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— http://sysbench.sourceforge.net/
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* MySQLY—/\—DERFEIX. VATLEMTERET S

mysql> show variables like 'auto®';

ERL DATLERH(Y—/\—ETE)DMHER

shell> mysgladmin -uroot -5 /tmp/mysgl.sock variables | grep auto

T Foommees * | auto_increment_increment | 1

| Variable_name | Value | | auto_increment_offset | 1
Foommmmm s ms s n s m s n e Fommmees * | autocommit | ON

| auto_increment_increment | 1 I | automatic_sp_privileges | ON

| auto_increment_offset | 1 I

| autocommit | ON I

| automatic_sp_privileges | ON I

o e fmmmmmme +

4 rows in set (.88 sec)

BEHE
—A T3 T7AILTERRE : my.cnf / my.ini
— —FFRY75Z 5 : SET [GLOBAL] <variable>=<value>

o g3 BfI(LOCAL), H—/\—£ 4K (GLOBAL) TDZEE A A BE
(VATLERHIZES>TIE. HHICEETELELVEDLH D)
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BEAR2: AT—FARH(RERET) DRER
C MySQUY —N\—DBIEE R T BB RT— 2R EHEHRT

I:IIL,\

mysql> show status like 'innodb_bufi%'; shell> mysgladmin -uroot -5 /tmp/mysql.sock extended

e bt bbb b tommm e +
| Innodb_buffer_pool_pages_data | 142 I | Aborted_clients I
| Innodb_buffer_pool_pages_dirty | @ I | Aborted_connects I

- AETFEDHIIT)(SQL)IZDOWTRAET HEE
mysql> FLUSH STATUS; <2 ') 3247>; SHOW STATUS;

- ERARYIZHESE I A BI(15ERT. AT—2REHDE 7D D HFKR)
shell> mysgladmin -u <1—H—%> -p ex -i 15 -r | grep -v ‘0’
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5.1.4 Server System Variables
http://dev.mysql.com/doc/refman/5.7/en/server-system-variables.html|
5.1.4. H—/IN— AT LEE
http://dev.mysql.com/doc/refman/5.6/ja/server-system-variables.html

5.1.6 Server Status Variables
http://dev.mysql.com/doc/refman/5.7/en/server-status-variables.html
5.1.6 H—/N\—RT—RAREH
http://dev.mysql.com/doc/refman/5.6/ja/server-status-variables.html

HXMySQL 5.6 & MySQL5.7 DU AT LEHDERTFEDEWNIDWNWTHESRLE-ERNZLU T TTARLTWET,

O m—

MySQL 5.7&MySQL 5.68% FE 7/ VT A—R ELER
http://downloads.mysql.com/presentations/20151030 05 MySQL-Parameter-comparison.pdf
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LS 271N 271N P Mgme ~ Vaue = Description
x y £ j Created_tmp_disk_tables 81 Mumber of temporary tables on disk created automatically by the server while executing statements
CCCCCCC = Created_tmp_files 7 How many temporary files mysgld has created
291 How many temporary tables mysgld has created
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/i 72 : MySQL Workbench
MySQL DatabaseD#E SR IRIR
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A= T4 THLFIFHEE
http://www-jp.mysql. com/products/workbench/features htm|

« Ay O—k5E

https://dev.mysgl.com/downloads/workbench/

et Ny |V
http://dev.mysgl.com/doc/index-gui.html
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* SOALX CTURTLEH AT —RAEHZHERTES

¢ DZaniﬂ@ﬁEn.b\1ﬁll
mysql> SELECT * FROM performance_schema.global variables;
mysql> SELECT * FROM performance_schema.session_variables;

¢ Z7_'—'3‘Z % = 5[ ODEE |:|:L.\1§IJ

mysql> SELECT * FROM performance_schema.global_status;
mysql> SELECT * FROM performance_schema.session_status;
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MySQL ServerD 7 —FT 9 F ¥

Clientl Client2 ClientN

L L L L L MySQL Server

Connection Thread Pool

Query Cache

= |nnoDB

Storage Engines ERUIEAY

= MEMORY
O 0 0 0 = Federated
pumizer DEEEE = ARCHIVE
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HY—/\OaAFR+U 3 &ALYE

EQE77'{)L m .cnf : Clientl Client2 ClientN
v l ] 1
. max_con\‘m\\ezctlrgns‘\(blSl) . [ T T T T T T T
R e P
— BYIEDHEAERNVEHELZTAHTEEEDHY 7
 thread_cache_size (9) %
— ALYFZaARIIaVDOURRIZE
w1 LTEH * mysql> show status;
- —HRE9IZIE — Max_used_connections
max_connections/3 * max_connections EHHETFTvY
— Threads_created
XUTEHERICKYVEEETE * thread_cache X
8 + (max_connections / 100) - BELWVHIETHINE

ORACLE
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AR IV H(BERETI—Y—H)NZIMGEIC
A 3075 75 FA hie PR 7€ 1 HE
MySQL Enterprise Scalability (Thread Pool)

MySQL 5.6 Sysbench OLTP Read/Write

12000 _ -
- MySQL Enterprise Edition
c
a 10000 Thread PoolBY
@ 8000
k]
(a1
l'-II:'-'r 6000 -
o
=1
g 4000 MySQL Community Edition
c
E 2000 Thread Pool#EL

MySQL 5.6.11
0 - ' ' ' ' ' ' Oracle Linux 6.3. Unbreakable Kernel 2.6.32
1 4 16 32 64 128 256 512 1024 2048 4096 8192 4 sockets. 24 cores. 48 Threads
Simultaneous Database Connections Intel(R) Xeon(R) E7540 2GHz CPUs

512GB DDR RAM

A %ﬁﬁl_ﬁ_&bﬁéi—c:&ﬁﬁghg%ttb\ £ M. MysSQL Enterprise Scalability

ORACLE
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Clientl Client2 ClientN

BREI7AIL my.cnf: l l i

* sort_buffer_size (256KB) r 'y ¥y ¥ V¥ 2P

— Y—FADAEYS AR, COYARXEBRE

U—MEFARIERIA. 4
—  MySQL5.6 T 74 /LMEME/INE N T=
(2MB=>256KB)
- ZDOMDread, read_rnd, etc... /XVT7IE mysql> show status;
T I IS TCRIELREWNVT—RXEZ L — Sort_merge_passes \ ”
o IN\YFUBLEDEBE. MEEITHIIC s TPAIEFIALIET—SY— DR
—_ 1 o= J fo i - o VJ—KAS SYERTD SNBSS
IS D/INSASEEETAEE éﬁﬁ%ﬁ\%%')ttﬁ’clmib FWEEICIE

c ATV ADFIAERE
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BREI7AIL my.cnf:

* query_cache_size (1MB)
— DI FryallBYETHAEVHAX
—  —HBRIIZ(E32MTOK

* query_cache_type (OFF)

— WEDHT—ARATITINTA—TAD
A —iN—~yREHHI15%

—  SELECTOLEZEAZ NS —/\NTHI)

— DEMANDIZERET H&. VI EITHFIC
SQL_CACHER)Z{TIF=0 )=+
Iy A agE

ORACLE

yi / / yi

Connection Thread Pool
A

Query Cache

=EIEEI | Query » 101101

* mysql> show status;

— Qcache_hits, Qcache_inserts

« Frviabyb/EHRER, EvERANSTNE
ITYFryae BT D LORE

— Qcache_lowmem_prunes
AERYLRRD=HIZHF vy anHIFRESN =B
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InnoDB /\T7#—< 2 X Tips

* innodb_buffer_pool_size (128MB)
—  MySQL&InnoDBDAHZFFIALTLINLIL,
AMUAEYDSOREEZEIYHTS
— TREATIVVROEMAEEF YA
* innodb_log file_size (48MB)
— innodb_buffer_pool sized25%~100%
— O I7AILNEDREREFRREIZYYE

InnoDB

Storage Engines ERYEAY

MERGE

= MEMORY
= Federated
= ARCHIVE

hoTWBhEF VY * mysql> SHOW ENGINE INNODB STATUS;
— [BEZRETHEITVI2ED g =
Jh A BRI EC I Z, Inr;)DiOJ)LVTJ;B'COD?ﬁ@JIHﬁ
* innodb_file_per_table (ON) : /{‘7‘/7770_”/
— T—JNLEFETOSEDIFAIVEDITHERE N e
— A

~ TARD/0D 7 ERibdatad 7 A )LD ,_ . .
RERAEZRAS =82 ON"ZHELE ~ 17/RY V1R, 2L

ORACLE
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InnoDB /N7 A —< > A Tips(fr =)

InnoDB

Storage Engines ERYEAY

MERGE

= MEMORY
= Federated
= ARCHIVE

* innodb_flush_log _at_trx_commit(1)
— 1(GEV)aZYMEFICOYE IS, EDACID
— 2 (L)) OZYRBFICIXOSD X yialcnd %

729, TARIEDD U IIEEWLE
- 0 (&RE) AV ZzEM1b(FEEAUT) 75y
* innodb_flush_method = O_DIRECT
— T=RIFAINTOEREIZOST v aZEALLETE
—  LinuxIREB Tl 2LDIB B0 _DIRECTIZLI=ANA —/IN—AYRERT A S

