ[A] A AL BH &5 44 A0 4
P A s 2 R R e . — RBEHRIL R, e s — AN A AT T B BAE A &

HEAE

HLSX ) J T 5K LI Sk K 23 A1 N IFAT T AR HE B4 AR I SE B R A BT LA
R TE R o T8I 117 T 2 (R A 55 20 il G 5 5 VB o B (el B A2 0O AR5 i i~
55, RN RIRS: Z G E (BB 5 RORIEAT VRS, 15 T A — N5 s I 4 A XS
PERGERA A R B B &, 48R, AR THERE S TR S e, R
BigTable 5i# /& Hbase XFFMAEIATH L. —F A l— AN 5C BEMFEAR, AHEL M. 4%
AL E Hadoop AR HJEH Google HAIMI—Hi KT MapReduce [P 35U HE A AR
Pt R K . AAGE Google 71 Open BAETT [ Bl i) ok 1R 22 I i AN FR T8 S0 2, Xt
TIH A S EARIETTHE B AT A2 F b,

FLSER T XA TR R AT s SEHESL 2 A, 58 4 F LA TR B P Seii i) ¢ 35 i
YITEMA L, W Inforbright 5 MySQL SfESCHL BI fi#¥kJ7 %, Greenplum AR5
Sun A PostGresql JFURZELH FESLILE) Greenplum FR ST, 1 H AN 5 48 &6 2 MM
MapReduce it =L,

BARX IS RS H I FRAT AT S 730 A FREROI BRI e 1, (H2 P XS 137
SOTSESEAER DB s, BRI R D g AL T SQL RV e I I sqL
AR GBI M AR UG, TR AR AERII M, EADUX N RGIEAR EAAE

ATEIR, DR SEH i T -

2 L& B R W AR ARA P e, IX A RATHE R BRI T, KK LR XX
LU A UAUEOG IR, T LB A B T R T 2 B A A

15.6 &

B e SR AFAE RS A TR, SRR PR BB B R Al HAROE S — U
)42 I o B T 20, LS RRATTIA n] AR 22 FAR (R A A7 A B 5, 45 6 5 P ldl A7
g AT TR KA AR, KA, B AR a I EE O, XA R RS
MEs A B R G AR B BRI 3T, PEREA R BALiE .
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MySQL Cluster s&—MJET NDB Cluster #5156 M M XE W E RS ML
ICHA ST, 1 AT LA s 8dE, TUREIRSE S e, Ml Oracle Real Cluster
Application AK—FEMISE, MySQL Cluster #&&— Share Nothing HIZEHJ, #1 MySQL
Server Z[JFFANIEEATATELHE , v T4 LA v B ] 75 TR 58 HA e L2 L d KRR £
AR HAIEHUZ MySQL G B— AN 206 i, (HE D& A DVIEE R 1) 2 Ad
T o ATERATKMILXT MySQL Cluster (1) T ik T8 HLAE w97 B vt J7 TH L

16. 1 MySQL Cluster 4T48

fET A BE, MySQL Cluster SEFR b2 7E I L= AP A B A IS 0 T SEIR IR — 58 4 23 A 2X
BuE 724, H BT NDB Cluster (fij#K NDB) A7 5| K50, MySQL Cluster NN
VEAR RTINS T A AN AT DO S A TR A A7 25 12, P s AR 5 [ AR 22 2
HENAEP A BENS IEH 81T, (ER2 500 MySQL Cluster JRAS CL4n] UM BN ALK BT s & 5
TBAENAE T RITT, SRR A v DAAS A 2 A2 .

—MMySQL Cluster (PRI 22l LA =570 41 pk:

a) SQL 21 SQL 258 15 s U ARk SQL 5 ), th gk 2 A1 % UL 1) MySQL Server.

FEATTEI—NEAR A 2 BRI S, L s B, Query PLAGFImIR
Cache RIS, HAHAEZN TAEACL T NDB By fi LACHE T . i it, fE4irEm
MySQL Cluster MEGH SQL 9 5, AT LAREIA N A& AT EFL AT /74t 5 251 MySQL
554, DO EIAEfE 1 %44 Cluster AT NDB 45 fR4HAE. FrLL, SQL =4 MySQL
JR G52 1A 2058 1Y MySQL Server st A —@ KX, ZIEY8 M ndbeluster 44
EIAAT o FATAT LA INAE my. enf BCESCAEA, WnT LGl 8 ahar 24T k46 .

b) Storage JZM) NDB %u#15 &, Wik L) NDB Clusters

I NDB & — N WAE RSG5, AR 2o B ke AL B Al e a5 o AR2 0T
ff] NDB Cluster f#fitiy|# &0 ilidt TIX——mi, W LGEFR R & 43 N 2028 A7 ik A2 AU
g 518 dE . NDB 1 il B SR Z B A- i g, SKRORAFE Cluster %E#E. B4
Cluster 1 FfRAFSEHEEIE A fragment, Wikie N (B0E 0 523 EdE,
P R BCH AL E ), TR EERCE LS, MySQL Cluster fEAFAift)Z AN o IR i 1) 1)
. — Mk, NDB T A — N — M NDB Group, —“> NDB Group SEfr _bifie—41
A7 S8 AH [ () ) 2SR 1) NDB 15 s o

TFEE] T NDB &N O Hs 412, AT R AR R A AT A i H st vl e U DR A
AR, FEE R R H M SHCRERIN . B JS/E MySQL Cluster FRCE M (AEE
PR R B, MO config. ini) 1, AR EZENZSENY NoOfReplicas, XS4
808 T8 EER PO URAFE A R AU BI85 R D NVAZE R E R 2, 1
AT E R 2 T LA T o DR IE R R UG, PN E A TUAR I A5 [R] B B e PR M 0 2
N AR UM RN AE L0 22 1) 1%, ] DLk S 38 Kk B — 2D/ H B RRE M e
WEAR, AN R TR DRAT T TR B8 3 A — 380 Bl 30 52 B4t Bl H I BRI NDB A7
fifi 51 % 5B ARUE NoOfReplicas S0 B 1) ZERAAT HIAAAE T 10, W BIRHEATIOR, KRG



R A 250 R 25 2 Bk 4k 424 FH 22 42 110 NDB 15 55 20 BERI A H 41 s S 2005 DA
NoOfReplicas {5

c) PTTE LA L1 Manage 15 £ AL

EHEAT AT Cluster SEREP AN AU B AR, WIGAERMACE, H3hCH %
AT WA AT H A, DL SIS 1) A A TR A S YT 0 A RIS Cluster
B ST S RS R A5 R, I HBE % Cluster ZETEHR AT MUK B RIS BEN4E T
A R A e T R A T A Cluster FRBEAOMNCE, [RINHEAT T 4EREH &%
TSV IE TAE, Bt LM 2R S Sl a s

RHEME MySQL Cluster HIZEAZEMIE (HE MySQL 7 SCRFM) -
Clients / APIs

Cusom HDEB
mFeq-L MySOL PHFP IConnector] IConnector MET] Clients Management
chien L

C AP : i L (NDEAPD ent
ndb_mgm

E

SQL Nodes
mysgld

Data Nodes

NDB
Management

Server
ndb_mgmd

THL I P R FRAT T T AT T BB T AR MySQL Cluster FREESANTT fULLRE P i B H 2
AR AR

H1F MySQL Cluster HETAYMEERIIFARAZ, SCHBEEK MySQL B = 2%, Pt
DAAF R 1 S AT A MySQL Cluster MBEIFERRA-4i4.

16. 2 MySQL Cluster IfiEIEIE

&4 MySQL Cluster B 46T 24 /b ANME PN (BN SEHLE BRI RE, — 4> SQL 79 s 3
PRSI MySQL server ZHREFI P ndb 5 fi FEHLZEI NDB Cluster HIDRE. )5 HI 41
SRR SQL 1 mi kRt MRS, BARE R W R

1. ffffAER

a) MySQL 15 51 1 192. 168. 0. 1



b) MySQL 5 55 2 192.168.0.2

¢) ndb TV 1 192.168.0. 3
d) ndb FiH 2 192.168.0. 4
e) EHEAY A 192.168.0.5

2 WAL
T A L5 AN R L ER SR ORISR A3, SRS A My SQL B 7 AU Y,
IR0 R BIPT & SQL 5 RIS &5 NDB 5 55 b, DA I 1T AR 225 Bk R 46 1
TR FREE 0S (RedHat Linux) IR (JE4Z0) -
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) 2 MySQL 9 i
5 MySQL 19 i LI S22 50 HF cluster B MySQL Server, W] LU H 4 R4
fidh ez et m] DLIE £ MySQL By 5 42 B (1) w4 (1) tar A8l rpm 223ty T el PR g 4T
VER, Sbr boganl DU MySQL B U7 SR Bt 2l U gm 1 ) —HE tar 41, JUZFRBE D
AWTME, G IERESENT:
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@mysqll>make

root@mysqll>make install

R LB B R T SCAE ete/my. enf, T REMIRERSS, FFBAIRAUHEE T
ndbeluster B MR LA RO PAIE I, JLALFT MBS EARE R T 25N
PEAICE D L W


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 okig € 7, irbh
BCEARIX AL, J7 {0 LA S 8N 1) IR A H

[MySQLd]

socket = /usr/local/mysql/sock/mysql. sock

ndbcluster

[MySQL cluster]
ndb—connectstring = 192.168.0.5

Ak 258 B THI ) My SQL 22250 i«
root@mysqll>cd /usr/local/mysql

root@mysql1>bin/mysql install db —user=mysql ——

socket=/usr/local/mysql/sock/mysql. sock
Installing MySQL system tables..
OK
Filling help tables...
OK

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


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. mysqgl. com

Support MySQL by buying support/licenses at http://shop.mysql. com

root@mysqgll>chown —R root

root@mysqll>chgrp —R mysql

root@mysqll>chown —R mysql. mysql /usr/local/mysql/etc

root@mysqll>chown —R mysql. mysql /usr/local/mysql/sock

root@mysqll>chown -R mysql. mysql /usr/local/mysql/log

root@mysqll>:/usr/local/mysql# 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 b5 22:16 sock

root@mysqll>:/usr/local/mysql#

b) %%% ndb ¥ 4

A BT B A5 A (R — 55, EIAE NDB A5 AR R SQL A R ek
AN NDB Cluster £74i% 51 %) MySQL Server. T2 40T A1 Lifi ¥ SQL 3 s 4 —#,
JT AT HUAS T R4

TN, AR T ORIERERS SE R MySQL Cluster IXANFAEE, JWI7E NDB 15 £l
54 n] DAY 22 %% NDB A7 5% (mysql ndb storage engine) BIRJ. 222 NDB £7fifi 5 | B 4t
BH D RA RIS K AT e, At MySQL AB B 5 $2 AL [1 rpm (ke de, %%
B FEARH T, AHAR ) rom B 2R e AT X )

c) EEENT A
R RTINS fr B EE ndb_mgm Al ndb_mgmd PIANFE ST
RIAT, SXPIAN B AT R P ) LAAE BT MySQL 15 2 i MySQL 226 H &P i bin H s R k3 .
FXAFLEIT copy BV HT S LIAEMALE (HATHE, R—RaSIE
/usr/local/mysql/bin N , FF7E path K H P @D FRILZE soft 1ink £EFIX
PR BT, AT LT

PAEEIJE MySQL Cluster MEEIE M e id B, B EXIFARIGEIE, FERKM
LR RERRENS —DIUR, MR WCRAE S T A ER AT HA, MySQL B 07 T h d gt 1
AR RN 2 e R i T o


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. EANE

16 A s B A e R e JE A MySQL Cluster MEIBCE TE T 4
AT FE LAt — SR AL R AN PEAL IR E 753K, MySQL Cluster FJEATL B & LA AT LT o 3X
LTI S AN 58 B 7 P DU B O C RN I TC &0 B & S T ) MySQL Cluster
BB R .

