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Jan. 1962

Jan. 1980

Jan. 1991

Feb. 1991

Apr. 1993

Sep. 1999

Jan. 2001

Organized KORSTIC (Korea Scientific & Technology Information Center)

Reorganized to KIET (Korea Institute for Industrial Economics and Technology)

• Merged with KIEI (Korea International Economics Institute)

KINITI (Korea Institute of Industry and Technology Information) 

• spun off from KIET

Established SERI (System Engineering Research Institute)

• division under KINITI

Founded KORDIC (KORea Research and Development Information Center)

Acquisition Super Computing Center
• from ETRI (Electronics and Telecommunications Research Institute)

Established KISTI (Korea Institute of Science and Technology Information)
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Super Computing 
Center

Supercomputing Management and Operation

Supercomputing

High Speed Research Network

National Grid Infrastructure

Knowledge 
Information Center

Developing National Portal Systems for 
Information Resources
Developing Next Generation Technology in Information 
Services

Information 
Analysis Center

Core Technologies Analysis

Core Technologies Feasibility study

Foreign Information Trend Analysis

Information Analysis System Development
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SEOUL

Daejeon

160km

KISTI

• 6 Universities

• 20 government research  

institutes

• 10 government-invested 

institutes

• 33 private R&D labs 

• 824 high-tech companies

Located in the Heart of Science Valley, “Daedeok” Innopolis

The DAEDEOK INNOPOLIS complex consists of a cluster of 
firms that represents a cross-section of Korea's cutting-edge 
industries, including information technology, biotechnology 

and nanotechnology.
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Rank Site Computer/Year Vendor Cores Rmax Rpeak Power

1
Oak Ridge National Laboratory

United States
Jaguar - Cray XT5-HE Opteron Six Core 2.6 GHz / 2009

Cray Inc.
224162 1759.00 2331.00 6950.60

2
National Supercomputing Centre in Shenz

hen (NSCS)
China

Nebulae - Dawning TC3600 Blade, Intel X5650, NVidia Tesla C20
50 GPU / 2010

Dawning
120640 1271.00 2984.30

3
DOE/NNSA/LANL

United States

Roadrunner - BladeCenter QS22/LS21 Cluster, PowerXCell 8i 3.2 
Ghz / Opteron DC 1.8 GHz, Voltaire Infiniband / 2009

IBM
122400 1042.00 1375.78 2345.50

4
National Institute for Computational Scien

ces/University of Tennessee
United States

Kraken XT5 - Cray XT5-HE Opteron Six Core 2.6 GHz / 2009
Cray Inc.

98928 831.70 1028.85

5
Forschungszentrum Juelich (FZJ)

Germany
JUGENE - Blue Gene/P Solution / 2009

IBM
294912 825.50 1002.70 2268.00

15
KISTI Supercomputing Center

Korea, South

TachyonII - Sun Blade x6048, X6275, IB QDR M9 switch, 
Sun HPC stack Linux edition / 2009

Sun Microsystems
26232 274.80 307.44 1275.96

16
University of Edinburgh

United Kingdom
HECToR - Cray XT6m 12-Core 2.1 GHz / 2010

Cray Inc.
43660 274.70 366.74

1988: 
- The 1st Super Computer in Korea
- Cray-2S (2GFlops)      

1993: 
- Cray C90 (16GFlops)  

2001:
- IBM p690(655.6GFlops)
- NEC SX-6(160GFlope)
- IBM p690+ (2,655GFlops)  

2009:
- IBM p595 (5.9TFlops)
- SUN B6048 (24TFlops)  
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Test-bed Center Value-adding Center

Resource Center Technology Center

Help Korea research communities 
to be equipped with proper 
knowledge of super computing

Keep securing and providing 
world-class

super computing systems

Make the best use of
What the center has to create the 
new values

Validate newly emerging concepts, 
ideas, tools
and system
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■ GLORIAD

 GLObal RIng Network for Advanced  Applications 

Development) with 10/40Gbps Optical lambda networking

 Consortium of 11 Nations: Korea, USA, China, Russia, 

Canada, the Netherlands and 5 Nordic Countries

 Supporting Advanced Application Developments

such as HEP, Astronomy, Earth System, Bio-Medical, 

HDTV etc.`

 Funded by MEST (Ministry of Education, Science and 

Technology) of KOREA

■ KREONET

 Korea Research Environment Open NETwork

 National Science & Research Network of Korea, Funded 

by Government since 1998

 20Gbps Backbone, 1 ~ 20Gbps Access Networks
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MISSION

