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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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MySQL Workbench®#EE (11 =7 & B Akl 3tidE)

- 51 - BFE
—-E#/MFIE. SATLEEYAT—HRE —SQLIT <4, SQLEEHZ. saLd— R#TE.
R, OJMER. 1— b"éﬁi w3 sQLE>AYIAI\A S4B, sQL
BB ATSIINEIR, T-IIRE, Snippets(A7— N> MEFIRA).
INIA =Y RS 3R — R&LIK— R, Visual Explain
GIS Viewer, Dump/Import
° 5%& N1 —33>
— E-RRRIERK, JAT—RIZSZFUYT — B IERDBMSHS DN A I L —23>
IN=AT>2Z7U>7) — PostgreSQL, MS SQL Server, MS Access,

SQLite, SQL Anywhere, Sybase ASE
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MySQL Workbench®HERE

- DBRFIA MES

— T —=AIR=ZRAF =N DEHZ FF1X> b
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* MySQL Enterprise BackupFGUI

—)\WowIS3TDE

=1E

@ MySQL_Enterprise_Reverse_Engineering_Sample.pdf - Adobe Reader —-‘ == X
File Edit View Window Help S
B e =] L@ 8 8|2 = | Fill &Sign ~ Comment

] address v ] country v _] inventory v _] store i
! address_id SMALLINT(5) ¢ country_id SMALLINT(5) ! inventory_id MEDIUMINT(8) ! store_id TINYINT(3)

> address VARCHAR(50) = ———1| ¥ country VARCHAR(50) ———+
|

> address2 VARCHAR(50) > last_update TIMESTAMP

2 district VARCHAR(20)

@ film_id SMALLINT(5)
@ store_id TINYINT(3)
 last_update TIMESTAMP

% manager_staff_id TINYI!|
@ address_id SMALLINT(5)| =
0 last_update TIMESTAMP|

@ city_id SMALLINT(S) ﬂ >
> postal_code VARCHAR(10) } | VT yl % i‘f
» phone VARCHAR(20) TR, ﬂI, ,,,,,,,,,,,,,,, e N | H |
> last_update TIMESTAMP I | | | i }
> L 1 } Lo
v T film_text ¥ ] staff v } 1 staff_list }
} 7 film_id SMALLINT(6) ! staff_id TINVINT(3) | I I |
|  title VARCHAR(255)  first_name VARCHAR(45) | | ‘T" - J‘—
} > description TEXT J last_name VARCHAR(45) | — 7} 77777 ! } I
| > @ address_id SMALLINT(S) } | }
} I » picture BLOB | \r‘ T
| o __ <] & email VARCHAR(50) ,,1 ,,,,,,, 11 1 v

2329x1087in < i}
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MySQL Workbench | Table customer
(s5/17)
Model Report
Columns
Schema mydb Column Not
Key e Datatype Null Default Comment
Schema Tables PK  customer_id  SMALLINT(5) Yes
. store_id TINYINT(3) Yes
Schema sakila
first_name VARCHAR(45) Yes
Schema Tables last_name VARCHAR(45) Yes
actor | email VARCHAR(50) No NULL
address I address_id SMALLINT(5) Yes
Cal SoiNg active TINYINT(1)  Yes  'I'
aby create_date  DATETIME  Yes
country
. last_update TIMESTAMP Yes CURRENT_TIMESTAMP ON UPDATE
s ofhes CURRENT_TIMESTAMP
film
film_actor -
= Indices
film_category
film_text Index Name Columns Primary Unique Type Kind Comment
inventory PRIMARY Yes No PRIMARY
language ol idx_fk_store_id No No INDEX
payment idx_fl_address_id No No INDEX
rental B idx_last_name No No INDEX
rental con
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Mavigator
MANAGEMENT
G Server Status
_.‘l Client Connections
j_ Users and Privileges
I status and System Variables
d; Data Export
X DataImport/Restore

INSTANCE
B startup / Shutdown
A Server Logs
Z~ Options File

PERFORMANCE
@' Dashboard
(S?_‘- Performance Repaorts
(b\ Performance Schema Setup

MySQL ENTERPRISE
a Audit Inspector
é Online Backup
£y Restore

Management

Information

Object Info

ORACLE

S&l o JEFEEIL B «

o i -

File Edit View Cluery Databese Sernver Tools  Scripting Help

SQL File 3*

Server 5.6

Available Server Features

Performance Scherma:

Thread Pool:
Memcached Plugin:

Semisync Replication Plugin: O Audit Log: 2 nfa

Server Directories

Base Directory:
Data Directory:

Disk Space in Data Dir:

Plugins Directory:
Tmp Directory:
Error Log:
General Log:
Slow Query Log:

remneveien-sever| MlySQL Workbench

vse | @FIAAULIEGUIN—=AD

PerformanceDIE: R

P

M\r?QL Enterprise Server - Advanced Edition (Commercial)
linux-glibc2.5 (x86_64)

Jetc/my.cnf

Sat Mar 07 07:50:41 2015 (0:38)

Compiled For:
Configuration File:
Running Since:

@ 0On SSL Availability: D Off
© nja PAM Authentication: © Off
on Password Valdation: @ ©On  (Policy: STRONG)

fusrflocal/ mysql

[usrflocal mysql/data/

71M of 6.7G available

[usrflocal{ mysql/libf plugin/

[tmp

@ on Jusrflocal/mysql/data/misc.err
@ 0On [Stored in database]

@ 0On [Stored in database]

this server is not a slave in a replication setup

SHAZ256 password private key:  private_key.pem

Server Status Load Connections

Running 0.0 5

Traffic Key Efficiency

0.0 B/s 91.7%

Selects per Second InnoDB Buffer Usage

0 5.2%

InnoDB Reads per Second InnoDB Writes per Second

0 0

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |



General Dashboard

FYRD—, 5=/, InnoDBDIRAZ B RILHIR, NUAA—/I\—F3EFME SRRz RS I 25 nl EE
— BT —ATERAR2.5D DT —F%2FR R0l fe. REAMBEZSU> Y (EMySQL Enterprise MonitorhMH7R— b

& MySQL Workbench
Misc =
File Edit “iew CQuery Datakase

§fl e 88866 @ &

Server Tools  Scrigting  Help

Navigator - Q a a a
MANAGEMENT =

o Server Status i

_"51_ Client Connections NBtWGrk StatUS

j_ Users and Privileges

21 status and System Variables
fb Data Export

X, Data Import/Restore

Statistics for network traffic sent and received

by the MySQGL Server over dient connections.

Incoming Hetwork Traffic (Bytes/Second)
INSTANCE

B startup / shutdown 1008
A serverlogs 5B ’
f' Options File 0B
PERFORMANCE 358 receiving
0.00 Bis

| Dashboard

Perfarmance Reports

6\ Performance Schema Setup Outgoing Network Traffic (Bytes/Second)

MySQL Status

Primary MySQL Server activity
and performance statistics.

Table Open Cache

96%

Efficiency

5QL Statements Executed (¥)

MySQL ENTERPRISE 2.0 KB 100
a Audit Inspector
75
é Online Backup ‘
Efg Restore 1.0 KB 50
1000 8 sending 25
00 Bis
Client Connections (Total) SELECT
Management [ . =
limit 151
INSERT CREATE
Ois Ois
UPDATE ALTER
Ois Ois
5 DELETE DROP
Ois Ois
Object Info 4 1

ORACLE

Network Status

Statistics for network traffic sent and received
by the MySQL Server over client connections.

Incoming Network Traffic (Bytes/Second)

COutgoing Network Traffic (Bytes/Second)

585.0 KB

439.0 KB

292.0 KB <

1460 KB
489.02 KI

Client Connections (Total)

100
limit 151

75
50

25

Y
-

EEENS

@ D1

mysqlslaplCTERIZNMNITIREE

!

Qﬂ

MySQL Status

Primary MySQL Server activity
and performance statistics.

Table Open Cache

Table Open Cache
Cache for minimizing number of times MySQL
wil open database tables when accessed.

