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. Oracle Database & MySQL
Complementary ##5eE{% J
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Web and Cloud computing is not a ‘one size fits all’ model

ORACLE’
3 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved



. Continuous Improvement . WySOL Cluster 7.2

: - MySQL Cluster Manager 1.4
. MySQL Enterprise Backup 3.7 ySQ g

DRIVING MySQL Oracle VM Template for MySQL - MySQL Utilities 1.0.6

. Enterprise Edition - MySQL Migration Wizard :
INNOVATION * MySQL Enterprise Oracle . MySQL Enterprise Backup 3.9
MySQL Enterprise Monitor 2.2 . Certifications * MySQL Enterprise Audit ;
MySQL Cluster 7.1 MySQL Windows Installer + MySQL Database 5.6
MySQL Cluster Manager 1.0 - MySQL Enterprise Security . MySQL Cluster 7.3
MySQL Workbench 5.2 MySQL Enterprise Scalability * MySQL Workbench 6.0 :
MySQL Database 5.5 All GA MySQL ErXﬁrgZe Monitor 3.0
MySQL Enterprise Backup 3.5 ) . '
MySQL Enterprise Monitor 2.3 MySQL Database 5.6 DMR* ' MySQL Database 5.7 DMR
MySQL Cluster Manager 1.1 . MySQL Cluster 7.2 DMR Available Now!
All GAL - MySQl=tabs! A BETTER
2010' (“early and often”) MySQL

2011

: : *Develoiment Milestone Release ’ 2012-13 .
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« 191 Worklogs for MySQL 5.6

* 1991 Bugs Fixed in 5.6

« 3763 Bugs Fixed in Total Since MySQL 5.5 GA

* 911 New MTR Tests in MySQL 5.6

* Tripled QA Team - 400 Man/Year Database QA Experience
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. MySQL 5.06: = q~—G—GH§|Ej 1)) U U A

- : : : “MySQL 5.6 is an impressive release with features that
MySQL 5.6 is probably the version of MySQL with make it much easier to scale MySQL and take advantage

the biggest bundle of new features.” of modern hardware.”
Giuseppe Maxia Mark Callaghan

“I am very excited and thrilled to use the latest release of MySQL 5.6 in production. This is probably the most notable
and innovative release from many years, if not ever. Oracle developer teams did great work for MySQL 5.6, so we

have to give Oracle credit for that.”
Marco Tusa

“MySQL 5.6 is the largest MySQL code size increase in a MySQL version ever. The last time we saw anything like this
was with the merging of MySQL Cluster in 4.1. At the very least, Oracle is paying people to write lines of code to

extent that nobody has before.”
Stewart Smith

“MySQL vs MariaDB performance. The obvious take away is as expected, upgrade any 5.5 installations to 5.6.” Brian

Aker

ORACLE’
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. The Open Road to MySQL 5.6

Predictable Releases for the MySQL Community, Allowing Feedback

DMR1+ © DMR2 ! DMR3 : DMR4 : DMR5 : RC
April 2011 - Oct 2011 Dec 2011 - April 2012 Aug 2012 Nov 2012
Optimizer: Optimizer: : Optimizer: :Optimizer: + InnoDB: - New Server

MRR, ICP, File Sort . BKA, New . Sub-Queries  :JSONEXPLAIN, . TT,Online DDL, . Defaults
] . EXPLAIN, Traces- ] - Sub-Queries . Memcached APl .
InnoDB: : + InnoDB: : . : . :
Split Kernel Mutex, MT InnoDB: Full Text Index, - Replication: Replication: More
e ation: | Bonarmea™ § Crtmamans (1T St ™} Partiioning
Crash-Safe, Multi-Thread - :TII\/IESTAI\/IP & -
Slave, Checksums . More P_S ! Condition :paTESTAMP . Password :MoreGTID,
Memcached APl - + Handling . Mgmt 1T
New P_S _ . :More P_S .
Partitioning ; . Fractional + More
Improvements : . Seconds : Partitioning

ORACLE
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MySQL 5.6 GA
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. MySQL 5.6: Scalability

SysBench (Read Write): MySQL 5.6 vs 5.5 (Linux)
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MySQL leveraging:
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. MySQL 5.6 SysBench Benchmarks

SysBench (Read Only): MySQL 5.6 vs. 5.5 (Linux)

18,000
=
S 16,000 —
S 14,000 / MySQL 5.6
@ 12,000 -
=%
2 10,000
S 8,000
S 6,000 MySQL 5.5
2 4,000 Oracle Linux6
& 200 P

0 : : : : -0 of 96 available CPUthreads
-2 GHz, 512GB RAM
32 64 128 256 512

Connections

Up to 234% Performance Gain
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. MySQL 5.6: S3EIZIGE SR
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MySQLAZa =T ML ROLN TN -1EEEERE
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— BEIKRDEREZHM R (Performance Schema)
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11 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved



MySQL Database 5.7 DMRs
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. DMRs: Development Milestone Releases
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. MySQL 5.7.2 DMR
MySQL 5.6 N—X & FEHEET R R

