
2011. 3. 23

Beob Kyun KIM

GSDC/KISTI



ISGC2011 2

Introduction to GSDC

2010 Activities

GSDC Resources and Status

2011 Plan



ISGC2011 3

Introduction to GSDC
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MISSION

Physics 2009 ~ Next ~

ALICE
STAR
Belle
CDF

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

GSDC

6The workshop for ALICE upgrades by Asian countries (2011) @ Yonsei University

http://english.mest.go.kr/index.jsp


(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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http://www.openclipart.org/detail/5159
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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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http://www.kek.jp/
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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 & GBRAIN

Dr. Beobkyun Kim Belle, ALICE Tier2, KiAF, LIGO

Dr. Seo-young Noh CDF

Dr. Jonghu Lee ALICE Tier1 & STAR

Mr. GyeongRyoon Kim CDF

Ms. Tatyana Khan Belle & KiAF

Dr. Sulah Ahn ALICE Tier-1 (Physicist)

Dr. Seokmyun Kwon Cyber R&ED

Mr. Jin Kim Cyber R&ED

Mr. Jiwoong Kim Cyber R&ED

Ms. Gooyeun Baek General Affairs

Ms. Yongsuk Lee General Affairs

Network , power , air conditioning 
support experts from within KISTI
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RAW Data Processing Service
144cpu/200TB 400cpu/600TB 1,000cpu/1,000TB

Data Analysis Service
48cpu/800GB ~200core

ALICE
Tier-1

KiAF

MC Production Service
120cpu/50TB

ALICE
Tier-2

MC Production Service   Full Recon. Data Analysis

256cpu/200TB 256cpu/300TB

MC Production Service  Data Reprocessing

256cpu 400cpu/300TB

Belle/
Belle2

CDF

2009년 2010년 2011년 2012년 2013년

CERN

KEK

FNAL

BRAIN
SCIENCE

GBrain Farm   Data Analysis Service
100cpu/10TB 200cpu/100TB
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ALICE Tier-1
prototype

Completed set-up ALICE Tier-1 test-bed this year
Will provide official service in few years
KiAF (KISTI Analysis Facility for AP region)

ALICE Tier-2
Site availability: 98% since Feb. 2009
Served since 2008

Belle & Belle2
Official Belle data service for Korean Researchers
Belle MC production on Grids (LCG)
Contribution to Belle2 Software Development

CDF
Providing computing resources under NAMCAF
Supporting CDFSoft development
CDF Data Reprocessing

LIGO Testbed of LDG (LIGO Data Grid)

GBRAIN
Computing resource provision for Neuro Science
Planning to extend CBRAIN to Grid version
(mainly from McGill Univ. Canada)
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Development Tokenless OTP based User Authentication system
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 Tokenless OTP generation by dragging
 Planned to apply in 2011 for local users
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GSDC Resources and Status



Totally 144 servers (compute node + service node)
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Experiment Cluster Specification Memory Node Core

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

16GB 6 48

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

16GB 16 128

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

16GB 16 148

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

16GB 16 148

IBM
Intel Xeon X5650 2.67GHz 6 Core 2 CPU

24GB 19 228

ALICE Tier-1
Prototype

ce-12 IBM
Intel Xeon X5650 2.67GHz 6 Core 2 CPU

24GB 12 144

KiAF afmaster01
(kiaf)

IBM
Intel Xeon X5650 2.67GHz 6 Core 2 CPU

24GB 4 48
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Experiment Model Type Usable Size

ALICE Tier-1 
prototype

Hitachi USP-V Disk (SAN) 100TB, disk
(+100TB, tape emul.)

ALICE Tier-2 NetApp FAS2050 Disk (SAN) 5oTB

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

850TB
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virtualization.pptxvirtualization.pptx



px

vms03

vms02

vms01

indico

voms

gums

se0

belledb

monalisa

wn-ce01

ldg

cdf-test

Sbdii-gsdc1

ce11

Wn-ce11

lfc-glite32

vcenter

Bdii_glite32

Belle-lib

IBM X3550
Xeon X5450@3.00GHz

8 cores 
16G RAM

glite

Internal service

glite

cdf

glite

belle

star

glite

glite

glite

glite

glite

glite

ligo

cdf

belle

Internal service

Local storage

San storage

Usage/experiment
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 VMware far too expensive: limitation on physical servers
 Need to be replaced by a free solution!

 Dynamic allocation of computing resources

Motivation

 Few resources for installation test
 1 master using OpenNebula

 1 client using private ip for VMs (KVM)
 1 client using public ip for VMs (KVM)

 More resources will be affected to simulate production environment.
 Need to test other solutions

 Xen
 Eucalyptus 
 Nimbus
 Other?

Testbed



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
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2011 Plan
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 800~ cores
 Around 1PB usable disk space
 KiAF resources

 Now, under negotiation with enterprises
 Re-arrangement of internal network

Planned new resources

 Preliminary ALICE Tier1
 400~500 cores ( 144 (2010) + 300~400 (new) )
 1PB disk ( 200TB (2010) + 800TB (new) )

 KiAF resources designed for AF

Allocation plan
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Analysis

KISTI – GWNU - INFN

KISTI

Tier-1

Tier-2

Tier-0 (CERN)

 Will be mainly focused on collaborative processing of ESD Data between 
KISTI, GWNU, INFN

Preliminary Tier1 in 2011
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 Resources that used for KiAF testbed were not designed for AF
- Insufficient memory and disk

ISGC2011 32

KiAF 2010

 Test on the use of networked storage for AF
– Recommendation : Infiniband
– Test if parallel filesystem can cover this requirement

 New resources designed for AF will be introduced
- 100~ cores
- 4GB/core RAM, 4~8TB/node Disk, 10Gb x 2 Ethernet

 Will be tested by Korean Researchers first
 And will be open to ALICE users in AP region
 Initiative researches with GWNU & Konkuk Univ. Team

KiAF 2011
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Hardware setup & basic tests

Construction of KiAF

Admin. level test

User level test

Opening to AP users

Test on the use of networked storage for AF

+2TBs for each workers

 From your desktop which enabled AliEn
> alien-token-init [your username]

 On ROOT framework
> TProof::Open( “ kiaf “ )

How to access KiAF from your desktop



 Continue supporting CDF Data Reprocessing, since 2010
- 1 SAM expert, 1 OSG expert, and sysadmin Group support

CDF Data Reprocessing

 Planned to visit FNAL for around 3 months
- topics are being narrowed down
- Adapt developed technology to support GSDC users

Visiting Research to FNAL

 SAM & CDFSoft enabled
 With 404 core & 200TB disk

User Support



 Generation of full-recon data of Belle
 Support full-recon data analysis

- Yonsei Univ. team

Full-recon Data Analysis Support

 Continue supporting Belle2 LSDH Software & DS computing

Support Belle2 Software

 belledb & CDFSoft enabled
 With 104 core & 200TB disk

User Support

 MC production and User analysis on Grid

Support Belle Grid Activity



 Asian Hub for STAR experiment

 Extend LDG testbed with Storage
 An initiative research on Gravitational-wave signals

LDG (LIGO)

STAR

 Reactor experiment for neutrino oscillation at Yonggwang plant
 Provide Tier0 function / 10G connection KISTI-plant
 Support SNU team

RENO

 Extend Neuro science support on Grids
 Development of neuro image banking system (with Hanyang Univ.)

GBRAIN

 Deployment of Tokenless OTP authentication service
 Some issues that are now in negotiation with CERN, FNAL, and others

Development
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