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Cloud Computing Layers

Service stack
components*
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Open Source Cloud Computing
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laaS Open Source SW
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M Rp2lg Jhatst

Xen, KVM, VirtualBox

HSHAUZLE 7|5 #[0f

FHSHAURLIE] 7158 AMESH7| fIet AE{ 0|2 HIF

=

Libvirt, Ovirt, virt-manager

AE2|Z| 7Hts}

AEE|A| JHdst U CHEY AERR| 25

LVM, Hadoop, GFarm, Swift

7t o4l ojofz] 22|

Glance, Aeolus

7HS T4l A2 2|0

Mg A2 2 laaS 2R EE

OpenStack, CloudStack, Eucalyptus,Nimbus,
OpenNebula, ConVirt

=E|A[2H A|of

=2| AL S Ao, 22|

Groundwork, Zabbix, Nagios, Hinemos, Ganglia

2| 253}

CHHS laaS E2tE A|A-HE 2|

Chef, Crowbar

M| A 7HA2} 22|, M2 Ao

OpenSSO, Higgins, Shibboleth
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= &2 MY 2lo|MA 7|=2|A k=313 [o] P
SUlinux GPL & Variousothers prof http://www.sulinux.net
Asianux GPL & Variousothers prof htth//wvyw.ha‘ncom.comlopen_sou rce
/asianux_intro.jsp
CentOS GPL & Variousothers prof/community | http://www.centos.org
. . . http://www.debian.org
Debian GPL & Variousothers prof/community http://www.debianusers.or.kr
Fedora GPL & Variousothers prof/community | http://www.fedoraproject.org
oS . .
(Linux) OpenSUSE GPL & Variousothers | prof/community I;JEZ'{(/;" Ww.opensuse.org hitp://www.
Oracle Linux GPL & Variousothers prof ht’gp://vyww.oracle.com/us/technologle
s/linux/index.html
RedHat . http://www.redhat.comhttp://www kr.
Enterprise Linux GPL & Variousothers prof redhat.com
SUSE Enterprise Linux | GPL & Variousothers | prof http://www.suse.com/
Ubuntu GPL & Variousothers prof/community http://www.ubuntu.com http://www.u

buntu.or.kr
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Apache HTTP Server Apache v2 prof/community | http://httpd.apache.org
Lighttpd BSD community http://www lighttpd.net
WEB Nginx 2-clause BSD community http://nginx.org
Savant GPL v2 community http://savant.sourceforge.net
Thttpd BSD licensesvariant community http://www.acme.com/software/thttpd
Apache Geronimo Apache v2 prof/community | http://geronimo.apache.org
Apache Tomcat Apache v2 prof/community | http://tomcat.apache.org
GlassFish GPL & CDO| prof/community | http://glassfish.java.net/ko/
http://www.jboss.org
Jboss LGPL prof/community | http://www.redhat.com/products/jboss
WAS enterprisemiddleware/
Jetty Apache v2 community http://www.eclipse.org/jetty/
Apache v2 & EPL1.0 ) :
. http://jonas.ow2.org/xwiki/bin/view/M
JONAS LGPL prof/community ain/WebHome
Resin GPIT & . prof/community | http://www.caucho.com/
ResinProfessional ) )
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LEAA SW EFM_DBMS

{&2| : nipa 37HSWEE Z7{SW 7|0|=/E M)

