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MySQL.

The world's most popular open source database
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https://github.com/mysql

https://registry.hub.docker.com/u/mysagl/mysaql-server/
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The world's most popular open source database
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MySQL: From the Web to the Cloud
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B Agenda: MySQL ClusterDZ $27T
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History of MySQL Cluster "NDB”

MySQL Cluster®EFEER> TV, BASHEZIN A DIV Y > THEFBEROIAE
F—AR—ZmEFCHFEENTZEricsson Network Data Base(NDB)&EME(EN TULVEFRATTHESIR

‘ 2010£E

Oracle)*NDB Cluster
‘ 20084F Projectz 5| ZHAZHAFE
SunH*NDB Cluster (MySQL 5.1 / Cluster 7.x~)
Project@ 5| SHkEHAFE
. 2003$ (MySQL 5.1/Cluster 6.x~)
MySQL ABH' NDB Cluster
ProjectZEricssoni*>
5| EHRERAFE
o 90$4’Ef§ﬂﬂ (MysQL 4.1)
E_ric_ssgn (AIzato) Original design paper:
(gtﬁﬁﬁ‘l’/ﬁﬂ% Design and Modelling of a Parallel Data Server for Telecom Application
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B MysQL Cluster& | ?
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. MySQL Cluster D45
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. Who's Using MySQL Cluster?
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My Cluster
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MySQL Cluster in Action: http://bit.ly/oRI5tF
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. BAEH: [epiE] TSI Cluster
CUSTOMER PERSPECTIVE

PAYPAL OVERVIEW "Technologies such as MySQL Cluster enables users to get the

® Processed $145bn in transactions (CY2012) f:;ttu‘:jirtzo;g dm:zllgl’)s:htt: Zfaggglg ’Ir\:zf’glL"systems with the trust,

 BIELERERER22%. 1UE238 A 7HI>2 8, 1908¥—v b Daniel Austin, Chief Architect, PayPal
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» J-Hvia>., NOYISaBHOUT I IA LULEER * MySQL Cluster 7.2 with Geo-Replication
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Connect to MySQL Cluster
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. NoSQL & SQL Access to MySQL Cluster data

SQL NOSQL

Apps Apps Apps Apps Apps Apps Apps Apps Apps Apps
- Cluster JPA

e e e L e e

NDB AP (C++)

1t

C— oot

MySQL Cluster Data Nodes
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SQL Connection

MySQLY —/\—(%, ZEFIBREDSQLA > HT1—RZIITAINARH T B eHEMRIL -3 F)L 2
HIV—%ZEITRIEET. INTDIZEEMYSQLIRIAINDIE 2 IRIELE T

— BN WebFFEE BB LU TIL—LAT—2 : PHP, Perl, Python, Django, Ruby, Ruby on RailsZ¥
JDBC (FT2lZ EclipseLink. HibernateZ5Z S O0ORMADIENNRYIESTE); .NET, ODBCZE

N
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. NoSQL: MySQL Cluster Connector for Java

« MySQL Cluster Connector for Java OpenJPA > ClusterJ -> | OpenJPA -> Connector/d -
C R AT T Javal S A—TT—2R ﬂi’fﬂAp' > MySQL -> NDB APl
« SQLIFFIALELY Delste
- . Find (Primary Key reads)
— « MySQL Cluster Java API :F A1 Update _
ATSTHRET LD IS—S T2 ZAP Other queries

i « BI4&Cluster/J

Clusier Connector for Oper: JPA - JavaZ FUr—a HAA A THIE

o JPAEHLDO/RIVYIN—TDTHER
« MvSQL Cluster Plua-in for OnendJPA

, - FX—ICLZSE.EH.EACHIRKRE
ClusterJ T

NDB/API s ZTOMOMNIEZIDBCEFIA

@ LT —DERIZED
10 LLEDRIL—T vk

~JavaZdOg oY DIEED |
a—T 4> CTHIFREE

ZH8 1 http://dev.mysgl.com/doc/ndbapi/en/mccj.html
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B NosQL: Node.js NoSQL AP!
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NoSQL: Memcached API
HEﬁB{Em Eht‘l‘%q:_ : }\“UJ_E!NOSQL API [billy@ws2 ~]s telnet localhost 11211 get

twn_pr:Marlow VALUE twn_pr:Marlow 0 3

SL7 END set twn_pr:Maidenhead 0 0 3 SL6
STORED set pop_pr:Maidenhead 0 0 5 42827
STORED