Physics 2009 ~ Next ~

ALICE
STAR
Belle
CDF

Various

Bio-informatics
Earth Science
Astrophysics
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Ministry of Education, 
Science and Technology
(Korean Government)

GSDC

CERN ALICE Tier-1 
Prototype

CDF/FNAL Data 
Handling

CERN-KISTI-
FNAL/BNL Global 
Pipeline

Asian-Pacific CAF and 
Training Program

High Quality System

Store Various Science 
Data

Virtualized Data Farm 
and Global Sites 
Establishment

Integrated Monitoring 
System

Mobile User Portal

Cyber Laboratory

Advanced Cyber 
Research and Training 
Technology

Support Scientist 
Community
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(CDF/FNAL)(Alice/CERN)

(Belle
/KEK) 

2PB/2,000CPU 5PB/5,000CPU

(LIGO
/LLO)

(STAR
/BNL) 

Phase 1

(2009~2011)

Phase 2

(2012~2014)

Provide Global Science Data Analysis
Environment: HEP, Astronomy, etc.
National Data Center
Asian-Pacific Hub Center

Expand Supporting Fields: Earth 
Environment, Biometrics, Nano-tech, etc.
Global Computing Resources Assigning and 

Information System
Cyber Research and Training Environment
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ALICE Tier-1 prototype
ALICE Tier-2
KiAF (KISTI Analysis Farm)

RAW Data

Tier-1

RAW Data

Supporting Data Centric Research Communities
&

Promotion of Research Collaboration 

Computing and Storage Infrastructure 
Technology Development
Apply Grid Technology to legacy app.

supportKorean Gov.
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Name Role

Dr. Haengjin Jang Director of GSDC

Dr. Hyungwoo Park Deputy

Dr. Sungyun Yu Strategy

Mr. Heejun Yun System admin.

Dr. Christophe Bonnaud System admin.

Mr. Seunghee Lee System admin.

Dr. Beobkyun Kim ALICE Tier-2 & KiAF

Dr. Seo-young Noh CDF

Dr. Jonghu Lee ALICE Tier-1 & STAR

Mr. GyeongRyoon Kim gBrain & LIGO

Ms. Tatyana Khan Belle

Dr. Sulah Ahn ALICE Tier-1

Dr. Seokmyun Kwon Cyber Lab.

Mr. Jin Kim Cyber Lab.

Mr. Jiwoong Kim Cyber Lab.

Ms. Gooyeun Baek General Affairs

Ms. Yongsuk Lee General Affairs

Network experts from KISTI

Power and air conditioning
from KISTI
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ALICE Tier-1
prototype

Completed set-up ALICE Tier-1 test-bed this year
Will provide official service in a few years

ALICE Tier-2 Site availability: 98% since Feb. 2009

Belle
Providing computing resources for Belle MC 
production (Grid)
Bell to provide their data to KISTI GSDC

CDF
Providing computing resources under NAMCAF
Supporting CDFSoft development

LIGO Set-up LIGO cluster test-bed

gBrain
Planning to cooperate with global brain research 
project (mainly from McGill Univ. Canada)
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Totally 144 servers
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Experiment Cluster Specification Memory Node Core kSI2k

ALICE Tier-2 ce-alice Dell
Intel Xeon E5405 2.0 GHz Quad  
2 CPU

16GB 6 48 48

ALICE Tier-2 ce-01 HP
Intel Xeon E5420 2.5GHz Quad 
2 CPU

16GB 16 128 219

Belle & etc. ce-02 IBM
Intel Xeon E5450 3.0GHz Quad 
2 CPU

16GB 16 152 324

CDF & etc. ce-03 IBM
Intel Xeon E5450 3.0GHz Quad 
2 CPU

16GB 16 152 324

IBM
Intel Xeon X5650 2.66GHz 
6 Core 2 CPU

24GB 20 240 744

ALICE Tier-1
Prototype

ce-12 IBM
Intel Xeon X5650 2.66GHz 
6 Core 2 CPU

24GB 12 144 446

KiAF afmaster0
1

IBM
Intel Xeon X5650 2.66GHz 
6 Core 2 CPU

24GB 4 48 180
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Experiment Model Type Usable Size

ALICE Tier-1 
prototype

Hitachi USP-V Disk (SAN) 100TB (+100TB)

ALICE Tier-2 NetApp FAS2050 Disk (NAS) 3oTB

CDF Hitachi USP-V Disk (SAN) 200TB

Belle Hitachi USP-V Disk (SAN) 200TB

STAR NetApp FAS6080 Disk (SAN) 100TB

LIGO, gBrain, etc NetApp FAS6080 Disk (SAN) 100TB

830TB
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8Gb SAN S/W

….