= EFM4Y 2to|MA 7|=2¢ =10]Z]
Apache Derby Apache v2 community http://db.apache.org/derby/
http://www.cubrid.com
CUBRID GPLv2 &BSD prof/community | http://dev.naver.com/projects/cubrid
http://www.cubrid.org
DB4o GPL & dOCL prof/community | http://www.db4o.com
Firebird MPL 1.1 community http://www firebirdsql.org/
DBMS HSQLDB BSD community http://www.hsqldb.org
Ingres GPL orproprietary prof/community | http://www.actian.com/products/ingres
MySQL GPLv2 prof/community | http://www.mysql.com
BerkeleyDatabase Lice .
) . http://www.oracle.com/kr/products/dat
Oracle Berkeley DB zseorSIeepycat Licens | prof/community abase/berkeley-db/index.html
PostgreSQL PostgreSQLlicence prof/community | http://www.postgresql.org
Cassandra Apache License 2.0 community http://cassandra.apache.org
GNU AGPL v3.0, 10ge . .
NoSQL Mongodb n.Apache License 2.0 community http://www.mongodb.org
Hbase Apache License 2.0 community http://hbase.apache.org
44 .
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= &2 MY 2lo|MA 7|=2|A S 0[]
Xen GPLv2 ;ommunlty, Blo http://xen.org
71atst
KVM GPL V2, LGPL V2 ;"I’I;‘Cm”"'ty' blo | ptin://wvww_linux-kvm.org
7HAFSIAPI 2|HE (Libvirt) GNU LGPL community, wiki | http://libvirt.org
Eucalyptus GNU GPL prof/community | http://www.eucalyptus.com/
OpenNebula Apache License 2.0 ;ommunlty, blo http://opennebula.org/
Saiec ZUE
OpenStack Apache License 2.0 cv?l;Eimunlty,blog http://openstack.org/
CloudStack Apache License 2.0 community http://cloudstack.apache.org
A|AEHIDLIE{E Hyperic GPL prof/community | http://www.hyperic.com/
HEADLIE | Nagios GNU GPL V2 training, http://Www.nagios.org/
- ° certification : :
SAIAA | AE Hadoop Apache License 2.0 community, wiki | http://hadoop.apache.org
Memcached The BSD 3-Clause wiki, chat http://www.memcached.org/
SR A .
couchbase Apache License 2.0 prof http-//www.couchbase.com/couchbase
-open-source-project
45 .
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CUBRID Intro

NAVERO||A AH|Z 78t sH= 2L US| 2 EZAA DBMS ‘
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ME{RHGPL) QIE{H|0] A (BSD)2| &3 QEAA Blo|MA

TuH IHEI(B00=11HT)
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CUBRID Development

CUBRID 2008 R1.0

RAZ2IE A4

2008 + Source License 8t2/2Z AAG} ) _
« ZLES 1, IHES 1H(EA)

N
2009 * Global Open Source Project A2} (sf.net) . e= : N
CUBRID 2008 R2.0 |TRE A - IR , j;*;ﬂ ;61 o E?Mg'gﬁﬁf;glﬁé)
| - 7S Query A ) ST
- N
2010 © QL=
+ BLOB/CLOB E}Y) &1 API 2|¢
CUBRID 2008 R3.0 |[HNCITERsiveCn )
2011 © ds/AAAL I
+ HA2Y &3}
CUBRID 2008 R4.0 IESEESIEET

« SELECT 1.6H{ , throughput SEHA|ZH 38l SFA
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CUBRID Site

4“} S— ¢ CUBRID opensoce toass-seamieos skt sabe s oe E——

CUBRID  MWA  MiA/AR  aeM  mey he "

5 About  Downloads ~Documentation DevZone Community  Blog p

CUBRID 9.1 Release

CUBRID Engine Latest Version
@
» more downloads
O
Gatting Started
LIS

» Download CUBRID

» installation Instructions

et SN e

-
‘ » comiTook
CUBRID M|~ 89| - “’ + How10... using CUBRID

» CUBRID Drivers

A% geRc
3 B AA YA 1O %7 e » CUBRID Tutorials
BV B B Subscribe to Newsletter
Key Features News & Announcements Latest Tutorials Live Activity
Test Automation using Hudson and Selenium at NHN Services
FU1 1761662 | MR 42,6853 HEIUp NN, the company behind CUBRID open source database development, s automating tests for diverse browsers (Chrome,
" Firefox, Internet Explorer, Opera, 105 Safari and Android) that run on  variety of operating systems (Uinux, Microsoft Windows,
SNS. IE| AZE AH LA CUBRID 9.1 DA# Mac 05, 105 and Android) with a set of test codes by using Hudson and Selenium WebDriver.
FERC, UDEUN SDBLTINAEN ST
RHAS, SENOY 7197 T AIREY HY e SR
NRE & e CPlEA BAET
s on - d O] Embrace SQL with CUBRID and j0OQ
Facebook . m This 15 a guest post by Lukas Eder, the creator of JOOQ open source Java API for typesafe SQL modeling. If you develop or use an
oA I open ' ot , CUBRID open
| Jr— EEED osa o | 2sum usw A‘ ] Big Data, the Web and SQL