I e MemcachedZ . ZK#tHY T
T R # AT =3I RT—AR-INILR
E@i\ ) i * MysaL + MeTcachedh“B
HQ-J ¢ 21T
i, 6 @6 . #vwi‘/’]}%\\é:r—’s'/\‘—z}%’&@%
MySQL Cluster Data Nodes ¢« AFA—NBSLUOAF—NLA-7—4

ZH8 :©  http://dev.mysgl.com/doc/ndbapi/en/mccj.html
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. Oracle MySQL HA & Scaling Solutions

MySsQL

Replication

MySQL Fabric

Oracle VM
Template

Oracle

Clusterware

Solaris Cluster

Windows
Cluster

MySQL
Cluster

App Auto-Failover ® v v v v 4 4 4
Data Layer Auto-Failover ® v v v v 4 4 4
Zero Data Loss MySQL 5.7 MySQL 5.7 v v v v 4 4
Platform Support All All Linux Linux Solaris Windows Linux All
Clustering Mode Master + Slaves Master + Slaves Active/Passive Active/Passive Active/Passive Active/Passive Active/Passive Multi-Master
Failover Time N/A Secs Secs + Secs + Secs + Secs + Secs + <1 Sec
Scale-out Reads v % % % ® ® v
Cross-shard operations N/A % N/A N/A N/A N/A N/A 4
Transparent routing R For HA (4 (4 (4 (4 v v
Shared Nothing (4 (4 % ® ® 8 (4 v
Storage Engine InnoDB+ InnoDB+ InnoDB+ InnoDB+ InnoDB+ InnoDB+ InnoDB+ NDB
Single Vendor Support (4 (4 (4 (4 (4 8 v v

ORACLE
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. MySQL Cluster - Extreme Resilience (fi{fEZE %)

Table T1 48 —F 13 X2 TUHA=8T55 A Data Node 1

T N
F3
D |FirstName LastName Email Phone Px Partition > %_J

Y
," Node Group 1
Data Node 2

_— e — — — — — — ——

Data Node 3

R
ﬁf_;

o
s ~Node Group 2
Data Node 4

R
%ﬂ_;

SRS RI D E DTSR TS - Primary Fragment

-/

— e o o — — — —
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ORACLE
29 | Oracle confidential|




Geographical Replication
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MySQL Cluster 7.4.4 NosQLT2AEV T/ DFtahl (327 -5/—F)
« \TA—XOADRELER DR

= GA on 2/26/2015 Released: MySQL Cluster 7.4.5 2015/03/20

sQLC250AE/MnsalEiT (165 —45./—R)
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B Data NodeDL3({l) NDB API Case

Data nodeldER A48 X TIEE%PJEE (Node ID(X. 1~48%{# )
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. AQL: Real-World Test Case

Query Execution Time Seconds

100

90

80 - 87.23

70 -

60 seconds

50 -

40 +

30 - 1.26
20 1 seconds
10 -

0 - :

MySQL Cluster 7.1 MySQL Cluster 7.2
= Web-Based Content Management System
— JOINs 11-tables, 33.5k rows
— Returns 2k rows, 19 columns per row
ZH8: http://www.clusterdb.com/mysql-cluster/70x-faster-joins-with-aql-in-mysql-cluster-7-2
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= ndb_join_pushdown B"ONTHEZR) (TIAIN)

= &5 (JOIN)ZFZATIBIEHDIL—)L:
EEIBI0I1TIETHRICELD
BLOBEIZ(ITEXTHIND SRR
BE;REIOYIRL

FEENOFT—TIdref. eq_ref. Flzldconstz{ERALTF7ITR
F—JJUZ[LINEAR] HASH, LIST, F/z(& RANGEZ{EFU TBA/RAIIC
N=F123Z>2JENTLRW

6.  JIU—-T5>h " Using join buffer ZiZIRL TLVRL

7. $EEOI - eq ref ¥zl const DIBE. FT—J)F eq_ref TS

vk N e

» BT —TJ)UTHTU anALYZE TABLE <tab-name> & 21T
« exeeain ZEAUTEOTI IN—%> MEITEIN D NMESR:

- Extra: Child of 'd' in pushed join@1
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. Connection Thread Scalability MySQL Cluster 7.3~