* innodb_buffer_pool_instances (1)
— mutexiR BT EETAHT=O
— innodb_buffer_pool_size AV KE<mutexii & WA —/\—AYR LG TWVDIEE X 2L EIZERTE

ORACLE
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%8 72 :innodb buffer pool® mutexii SR A iE
°EEI:IIL‘.\1§IJ

mysgl> select event name, count star, sum timer wait/1000000000 sum timer wait ms
-> from performance schema.events walits summary global by event name
-> where event name like '%buf pool mutex%'

e f—————_— e +
| event name | count star | sum timer wait ms |
e f—————_— e +
| wait/synch/mutex/innodb/buf pool mutex | 0 | 0.0000 |
f—————_—— f—————_—— e —— +

1 row in set (0.00 sec)

ORACLE
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InnoDB /N7 A —< > A Tips(fr =)

* innodb_io_capacity (200)

— InnoDBD/N\Y I TSIV RERDIZERT S
1/0F /N T4 (I0PS) D LRRZERTET S

Storage Engines [

8

InnoDB
MyISAM
MERGE
MEMORY
Federated
ARCHIVE

- BEGAN—VZEHERALTVWSIGEIEIEKRT S
— TIFIMED200(E. RMSATENI2AKRKD TRV HRICLI-ME

* innodb_read _io_threads (4)

* innodb_write_io_threads (4)
- BRGAN—VZFFERALTWAGEEIXIEKRT S
— TI2FILMEDAI, —HRBIIZIEX+ 7 HE

ORACLE
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#H 1 ;

ﬁE e CEd
s EYHTOENTNBAEYH A XEFT—T )L

R¥—<

B TEFLI-E2—DHS

C RE—T

B (SI T HESRB

mysgl> select * from sys.innodb buffer stats by schema;

sys A — M i5InnoDB Buffer Pool D{E KR Z

BRI TEETLI-EaA—¢&

o ———— - ——_—_———— - ———_—————— - e —————————— o ——_———— o ——_—————— +
| object schema | allocated | data | pages | pages hashed | pages old | ows cached |
- e mmm tpmm————— tm————— ———————- e mmm +
| employees | 95.55 MiB | 86.89 MiB | 6115 | 6115 | 06115 | 2850143 |
| InnoDB System | 3.75 MiB | 3.24 MiB | 240 | 240 | 240 | 3121 |
| world | 784.00 KiB | 538.18 KiB | 49 | 49 | 49 | 5205 |
| mysqgl | 272.00 KiB | 52.65 KiB | 17 | 17 | 17 | 561 |
o —— - ———_—————— - ————————— - tm———————— e —————— e —————————— +

4 rows in set

B {3 TO R

(0.13 sec)

« T—TJJLE

mysgl> select * from sys.innodb buffer stats by table;

ORACLE
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AFxF—I—-DTHA(Y

- IEFR1E . A F
—OLTPHEZIAAZURIE —tinyint, smallint, mediumint, 7z & .
—F—ADO T EHEEHIE /J\é‘f&T—Q*”’EEL‘T—QE’EEUH
—IOINDFA— /N —~YR —JOINIZ(ESFZRLCT—32 &I
— ;b= DT =AY A X INELED — charTl37g<varcharz €5
“E/REIER L—R|25E — AJRB7FEECAIENOT NULLZE &

—INTOMEZ HI5E .
- JETER 1L NUMERIC/DECIMALE Y INTZ 2% T %

— OLAPOLR—T125

) - cATYIR
- T—ADOTTRENSL 12797

- x
—JOINZHIEKTE%S . Efljﬂ‘ybx

— "covering index"
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—SQLALIE 9 HEF D NERIALIEF)IE
* SQLIZFNERRIZANIE FEZTFEDH TULVELV = REFRIZZ IR F)EIXRDBMSAVRH TLVS
—RCSQLTHH-TH., EITETEIMNEAIIKELNTA—IUANEDH L ENH S

c SQLFA—=2T2&2T. . SALD L RATR R B A LW KIBIZR LT 5 ENH LD L.
FYBWEITETEZERT HECLDHIE

AT TARAY
—SQLOEATETEZFRT SR B EHFD

—MySQLTIE, AAMM—ZADFTTAI(FERAL TS =0,
AAMZEDNWTEATAEIZERRT 4

~ATTARAT ORISR T LERBEIZEIL RS
~ATTARAENEY RNETHEZEZERTEALIIC, SQALF 12— T 1T
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s :x|~/\—7\ﬁ-7°-?47»r47“75\:|7\h?&ﬁ@éﬂ%l_%ﬂ?ﬂ?é%—j»\
A TIIADER
—151)
C F—T B FNBITH
e BAVTIIADYAX(R—IE)
c BAVTIIAD)—IR—=D DY A X (R—I )
s BAVTIIRADI—T4F) T4 (RITEEEDENFEET SN ?)
HEHERAEIL ThHNIE, A TTARAFERLETHEERRT 3
(AREH AT T4 A TEEDRTEEEELTLVAELY)

s MEHBHRIL. T ILNDT—E2H 0% B INT=2(Z T T
BitE NS

ORACLE




SQLF 2 —=2T DFEN

1. fREEAEHSQLDFFE
-X2Q—yxny
— SHOW FULL PROCESSLIST
—INTDF—X U RRF—T(sysAF—7)
— MySQL Query Analyzer

2. SQLMOEITETEPSQLEITR D R B ET F O HERR
— EXPLAIN. Visual EXPLAIN (MySQL Workbench)
— SHOW STATUS. Query Statistics (MySQL Workbench)
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SQLF 2 —=2T DFEN

3.5QLF 1—=2F Fi
— INDEX4E Rl (EII FR)

—SQL AT T4 A H D HI{E
(EVFEZERALT.JOINIEEZZERELIZY. FEDINDEXZEHAIE D)

~ VAT LEWRE
~T—JILEREHELE
_SQI—%*@%\ LSRN fd:E
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AO0—4xTyn45

« EITRREIMAEELEHREULEDVTIUZHE TS

T4 ILETIEHE ASNTULVEL (D AT LZE #og-slow-queries ZE%E L TH 1)

long-query-time: ¥ I TIERE (0.5&F8 E 9 411EX500ms)

log-queries-not-using-indexes : 1 VT Y AZ{FE>TLVEWWVI T YEETH A

T IAILEDE AEIEOSEDTF7AILIZH, log-outputd T3> T

T—ILALH AARE

EEEIR

c JTYDETHAZTTLTHALRA—2TYATICH AIND
=SETHOITYIE, AO—H )0 TIXHEZE TS

#Time: 08073101 16:25:24

#User@Host: root[root] @ localhost [127.0.0.1]

#Query time: 8 Lock time: 0 Rows sent: 20 Rows examined: 243661

SELECT part num FROM "inventory . parts WHERE
('ven” = "foo") ORDER BY 'delivery datetime  DESC LIMIT 100;

thinl

ORACLE
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mysqldumpslow

- AO0—9X)—OJ DEEY—IL
- AO0—9 T OT OHEANZNEIZ. BELTFa—=2T 3 RE
DTN ET HEELEIZEF

{52 A1

—mysqldumpslow -s at <AA—S2 TG J7 A )L %>
X"-sat"lF. VTV —EFEEEIEEH I —FETY—h3 54T a3 (TI4ILE

e

- BFERRETEODIT ) —DH BT HEILHELZL
= MySQL Query Analyzerz{E 2 (£, EFEDRBFND I —%EE(ZSHE A 6E

ORACLE
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SHOW FULL PROCESSLIST

e )(I) \\JI\
~-HAEZTHRORENMMNOTLNS
) TV 745 %E vl BE

» [Command: Query | E73> T \HHD Mo,
[Time JDENKEEEDZEHET

~DFATUNRARNETGE BEDH S
JTYDEMEKIDFHRELETENSD

T Ak

- EEHICEPERT H=HICIE,
AOVITNEFEEERTIDENDHD

ORACLE

mysql> SHOW FULL PROCESSLISTYG
%k kkkk*k*k 1. TYOW **kkkkkkkkkkhkkkkkk

Id: 1

User: MyUser

Host: localhost

db: inventory

Command: Query

Time: 1030455

State: Sending Data

Info: SELECT part num from ‘inv’;

2 rows in set (0.00 sec)

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.
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8 & : MySQL Workbench5SHOW FULL PROCESSLISTZ FE SR AT RE

» MySQL Workbench® ;& F 5l

—JI)ZETHROaARII IV ETFEL
'?TH#FEﬁb‘EL‘7I'J’ESQLIT'f'}"—CﬁEnM
=>E A7 JLEXPLAINTETEHEZTER.
AF—IV)—MoT—TILEEP
AT IVIRAEREHEDR
=>SQLEFa—=245

SHOW FULL PROCESSLISTD [E¥RZGUITHEEEL .
KZ7EHaxroavER" D)y (Show in Edltor’éf@?ﬂ)