« InnoDB KYEWSUH o a B REE AT A
- LZN)—33ay KUSWMLREETT A

- Performance Schema &Y EH#7 M REMETIE IR
« ATT4A4Y EXPLAINRIRIED KR

Avallable Now! Get it here:
dev.mysgl.com/downloads/mysql/

ORACLE’
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. MySQL 5.7.2 Sysbench Benchmarks
Sysbench Point Select
500,000 QPS

600000
500000

400000 /

300000 / MySQL-5.7

/ —— MySQL-5.6
200000 —

e MySQL-5.5
/ —— Y
1 .
00000 Intel(R) Xeon(R) CPU X7560 x86_64

4 sockets x 8 cores-HT (64 CPU threads)
0 2.27GHz, 256G RAM

8 16 32 64 128 256 512 1024 Oracle Linux 6.2
Concurrent User Sessions

95% Faster than MySQL 5.6
172% Faster than MySQL 5.5

Queries per Second

ORACLE
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. MySQL 5.7.2 Sysbench Benchmarks
OLTP Read Only
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o
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o
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©
% \ e MySQL-5.5
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Intel(R) Xeon(R) CPU X7560 x86_64
0 4 sockets x 8 cores-HT (64 CPU threads)
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Oracle Linux 6.2

sb_OLTP_RO_1M_8tab-ps Max-TPS

Concurrent User Sessions

17% Faster than MySQL 5.6
134% Faster than MySQL 5.5
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. MySQL 5.7.2: Connections / second
TREREOLEDE R

>

35000 -

30000 - m MySQL 5.7.2

25000 1 m MySQL 5.6.9

20000 7 +32% +64%

15000 -

Connections per second

10000 -

5000 -+
» mysql-bench

» 25 concurrent client threads

» Executing connect/select/disconnect
+ 100000 iterations each

With Selects Without Select

FacebookM oD ELEEN—X[ZEHF
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. MySQL 5.7.2: InnoDB Temporary Tables
tgED ML

MySQL 5.7 versus 5.6
14 =i 2-11X Impro:;eme 2tX
CREATE/DROP 2500
s T—JIILDERACEIBRLIERDIOFHE £ 2000
. g 1500 -’/_ 11X 2X m5.6.13

2-41% SRt F 1000 m5.7.2
INSERT/DELETE/ UPDATE g -
= REDORY DEZFAA, AVIE LUV :

7‘17/”‘/\‘/ ‘\‘y770) *Ilﬁéﬁu;ﬁ ° create/drop insert delete update

Total time to complete in seconds

* sgl-bench, modified to use temp-tables
* Seed size of 10K for Create/Drop
* Seed size of 5M for Insert/Delete/Update

ORACLE’
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. MySQL 5.7.2: AT T44AY
BEPD/T)IZxF HEXPLAIN

c Bl - HAEYI AV DREIZTRVDERNH NS

c FLLMVA T3y
— Dty a3 [ZxLT EXPLAIN FOR CONNECTION
EXPLAIN [FORMAT=(JSON|TRADITIONAL)] [EXTENDED] FOR CONNECTION <id>;

—- BIEDOEAREREZRRTES
— DT DEBILIZDEITFEND
« AR 3 M<id>lE SHOW PROCESSLIST THEER
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. MySQL 5.7.2: Optimizer
JSON EXPLAIN D¥L3E

100% 5| 11

Raw Explain Data = Explain |

Display Cost Info: | Read Cost : | | Show Aggregated Costs s A

|3992.uU)

query_block

992 rows
actor
Access Type: eq_ref
Used Columns: actor_id,
first_name,

P92 rows last_name

Key: PRIMARY

Ref.: sakila.film_actor.actor_id
Used Key Parts: actor_id
Possible Keys: PRIMARY

496 rows 496 rows

Filtered: 100
Rows Examined per Scan: 1
Rows Produced per Join: 992
. Cost Info
| Read: 992.00
category film_category film film_actor actor et 1641

Prefix: 2600.00
fk_flim_category_category PRIMARY Idx_fk_film_id ERMARY Data Read: 271K

16 rows 119.63 |31 rows

1409.6 |Zrows

Explain ’

ORACLE
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. labs.mysqgl.com
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Master 1

Master 2 Master N

-

Relay 1 Relay 2 _ Relay N

wigwayg ..
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wZ @

&

Slave
&

affiliates. All rights reserved.
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. MySQL Utilities - Fabric

[Sv—Ta2 T 1R ALI-LRSE
o XIEaRIA

mep? 2= — Java
_ PHP

MySQL Fabric
« 7TV —au i nEl—%#RE
S X I VAV
- Uv—FOBE/ATEE
— 2RO —EFEHAIEE

- ’ ’ « MySQL Utilities 1.4.01ZTi2{i
AL S ShoA S
Read-slaves Read-slaves
Master group Master group
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MySQL Cluster 7.3

ORACLE

26 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved.



. MySQL Cluster&ld ?