Table open cache hits: 220208
Table open cache misses: 91

50QL Statements Executed (#)
Too
525

350

write reqs.
IK
pages/s

Redo Log InnoDB Disk Writes

data written £83.00 KB
563 KB

512.00 KB

[ writes | 241.00 ke
i

<

175 L

— I - J

SELECT
448 is

UPDATE ] [ ALTER ]
e e

| UPDATE Statements Executed

DELET,
0is| Total since start: 247

INSERT
53T Is

UPDATE
0is

DELETE DROP
[ 0ls ] [ 0ls }

s 1=

258

writing
562.91 KB/s

readin
00
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Performance Reports

Installs the SYS schema (Views, SPs, Functions)

NE'.'igEtl:lr:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-: e R e R R R e
SCHEMAS
Q, Filter objects

Navigator: Query 1 Query 2 Query 3 Query 4 Query & Query 7 Administration - Performance R & city address address? address3

MANAGEMENT - 3 information_schema
o Server Status > ITI']I'SIZ||
_'..-']_ Client Connections > - DEI‘fDFI‘I‘IEI‘IEE_SEhEI‘I‘IE
_'_ Users and Privileges > EE; sakila
£ status and System Variables v @ SYs
;b Data Export P @ TE|:I|ES
;L Data Import/Restore T@ Views
INSTANCE I innodb_buffer_stats_by_schema
[ startup / shutdown I innodb_buffer_stats_by_table
A severLogs I io_by_thread_by_latency
4 Options File » [&] io_global_by_file_by_bytes
PERFORMANCE > io_global_by_file_by_latency
g E::r:::::; m— The Performance Schema helper schema (sys) is not installed : :z_g:zE::‘E:‘::::‘E:‘m
&% Performance.gchema Setup ClI?::L;h:'lu[érgiﬁﬂ::lfleegst;ﬁ??cm:?;?uti;ileges to use Performance Schema functionality: > |EtESt_ﬁ|E_iD
- SELECT on performance_schema. ™ > memory_by_user_by_current_bytes
- UPDATE on performance_schema. setup® for configuring instrumentation > — Q|D|:IE| b}' current allocated
and 3 memaory_global_total
- ALL on sys to be able to ins Iper [ pro cesslist

Install Helper [ ps_check_lost_instrumentation

I schema_index_statistis

I schema_object_overview

I schema_table_statistis

I schema_table_statistics_with_buffer
I schema_tables_with_full_table_sns
I schema_unused_indexes

GUI: http://www-jp.mysgl.com/products/workbench/ e B seat cnca cmahy=ss

) ) > statements_with_errors_or_warnings
SCRIPT:  https://github.com/MarkLeith/mysqgl-sys » [F] statements_vith_full_table_scans

I statements_with_runtimes_in_95th_percentile
n [

etatemente with =nrtinn
Management Schemas

B sys 56.sql Adding the view innodb_lock_waits that displays a snapshot of the tra._. 2 months ago

R sys_57.sql Merge pull request #31 from JesperWisborgKrogh/dev/20141021_innodb_lo... 2 months ago

ORACLE
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Performance Reports
5 #73Y-0OLKR-h
10 Lk—h F—HIN—-AAF—THiEt

B i - Eor -Quickly Review Various Stats
Performance Reports . : Counts, Rows, Timing, Paging, Buffering, 10s
Files, Event Categories, User/Thread ) ’ &, Fagineg, &
. -Easily find Full Scans
Report - Quickl
¥ Hot Spots for If0 y
ot Spotsfor Jo . -Spot Unused Indexes
| : ?p ;I;;,{D;ch;ﬁg_hpnrt View, Sort
op y File ime
» Top 10 by Event Categary By #, Time, Reads, Writes, Percentages 4 oS
» Top IfO in Time by Event Categories y ! ’ ! ! g ﬁ%{’\/ b (For EXpertS)
» Top /O Time by User/Thread - Look for Hot SpOtS
¥ High Cost SQL Statements , . . -These reports show collected data
b Statement Analysis Use to determine system requirements, tuning, etc. i
p Statements in Highest 5 Percent by Ru... ‘ShOW the querIeS Used tO COlleCt
B Using Temp Tables . e e
b With Sorting _ o -Provides Statistics
» Full Table Scans %hjz hw [ — | L\SQL
b Errors or Warnings =l -Breaks out events by Users and Classes
¥ Database Schema Statistics
b Schema Object Overview (High Overhe.. - Look at query statements and statistics =
p Schema Ind&xStatist?cs InnODBwl%’tllE+
» Schema Table Statistics - LOOk for FU” Table Scans K
B Schema Table Statistics {with InnoDB... . - i i
p Tables with Full Table Scans - Frequency Of eXGCUtIOn QUIC VIeW
B Unused Indexes .
v Wait Event Times (Bxpert) - Errors, Warnings - Aggrehgated bl
» Waits by Time .
» Waits by User by Time - Long Runtimes — Total, Max, Ave Ey Schema, Ey Table
P Wait Classes by Time - t rt
» Waits Classes by Average Time - Large numbers of Rows — Total, Max, Ave Ajfy o.so Dy
Y1 DB Statisti
I-nnoInnoD; :u;zr Stats by Schema - Usage Of Temp Tables Ocatlon’ ata
p InnoDB Buffer Stats by Table PageS, PageS haShed, Old PageS

Rows cached

ORACLE
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Performance Reports Samples

InnoDB Buffer Stats by Schema
Summarizes the output of the INFORMATION_SCHEMA.INNODB_BUFFER_PAGE table, aggregating by schema

Schema Allocated Data Pages Pages Has... Pages Old Rows Cac...
sakila 4915200 3430342 300 300 300 9573
InnoDB System 180224 30923 11 ilal .l 86
mysql 114688 18154 7 7 7 1493
innadb_memecache 49152 168 3 3 3 4
test 16384 288 1 1 1 i)
Expart... l ’ Copy Selected ] ’ Copy Query

ORACLE’
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Performance Reports
-Ij_} Véﬁk%%t%ﬁ%ﬁ%%% A B C D E F G H ! J

Statement Analysis
Queries, 10 and Files, Buffers, Threads, Connections, Etc
Query Full Table Executed Errors (#) Warnings Total Time Max Time Avg Time Rows Sen Avg. Row
-
™
& MySQL Workbench
INSERT INTQ ¢l VALUES (..) 64549 0 0 1121682833 1016256 17377.23 [} [}
Misc x SHOW GLOBAL STATUS * 4963 0 0 16935549.5 30470.32 341236 1697346 342
Fb B Vow Gy DeE=se  Serer Ueel Sedpig Rl SELECT @ @ performance sc 55 0 0 23089.63 94285 4193 55 |
o (@ @ @ @* SHOWV SESSION VARIABLES L * 21 0 0 59077.93 397236 12813.23 21 |
Navigator SAL File 3 Administration - Performa... x SHOWV SESSION VARIABLES L * 20 0 0 15428.35 1930.11 771.42 20 |
I MANAGEMENT * SET “autocommit’ = ? ] 0 0 23666.18 19438.85 1479.14 [} [}
Misc
D_ Sener Status SELECT CURRENT_USER ] 0 0 16450.74 10947.53 1028.17 le 1
" ) 1 —
2 ciiznt Connections Performance Reports
§ Users and Privileges 17 SET SESSION TRANSACTION 6 0 0 5084.78 1191.52 317.8 [} v}
[ status and System Variables Report Top File I/ O Activity Report 13 SELECT COUNT (*)FROM " * 12 0 0 4695.76 786.54 391.31 12 |
& Data Export ¥ Hot Spotsfor /O Show the Files doing the most I0s in bytes 14 USE 'test’ 10 0 0 2710.51  1030.13 271.05 o o
X, Data Import/Restare Top File /0 Activity Report i — - . -
Top 10 by File by Time File Total 10s (#) - Read Req... Total Rea@I0 (... Avg Read I0... Write Re... Total Writ... Awg Write... Wit
INSTANCE Top IO by Event Category fusrflocal/mysq...eneral_log.CSV 555003701 135496 54083520 4096 204 20181 99 0.00[ ‘
a Startup / Shutdown Top IO in Time by Event Categories fusrflocal/mysq.. |/slowi_log.C5/ 19264453 4703 19264316
A Server Lags Top IfO Time by User/Thread fusrflocal/mysg...4/data/ibdatal 10813440 532 10780672
) ] W High Cost S5QL Statements fusrflocal/mysg...arker_info.ibd 81920 5 81920 ( ) ( ) i
# options Fie [ CostaqL satems e oy s1920 Query, Full Tabl Rows Sorted (#), Sort Merge Passes (#), Digest
Statements in Highest 5 Percent by Ru... fusrflocal/mysg...ay_log_infoibd 81920 5 ( )
B s /5 INSERT INTO t1 VALUES (...), , 64549, 0, 0, 1121682833.32,
o Dashboard With Sorting fusrflocal/mysq...datafib_logfiled 71168 6
& Performance Reports I Full Table Scans fusrflocal/mysq.../T02_BKUP.ibd 65536 4 1016256'341 17377'23I OI O'()I OI O'OI OI OI OI OI
&% Performance Schema Setup Errors or Warnings fusrflocal/mysg...index_stats.ibd 4
¥ Database Schema Statistics fusrflocal/mysg.. table_stats.ibd 4 a0583512C4eb718088979fe23a 35a893
MySQL ENTERPRISE Schema Object Overview (High Overhe... fusrflocal/my=g.. lishferrmsg.sys 3
B AuditInspectar Schema Index Statistics fusrflocal/mysqg...sets/Indexxml 1
é . Schema Table Statistics fusrflocal/mysg.../containers.ibd 1 0 0.00 I ‘
Online Backup Schema Table Statistics (with InnoDB.. fusrflocal/mysg.. fig_optionsibd 1
£ Restore Tables with Full Table Scans fusrflocal/mysqg.../T01_BKUP.ibd 16384 1
Unused Indexes fusrflocal/mysg...he_palicies.ibd 16384 1 k N . . N
¥ Wait Event Times (Erpert) Justfocalims..ysalfprac D 13570 14 select * from sys. xSio_global_by file_by latency
Global Waits by Time fusrflocal/mysg...ql/slow_log.fim % N . N
Wit by User by Time fustflocalimysa..y_by. 7 select * from sys. statements_with_temp_tables
Wait Classes by Time fusrflocal/mysg...nt_ 3 % N — - » AN
Management [RSENEE] Waits Classes by Average Time fusrflocal{mysqg...nt_ 3 Select from Sys. SChema unused |ndexe5
5 . ¥ InnoDB Statistics fusrflocal/mysg...ith_| 3 — _—
[T InnoDB Buffer Stats by Schema fusrflocal/my=g... 3 s ssesssssssssas
InnoDB Buffer Stats by Table fusrflocal/mysqg... 3
/ e
_ith_buffer.frm 2
.by_latency frm 3
.fprocesslispd 3
(L
| 2 [ Export... ] [ Copy Selected ] [ Copy Query ]
Object Info