www.cubrid.com www.cubrid.org

dev.naver.com www . sourceforge.net.

T TR e T RET T (R |
NAVER THUXHAIE] A | o - SOUrCeforge  seo Browse Emerpise Blog Heip (0] Login o Joim

LERI YRR QA foster Faster Faer g
acsspozia INNOSX oo

Mome Srse Deveicpmest Databame EagnesSenen CUBRD

=emE R > L

g >
SEIMT | Opi0|k, P
ANE B o4 BR V‘k CUBRID
4 = SoUAMID BEN AFUEL AOLEAA| ZAGHI A2 CUBRID is an open source, enterprise ready relational database.
WY E SCURRID FTP MBANA CHE R S0IMAR! §  PROJECT0OWMLOAD Erougt 10 you by CItERC CpraRtatstas GAITA COBRSPAR ad 13 oers
nE 4 RE £ AL SCUBRID Wab SYNWA ROIBINAIR! Y
121 amemar Fles  Reviews Sepport Wi MalingLists HostedApps®  Tickets® News Disamsion Code

ol

FETE >

News & Events sk ok 5

@ 54 Recommendatons
o _
5 Last Update: 23 minutes 300

e 0 Browse AB Fles

o CUBRID Cluster
| Latest Release - 9.1

& CUBRID Interface

22 2% INOI0L, G 7]

W} M) AE $5234 Description > CUBRID Tools

Latest Tech J

| Stable Release ~ 2008 R4.3

Ped Python, 3nd C APis ase avallabie

Sanior Java Developar (Job Tile)

RID 2008 el 42 SFRLIC)
0 W CUBRIO 2008 A4, 1) CAOIE{WO| & BEO| 2 BELIC) ST 7148 AE 246168 41T
47| Blec

CUBRID Web Sae »

Applications DBA

Essence - Maryiand Heights, MO

Categories xcense

4
“.k oy
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CUBRID License

Application

BSD 20| MA HE
Interface +—> CUBRID Tools o

Broker
GPL v2 or higher H&

I

Server

© 2013 CUBRID Co., Ltd. All rights reserved. 18 /50

4K HHEA| AA 27K 0j5

~ CUBRID



Service Policy - End user

=1 Oracle, DB2, MS-SQL 2| CUBRID
efo[ A H[E O X
MH| 2 BIE(FAIE) O

Support Service (4 Levels)

Professional
Service Enterprise Enterprise Premium Premium
Service HA Service Service HA Service

1.00 1.50 1.75

o :
<> CUBRID
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CUBRID Goal

Stability

2/2Tafol wel/=m
S wol/ o uho) 2|3
NS/ 15 A5t 2]
HA S0l ZHOfral Al
AE 2 2

CUBRID

Scalability

TEl = & Als 71 A1H

DB/E1|0| 94&* [QIEIA D5} AlA

Hlo|S Partltlomng% 3tC 1|0|E1 25t aig|
DB Sharding2 S8t LE S U= .CE 22
1:N =X +42 %5* =

& I
ob 5t 4t & MH|A 243 2| A

© 2013 CUBRID Co., Ltd. All rights reserved.

