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. Oracle Database & MySQL
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. Continuous Improvement

| > MySQL Cluster 7.2
. MySQL Enterprise Backup 3.7 : Q

DRIVING MySQL Oracle VM Template for MySQL - MySQL Cluster Manager 1.4
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NoSQLIZKk&SHnNdED

= Massive scalabllity
= No application-level sharding

Rr—3EYT4 = Performance

\TH+—<T R . . .y-

' W; = High Availability/Fault Tolerance
A

m— = Ease of use

= Simple operations/administration
= Simple APIs
= Quickly evolve application & schema
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MySQL 5.6
InnoDB NoSQL API
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MySQL 5.6: InnoDB
RDBMS&ENOSQL DAL

e

| Application

(MySQL Client)l 1(|\/|emcached

Protocol)

mysqld
MySQL Server

Memcached plugin

InnoDB Storage Engine
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NoSQL APIIZ&A1ERE

MySQL 5.6: NoSQL Benchmarking

80000
70000
60000 —
50000
2 40000
= e |\lemcached API
30000 e SQL
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Customized Java-based App Test Harness
Oracle Linux 6
10000 /\ Intel(R) Xeon(R) 2.0 x86_64
MySQL leveraging:
0 ' ' ' '- 8 available CPU threads
8 32 128 512 -2 GHz, 16GB RAM

Client Connections

Up to 9x Higher “SET / INSERT” Throughput

blogs.oracle.com/mysglinnodb/entry/new enhancements for innodb memcached
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. InnoDB as a NoSQL Database

InnoDB + Memcached

- Memcached NMSEHE InnoDB DT —3~AT7 1 X
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— daemon_memcached _r_batch_size

— daemon_memcached_w_batch_size
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InnoDB memcached Plugin

Supported Platform
— Linux, Solaris, and Mac OS X

Software Prerequisites
— You must have libevent installed, since it is required by memcached

Setting Up Required Tables
— run the configuration script share/innodb memcached config.sql to

install the necessary tables
Installing the Daemon Plugin

mysql> install plugin daemon memcached soname "libmemcached.so”;

ORACLE
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. InnoDB memcached Plugin

« Configuration tables created by install script

mysql> use innodb_memcache;
Database changed
mysql> show tables;

Y e E e T e +
| Tables_in innodb memcache |
e e e e +
| cache policies |
| config options |
| containers |
e +

3 rows in set (0.01 sec)

ORACLE
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. InnoDB memcached Plugin

« The mapping is done through specifying corresponding column values
INn containers table:

mysql> desc containers;

o m - o - +-————- +--—-- $o—m - $-—————- +
| Field | Type | Null | Key | Default | Extra |
o dommmm - +-————- +-——-- $-—mm————- $-—————- +
| name | wvarchar (50) | NO | PRI | NULL | |
| db_schema | varchar (250) | NO | | NULL | |
| db_table | wvarchar (250) | NO | | NULL | |
| key columns | varchar (250) | NO | | NULL | |
| value columns | varchar (250) | YES | | NULL | |
| flags | varchar (250) | NO | | O | |
| cas_column | varchar (250) | YES | | NULL | |
| expire time_ column | varchar(250) | YES | | NULL | |
| unique_ idx name on_key | varchar(250) | NO | | NULL | |
e dommmm - +-————- +-———- $-——m————- +-—————- +

9 rows in set (0.02 sec)
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. InnoDB memcached Plugin

« Mapping to table can be added via SQL

INSERT INTO containers VALUES ("setup 3", “dbl", ”“tbll",
"c1", "c2", "c3", "c4", "c5", "idx") ,.
 To switch to table "db1/tbl1", and get the value corresponding to
‘key_a” in "get @ @new_mapping_name.key” format;
get @@setup 3.key a
(OR simply, get @@setup 3)
prefix "@@" is required for signaling a mapped table change

* The default delimiter that separates the "mapping name" and key value
Is ".”, which can be changed option in the "config_options" system

table with name of "table_map_delimiter"
INSERT INTO config options VALUES ("table map delimiter", “|");

ORACLE
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MySQL Cluster
NoSQL API
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MySQL Cluster
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. MySQL Cluster 7.2 ROFI—IFER
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. NoSQL Access to MySQL Cluster data