XFF MySQL 5 N ndb 5 i fE R 22 b C e T, A E A
[MySQL_cluster]Z 4 ] ndb—connectstring SRl ] 5¢ i L AR K HL & -

BB AU C B IO A N, RO A AR Cluster PREE A — N5 R0
AAG B o BUE A FFATEE— AR [ e A B AR, #RH - BT, HFREAER)
IR BB SO T AEFRAT A S T L E A B AR R /var/1ib/MySQL-
cluster/config. ini, W& F:

[root@mysqlMgm ~J# cat /var/lib/mysql-cluster/config. ini

[NDBD DEFAULT]

NoOfReplicas=2

DataMemory=64M

IndexMemory=16M

[TCP DEFAULT]
portnumber=2202

HAE B A1

[NDB_MGMD]

id=1

hostname=192. 168. 0. 5
datadir=/var/lib/mysql-cluster

#55—> ndbd T s

[NDBD]

id=2
hostname=192. 168. 0. 3
datadir=/data/mysqldata

#55 —/ ndbd Y A

[NDBD]

id=3

hostname=192. 168. 0. 4
datadir=/drbddata/mysqldata

# SQL node options:
[MySQLD]

id=4
hostname=192. 168. 0. 1



[MySQLD]

id=h
hostname=10. 0. 65. 203
[root@mysqlMgm ~1#

1) SQL T rifBCHE -

MySQL 4 5 A fic & R 38 i) MySQL Server HIBC & X 5] T2 R FH3AE my. enf SCfh
B [mysql_cluster IXAMECELEINZL, Jf%/DF5 2 ndb—connectstring=192. 168. 0.5,
L HE BRI 25 ip Ml R hostname. 4N, WA HEAEAE )T ) MySQLd AN
F3h45E ndbcluster 244, W [mysqld] ZEGEIA P3G N ndbeluster WS4 B TIXM
Tz Ah, LA B 250 nT LAOrT LS BRIAE

2) NDB A7fif 15 r L & -
NDB A7 15 rii (RO B SR 5 1) T AU RS [mysql_cluster] H ) ndb-
connectstring = 192.168.0.5 &4, HALFTA AT AAFEE T .

4y FAEEIL

76 MySQL Cluster MAEEHEEE TG » B 21 8 SR FT 8 L RS AT — S8 5L AR 1) )y
R H I, DA IS IR 215 C 4 ] DUE H 4R 55

1) B 5ER ndb 51825 DA IR TAF

T A P AR R SE 10— SQL s, MRS AR IEAY ddl, dml £ 1F,
AR5 PRI R P iz b Cluster BB 53 A SQL 15 s 56 i AF 1 B £ 2 A5 A LAt 1 S5 [7]
FERTIL T o FIHENNR create table J5 4 A — 480 K7~ 61«

FE R4 LT

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)

SRJGAETT /L5 BTl
mysql>use test;
mysql>select * from tl;

1 row in set (0.00 sec)

AP, AR A4 LTHETR AN REGE, ST A5 LT, UiH ndb 51 TAEIER
Mo LA S 2R AL, RS AT BL B AT

WTERAEDAR A A FE PSS f 2 B IA—SBOR G, 4 v LA € 1/, Cluster
PRSI E A S, AR B S F TR “ndb mgm —e SHOW” #y A A E & 17 EURAS & 75 IE



W, A OSSR R L. PR A AN IR S my. enf BUESCHE, RECA
Be &4 T LL ndbeluster 7705 8) MySQLd, 21547 IEFAAC & [mysql clusterIXMZHAL )
BAEAN ndb-connectstring 2. RER A FY A B config SXfF, HHESAIE
BFTC B 5 T AT 1 AU, JC AN IE R 1 SQL 9 s L B

2) TN TC AR P AR B i ) R

a. 4L NDB 5 s Crash

BT 2540 Crash, PrRAFAT T A1 0 2 1R kill 45 ndb ZERE, SRJ5 40 il
A SQL 9 LU0 t1 %, EFS G LLEE VIR, Hdl2h .

FETT T 4 1T

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 b
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)

G IR S T
mysql> select * from tl;

1 row in set (0.00 sec)

ATLLER], AL 1 PR DOEH VT ), Bt B £, HABR AT LLIE % 6
N, MIBEESE. 770, 64—/ NDB 4 15 Crash 2 J5, EAMySQL Cluster FREIJ34RT] LUIE



WSS . 28R, WALH S NDB 15 sl Crash 2 )5, MySQL Cluster PREEmh Gk IE i F2 it
Hed5 1, KREWATLL BTt — 1.

b 48 SQL {5 £ Crash

[FIAE AT NDB 49 50 Crash —#f, kill f5—4> SQL 75 CLEHIY 58 4) 9 mysqld
HERE, SR JE I IS A5 AT 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)

ATPAER], M55 4 Crash ZJ5, 985 UMRAEMIRILIE R RS . 2R, Wiide
N EREE b, N R T8 4 /0 S R 24— AN SQL 5 5 H R ) RO IS 8 14T V)48 310300 R )
TES Y SQL Y AR 1) o

o BT AN L

— BB UL, Y AR R A S I, S AR T R, AR DR A SR
AT HATFEF (ndb_mgmd F ndb_mgm) {7J8{E 2 S HLAS FIRIRIAT, Frbh—fek A T 2K
2 R N

16. 3 MySQL Cluster BCEIFHANE (config. ini)

{E MySQL Cluster FAEE ML E SO config. ini BLH, &2 SEAWA (LL )
FRVAF Y P B T A, 25 R ) C L TS = 2 PR S 2 A, 50 202 (R T 15 A R 1
P B I 41, 7¢[NDB MGM DEFAULT]. [NDBD DEFAULT]HI[MySQLD DEFAULT]IX =/NPic & 40 HL 1
i HAF—NECE Ik 10 3 375 W& AR g — AN 1 RO P05 A 25 1 T T 4
[NDB_MGM]. [NDBD]F1[MySQLD], HiJ-1X — 2P B4 e & i B — N1 i A (AN I



T DA — ARG E A AT RE S I Z IR CRE— N R0 o NIRRT AU AP e & 1k
P

1. BT pAH G

TEFEAS MySQL Cluster BAEEHR, 7 HT SO OC A BC ok [NDBD_MGM DEFAULT]F1
[NDB_MGMDJAH I Py £ :

1) [NDB MGMD DEFAULT] &/ B s (1)t FH T 2 1o -

PortNumber: P& & ¥ SRS FE (ndb mgmd) WiWr%E ) i (ndb mgm) 3%
PSRRI IEFE 4, WSO ErT DA 4R 2, BRIASR 2 1186 i [, — Bk iiiX — AT
B, AR TAER— & VL EIE ) 2N E B S, 8 T N R
LR BN ANR] P W i 1

LogDestination: WO & #ET 5 LI cluster H A 75,

a) AL A : LogDestination=FILE: filename=my-
cluster. log, maxsize=500000, maxfiles=4;

b) ] DU bR R T ED oK 4 LogDestination=CONSOLE;

c) BA[LLiE N syslog HIMA: LogDestination=SYSLOG:facility=syslog;

d) Ha2 M7
LogDestination=CONSOLE;SYSLOG:facility=syslog;FILE:filename=/var/log/cluster-
log

Datadir: ¥ & H 745 B 5SAE O H AL & . Wi process X R (. pid), cluster
log XA (34 LogDestination 45 FILE AbHR 77 s AEAEE)

ArbitrationRank: Pt 15 sl 7E AR BERE LGS A LAy B M Il 70, 1, 2
—ME AT B

a) 0 ARRATNT R g W AT S, A5k

b) 1 AT BB, “— DI hPckks”

c) 2MEAN RS HYSE, (MR 1K, 20 &

ArbitrationRank ZECAAE BT A, MySQL Y ditb . i H—Bokid, irf
(P BT o — MRS VA% B B R L, T SQL 19 A B 2.

2) [NDB_MGMDJ & RN AT sl — 4L, Frific &~ CRmr S aEw s
7£ [NDB_MGMD] Z#¢41H) -

Id: 5 pide e —AME—1 ID 45, ZORAEEEA Cluster FREEME—;

Hostname: PFC'E %17 AU IP Hikbalas 2014, WAE EHLA, WX EVLA D200
LERC & SCEEFTE R f /ete/hosts SCHEHAEAE, T HARE I TP 2 HEmIK .

_[27HI [NDB_MGMD DEFAULT] HLTHIfF) BT 45 2 50000, 4R v DL & AE T TH ) [NDB_MGMD] Z$§
21 HLTH, {H 4L Td A1 Hostname P5ANZHU fE B 78 [NDB_MGMD ] HL 1, 1M /N fit ¢ ' 7 [NDB_MGMD
DEFAULT] HLIET, R4 IX NS B S AN S 3R ANAH [R5

2. NDB 7 s AH e HC B
NDB 15 pSRI S BT i, BEA AN A A R (5 S 21 [NDBD DEFAULT], A%
AN AR B INDBD I B 20 (s2fr b SQL 5 St 2 it .



1) [NDBD DEFAULT] i e B 3 «

NoOfReplicas: & At Cluster P45 AH IR I 73 4, A8 — SR UL 25—
HAEAFI NoOfReplicas iy WIARAEREWILR, MARDWEN 2 (RGOS EL
HBCE R 2 3% 7O, SR HAEWE N 4. 715, NoOfReplicas fHAF A/, SEbr EAR 2 node
group K/PMEE o NoOfReplicas ZEEA RGENE, Prlabiiie, 1 H R ELE
[NDBD DEFAULT]H, DA Ay 5 ff 46 244 Cluster R —AN node group 145 1) NDBD 1
AT EE—FE o 73 4h NoOfReplicas IR H XTHEAS Cluster R4 NDB 5 st B it A BRI
[k NDB 5 15 M B 4 NoOfReplicas * 2 * node group num;

DataDir: FREAMA) pid LM, trace IO, HESCHF UL HAE 745170
BAT, LRGECAMNE, P R ;

DataMemory: i€ [ T A7 A A T BER 51 N A BRI R/ o XA K/NBR T T REAR
JEIEE B R BRA ndb £746 5 13675 a8 T A A7 B50dla 2 5 13, 7 22K A7 i 2cdls CEoddkal)
# Load BINAET . XNSHOFARL —ETEBE R, (HZBNMEARE /N 8o , Hite
ULARAT BRI, K e AR /AN s . SERCE T 20T BRAL, 1 512M, 26 %5, 5y
4, DataMemory HLHIME 23478 UNDO AHIRIME B, FTEL, 55 R/MMIgiss IF e 1
DataMemory Hf# H &, FEBUSEAEH /NG5

IndexMemory: W& H TAEMZRG| (CEE# IR NAFBK/N. Fl DataMemory
AL, IXANSHUE RN R 25 BRI s BEAF U BE 10 N, TR RS RN b
B KK A, S80% E W00 DataMemory —FEFFEE AT . IndexMemory BRIN K /NN
18M;

SEBr b, /N NDB 5 AT REAE U B L 4 52 1) DataMemory Fl1 IndexMemory >
SRBEE LR, WEATA—ANE B RGBS OR S, #CVE AR N Ae Ak 1 B . R4k 4t
TENEE R HREE “table is full” &

FileSystemPath: 5% redo Hik, undo Hi, i UL L meta Hdm 25 A7
P, BRINLE N DataDir (I¥E, 3 HAE ndbd WAL %, Z809T 5 58 1 SO Sl Ji
{PEAE . TR — A B, ndbd HEFESTE T8 FISCARJE R g —AN -3y
ndb id fs, XHM id K500 IDAE, W5 el id 4 3 WISCH4F 0 ndb 3 fs. 44,
EANSHAAS—E AE15 ¥ & AE (NDBD DEFAULT]Z #5021 BRI A 15 A i i a0 —FE AN 2
BOXFERE ) , 6 0] LLk & E INDBD] S 4041 N g — N1 A s & 11 %) FileSystemPath
{H;

BackupDataDir: W E &1 H X412, BRAA FileSystemPath/BACKUP.,

BR RIS Bt AR H B, 3200 5 AT S 55 O A — 28347 BRI
KIS HBE

MaxNoOfConcurrentTransactions: W& £E— A>T m DI ERKIATEHSEH, BR
NH 4096, —MetE DL FORUE L T, XNSEEE LI &, Frel—mas
JE V% 7 INDBD DEFAULT]Z:%k4H N i ;



MaxNoOfConcurrentOperations: ¥ & [FlHfAERLHE 8T (EEBiE) MdREE .
—FRER U T AR A T A AN SRR ] B ) P AT f e B (BBt e ) 19 8 e S 3, B LA NDB
WL BRIt FESERERAT WIS NDB Y, A S AE S AL A N R (A )
100000 43k, AAMSENZP K E A 100000 / 4 = 25000, FbHh, X HCEE
HAE R AR Bl 8, e fe e B A e Sk . A BIME—R 5 I,
MR 2R 5 | 2 AL AT LT, A U, A AR — A ME— R G R i pE AR
Wrh sk, M B RN A&EEES. i R R80e e A8 Eid s, st
ME—ZR T R A R —4dsk, whas AU P ARl g O — R 5 [ I AN d s 2