ORACLE
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Performance Schema Setup

. Misc (test) x
File Edit View Query Database Sernver Tools Scripting Help

&l e &G E & ® =1
Navigator SQL File 3* Administration - Performa...

MANAGEMENT -

© server status Misc

2. Client Connections ® ™ Pperformance Schema - Setup I ek

_'_ Users and Privileges

29 Status and System Variables Easy Setup

_‘3 Data Export

X, DataImport/Restore

INSTANCE
B startup / Shutdown
A Server Logs

performance_schema®

AN D SR V—TLb
f’ Options File %HD\L\ERE%1TD$D\EJ Hbo
PERFORMANCE
Q‘ Dashboard
e W Performance Schema

@& Performance Schema Setup

MySQL ENTERPRISE

i
& Audit Inspector ’ L FU"y Enabled
dg Online Backup A~
£ Restore ) Custom
= ‘ Server Default
: BH
Management EEGENES 7" Disabled oL

Information

The MySQL Performance Schema allows to:
- instrument MySQL to collect statistics and performance data
- log collected events into tables, so they can be analyzed

Use the switch above to change Performance Schema instrumentation or disable it.

Clear Event Tables

Full Reset to Factory Defaults |

Object Info EEEHEY

Ready B |

-

ORACLE
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Performance Schema Setup
JXTA—X > AURE(CRET 35 &£ LD TRET ZBHTTEE,

Misc
®™ Performance Schema - Setup ==
| Easy Setup |Iltrodud:ion I Instruments I Consumers I Actors &Dbjectsl Threads I Dptions|
J I

"!'\\ Performance Warning
While enabling all performance_schema
instrumentation allows collecting a lot of information

from MySQL, it will also impose a significant

Performance Schema performance and memory overhead on it.
Do not enable this option if your server is a
I production server under heavy load, unless you know
-r]- Fully Enabled I what you're doing.
( :l\' Custom

< Leave Unchanged
- |- Server Default

< Enable Everything

- Disabled

setup_actors: Determines the initial monitoring state for new foreground threads
setup_consumers:  Which event information can be stored and which are enabled
setup_instruments: The classes of instrumented objects for which events can be collected

setup_objects: Controls whether the Performance Schema monitors particular table objects.
setup_timers: The current event timer £ 18 :22.9.2 Performance Schema Setup Tables

208 : MysQL Performance: Why Performance Schema Overhead?..
ORACI_E Copyright © 2014 Oracle and/or its affiliates. All rights reserved. | 18
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http://dev.mysql.com/doc/refman/5.6/en/performance-schema-setup-tables.html
http://dimitrik.free.fr/blog/archives/2013/07/mysql-performance-why-performance-schema-overhead.html
http://dimitrik.free.fr/blog/archives/2013/07/mysql-performance-why-performance-schema-overhead.html
http://dimitrik.free.fr/blog/archives/2013/07/mysql-performance-why-performance-schema-overhead.html

Performance Schema Setup
BIZ4B7T: performance_schema.events *T—J)INN\JA—Y> ARE |Gk £

W Misc
Performance Schema - Setup

| Hide Advanced

Easy Setfp | Introduction Enstruments | Consumers | Actors & Objects | Threads | Options

Performance Schema Basics

The performance schema collects data from various aspects of MySQL performance and gives
very defailed information about what exactly is happening inside your MySQL database server.
For each statement executed, the PS instruments will gather various statistics and timing information in different
levels of granularity and from different subsystems, from network to disk storage, and keep them in the
performance_schema.events * tables.

performar
performar
~ performar 1 _by_h /_ _name
ONSUMETS performar | name
performar _by
performar J N | global_by
Jp consunmn performar d 1 s_current
- performar
performar
performar d 1 d mma
1 S imma
Instruments = performar 1 mma
performar imma

setup_actors

performar
performar

ments

setup_instruments

Tormar J NtS_W /_L ccoun /ent_name
formar 0| _W. nmary 105T_Db me
Tormar /

Stated

setup_objects

E_BEGIN | COUNT_S
- e +- -

Configuring Performance Schema

q
nnodb_data_file
nnodb_data_file
nnodb_data_file

ORACLE




Performance Schema Setup

performance_schema.setup_instrumentsT—J )L D8 EZGUINSER TE R & 0] AE

é% MiscC

Performance Schema - Setup

Easy Setup | Introductigh | Instruments | Chsumers | Actors & Objects | Threads | Options

Select Enabled Instrumentation Points

An instrument: refers to a specific section of the MySQL code that has been enabled for monitoring.
When an instrument is enabled and is executed on the server, it will generate events than can be used for monitoring.

The top level elements on the table below represent the "Event Type" generated by the instrument.

The enabled column indicates whether the events for the instrument are generated.
The timed colurnn indicates whether information about the event duration is recorded.

Hide Advanced

The instrument name space has a tree-like structure.
The components of an instrument name from left to right
provide a progression from more general to more specific.

Instrument Enabled Timed
idle v v
W stage
B mysys
p =gl
W statement v v
p abstract i i
p com ¥ ¥
p sqgl v v
¥ wait [] [
p lock i i
p o [ ] []
p synch
way £a)| N N Mt an
ANY MXEBIGERA Y ANVAY NAT STV MDUA B

sys|>select *

\ o lect schema.setup_instruments
-> where NAME Tike 'wait/i
- -

| ENABLED | TIMED |
—————————————————————————————————————— e
wait/io/file/inn innodb_data_file | YES |
wait/io/file nnodb_log_file | YES | YES
nnodb_temp_file | YES

wait/io/T1le/innodb/
—————————————————————————————————————— po—mm—m -4

ORACLE’

Instrument Enabled Timed
idle v v
p stage
p statement v v
¥ wait [ | -
p lock v v
W io [ | [ |
p table v v
p socket
Vv file v v
p myisammrg v V|
p mysys 4 .4
¥ innodb v v
innodb_temp_file v o
innodb_log_file v v
innodb_data_file v v
p myisam v v
p sql v v
p csv v v
p archive v v
p_synch - Ll

S
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Performance Schema Setup

performance_schema.setup_consumersT—J )L D% EXZ B 0] HE, global instrumentation =

thread instrumentation

Easy Setup | Introduction | Instrumen hctors & Objects | Threads | Options events waits current

Salect performance_schema Event Types to be Collected events_waits _history

Performance Scherma generates execution events only if a consumer for such events is active. & consumer is considered active if it is events_waits_history_long
enabled and the consumers it depends on are active based on the next hierarchy: events_stages_current
- Global Instrumentation is the top level consumer.

- Thread Instrumentation and Statement Digest depend on Global Instrumentation.