MySOL MySQL

T8 )= KADTFI T3S AN~ Ty N
ll l ‘l’ ll ‘l’ l g mjtexw/;ﬁd%)'i—_&@\zij—é‘itb‘\ﬁi

=N R LORTERIC
) svmem:

BN/ —REd256/—RET
l l = 3z ‘-:l-:/_ - Y MNIMHL6
MysOL  MysOL BBl 7. 580 MRER
l l l l With Connection = SQL & NoSQL DMy 73 (CHLT

Thread Scalability

MySQL Cluster Data Nodes
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. MySQL Cluster Connection Thread Scalability

160,000
140,000 = )
120,000

100,000 J/

80,000

M

===7.2 | = DBT2 Benchmark
o / =73 — Single MySQL Server
40,000 / — Single Data Node

— 128 client connections
20,000 -/

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
NDB API Connections
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. MySQL 5.6 )} Y= MySQL Cluster 7.3~
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@ @ — InnoDB: Large Rows, DSS Queries, FTS
— MySQL Cluster: Auto-sharding, real-time, HA
InnoDB Local InnoDB Tables
« B3 MysQL 5.6 Z{EFATIEE

% % % % — Optimizer DtE
— 5w at-JORL-TJ

MySQL Cluster NDB Storage Engine LU —33> FviH A
— XA FU0THA X DR
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. %EB#—*“%‘J MySQL Cluster 7.3~

= MySQL Cluster®xE FAEEFEH & DL EEFH(C == jw\ S
— )W —S7 -3y hRALTOS T g = T e
- MR AEERRU DD, SRR s ENN I & *
- TIUT-3av03v) & T —FET I B =

+ T IAN N TR =
= SQL&NoSQLD M 75 TEFA A EE e l

« AFGAT E}Ju /ﬁu B/%E_[ﬁlé Child Table (towns) Parent Table (counties)

town (PK) county

county (PK) country

Shropshire England

Reading Berkshire
Shrewsbury Shropshire
Maidenhead Berkshire

Oxford Oxfordshire
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. MySQL Cluster Auto-Installer
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. BEAREAAZNTSIT14R IS
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. MySQL Cluster Auto-Installer

ORACLE MySQL Cluster Installer

Define cluster » Define hosts » Define processes ) Define parameters » Deploy configuration Settings ¥ Help ~

Deploy Configuration and start MySQL Cluster

Your MySQL Cluster configuration can be reviewed below. To the left are the proceszes you have defined, ordered by their startup sequence. Pleaze zelect a process to view its
startup command(s) and configuration file. Note that some processes do not have configuration files. At the bottom of the center panel, there are buttons to Deploy, Start and Stop
your cluster. Please note that starting the cluster may take up to several minutes depending on the configuration you have defined. In the process tree, the icons reflect the status
of the process az reported by the management daemon: @' : unknown or if the management daemon does not reply, O: connected or started, O : starting or shutting down,
and 0 . not connected or stopped

MyCluster processes Startup command
~
-| (= Wanagement layer ) Host blue
O Management node 1 Path fvarimysglimysglcluster-gpl-7.2.1-linux-x25_54/ v
Eacmanstablo cmsmel_imetall_dh

{0} Management node 2
Configuration file
-] = Data layer
No configuration file for thiz process
{O) Multi threaded data node 1

£k b

B MySQL Cluster Auto-Installer &%

adad data nnda T

[ Previous | B tiext B Finish
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http://dev.mysql.com/doc/refman/5.6/en/mysql-cluster-install-auto.html
https://www.youtube.com/watch?feature=player_embedded&v=nYiIwgjcRWI
https://www.youtube.com/watch?feature=player_embedded&v=nYiIwgjcRWI
http://www.ospn.jp/osc2013-kyoto/pdf/osc2013kyoto_oracle_mysql.pdf
http://www.ospn.jp/osc2013-kyoto/pdf/osc2013kyoto_oracle_mysql.pdf
http://www.ospn.jp/osc2013-kyoto/pdf/osc2013kyoto_oracle_mysql.pdf

MySQL Cluster Manager Help?
Initiating upgrade from MySQL Cluster 7.0 to 7.3

MySQL. Cluster Manager
CGE

Before MySQL Cluster Manager With MySQL Cluster Manager

upgrade cluster --package=7.3 mycluster;

R Check o Custer state Total: 1 Command - Unattended Operation

* 8 x ssh commands per server

* 8 x per-process stop commands

* 4 x scp of configuration files (2 x mgmd & 2 x mysqld)
* 8 x per-process start commands

* 8 x checks for started and re-joined processes

* 8 x process completion verifications

* 1 x verify completion of the whole cluster.