10GbE S/W

…

SAN
U600TB

FC FC

Controller #1 Controller #2

PFS Servers

10GbE S/W

GLORIAD

FC

Controller 1,2

SAN
U160TB

2009

: 8Gb FC

: 1GbEthernet

: 10GbEthernet

1G/10GbE S/W

FC

Controller 1,2

NAS
U40TB

NAS NAS

WN Servers

…

1G Grid Servers 

10G Grid Servers1G Grid Servers 

….

Public

Private

2010
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GLORIAD-KR
Router

Daejeon
OME6500

Seattle
OME6500

Seattle-OSR
Router

Starlight
Seattle-

FORCE10 E600
L2 Switch

CERNxp11.sdfarm.kr DJ-FORCE10
E600 L2 Switch

OC192

Vlan123 : 
134.75.123.1

Vlan265 : 
134.75.108.57

Vlan265 : 
134.75.108.58

Daejeon, Korea Seattle POP, US

134.75.123.85
exthost.cern.ch 
(192.91.244.159)

10G

10G

10G 10G 10G

10G

2G

134.75.108.210

134.75.108.210

134.75.204.20 134.75.205.21

Performance test server Performance test server

20 GRID of the Americas Workshop



We have a problem

21 GRID of the Americas Workshop



[root@seattle ~]# iperf -s -u -i 1

------------------------------------------------------------

Server listening on UDP port 5001

Receiving 1470 byte datagrams

UDP buffer size:   107 KByte (default)

------------------------------------------------------------

[  3] local 134.75.205.21 port 5001 connected with 134.75.204.20 port 
41490

[  3]  0.0- 1.0 sec    233 MBytes 1.96 Gbits/sec  0.006 ms    0/166343 (0%)

[  3]  1.0- 2.0 sec    233 MBytes 1.96 Gbits/sec  0.005 ms    0/166533 (0%)

[  3]  2.0- 3.0 sec    234 MBytes 1.96 Gbits/sec  0.005 ms    0/166643 (0%)

[  3]  3.0- 4.0 sec    234 MBytes 1.96 Gbits/sec  0.005 ms    0/166659 (0%)

[  3]  4.0- 5.0 sec    234 MBytes 1.96 Gbits/sec  0.007 ms    0/166652 (0%)

[  3]  5.0- 6.0 sec    234 MBytes 1.96 Gbits/sec  0.005 ms    0/166664 (0%)

[  3]  6.0- 7.0 sec    233 MBytes 1.96 Gbits/sec  0.006 ms    0/166363 (0%)

[  3]  7.0- 8.0 sec    234 MBytes 1.96 Gbits/sec  0.005 ms    0/166644 (0%)

[  3]  8.0- 9.0 sec    234 MBytes 1.96 Gbits/sec  0.006 ms    0/166663 (0%)

[  3]  0.0-10.0 sec  2.28 GBytes 1.96 Gbits/sec  0.008 ms    0/1665755 
(0%)