ClusterJPA

T
PERL  Python  Ruby ClusterJ
MySOQL JNI ~ Nodejs f§  mod-ndb

NDB API (C++)

EEEEE
66

MySQL Cluster Data Nodes
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. Cluster & Memcached - BREFHAHRXFT—
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Application view

SQL view prefix key value
0 Prex Ky val

<town: ma:Ldenhead , SL6>

town: | addrs | town | code | cluster | maidenhead | | [

Container Table addrs Table
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http://clusterdb.com/u/memcached

. MySQL Cluster 7.3 : Node.js NoSQL API
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. MySQL Cluster Manager
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New! MySQL Cluster 7.3

Developer Power
Developer Simplicity

Learn More »

- SMERF—
= Connection Thread Scalability
= MySQL 5.6&:D#i&
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. MySQL Cluster: Overview
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. Who'’s Using MySQL Cluster? 2 crepIT
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PAYPAL OVERVIEW

* Processed $145bn in transactions (CY2012)
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http://www.mysql.com/customers/view/?id=1223

CUSTOMER PERSPECTIVE

"Technologies such as MySQL Cluster enables users to
get the best of both world’s...the agility of NoSQL
systems with the trust, maturity and reliability of the
SQL model "

Daniel Austin, Chief Architect, PayPal
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. MySQL Cluster 7.3: Connection Thread Scalability
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MySQL Cluster Connection Thread Scalability
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— Single MySQL Server
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. MySQL Cluster Connection Thread Scalability

TPM
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« Sysbench read-only
Benchmark

— Single MySQL Server
— Single Data Node
— 128 client connections
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MySQL Cluster Connection Thread Scalability
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B MySQL Cluster 7.3: MySQL 5.6 £D#E&
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MySQL 5.6: AT T4 (¥
INYF-F— TR (BKA) B KLUVTILF LI -1)—F (MRR)
TARITIEADEZNIOINIT D/INTA+—I U A%EME L

2e21 MRR + BKABEL®
R{TH
1225
S 500 DBT3 Q3: "Customer Distribution Query"
£
E —No BKA
9] -+ BKA
o

MRR + BKAFY®

: —9.63 SE17EERD

5O 8 16 24 32 40
Join Buffer Size (MB)

48 56 64 optimizer switch®
batched key access Tl

ORACLE

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




. MySQL Cluster 7.3 GA: 4+ —

MySQL Cluster® i £ B A &Y TL R B S

— Ny —=CTF7 T r—ay hRALTOD Y
BHIZTEFRL DD, AL #eEZ B0

— 7I)r—avniowy & T—3ETIL

- TIAILNT{ERTRE
. SQL&NOSQL@@?&TG Child Table (towns) Parent Table (counties)
o
1§FHEIHE Reading Berkshire <% England

¢ TV%’(V—Giﬁﬂﬂ/ﬁ']B;ﬁﬂﬁE Shrewsbury Shropshire ' . ‘;{ :
Maidenhead Berkshire < g,
Oxford Oxfordshire

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



. MySQL Cluster 7.3 GA: §}&BF—
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&8 — : i)

mysgl> CREATE TABLE towns (town VARCHAR (30) NOT NULL PRIMARY KEY, county
VARCHAR (30) , INDEX county county index (county), CONSTRAINT county town FOREIGN
KEY (county) REFERENCES counties (county) ON DELETE RESTRICT ON UPDATE RESTRICT)

ENGINE=ndb;

mysgl> DELETE FROM counties WHERE county='Berkshire';

ERROR 1451 (23000): Cannot delete or update a parent row: a foreign key
constraint fails (Unknown error code)

mysgl> SHOW WARNINGS;

Fo——————— +-—————- R i et e et e +
| Level | Code | Message

F——————— R - +
| Warning | 1296 | Got error 256 'Foreign key constaint violated: Referenced row exists' from NDB

| Error | 1451 | Cannot delete or update a parent row: a foreign key constraint fails (Unknown error code) |
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MySQL Workbench: MySQL Cluster D4+ &% —%HR—k
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. MySQL Cluster 7.3: Auto-Installer
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. Auto-InstallerZEEIL T, EEBRTEZTITO