* Excludes manual editing of each configuration file.

Total: 46 commands -
2.5 hours of attended operation

192.168.0.12 192.168.0.13
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. MySQL Enterprise Monitor
INIA—=N > RER]
EIREDIDDSQL DR A
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MySQL Enterprise Monitor
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la
B0
20
=0
[Ea]m]
=0
=0
=0
HE

CGE

Current

EEE <M< <]

Database Activity - All MySQL Instances

CEER

XXX XX KK KX

@ select (SUM) @ Insert (SUM)

Subject

mylab localdomain, mylab localdomain:3306
mylab.localdomain, mylab.localdomain:3306
mylab localdomain, mylab localdomain:3306
mylab.localdomain, mylab.localdomain:3306
mylab localdomain, mylab localdomain:3306
mylab_localdomain, mylab localdomain:3306
mylab.localdomain, mylab.localdomain:3306

mylab localdomain, mylab localdomain:3306

B update (SUM)

Topic

Root Account Without Password

Server Has Accounts Without A Password
Average Statement Execution Time Excess...

saL s Errors or Warni

Server Has Anonymous Accounts
MySQL Instance Is Experiencing A Query P...
InneDB Log Buffer Flushed To Disk After Ea...
User Has Rights To Database That Does Not...


http://www-jp.mysql.com/products/enterprise/monitor.html

- E34)
i# Bi=

MySQL Cluster(&. SQL & NoSQLEE(C S>3 3 IEUTE
In-MemoryT —AN—XTY, (ACIDZEHL : sqQL, NOSQL)

1

MySQL Cluster(d, > 17— RFvS > I Tl 14 (99.999%) & Bk — MU,
BIFICEZIAH. mHAFDAT—)LEYh—MNUFE T, BRK48./—R

MySQL Cluster(@AZv—/\—23> PyTELEBIL., fkEERICIN DA -V ALEFEE %
@ EESETVET, 7.4 7.3LLEEUT 47% (Read-Only) 38% (Read-Write)

MySQL Cluster Community EditionC(d. Auto InstallerZi22L CTWE T,
MySQL CGETIZL. IEMTEIRY )L EIRELTVE T, (MCM, Enterprise Monitor)
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. MySQL Cluster Resources

MySQL Cluster¥Zifi 7w — b

MySQL Cluster CGE D #B7T : Introduction and latest news from OOW (ZR:E

BRI (CDFD MySQL Cluster CGE FEFIEEHI : Use cases for TELCO/NEP in Europe (ZREE

MySQL Cluster 7.4 is GA!

Active-Active Replication, Performance Improvements & Operational Enhancements

http://h50146.www5.hp.com/products/servers/proliant/casestudy/jeis/

MySQL ClusterCEIIY 1 RSA I ZERULTHD
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http://downloads.mysql.com/presentations/05_20141021_MySQLCluster74.pdf
http://downloads.mysql.com/presentations/05_20141021_MySQLCluster74.pdf
http://downloads.mysql.com/presentations/05_20141021_MySQLCluster74.pdf
http://www.clusterdb.com/mysql-cluster/mysql-cluster-7-4-is-ga-200-million-qps-and-active-active-geor
http://www.clusterdb.com/mysql-cluster/active-active-replication-performance-improvements-operational-enhancements-some-of-whats-available-in-the-new-mysql-cluster-7-4-1-dmr
http://www.clusterdb.com/mysql-cluster/active-active-replication-performance-improvements-operational-enhancements-some-of-whats-available-in-the-new-mysql-cluster-7-4-1-dmr
http://www.clusterdb.com/mysql-cluster/active-active-replication-performance-improvements-operational-enhancements-some-of-whats-available-in-the-new-mysql-cluster-7-4-1-dmr
http://h50146.www5.hp.com/products/servers/proliant/casestudy/jeis/
http://h50146.www5.hp.com/services/ci/opensource/pdfs/HP_OpenServices.pdf
http://h50146.www5.hp.com/services/ci/opensource/pdfs/HP_OpenServices.pdf
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MySQL Cluster BiEZ 5

Community Edition (GPL) http://dev.mysgl.com/downloads/cluster/
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Download MySQL Cluster
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MySQL open source
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