« MySQLEIFERRFEV)—DELDRIE G
s RETARIEFEDOT 2. TITAT-TITA4TDISAZERNEH S

o TRIISQLEFELENT—ER—XZo1=H, MySQLEfEE SN
SQLEFEZ 5 KDIT7EoT=
(NoSQL(KVS)ESQLO M A MNMEZ ST —FR—X)

LTS AT L

c SARAENROONEGD AT L

c AFZEMICKEDIS VIV RETEVRT L

o FEARHMIRTIT T A ANE(TH L THILRMENKROHON SV AT L
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New! MySQL Cluster 7.3

Developer Power
Developer Simplicity

Learn More »

= 5L ER— = Auto-Installer
= Connection Thread Scalability = NoSQL API : JavaScript
= MySQL 5.6:DEE for node.js

ORACLE’
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. MySQL Cluster 7.3 GA: # &+ —

MySQL Cluster®iE FAEE B A K Y LR B S

— I\ =TT r—230 ARALTRO TR
BHIEEREL DD, AT HAEE B

- 7I)r—aralyl & F—EETIL

« TIOAILETHEATRE
. SQOL&NOSQLDTEAH T Child Table (towns) Parent Table (counties)
fE FART&E

Reading Berkshire

’
« T4 TEM/EIBR R EE Shrewsbury Shropshire g |

Maidenhead Berkshire << Berks England

Oxford Oxfordshire < S

ORACLE
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. MySQL Cluster 7.3: Connection Thread Scalability

AN AN . \

MySQOL MySQL s T—R/—RADQARIIVDAIL—
WL TUhE L
mutex® 7 ENZ&Y . RIL—TvbhiFEE
e U e U BREELYBHIC
MySQL Cluster Data Nodes - Xb-—s I:‘\ IJ 7_—,{0) |"|;T-| J:
MySQL MySQL - ERE(CT 5SSO MRER £

l l l l with Gonnection - SQL & NoSQL O AI=HLNT

Thread Scalability

= =
MySQL Cluster Data Nodes
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MySQL Cluster Connection Thread Scalability

™M

160,000

140,000

120,000

100,000

80,000

60,000

40,000

20,000

1

2
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4

5

6 7 8 9 10 11 12 13 14 15 16
NDB API Connections

7,2
wili=7.3
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DBT2 Benchmark

— Single MySQL Server
— Single Data Node

— 128 client connections
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. MySQL Cluster 7.3: Auto-Installer

. BRI ‘
Workloa Iscover
1y — 2% BB

- D—4H0O0—KRIZEbhE-&#EIE

s BREAIREGARNT Z7T4 MySQL. Cluster
« MySQL Cluster 7.2 + 7.3 T A

f P AT B
eploy ‘

Define
Topology
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MySQL Enterprise Edition
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. MySQL Enterprise Edition, Cluster CGE
RELANILDOMYSQLR 7 —SE T4, £F 2 ) T4 HE KUV RERE

MySQL Enterprise
High Availability
MySQL
Enterprise Audit

MySQL Enterprise
Monitor/Query Analyzer

MySQL
Enterprise Backup

Oracle Product
Certifications/Integrations

MySQL Enterprise MySQL Enterprise Security
Scalability | Oracle Premier

MySQL Workbench m - Lifetime Support

N) : MySQL Cluster
MySQL Database s o aith Manager

ORACLE
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. MySQL Enterprise Edition, Cluster CGE

MySQL Database Eﬂa E;ﬁﬁgﬁf

MySQL Enterprise Backup 3 Efiﬁ@ﬂﬁ)éf”j
MySQL Enterprise Monitor  a 3%35’85?;;;?;;2%5{@
MySQL Enterprise Scalability ol Q{%%}jﬁgio—'ﬁl”&ﬁg

MySQL Enterprise Security @ LA, Kerberos, Windows AD 5

MySQL Enterprise Audit Q,Q -BEEOJTRRE
MySQL Enterprise High Availability @ - A R

: () - 24x7, EHIRA LT
Oracle Premier Support A A LT

ORACLE’
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New MySQL Editions

Standard Enterprise Cluster

SE EE CGE

MySQL Database
MySQL Connectors

MySQL Replication

MySQL Partitioning

MylISAM, MEMORY, ARCHIVE
InnoDB

NDB (ndbcluster

AN ANANERANANAN

ANANANANANANERANANANANANAN

MySQL Cluster Geo-Replication

Oracle Premium Support
24FF[MEI365 A Y7 R— k v v
AT FRERIR v v
FLYyIOR—X v v
v v
v v

INTIEE&/ Ny FiBH
AHYILT 4 VT ER—F
“ AR D & TH| A AT R BE
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. MySQL Workbench

« MySQLOARXGUIY—IL

New! MySQL Workbench 6.0 . MySQL DatabaseD#f & BI85
Design, Develop, Administer, Migrate ) )
Windows, Linux, Mac OS X ¢ WIndOWS’ OS X’ L|nUX i‘-“;ﬁ\

ORACLE
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MySQL Enterprise Backup

* |B#5 “InnoDB Hot Backup” @
c FUSAUINVIT YT & VHINY
- R AVTIIR

— H—NLARNI, T—ER—=ZLANIIL AT OO
- I or YMENVIT VT
« JILor ERINVITVT
« IRAU A BAA L) FN)
« INYITYTT—ADIENME
« MyISAM®D /Ny 7y 74l BE
« TILFTS5yhTAH—L(Windows, Linux, Unix)
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BRIEINVIOT VT

Backup

30
25

0 20
> 15
= 10

;. - mm IR

26GB - 8 Tables 32GB - 33 Tables
Backup Target

mysqldump&Y33.56F L LR/ NI T VT

mysqldump

® MySQL Enterprise Backup

ORACLE’

40 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved.