SRR, PRI, ARG R R LIS, X AR AR,
A C 5%« MaxNoOfConcurrentOperations ZEHIERINE K 32768, 4IRAVHIE R SE
AT, R NI SEAE %, sk “Out of operation records in
transaction coordinator” IXFEHIES RIS

MaxNoOfLocalOperations: IS EUERIA & MaxNoOfConcurrentOperations * 1.1
RN, R, BT T DL P I P I 1 10% 1 E il s B . (H2—ck
Ui, MySQL Z U B b S A AN BT H BN, IF B eSS 0s B 1S SRR — 2,

LU =ANBHCEEGRAE NS5 AT 4% query IR I I 24768 (8iE
££) BYIEOL R PAE R0, P A7 {5 S AE S 5545 (commit BU# rollback) [N
TR TR 5

MaxNoOfConcurrentIndexOperations: XANS#F1 MaxNoOfConcurrentOperations
SRR, AN A6 & Index () record 1 Che FLBRIAME N 8192, M1 &
GRUMHCL LY T, RAEFHSIFRIEF TR RIRGE LA A TFE XA S W E .
AR, WS HOHOR,  RGUEAT IR A TV FE I A AR 2 UK

MaxNoOfFiredTriggers: filikME—2 5| (hash index) #AEMI I KRR, XA
BRSO R R T | EAE A HAL AR ER RS . RAEBIMEN 4000, —MERGK U
BT . R, R RS R FSSARE &, S KRR WERERIEE 2, AR 0T
PREENS A RE T

TransactionBufferMemory: X4~ buffer {H{5#% & F 2 245 € H T IREF R 9| #4E M
R FEERERAEAER AT LB R 5] key {HH column ISP E . XS4
P — RO B AR D 2L, A SRR R TR EL X 87 buf fer AR /N, HIRERIA
fHHGE I, (HE T — N A 28 T s

FHENHBNI S ARG P table scanB{# range scan [F]INEff
FHE) 2 buffer [IFIDCHE, B IIAE 2 T LLEETS 2 A7 SR B 2 a8 I PERE K

MaxNoOfConcurrentScans: iIX NS4 F B HI7E Cluster 155 & ) table scan
Fl range scan [ REE I ECRIEE N SEFEME. —BERUE, A scan # & 1H
TIAT IR T A ) partition KR5ENT, ) partition AR TE X partition



FTAER T S BT — scan record. FTPL, EXANSEAES K/PNZE “scan record”
BH * W H. SEEAKNA 256, HKHAERE N 500;

MaxNoOfLocalScans: FH_FJH XA SHAA N, AN BB 12 R AT BT
Jf% table scan Fl range scan F0& . WHRAE RS A KR FF & H—BEES AL FHIFRAT 10
i, FEFEESHRE. BRIk MaxNoOfConcurrentScans * node 1 H ;

BatchSizePerLocalScan: 1%Z T 115H.AE Localscan (FER) W FEH A RC
B SORY U ERIA K 64

LongMessageBuffer: X/ NS40e XN BAL I E R buffer K/, 17X B FH
S I R S AR I8 LR R S R AN E BRI . XA S AR D TR R,
BLIAK/N A IMB K7D

TIN5 log HRMSERCE U, 45 log level. IXHH log level H
ZFr, N0 215, W23t 16 Fr. WRBE N 0, WRRAIWFAFAT log. WHIERBEE N
i level, Wit 15, WIRRIA HME Aol br ok id sk log. T XM IARE
BLSERR LR AR B BT S cluster log ", LA, —Mkit, BR TABIEMER log
PR TEEBE N 1 246, HAPTAR log level #UHTEWE N 0 ST LA T .

NoOfFragmentLogFiles: iXANZH(5Lfr Al Oracle ) redo log [ group — £/ .
HSZHE ndb (1) redo log group % H , iX¥% redo log HI T4/ ndb 5B B AT 75 B4R
EEAE I F N, PANE TN checkpoint {5 B &5, BRIMEN 8;

MaxNoOfSavedMessages: IXMNSHE T o LMEBI N trace XM (£ & crash
FIRHEZSED BN, SO BRI S ECRIAME N 25.

LogLevelStartup: € Ji 3l ndb T st I w5 ZAc sk IAE S CARF 20 prid
SRR B PEAREREA —HE) » BRINGOI N 1

LogLevelShutdown: B&5E J<H] ndb 7 s B ic 3¢ H GG S RZm], BRIk 0;

LogLevelStatistic: XANSEEH N TGt HER, B imsis, A
o, buffer RN, FEEESSHIEE. BIAHELNA 0;

LogLevelCheckpoint: checkpoint H&idxZ 0 (1445 local Fl global ) , Bk
AA 0;

LogLevelNodeRestart: ndb 7 & 8 FE H &L, BRI 0;

LoglevelConnection: #5717 1 Z [RIEFANSCH EH il &M, BN 0;

LogLevelError: 7E3A Cluster AR ELE 55 B H & D %900, B 0;



LogLevel Info: il {51 H & IE &0, ERIAN 0.

XHLEEA LA RIRAE N Tog LRI 7 22T 21 Buf fer MRS HL, XL SO
TYEREAA — M. 9%, QIR AU TR BN s, WA K,

UndoIndexBuffer: undo index buffer %L H T-17fif T8 hash RIIAEAL T 2 5
FEA I undo 15 EIIZEITIX o BRIME R 2M K/, e/ il BLBEEA IM, 61K 22 008 H ki,
2M I BRIMEE W10 . 28R, 7S AR A B S B, Y ORI S BUE R PR R IL 2
H—EHIH . RS ERNDN, S 677 451%: Index UNDO buffers overloaded;

UndoDataBuffer: F1undo index buffer 2!, undo data buffer TZE LR
AR AR IR IS BT RS 1) undo {5 B 2R X . BRIAK/IN A 16M,  He/bEEE N M. 2HiX A2
BB/, RSB 4% Data UNDO buffers overloaded, £5i%5 & 891,

RedoBuffer: Redo buffer &/ redo log {5 B HIZZ M, BRINK /DA 8M, /D b 1M,
R buffer A/, 23R 1221 #i%: REDO log buffers overloaded.

UEAk, NDB Y piIA AT — L2 metadata LK W IBEEHRIANSCII 2L, (B KE > 250
FEA EANT LT, P LU AGIE — 20 8 A 2R A M7 B VEAN 1, 7T AR MySQL
FOTIMRS T T A B PR A4

3+ SQL 7 UAH G HL B i B
1) FIHARTT f—Hf, Se2H—28iE T A 19 s 1) [MySQLD DEFAULT] 2%
ArbitrationRank: XANMSHAENHEHYT LMSENFECEN AL T, HEwE
FT PN CEEEAE AN S AR FEAT DR A I ok B S i e e e ) 19 — Bk
JAA 1 SQL 45 s B E N 25

ArbitrationDelay: BRINA 0, HEH ETHOECE L AT 24 delay ZA, AN
o BN B .

BatchByteSize: fEMARITARIEH R 51U HFTIREIHE, &K fatch FIEHE &,
BRI 32KB;

BatchSize: Z¥{il BatchByteSize Z#, R AT BatchSize fr % E 25— fetch
H record Hiim, MAEDFLEE, BRIAN 64, HKHN 992 CFF I IEANEIE X ME A& A1
BRI B SE 1Y) o £F SEBRIZ AT query H i FE P, fetceh & 52 31 BatchByteSize Fll BatchSize
PSS SRR HIZT, B/ ME

MaxScanBatchSize: 7E Cluster M¥5i, SHATIATAAEERIEN T, @ 15 K
BatchSize SRR RME. BRINE N 256KB, & AfH N 16MB.

2) BT AT MySQLDI Z AL, AUAT id A hostname ZH BIHLE, fEZ T
FRWABANH T, KHRAHRE,



16. 4 MySQL Cluster EAEE 54Eip

MySQL Cluster M) FRAINEIE ) MySQL Server & BEX B, FEA LR B HE TA4E
HORAE B HNT i b SE R, AN A /DB N A R A LAY SO
1. &R 85 06
B Cluster AEEREMS IEH TAE, HUF2ZE3)—> NDB 9 sl SQL 15 14, 53500 T
SERVE R, WARDER)—NME R . SRR S AT R, TS R A
SRJE A= NDB 19 i, d e A At SQL 19 £
1) N 8 305759 st
av A BVE R
[root@localhost MySQL-cluster]# ndb mgmd —f /var/lib/MySQL-
cluster/config. ini
X HPATH ndb_mgmd A4 SEFR e MySQL Cluster B FRSS4y, wI LA £
config file nameB{#-—config=config filename}J5EMySQL Cluster ZEMEMI S
WA THF B2 6T ndb_mgmd [(WZHUE E, w LU 1247 ndb_mgmd —help SKERIE T4
(OF PSS

by A TAEHEHE A ndb 5

LRABAEET R W AERE 6 ndb 5 RN EIEHHAT ndbd B, WS
PR, WIFEARIN-—1initial 24, LDMEREAT ndb 5 (IR T B, fELUS R
AR, RARRINZZSE), 50 ndbd F5F 25 BRAE AT S P A TR i) s
SCHERH G JABhar R

root@ndbl : /root>ndbd ——initial

e JAsh SQL 1 A

SQL 15 ji 15 A1 MySQL Server WA sh%AH KZWRH 2R, Ak
PEIUAE T 2245 MySQL Server MIRBCE SCAF my. enf ¥ ELF IMySQL_cluster ] & 411 ) ndb—
connectstring ZHUM (MySQLA] Bt B 4 1Y) ndbcluster 2%,

root@mysqgll:/root>MySQLd safe —user=MySQL &

2) WRURSR A

& AR B e G, PIEIE R A, LU ndb mgm SR A F &1 AUIRES:
[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)


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=b @10. 0. 65.203 (Version: 5.0.51)

KB R AR 5 ANJLAL Hrp g AE B R

a) 2> NDBD Y 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) AN SQL 15

[MySQLd (API)] 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 /MY A
[ndb mgmd (MGM)] 1 node (s)
id=1 @192.168.0.5 (Version: 5.0.51)

3) RS AR

75 MySQL Cluster FR3EH, NDB 1 fURVE BT fUIK DG PAHR AT AR BEYY 5 (08 B e oh
FERG AHIE SQL 9 A INE . FTEL, AESRHIHEAS MySQL Cluster MM ¢ AIFEA SQL
RIS, E SR E) SQL Y RN FORIKH SQL Y R RPITTVEM MySQL Server
AR —FE, SN ZIR . T NDB 5 UMV B o DU Pl DU BT B o A PR ok 56 e

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. A I YEY

WIS AT I 4 ndb_mgm WEARATARAT S, S2Pr FJEdE A MySQL Cluster M 24T
PP o A AT BRI i o] MBSO S 4Ed T, Wp:

[root@localhost MySQL-cluster]# ndb mgm

— NDB Cluster —— Management Client ——

s

ndb mgm>

SRG RRERAT show fir 2

ndb_mgm>show

Connected to Management Server at: localhost:1186

Cluster Configuration

[ndbd (NDB) ] 2 node (s)



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 R _ B e 4K

W UEGIR 2 FA WYy P A 2

ndb mgm> help

connect from 192.168. 0. 3)
5.0.51, Nodegroup: 0, Master)

AT LUEEE ndb EEIR I T help fr4 A7

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>=<leveld>}+
PURGE STALE SESSIONS

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



{severity> = ALERT | CRITICAL | ERROR | WARNING | INFO | DEBUG

{category> = STARTUP | SHUTDOWN | STATISTICS | CHECKPOINT | NODERESTART |
CONNECTION | INFO | ERROR | CONGESTION | DEBUG | BACKUP

{level> =0-15

dd> = ALL | Any database node id

For detailed help on COMMAND, use HELP COMMAND.
] DL AT help Jo IR i 4 44 BRI SR B i 2 (1) 3R Ul B 5 B 45 5
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.



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.