[root@localhost ~]# iperf -c 134.75.205.21 -u -b 1.8g -i 1 -t 10
------------------------------------------------------------
Client connecting to 134.75.205.21, UDP port 5001
Sending 1470 byte datagrams
UDP buffer size: 64.0 KByte (default)
------------------------------------------------------------
[  3] local 134.75.204.20 port 41490 connected with 134.75.205.21 port 5001
[ ID] Interval       Transfer     Bandwidth
[  3]  0.0- 1.0 sec    233 MBytes 1.96 Gbits/sec
[ ID] Interval       Transfer     Bandwidth
[  3]  1.0- 2.0 sec    233 MBytes 1.96 Gbits/sec
[ ID] Interval       Transfer     Bandwidth
[  3]  2.0- 3.0 sec    234 MBytes 1.96 Gbits/sec
[ ID] Interval       Transfer     Bandwidth
[  3]  3.0- 4.0 sec    234 MBytes 1.96 Gbits/sec
[ ID] Interval       Transfer     Bandwidth
[  3]  4.0- 5.0 sec    234 MBytes 1.96 Gbits/sec
[ ID] Interval       Transfer     Bandwidth
[  3]  5.0- 6.0 sec    234 MBytes 1.96 Gbits/sec
[ ID] Interval       Transfer     Bandwidth
[  3]  6.0- 7.0 sec    233 MBytes 1.96 Gbits/sec
[ ID] Interval       Transfer     Bandwidth
[  3]  7.0- 8.0 sec    234 MBytes 1.96 Gbits/sec
[ ID] Interval       Transfer     Bandwidth
[  3]  8.0- 9.0 sec    234 MBytes 1.96 Gbits/sec
[ ID] Interval       Transfer     Bandwidth
[  3]  0.0-10.0 sec  2.28 GBytes 1.96 Gbits/sec
[  3] Sent 1665755 datagrams
[  3] Server Report:
[ ID] Interval       Transfer     Bandwidth       Jitter   Lost/Total Datagrams
[  3]  0.0-10.0 sec  2.28 GBytes 1.96 Gbits/sec  0.008 ms    0/1665755 (0%)
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[root@seattle ~]# iperf -c 134.75.204.20 -i 1 -w 30m -t 60

------------------------------------------------------------

Client connecting to 134.75.204.20, TCP port 5001

TCP window size: 60.0 MByte (WARNING: requested 30.0 MByte)

------------------------------------------------------------

[  3] local 134.75.205.21 port 46831 connected with 134.75.204.20 port 5001

[  3]  0.0- 1.0 sec  52.3 MBytes 439 Mbits/sec

[  3]  1.0- 2.0 sec  0.00 Bytes  0.00 bits/sec

[  3]  2.0- 3.0 sec  0.00 Bytes  0.00 bits/sec

[  3]  3.0- 4.0 sec  0.00 Bytes  0.00 bits/sec

[  3]  4.0- 5.0 sec  0.00 Bytes  0.00 bits/sec

[  3]  5.0- 6.0 sec  20.9 MBytes 176 Mbits/sec

[  3]  6.0- 7.0 sec  0.00 Bytes  0.00 bits/sec

[  3]  7.0- 8.0 sec  21.5 MBytes 180 Mbits/sec

[  3]  8.0- 9.0 sec  20.2 MBytes 169 Mbits/sec

[  3] 15.0-16.0 sec  46.0 MBytes 386 Mbits/sec

[  3] 16.0-17.0 sec  41.0 MBytes 344 Mbits/sec

[  3] 17.0-18.0 sec  45.0 MBytes 377 Mbits/sec

[  3] 18.0-19.0 sec  69.5 MBytes 583 Mbits/sec

[  3] 19.0-20.0 sec  42.1 MBytes 353 Mbits/sec

[  3] 20.0-21.0 sec  70.0 MBytes 587 Mbits/sec

[  3] 21.0-22.0 sec  78.5 MBytes 659 Mbits/sec

[  3] 22.0-23.0 sec  77.8 MBytes 653 Mbits/sec

[  3] 23.0-24.0 sec    110 MBytes 921 Mbits/sec

[  3] 24.0-25.0 sec  98.4 MBytes 825 Mbits/sec

[  3] 25.0-26.0 sec    108 MBytes 905 Mbits/sec

[  3] 26.0-27.0 sec    118 MBytes 987 Mbits/sec

[  3] 27.0-28.0 sec    136 MBytes 1.14 Gbits/sec

[  3] 28.0-29.0 sec    170 MBytes 1.43 Gbits/sec

[  3] 29.0-30.0 sec    158 MBytes 1.33 Gbits/sec

[  3] 30.0-31.0 sec    174 MBytes 1.46 Gbits/sec
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RAW Data Processing

288core/200TB 900core/400TB 1440core/600TB

Data Analysis

48core/800GB More CPU

ALICE
Tier-1

KiAF

MC Production

120core/30TB

ALICE
Tier-2

CERN

2009 2010 2011 2012 2013
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Service Name OS Network CPU/RAM # of 
machines