=RE) AP

Restore

140
120
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80 +——

60 —— mysqldump
40 —— ® MySQL Enterprise Backup
20 ——
0 — , —

26GB - 8 Tables 32GB - 33 tables
Restore Target

mysqgldump&kUH1665ESV AT
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. MySQL Enterprise Monitor
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. I EEHTHEBE - MySQL Query Analyzer
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. Enterprise Monitor@7—x%T9F ¥

Customer Datacenter

HERT—S1ok MySQL Entergtisejj'—/i‘ +
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Enterprise Dashboard 4 Master-Slave
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. MySQL Enterprise Scalability
Thread Pool
« MySQLT 74 )Lk ALy ALIE
INDHA—T DV RIEEWND, EREIDIEKT HERXT—3E )
TAIZHIFDHE S AIEEEA B D
* MySQL Thread Pool
A—HEGEHOE M L.
INTA—T U RERT—SE YT 1% #E
 Thread Pool API
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. Thread Pool DB FE N

Thread Pool s .
Thread Group 1 ERRITAL YK
Threads 1 - 4096 p Thread Group 1
| Thread Group 2 «——Thread Group 2 —

Threads 4097 - 8193

p Thread Group N

Thread Group N
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. MySQL Enterprise Edition

MySQL 5.6 Sysbench OLTP Read Only
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1 4 16 32 64 128 256 512 1024 2048 4096 8192 Thread Pool#EL

: : MySQL 5.6.11
Simultaneous Database Connections Oracle Linux 6.3, Unbreakable Kernel 2.6.32
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MySQL 5.6 Sysbench OLTP Read/Write
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MySQL Enterprise Security
My SQL D4\ &R 52 IE
- PAM (Pluggable Authentication Modules)

¢ 1“t|}nrb niEj:T_t’\0377‘t'Z
« EEDAFTT—AR(Unix. LDAP. Kerberos#i &)
- JAFXL ETOXLa—H—
* Windows
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. MySQL Enterprise Audit
R)O—R—DOEE#RET IR

OJ74> . V1) —DEHREEE AL
A—HMNRY—FRERRE: T0/LFY S 0 O—FT—2 3>
BIMICER EE EE Al AuditsE ERFICH —/ \OBEFINTE
OracleDEHICEHETXMLR—RDEETOS EH
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MySQL 5.5.28 Ll ET{#E Rl &E
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. MySQL Enterprise High Availability

Oracle VM Template for MySQL Windows Server Jx—JL
* Oracle Linux, Unbreakable Enterprise A— \_771/5”)'/7 . .
HENT-15E; MySQLIZRZA /N /—F TEEDH)

* QOracle VM & Oracle VM Manager .
J - ATFFUREEDEHDEHTHDIT—ILF—1A—

* Oracle Cluster File System 2 (OCFS2)

« MySQL Database (Enterprise Edition) > 4T Windows Clusteringt—EXZERALT
> FUAURh— L. BEIHERH ESRR-PUTAH N-FIV T —2av el

> Windows E THAYY a—> 3 % h3R
> SEREHMEL LU QATXE

> YiR—kD—Tik*

«Oracle Linux# & UOracle Virtual Machine®¥E#fFo-R—rIZiL,
Unbreakable Linux Network®@HFRH)FLav NivE
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« BEBHIENOIETEIRTES., Oraclel2&d
TILAZ Y HR—k
— Oracle Linux Unbreakable Enterprise Kernel R2 [Z
&S -DRBD

— Oracle Linux6.2 LA £ AR RE Services 4

— ZA3%JLOULN (Unbreakable Linux Network)h+is
INVIrT—D T

. MySQL Enterprise High Availability
Oracle Linux + DRBD Stack Application

— DSREVUGETIAINF—N—DT=®IZ. Cluster s/w -
Pacemaker & Corosync z 1% FH

© DPRARL—UZFRT =0 HBETA R
SANAZ&E
- BEILTVT—2avIl&rTT—2% RSV R Y% EE
« F—TUV—RXATEHEDEZ V) 1—2ay
7R A kR—s3— : DRBD - Configuration and Deployment Guide
http://mww.mysqgl.com/why-mysql/white-papers/mysqgl_wp_drbd.php
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. MySQL WorkbenchTHi3ESZ &

. 5 IE

— ServerfB®B/M{Z L DA T LEHIER . AT —RALTEEE.
OJER. 1A —YEE, vyl a B8], 4L
- BHF
— SQLITF 44, SQL Snippets(RT—krAEFIA).
E< a7 IVExplain, &
-
— E-RBMERK., 74 T—FRIOOZTIYLGT JIN=RIOZTY T 5L

MySQL Workbench® F ZE#kt—&
http://www-jp.mysqgl.com/products/workbench/features.html
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. MySQL Workbench

— New Connection ...