T3 F e JUAN 35 Bl 2 B3R B4 BEAS 2, FRAT T ] DL ek 7658 #1450 i e i AT
restart, stop, shutdown S53EA Ky 2K H o HAN T AT, IR &, e n] BRI K
PER PTG 1 i,

BEAh, 3T LU I P T 2 03 AR G [ iy A B OGBS Cluster IAEREAT A 43, LLK
M I H A Ay 2 S H AR KA DGR 2L

16.5 EAMKL B

MySQL Cluster HELARE AN AN NAHE I AR L, (HRAE K ES 7 HUs (AL S8 e A
TR EREIE N MySQL Server — o A M MySQL Server fEALALT I D 53 = 2 B
FEAY L 18] R MR I 8 DA P 28 A SEEAT SR AL o

H1 MySQL Cluster & ArATsCHIRAEL, i BT U5 ) #E f S 2 i fd 1y o
(B SQL A5 AN—AS NDB 9 5D A RETEMK, PTEARSAN i Z [ PR C 15 mt 2 7
JE

B, WA S AR B m N, Jr DAY s [ (4 P 3 LB R 28 77 5 —
BRUE AT o 4 7@ N AR I 28 R BRI BB 75 =K, MySQL Cluster SCHFT 25 S M
28 BRI PR SCRT7 3Xe deA i R B AR &l IS TCP/TP SRiAT B, BtAMERT LI SCI
Socket R EHATHEE, HZHF Myrinet, Infiniband, VIA BEIIZ54E,

Hok, SQL 1 M1 NDB 15 i () BN BERC UV AZ 5l AN 2 IR — 2879 i
USRI A, 53 oh2RAT AR AL TARH S I APIRES o WARAE A TE R A5 HH X
FERONE L, B2 FRA T F B VAL I B A O EE T 3, A7 80T s R A %
AN Z A FIRTCIRES T .

Boa, Biag SQL 1AL AT NDB Y N AR AR B T LA T o R SQL Y AL E
FIREIE ) MySQL XA AR K B2 SH I S s ) AN MySQL FEAAH [ . NDB

Cluster £7fifi5 | BE M) 3= LT B 240 AT T A BC &/ 41 B EEASHIEA T T PEREARSC A, 31X
BHAFRIART

16.6 /NG

MySQL Cluster HJ#Z:UMET NDB Cluster {514, A AN 4T T /K47,



[ AEAR KRR S b v 1 Bl

R B IEAT TS AR . B T HE T ) R
AR MySQL Cluster (N HIEAMIIER MySQL Server WA iz, (HZEFK

JEREAATT L
REBE AR AN BT SR S, R S OB 2 IOAE ] IXHh Share Nothing ] Cluster
SRR AR AT BE 2 A AR IR S, Lk AT R A AR e A BRUE iR 2K MySQL Cluster

L

B 17 B mAa AR BB A TR

il

Hil

HAuIE RGN RGO, BRG] VRS BIORIE, Bl R g0
XA AR GORBE, Bl e R e Al HITEJC o) BE2E . Al 22 &
gt HA LA BUCTA IR S5, AT ARG Al RETCIREREE TAE, I ANMEER A h R > RGTH L
Wi )AL RN D RETCIR AR LIRSS o BITLL, A Ry R B e R o1 v vl TR

ANBE HHLATAT i) 7L
VT AT FE o R I . AN EE AU R TR S el IR MySQL Bodle A R STk

] ] fE R
ISP S UL ST R A s
17.1 # Replication FRZEI S A AHEEH

e B AN AZATE 48, AT ss (RS ), HEURH L, A AEEIR K%
crash Z J&, TERGEI RN ERIRMEA 25 H e & (Bl

55 KRIVE L IhfE. Pt AR 2 — SR (R iR 55 s BB T R 48, B AAE 2D — D& LAt

Py —Hix G ves (8
BEAR PRI TR RS AR5
TR R, AR ER AR WA s . e MySQL ok, TRABERZE

g

2fa,
X He

B H I I



B T SCILZINRERIPE S, RN IL Replication ZhAELESLRRI A H k) 2 (1 F Sk 9 3=
e HC B I RE

AL AR Pty MySQL 855 rh K2 Bl A7 /el Id MySQL Replication SRSZHLM
B (HEHELZE) MySQL Server Z[a] {4 E R HILIRENL . W] HEAT L2 N T I 9R R4y et
PiALVEREZOR SRS 70 B o JRECE R RN &N, PRIEX TR crash 25
AEARFEL (VIR T AT LIRS 2P D7) 460 21 % HL_E TR 2R 8s 1T

i3 MySQL Replication SRSZHLECHE 2 IR HISCbr EAEHTIISS 13 RN EH a4
MO VEAIA2H T, WA T ZH0 Replication YRR SEIl 3 J SEI Tk, 20T, F
FENY TEVETT IR A4 Replication. fEIXHL, Fofs 3 EA IS AR Ge ] F 5 T o]
AR Replication (K20 2R S LA wh vy mT Sk (1 10 AL

17.1.1 %3#X Master - Slave fif kA [ %4t

FEZ AT P RAR R, W) Master — Slave HUHAE H AR 2 R40 P f H sl i
JLIR P AT 3o AR B AR E LAl g (K R GE K FEPE Il L, H R P REFK)
Tt RN AERGT R Aty R A 7€ I PRI

FEFFIRI) A Master JFIEG—ANoFHZA Slave MM EH, HEAME -G
Slave HBL#BEAREREOLIRS )5, BATEA 26 MySAL s (Master) W] LA
M55, ANETPrA A AL S HARIZTT P&, Wk Slave ML &, BAHFE T
(f) Slave WASSRAEENS ANSZALATTPUAI IR SRR S

AR, XA AR B I IO T B RN, TR BATTIN MySQL Kodle RS i 4
(IR 55 e ) B2 /D B ORAIE LBl >— & MySQL Server ZJidREHE A RGN 3k, I
—UIEGE AR A, WARG AR, RGUEHEE T AT MR A RS AL
AR ZOR . FrUAIEHORYL, RGH RN A D5 MySQL Server NiZ 2 {/isARENs L 1E
LSS



BB, 4IRA1E Slave SR —6 Slave C HILMFE crash ZJ5, AR
G JE N Master 22 Slave C IR HITHW, 2% 4N H I Read W =RILAGEF
Yil) Slave Co W HABFTE R MySQL Server {EATT AT 5 (45 Il Nk it 1E % T AF .
B u K Read WK Slave A Fl Slave B KzKiH.

17.1.2 Master .55 ] {5 R iR o

T EER AT LIRS 5 (Ao Slave HILEBE GG, i AT EESHATAE T Bt g
AR S o (H )2, YIRAII Master HILMESWE? 4IRA11 Master IR 2 5T
HEF UG Write 1HREABTCIEAAIET o

KR BAT AT LA F AR T %, AN e Slave "R G UMK Master Xf
ANEEAERR 45, TR R LA BT A5 ) Slave #FLLIE L CHANGE MASTER iy 4 KoK i i 3 1)
Master BHATHEG. H— N EMEH 4 Master, /2 Dual Master I %.

HAVERERR FEITT5, K6 Slave UMK Master SKAFH S, WA



M Master HILMSE crash Z 5, R P ik Master [NTH Write i =RABSTCILFF
GEHAT TR T, PR Master 3| Slave [ AN 1o XM, FRATIESRE
& Slave WLV Vaster BEEF ML Slave A, WAL Slave B A Slave ©
#RiiE CHANGE MASTER TO #ir 4 Hi#ic il Master, M0 Master H3EJE Slave A FRU54%
et AT R TFIIRE Y L5 BT AT (R BT SR [/ BUBT) Master. X§F Read 3K, FRAITAT
PLERXTHT Master [ Read &k, n]LIgRLE{%EE,

BT SR A B U VIHOD R, SEBLLEE R 2% i HL, fE Master HiHL
HbE crash KPBMNZ], BATHIPTA Slave HIEHIBERIFA—E 5848, AR D
ZE 5. X, EREE—A Slave {EX Master g — A HBESLA M M. it LUXAN T
S ATENE AR IR v o

BATHREES M 5%, W&l Dual Master KfEM: Master Wi, A
TR, XA Master MK, WF:

R B )

SN,




TAEE W& MySQL Server # . Dual Master ¥, IERIHALT, H % IHK
Write iHK#EBELE Master A, SRJGiL Replication ¥4 Master A E#l%] Master Bo —
H Master A IR 5, FrAM Write iGEK#H M Master Bo M7EIEWTHM T, 4
Master B tHIRIR I, LB EANR IS B FEE 2 % P i IR 3K, AN 52 3 S8 Pk (1)

I,

XH, TR A A SR, MIRAT) Master A HUER )RR i, Y anfeg 4508 B
SR R 2] Master B Wg? FLIARTE L, FRATIH FF LML AR M A 2F 52 4% a0 F5 8l
Cluster AL Heartbeat KW E — VIP, IEWHEULFiZ VIP #8[n Master A, T
—H Master A IR crash ZJ5, WHBVHIER ] Master B, i/ i) HI A
XA VIP ki) Master. 3XA%, REMFOL TN IP U4 @, IEORUE T AEAFART I 21 5
A WE—G Master, T 2 A5 AN HIEIE AL T RE.

BN T7 GBS U EE Master HYBLAN 2 5 (OAL TR ELBE 20, TTHEME LB i
WO R 4 MySQL R3S, 7ERA TR E K.

17.1.3 Dual Master 5S4 & ik vk 7 H s T KeT

T8 I H I 2R AT, FRATA SR T Slave MBI S RO %, AR T
Master [FJEE &S a8, IAEBRAI T Dual Master S5RERE LSS 484K, RE RN
PRI T %, il TR R G FEAR AT SEVE R In) @

XA T A RAEZ AT D L E A T, KR EAI L Z 04— Mk T
e AT AE P T 2% 8 S8 3 AN U 5

v

-
e

Slave A

Slave B

) 7=




n LR, EEHIE Slave MBLAHIIN L. EIXNGHH, Slave HPLRH S
AL P LUK Master — Slave ZUMIAYAEH 54—, DUNFTEAEN I V5T Slave
SRV R BB 45— Slave 7 RiRIATfE LR, ANy R B R, bt
REREPEfRP T S B HAT AR 5 (1 S

THEATHESR Y Master A HILHMFE crash Z MR %, W FKE:

Slave B

/
b e

Y Master A MRS crash 2 )G, Master A 5 Master B Z[aI[IE G W, g
) Master A [ Write 15 RABLZIE ] Master Bo XA [ AVEMSEIL, ] LLE T
A A Ty e rh T Ak VIP 5 . T 2 BI A 1 Slave EE
# M Master B RSZILE S, Ll Slave SEMFALZRUEMIMZM, &4l H Read
TSRS Z BRI, FEAN v LUSE 4 A 3hd AT, ATFEARM AT, At
XHA—ANREE Y Master A crash IBMEMH Master B /F4 Slave B 10 ZéFEdn
RICHA T GE Master A (1) @ H R R, whos HIUEHE 20 @, E58 2 ff XA~
) &, BT el 55 =77 patch (google JFA O KEE(R MySQL i) —#E|HEE] Master B
T, A RE e A S AN RAT AT

W2 Master B B crash 2 JE G0l 2 4~ B s
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7 1EL
| Nastorh
@ "-Ilr"

) ) T

MR I ER AL Master B 1M & Master A X 2EREWE? & 260 LA E 2 3RAN
HIFTE Write WESKREASZRIMEM 520, 1 HITHE R Read iKW IA 2 GEW8 1E 7 Vi Al .
HAETH Slave WIE AW, Slave M TF 6 H I G IS o IXHHEIRAT
S TE ) Slave HE4T CHANGE MASTER TO #:4E, M Master A HEATE .
th AT Slave HIEHIASA AT REME AT ) I EHEYE, Pl DURYE Slave LA Relay

Log I IS 85 Master A H RIS [RIEERAR S EA T FEOR SR SIHER 10 R 4R 1, A2
TSR AEAT (R K

17.1.4 Dual Master 5% BE 5|4 & Esk DDL A5 i)

MIRA ML Dual Master HNZEIESHIIALA ZERI PN, X1 MySQL [#— A Emr i th
S e DDL AR B R, WA LA 3 ok an s 3RATH 45K tab B4
B, mILLGEI AR AR Bk A ke S
1. 7& Slave FHHFhHlE— G- NHF LS LRSS, ARJERTHAHTAT, 585 PR
AR B IR S5

2. HEHE - BIERIETEITH Slave KA H

3. Hf¥ Master B [WE, [FIINICHIMHET session idsg —@EHIHEMDIRE, xFHEE
ATARE, SERE FHE B

4, it VIP §1¥e, BN HPTAE X Master A [iERDJ# % Master B;

5. KM Master A *47i session sk —@EHHIH & LhAE, RIGHATRE;

6. f)rfiBs VIP M Master B VJHeln] Master A, Zut, FrfiZ8 ¥ 58 M.