ORACLE
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.Query 1x lacturx lﬂah‘llax

local

Administration - C

Client Connections

Id User

Host

DB

Comma

14 root
15 root
17 root
18 root
20 root

localhost:46804
localhost:46805
localhost:46807
localhost:46808
localhost:46810

 Copy Info

cakila
cakila
zakila
cakila
MNone

Sleep
Sleep
Sleep
Sleep
Sleep

4 =
-1

. All rights reserved.
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[EREEIEHSQALDFEIZHE R HsysAF—TDE 12—

== 4=

» statement_analysis: SQLEIZRATRFME . R1TEIZ, b—FILE TR
EHEITHRME., GEFEETLI-Ea—

* innodb_lock_waits: By fFHSQLDRHEMN TS HE 12—
2099LTWAR I3V 08B ETES

ORACLE



sys AT —{FEAHI: b—FZIILETEHRAREUSQLDFAE

mysgl> SELECT * FROM sys.statement analysis LIMIT 1¥G
R R b A b b A b b S b b S b b A b b S b b I S b 4 1_ rTOow R R b S b b R 4 b b S b S S b b g b b S b b I b b Y
query: SELECT * FROM "salaries’ WHERE “emp no = ?
db: employees
full scan:
exec count: 28
err count: 0
warn count: 0
total latency: 34.42 ms

max latency: 4.32 ms 7__\\771_)l/l‘—6(j:|‘_9)l/5§’/f?ﬂ%ﬁ3ﬁ75§
avg latency: 1.23 ms EL\:E)O)—G\/_I\é*L"CL\%)

lock latency: 4.53 ms
rows sent: 290
rows_sent avg: 10
rows examined: 290
rows examined avg: 10
rows affected: 0
rows affected avg:
tmp tables:
tmp disk tables:
rows sorted:
sort merge passes: O
digest: 0£9c46£90dfle6f06£923437ce0d3288
first seen: 2015-11-27 07:26:10
last seen: 2015-11-27 07:26:50
1 row in set (0.00 sec)

OO OO

22.4.3.45 The user_summary_by statement_latency and xSuser_summary_by statement_latency Views
https://dev.mysgl.com/doc/refman/5.7/en/sys-user-summary-by-statement-latency.html

ORACLE
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sysAEF—VERAB: AV IFESQLDFRE

mysgl> select * from sys.innodb lock waits¥G
R b A b b b S b I i b g b b S b b S b 4 l. row IR b A b b b d b b A b S A b b S b b S b b b b
wait started: 2015-11-27 00:21:47
wait age: 00:00:11
wait age secs: 11
locked table: "world . City"
locked index: PRIMARY
locked type: RECORD
walting trx id: 5956
waiting trx started: 2015-11-27 00:21:39
waiting trx age: 00:00:19
waiting trx rows locked: 2
waiting trx rows modified: 1
waiting pid: 15
waiting query: update City set Population=1780000 where ID=1
waiting lock id: 5956:115:5:2
waiting lock mode: X ,
blocking trx id: 5955 Oy FbLTLYSSAL ]
blocking pid: 14
blocking query: NULL
blocking lock id: 5955:115:5:2
blocking lock mode: X
blocking trx started: 2015-11-27 00:21:34
blocking trx age: 00:00:24
blocking trx rows locked: 2
blocking trx rows modified: 2
sqgl kill blocking query: KILL QUERY 14
sgl kill blocking connection: KILL 14
1 row in set (0.00 sec)

22.4.3.9 The innodb_lock_waits and xSinnodb_lock_waits Views
https://dev.mysal.com/doc/refman/5.7/en/sys-innodb-lock-waits.html

ORACLE
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SYSAF—V TOREDEFER

* statement_analysisD 5 RIXBIFIETH HT=8 . mysgldumpslow &LL<
BHERHMTEDHFDIT)—DOAHEHET H_EIE TSR

=MySQL Query Analyzer’&'ﬁz_li EEORRITEDII)—%
LA NG
Xesys AF—< MDps_truncate_all_tables7 O —U v & {F5&, fHHE(C
INTA—I LV ARF—TDIEREMNEAILTES
— {E A

mysqgl> CALL sys.ps truncate all tables (FALSE);
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8 2 BB ETEHSALD FFE ZH 1% 3L DMySQL Workbench

« MySQL Workbench®"Performance Reports"H\io

"High Cost SQL Statements"Z1ZE R (sys AF—V DIFHZEIZLTLVSD)

& MySaL Workbench

MANAGEMENT -
© Server Status Local mysalse
5 Client Connections Performance Reports
4§ usersand Privileges
[0 Status and System Variables Report. Statement Analysis
& Data Export ¥ Hot Suﬂls‘fﬂf yo Lists statements with various aggregated statistics
& Dote ImportRestore Izﬁ Eu?sf,u:;?::‘-‘n:.?m Query Ful Table s... Executed (¥)  Errors (£) Warnings (%)  Total Time Max Time (us)  Avg Time =+
INSTANCE Top YO by Event Category SHOW FULL TABLES FROM "sys’ WHERE "Table_type.. = 2 o 0 53340334 S06197.14 2667
Startup / Shutdewn Top YO in Time by Event Categories SHOW SCHEMAS 4 o 0 2938.58 37473.03 1061
Top /0 Time by UserfThread SHOW PLUGINS = 2 0 0 22551.70 11972.98 112,
A serverLogs ¥ High Cost SQL Statements SHOW GLOBAL STATUS & 12 0 0 21801.77 3120.94 18
# options File Statement Analysis SHOW STATUS = 2 (] 0 20214.80 19263.52 101
Statements in Highest 5 Percent by Ru SELECT @@version_comment LIMIT ? 1 0 0 15435.62 1543662 154,
PERFORMANCE Using Temp Tables SHOW SESSION VARIABLES LIKE ? = 10 0 0 10703.64 2905.20 10
& Dashboard With Sorting SELECT?AS 'sys_version' , "version’ ()AS “mysal_ 4 0 0 1041312 8374.96 261
& Performance Reports Full Table Scans USE "performance_schema’ 4 (1] 0 10395.04 9018.05 25
&N Performance Schema Setup Errors or Warnings SELECr'perfmcnanceis‘chema' ."events_statements.. = 1 0 0 8611.65 851165 86
¥ Database Schema Statistics SHOW ENGINE "innodb™ STATUS 2 0 0 7624.21 6980.21 38
Management Schema Object Overview (High Overhe SHOW SESSION VARIABLES LIKE ? = B0 0 0 73,29 998,12 70
Schema Index Statistics SHOW VARIABLES = 2 0 2 5809.18 3396.25 291
Sehema Table Statistics SELECT " CONNECTION_ID" () 4 0 0 3828.95 3468.16 9
Sehema Table Statistics (with InnoDB. SHOW GLOBAL VARIABLES = 2 0 2 3445.80 2196.78 17]
Tables with Full Table Scans SET “sutocommit” =? 3 0 0 2640.98 1868.04 3
Unused Indexes SHOW ENGINES = 2 0 0 2406.35 2105.97 12|
¥ Wait Event Times (Expert) SHOW SESSION STATUS LIKE ? L 4 0 0 2157.33 617,61 5
Global Waits by Time SELECT CURRENT_USER () 8 0 0 2154.04 1188.79 2
‘Waits by User by Time SET "autocommit’ = ? 4 0 0 1458.36 1182.63 3
Wait Classes by Time SELECT @@performance_schema 4 0 0 716.23 307.78 1
Waits Classes by Average Time SET SESSION TRANSACTION ISOLATION LEVEL REPEA. s 0 0 686.24 145.05 L4
¥ InnoDB Statistics SET CHARACTER SET " utf3" 4 0 0 378.05 143.41 !
InnoDB Buffer Stats by Schema SELECT CURRENT_USER () z 0 0 309,42 202,99 1+
InnoDB Buffer Stats by Table <[ i v
o m . v| oot | [ conyseecms | [ comoueny

A LocalmysalS6 x
Eile Edit Wiew GQuery Database

e —— () — " -

Server Ipols  Seriptine  Help

&&) o JEE & & B

Administration - Performance Re.

p— » -~ [ [

—mysgldumpslow&ERICL, FFERBTRD I ) —DAZEHME T S EIEH R
= MySQL Query Analyzerz{E 2 (X, EEDRMBHFD I —%EE(ZFHE A 6E

ORACLE
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MySQL Query Analyzer(- ') SR T #5E

Browse Queries [T Show / hide

| Database Activity - Database Activity - All MySQL Instances (Aggregate) v
Zoom: 1h 2h 4h 6h 12h 1d 2d