MySQL Connections @ @ : e ortcuts
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SQL Editor
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. Servers B

s TARTDEZARE
Available Server Features »
Performance Schema: @ On SSL Availability: 5 ° %*E D 7 H:II j] O) ﬁ;}%)]/l 1 3‘%)]

Off
Thread Pool: " nfa PAM Authentication: © Off
Memcached Plugin: ~ nfa Password Validation: © n/a
Semisync Replication Plugin: ©' n/a Audit Log: "~ n/a

Server Directories

° %*g% ﬁlé 0) ﬁ 3"?)]/:!' T 3?)] Base Directory: fusr

Data Directory: /var/lib/mysql/

Disk Space in Data Dir: 4.4G of 5.0G available
Plugins Directory: /usr/lib64/mysql/plugin/
Tmp Directory: ftmp

Error Log: @ On /var/log/mysqid.log
General Log: o Off

Slow Query Log: o Off
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. ServergzE
Server Status Load Connections

- CPUAR T Running 0.13
« AR IH

* FAVNT=UST 197

* QPS(Queries per Second)
* InnoDBREE D 1F R
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Key Efficiency
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InncDB Reads per Second InnoDB Writes per Second
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. Client Connections

~ ~ K Query 1= | Administration - Client Connections x
« ARV DIEHRE _

local

HESR AL 2 -
A E Client Connections
Id User Host DB Command | Time  State Info
& root localhost:46792 sakila Sleep 1043 NULL
14 root localhost:46804 sakila Sleep 529 MULL
15 recot localhost:46805 sakila Sleep 529 MULL
17 root localhost:46807 sakila Sleep 529 NULL
18 root localhost:46808 sakila Sleep 529 MULL
19 root l|ocalhost:46809 Mone Sleep 38 MULL
20 root localhost:46810 Mone Sleep 1 NULL
21 root localhost Mone Sleep 125 MULL
22 root localhost MNone Sleep 72 NULL
23 root localhost:46812 Mone Query 0 init SHOW FULL PI
26 root localhost:46815 MNone Sleep 0 MULL

ORACLE’
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- SOL EditiorCSQL%E & R

— 77]- 7Y I\éhTL\éT_&)nJLHbTL\ |Query 1x | actorx | sakilax ]Administration -C

& local

— SQL EditorTSQLZ#mEEFI 8E = Client Connections
- EXp|a|n:E)Hy'TﬁE:EIﬁE irld User| Host

14 root

15 root
17 root
18 root

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

DB

sakila
sakila
sakila
sakila
None

Comma
Sleep
Sleep
Sleep
Sleep
Sleep

20 root
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Bl TATRIVS=FULT N R—RIV =T YL
c T—RETIDOAT O IMEER.

ETFDT —’5!«—7(75\ ST —ARETILEER
o SQLX’J‘)?°|~€$EE3“%:&%EI§E

Customer Data Inventory

nge Model ResicUEETE Tools  Scripting  Help
- - - country_ i SMALLINT customer i SMAL. i id SMALLINT
Connect to Database... =u . country VARCHAR( & store_ia TINYINT titls VARCHAR(255)

first_name VARCH. Gescription TEXT
Manage Connections... 4 L L name VARCH rolease_yom YEAR
Rt e L | v Ty |
| L ] :rﬁ 0.6 Forward 1o Datab
Reverse Engineer... %R clty VARGHAR{SO) 1 .
Forward Engineer... b {+ > coutry_jd SMALLINT P ——————— ! ‘: Review the SQL Script to be Executed
o~ i q ® Connsciion Options This script will now be executed on the DB server ta
w y N\ Schema Transfer Wizard.., —— Tleddress v I © Options. You may make changes before executing.
" 4 Dodross _id SMALLI ]
¥ Migration Wizard T : | © Select Objects 2
- I} address VARCHAR A 22
Edit Type Mappings for Generic Migration.., i addrase2 VARCHA : © Review SQL Seript b
o g @ Ot VARCHARRO) |, A | ® Commit Progress 25
Synchronize Model... ~RY » cy. 0 SMALLINT "a =
s postal_code VARC 28
= Synchronize with Any Source.., ORY ST :.: »
- x
n
Compare Schemas... > axh 2
R J —p——— »
T — | 4
! 1 35
Customer reatod data : : i?
1 1 38
I ' 39
1 1 a0
1 1 a1
153531 s
1
e =1 as
e e A a5
1 1 I" —— a7
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B 7 SETILOR

s TEANBHT—HER—X
[ Jz B

© Connect to DBMS vice-versa. You can also apply an action to multiple selected rows.
© Select Schemata {Mo&al' Update. Source
© Retrieve Objects i v sakila sakila
© Select Changes to Apply ‘ = actor actor.
® Rureds .. address address
WS Chianges 7 category category
# Synchronize Progress T dty city
7 customer customer
» 71 film film
" country id SMALLINT T film_actor film_actor
! country_id SMALLINT T % = film_category film_category
country VARCHAR(60) —
s country VARCHAR(S0] | memmmaly> i film_text S rex:
= »Bs_update TIMESTAMP _ inventory inventory
2 last_upaate TIMESTAMP codntry 6008 CHARI2) . language language
| payment payment
> ~ - - -
34

8nn

Synch Model with Datab

© Connection Options

Model and Database

Differences

Double click arrows in the list to choose whether to ignore changes, update the model with database changes or

ALTER TABLE

swns g

ADD  COLLMN

Update Model

CHANGE COLUMN " country

sakila’, country’
country’ VARCMAR(!S) NOT NULL ,
country_code’ CHAR(Z) MULL DEFAULT NULL AFTER

Ignore Update Source

Table Mapping..,

last_update

Column Mapping...