A RE AT L ity ZHE R -
1. B Slave SRR LRV AZ DG MySQL MM RATIR BENS SCHEBT A LS55
2. Slave FEMFPHIINEE Y6 MySQL [R5 o, W] £ 2k o 5N I e B R



S

3+ Dual Master Z[Wf¥] VIP PJ4efajeg, HUMB B, KOYIXA D)l FE 2 i
FERF BN N HEEVT R Master .

4, {EAZH Master B [UHI%, IR RIBEA Slave SEMFEGRMIERS, Brliunig
L5 B AR S N A K s, AL S BRI R IAT AR . WA 2L,
PR e R EAR T Master B Z R T Slave YJ# JLL Master B fE4

Master,

AR, BIAEREIHE, tHPAFAE Master A 5 Master B Z[Wf VIP D)k, HAIPR%
HHY IR IR [) BE A S IR T BN ERAE I 0L o BTRAUE, XAy S A RES £ — e RESE 1
I fif g MySQL #E£% DDL )l 1My HSSRAFECRAC . ify LRI A0 s 2 (1 i O
N BRI S AR B BARIE . X MySQL £EZk DDL (RIS, H At st
B MER SRR %, HAENITE MySQL AENSAE 5 SERRCA R PRAR PRI AN ) T

17.2 FIA MySQL Cluster SEEAXSATH

* L —EBRELTEg AN MySQL Cluster HIAHIRERME, DL 2l g 4id A e W
K, X, FEEAH-FNUMAH MySQL Cluster HHFIEEL mEIRATR G344 m] F 4.

H1 T MySQL Cluster ABp it 7e B A M I R 4, 1 HAZ RS 10 22 s
AT, B SE R AR . B BAAT DL R AR e Hoag 7SI my TS PR 46 AF T, 02
T REMGAESE PR H] TP A 2E5R, T B AE RS A B T N S BB E T .

BT MySQL Cluster [¥2244 2 AN 2 R ALERER AL, 6045 SQL 15 £ (mysqld)
FINDB 5 i CEHs 15250, I P2 IR AT ZERE NS ORAIE = il SEPE A RE R UESE AR I ] S
FHFRATINFTAN 5 H 5 5k A4H MySQL Cluster [P Al GEVE.

17.2.1 SQL % i iy o] SEPEARAE

MySQL Cluster ) SQL 5 fisbs Ee—/ N2 1 i mysgld MR%s, FEAESATA]
Bl o FrLh, SQL T s SRR 15 LA AT ArT S 0 1) S R 252 — A, AR ITEAR vy, LRk
T MySQL Cluster H) MySQL Server ¥gBin],

IZERBEP A SQL WAL crash 25, T HGE AN RS, PrEUfAsid
JEATAT AR 25 0 o Lt S i 140 I S s i T R P RS 5 L crash Z )R A 3)
Bz BN LR AT LA T o SR b, 3K O T TR 55 gk 2 A 2 Sy i
Jeie L B AT T Ll e A P o T o B 28l ) A7 B8 PR %, T AR 2 S i
Fo MR, ATEEASRUERI T SQL 1Y AUAENE AR AR A A AT



App Clients

sgl 2 sl 3 sql 4

WP, % SQL 1 crash ZJR, SBR AU I EUECRAIR S KRR KA
P, S VRIS RS AR AT LSRR A B . T FL, T SQL AT
PERRE, FTCLE B AR 0, BRSO A HL, T BLAER I Y S

17.2.2 NDB 5 /5 [ 75 o] S ARAE

MySQL Cluster MUHCHETLA A —MITHA PN, A SUE RAEAT L5 15, 9605
R DT 2 A A AL A0 A L MySQL Cluster 7EGRAETLABARIN
JE L B R ) 0 5O I TC AR AE R RO 5 2 b EARE TILARIORTH T MySaL
Cluster 4 2K EHRIT AKX .

BT A7 4/ NDB 428, HCRHA R 4 A partition 0K BORTUARTERE, FE0

BARLEAE 2 4y, WM& NDB BCE A1 NoOfReplicas ZHUKE N 2, 4 N AU K 2
A~ NDB Group.

FITAT i (R 0 A KA T PR -



App Clients

32 )

part 2

MOE 3

primary

MOE 4

bac kup

"“\.\I

bac kup bac kup

primary primary

'\\ NDE Group 0 NDB Group 1 __/J

FEIXFERIBC E A B3 ATT NDB Group 0 3X—415E—A> NDB 4% i (fEediig NDB 1)
IR, Forb s s (R part 1D KT, TR BAREAAAE— DN TUREE IL
PTEAIF AN R GEt AT T RS, S 58 AT ZE N A, MySQL gt il LAZKSE 1 )
RS .

RN FATTA AT TR B BAR BRI 0L, PR ERE? -

App Clients

N

¢~ NDE 1
i

4

bac kup

NDB 2
-

‘n 1

bac kup

by

" NDEB Group 0

primary

bac kup

-

primary




RGBS, WERPTAS RN R 2> B 1919 fJs F 1R — A NDB. Group, HEERUAE>
HBA WA AMF SR, A MySQL Cluster {58RATLAIEFFEARS . (HAE, W4
R A A R s, R UATAR D RGER 73, #R<xi& e MySQL Cluster HHBLAEL, A
AESE A IE W PR AR SS o LEAh, WERBIAEE KT s Ab T PN ANFI ) NDB Group, HBAAREH
SEig, AEBIRENE— A Hd, AL MySQL Cluster MR RS

BT A, I BAT At BLtbE, B84~ NDB # crash TWE? 21,
SR T BEAAEIZAE (R T, AN BT FIREA L, B s

App Clients

[ T [t )

primary

-rt4 -rt 4

primary bac kup primary

\ NDE Group 0 NDEB Group 1 /)

BT T4 NDB 7 4 F T B (ol 0P BT crash 2 J, 1T MySQL Cluster
(RIE T GV SRS DU R AR — 0L L, FTABMEROREHLA crash T2, Mysal
Cluster 3AREHSIEHHLILIS, W15 L FEITRIMNSE, MERA NDB 1 15004 crash T,
- HARIE FT L NDB 2 15 AT,

IEWR LRI crash BTSSR AT A8 02 s vl DL e R R Al crash 1)
PIANTT f AR TR —A> NDB Group Hfif, 8 MySQL Cluster tWEHINE T, AP TLA
MEFRA LR T o (HREHE crash FIPANTT RUATER—A NDB Group ', MySQL Cluster
A ZRUTT N, I8 IE R4k SR IE W %S . an T BT G O



App Clients

[ T [alf

primary

L P

bac kup

\ NDEBE Group 0

ML THT A28 (5 L B ATT AT LA, MySQL Cluster ffySgn] LU BIAEH m il 4k, B
T[] I A TBOAR TR 508 R P> NDB 9 s S IR OB S A RN 17, BRI B
gl b, MHREARERET .

MR, T MySQL Cluster ZHIFRZE AT 2L AT AU 45 Load B A7 H 4 e
IEHAEAT, P 52 B A S R DR/ R, A AR D o BUAE RSB AR BUR B4 5
FEOU R T ZPAT R S 1 Bl Load RIPAFHRIRT, (B o158 B (R B S B I AN 2 1R
%, i HAJEM IR AE A, PrEMRZ AT MySQL Cluster [ Fiid 2 F7 i H
SR, KA TR B

17.3 #Jf DRBD RIEHIEHNS L LT E

17.3.1 DRBD /%

X FARZ ZIX P ACK UL, DRBD (48 H] AT BRI A KK, HZ 2/ bnl ey — L8 T il
e, fF MySQL MIE 7 X FWH) High Availability and Scalability X— & H ¥
DRBD 1E% MySQL s3I il PR — AN 207 Aok A A1 BRI — A BRI L4
PRI A TFAR IS MySQL F9SCRS Tk, {ES2 DRBD A B EIX Z HITR AR C 4 8
IR Z N G S8 ] SEVE R T 48, i BAEASD I MySQL 87 F A A4t b sgh I s 45
T

7 ki, DRBD L SK gt ek 190 4% oK SR B 4% O Bl B AR R 2P 1K) — 0TI Cluster



BAE, WHHAFR M RAIDL. B 794444 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. iz DRBD [¥]—MELL

SERVICE SERVICE
id
e
FILE SYSTEM FILE SYSTEM
i
BUFFER CACHE BUFFER CACHE
. - i
| = PAWDevicE RAW DEVICE & BD
TCF/IP TCR/IP -
[ |
DISK SCHED i$ i DISK SCHED
e o
i$ g
DISK DRIVER NIC DRIVER NIC DRIVER DISK DRIVER
;i i

it 41
Fpehy Fch =3

DISK NIC NIC DISK

| |
MR EATATLIE H, DRBD A T30 R Ge At /e iz ), st sl 3k B2 S R SE
FITAT 10 4%, ARG AT A RZ AR ) TO BEHOREE SRR IR AL A Jit. 24 DRBD i3k S0 R 48
MEEAEZ )G, ST AR S ERAE RN, L TCP/TP BibisCRs, i A AL M
B NICK 10 A& I RE EHLAY M 25 BE% . 2R ALY DRBD Milr #4180 KK 10
HEZIA, SLHURAZEHE 5 A 2)1% DRBD Froed (R s, 2k, A 10 4 58 .

S:Fr b DRBD 7 AL BEGERE S 5 NI g3 =R IS (BE R gD I LUEHE,
AR SR ORUE T8 R 5 N =Ml Sk o = Fh i) () e ) LLdEek DRBD ()8
BL'E 51 protocal AFIMEHIBIE, Lhs F2sgm T —2 10 58RI SEbr &% X
KR 9 BAT A H] DRBD (s, —> 10 S8 uiIdsid (DRBD R[H] T0 5880 A A
TR NIX AN IR R AR [958 ik il e B IR EAI N — T IX =M B AR 1)
o

Protocol A: JXFPELE PIFEMEBARMIREE, 1y Hog — Db e HIAME XA
REAKALE %, S AR gt Rk s it TCP/ TP Wh SRk HE AR LA TCP
send buffer 1, HIiR[EI5EA.

Protocol B: IXFELUAHXT T Protocol A K, IEEPEEism—LL, BIYE AT
LR A S BRI G, WA D& 2R DRBD #2523 2 J5 iR [F1 58 i o

Protocol C:Protocol C BHMEAEEIETE MRS ZHIR A, HA 2K DRBD Ff
2B NI G, A 2R E5E .

X b BT =R A, C BT DLORAEAN IR Y B % , #RRE 08 CRUE P Sl i —
Bk mCRAE B A, AT REME R EHLRRMI L 5, K BRI IERAEEEA
REEE AR, HAH S S RE s L@ A UG 0. 3R A R,



FREAAAE R XA R T o R EAHI M 2 R SRR TCIE IEH A (G AL D, Bl
R ENTRE NS, & s A — B

H1 AN AR BT 25K I R 55 N REREAR 9158 e IR BLAS— - BrAth iR oE T
10 GARIMERE . i =B HE, BATRT DRGSR FIE, 10 BAPERES AT SRR K
Betbo FUA, SR AR & B B IXAN S EUNINAR, 5 24 AR VEAL & 5 T (s, )
REFF 21— WEI L SR SO PERE R SR, SCREE AL KT W] FEVE ) 2K

DRBD 1) 22255 5 8 LA S AR O (AT B 156 W, £E My SQL F B 7 SCRS T DL R R AN W 3t
% (http://www. jianzhaoyang. com) HESAAHICHIHIA, 1 HAE DRBD (15 J7 sk b i
AR B A AU, TP A EAH T PR EZNH—F DRBD f)—Lufrik
IR PE LA PR, DLIER K %,

17.3.2 DRBD ' 5 R4

DRBD Z BT LAREMS A2 V2 PSR, FEZ M MySQL B 7 5 AN SCRYF-MHE A B 7 e 1
AT EZ —, FEIR IS n SR LR RS e e &l NI/ 44— K DRBD P41
LB LL A E B R
L. JAEW 5 ECEIE T, W LAE NBATTHINY H3g 5t b S Ole JoiR et nT St g0 5 7%
REMPAT, SR Bl 2 Ve IR, iR R A, RSP %, ik
B BRI, A T AR A, HS T DATE I P00 OB SO T DA
8K, FE B E AR AR B G VR [N, AR SRAY 3 w7 EO A A 1 T
fEAAT, WA Z B0 E S H T WARME R SOZ T BL S . =24F DRBD {EER AL
RIS EL b Ft O &wie T RZHEIVT KT, AT A 15— IS H
WE A REIZAT;

2. XTI A2 IR A B S, DRBD nl L@ — @ LN, AT ER D
1M AT BL3E G AH OG5 &AL DRBD 7 [ 5 IS [R) i 2R AT 5t IR 36 B, kediff e 2k
P A28, PN A B EIEEATER S . RIS T LA REE DRBD HATHE A —
BRI A FHPRAT T T an o] [A] 22

3. B ATE BT W R I 2B crash, ARSI IER TIE. HI
SR L JE T A B, Al SR BRI S H A SO e 2 crash W AUET
W2 G, ATLLA SR X BN A AR B e . O T AN se e B 1 1 [F 2,
AT LA LI R A IR, DA O D99 288 AR A B o AN 25 R I i i) i

4. PRGN SLFF. DRBD BR T REME SCRES MR LR S R G2 4, Ie ] L
WHF GFS, OCFS2 &0 R%. 1 H, M mSc 2 iz, dnr
DL g R RN B2 e 10 #4.