« TARD7A L% £,

— cd /usr/local

— tar xvzf /<<T 74 )L/NA>>[mysql-cluster-gpl-7.3.2-linux-glibc2.5-x86_64.tar.gz
— mv mysql-cluster-gpl-7.3.2-linux-glibc2.5-x86 64 mysql-cluster

* mysql1—H{ERK
— groupadd -g 502 mysq|
— useradd -u 502 -g mysql -d /home/mysql -s /bin/bash mysq|l

- Auto-Installerz&E)(mysql1—H TELT)

— lusr/local/mysqgl-cluster/bin/ndb_setup.py
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«™® Applications Places System @ @ z aﬂ: @ @} Tue Jul 23, 3:53 PM root

MySQL Cluster - Mozilla Firefox

File Edit View History Bookmarks Tools Help
[} Welcome to CentOS 3¢ | IS MysQL Cluster % || v

lﬂ localhost:8081/welcome.htmi v g| [,‘_lv Gt ﬂ] ﬂ
ORACLE MySQL Cluster Installer

Welcome to MySQL Cluster

This tool will aid cluster configuration. Please select an
option below by clicking the appropriate icon.

Create New L Cluster

kﬂ Choose this option when you create your
¥ first MySQL Cluster configuration, or if you
want to start from scratch.

Cluster C

Continue working on the previous MySQL
Cluster configuration.

javascript:{}
mysql@yyamasaki:-~ || @ MySQL Cluster - Mozill.
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4% Applications Places System G) o & ¢ =0 Tue Jul 23, 3:53 PM  root
MySQL Cluster - Mozilla Firefox

File Edit View History Bookmarks Tools Help
" Welcome to CentOS # []E MySQL Cluster

€« [E localhost:8
ORACLE MySQL Cluster Installer

Define cluster | ) ) ) Settings ¥ Help =

Cluster Type and SSH Credentials

MySQL Cluster is able to operate in various configurations. Please specily the settings below to define the right cluster type that fits your use case. If you intend to use remote hosts for deploying My SQL Cluster, SSH must be enabled. Unless key
based SSH is possible, you must submit your user name and password below.

Cluster property Value

Cluster name [7] MyCluster
Host list [7] 127.0.0.1
Application area [7] simple testing
Write load [7] medium

&

o Previous | Next | | Finish |

|@ mysql@yyamasaki:~ || @ MySQL Cluster - Mozill... | @ ]
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4% Applications Places System G) o & ¢ =0 Tue Jul 23, 3:53 PM  root
MySQL Cluster - Mozilla Firefox

File Edit View History Bookmarks Tools Help
" Welcome to CentOS # []E MySQL Cluster

€ [® localhost:
ORACLE MySQL Cluster Installer

Define hosts | Settings ¥ Help =

Select and Edit Hosts

MySQL Cluster can be deployed on several hosts. Please select the desired hosts by pressing the Add host button below and enter a comma separated list of host names or ip addresses. Resource information is automatically retrieved from the added
host if this is checked in the settings menu, and if the required SSH credentials have been submitted. When a host has been added, the corresponding information can be edited by double clicking a cell in the grid. If you want to apply the same changes

1o several hosts, multiple rows can be selected and the Edit selected hosiis) button can be pressed, which shows a dialog where the editing can be done. Hosts can be deleted by selecting the corresponding rows in the table and pressing the Remove
selected host{s) button. If a host is removed, processes configured to run on that host will also be removed from the configuration.

Resource info Platform Memory (MB) CPU cores MySQL Cluster install directory MySQL Cluster data directory

oK Linwes 996 1 Jusrilocalimysgl-cluster/ fhome/mysgliMy SQL_Cluster/

| @ Addnost | | 3 Remove selected host(s) | | ‘€ Edit selected host(s) |

| o Previous | | Next | | Finish |

mysql@yyamasaki:~ || @ MySQL Cluster - Moxzill... | @ E
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4% Applications Places System G) o & ¢ =0 Tue Jul 23, 3:53 PM  root
MySQL Cluster - Mozilla Firefox

File Edit View History Bookmarks Tools Help
" Welcome to CentOS # []E MySQL Cluster

€ [® localhost:
ORACLE MySQL Cluster Installer

Define processes Settings ¥ Help ~

Define Processes and Cluster Topology
Various processes may be part of a My SQL Cluster configuration. Please refer to the My SQL Cluster Documentation for a description of the different process types. If you have added hosts previously, a default configuration will be suggested the first
time you enter this page. This configuration may be modified by moving processes between hosts by drag and drop, or by adding and removing processes. You may also go back to the previous page and add more hosts before editing the topology.