Go Back Continue

- —
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B F—SET L ORI (FEREDOH)
. DBERE L ORIEL PBAEEL T

) film_text7—2 JLIZDULNTLVA S EBF—Tk_film_texthY,
inventoryT— LD EF—LISNDIIZSELTLD

o MySQL Workbench
A  MySQL Model® (sakila_ful mwb) EER Difgram x Output X
File Edit \jew Database Toolz Scripting/ Help

YN 08:34:40 Foreign key film_text'.fk_film_text' references non-primary key column in table 'inventory’

A\ 08:34:40 Column 'language’.'name’ <CHAR(20) > has different type than the column ‘category’.'name’ <VARCHAR(25) >
A\ 08:34:40 Primary Key for table 'country' is notinteger based (field 'Code")

A\ 08:34:40 Column ‘country'.'Name' <CHAR(52) > has different type than the column 'city''"Name' <CHAR(35) >

A\ 08:34:40 Primary Key fortable 'countrylanguage'is not integer based (field 'CountryCode”)

A\ 08:34:40 Primary Key for table 'countrylanguage' is not integer based (field 'Language’)

A\ 08:34:40 Primary Key for table 'country' is notinteger based (field 'Code")
A\ 08:34:40 Column ‘country'.'Name' <CHAR(52) > has different type than the column 'city'.'Name' <CHAR(35) >

A\ 08:34:40 Primary Key fortable 'countrylanguage'is not integer based (field 'CountryCode”)
A\ 08:34:40 Primary Key for table 'countrylanguage' is not integer based (field 'Language’)
08:34:41 db.plugin.wb.validate finished in 0.03s

FRELHER DI
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. SQL Editor

enn MySQL Workbench e
& localhost x
!aawasﬂm@@me @ 0=0.
MANAGEMENT L' SOLFe ) % # Query ) x | | | ComessMelp | Snippets !
0 Sesw e @8 ¥FaOQMm @ ‘ sact :
Chern Connections - - - -
- 1 SEUECT * FROM sakila.actor; . T
3 vsers nd rviges 71U —TI1)7 G soee
124 Suatus and System Variables x st
(EEIEA S g St ety B ]
H—/N\EH v/ et fasverhpbisnidh G O | e b B0 B | Bworimeen: i G [STRATGNT J01N]
L Data lenport/Restore 3 i T s last_update (SGL ? SHALT _RES@LT)
acor name '~ .(, RESULT
INSTANCE 1 PENELOPE CGLINESS 2006-02-15 _BUFFER «e:-!n]
o 15GL_TACHE | SGL_NO_CACHE)
{1 Seartup / Shutdown | 2 NICK WAHLBERG 2006-02-15.. [5QL_CALE _FOUND_3WS]
A serverions 4 Sewe W a0emas s conte fararesces o !
4 JENNI ~02-15.. A ces
ions File | PARTITION tition list
# Opx | 38 JOHNNY LOLLOBRIGIDA  2006-02-15 m"m -nuo_::;cm:: i
SCHEMAS ce | 6 BETTE NICHOLSON  2006-02-15.. et el it
e | 7 GRACE MOSTEL 2006-02-15.. PORIIONGC | bescy, ... puim
| 8 MATTHEW JOHANSSON 2006-02-15.. ‘”"‘i:u,‘_ here condition)
AVING w
> nouze2 | 9 JOE SWANK 2006-02-15 {0R0ER BY (col_name | expr |
> om 10 CHRISTIAN GABLE 2006-02-15., PosIRIeAL N heses
»  performance_schema | 1 26RO CAGE 2006-02-15.. (LINET :(ori;ei.i'nl«]w_coun\ )
» a1 12 KARL BERRY 2006-02-15., ot sarH]
» 2 13 uma WOOoo 2006-02-15.. procedure_nase(argusent_11s1)]
v 3 sk 14 VIVIEN BERGEN 2006-02-15.. LR B T
=z #_ 7\\} I J ¥ 3= Tables 15 CuBA OUVIER 2006-02-15 charset_oasel
» 51 scror | W FRID) COSTNSR 2006-02-15 export_options
= actor 1 Appl Revert | INTO DOMPFILE ' f{le_name
» [ acdress PRy evert | INTO var_nose |, var_nase}]
.5 [ 1 {FOR GPDATE | LOCK IN SEARE
7 category | Action Output & no0E) |
» T ity .‘ Time A Response Duration / Fetch Time iBELECl s used % revrieve rows selocted from
& countre 1@ 1 145259 0OK 0.000 sec Ond Of More tables, and can Inclade LNION
i | Otectintn | Sassion |©@ 2 145315 S 200 rowls) returned 0.001 sec / 0.000 sec Stalements and subgueries. Ses UNION, anc
Qnino heip ;bgueney
Columns:
. N mmmm“d&xsc‘
actor smallink(3) UN Al PX -H-_ _| . K EE statoments
first_name yarchar(45) , \ 'U (=] & o Tase
last_name  varcharids) +  Each select exgr indicates a column
| Iaxt tandate L. : hat vouwnnt 30 eedrien. 7_!—;--5-
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. Table Data