Database Activity - All MySQL Instances

W e e
« ETHMySQLY—/\D) -
é 't I E’: * Z mj - p—t e — = e — 5 — — =
@ SQL % *Em E @ select (SuM) @ Insert (SUM) @ Update (SUM) @ Replace (SUM) (B Delete (SUM) [ Call (SUM)
Show| 25~ |entries | Export data options... - Showing 1 to 26 of 469 entries
Quer B — e A Counts aEer Latency (hh:mm:ss.ms) Ro
N \\ & i e b Exec ~ Em ¢ Wam & ! Total & Max ¢ Avg & Avg History Total &
e vmstat’Zg & DOSAT K OMySQLD ST Eeeweeln w e i WS e
[= = INSERT INTO sbtest1 (i..c . pad ) VALUES () (1) test 2,000 0 0 100 @  01% 0002 0.000 2,000
LN A\ |—'—| V A E =~ commiT (1) test 2,000 0 0 100 @ 145388 0307 0053  ptwms 0
S H OW : Q / F @ % 1T [=f~ UPDATE sbtestt SETc =? WHERE id = ? (1) test 2,000 0 0 100 @ 0939 0148 0000 2,000
hJ =~ SELECT DISTINCTROW ¢ FR...? AND ? + ? ORDER BY ¢ (1) test 2,000 0 o 100 @ 1199 0764  0.001 200,000
[= - SELECT c FROM sbtest1 W._? AND ? + ? ORDER BY ¢ (1) test 2,000 0 0 100 @ 0668 0809 0000 200,000
» E’: 1 [= ~ DELETE FROM sbtest! WHERE id = ? (1) test 2,000 0 0 100 @ 0350 0218 0000 2,000
D 7 7 7 4 ) L d) @ E IJ 0) m E ‘i S g [~ SELECTSUM (K)FROM s_id BETWEEN 2 AND ? + ? (1) test 1,999 0 0 100 @ 0470 0797  0.000 1,999
=i - SELECT c FROM sbtest1 W._.id BETWEEN ? AND 7+ 7 (1) test 1,999 0 0 100 @ 0525 0795  0.000 199,900
o | — sl — RY 2 _
o OI |) d) = '?T A 73!.‘& . L>—|B %I;& . I'TMySQL Query Analyzer Z&/F T S_E T, BieEDap dSal
. T—FEFEL L VWL T, T—EN—X/INTF—VXE
= — — — > — _ <~/ - — - .
ETRRE. mET 25 ET—ERT 3 EICHETEELS, ELICEBHC LI, RIS, (TEEE
> BHSFI, pI B3 A TERTEELSLS
cFA—ZUTOEODBFEEEE L osmonss
a—=—2 = H

YIMDITRHRREIOZT
F—R)—S4 K (Keith Souhrada)

ORACLE
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MySQL Enterprise Monitor

A DM SQL*DL—/ F—EEHTE e =

H 4 R manager ~ @~ @~
N [Dachboards~ Events  Query Analyzer  Reports & Graphs™  Configuration™ Refresh of ~
f ‘ / l F Group Overview: L Production Replication -
o ey g -
Database Availability Show / hde calumns
Day 100% I Staws  © Emergency s Critical o Warning

~>z-‘rAc:o>|v|ySQLbL—/ \pLJY 2L ==
T—a ERE BRI LEE R ==

0 Sows < Emergency 5 Crtcal  ©  Waming
mylab locals idomain Up 0 1 1
Showing 110

I « Show AL Show / hide columns
Topic Time % Actions
x\ Sele M Insert (SUM; pdate (SUM) Replace (SUM elete (SUM) @I n Filesystem / (/devimapperivg_...  about 3 minute ago x
— a @t n Root Account Without Password 4 minutes ago x
uery Response Time Ind: N ~ N - R @0 un Root Account Without Password 4 minutes ago X
@0 in P Root Account Without Password 4 minutes ago =
- . @i mylab localdomain, mylablocald...  Server Has Accounts Without ... 9 minutes ago x
| | — O 1% - AL @i Sorver Has A 9 minutes ago x
. — ®q 7 @0 mylab localdomain_ mylab locakd Server Has Accounts Without ... 4 minutes ago =
S t @l mytab locakdomain Server H A 9 minutes ago x
@i mylab localdomain, mylab locald Server Has Accounts Without ... 4 minutes ago x
@I Server Has A 9 minutes ago x
s @ mylab locaidomain, mylab locald Slave Too Far Behind Master 2 minutes ago x
B S t - bl § o O g 110 11 o
- RIREMRE Al | < |]
Copyright © 2005, 2013, Oracle and/or ts afates. Al rights reserved 3.0.0.2886 - mylab localdomain (132 168.1.10) - Aug 27, 2013 11:36:01 am (Up Since: 1 hour, 24 minutes ago) - About

B D HHSQLX DR . HiEHEH |
D HTHRIEEZEQuery Analyzer “IN—F+ /L EMySQL DBA”
£ M : MysQL Enterprise Monitor o X 57‘//k
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EXPLAIN

« SQLD EITET B ZFE R P HE
—LaA—F~~DT7IERAE?
—~EDAVTIIREFERTHHI?
~JTyF T RITHENENISLM?

— 7AW —EDRELTWVGELID? G E

» SELECT/INSERT/UPDATE/DELETE/REPLACE
[ZxtLT=E1T 0] 5

c BITETEINEXLLLGWNEEIL. \
LUTORGEITOFELTFa—=20995
— ATy X B/EIBR
- T—OJILEE/THFEER
—SQLEM]Z . 0L

ORACLE

EXPLAIN SELECT part num
FROM "inventory . parts’
WHERE ( ven = "foo")

ORDER BY ‘delivery datetime
DESC LIMIT 100;¥G

kkkkkkkk ] row **xkkkkkkkkkkk

ID: 1
select type: SIMPLE
table: parts
partitions: NULL
type: ref
possible keys: ven, part#
key: ven
key len: 3
ref: null
rows: 872
filtered: NULL
Extra: Using WHERE
1l row in set (0.00 sec)

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.




EXPLAIND#E S

EXPLAIN [explain_type] {explainable_stmt | FOR CONNECTION connection_id}

explain_type: {
FORMAT = format_name

}
format_name: {
TRADITIONAL
| JSON
}
explainable_stmt: {
SELECT statement
| DELETE statement XEELABLTVAEXEBYET.,
I 'R'\ESPELF;TCEtattetment : BB, LTFTOY=a7IILTIRER TS,
statemen
| UPDATE statement 13.8.2 EXPLAIN Syntax
} https://dev.mysqgl.com/doc/refman/5.7/en/explain.html

https://dev.mysgl.com/doc/refman/5.6/ja/explain.html

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. 56
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EXPLAIN®D {52 FA 15 T HA(EE—)T

TOEAHEETID

mysqgl> EXPLAIN SELECT * FROM world.City WHERE ID='1532";

Fomm - e fomm e it fom -

| 1id | select type | table | partitions | type | possible keys

s T ——— mm——— R T o ———— o ————— ———

\ 1 | SIMPLE | City | NULL | const | PRIMARY

Fom - fomm———— fomm e fom -

1 row in set, 1 warning (0.00 sec) N = -
AVTFVIRTT I RAHETLGL |

mysql> EXPLAIN SELECT * FROM world.City WHERE District='Tokyo-to';

Fom - fomm———— fomm e fom - +————= o ————— e e fomm - fomm - +

| 1id | select type | table | partitions | type | possible keys | key | key len | ref | rows | filtered | Extra \

s T ——— mm——— R T tm———— - _—— tm———— o tm———— tm———— o o +

l 1 | SIMPLE | City | NULL | ALL | NULL | NULL | NULL | NULL | 4188 | 10.00 | Using where |

fom - fom————— fomm e fom - e fomm - t—————= e fomm fomm - +

1 row in set, 1 warning (0.00 sec)

mysql> ALTER TABLE world.City ADD INDEX City_DiStriCt(DiStriCt); . R _ N R
Query OK, 0 rows affected (0.11 sec) i Dlstrlctﬁlllﬁ’ff/T‘y?ZJE?]l] ]

Records: 0 Duplicates: 0 Warnings: 0

mysqgl> EXPLAIN SELECT * FROM world.City WHERE District='Tokyo-to';

- e e - Fo——
| 1id | select type | table filtered | Extra
- et e et it et e Fo—————
\ 1 | SIMPLE | City 100.00 | NULL

- e et e et e Tt e Fo—————

1 row in set, 1 warning

AVTFIYRTT IR ESES 1101 |

ORACLE
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EXPLAIND &,

1

Bl (RIX—T TS

mysqgl> SHOW CREATE TABLE world.City¥G

R R R A b b A b b b b A b b d b S b b S b g b b i b ¢ 1

Create Table:

)

mysql> SELECT COUNT (*)

mysql> SELECT COUNT (*)

ORACLE

Table: City

CREATE TABLE City (

>

1

14

"IDT int(11) NOT NULL AUTO INCREMENT,
"Name  char (35) NOT NULL DEFAULT '',
"CountryCode” char (3) NOT NULL DEFAULT '
"District’ char(20) NOT NULL DEFAULT '',
"Population® int(11l) NOT NULL DEFAULT '0',
PRIMARY KEY ( ID"),

CountryCode ),
FOREIGN KEY (°

KEY "CountryCode  (°
CONSTRAINT ‘city ibfk 1°

CountryCode ")

BLTWST—7ILDOEHR)

TOW R R A b b b A b b b b S b b A b S b A b b b 4

REFERENCES "Country  ( Code’)

ENGINE=InnoDB AUTO INCREMENT=4080 DEFAULT CHARSET=latinl

FROM world.City;