5. fefbxl LVM 3 #F. DRBD BERTLMEFHH LVM $R4LZ 4R Bee%, HaT Ll A Cx)
ML B S LM ) BE A%, IXARCK ) RIS 4E N B3R A7 fith B 2% (1) BE.

6. BT 10 #HAE, BEMSANTIIORIE 10 WP . 3X 20T ek i 4k o B — A
R G AR T SO T SR A 2 R S R AR

7. ATLLZCHFRZ R, M DRBD 8.2.7 JF4f, DRBD JFAASCHF Ipv4, IPve DL
SuperSockets SHAT I AL



8. HFF Three-Way & 7Hl. M DRBD 8.3.0 JF4G, DRBD nJ LASZ Hr =AN4T s 2 Al ) &2 75
T A RRTGE  REE

4K, DRBD ZEHHH KAl AT bR IGHFPE R, AP e — e i BRI, Rt & DRBD H
AR R b A 7 A R A1«

Lo X RS R 48 AR SO RS DL R, DRBD HAESCHF Primary
B EH Primary BEUF, B AN S ol DA A4S TO B4 1 .
AU GFS s OCFS2 IXFEIK 4 A XS RGN %, A BESCFE Dual
Primary =0,

2. Sblit Brain Fffgk. [ANSESCRERR PSR, 38 M & ML 1) DRBD &4z rh i
ZJEMITHRLL Primary f€RIZAT 25 A EEA KA. BAR DRBD fHHCHE
AT AR Eibﬁ%%‘ﬁ% Split Brain, {HZMIRZATHINERTE DR E, JEA LR
DIIRR A AR A NIR, EA LSO N, TR ILEEAN T s e A R T e

3y BB ASACH R BRE], B E H AT EGHT DRBD RRAK UL, iR KSR AN
Z A S

LB JLAS BRI AE H AR R AT Xﬂﬁﬁﬂﬁkﬁkiﬁciﬁfﬂlﬁﬁ’ﬂt/\ﬁﬁﬁﬂ 244R, DRBD A7
FEAR 2 FAb 5 I IR, R AEPOE M Z 0, I wy B2 s A T, DA fR A vt
oS-y i) E 7/

17.4 HeSTHRITAR

BT L LA E el o £ 248, S A D 5 ] DR SIE R, WiRaiDB, HLZidfy
fitifi (SAN B NAS) 454%,

X+ RaiDB, AIRER Z & I Kb LL B 2E, H A FK N Redundant Arrays of
Inexpensive Databases. thpt/&ild Raid FEASREFEIE FEHEHE . FrLl RaiDB tHAFEAE
i Sharding MRS AIREAL Raid — Ff, RaiDB AFEZLF Raid, i1 RaiDB-0, RaiDB-
1, RaiDB-2, RaiDB-0-1 F1 RaiDB-1-0 % . ik MySQL Zida ) fift vk /7 3L R Continuent
EHR e o7 Zerb, SRR T RaiDB MM . KA BAIE L — R LK B A is i 1 i
RaiDB [ Ff Raid Fz{,

RaiDB-0:

SQL requests |

table 1 table 2 & 3 table ... table n-1 table n



RaiDB-1:

SQAL 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:

S0L requests

fairla w tabia w tablex &y fablax&y tablex&y fabrla 2 tablaz

RaiDB-1-0:



SAL requests

{""—\—\.
tablew tablex &y  tablez table w tabley tablax &z

fabka w table x table y table z

M T EIARR, KE N 1% L 4 RaiDB &80 Raid Al N B afal 43 A L& T
YT T e = F AT ARXFEAE AT DAGRIE e A e, AR I Raid SR ORAIEEHE e ml e
PE—FEe 4%, BERIEHAE, ATRIE KK CLH & T Raid B,

TR AP IR P TT %6, T — AR SRt LU B B (MR IR T 2 1 o 384T MySQL
Server (LN EHIFALFEESE, RAALMEEILZINYL (FC 8 NFS) SRAFm Rl i 4
TR A E) Mount BUARHE, S AEAH AR R AL .

AT 2L R 7 ZE 0T DO AL s T SR PR EER G 7 ok, BURASEAEAE MySQL
Server AL ETH, FrLL4AH MySQL Server FHUHIATATHE, FBA L1 B 1)
FOK, seAa ] DUR R A A UR SR A7t 3 e L i Eds . 20k, Ll SaN &
J& NAS SKAENILZARME, (ARG H&ZFm T i %, v DUBEI 58 A T RATAT 4
fit o LA B MySQL Server 5IL=Efrfif 2 (] (EBEIE , AT 1R 2 i =l R i %
SKAREZERE )= vT PR B T SE AR AR U ARG E T T A ASEREE MySQL #)
BN AL PR R TSR DT 8, BB EIRIR I, P DA B TEAR AN T .
T SRS I RO I 5 T R, v] LI I JLAR PR N T A SAN 7 RA & NAS f£1if
FHIR BT

17.5 ZMSTHAROFI B L

M2 m] BT R A AR S E TR RE SR, ANVE I Fh s 5, #AFEAE
HOMRF R PLE, (H A sl A7 £ LB R HESEX R AR IR (1, SRS A
ATTRERTER M, BATHBETR IS A R LHK AR B ORI R, A A BB T
SO KRR T o X R L i ) Ui 2 7 Gl — A B A, LAERK



1. MySQL Replication

PeFhe: HEMER, ST, 4R SR, & MySQL RAEMUCCRIDIARE. H AL
Z IR, nr DU 2 O ARG AT RS TR A BT AT 3 3 58 R s D)

L R Master FEHUELEMSE HICEWE, WIRT BEE BGHBr ARAEES] Slave Ll
B 7k

2. MySQL Cluster

P WTHIEARE w, PEREARTAf o B s B AEANR BN LT AAAE P UL, H
TOABE WS [R5 o

Tt YEPBONEIE, PRGBS, AFAERRS) bug,  HETIAA G LB O
% ERG.

3. DRBD R4k 24545 )7 %

PeFhe: BAFThRER A, B RE R A IONE Y B ENUGHR, H TR vERe A n] SEdk
FORBCEARIZONIIFED o 10 FAEOREFUY, 7 35 a2 Bt 2o Sl — SrErg s 212K .

Fi e Ap o AT S ARG B TCIE SR B R (R I Al DL, P BEAT ) Sk 9 24 A T I
oG YRR ] SEVE EOR A LB 235 . 4EY A= T MySQL Replications,

17.6 &

ANEEE AT MySQL [ B R 2% i P Al e w] A g7 S Ll ke MySQL R U5 #E##f¥) DRBD
fE T AT BN VRGN AR, RIS T 45k k7 S IR BT B o Ay B LU fE B e 45
P Aok La A Wyo AL, MySQL Ayl R o7 S im AN il 4 b5 %, ik
FAAER R AT 58 P 247 B8 I ACHEAT R SUER R o TR I R EURI, TR ok
(M R TETT I o



% 18 & Hal itz MySQL Hifz

il

Hil

AR AT Y B MySQL Bl EARE, BN RE A K
WIERGE, FFERRE S ik e m ] IO T T s 55 hdhs— . —ADRE, oy
BV g, G E Atk fo LR 1 AT RE, 92 R GEwl RIS R A IR K704
ERATRE W AT BE 2 (PRI 2R G0 n] B2 B AR 5 W AR D0 » B BAT S I e LK B 2E 1)
A, WEAESRE MBS RS N RAE RGO IR, WA st TR T REmt
HT .

18. 1 HIERSFEIEIT

FOMFACR 2 NI 2 R S R, U AR IRE . HAR
KT A B A, AU PR A e S50 L6 MySQL HEBE R 4
Ve, RATRERAHRZ ARTF A, R TIREARuS 5%

HS A 5a B KR RS IR S, MDEULE B AR R ZN . D
HHLE MU MEFEAE R 2 BN ol DO I LA ] S BEIA (Shell 803 Perl 25), KR MRMF
- RIREE B RO TGS, ZEAHRE T M, RHIE SRR R
AME BT Ul Y4 N S s B AL LIHKRE R Check RIAT. I A L7 & 4L
DR FEAE R & AL E I8 LA RTS8 A 5 SORBEAT H 7%, I ST B Y4 peAS
AR T .

) MySQL FMLE S — @M 5, BATIREA AR M N TR T TR E
HE ERPRE, AMERIBITIREIE VLIRS HRHAGEG A D8 MySQL LRI %
FIHF: fi] SR A AR W 1) 5 SR AR AR B o S5, KT e, R s 10 I i) A
WK o JX A 5 EE A THEAT G0 — PO MRS ROR AR . Wiy A7fil . JEBARGOR TR
A3 g T LU B I A R I AT SR R A3 ], DA B A R SE s A ARG
JEka .

BTEL, MySQL 73 Al sUSE A ) 72 R SU AR R A R A2 0 1 s -
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1. fRERE

R ERER T LU NG R L B3 K7 S0 MySQL ENL TR SR B G
AR WA AR S A G, AT AR MySQL B L L1 AR DLl K 7 30k &
[ REAR S 1] M 125 S A P o

R, BN R A% AT DR S W 5 N E SR AR, (B 2 R A B —
SERRE LU, e i) s R Ty AT At 218 21— & PR REAUNE BB I e, o2
it SR AR AU B 22 IR T o SRS o i B SRR A MySQL 19 si HEAT s s
YU VT 7 T A HES SCfr I 2 A5 A PR Y, AR AR (45 L RE RS IR 1) 23545 R 7 B e e
CLRDIN A3 2 2387, A 2 R e — 22,

R 2 S B0 A 177 SRR AT MR R, o 0 e s oL L T8 R
A BRI, 36 AL BRI (R

2. fEE2Hr

2 Fi R AR AR ) PR P R R MySQL EALH AT A MR SE B2 5, B
BN MO B m AT 0 AT, UM R GUR IR R R, WAGE RN, i U I A AL
SERIR HREE A, JERHAE R BIAE AR T Re At . IR, WIART EEA TR A Ak
PREICAT LK B A% 33 B AF AR RS AL . XHE B BTk, B EAF (7 250 8
FERCH N . HERR, MR R A, PERERT L UM

3. i RAFfik



FEAR IR P R AR IS B — PR AR R, DOV ER MiPIRAS, 2%
T, R T RXLAE R o HANAAT A AR E 0 S D2 T AR R R OR KX 48
AR S HTIZAE, RS A R AN R AR e v KA R B

4. frBAbEe

I Jr IRAE R AR R AR PERER R, JE DY A W BEA T 0 Mz s 55, 20l
FRPESHEAE LY N B . ehh, IR SRR AT, A kg A e S
PEPE R R R, LA BNV G R . IR AR E W, X T R GUA AR 2 #s
AR AR XM

18.2 i HEIR A A

fa HEIR AR B B Uik 2 PR ), (A AR B . U Tk, 752
TARHEREIRGS A gt R “IE% 7 s “AIER” KPR . R s N BN UIRZS(E B A
Bl PERSAF BRI M

18.2.1 EHf#RRERE (7 )

FERE PEIBATIAET, F BRI ENVIRGS T ZA W ETES « RGCPAEIF R L LR
WAFAEH], SRR AR

® KILEAE : MLSE G IEA L] USSRl ) 17, B BT BRI M 4% ping
AR DIRAE T IER o WARGE AL, BE TR MBINEEH T ping, W] DA
PEENLAT I E I ) telnet 280mE ssh BoRoile 1T 48 H LM pry I
o sh 5 BRI B R AL ik AR, BT LA 438 17 ARGl 3= 2234
SEAKEE T BRI .