Performance

HE| A E/ MH A2

HZ7{ 0|Sgojof ofst H4H =&
2 A /Proxy A|H

H|-2 7|8l ZE|0}0| A

2145 Index A|H

Ease of Use

MySQL/Oracle 712 S8Hd SkAt

JDBC, PHP, ADO.NET, OLEDB, Python,
Ruby, C-API Z| &

GUI7|Y SER2IET, HEET A3
Web?|4t SE2IET A3

A 7|0}/g|o]E{ Ofo| 3|0/ d = A
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CUBRID Architecture

C, JDBC, ADO.NET, OLEDB, ODBC,
PHP, Perl, Python, Ruby, Node.js

-
Query Lock
Manager Manager \

J

4 \ 4 \ \
Job Connection Monitorin Loggin
Queuing Pooling 9 i 99ing
( \ 4 \
Query Parser & Lock / \
Optimizer Cache
\_ J
Object Transaction
Manager Manager

Storage Manager

J

File Based
Object

Data
Volume

Index
Volume

21/50
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3-tier architecture with middleware

]

B BROKER

l
8
)

8 v

\_

SERVER

© 2013 CUBRID Co., Ltd. All rights reserved.
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Performance

140000
120000
100000 -
80000 - —  Minsert
60000 - _ Pupdate
W select
40000 - —
delete
20000 - |
u -
9.0Beta 91 9.0 Beta 9.1 9.0 Beta 9.1
idx(a| idx(a, b} idx(a, b,c)
Figure 4. Performance Comparison between 9.0 Beta and 9.1 (Linux 64-bit)
idx(a) idx(a,b) idx(a,b,c)
9.0 Beta 9.1 Ratio | 9.0 Beta 9.1 Ratio | 9.0 Beta 9.1 Ratio
Insert 101,849 100,692 99% 103,715 102,328 99% 101,529 101,237 | 100%
Update 120,147 122,786 | 102% 117,345 119,770 | 102% 116,842 | 118,623 | 102%
Select 124,448 125,633 101% 122,744 122,971 | 100% 122,331 123,411 | 101%
Delete 103,827 106,302 102% 98,011 99,102 | 101% 95,799 96,944 | 101%
Total 450,271 | 455413 | 101% 441,815 | 444,171 | 101% 436,501 | 440,215 | 101%
(Unit: TPS)

T .
© 2013 CUBRID Co., Ltd. All rights reserved. 23/50 ) 4 CUBRID



CUBRID Scalability

g Replication
" CUBRID HA

Application Sedver

g e /¢
5"\6'(‘33“9 3

Application Server Cu'e-R‘D SHA‘RD

|
Sculuaas«_r: ' Database C Stan )

ﬂ-

0: 4 Seand by
ScaleBase Database D Standby D

Manapgement Central Management

~ CUBRID
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CUBIRD HA

Auto-
Failover

Disk-shared Replication Consistency

Shared

Oracle RAC +++++ vl N/A N/A 0]
Shared
MS-SQL Cluster +++ e N/A N/A O
MySQL Cluster ++ Shared nothing Log Based Ag?:]ncc (@)
MySQL
Replication Free Shared nothing StaBtaesrzgnt Async 0]
+ Third-party
Sync
CUBRID Free Shared nothing Log Based Semi-sync 0]
Async

Wy W
{ CUBRID
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3 node

@ Master
node
@ Slave
node

@ Replica
node

© 2013 CUBRID Co., Ltd. All rights reserved.

HA T4

HA
Standard

HA
Extended

HA

Extended
(Load Balance)

26/50
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CUBRID HA config (Standard - M:S=1:1)

ACTIVE N STANDBY

BROKER

Master @ _ @ »f)"4;)“ 1/‘(;

DB — DB DATABASE
SEMI-SYNC

<« :
S CUBRID
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CUBRID HA config (Extended - M:S=1:N)

IDC IDC2
p \
STANDBY 2_ _ —— — ACTIVE ~ (STANDBY 1

—
T

= ‘a

I

I

|

I

I

|

l

|

[ -
I -7 N
- -

I

I

|

l

|

I

I

|

1l
ﬂri’zl
-

SEMI SYNC

28750 ‘1"— CUBRID
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CUBRID HA config (Extended - M:S:R=1:1:N)
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CUBRID HA config (Extended - M:S=N:N)

ACTIVE ACTIVE STANDBY

BROKER E E E

Master
DB

<« :
S CUBRID
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DB Sharding

= -

“User” Table

1 Jackie 10

2 Bruce 12

3 Chuck 13

4  Billy 14

© 2013 CUBRID Co., Ltd. All rights reserved.