—————————— +
COUNT (*) |
—————————— +

4079 |
—————————— +

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

FROM world.City WHERE District='Tokyo-to'
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B EXPLAINDZIE

c T—J L EIZ1ITTHE AN D

ORACLE

31 =K
id 2TY)DID(T—TIILDIDTIFELD TER)
select_type DTV DIESE
table HEDT—T I
partitions XHRDIN—T4230 (IN—T4230T—TIILTHWMGEEINULLAE hEn )
type LaA—KR7I9RRZAT(EDISNT—TINIZT O EREINEH%ETT)
possible_keys F|FHTAJREHRA T VIR
key ERENFAOTYIX
key_len BIREINF-AVOTYIRADES
ref A TYIRELEREINSS
rows ITHOMERELY
filtered FHICEOTIAIWNARI T ENBITDEE
Extra BINEER

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.
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B : select_typeMH N TOI)DIELE

BN
=
(B
.
Tl
QL
oN

select_typeD{E

Bk

SIMPLE

PRIMARY

UNION

DEPENDENT UNION
UNION RESULT
SUBQUERY
DEPENDENT SUBQUERY
DERIVED
MATERIALIZED
UNCACHEABLE SUBQUERY
UNCACHEABLE UNION

EAfliZ7SELECT (UNION oY J 9T —Z{FEALALY)

o EBHMBIDSELECT

UNIONAI D228 LABFDSELECTR T—hR AV K

UNIONAI D228 LABEDSELECTRT—R AV KT, SMAID U T —ITIKFT S
UNIOND#ER

YT UL —HNDEFDSELECT

HIHIT)—NDEFIDSELECTT., SMAD I T —(ZKTFT S

IRET—T JLSELECT (FROMAIRDHTH ) —)

ERbSnf-9IJox11)—

BREX Y ATET MDY T —DITZEICBIFFHESN I ELH LT T I/ —

vy AR ulgelE YT I )— (UNCACHEABLE SUBQUERY) [IZ[E 9 AUNIONN M 2D & LLF§ M SELECT

ORACLE
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FH B : typeDh

unique_subquery
index_subquery
range

index

ALL

typeDE =BR
system 1 TULAVEWLT—T JL(systemT—TJ JL)  SconstD 455475451
const PRIMARY/UNIQUEA > TV Y RIZ KD EMRE (—EHER)
eq_ref PRIMARY/UNIQUEA > T Y9 RIZ&BIO0IN
ref A=—PTHWAUTORIZKDEMIRZE. JOIN
fulltext EXRBRAVTYVIREFERALI-EXRER
ref_or_null A== THWVTYIRIZEBHEMIERFE EIS NULLDOR
index_merge BEDAOTYIRET—D

HJ4H TN T, PRIMARY/UNIQUEA >V TYIRATEHERE (—ERE)

HITHITYRNT, AZ—ITHWMVTIORIZEDEMERE.
# IR

ATIIRADITIVAF v

INT—TILRFr>

ORACLE
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B ExtraDHEATOIT)—DONIBFEZHEET S

ExtradD{E

BErR

Using filesort
Using index

Using index condition

Using index for group-by

Using join buffer (Block Nested Loop)
Using join buffer (Batched Key Access)

Using MRR

Using temporary

Using where

27AIWI)—b (D490 )—RM)IZ&>T)—FET 5%
ATIDRIZT VAT BT TOT)DERERES(T—TIATIELRFE)
AVTYIRAV T30 TY 2R IUEITD

(RRL—U T O U AICWHEREA I Z KB BHOAHZEITD)

GROUP BY F7=I& DISTINCT & >f=V L) —% . 1O TYIRZ 1T TUIETES

JOINN\Y I 7% ERAL THELEZITD
$EET7ILTY X LIZE>T. Block Nested Loop / Batched Key Access H3H 1sh 5

MMR(Multi-Range Read) &1L ZE 1T
JI)—FNEBSH=OIZ. —BFT—TINEERTIBLENHD
727y FLTI=& . WHERERI D FKHIZK > TSHITRYIAHEITD

X ERIIRROGHIDAZEELTOET, FFHITLUTORZa7IILEZHER TSI,
8.8.2 EXPLAIN Output Format : EXPLAIN Extra Information
https://dev.mysqgl.com/doc/refman/5.7/en/explain-output.html#texplain-extra-information
https://dev.mysqgl.com/doc/refman/5.6/ja/explain-output.html#explain-extra-information

ORACLE
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Visual EXPLAIN
 MySQL Workbenchh i5Visual EXPLAINZ EX4S A BE
c AT HONADT O ERZAT%— H CHEE A BE(type D EZE & THI R A] §E
* JOINDJEEFEH—HBH THHM D

fi_film_category_category PRIMARY idx_fi_film_id

XF1—NK1) 7 )L 7.5 Tutorial: Using Visual Explain to improve query performance
http://dev.mysql.com/doc/workbench/en/wb-tutorial-visual-explain-dbt3.html

ORACLE
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http://dev.mysql.com/doc/workbench/en/wb-tutorial-visual-explain-dbt3.html
http://dev.mysql.com/doc/workbench/en/wb-tutorial-visual-explain-dbt3.html
http://dev.mysql.com/doc/workbench/en/wb-tutorial-visual-explain-dbt3.html
http://dev.mysql.com/doc/workbench/en/wb-tutorial-visual-explain-dbt3.html
http://dev.mysql.com/doc/workbench/en/wb-tutorial-visual-explain-dbt3.html
http://dev.mysql.com/doc/workbench/en/wb-tutorial-visual-explain-dbt3.html
http://dev.mysql.com/doc/workbench/en/wb-tutorial-visual-explain-dbt3.html
http://dev.mysql.com/doc/workbench/en/wb-tutorial-visual-explain-dbt3.html

Visual EXPLAIN (type D{EIZ LS B DIELY)

type D{E & BBk
system 56 1 TLDEELNT—T JL(systemT—TJL) SconstD 45557545
const 56 PRIMARY/UNIQUEA > T VI RIZ KD E MR (—ERR)
eq_ref ®e PRIMARY/UNIQUEA > T Y9 XIZ&BI0IN
ref o3| A=—JTHEWAVTIORIZKDEMEZR. JOIN
fulltext EXNRBATVIREFERALI-2XIEE
ref_or_null Sy AZ—ITHWVTYIRIZEBHEMIEFR EIS NULLDOR
index_merge % BEDATIIREI—
unique_subquery Be B 79 II)IAT, PRIMARY/UNIQUEA >V TYIATEHMERE (—ERR)
index_subquery B HITHIT)RNT, AZ—ITHWAUTIORICEDEHEERE.
range Be #ER R
index /] AVTIIADIILAF ¥
ALL RE INT—TILRFrY

ORACLE
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SHOW STATUS

cREDIVII(SAY)ITDONTRT—EREHERE
mysql> FLUSH STATUS; <2 T')521T>; SHOW STATUS;

R i v g @
—Sort_merge_passes
« TJ7AIEFRALIZT—Y—FD/RRE
c NOURTYTEINTWBGEIX. AV TIVIREFES>THIITIFELEBETELGLVELNERETT S
s AUTYIAIMEZLMZE L. sort_buffer sizeZHL3E9 5
— Created_tmp_disk_tables
« —BFT—TJINETARY LIZERLT-[E1%K

c ADURTYTINTWSIEE L, —BFT—TILEAEY LITERT H1=6I(C
tmp_table_size. max_heap_table_sizeZ #5589 5

ORACLE




Query Statistics

* MySQL Workbench®Query Statisticsh o, SQLF1—=2 4 BF(
ERT AREERMNLIFERZEELEDO THIETES

| Query statistics N
Result
Grid
Timing (as measured at client side): Joins per Type:
Execution time: 0:00:0.06200000 Full table scans (Select_scan): 1
Joins using table scans (Select_full _join): 0
Timing (as measured by the server): Joins using range search (Select_full_range_join): 0
Execution time: 0:00:0.05043091 Joins with range checks (Select_range_checdk): 0 EFE_F“‘
Table lock wait time: 0:00:0,00016700 Joins using range (Select_range): 0 s
Errors: Sorting:
Had Errors: NO Sorted rows (Sort_rows): 300
Warnings: 0 Sort merge passes (Sort_merge_passes); 0 Field
Sorts with ranges (Sort_range): 0 Types
Rows Processed: Sorts with table scans (Sort_scan): 1 .
Rows affected: 0 "é
Rows sent to dient: 300 Index Usage: =
Rows examined: 33921 At least one Index was used Query
Stats
Temporary Tables: Other Info:
Temporary disk tables created: 0 Event Id: 19386
Temporary tables created: 1 Thread Id: 33
Bxecution
Plan
Result 11

ORACLE
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SQLFa1—=2% :SQLFa1—=2 E
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SQLF 1 —=2D DERN
s AVTYIADMEZ TWEWITY—(F, AT VI REFE>THE
TEHULHRERETT B
—AVTIVIREFESIET. ROFILDVDEDT—2EERICZYHEES
— RET—RITTIERTEAGE (X)L AV TYIREFEDLEWNVANERIZES
X JRT—2DEHZTIEITH5E

—UPDATECA VT YIAIMEZATULWEWGEEIX. OVIFLZBE|ZHREIES
AIREENHAD T, EFE

* InnoDBTI, ALIBL FATTILILS 7Y EALIATICH L TRV IE MBI H7=80 ., 1L EFH
LA WUPDATEX CH-TH. 1 TUIRANEZ TOANE S ZTF—J )LavHIZH->TLES