® ARG FT IR REPMEAFRT VR, — A R AR R H &SRS RS
WENRGEH B P IR L0 05 AEBRIN B A 4505 2 nfiipk
BR, 10 HRAEAE . JRAT A HISOAR M, W sec, logwatch 4% HG A%
LA, R E AR I VEEC RN, I H &SR S L R I IR B,
RAELEE DT .

® AL TR A A A RS AR, AT f (] S shell BAIASHEAT A
B e, MHAZGH AN KK HA N E, Rl Hzasm. BEEm m B
FRZ I, IRE D REA th R SR R OB

® WA : REWELNAAEHE MG ERERFEAERE R R, AFRE - NEANRSR
fir & “free”, Wil LTS YT RGNt i, FIRMH &, DL RSN buffer
1 cache WEATHE. MH, B 7TYE ARG, &0 LIR3] swap i H &,



IS shell BAIAS X L84 S SEAT ) A AL 2E, BT SRAT AL 85 1015 . 99R,
RARA BIRBOE 2 R, Wi RGN A2 R, W REIE 5 244 B oAl
i (Wi top) AREfFE]. R, ANE 0S AEf R A AL T i BE A X
ol

PR RGRLEEL BEERA AT MR, AT LUE “ps” v &gl
&7 FLFR AL BEORARAT . WIBRHX mysal A1 T AOIERE 4

ps —ef | awk ’{print $1}" | grep “mysql” | grep -v “grep” | we -1

URESRAG S PEAR (A B SRR (S B, R RE m] DAY b SRl e 21551

18.2.2 HiaFERBEREREE

BT EHLRPIRASAE B2, MySQL Server H S WMAREZ KPRASE BHE . Tt
FEAIA 4B MySQL Server ity 2 FE ) A A AR M2 T3k

Mk 25 i 11 (3306) : MySQL iy 12— N AAT D (I 300, RO IX EFE IO T MySQL
Server x&7THEMS IEH A MG KILALIRSS « A7 LIk N EHUZ kAT A MySQL A]
BEARIEH, AlAME N TG E R TCP/IP i I MySQL. 77 2B X R 42 i Jgt IR mf
Rer 200, W28 By KB el  P28IERE R, MySQL Server Frft FHLAIM 4%
BEE R, LU MySQL A £ il E#R AT et il FIR SR .

16 25wt 10 R 285 V100 M 47 R AL D) 228 2 4 1) Mo 42 [ R TR i o, AR XS 3306 3 1 3F
AT telnet SZRRIAT . JEILX) 3306 i1 telnet 43R, [AIEIA ] LLSE X 4L
BEES/RURITHAE &8

socket 30 X T HLEIAEERUL, socket AR WEF AT BE FAN U W0 4% IR 45 it 11 1)
I EZE, VR Z MySQL Server WIEEIFASHMI AR socket HATER:. 2
WA ADNN R (aE LR RN D I A MySQL HlEA T A& &
Pl L, JFlE A socket MEHE. Fiak, AN/DAHYE 2 b 2 (145 B RS ANt 2 i
AR socket Fi%EHE MySQL Server.

AH socket MIMNFEEUF AL AN socket FSEFRERESARM T2, BARM AT LA
WISHTI socket AR AAAAER M, AT socket SCAFHSEARAE, WIFA
—ER A AR BB socket IEWE R R, AL RF T, socket X
PAFAE FFAAREE AT LU H A o

mysqld Fl mysqld safe #FE: mysqld #FESE MySQL Server A% .LrHIUEFE.
mysqld #FFE crash BRE IR, MySQL Server FuAS btumh Joid: IE i AL AR S
To B8k, WRIANTEEN mysqld safe )33 MySQL Server, N mysqld safe
SRR WS mysqld SEFEAPIRES, 24 mysqld 3HFE crash 2 )5,

mysqld safe 235 FHWIRATES mysqld R, (HFTHEE TA 100 208 i
mysqld safe >KJi%) MySQL Server, iX{j& MySQL AB sZUHERMIMGL. Wik



{1t mysqld safe KJzEh MySQL Server, HSAFRATW LN mysqld safe it
FEAEAT W45
Titse mysqld B mysqld safe HEFERWHS, FATLLEN ps dir 444533 520l

ps —ef | grep “mysqld safe” | grep -v “grep”

F

ps —ef | grep “mysqld” | grep -v “mysqld safe”| grep -v “grep”

Error log: Error log WIMa®sH HEZERIIALN MySQL Server 1zfTid ik
A RIER, WEBRE, R4S bug .

Error log [1)HEF5FN 28 S8 HAE AR AS B 45 —FF , 102 18 ik X6 SCA SO Py 25 1
RS o [FIFEAL ] SCA MR 2 300, 8 T B 45 A R 45 BN R DC JC R DU e 3K 1 35
A A RAE S

SR WA MySQL EHs FEMASEAE ] T MySQL Replication, #tahZiiiy
hixt Slave BHPIRASHMESE . XF Slave B HIRARIREAFERT 10 ZFEF SQL
LR A WIS IR R, IR HRY IR Replication B2 MfFE

WIS AR HIBAT WSS, [FIFE T ALE Slave 15 mi EJATAH N Ay 2 324415 21,

LI

sky@localhost :
skekkskkkkskkkkkkkskkkkkokkokkok |

Slave I0 State:

Master Host:

Master User:

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:

(none) 04:30:38> show slave status\G

Tow sekdekseksoksoksoksoksoksoksoksoksokokk
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

196



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:

Wik By, TATATLERBGRIOCT Replication [SAHE R, Aieie &I
IPOIRGL, IR HIERE, #onT URAE S 3R e b i 2 A 25 b, Bl
TR A Slave 10 Running A1 Slave SQL Running X PRI, 4 HI4LE T 10
AR SQL ZREMISATIRAS, W Bl iR il SQL Rz ATIER, H2& 10
LRI IBAT . DS I TEAARRE, THSH A%

18. 3 MaERRTIEE

PEREIR A I I A BRSO P2 AT € I D AT s H SR - B AR S e it
JR S5 FRIE SRS, SR ) BE 22 0 e il R o PEREIRAS IR SEAL, WIRTRETHA RGEAT]
AL Wt TR A HEIRZS AH . IARSE I ER A, WIRESELR SN crash, PEREIRES
(1 2 R ) LA D WA e = 1

18.3.1 EHIHREIRGS

¥

FHUEREIR S FEERIAE =AM : CPUL 10 LM, wf LU BA R AN ok

® A4 load fH: AL load Privd M ks e CPU IS5 A e, e
A SN T CPU I BT REE o HURIT Load B FFAN HHESE TA5 A5 BA S b (1 MERE 4L

Ho,



load AWM EFWAER I H., WITIEST uptime Ay RIAISRIG Y HIN R 2 /0 1 #2. 5
FRRT 15 01 load ~FI{H .

sky@sky:"$ uptime
17:27:44 up 4:12, 3 users, load average: 0.87, 0.66, 0.61

by P2 “1oad average: 0.87, 0.66, 0.617 =AM 4F, 4048
XT 1R, 5800 15 #PH load “FE344{H

— ek, load (HAEA I RAEDEL cpu H (B cpu BAZHD 20T, REA
SRR

CPU f#i 1% CPU R AARSL load {—FE, MB—ANMEERMNE CPU Rk
TR, JURKE W] DU S VAN S B, W TSN 1 CPU LR, R
FHI CPU bL, JH P HERE I CPU BB, AbT T0 254510 CPU LbR%%,

CPU i % n] LAIE ik 22 Fh 5 0ok sk, 5o FH I 52 i a4 top F vmstat
SKIREL o 248Kk, AFEIF 0S RS ) top A1 vmstat B4 Al ReH L ANE, H
A BT RESA—FE, W Linux T top 7% 10 £ CPU A4, H
J& Solaris N top WEAGE, SA7E I ACERSE H ) 0S FREZIEAT AR 1)
AR

FAAE TO Bi: WAL 10 HEILSNVH T ARG R, SRR AL 10
BAE N BRI RGOV, 10 A FCRE HAHE 0 2 28 58 (R AR AR B E L o

fiAE 10 HFEFER AT LB vmstat KR, 4498, WATIET LB iostat K3k
LM ARG 10 fFE. WS MURBAN iops, MRS,

swap M th & : swap B F 2RI T RGAEW IR A AEABE RS DL N A8 AU N A
IO 248K, A7 LLHs BT RGO L PP A7 B I, L r ae HIATH] swap
FIE DL, X B RGN R I AR B ok v e « WERA S RS 52 Al
swap, I EALRININENIEKH swap. 48K, FIHRAMRETA 120 24T 208 ) BE
WAE, SR Res B AEA R AR, W IR E T RESIER S crash,
swap fFHEPLEARIGH AT LUAIE free 2315, (H free & H BB YT R
2t swap [PMAAEH . WA BRI ST 1) swap i AR 4k, I8 2 KB vmstat
KAFH) . vmstat FHAE RS TR swap MEEHE, 28, AFIP 0S fHil
AR BN ZE ST

W2 AN B RS, MR — DA BRI e B 12 R
G A T H L Al 55 A IR B IE R EERAR 2 . AN BRI b 2 M 2%
iops, #SHEL T —EMIIE. MR, — AR @A AR A, 2 IRk
AR R AT RENE IS 2 EEE AN o

¥ 2% it (A AR AR AT 2R 8 1 1A i & ) DAL SE A8 10 22 A T 9 5 A e
I L85 = U AR R o AR, D R AL AR, ] ARG AR R
RN P28 RS o BATSR S AT LUEL I H] ifconfig fir ok iHSH FEASHE
BRI LA E e 58 =7 ifstat, iftop F nload 45N T2 o) b 223
(s linux FMSURES =70, =F SRR BeE AT DU =3k



PEE T AR DI RERS LB ATIEFE

18.3.2 HEFEMLFRG

MySQL Hdts PV RS i mi R 2 2, P IR 2 S A0S TRAT AN e 2RI 6 201 i 25 1)
2, H 90% LALLM A e LALEZERE [ MySQL Server JGHAT “SHOW /*!50000 GLOBAL */
STATUS” DL “SHOW /%!50000 GLOBAL */ VARIABLES” [l 3RS . Todiik s 2 -
A A BT AR SER FoE B, AT DA SR PR/ RS I ) B A 1 A8 4 0 5
TR INALER, W] DLTE sk R B P A a5 A PR BB R TR R LI 2 S OGE
PERRIRES:

® (OPS CBFb Query ). XHLIY QPS SZPr Bigdis MySQL Server #EMHMATIY Query
B, fE MySQL 5. 1.30 LA FRARR LLEL. Questions JRA{EEFD N AL 7
KIELER R, A MySQL 5. 1. 31 FF4h, WA L@ Queries KK /K. Queries &
76 MySQL 5. 1. 31 A B pIRESL i, FEARI M) B2 Questions AR H
TR WA RE T T AT Query CHER, ELAHEIFERIZRA MySQL
WAAFAEIZXAX D, 1 Queries RALHM S5, —FH KT

QPS = Questions(or Queries) / Seconds

R AR AR A -
SHOW /%!50000 GLOBAL s/ STATUS LIKE ’Questions’
SHOW /#150000 GLOBAL */ STATUS LIKE ’Queries

X Seconds i RUE BRI AR A EALIN N TR L, 5 T A 210 1 th
AR FRIFE IR

@ TPS (FFPHSHE): {F MySQL Server "W Ifvfy HEEFHA 4R, A1 A
IR FNSEAT VB R REE 45w BrbL, AT EE L UL 5 k15 2%
J N AR R BT SR 1) TPS i

TPS = (Com commit + Com rollback) / Seconds

WRBEATEAFH T FS, BAETFER Com xa commit F
Com_xa_rollback PIAMIRZSAZEE N L.