DB Sharding
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“User” Table

Jackie 10

2

Bruce 12

=

3

“User” Table

Chuck 13

4

Billy 14

0

o
" Shard#2
T




Sharding Solutions

Type Interface
DB ETC
DBMS w/ .
Hibernate shards AS framework Hibernate i R}kjmate Java
support
. - Hibernate
HiveDB AS framework MySQL Y Java
) Java, C, PHP, Pyth
dbShards AS & Middleware MySQL SN
Gizzard (Twitter) Middleware Any storage - VM Java
. Middleware &
Spider for MySQL T MySQL Any
Spock Proxy Middleware MySQL Any
Shard-Query Middleware MySQL PHP, RESTful API
- CUBRID
CUBRID SHARD Middleware - MySQL Any
- Oracle

Wy W
{ CUBRID
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CUBRID SHARD

User Apps User Apps
JDBC Ccl

) i
4 4

CUBRID
CUBRID SHARD middleware

......

© 2013 CUBRID Co., Ltd. All rights reserved. 33/50
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CUBRID SHARD Process

user apps.

1) Query Execution using Hint

SELECT name FROM student WHERE
student no =

DB shard
middleware

2) analyze SQL Hint
& select shard

3
0

© 2013 CUBRID Co., Ltd. All rights reserved.

>

> 3
1 2

range

key_column (hash result) shard_id
min max

student_no

student_no

student_no

student_no

3) query with selected shard

4
L
34 /50 N

4
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CUBRID SHARD Hint

SELECT name FROM student WHERE student no = /*+ shard key */ 2

SELECT name FROM student WHERE student no = /*+ shard key */ 123

SELECT age FROM student WHERE name =2 /#*+ shard val(123) */

SELECT * FROM student WHERE age > 17 /*+ shard id(3) #*/

SQL Hint Description

10]| S St5t= H}©o A C 2 7to| 9|z|2
/*+ shard_key */ SZTJaHrg}I;TyOﬁ} %()Ii!EoHoof_ HioIE B4 e = glE{ Zho| ||
- ©©° T

—_

rok
im

21o| LYof| shard keyOl] SHESH= ZHad0] ZAY51R] U= A
/*+ shard_val( value ) */ ol shard keyE BAIHS = XIAa7| S[et 81 A= B

/*+ shard_id( shard_id ) */ ﬁgitg =% shard DBE A310] oIS H2/5t2% ¢

Wy W
{ CUBRID
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CUBRID Deployment in NHN

FECS R S L Eae

1200 180
63 | 160
1000
140
800 120
’,//// 100 #
600
/ gop "WESEA
— Al A
400 60 AH| 2 =
40
200 32
0 0

2007 2008 2009 2010 2011 2013.01

MH|A 45% CUBIRD %js_h 1 ,093 7]

/0] HI, 4{0]E{me, NS2}0|E. S2] T 22| DECHZ 2710k et

\4' CUBRID
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NAVER -2 A}|

* UPV : 97Tt PV

Broker acti\ie 1-4

Broker active 5-8

l

Broker

(for archiving/common

server)

* OJO|E] : 50 74/ A7t
* Peak time : 92 QPS

Broker standby 1-8

FAN

[

0 o {g}

Jﬁlo_. o:} @

SYeYeYE
SYSISTEY

Broker

s

(for ZM

<2

a1

e s

s

o DB Master Server o Archiving Master
o Archiving Slave

° DB Slave Server

[ X1

[ X1

© 2013 CUBRID Co., Ltd. All rights reserved.

Common Master

Common Slave

38/50

Active
. Broker read/write

(© Broker read only

Stand-by
. Broker read/write

(© Brokerread only
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