« 3T — 7)buLJOINTZDH#li fEREIRDDEDT—TILMGI0OINT S
ADNIENRLN(K YRS AHNTEET— JILHMSI0OINTG B)

—JOINHRD I THIAAHZT DG ERE . WHEREANIZKHRIAHEEDT—T LI
LTI DANNEHINLEATHEET S

ORACLE
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ATYHORDEEEIR

c AT YD RETITBERRLN
— ATV RIESREREFDMEEIER LT M, BFFFIEA—/ A —AYRIZHS
—~BEITAHIOLEATYIRIEHFALLZL
* key(a, b) M55 key(a) [LHIFR
—N—T4FTIT4HMBEWERYSHEDFEEN DG XA T IR F FHEL
« ) HRNZHT DA TVIR
s A ZXDINSGAVTIIRETEFRT S
—TL 7499 X index(name(8))

* MySQLIZA T v RRNTIBRE D 5K D F| DA F) A 5E
—key (a,b) ... where b=5 XA/ T VI REE LN

ORACLE




AT IIADEEFIE(fRE)

« A=—9IE AT I XRIZIZUNIQUE F—J—FKZDIT5

o BTREE ATIDRIE)— b SINTAERERT =8O, 10 TYIREFELT
—RZTF IR TAHZET. AEICY —MNLIBZ AR TEAEELE S

— select * from t where b=5 order by c ... key(b,c) optimal

s YILFASLAVTYVIREERTS
—~MySQLDA T TAR AT A EIFIZCFI B TESA T YIRIEERMI(Z1D1E1T

* “covering mdexes”li4/T_I_J7ZI~77'|ZZ'§’%>T:H”CZ\%@
T—RARYH 5. 5F
—select c from t where b=5 ..MDiFE . key(b,c) KNELY

* OPTIMIZE TABLE ... AT YO ADBHmk(EE{L)H ] g

ORACLE
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AT T4 AF D {H
c EVREESICET AT TAIAFIZIEREL

- EVFDIESE
~ A2 TYIREVE
- EATEEALEWN AV TIIREERE
— STRAIGHT_JOINEX/ |+
* JOIND B EZTEE
~FTT4RAFE
« AT Y RAEVR, STRAIGHT_JOINEV b TIFIEE TS/, KU H #A AT BE

AN

Y
au

LTEITEEZEETED

LL

ORACLE




ATV IRED R
» USE INDEX. FORCE INDEX. IGNORE INDEX MD3FE£EH 3D

c FORAIZ([E->T. . RO—TJ%#IEETA_ LT HE
—JOINDT=8 . ORDER BYD =& . GROUP BYD 1=

* USE INDEX
—BEDAVTIIREFERT S5 AT T4AF (e r—ELHT
* FORCE INDEX

— USE INDEXIZ{LTUL NS AY, USE INDEXIZANZ T
[ T=O W AFrUZERLGN I EWIETRZET

* IGNORE INDEX
—EBTFEDATIIREFERHLGEWESIZ AT TAIA TR REE T

ORACLE
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AT IIREV D

4

1 451

mysql> EXPLAIN SELECT * FROM world.Country WHERE Continent='Africa' OR Continent='Asia';

1 row in set, 1 warning

ATV REFSTLVL ]

mysgl> EXPLAIN SELECT * FROM world.Country USE INDEX (Cont) WHERE Continent='Africa' OR Continent='Asia';

1 row in set, 1 warning

ORACLE

USE INDEXE R THA Y

—

T

DREEDIEMoT=

(AT TARAT DT =T LRX v DADEA EHIBETLT)
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AT HOAE D AHE

mysqgl> EXPLAIN SELECT * FROM world.Country FORCE INDEX (Cont) WHERE Continent='Africa' OR Continent='Asia';

o fo——————— o ——— f————— o - o - f———— f—————— - +
| id | select type | table | partitions | type | possible keys | key | key len | ref | rows | filtered | Extra |
o - fm— o ——— f————— - f———— fo——————— - f————— fm————— e +
| 1 | SIMPLE | Country | NULL | range | Cont | Cont | 1 | NULL | 109 | 100.00 | Using index condition |
o - fm— o ——— f————— - +———~=c f———————— - f————— fm————— e +

1 row in set, 1 warning (0.00 sec)

FORCE INDEXEX R TAU T O RADEAZ&EHIL .
ATV REFSEIITHEHT-

EEEIE]
COBIE, AT YIREVNDERAFGEZRAT 2HDBITHY ., Fa—=T DBIELTEIRELTY
(FRAADHEY TELWNGZEIX AVTIIRRT YV DANT—TILAX YO KYIENETHBT=0)

ORACLE
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HE A1VTYIRERDIEX

tbl_name [[AS] alias] [index_hint_list]

index_hint_list:
index_hint [, index_hint] ...

index_hint:
USE {INDEX|KEY}

[FOR {JOIN|ORDER BY|GROUP BY}] ([index_list])
| IGNORE {INDEX | KEY}

[FOR {JOIN|ORDER BY|GROUP BY}] (index_list)
| FORCE {INDEX|KEY}

[FOR {JOIN|ORDER BY|GROUP BY}] (index_list)

index_list:
index_name [, index_name] ...

KEFMIILUTOR=a7IILTIRER TS,

8.9.4 Index Hints

https://dev.my§qI.com/doc/refman/5.7/en/index-hints.htmI
13.2.93 MV TYIREVFDIEX

https://dev.mysqgl.com/doc/refman/5.6/ja/index-hints.html

ORACLE
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STRAIGHT JOINE>/

* JOIN(HEB) DIEFZIEE CETHEVH
cHBETLHE. ERDOT—TILANGRIDT—TILKYEIZGHEABRLBNS
— MySQLAMOINTEAT 5 7)L31) X LslL Nested Loop JOIN EZDHR F

— Nested Loop JOIN Tl EARBIIZEICEGEA ST (BREIFR) H
RICHEAPMAHER (RNEPR) KYEL/NSWVALINEHIIZFEE TED

-37—J)LLLELIOINT DB, R YA DEDT T IILMBIOINT M
NENRINKYBGAH M TEST—TILHBI0INT D)

* OUTER JOIN (4} 3R $& &) DEFIEXFEZ %L

—OUTER JIOIND B, #HEEFHEHIZ—HLEWMTZEOT—T L%
SIEEARMBLENH D=0

ORACLE




STRAIGHT JOINE D E

mysql>
->
->
->
->
+————+
| id |
+————+
1
1
1
+————+
3 rows
mysqgl>
->
->
->
->
+-———+
| id |
+-———+
1
1
1

3151

EXPLAIN SELECT CountryLanguage.Language,Country.Name, COUNT (*)
FROM City JOIN Country ON City.CountryCode=Country.Code
JOIN CountrylLanguage ON City.CountryCode=CountryLanguage.CountryCode
GROUP BY CountryLanguage.Language, Country.Name
ORDER BY CountrylLanguage.Language;

SIMPLE
SIMPLE
SIMPLE

Country
CountryLanguage
City

NULL
NULL
NULL

______ +_
type |
______ +_
ALL |
ref |
ref |
______ +_

____________________ +______________|.__
possible keys | key |
________ :___________+______________|.__
PRIMARY | NULL |
PRIMARY, CountryCode | CountryCode |
CountryCode | CountryCode |
____________________ +______________|.__

EXPLAIN SELECT CountryLanguage.Language, Country.Name, COUNT (*)
FROM City STRAIGHT JOIN Country ON City.CountryCode=Country.Code
STRAIGHT JOIN CountryLanguage ON City.CountryCode=CountryLanguage.CountryCode
GROUP BY CountrylLanguage.Language,Country.Name
ORDER BY CountrylLanguage.Language;

SIMPLE
SIMPLE
SIMPLE

ORACLE

City
Country
CountrylLanguage

index
eq ref
ref

o o ——
| possible keys | key

+ _________ : ___________ + _____________
| CountryCode | CountryCode
| PRIMARY | PRIMARY

| PRIMARY,CountryCode | CountryCode
o o ——

JOINJIEE A FROMA) THEE L1 IEEIZA-> TS |

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

———————— +
key len |

—

NULL |

3 |

3 |

———————— +

+ _________
| key len

e _
| 3

| 3

| 3

_|_ _________

LRAR—=TA 7>
LRAR—=TA 57 O>
LRAR—=TA 7 O>
LRAR—=TA 7 O>
LRAR—=TA 7>
LRAR—=TA 57 O>
LRAR—=TA 7O

LRAR—=TA5i o>
LRAR—=TA5i o>
LRAR—=TAT >
LRAR—=T i >>
LRAR—=T i >>
LRAR—=TAHi >
LRR—=TAHi >
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STRAIGHT_JOINE> + D {52 A5 (EXPLAINEE JI D E)

———————————————————— o m ¢
ref | rows | filtered | Extra |
———————————————————— o m ¢
NULL | 239 | 100.00 | Using temporary; Using filesort |
world.Country.Code | 4 | 100.00 | Using index |
world.Country.Code | 18 | 100.00 | Using index |