The special entry labelled Any hostin the tree below represents an arbitrary host. On this special tree entry, only AP/ processes can be moved or added. These processes will not be reguired to run on a particular host, but may execute anywhere.

MyCluster topology
¥y Any host
- @ 127001

@ Management node 1

- i~

| Add process | | 3 Delete process |

| ol Previous | | Next | | Finish |

mysql@yyamasaki:~ || @ MySQL Cluster - Moxzill... | @ E
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4% Applications Places System e) o & ¢ =0 Tue Jul 23, 3:53 PM  root
MySQL Cluster - Mozilla Firefox

File Edit View History Bookmarks Tools Help
" Welcome to CentOS # []E MySQL Cluster

€« [E localhost:8081/c
ORACLE MySQL Cluster Installer

Define parameters | Settings ¥ Help ~

Define Processes Parameters

The processes in your My SQL Cluster configuration can be tuned by setting a number of configuration parameters. Please refer to the MySQL Cluster Documentation for a description of the different process parameters. This page allows you to define
a subset of the configuration parameters. Below, you will see your processes to the left grouped by process type. If you select a process type entry in the tree, you may set parameters that will be applied to all instances of that process. However, if you
want to set a parameter specifically for one process, you may do so by selecting the process instance in the tree and set the desired parameter. This tool suggests predefined settings for the different parameteres based on the hardware resources and
the cluster topology. The predefined settings may be overridden by pressing the Override button to the very right of the configuration parameter. If you want to cancel your setting, you may revert to the predefined value by pressing the Revert button
which shows up when a parameter is overridden.

MyCluster processes

[~]
-| = Management layer E

§ Management node 1
Show advanced configuration options

| o Previous | | Next | | Finish |

mysql@yyamasaki:~ || @ MySQL Cluster - Moxzill... | @ E
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MySQL Cluster - Mozilla Firefox

File Edit View History Bookmarks Tools Help
" Welcome to CentOS # []E MySQL Cluster

€ [® localhost:
ORACLE MySQL Cluster Installer

Deploy configuration Settings ¥ Help ~

Deploy Configuration and start MySQL Cluster

Your MySQL Cluster configuration can be reviewed below. To the left are the processes you have defined, ordered by their startup sequence. Please select a process to view its startup command(s) and configuration file. Note that some processes do
not have cenfiguration files. At the bottomn of the center panel, there are buttens to Deploy, Start and Stop your cluster. Please note that starting the cluster may take up to several minutes depending cn the configuration you have defined. In the process

tree, the icons reflect the status of the process as reported by the management daemon: @ - unknown or if the management dasmon does not reply, O : connected or started, O : starting or shutting down, and 0 : not connected or stopped.

MyCluster processes Startup command
= Management layer
& L5 & ﬁ Configuration file
@ Management node 1

-| = Data layer B

| # Deploy cluster | | P Deploy and start cluster | | W Stop cluster

mysql@yyamasaki:~ || @ MySQL Cluster - Moxzill... | @ E
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4% Applications Places System e) o & ¢ =0 Tue Jul 23, 3:53 PM  root
MySQL Cluster - Mozilla Firefox

File Edit View History Bookmarks Tools Help
" Welcome to CentOS # []E MySQL Cluster

€« [E localhost:8081/c
ORACLE MySQL Cluster Installer

Deploy configuration Settings * Help ~

Deploy Configuration and start MySQL Cluster

Your MySQL Cluster configuration can be reviewed below. To the left are the processes you have defined, ordered by their startup sequence. Please select a process to view its startup command(s) and configuration file. Note that some processes do
not have cenfiguration files. At the bottomn of the center panel, there are buttens to Deploy, Start and Stop your cluster. Please note that starting the cluster may take up to several minutes depending cn the configuration you have defined. In the process

tree, the icons reflect the status of the process as reported by the management daemon: @ - unknown or if the management dasmon does not reply, O : connected or started, O : starting or shutting down, and 0 : not connected or stopped.