- The Current consumers for Statement, Stage and Wait events depend on Thread Instrumentation
- The History and History Long consumers depend on it's associated Current consumer

events stage S_history
events stages history long

events statements current
The options you toggle determine which of the performance_schema.events_* tables are fed with data - -

events statements history

| Global instrumentation - -
events statements history long

| Thread instrumentation .

statements digest

Statement Events Stage Events Wait Events
v | Current events Current events v | Current events
v | History (5 events) v | History (5 events)
v | Long History (100 events) v LDng“HiEtDn,r (100 events)
EDANY NeHUSUIRTFI DN ER
Digesting normalizes statements in a way that permits grouping similar statements and collecting information about how often they occur. root@localhost [s select * from performance_schema.setup_consumers;

————————— +

¥ | Statements digest ENABLED |

global_in | .
thread_i umentation
statements_digest

_I_ ________________________________

ORACLE




Performance Schema Setup

performance_schemasetup_actors, performance_schema.setup_objectsT—J )| 3% E4Z & O] it
FHFRaARI 3 Esetup_actorlZTIqILRY) T EH ., threadDinstrumented MYESIZIRYEZ=R) I S RIZIHEYET,

Misc

(_'9% Performance Schema - Setup | tide Advanced |

¥ﬁiﬂ — )T HBRRALYEDES
Easy Setup | Introduction | Instruments | Consumers Threal:ls Options :E J/ * ZI/JI\G)

Filter Users and Objects to be Monitored
Users

Performance Schema allows defining filters to determine the connections for which data will be collected.
MNew connections having a user@host matching an entry below will be enabled for monitoring.

Use % to indicate either any user or any host.

Lser Host
%a %

Add

Database Objects

Performance Schema allows defining filters to determine the objects for which data wil be collected.
Any schermafobject matching a combination defined below wil be enabled for monitoring.

Use % to indicate either any scherma or any object.

The enabled columnn indicates whether events for the rmatching objects are instrumented. > . E —_— 1] “j— E% ﬁb
The timed column indicates whether information about the events duration is recorded. & a)ObJect :E—g J./7 6b\0) E.Il

root@localhost [performance_schema]>SELECT * FROM performance_schema.setup_objects;

Type Schema Object Enab... Tmed A T P PR PR +
TABLE mysql ¥ | OBJECT_TYPE | OBJECT_SCHEMA | OBJECT_NAME | ENABLED | TIMED |
TABLE performance schema %

| NO

| NO
| NO
| YES
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Performance Schema Setup

performance_schema.threadsT—J )| DS E4EH

HE IFTEDALY ROHESR T 3N TIHE

Threads to InstrumentsDZ & (4. ConsumersCDfED\ON(LE’)_C(/\Z)%@(LO)%‘JE /9')/’773‘\75’%

-

il

é‘%

MisC

Performance Schema - Setup

THREAD_ID

bigint(20) unsigned

——————— +

_I_
Easy Setup | Introduction | Instruments | Consumers | Actors & Obje htions NAME varchar (128:) I I
TYPE varchar(10) | |
Threads to Instrument PROCESSLIST_ID bigint(20) unsigned | |
Performance Schema allows enabling/disabling the monitoring of events that occur on spedific threads in the server. PROCESSLIST_USER varchar (16) | |
PROCESSLIST_HOST varchar | |
Changes on the instrumentation status are only effective if Thread Instrumentation is enabled on the Consumers Tab. PROCESSLIST_DB varchar | |
PROCESSLIST_COMMAND varchar(16) | |
Id MNarme Instrumented Type  Process Id Account Command PROCESSLIST_TIME bigint(20) | |
1 thread/sqgl/main o BG <system> PROCESSLIST_STATE varchar(64) | |
2 thread/innodbfio_handler_thread ¥ BG <systems PROCESSLIST_INFO Tongtext | |
3 thread/innodbfio_handler_thread 7 BG <system= PARENT_THREAD_ID bigint(20) unsigned | |
4 thread/innodbfio_handler_thread b BG <system> ROLE Varchaf‘ 04, . | |
5 thread/innodb/io_handler_thread 7 BG <systems INSTRUMENTED enum('YES','NO") | |
6 threadfinnodb/io_handler_thread V¥ BG <system:= - +
7 threadfinnodb/io_handler_thread L BG <system:=
8 thread/innodbfio_handler_thread ¥ BG <system: Timit ]_".‘G
0 thread/innodbfio_handler_thread L BG <gystem> w % 1. row ¢ w
10 threadfinnodb/io_handler_thread + BG <system: THREAD ID:
11 thread,f:innu:u:ll:u,-'iiu:u_hanu:ller_thn.zad + BG <gystem= NEME * th I’"EEld,a""S[ﬂ ;'"'l'ﬂEl'.I n
13 thread,-']nnu:u:ll:u,-'lsrv_erro|_'_mu:un|tu:ur_thread L BG <system:= TYPE: BACKGROUND
P e i e 7 = e PROCESSLIST_TD: NULL
" r— = ! PROCESSLIST_USER: NULL
17 threadfinnodb/srv_lock_timeout_thread + BG <system: - FE—— I
“ : . PROCESSLIST_HOST: NULL
18 thread/innodb/srv_purge_thread + BG <gystem= _ i :
19 threadfinnodbfpage_cleaner_thread L BG <gystem> ~ EI?‘,(']CEbbL:!:bT—DB - NULL
20 thread/sqgl/signal_handler V7 BG <system: PRUCE':_)':':LI_':ET_G(_”""|P"1AND: |':“J|_|_
23 thread/sqglfone_connection + FG 3 root@localhost Sleep 744 PR[-]CEE’E’LIE’T—TIME . 9951
24 thread/sglfone_connection L FG 4 admin@192.... Sleep el PROCESSLIST_STATE: 53’5tem Tock
¢ T PROCESSLIST_INFO: INTERNAL DDL LOG RECOVER IN PROGRESS
PARENT_THREAD_ID: NULL
| Instrument Al | | Instrument None ROLE: NULL

INSTRUMENTED: YES

1 row in set (0.01 sec)
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Performance Schema Setup
performance_schema. setup_timersT—J )LD EZGUINSERTEZ BN TIHE,
InstrumentsDA{ JEB(CERBIIN—ZXTE O] BE

il Misc
Performance Schema - Setup
| NAME | varc

: : : | TIMER_NAME | enum(’CYCLE
Easy Setup | Introduction | Instruments | Consumers | Actors & Objects | Thrlads | Cptions
2 rows in set (0.00 sec)

Event Timers

root@localhost [performance_schema]>desc performance_schema.setup_timers;

root@localhost [performance_schema]>select * from performance_schema.setup_timers;

Instruments measure the duration of events, for that they can use different timers.

A tirmer has characteristics that need to be considered when setting up the timer to be used on the  JEEESEE————— S +
different instrurments: | NAME | TIMER_NAME

H——————————— e +

- Frequency: Indicates the number of timer units per second. idle | MICROSECOND |

- Resolution: Indicates the size used to increase a timer value at a time. wait | CYCLE |

-Overhead: Minimal number of cycles of overhead to obtain one timing. stage | NANOSECOND |
o _ _ statement | NANOSECOND

Here you can configure which timer will be used for each instrument type. o o +

4 rows in set (0.00 sec)

Idle Events Microseconds (Occurs a million times in a second - frequency: 1000000, resolution: 1, overhead: 76.) -

Stage Events MNanoseconds {Occurs a billion times in a second - frequency: 1000000000, resolution: 1, overhead: 76.) -
Statement Events Nanoseconds {Occurs a billion times in a second - frequency: 1000000000, resolution: 1, overhead: 76.) -
Wait Events Cycles [Occurs based on the CPU speed - frequency: 2622626865, resolution: 1, overhead: 24) -
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Subject
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mylab_localdomain, mylab.localdomain:3306

in, mylab.|

Id 1:3306

mylab_localdomain, mylab localdomain:3306
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1, mylab.|

mylab_localdomain, mylab.localdomain:3308

Id 1:3306
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(1) 1) mylab.locald
°
Ay A mylab.locald
A Jiy

1, mylab.|

mylab.localdomain, mylab.localdomain:3306

m|1s1'

B Update (SUM)

Topic

Root Account Without Password

Server Has Accounts Without A Password
Average Statement Execution Time Excess...
SQL Statement Generates Errors or Warnings
Server Has Anonymous Accounts

MySQL Instance Is Experiencing A Query P...
InnoDB Log Buffer Flushed To Disk After Ea...
User Has Rights To Database That Does Not...
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"The MySQL Enterprise Monitor is an absolute
must for any DBA who takes his work seriously.”