@® Key Buffer fifH#: Key Buffer #yFACEK T MyISAM AR KIZ 5| Cache
AR, %A PR RN Y MyTSAM 2888 R (i 5k fE. Key Buffer i
T AR SEPR B AR D RS A A PR, MySQL ThIF A RS X AN
IR, AR AT DA e 07 Gk ok

key buffer read hits = (1 - Key reads / Key read requests) * 100%



key buffer write hits= (1 - Key writes / Key write requests) * 100%

IR T RS A :
sky@localhost : (none) 07:44:10> SHOW /*!50000 GLOBAL */ STATUS
-> LIKE ’*Key% ;

| Variable name | Value |

Key read requests

Key write requests

| |
| Key_reads | 4
| |
| Key writes |

IR, AR AE L T A RS ET Key Buffer MIEAIEOL

Innodb Buffer #nP#: XM Innodb Buffer Fr#gHJJZ innodb buffer pool,
MK AF Innodb BBLEL EHE IR T KINFF45 ] KL Key buffer, Al
FURERT LRGSR MySQL Server HRULIHIRRA 67 L avei .

innodb buffer read hits=(1-

Innodb buffer pool reads/Innodb buffer pool read requests) * 100%

SREUIT TR SR S
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 i ®: WHRLAMEN T Query Cache, AN} Query Cache iyt
RTINS0 R E), O] BE S R FRAT S 5 ZE IR A8 Query Cache.
Query Cache iR PTFH 7R

Query cache hits= (Qcache hits / (Qcache hits + Qcache inserts)) * 100%

IR TR S AL A :
sky@localhost : (none) 08:32:01> SHOW /*!50000 GLOBAL*/ STATUS
—> LIKE ’Qcache%’ ;




| Variable name | Value |

| Qcache hits |0
| Qcache inserts |0 |

Table Cache IRZfE: Table Cache [UHPIRZSE T LAH BTN TAIM RESEL
table open cache X BEEZHEHE. WHIREZE Open tables 5

Opened tables Z[AI[FLLFRIL, WIFGEK Table Cache WEIL/N, MAUNILMH
At 80% FEATHUARSTIE . TEE, XAMEIFAEHERK Table Cache firH,
SR FFIRS L A :

sky@localhost : (none) 08:52:00> SHOW /*!50000 GLOBAL#*/ STATUS

-> LIKE ’Open%’ ;

| Variable name | Value |
| Open tables | 51
Opened_tables | 61

Thread Cache 7iy1%: Thread Cache iy aeht H LNV HIRATN RESEL
thread cache size WEMKZEHEH. —N&HM thread cache size ZEfiEne

WL RN EEHTIEFE N P 75 EIHAEM %Y. Thread Cache iy R i15H )y =Xk -
Thread cache hits = (1 — Threads created / Connections) * 100%

SREUIT TR SR 5
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’ ;



| Variable name | Value |
| Connections | 11

IEH KL, Thread Cache firHH R EAE 90% LA LA ST LA EE.
BUE R BUSRSOFRRBFATBINR, AT LG RGOR AR T RAFHUE &

OB, BIOE I A e R A A AR L RAUE S5 A I TR A5 S

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 ) |
| Tnnodb row lock time max ) |
| 0 |

Innodb_row lock waits
| Table locks immediate | 44 |
| Table locks waited |0

Wit Bk RG AR, TATT LG H RS RE, ot il AR I R S5 A I I
[F) I3 v DA B RS PR FATBUE B, WATBURIREL, ATBUR ], RRRAT S AT
I TR], AT BV R KA I [A] LA Y B S RRAT B I e AR I X Se i ) M 4%
FATAT LIS T 8 2 R G BRI BUE e B . @12 Table locks waited 5
Table locks immediate MJEGAEARA, W BHERAT TR BE pl i) P 2E LE ™ B, W]
R 2L HHE Query i51), B ARSI, JRald 25184 R,
HARE T b AR 5L by SR FIWT . 10 Innodb_row_lock waits BUK, W
] Innodb [MATEIE LLES™HE, Hagm | HLAMZ R IR H Ab T . [FIFE AR 2 e i
R 3 Innodb AT8™ HE I IR AT BE2E Query ERITAMMHM RS IAE S
H (Innodb ATHUREILTRIERBUEN), HERAIBBUT K. W] §eE RGA G b
e TR, R ENILA T Ci &) K SR

SRIRE R 1 SHIRE N B A T Slave B ZE AL T A —ECR A I I ).
WARBA e Slave KBTS, MAGAEMIXANERN 5. AT LdE
£ Slave 75 AT “SHOW SLAVE STATUS” 654, Bl Seconds Behind Master Il
MIMEK T A% Slave “YHIMIAER i CAL: FP)o 48R, AR AERR A TR il 2



AT IER IR . AN Slave F RAVFRIE AR HAAMEA L, il
SHIER Z A TRl S B, A8 B AR 25 B S B (8 N FH PRSI o

Tmp table R&t: Tmp Table FRPIRDLA: ] FHEHE MySQL A IR (52 15
W2, S I 2R R AN AN A A7 8 B SCAE E o i A RS R
ST LG I a0 U5 RA

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 |

ME T EPRASE BT EL T MBI RGAEH T 46 IRImI L, Hh A 1 kIR EECR,
TCVEAE AT 58 18 TANF AL BIRERE SO WPk Created tmp_tables JEH K,
Mg REhHE P RS 2, BE R REE T AA IR . T2
Created tmp disk tables 5 Created tmp tables HJLLER &, Wi 10%, N
PAFEHL R tnp table size XNRASHITKE M LB K. M58, WRR
KNAFAR, WA K2 HIRIRINEGT .

Binlog Cache {#R#: Binlog Cache JI TAERULARE AiELH Binlog £ & .
AR FE T

sky@localhost : (none) 09:40:38> SHOW /*!50000 GLOBAL*/ STATUS
-> LIKE ’Binlog cache% ;

Variable name | Value |

Binlog cache disk use | 0 |

Binlog cache use |0 |

W Binlog cache disk use {HANN 0, WA Binlog Cache K/NREAES,
AN binlog cache size RESEHUK/D.

Innodb log waits #: Innodb log waits JRAZE HL MM H Innodb Log
Buffer “¥[AIAN 18 BCAEAF (1E o

sky@localhost : (none) 09:43:53> SHOW /*!50000 GLOBAL*/ STATUS
—> LIKE ’Innodb log waits’ ;



| Variable name | Value |

| Innodb log waits | 0 \

AR AR R A AN L I R AN S NS, T DA AEIA BB 1 IR i
N £4:%2% innodb_log buffer size M, HRXE - NMNRSGILHNELE, &
BN IFAS S P A AN A 1 1R)

X e R U A NN LU B — 2 MySQL PEREI AR, S AL I AL
DRSS A2, il MySQL B i) AR SuiR A2 i Ab M7 o 2

18. 4 “F IR IR 5 AF

A E2e gl T RSB B, b 7 AT O KR - HeR S A g
WA AL X H A U R 26 =7 e i, D RSt — i e i R 4 A
Ho AR, HEREBIUASRE OTIR (Bt 7 dhoh e 48R, A2 A1 AT
KBRS RGRATSE, M S — ST P A AT THRSE .

TEN B TAT 207, BN EATFAIRE): RRDTool, RRDTool 4xFK2A Round
Robin Database Tool, Wl RIGFAEHEE TH, fE2 Rt b7 4k 4
PAEAEA . PTIEIORIEIREAR R, w2 B A 7 L FAE— AN b, WA 1
DIMR AN B RN S . MG — B2 )G, FitidiSE s eddn. %, B TFHRIER
B P A7 TR B R 2 AP TBOR T ety TR s, iy FL AT LUd e — 26 Anp-34 2 28 1
Gl E B 1S BN G a5 B 2 R T B R Ik, A 2R 2SR AN
{7 . JTLh, RRDTool 7EAR 2 hifss T H rh e FHRAT TR Pt e A0dl, SR e AR AT A 0 4 i
AR R R SA ], CARCAS TR () B PN RSP (E 2R o Gt SRAT WIS 155 38 I A Dl VAT I R —
A4 T H, RRDTool [FIFERT DA A I8 HIRAF O DS A A G i e . Aid, XHA—
AT R AR A R AP

1. Nagios

Nagois Je— AW EAMISATAE Linux/Unix B 1T WA SRS RS PRSI T
WA b by A AR — M G TR &3, PUOVEAMUX A T
FEPEETHR, FRNESCRHT B OSSR A4 R EA DR R AT .

Nagios H I D REAMN AL S 5 ENLRYPEAI K CPU 113k, RAFHATHSE, BT
W28 A IR IR SS, 1 SMTP. POP3. HTTP. NNTP. PING %%, 44K, Nagios ¥iATHIHA4b—A
5 DR LT LR A e v v P AT LR T T R B 7 B RS R A

T RZHMEFOR YL, Nagios IHUVA THREASREME WAL . AR, B2
Wesh gz, HAT DARGF RS AN TR 3 BN A MR s mT DA 3 B EAN TR (0 B R Ak
B AT IOAL R, W] LABE AR Web DARCHA @ SIS @ anpL] CanFLa



ek IM T HIEH) . AU, Nagios 0] DA & HEEHT ) S8 HELIREL, Wnidsiz /b
IRV AR IS 2 5 P A5 B o T 2 B )75 BT 1E s 44 B g, ik ] DL 3 —A
BT 2 5 ) DownTime B [RJBC.

Nagios 73 0% i R 55 dsdm P i 0, 20 7 o S B2 KA Nagios M2 46 1F,
PITRAR I RO S R, ok 55 s i DR FO B BE L e d . A0 T B
UL R AHRAR B RIRSF D o JIRS5 s (1) Web JoR SR B D RER AR 90K, T LR HE HLI
JEzs AT A A KPR, B U I IR TR A4 R o TR I REAR AR 47 n ] — & (M
FAGE SIS

R, Nagios AT, A0S H AR XACSTR g HERESEAE R, 1A
SRR REENE REE R 2 Ve R A A M2 e o 48R, 3K AT LAZS & HAl i B AF R L R 58 ik
X—TTAE.

WNFE N TELNN Nagios FFEEAE FTF M, 1l B0 523 I ACHT A 2L By W0l SR ECEE A A
B E E: http://www. nagios. org/docs

2. MRTG

MRTG M AZ5 2 — K LU ) W3R 1, DhRELLACTT R, Al 1 A5 I 4%
PR AR o BRSO R H AT S, AR ORISR R 5, N e
CHE L T 2 i U R A

VRTG f9SBLER ESC R0, AT smp DY, VA WL B4 L OAISIIIIA, 3%
BB RN, AAUFHLIE RRDTool {RA7EK. 4A/FEHILIL RRDTool J5{RA7H MR A
RO, SRR, B htnl 05D R

X MRTG KU, BT EAIE R AT B A%, R w5 25 R 2 RAT A
(g% A A BIASK A M PR [0, [ I E B 4 A IR B, RIVAT 58 RS A2 T M e
o W TIRARY, A EER SRR, BOEL MRTC HERENER, K5
Wi B P E O R R T

HEONTEANR) MRTG A H M85 77k, 45 Jy Ml (http://oss. oetiker. ch/mrtg) LI
B AN SCAY

3. Cacti

Cacti A Nagios # KM AAET Fr& RATARH SRR RIEH RS . F74f LU RILIIRE,
EAETS A PIX — IR 99 T a8 . LT RE 5 &2 PHP, BC B AFAE MySQL Hedi e, Hodlak
EFFER TSNP PIS,  RAEEE Al WAIHT T A5 e BT /44 ¥ RRDTool

FEBUIE 2 I RE IS 1T, AR T JAb A S I AR i, i — @ 0%, A8 B
T 7] LA TR 2 AR, iAME MRTG A5k B R 1 L BEA PN i i) i 2%«

T A SRR R L REILIIAE 2 A Cacti 54b— MBS ) My TR T L



WA E R, BOE 2 MR, AR BATE YRS A RO E I XM
PR we (BRSS) W RBIZAET TR Z NN SR, AR A .

AR, BT _BIAIZ A B R A2 A, Cacti IEAFAEIR AR £ HoAh e . K
FA[ LI Cacti B 7 RIS FE LA {5 E: http://www. cacti. net/documentation. php.

AR TR, TSR AN R R AR SEBL, WA N AR 22 ALt R G 1
Nagios SRSEHLAEBEIRDE A PR 5% o Mok B A KRR 5 22 BRI AT 77 MRTG A1 RRDTool
RSB B AL I ACSE 4T LR B U SRORPRE Wil A — AN B & 1 A R 4
R GERE D Pt Rl k.

18.4 ING;

ARG IFAER 2B h H B B LW (B, w] SRR AR K. BRI R
AL AL RGUEAT M LT, KIRENSLS /2 RS BL IR R 5 R 26— I IR A BT 1, i
TR BRI T, th RS T ARG AT A o LA T DURR R 2 e (1 45 ol e A
EBATR AT R ARSRMPERE S, Bive AR,

AT MySQL edhs PR G IR HERAS . PR RERAS DL AR Y. (0 4507 A 204, 58
Jl T AT AR AR T N R R, A R X S A A )


http://www.cacti.net/documentation.php
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