Type

lcg-CE SL4.8 32-bits 1G/1G 1core/2G 1 VM

site-bdii SL5.5 64-bits 1G/1G 1core/2G 1 VM

CREM-CE SL5.5 64-bits 1G/1G 16core/16G 1 Real machine

xrootd-redirector for disk SL5.5 64-bits 1G/1G 16core/16G 1 Real machine

xrootd-pool for disk SL5.5 64-bits 10G/10G 16core/16G 2 Real machine

xrootd-redirector for tape SL5.5 64-bits 1G/1G 16core/16G 1 Real machine

xrootd-pool for tape SL5.5 64-bits 10G/10G 16core/16G 2 Real machine

Vobox SL5.5 64-bits 1G/10G 2core/4G 1 VM

worker nodes SL5.5 64-bits 1G/1G - - Real machine
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This Year Plan

• we will complete to deploy additional 200TB early May – we 
will have 400TB disks totally.

• And we will deploy the 200TB new storage as a separate SE, 
which we will use exclusively for RAW data transfer.

• But we should solve network problem.

• And we have another plan.

– KISTI Tier-1 storage will be of a rather innovative type, consisting of an 
array of SSDs for the reconstruction and analysis data and a set of 
slower ansdcheaper SATA disk servers for the custodial storage of 
replicated RAW data
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4. Data Center Management

• System Automation Efforts

• Monitoring

• Log Activities – Security

• Trouble shooting
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System Automation Efforts

Remote Installation via WWW Interface 
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• ‘The remote installation service’ makes possible to install a machine through the 
network, totally automatically. 

• A web interface allow you to enter necessary information for a server a then 
generate all necessary file for the installation process.

• Server information are registered in a MySQL database. It contain also information 
to install the middleware if necessary
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System Automation Efforts: ipmi

• ipmi is a protocole which allow to interact through a BMC card with a server at a 
very low level. It's possible to turn on/off a machine, have sensor information and, 
with recent server, access to the serial console. This is really usefull when you want 
to interact with a server when ssh don't work or during the boot sequence.  

• Ipmi is used on a special network, let call it "administration network", which is 
'192.168.200.0'. This network is accessible from "ui-alice.sdfarm.kr" and 
"se001.sdfarm.kr". 

• Ipmitools is tool used to send ipmi command to the servers. A typicall command is:

[root@se001 ~]# ipmitool -Ilanplus -H 192.168.200.101 -U USERID -P PASSW0RD 
power status

Chassis Power is on
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System Automation Efforts: puppet

• Puppet is a tool to automatically configure servers. A puppet 
client installed on all machine connect on a regularly basis to a 
central server and ask the configuration it should have. If it 
actual configuration differ from the response of the central 
server, puppet take action to make it identical. 

• For each point you want to control, you need to create a 
"module" on the central server. For the moment I created 
modules for:
– users

– groups

– iptables

– /etc/hosts file

– mounted area

– nagios configuration

– yum configuration

– sudo configuration

– syslog configuration (for log centralization)
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Monitoring 

• Nagios is a tool for monitoring commonly used in computer center in the 
LHC community. It is now used for SAM test which is a very important 
monitoring system in the LCG grid. This software give the status for a farm 
in real time, no history is kept. The aim is to make an alarm when a 
problem occur, in different possible ways.
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• Ganglia is commonly used in computer center. This service 
was tested on our farm for several month.
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Log Activity

• Security is maybe the most critical thing for administration system. 
If we want a very secure installation we need to know what happen 
on all the machine at every moment. As it's not possible to connect 
to all machines to keep a look on log files, it's necessary to centralize 
log files to a single place.

• On Linux server the log files are managed by Syslog. It's possible to 
configure this software to send logs, a part or all of them, through 
the network to a specify server. On the target server, logs are simply 
written to a log file which is not so clear to monitor activity

• php-syslog is a free software which will allow to kept log event in a 
mysql database (through syslog-ng which is an improvement of 
syslog) and to monitor those event thanks to a web interface. The 
web interface display all event in real time with some color code 
which make the log read very easy and efficient. it's also possible to 
apply filters to concentrate on a particular kind of event or server. 
Now php-syslog is used to monitor connection activity on the 
servers but the usage can be extend to any other log event

•
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5. Future Plans
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