———————————————————— L S = 9= %= -9 1=
Z DI, STRAIGHT JOINEV FDFERAEE
REATH-HDOHFITHY., Fa—=2TD
HlELTIEAEYI T,
(RERRH/NELVEDINested Loop JOINIZENERY)

———————————————————————— et e s e et et &
ref | rows | filtered | Extra |
———————————————————————— e
NULL | 4188 | 100.00 | Using index; Using temporary; Using filesort |
world.City.CountryCode | 1 | 100.00 | NULL |
world.City.CountryCode | 4 | 100.00 | Using index |
———————————————————————— e

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. 78
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WE A TT4IAHELE

ek EL Aa—7J
BKA, NO_BKA BKA(Batched Key Access) join D& %h/EE%h HT)—Javy, 7—J I
BNL, NO_BNL BNL(Block Nested-Loop) join D H %N/ Exh HT)—Javy, 7= I
MAX_EXECUTION_TIME JT1)—DERITHEFREHIR Sa—/\JL
MRR, NO_MRR MRR(Multi-Range Read) D H %h/E T—I, AV TIIR
NO_ICP ICP(Index Condition Pushdown) & 3h/&E%h T—IL, ATIIR

NO_RANGE_OPTIMIZATION AU FTYIRLUSRAFvy AVTIVIRAT—S  I—RAVTYIRAR T—IL, AVTIIR
F 4> (Using index for group-by) M EEXN

QB_NAME HT)—2J0yY 1AD1D2DYTHI))IZ&RIZEFIT5 HIT)—Javy
QB_NAMEEV R THFIFT-ZHIZ. DET N (BKAZEE) THETES
SEMIJOIN, NO_SEMUJOIN MEA TR K SmBIED B/ ED HITY—J0avy

REILEITIE R TEAAXILLUT D4ESE
DUPSWEEDOUT, FIRSTMATCH, LOOSESCAN, MATERIALIZATION

SUBQUERY Y I YT —DixiEL Fi%E% B TE (INTOEXISTS or MATERIALIZATION) T )—J0Ov%

https://dev.mysqgl.com/doc/refman/5.7/en/optimizer-hints.html

XSEI =217 )L :8.9.3 Optimizer Hints
ORACLE
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F1— = EFLNAARNE S X ?

o MySQL Standard Edition/Enterprise Edition( FR) D2 HIMH (L.
Fa——UJICETABEETE Y R—rRIZEST-6. Bt D
HYIR—hI DTS TRINA RE2(THED A EE

ch(ZH, N—TAL IV ERETDLE 2 — 0 R F—TEKETD
LE 21—+ %} A] g

E‘_"f‘m (j:_‘é’; b%g EEIJIL.\TéL\
—MysQL aAVHILTA T - HR—k

https://www-jp.mysal.com/support/consultative.html

ORACLE
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https://www-jp.mysql.com/support/consultative.html
https://www-jp.mysql.com/support/consultative.html
https://www-jp.mysql.com/support/consultative.html
https://www-jp.mysql.com/support/consultative.html
https://www-jp.mysql.com/support/consultative.html

Program Agenda

D 2%
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=
=
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MySQL Enterprise Edition

ORACLE
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MySQL Enterprise Edition
EDRR-JVTAHVBREIZENT, ZEELANILOMYSQLRT—3E T4,

X7, B, TYTEALERBL  EDRR DV TAHIVERBIZENT
YR EARMDHIiRZERIR

Get
Immediate Improve
=] .
MVSQLEAO)EE{E Help if/when Performa.n.ce
Needed & Scalability

‘:a RO'O)%E{EE'&TR—I\ Increase

Customer

Satisfaction Reduce TCO

00 ey T EERROR L

Mitigate Risks

Enhance Agility &
Productivity

ORACLE



MySQL Enterprise Edition MY —E XAT31)—

o HEREME o BTIR o F T brik—
* NPT YT

* FHF

o B

A4 L—3ay

. :D*ﬂ')h“»f‘/ﬁ"‘d‘?l‘f—
*ASUIERZ/ED
B {E{REL

= B FTE

*tXal)T«

- fm
*EHR

*fE=1k

ORACLE



I hRMysQLA Z iRt 9 5 {f{E
550 R D L

®
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MySQL Editions

Standard Edition Enterprise Edition Cluster CGE
P RE 2
MySQL Database v
MySQL Connectors v
MySQL Replication v

MySQL Fabric, MySQL Utilities

MySQL Partitioning

MySQL Router

Storage Engine: MyISAM, InnoDB

Storage Engine: NDB (ndbcluster)

MySQL Workbench SE/EE*
MySQL Enterprise Monitor*

MySQL Enterprise Backup*

MySQL Enterprise Authentication (9} EREREEH7R—k) *

MySQL Enterprise Audit (7R!) & —~N—X BT E#5E) *

MySQL Enterprise Encryption (JEXt#REE S 1E) *

MySQL Enterprise Firewall (SQLAf x93 %xfk)*

MySQL Enterprise Scalability (ALK T—JL) *

MySQL Enterprise High Availability (HAY7R—) *

Oracle Enterprise Manager for MySQL*

MySQL Cluster Manager (MySQL Cluster& ) *

MySQL Cluster Geo-Replication

SISISIKISISISISISK ISISISISIKISIK
ANANA A NANA NA NA NA NANANANANANA NANANANANAN

ORACLE
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MySQL Editions
Standard Enterprise Cluster

SE EE CGE

Oracle Premium Support

24F%F 81365 H Y 7Rh— k v v v
14 T FEEFIR v v v
A I/J IOR—R (4 (4 (4
INTEE&/ Ny FIRH v v v
AVHILT A4 VT HHR—F v v v
A2V IE G EDENEREL

Oracle Linux (4 v (4
Oracle VM (4 (V4 (4
Oracle Solaris (4 (V4 (4
Oracle Enterprise Manager v v
Oracle GoldenGate (4 v
Oracle Data Integrator v v
Oracle Fusion Middleware (4 v
Oracle Secure Backup v v
Oracle Audit Vault and Database Firewall (4 v

XBI O HEFEIZ. MysaL EditionsDH A FEERB T &L,

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.
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http://www-jp.mysql.com/products/enterprise/em.html
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MySQL Support® 431

c [INTA—X VR Fa2—=2% | PISQLF2—=2F 1FT

B E T R—FDERE N

c AVHFNTAVT RN EFNTHY. I - LE1— ) INTF =RV R-Fa—=0T | TLT
Jr—a2-LEa—] [IN\—T43=25 - LE a— 11 E xRl BE
http://www-[p.mysql.com/support/consultative.html

e Y—ROA—FLAJLTHR—IATEE

e [FEAEDYR—IIOZTHRY—REEHEH D=0 IR
s BRIV OZTEYR—FIUOZTEFITEELTLNVS

- YIBH —/\—H RS
. CPU. 37 $IZIRELAELMEIS A
s AZOINDTATEAL LY R—bk

s BRI RS — BT BT, BRI HEEL TOTL

http://www-|p.mysqgl.com/support/

ORACLE
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http://www-jp.mysql.com/support/consultative.html
http://www-jp.mysql.com/support/consultative.html
http://www-jp.mysql.com/support/consultative.html
http://www-jp.mysql.com/support/
http://www-jp.mysql.com/support/
http://www-jp.mysql.com/support/
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SAREE AP P PNk
c TIHIRERETIR AVTYIRR=F0R—TU YT LT,
HetIEsmZzRED
— O RT LZEH innodb_stats_persistent_sample_pages TH T2 45 9 5
NR—U Bz EHE A EE
— CREATE TABLE. ALTER TABLERF[ZSTATS SAMPLE PAGESHZ{EFALT.
T—IIWEICH LTI T HER—DHEEE A6
S KRRGET—TIVIZDNT #HEHRBOBEZRLLI-WMEGEGE.
FETF1—=25 ORE
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MatFEHRZEzBARTI 3137

c T I T—ED10%E EHL1=FF
~ AR BAEOLEE/N\VI TSV VFTERBATITHONS

* ANALYZE TABLEE{THF
—~BARBICEREDRAMZIYT THETEHRZBITETES

14.3.11.1 Configuring Persistent Optimizer Statistics Parameters
http://dev.mysql.com/doc/refman/5.7/en/innodb-persistent-stats.html
14.13.16.1 KIGHIA T TA A FIHET D INSA—2DIERK
http://dev.mysql.com/doc/refman/5.6/ja/innodb-persistent-stats.html

ORACLE
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mysqgl> SELECT COUNT (*)

pommm - +
| COUNT (*) |
e +
| 4079 |
e +

1 row in set (0.

mysqgl> select *
+ _______________
| database name

1 row in set (0.

mysgl> select *
+ _______________
| database name

0

0 sec)

FROM world.City;

JAXEEH

from mysgl.innodb table stats where table name='City';

from mysgl.innodb index stats where table name='City';
_____________ +_____________________

_I_
|
+
|
|
|
|
|
|
|
+

7 rows in set (0.00 sec)