- Adrian Baumann, System Specialist
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Filesystem Usage Trends - Per Filesystem
37.25Gi8

& E
286.10MiB
27.34GiB
150.730i8
18 5268
R 55.37MiB
nd Oct Nov 13:50 1355 14.00
B / (/devimapperfvg_mylab-lv_roat) - per day trend o l /boot (/devisdat) - per day frend @ /boot (/devisdat) - per hour trend o
B / (/devimapperfvg_mylab-lv_root) - per hour trend oo ;
92.13Gi8
ol 13:50 13:55 14:00
@ /home (fdevimapperivg_mylab-lv_home) : per day trend A
@ /nome (/devimapper/vg_mylab-lv_home) - per hour trend
Topic: Filesystem / (/dev/imapperfvg_mylab-lv_root) Running Out Of Space In about 13 days
Categories: Operating System Advisor: Filesystem Free Space
Current State: Open Current Status: Critical Worst Status: Critical
Auto-Closes by Default: Yes Last Checked: Sep 3, 2013 2:10:39 PM Worst Alarm Time: Sep 3, 2013 2:08:06 PM
Notes:

Mo notes provided.
Details:

Problem Description

Databases use disks and filesystems to store data, indexes, logs, and other artifacts. When space gets low, it can adversely affect the performance of your system, and in extreme cases may cause your application to
halt or crash.

Advice

Investigate why filesystem / (/dev/mapper/ivg_mylab-v_root) has a 24-hour average growth rate of 2.8 GiB. At that rate, the 28 GiB remaining (out of 49 GiB) will run out in about 13 days, around September 18, 2013
Consider archiving and deleting large files that are no longer needed, as well as temporary files (e.g. files in /tmp on Linux and %TEMP% on Windows). Look for files that are growing rapidly and consider alternatives (e.g
rotating logs, moving those files to another filesystem, etc).

Links and Further Reading

¢ MySQL Manual: Managing Disk IO and File Space for InnoDB Tables

¢ Aricle: Managing Disk Space in Linux
e Oracle Solaris Administration: Displaying Information About Files and Disk Space
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Enterprise Query Analyzer

£JI)-0OV7 VI Lt S &R

o
O ~
o — / I ]
D ———
EVENOISIW
e HEG e ihE
—_y = MLy
T!)—$=15 =5 NEEsETE | TR
() — _— - i N -
B
1 ‘) IJ a a n ulLl\ useQucrics | ] Show / hide
Database Activity - Database Activity - All MySQL Instances (Aggregate) -
Zoom: 1h 2h 4h 6h 12h 1d 2d
. M M M Database Activity - All MySQL Instances
uery nesponse 1ime inaex I L s
300
=
o 200
I | > N = 5
— — — /\ E i ;
B select (SUM) B Insert (SUM) @ Update (SUI‘VI\ B Replace (SUM) @ Delete (SUM) I Call (SUM)
W ~ ~ N\ LY . B
[ — — — /\ Show| 25~ |entries | Export data options... - | Showing 1 to 25 of 469 entries
\
Counts Latency (hh:mm:ss.ms) Roy
Query % Database ¢ b & QRTi
o Exec = Emr & Warn % Total ¢ Max ¢ Avg ¢ Avg History Total %
/‘ ’ | IJ _} \ ’j- —_— : ? \/ Z *b}E =~ SELECT c FROM sbtest! WHERE id = ? (1) test 19,991 0 0 100 @ 2274 079  0.000 19,991
E 73 B =~ commrr (1) mem 9,289 0 0 100 @ 8153 0164 0001 e 0
[= = INSERT INTO sbtest1 (i...c , pad ) VALUES (...} (1) test 2,000 0 o 100 @ 01% 0002 ©0000 2,000
=~ comMMIT (1) test 2,000 0 0 100 @ 145388 0307 0053 = 0
= ~ UPDATE sbtest! SET ¢ = ? WHERE id = ? (1) test 2,000 0 0 100 @ 0939 0148 0000 2.000
= = SELECT DISTINCTROW c FR...? AND ? + ? ORDER BY c (1) test 2,000 0 0 1.00 . 1.199 0.764 0.001 200,000
=~ SELECT c FROM sbtest1 W...? AND 7 + 7 ORDER BY ¢ (1) test 2,000 0 0 100 . 0.668 0809  0.000 200,000
= ~ DELETE FROM sbtest1 WHERE id = 7 (1) test 2,000 0 0 100 @ 0950 0218  0.000 2,000
=~ SELECT SUM (K ) FROM s__id BETWEEN 7 AND 7 + 7 (1) test 1,999 0 0 100 @ 0470 0797  0.000 1,999
= ~ SELECT ¢ FROM sbtest1 W...id BETWEEN ? AND 7 + 7 (1) test 1,999 0 0 1.00 . 0.526 0.798 0.000 199,900
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Advantages of the Query Analyzer
over Slow Query Log

- EITHa T2 =R

» [REERD T ITIT -3 DIFTE

° _}H:E/HHFEEODFEE\ /i\'ﬁ:ﬂ’gﬁljlu—@/ \077T—7\/Z7Eﬁﬁgfg
« ZAEDIT-HFEEUKFEEN TSRS D

. %??;Jrﬁ%é*ﬂ”?“b
AFEIIN - FFERADN, BABCERZE VNV CHERE D
« BDINTA-NX>RI T TERFEI T - DB = bR
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Query Response Time Index (QRTi)

« BT —

EAmE

Query Response Time

Green (Optimum)
Yellow (Acceptable)
Red (Unacceptable)

< 100ms
100ms < 400ms
400ms <

Query Response Time Index
1n

0.80

18:30

5] (QoS) %HIE
H—)C T - FREIRTOA AT ZDQoSHITE
DIV TA—=N>D AMER DA DE

HITEEAE

Counts
Query %+ Database -~ & % QRTi

Exec ¢ Emr ¢ Warn &
== ~ INSERT INTO sbtest1 (i._.c , pad ) VALUES (..) test 161,133 0 o 100@
= v INSERTINTO sbtest1 (k. LUES [}/, % test 20 0 of 0s0@®
=~ SELECT SUM (K ) FROM s__.id BETWEEN ? AND ? + 7 test 161,156 0 of 1.00@
=~ SELECT DISTINCTROW c FR...? AND ? + ? ORDER BY ¢ test 161,160 0 o 100@
= ~ CREATE INDEX k_1 OM sbtest1 { k) test 1 0 oo @
= ~ SELECT c FROM sbtest1 W _.? AND ? + ? ORDER BY ¢ test 161,157 0 og1o0@
= v BEGIN test 161,139 0 o 1o00@
= v CREATE TABLE sbtest1( ._. = innodb MAX_ROWS =? test 1 0 of 0os0@®
=~ COMMIT test 161,091 0 0 069 @
= ~ DROP TABLE sbtest1 test 1 0 of 050 @

11835 18:40
P

ORACLE

£ M8 : Query Response Time index (QRTi)
http://dev.mysal.com/doc/mysqgl-monitor/3.0/en/mem-features-grti.html
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Missing Indexes

IndexhVEEVA, T I 2EDT—H %ML TS, Temp Tables
X:Elj_t“y_ hmiﬁﬁ%@b\i&%/m—\(i\ Total ¢ Disk% <
T4 AT DTemp Table CALIB T B3B/\JA - ANEEBRRRCRDFET, 30 100

36

100

DIVEER

|'T] Show / hide columns  |ghi| Y/

Showing 1 to 10 of 647 entries

Show| 10 ~ |entries | T—ADIIAMR— AT . v 2 3 4 5 Next Last

_ #5EE (hh:mm:ss.ms) TH
g1V $ | TF—HRK—Z ¢ | & QRTi — - —
p——— %E v ﬁ%‘" - %IE'I = :Fﬁ ¢ ‘FﬁiEd)EE é%‘i‘ ¢ :Fﬁ
[+]= ~ SELECT COUNT (*)AS "._RE “state” = ? LIMIT ? (1) mysq| ] 22 0 0 086@ 2.384 7.688 0.108 o 22
[+] = * SELECT "plugin_name’ FR...ORDER BY “plugin_name" (1)  mysq| ] 26 0 0 079@ 3.498 6.254 0.135 A 754
[+] == * SELECT "plugin_status .._ugin_name = ? LIMIT ? (1) mysql (Gl 2 0 0 000@ 6.862 5589 343 1
—
[+ == ~ COMMIT (1) mem 15,423 0 0 100@ 133520 4259 0.006 - 0
[+] = * UPDATE "mem__inventory™...e" = ? WHERE "hid" = ? (1) mem 897 0 0 0998 14739 4136 0.016 e a97
[+ ~ SELECT GROUP_CONCAT ( *._.in_status™ = ? LIMIT ? (1) mysq| ] 1 0 0 000@ 4.022 4.022 4.022 1
[+] = * UPDATE "'mem__inventory"...p" = ? WHERE “hid" = ? (1) mem 25 0 0 002@ 4029 3.949 0.161 ) 25
[+] = ~ DELETE FROM "‘mem__quan’..timestamp™ < ? LIMIT ? (1) mem 22 0 0 095@ 3.954 3.949 0.180 L D 0
[+]= ~ UPDATE "mem__inventory"...p" = ? WHERE "hid" = ? (1) mem 1 0 0 000@ 3.942 3.942 3.942 1
[+ == ~ UPDATE ‘mem__inventory’._p" = 2 WHERE “hid" = ? (1) mem 93 0 0 097@ 0977 3942 0011 A 93
< | 1 | P
| F—HOIIANR— AT v | 2 3 4 5 Next Last
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New, Un-optimized Statements