F—INEETYYY

V Al o » T city
c TR
3 : customer
— BEIRICLIMITAEZ{T 5L TSELECTE3E1T Nl ety >
[e) ’ : M iy Create Table...
i 77’{ ) l/’\I 7Z7|_\_ I\ E: EE::E? AC\Ir;art_er;r;:f.e. Like... >
_ II 4%t N — Table Maintenance...
7 J %n %5774“/ H:Il j] : B :";9::: Drop Table...

— (:SVs )(I\/”_s SQLs \]SONs 7:;8 T:Ju:::::. !~- Truncate Table...

Table: country " Search Table Data...

= _ B o Query Tuning Workbench
K p— Z )L%ﬁ % sountoy d - SmAl - pefresh All
- TT—3HRE :

country varch
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. Table Data

VT —ERERETETOEN
* JOINBEFENTLVEL
c T IWHI LDOAHBEBGENERTNTLVELY)
c T EF— or A=—UF—(NOT NULL{FE) ZH-oTL\S
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. Schema Dump/Export

« HEIZ/IN\VITYT

[ Nal3)

#&  locathost x |
&8 o Jaas
MANAGEMENT

O Server Status

—+. Chent Connections
AL Users and Privileges

L2 Status and System Variables
\ Data Export

* mysqldumpZ{&

c 1DDIFAILIZH S
HLLIE, =TI
HMNTI7MIL a7 E
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L Data import/Restore

MySQL Workbench

© Administration - Data Export *

3 locathast

G Data Export

Export Progress

Select Database Objects to Export

Advanced Options...

INSTANCE {3 Export Schema Export Schema Objects
[} Startup / Shutdown s
A Server Logs sakila
7~ Options Flle sakila_prod
sys
SCHEMAS S o test
Q Filter object triggertest
» || payment typesync
» [ remal
» [ store Refresh Select Tables nselect All
¥ B Views
» [ actor_info Options
» [ customer_lisy
» 51 film_list Export to Dump Project Folder sers/kojima/dumps/Dump20130917
» [51 nicer_but_slower_film_list Each tabbe will be exported bnio a separate fle. This allows a selective restore, but may be slower
5 : L e * Export to Self-Contained File [Users/kojima/dumps/Dump20130917.5q!
» 0 sales_by store :
» 7 staff list All selected database objects will be exported into a single, seif-contained file.
» 5 Stored Procedures Create Dump In a Single Transaction (self~contained file only) | Dump Events
: | [ONestiafe. | Session Dump Stored Routines (Procedures and Functions) Skip table data (no-data)
View: actor_info
Columns: Press [Start Export] to start... Start Export
actor_id N
first_name
last_name.
Formatted 1 statements, |




. Schema Import

®n006
#&  localhost «
&8 &
'MANAGEMENT
O Server Status
. Chient Connections
4 Users and Privileges
i) Status and System Variables
L Data Export
L Dara Import/Restore

* mysqldumpZ74 /L%
A—k

INSTANCE £y
f Startup / Shutdown
A\ Server Logs
J~ Options File

SCHEMAS -

Q Filter oblects
* [ payment
» 7 rental
» [ store
v Views
» 7 actor_info
[T customer_list
film_list
nicer_but_slower_film_list
sales_by_film_category
sales_by_store
» 5 staff_list
» (57 Stored Procedures

| Objectinfo | Session

ViV V.

MySQL Workbench

| _# sakila & | O Administration - Data Import/Restore *

localbost

L Data Import

Import Progress

Options

{*) Import from Dump Project Folder [Users/kojima/dumps
Select the Dump Project Folder to import. You can do a selective restore,

Load Folder Contents

Import from Seif-Contained File /Us

Salect the SQL/dumy Nle 1o Impert. Please note that the whoie file will be imponed

Default Schema to be Imported To

The default schema Lo lenport the dump Into.
Default Target Schema : New NOTE: thit s only used If the dump file doesn't contaim ity schema,
ottverwise 1 I ignored

Select Database Objects to import (only available for Project Folders)

Import Schema Import Schema Objects

| Select Tables Unselect All

View: actor_info

Columns:
actor,_id smallint{5) UN
fust_name  varchar(45)

- JASt name  wacchur(45)

L ——

Press [Start Import] to start... Start import
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. Object Editors