MyCluster processes Startup command
= Management layer
& L5 & ﬁ Configuration file
@ Management node 1
-| = Data layer

| #% Deploy cluster | | Deploy and start cluster | | Il Stop cluster

X
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Deploy configuration Settings v Help ¥

CESs 10 view it f ote that some

r may take up to s u have defin

Starting cluster x

Startup commy
Starting Cluster processes

| [ 20%

Configuration

# Deploy cluster P Deploy and

start cluster

k

o Previous | 2 ]

o N B
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« SQL/—R1IZ#E#E

— mysql -u root --port=3306 --socket=/home/mysqgl/MySQL_ Cluster/53/mysql.socket

« SQL/—R2[ZHzifn

— mysql -u root --port=3307 --socket=/home/mysql/MySQL _Cluster/54/mysqgl.socket

ORACLE
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« SQL/—F1MBHELT
— INNODBENDBTT—J ILZ{ERKL . T—%%insert

* use test;
* create table t_ndb (id int auto_increment, coll char(20), primary key(id)) engine=ndb;
* create table t_innodb (id int auto_increment, coll char(20), primary key(id)) engine=innodb;
* insert into t_innodb(coll) values('InnoDB");
* insert into t_ndb(coll) values('NDB");
— TR
» show tables;
* select* from t_innodb;
* select* from t_ndb;

ORACLE
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* SQL/—R2MLEST
— T—A%EHEZRNDBOT—TILDHHFERTED)

* use test;

* show tables;

* select * from t_innodb;
* select * from t_ndb;

— NDBDT—7 JLIZTF—AR%insert
* insert into t_ndb(coll) values('NDB_Node2";

— T_géﬁﬁ At

* select* from t_ndb;

ORACLE
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* SQL/—F1MBEST
— T—R%EHER(SQL/—F2h5 INSERT L= T—41L R TE D)

* select * from t_ndb;
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. MySQL Enterprise Edition
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. MySQL Enterprise High Availability
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. MySQL Enterprise High Availability
Oracle Linux + DRBD Stack Application
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MySQL Enterprise High Availability

Oracle Solaris Clustering

I - T

Public Network

Administrative Console

Multihosted Storage Systems

o A—RILLARILTOD/N—FE—FEEER
« SPARC# L Ux86, Solaris Virtualization & A&+ ATHE
* MySQLRIFDIT—2 x> kA Oracle Solaris Cluster [CEENTULS

E¥%E| (i http://www.oracle.com/technetwork/server-storage/solaris-cluster/overview/index.html

ORACLE

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



B VySOLOBE AV 1—S 3y

MySQL 5.6 Oracle VM Solaris Windows

Template Cluster Cluster

LI r—ay

BEIJzAILA—/\— v v v v v v
TF—HROXREL Semi-Sync v v v (4 v
H1R—krOS All Linux Solaris Windows Linux All
poRsT— FAFAFAREAEAEE
HAETARY B | X | BE | WE | FE | FE
A AT A 99.9% 99.99% 99.99% 99.95% 99.99% | 99.999%
B—RUFHR—k v v v *® v v

ORACLE

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




. MySQL Enterprise&OracleS D EN{EREE

X i 37
« Oracle Fusion MiddleWare * Oracle Linux
« WebLogic Server * Oracle VM
. [S)Sitta;base Adapter for Oracle SOA . Oracle VM Template for MySQL
« Oracle Business Process Management Enterprise Edition
- Oracle Virtual Directory « Oracle Solaris Clustering
* Oracle Data Integrator e Oracle GoldenGate
* Oracle Enterprise Performance
Management » Oracle Secure Backup
* Oracle Identity Analytics * Oracle Database Firewall

- Open SSO STS, O Fedl '
pen pen SSO Fedlet « MyOracle Online Support

ORACLE

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



. MySQL Enterprise&Oracle# faEDENEREE
% his

* Oracle Fusion MiddleWare
« WebCenter Suite
« Enterprise Content Management
» Oracle Business Intelligence Suite

Oracle Clusterware
Oracle Audit Vault
Oracle Enterprise Manager

% 0) 1& ORACLE “"- :’:‘"

ENTERPRISE MANAGER

ORACLE

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



Key Facts on MySQL Support
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