FAREMEUBIRITINEIIV-0B. &

DTIVZEER

Show| 10 ~

A
w

> BY TIMESTAMP (1)
’ BY TIMESTAMP (1)
> BY TIMESTAMP (1)
> BY TIMESTAMP (1)
ser_id” =2 (1)
63 7, ...(1)
=?7)(1)
es  AS ..(1)

(1)

ctions™ ...(1)
4

T—HOILIIMR— AT

F—INR—-R ¢

mem

mem

mem

mem

mem

mem

mem

mem

mem

mem
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A

=17

entries | T —AOIT I ZM— AT

Y Y X I Y

L= R -

[}

o o e o o o o o o 9

Ok

o o o o0 o o o o o o

QRTi

1000
1000
108
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100 @
10@
100
1000
092 @
092 @

&t ¢
0.001
0.001
0.001
0.001
0.006
0.010
0.001
0.002
0.220
0.227

#5ER (hh:mm:ss.ms)
FIEDIEE

mE O
0.001
0.001
0.001
0.001
0.005
0.013
0.017
0.180
0.461
0.672

7y <
0.001
0.001
0.001
0.001
0.002
0.002
0.001
0.001
0.037
0.038

EEE{ESN TV VAR

<

Showing 1 to 10 of 450 entries

T8
&it ¢ T ¢ Total
28 28
28 28
28 28
28 28
3 1
8 2
2 2
44 22
T 6 1
6 1

|'| Show / hide columns  |ghi| Y/

~
W

O o O O O QO W W W w

Temp Tables

Disk %

~
W

o o o o o o o o 9o 9O

2 3 4 5 Next Last

E=RT -

10:23:59
10:23:59
10:23:59
10:23:59
10:15:04
2015/03/01 22:03:10
2015/03/01 22:03:09
2015/03/01 21:48:21
2015/03/01 21:42:33
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High Rate of Low Latency Statements
BVWERTEBIENFRELTVSIIIVU-DIE

IIVEER I Show / hide columns  |fli] 7
Show 10 ~ |enties F—HDIVAMR— FATZ .~ SLTEIT LT LD B T 23 4 5 Next Last
ol oz s |l o hork ORTI _ HF5R (hh:mm:ss.ms) i T8 Temp
BT ¢ IS5S— ¢ BEF ¢ ait - &5 ¢ 9 ¢ FHEOEE &t ¢ T§ ¢ Total ¢
UES(...(1) mem 8,476 0 0 095@ | 428917 1.660 0.032 _ A 8,545 1 0
mem 23,397 0 0 100@ | 139170 4259 0.004 ke 0 0 0
een’ ) (1) mem 8,491 5 0o 100@ 59 801 1.150 0.007 suol | 18,989 2 0
)] mem 493 0 0 090@ 19.218 1.071 0.039 N 493 1 0
dTotal’ ) AS (1) mem G 48 0 0 050© 12.150 2.220 0.253 A 4380 10 06
M ( SELECT .. (1) mem G 48 0 0 050 10.050 0.542 0.209 . = 480 10 96
Chid =72 (1) mem 1,334 0 0o 100@ 9737 4136 0.007 A 1,334 1 0
Ecid=2(1) mem 662 0 0 093 @ 8.664 3.277 0.013 e | 663 1 0
ble” ) (1) mem 29 0 0 0719 5071 0778 04175 A AR 29 1 0
) mem 66 0 0 089@ 3.536 1.248 0.054 A 66 1 0

4 11 | P

F—HDOITIAR— AT v 2 3 4 5 Next Last
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RHINCT—527—h1T

AN RIAID547 > M KB ER T — S DUNEE
MEMI(Z. ZEMNBRWeb 7 VT —23>00 A, wgetX>Curlz FHWTT —49% /BRI EH R EE,
MEMI(d, HTTPEARZEEESSLICT IHUTWVWET,

B - ?f'ﬂ'CO’JMySQL’f AR

&0 Ary.O—

T
i
I = E

Tons

40

AOMNNEC

20

n

B Total (SUM) B Running (SUM

f51) curl --user user:pass —-insecure https://etoolsstable.no.oracle.com:30000/v2/rest/[asset-selection]?format=CSV -o throughput.csv
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*Query Analyzer , Workbench

e
B0 TR et
il « AF—NXOF1-Z>7
HTY-EHERIEE (QRT) 3ty NEOHE
STHiET HOLTE

« MySQL 17752 (Explain)
- B> AVITY
ieyfte KIA—IVADME L

ORACLE
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sQLF1—=>4% CEAY BiE:R

* EXPLAINS. CATTANA OISR
- 20910 %8B%hIC

— log-slow-queries /long-query-time=2 / log-queries-not-using-indexes
—mysql_explain_log - OJ DABZFRRIBDIY>R(5.004)
— mysgldumpslow — A0-0JAS%Z&EETI IV R

- FIFRIRIBE T(E—/%0% (general query log)HFIFE
~JIVDEELITIDENZL ITERVN

* “SHOW [FULL] PROCESSLIST”
—IBUVITY, #2251V TUREZEDT (PS, SYS, Workbench, MEM)

« HTUNERRICITO>TLBINBEDIER
— FLUSH STATUS; <run query>; SHOW STATUS; (PS, SYS, Workbench, MEM)

ORACLE
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[EIREMD 8 5 TV % %R — EXPLAIN;

WHERE ( ven’

*khkhkkkkhk 7T

EXPLAIN SELECT part num
FROM "inventory . parts’

= "foo")

ORDER BY ‘delivery datetime
DESC LIMIT 100;¥G

row *k*kkkkkkkkkkkk

ID:

select type:
table:

type:

possible keys:
key:

key len:

ref:

rOWS:

Extra:

1l row in set (0.00 sec)

1

SIMPLE
parts

ref

ven, part#
ven

3

null

872

Using WHERE

ORACLE’

BEAR

— ATYIZINEDISITAERSNTLBH?

— I - MBS H?

— EOFT—=D . h ATV TERINTLSH?

ﬂ*IE/?‘:L—_/ﬁ‘ AT OEZEREDIRUITD
— ATVIRREN/EE

— T=JIERE. T-HARELE

— JIVEEZZE R

As of MySQL 5.6.3, permitted explainable statements
for are , , ,
and . Before MySQL 5.6. 3 is the only
explainable statement.



http://dev.mysql.com/doc/refman/5.6/en/explain.html
http://dev.mysql.com/doc/refman/5.6/en/select.html
http://dev.mysql.com/doc/refman/5.6/en/delete.html
http://dev.mysql.com/doc/refman/5.6/en/insert.html
http://dev.mysql.com/doc/refman/5.6/en/replace.html
http://dev.mysql.com/doc/refman/5.6/en/update.html
http://dev.mysql.com/doc/refman/5.6/en/select.html

EXPLAINDZIEH
F—JICElCfTH OSN3,
id... 7IUDID (—JILDIDTEFRVDTER
select_type... JTUDIEFEZIR T
table... WROFT—J)
type... LI=RP7ICRIALT . EOISCT—TIVCTHERENZHh %2R,

possible_keys... #|FHB]gEF+—,
key/key len... EZBIRENcF—ELEDRS,
rows... {ITEXDEIE R0,

Extra... AJT4NAHED N,

1 | PRIMARY | demo | ref | idx_fk_country_id | idx_fk_country_id | 2 | const 31 | Using where |
2 | SUBQUERY | country | ALL NULL | NULL | NULL 109 | Using where |

ORACLE’

Full table scan Chosen index (none) Number of rows to be read




MySQL 5.6 + MySQL Workbench (Visual Explain)

JOINDIEZEE—H TR e EE
AT MDD THEZINGT— % Takn!