T—OI Ea—TLGEDAT O HONEHEIZER

| # SOLFilel % | / actor - Table x |
\ s‘ I
I\ ) A J l i ; Name: actor Schema: sakila
Collation: = utf8 - default collation : Engine:  InnoDB $
”Alter Ob ject” Z: &R
Column Datatype PK NN UQ BIN UN ZF Al Default
. actor_ld SMALLINT(S) ¢ & o 4 o
first_name VARCHAR(45) 3 4
last_name VARCHAR(45) & v
last_update TIMESTAMP H 4 CURRENT_TIMESTAMP
<click to edit> s
Column details 'actor_id'
Column Name: actor_id Datatype: ' SMALLINT(S) v
Collation: Table Default Default:
Comments:
o Primary Key & Not NULL Unique
Binary W Unsigned ZeroFill
Columns Indexes Foreign Keys  Triggers  Partitioning Options Apply Revert

ORACLE’
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. Schema Inspector

c AA—TYADEAT OV MR

o » b\ ~ fio VA= | #sQLFilel x| # sakila x
/ \ b ﬁ y 13: m Columns  Indexes  Triggers Views  Stored Procedures  Functions  Events
- Name Engine Version Row Format Rows Avg Row Length  Data Length
— ~ — ~ _ actor InnoDB 10 Compact 200 81 1638:
® ' _— 7 ) I/ } ‘/ ’ ’ / Z {Qn }Eg % T address InnoDB 10 Compact 603 135 8192
i 7 category InnoDB 10 Compact 16 1024 1638
= /= Ab T city InnoDB 10 Compact 600 81 4915
% 1T n I ﬁ b : country InnoDB 10 Compact 109 150 1638
customer InnoDB 10 Compact 599 136 8192/
7] employee InnoDB 10 Compact 2 32768 6553
— An alyz e : film InnoDB 10 Compact 1000 196 19660
| film_actor InnoDB 10 Compact 5462 35 19660
T film_category InnoDB 10 Compact 1000 65 6553
_ O tl m |Z e : film_text MyISAM 10 Dynamic 1000 119 11961
p inventory InnoDB 10 Compact 4581 39 18022
7 language InnoDB 10 Compact 6 2730 1638
h k 7 payment InnoDB 10 Compact 16086 98 158924
- C eC 71 rental InnoDB 10 Compact 16005 99 158924
T store InnoDB 10 Compact 2 8192 1638
C h e C kS u m . Maintenance > Refresh

ORACLE’
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B LR RS LOREER

Querf 1> Admi ation « Options Flex sakkax ' actorx
[ =2 5,M I v 2 X =
SELSCT tor tar_id ,
] acto fir e,
3 actor’.'13s ame ,
J nct A% aciate
3 FROM kil ctor §

- - = -l
st Yot Miter | t Bak of B 5 Egetinpot S G Weap et Comtere: 3
£ &l fArst_name k=t name last_updaste
3 1 PENELOME GUINESS 2006-02-15 04:34:33
3 13 NIk [ WASEEAG | 3006.02.15 04,3433

= —_— =

Duration = Execution time — on the server
Fetch = Time to transfer the result (Network + Client “App” Latency)

"G MATTHEW | |CHANSSON | 2006-02-15 04:34:33
9 9 'JOE SWANK 20060215 04:34.33
10 (10 CHRISTIAN | GABLE 2006-02-15 04:34:33

mtnf 2%

Action Cutput =

Tima Action Heszage Duration } Ferch
T I EPT Ty i y = i Vrifa) vebintied | 1007 4 70
o 2 10:55:18 SELECT * FROM sakila actor LIMIT 0, 1000 200 row(s) returned 0.172 sec { 0.000 s0c
o 3 10:55:57  SELECT “actor’ “actor lo achor” "first_name actor ST _name 200 rowi(s) refurn s 0.001 s / 0.000 se

ORACLE
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. E< a7 IJLEXPLAIN
EXPLAINDFERZROIEKT

« MySQL 5.6 AT, EZ a7 JLEXPLAINZEFTH]
« MySQL Workbenchm B #%

L ’7I~/\0)7’7t'x
(@’C#IJFJ'IJ Alge) /=
CDREFIEII)VY |

ORACLE’
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E< a7 ILEXPLAIN
EXPLAINDFERZROIEKT
[ UetiedmysoiWortbench

° T@' el DA F R a0 | MgSOL Matele | TN Disgrem
JI> £ B2 e Quay Detaliss Servee Boi Sewivg ey
S e sFFde B w T l=1s

SO e 1 x AdTeTRONN < vy aret Frivieges T

— ALL(full table scan) S niri?hoWec e s

1% BELECT * FROM sakila Mo sy \
L

- R o
4 (= / — Full index scan iy

&1 1 — Full Text Index Search
. FxE
— Range (>,<,...)
— Reference

- 5 (Good)
— EQ_REF e bl el

..............

..........

ORACLE
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B [ inks

- Ayra—k

— http://dev.mysql.com/downloads/workbench/6.0.html
- Jng

— http://mysqglworkbench.org

o IRTAIR—/\—

— MySOL Workbench: T—3~X—XE%et B . B8 I/ L—3>
http://www-[p.mysal.com/why-mysgl/white-papers/wp-mysql-workbench-
datamodelingguide-v6-ja/

— MySOL Workbench : Microsoft SOL Server to MySOL#{THAK
http://www-{p.mysal.com/why-mysgl/white-papers/quide-to-migrating-from-sqgl-server-
to-mysql/

ORACLE
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