ORACLE

index name

_____________ +_____________________

CountryCode
CountryCode
CountryCode
CountryCode
PRIMARY
PRIMARY
PRIMARY

last update

2015-11-26
2015-11-26
2015-11-26
2015-11-26
2015-11-26
2015-11-26
2015-11-26

BTV DEEIC

KU, EREFETITEEL

______________ +_____________I______________
stat name | stat value | sample size
_____ T T __T_____
n diff pfx01 | 232 | 7
n diff pfx02 | 4079 | 7
n leaf pages | 7 NULL
size | 8 | NULL
n diff pfx01 | 4188 | 20
n leaf pages | 24 | NULL
size | 25 | NULL
______________ +_ ________+_____________

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

CountryCode
CountryCode, ID
of leaf pages in the index

Number
Number
ID

Number
Number

of pages in the index

of leaf pages in the index

of pages in the index
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mysgl> ALTER TABLE world.City STATS SAMPLE PAGES=25; 4[ -|j-‘~/7°u_~/7/\°_:/§&0)i§jm ]

Query OK, 0 rows affected (0.01 sec)
Records: 0 Duplicates: 0 Warnings: 0

mysqgl> ANALYZE TABLE world.City; r = A
N — R i Fommmmmmoms + 1 MEIBHRBITE ]
| Table | Op | Msg type | Msg text |
fom - Fomm—————— fom Fomm +
| world.City | analyze | status | OK |
Fom Fomm—————— Fom Fomm - +

(

mysqgl> select *
+ _______________
| database name

+

| |
o —— o +
| world | City |
o — o —— +
1 row in set (0.00 sec)

mysgl> select *

from mysgl.innodb index stats where table name='City';

o Fomm - Fom e e e e T Fom e Fomm————————— Fom - o +
| database name | table name | index name | last update | stat name | stat value | sample size | stat description |
Fmmm—————— ————— Fmm———— ————- o ———— ——————- fm——— e fm——— ————————— tm——— ——————- fmm————— ————- fm——— B e T +
| world | City | CountryCode | 2015-11-26 20:48:26 | n diff pfx01 | 232 | 7 | CountryCode |
| world | City | CountryCode | 2015-11-26 20:48:26 | n diff pfx02 | 4079 | 7 | CountryCode, ID |
| world | City | CountryCode | 2015-11-26 20:48:26 | n leaf pages | 7 NULL | Number of leaf pages in the index |
| world | City | CountryCode | 2015-11-26 20:48:26 | size \ 8 | NULL | Number of pages in the index
| world | City | PRIMARY | 2015-11-26 20:48:26 | n diff pfx01 | 4079 | 24 | ID |
| world | City | PRIMARY | 2015-11-26 20:48:26 | n leaf pages | 24 | NULL | Number of leaf pages in the index |
| world | City | PRIMARY | 2015-11-26 20:48:26 | size \ 25 | NULL | Number of pages in the index
o fom e fom - o tommmm et/ - fom e o +
7 rows in set (0.00 sec)
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* MySQL 5.7 A TT4RAHDIARXFRELYEZF
cUTDT—TIIIEZEZRELTFa——2T9 5

— mysqgl.server_cost
— mysql.engine_cost

=>4 Al gE

— >/ A gE

» ) engine_cost T—2 JLM io_block _read_cost @) cost_value &
KELTBDE TARII/ODARKYKRELRBEEOLNS

ar R
8 9.5 The Optimizer Cost Model

http://dev.mysgl.com/doc/refman/5.7/en/cost-model.html
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T T4 A DEED HE

o O AT LZEH optimizer_switch IZ&Y AT T4 A Y D ENEZLHITEN AT BE

. BKA(Batchqd Key Access). B\NL(I%Iock Nested Loop). MRR(Multi-Range
Read). HEDwBEILTILTY X LD BN/ ENFFHIEHTES

FilE ¥R
8.9.2 Controlling Switchable Optimizations
http://dev.mysgl.com/doc/refman/5.7/en/switchable-optimizations.html

8.8.5.2 YU Z Al 74 sx i 1k 0D il fi]
http://dev.mysgl.com/doc/refman/5.6/ja/switchable-optimizations.html
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IN—T43=2y
c IN—T a2 ElE?
— T —AEETFEDHSLDEIZE > THEIL TCTEIETEAHEE
.+ il
— T —INDT I RRE/N—T4 AV BHITRYIADHHIEITLKY,
LARRAZA LD R LT BHA[EENH S
- T—3NEREEENEIDS
- ) BET—REHIBRT BFFIZ, /N\—T 423 B{SI TTRUNCATE/DROPTZ %

* R

— PHERF—AMERIEVRE IR EEO MU T OT=27 L TCRRTAL
—EFHIPREIEAH D 18.6 Restrictions and Limitations on Partitioning

https://dev.mysqI.com/ploc/refman/5.7/en/partitioning—limitations.html
19.6 IN\—T423=27 O HIF EHIRE
https://dev.mysqgl.com/doc/refman/5.6/ja/partitioning-limitations.html
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IN—T423=2)
s IN—T A3 DRALTE4LD
—RANGE : AS LENEFEEIETE
—LST :AEFEDHSLEZIETE TEHRE]. T KMR]. &E)
—HASH BUBEHS LD/ N L{ETHITS
—KEY : XZFHHSLD/INYLETHITS
*2DDIN=TALAZ VT EMAB BRI ITN—T423=2T 0,
EHINE/N—T423=2T FT—IZHETE I HCOLUMNS/N\—T13 =T %
FIFATES

MIN—TA42aA= T AATDFHMEIUT ORI =aTIILTIHER TS
18.2 Partitioning Types
https://dev.mysqgl.com/doc/refman/5.7/en/partitioning-types.html

192 IN\—T423= T 34T
https://dev.mysgl.com/doc/refman/5.6/ja/partitioning-types.html
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* MySQL WebH A1k
https://www-jp.mysgl.com/

* MySQLAZ 2 =T 4 WebR—
http://dev.mysgl.com/

« BARMysQLA—H—= (A=) T YRXREY))
http://www.mysqgl.gr.jp/

s ANVERER

—mysqgl.comDA RN rAR—T
https://www-jp.mysql.com/news-and-events/events/

—AZI9IWHEERKDARER—I(0TN Japan - [ R k=235 —)

http://events.oracle.com/search/search
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MySQLD kR Fa Ak
» MySQL Developer Zone(http://dev.mysgl.com/)ICF F 1AV MENAFINTLVS

c LTFTORFAAUME2015F6 BIZHARE RN ARHESNT
—MySQL5.6 )7L AT =27 IL (B MySQL Cluster 7.3-7.4% =27 L)
http://dev.mysal.com/doc/refman/5.6/ja/index.html|

— MySQL Enterprise Monitor 3.0.18 ¥ =27 )L
http://dev.mysal.com/doc/mysqgl-monitor/3.0/ja/index.html

— MySQL Enterprise Backup 21— —XH Ak (/\—3> 3.11.1)
http://dev.mysqgl.com/doc/mysagl-enterprise-backup/3.11/ja/index.html
. FREAERABLBICEERE S 1 A OAMEESN TOBRES
BB, FX 1AV BEE I RERFF 1AV M ADE TSR T,
(URLD”ja"ER 7 %"en” |ZEE T HE . BEBIRFF AV M RIRATRE)

ORACLE



http://dev.mysql.com/
http://dev.mysql.com/
http://dev.mysql.com/doc/refman/5.6/ja/index.html
http://dev.mysql.com/doc/refman/5.6/ja/index.html
http://dev.mysql.com/doc/refman/5.6/ja/index.html
http://dev.mysql.com/doc/mysql-monitor/3.0/ja/index.html
http://dev.mysql.com/doc/mysql-monitor/3.0/ja/index.html
http://dev.mysql.com/doc/mysql-monitor/3.0/ja/index.html
http://dev.mysql.com/doc/mysql-enterprise-backup/3.11/ja/index.html
http://dev.mysql.com/doc/mysql-enterprise-backup/3.11/ja/index.html
http://dev.mysql.com/doc/mysql-enterprise-backup/3.11/ja/index.html
http://dev.mysql.com/doc/mysql-enterprise-backup/3.11/ja/index.html
http://dev.mysql.com/doc/mysql-enterprise-backup/3.11/ja/index.html
http://dev.mysql.com/doc/mysql-enterprise-backup/3.11/ja/index.html
http://dev.mysql.com/doc/mysql-enterprise-backup/3.11/ja/index.html

MySQLD kR Fa Ak
* MySQL Documentation: MySQL Reference Manuals
http://dev.mysgl.com/doc/

* MySQL Documentation: MySQL Workbench
http://dev.mysqgl.com/doc/index-gui.html

* MySQL Documentation: MySQL Utilities/MySQL Fabric
http://dev.mysgl.com/doc/index-utils-fabric.html

* MySQL Documentation: Connectors and APIs
http://dev.mysgl.com/doc/index-connectors.html
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* MySQL Documentation: Other MySQL Documentation

http://dev.mysgl.com/doc/index-other.html
="world database” L EDH T ILT—ER—REL A O—R Al

* MySQL Documentation: MySQL Enterprise Products
http://dev.mysgl.com/doc/index-enterprise.html
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ORACLE  Oracle Software Delivery Cloud

Software Delivery Cloud

http://edelivery.oracle.com/
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