Visual Explain = | Display Info: | Read + Eval cc - | B | overvien: T | view Source: =

 SEARE -
¢ ﬁé (g . a&l:l o ) =
— ALL(full table scan) =
SA . =
- B8 (B tERE) —
query_block #1
— Full index scan oy
permeermeereere Access Type: ALL
Hon-Unique Key Lookup :Lflf_lﬂ_c_hf‘-?__ﬁ‘:u_b_q Full Table Scan
— Fu || Text | nd ex Sea rch T Cost Hint: Very High - very costly for large tables (not so much for small ones).
- B Mo usable indexes were found for the table and the optimizer must search every row.
subquery #2 This could also mean the search range is so broad that the index would be useless.
¢ %i@ 109 rows | ey Index: -
Attacted Cordition;
ey ("sakila®.” country”.” country’ = 'Japan")
— Range (>,<,...) couniny
Rows Examined per Scan: 109
Rows Produced per Join: 109
o Refe rence Fittered (ratio of rows produced per rows examined): 100%
Hint: 100% is best, <= 1% is worst
= Alow value means the query examines a lot of rows that are not returned.
- 5(Good)

Rows Examined per Scan: 109

Rows Produced per Join: 109
- E Q_R E F Fitered (ratio of rows produced per rows examined): 100%

demo 5 x Hint: 100% is best, <= 1% is worst
_ S e
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MySQL 5.7 + MySQL Workbench (Visual Explain)

Cost estimate
( MySQL 5.7)

Visual Explain  + | Diplsy Info: Read + Evalcc = | B | overview: 780 | View Source: (3]

Query cost: 15.20

query_block #1

oty
Access Type: ALL

Full Table Scan
Cost Hint: Very High - very costly for large tables (not so much for small ones).
No usable indexes were found for the table and the optimizer must search every row.

This could also mean the search range is so broad that the index would be useless.
Used Columns: country_id,

Non-Unique Key Lookup
__________________________

demo b
id=_fli_country_id

Query cogt: 22.80

subquery #2

228 108 rows
/ Full Table Scan

country

_
L

ORACLE

{ attached_subgueries

country
Ky Irechenc; -
i Attacted Cordiftiorn:
“nccessTypet] [ Sakia®.” country” . country” = Japan’)
Full Table
o o N8 Rows Examined per Scan: 109
The coutiaeal Rows Produced per Join: 0
Used Coumns Fittered (ratio of rows produced per rows examined): 0.9174%
ot Hint: 100% is best, <= 1% is worst
ey Tndex: - A low value means the query examines a lot of rows that are not returned.

“‘E";Eﬁ‘a‘""‘ Read: 22.60

covscomd]  ref: 22,60 NEW in 5.7
Fitered (ratioof_ Data Read: 159

Hint: 100% 15 Dest, ==

A low value means the query examines a lot of rows that are not returned.
Corst Irifoy

Read: 22.60
Eval: 0.20
Prefix: 22.80
Data Read: 159
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) X RT— T ) IndexZ BN

alter table country add index idx_country_country(country);

Visual Explain - |D'|5plar§.-'1nfu: Read + Evalcc - |H |0ver-r'|ev-r= &, | View Source: |E|

Query cost: 15.20

query_block #1

Hon-Unique Key Lookup attached_s
demo
id=_fk_country_id
Cuery co
subgquel

1.2
/ Non-Unigue Ke

Cost estimate L
22.8->1.2

country
Access Type: ref

MNon-Unique Key Lookup
Cost Hint: Low-medium - Low if number of matching rows is small, higher as the number of rows increases.
Used Columns: country_id,
country

Used Key Parts: country
Possible Keys: idx_country_country

Rows Examined per Scan: 1

Rows Produced per Join: 1

Filtered (ratio of rows produced per rows examined): 100%
Hint: 100% is best, <= 1% is worst

CostInfo
Read: 1.00
Eval: 0.20
Prefix: 1.20
Data Read: 160

ORACLE
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EXPLAIN: {

"query_block": {
"select_id": 1,
"table": {

"table_name": "demo",

"access_type": "ref",

"possible_keys": [
"idx_fk_country_id"

1,

"key": "idx_fk_country_id",

"used_key_parts": [
"country_id"

1,
"key_Tlength": "2",
"ref": [

"const"

"Fows": 31,
"filtered”: 100,

"attached_condition": "( sakila . demo .

"attached_subqueries": [

"dependent": false,
"cacheable": true,

ORACLE

“country_id-

EXPLAIN: {

"query_block": {
"select_id": 1,
"cost_info": {

"query_cost": "15.20"

"table": {
"table_name": "demo",
"access_type": "ref",
"possible_keys": [

"idx_fk_country_id"

1,

"key": "idx_fk_country_id",

"used_key_parts": [
"country_id"

1,
"key_length": "2",
"ref": [

"const"

]

ows_examined_per_scan": 31,
"rows_produced_per_join": 31,
"filtered": 100.

"cost_info": {

"read_cost": "9.00",
"eval_cost": "6.20",
"prefix_cost": "15.20",
"data_read_per_join": "4K"

NEW in 5.7
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,  MysQL Workbench Dashboard Cl3/\JA—Y > R (CBHT 3T — =S RIBET

SHARRRY NI =2, B =)\, InnoDBDIR A Z B] fRIL T 23BN KT T

5 Performance Report Cld. SYSAF—NZR—REUIJZ. 10, SQL Statement, Schema

et AN, InnoDB s TEEOBUEN A R 2 MR

=

IBENEHETT

5  Performance Report Setup Cl&. NTA—X>RTF—HBUEAT 3> zcUIEFIRL

CEHFHMICGERETDENTIEETI .  (setup_*T—JILDIEZE)

MySQL Enterprise MonitorC(d. H

&1z, Query Analyzer’z ¥}

DR BRI DA — N> A2 WEER 3’5 zab‘\ﬁ_fﬁ'éo
U CQueryOgE GICHE R G ZEVSE]EET I,

MySQL Visual ExplainZz |

LT. SQL@%X‘I?O?/’&E.:

5

MySQL5.7 Cld. KDFANVVITY—-JXAMESRRIEETY ,

==

BBNETHETT

ORACLE







JIVDIERAZIEIELL S,

* select_type COITUDIZENTH B |

—JOIN
- SIMPLE
— UNION 2TV @ﬁiﬁt‘:FE\UT
- UNION, UNION RESULT F1-—Z=2T093 !
-H5J511)

« FROMBDY IS IY... PRIMARY, DERIVED
« ZODA... PRIMARY, SUBQUERY, DEPENDENT SUBQUERY, UNCACHEABLE SUBQUERYZRXE
« HIHTUNUNIONICREDTUWVRIZE... DEPENDENT UNION, UNCACHEABLE UNION

ORACLE
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Record Access Type

« const* * * PRIMARY/UNIQUE(CLBIL I 7y

system* « - LI—RMITOT—-J)

ALL: - - T=J)AFv>

index* * * 1> TYIAXFV>

eq_ref: * *PRIMARY/UNIQUEICLBIOIN

refs+ « IZ—D TRV T IRICLDEMECE

ref or_nulls* + IZ=J TRV >TYIR(CLBFMECEILIS NULLOOR
range* * * ZOHEIIRZR

fulltext: « * EXIRZR

index_merge* * *2DDERB1>TYIA%ZAND/OR
unique_subquery « - 3 JJTUA TPRIMARY/UNIQUE TILY I 7T
index_subquery* * 3 JITUAN Tref

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |



Extra: A7 74 HE>V b

Using where... T—J LSBT 1vF SN2 . WHEREBIDSAE(C S TEBITKDIAH N THNDCEHRT
Using index... 1> TV IR &E>TO I ZFERE R D EZRT

Using filesort... Z71)ILY—bK (D4vDY—bK) (L& TY—-bz2T3

Using temporary... 7ZTVEEERTBDICT O NSUT—T I I E

Using where with pushed condition... engine condition pushdownz %!/ 3

Using index for group-by... MIN()ET2(EMAX()C LD TESTZITIBR. JITUNA > Tv IR 32 BV TAERTES

Distinct... JOINICHUWTDISTINCTICI D T—EBRERZA A URITNIERSRVGE . NEPFEROFT—TDISTINCT
RRRHES

Range checked for each record (index map: N)... EZEULVOIN, (F(XT)LIOINISIELN
Not exists... LEFT JOINICEWT. NEPRICYYF I DITMFIELRVL I- REFIZERUIEVWCEZ R T
Using join buffer... JOIN)\WI7HFIHEZNTWRZEZRT

ORACLE
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12T7YIA

« 1>TYIRISBEBEFDOMEELE LI DN, B EA—/{—AYR
— INERBRA>TYIR, TLT4YI R index(name(8))

* MySQLIEA > 7Ty I AN TN M e DFI D HF A E]EE
— key (a,b) .... where b=5 (31 >TVIR%ZEDRRL

« 12TYIA G ER/NRICEEHDIL
—f51) BT BDA>TYVIR (EIIYT -4 >FTYIR)

o 1=—IRA>TIRIIFUNIQUE F—T—R%EDIF3

» BB I BRI TYIRDFI A (BT ANE
— key(a, b) '35 key(a) (ZHIPFR

* BTREE 127 WIR(FY— hENIAHERZIRT
— select * from t where b=5 order by c ... key(b,c) optimal

» “covering indexes” (IiFR. TOT—ADITYFHAE
— select ¢ from t where b=5 ..D3% 5. key(b,c) HNEL)

° OPTIMIZE TABLE ... TA>TYJANY— M ERIE1L

ORACLE
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sQL A7 71N T DHIE
 SELECT STRAIGHT JOIN * from tbl1,tbl2 ...
—sQLX(CZEM T TV OIEICALIB%4TS

* USE INDEX / FORCE INDEX / IGNORE INDEX
— SELECT * FROM Country USE INDEX(PRIMARY)
— B> M), MySQLTOF BT —A(EHENZE R
— A>TV Rz AFEDE 30— (35D

* ANALYZE TABLE ...
—IBE[EHFOREBEENBVN, RECT—HDEFINGOITRBRECEITIDILD
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7T —BREIRIFICHITHERR

« HRBIETNESWHA XDBI%AES,
- ARH(CZEOXFHRIEAHED ?
—~XZFA-RzTk (HARZBHNAERSIatin1t?ascii. binaryzF|FHT3)
— ENUM®DER . XFHNEHEBEE L THEFNEN D, 5l) ENUM('YES','NO")

« PROCEDURE ANALYSE() D EFE
— BINSNTVBT —AZ 34T
—EER T —HEIZIRER
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NVFASAA2TVIADER

» MySQLOAT T4 XA AR (CHI R SR Z A>Ty IR [FOEDT
— 1> TYIAI—-SHKIBE S PRTEH
~>TYIAI-SLDENRR
- BEORZRZN V- RPN BB EEXIINTFHI LA TYIAMKIZID | |
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Covering Index

A TYIRETTHOIN 2 FRR KD LICTBE

— T =ANTICAULRVDTETEEIR

— EXPLAINIY > RDExtrad4—JL B[ Using Index]]

— INZzBIELTELDA > TYIRZVERR LT E DL
EHTHEE(XSBIL TR EFRNNE

* SELECT col1l, col2 WHERE coll = x ORDER BY col2;

(col1, col2)ELVDA > TYIRN

ONET —AIND T IR ERE
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MysQLICHFBIN—F133a=>)
e N=F432a=>k(F?
— T —AEFTEDHTLADIEICLH>THEE
—ENENITT 5. 1>F7YvIRZFED
« 5.1INBE A
~IRITEE—OAN 2T R FEHUEEODOH 2T HR—
—BUT=IIANIGESAN —IoSoDIN =T 42373 F D TR,
e N=F423>DA(T (L4 D
—Range ... D3 MEDEEFRZISTE
— List ... B MBZRUZARNYT,
—Hash ... 2UEHS LD \W> IMETH T B,
—Key ... XFHNHS LD\ HMETHTB,
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AF—NDTHAL>

- IEFMUE
—  OLTPPEZIAHFZVIRIT
- TAOTURMZHI
—  JOINDA—=)N—="AYR

- MALOT-HPA XS
INSKTRD

—  E/REERL—XIEE

- JEIEFRME

—  OLAPYLN—F4>%
— FTAOTLEENSL
— JOINZHIRTES
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5—

gﬂ!l
tinyint, smallint, mediumint, REZ{EVT =% Hll R
JOINIZAESFNERUT—HELC

char(64) C(3I7Rx<varchar(64)

AJEEIRECAIEINOT NULLZE S

varchar(255) C(&7i2<{varchar(64)

1T7YIR

HEH#5
TLI4wI R

“covering index”
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AT —H A2 (BxERET) DR

* MySQLY—/N\—DEHMEEEIR T 2=-OICAT—E2RERETERT S

mysql> show status like 'innodb_buf®%';

al e b ikl bt F=——————- +
| Variable_name | Value I
e e e e e e —— ————————— o ————— +
| Innodb_buffer_pool_pages_data | 142 I
| Innodb_buffer_pool_pages_dirty | @ I
shell> mysqladmin -urooct -5 Stmp/mysql.sock extended
Fm— e e = Fm———————————— +
| Variable_name | Value |
e ————————— e ———————————— -+

| Aborted_clients I
| Aborted_connects |

« HEDIIYSQL)IZDWTHET BIHE

mysql> FLUSH STATUS; <7I!)3EfT>; SHOW STATUS;

. EHIMICHERT BBI(I5HRERT. RF—FREHDEN DHET)
shell> mysqladmin -u -p ... ex -i 15 -r | grep -v ‘0"

http://dev.mysagl.com/doc/refman/5.6/en/server-status-variables.html
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Y—N\DIRIS3> &ALYR

siEJ7A IV my.cnf :
‘ max_connections (151) Clientl Client2 ClientN
— Y= JUNEFERIRE ORI >3 2, I I I
%9 T DEXEVRHELE S ] EEM DD
LT

 thread_cache_size (9) 3%
— Zl/‘y h%]*gt/ﬂ\/@tﬂ ﬂéﬁﬁ'é(iﬁ:\:V“}‘\/l mysq|> show status;

L CTHEE—A%RY(C(Emax_connections/3 e Max_used_connections
e max_connections EHDETFIVY
e Threads_created

XJ’X—FE-l_%:_Et(:J:DgEjJE-I_% ° thread_cache EZ
8 + (max_connections / 100) o RLVEUETHAINE

=08 http://dev.mysal.com/doc/refman/5.6/en/server-system-variables.html#tsysvar thread cache size

EZ Te e i

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |


http://dev.mysql.com/doc/refman/5.6/en/server-system-variables.html#sysvar_thread_cache_size
http://dev.mysql.com/doc/refman/5.6/en/server-system-variables.html#sysvar_thread_cache_size
http://dev.mysql.com/doc/refman/5.6/en/server-system-variables.html#sysvar_thread_cache_size
http://dev.mysql.com/doc/refman/5.6/en/server-system-variables.html#sysvar_thread_cache_size
http://dev.mysql.com/doc/refman/5.6/en/server-system-variables.html#sysvar_thread_cache_size
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AR5 ALY REBONYIF

a5 iE J 71 )L my.cnf:
* sort_buffer_size (256KB)
— Y= MEDATUHAZ, COYA ZERBZBY— MIT( V%R, | Clientt Client2 ClientN
MySQL 5.6 TT JA)L MENHE/ NS, (2MB=>256KB) ! | |
- T Dread, read_rnd, etc... /\WI7(ET A A A Aw Aw
St oyl Aay
LT

¢ Ny FAIBREDISE, WIBE(THTICENN
CTNBO)SAIEEETS

mysql> show status;

e Sort_merge_passes -
o A\ EFIBLIN—TY—BMDIVAZER
o Y—MIXEN LRI TRFSRVEZS(CITERESR
o A2TYIRDFIBZIRST
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JIVFvvSa

s E J 71 )b my.cnf:
* query_cache_size (1MB)

yi / L / /

Connection Thread Pool

“  Connection Thread Pool
— JINFry allEIDZTAIAEUTA X ——
- ~msissawTor

* query_cache_type (OFF) Query | ——[ 101101
— DT —ATENTA=XDADA =)\ =AY R
hi#J15% mysql> show status;
_ SELECT@J:I_’,Z“_—(h\‘%—L\ e Qcache_hits, Qcache_inserts
VTS o  FryabybhEFRFE by AN NSINEL
U }\_Cﬁf:ij_H e HDIVF vy 1% FNCT BDEHIRET
— DEMANDICESTE T DL VIZEITHEFC e Qcache_lowmem_prunes

SQL CACHE®ZAF(F eIV Fvv> 18] 8E o AEURBOEDICFrYS INYIBRENEE,

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |



InnoDB N\ A=Y > X Tips

innodb_buffer_pool_size

—  MySQL&InnoDBOH&F AL TLINIL,
A AEVDSORIZEEZEINH TS

— FTAETYIROm A ZFrYS 1

. . . = [nnoDB
* innodb_log file_size - MyISAM
— innodb_buffer_pool_sized25%~100% = MERGE
DT ORI B T BN EF Ty ' @ @ @ UL
— BZKET BRIV 1120OUNINUEFEINERD = ARCHIVE

* innodb_flush_log_at_trx_commit

. - - LT mysql> SHOW ENGINE INNODB STATUS;
— 1 (@EW) JxyMNFCOYZT2v> 1., EDACID yea

I 7= ==
— 2 RV DAY MF(IC(FOSOF vy 1(cOT TV 1, nnoDBOPYENCORMITT:
- e J7AJL10O
TARIEDS )3 EF 1[0 o JN\wIFTT—)I
_ 0 (BE) DYREBIEFEENUT) ISy 1 yhodd
o =

* innodb_file_per_table
- MySQL 5.60'57 JAJL N ON”

gin O D73 B Pibdata 71 L DRAE R Z B TesHIC" ON" Z HELE
ORACLE
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