
Global Science experimental 
Data hub Center

January 29, 2018
Seo-Young Noh

Introduction to GSDC

(Data Center for Data-intensive Research)



Introduction to GSDC – data center for data intensive research 2/29KISTI-GSDC

Contents

1. Data & Infra-driven R&D Era

2. Data Infrastructure: KISTI-GSDC

3. Role Expansion to National Data Center

4. Conclusions



Data & Infra-driven 
R&D Era



Introduction to GSDC – data center for data intensive research 4/29KISTI-GSDC

Research Paradigm Shift

Data & Infrastructure are Key in 
Scientific Discovery

1st Generation:

Observation
2nd Generation:

Theory
3rd Generation:

Simulation
4th Generation:

Data

Describing natural 
phenomena based 
on Observation

Modeling and
Theory

Computing 
Simulation

Data Analysis of tremendous 
data produced from large 
experimental facilities

Source: 
The Fourth Paradigm

Research Paradigm Shift to Data Intensive Scientific Discovery

Galileo's telescope Higgs Theory Black Hole Simulation CERN’s CMS and ATLAS experiments 
→ Higgs discovery

87% of Nobel prizes have been given to researchers who produced outstanding 
scientific discoveries using advanced experimental equipment since 1914.

More chance to do research with advanced equipment, 
higher chance to get Nobel prize
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Trust in Data … data is leading science

■ CERN noticed a signal like a new  
particle in CMS & ATLAS 
experiments in December 2015.

■ The 750 GeV diphoton
excess in particle physics was an 
anomaly in data collected at 
the Large Hadron Collider(LHC) in 
2015, which could have been an 
indication of a new particle.

■ However, the anomaly was absent 
in data collected in 2016, 
suggesting that the diphoton excess 
was a statistical fluctuation.

■ In the interval between the 
December 2015 and August 2016 
results, the anomaly generated 
considerable interest in the 
scientific community, including 
about 500 theoretical 
studies.

Lots of theory papers submitted to PRL

More than 500 theory studies found in arXiv

We are in data-driven science era!!!
Our trust is in data
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“Open Science”…hot keyword among Policy Makers 

■ OECD produced the first Open 
Science report, mainly focusing on 
Open Access, Open Collaboration 
and Open Data (2015)

■ Several expert groups in GSF have 
been formed to build advisory 
policy for Open Science: Research 
Infrastructure, Data Infrastructure 
for Open Science

Open science is more than open access to 
publications or data; it includes many aspects 
and stages of research processes. […]

… is a broader concept that includes
- interoperability of scientific infrastructure
- open and shared research methodologies

Acknowledgment on the 
importance of openness

Open Data, Open Access and Open Collaboration 
through Information and Communication Technology

 Provides cost-effective access to digital research 
data from public funding

 Enhances utilizations of research data to scientific 
communities as well as societies including 
corporate sectors
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Data Infrastructure…that is what we need

Science relies on data, requiring infrastructure for data.

Data is getting more important and growing fast.

Data Infrastructure is the one of key factors for successful science and 

tackling big problems of humankind.

KISTI has been in preparation for big data research era. Our mission is 

gradually expanding to national role for data intensive research.



Data Infrastructure:  
KISTI-GSDC
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KISTI…providing powerful ICT infra. service 

Brand new supercomputing building

Supercomputer R&D Network

Unique organization in Korea, our mission is to support various 
R&D activities through ICT infra. service
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Supercomputer…not for specific, but for open to various R&D

■ Current supercomputer, introduced in 2008, provides 360TFlops(Rpeak)

■ Supporting various R&D areas including academy and industry

■ Preparation for new supercomputer having 25.7PFlops and 20PB, targeting the 1st

quarter this year(2018)

5th Supercomputer
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Advanced KREONET Center…fast & secure data transmission

Providing domestic researchers with a 
constraint free collaborative research 
environment through KREONET(locally) 
and GLORIAD(globally)



Global
Science

experimental

Data

hub Center

{
Large-scale Scientific Data:

20Km CD stack with data 
produced per year in CERN

}

}
Data from

large and high-valued 
research equipment

{

Collaboration with 
global laboratories

 (Global)
Asia representative Data Hub

 (Domestic)
Scientific data management and 
analysis platform service

https://www.google.co.kr/url?url=https://www.bnl.gov/pga/logo.asp&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjbn5K897fKAhUBk5QKHbq-AG0QwW4IGTAC&usg=AFQjCNHgP8jpdwJgST2x3TOJMLiarnjcgA
https://www.google.co.kr/url?url=https://www.bnl.gov/pga/logo.asp&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjbn5K897fKAhUBk5QKHbq-AG0QwW4IGTAC&usg=AFQjCNHgP8jpdwJgST2x3TOJMLiarnjcgA
http://www.google.co.kr/url?url=http://kop.ior.kit.edu/downloads.php&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwinvf7E97fKAhVGnJQKHTmmCY4QwW4IFzAB&usg=AFQjCNGeGbXxC1ddYaA7LZ5FmhThmM-ljQ
http://www.google.co.kr/url?url=http://kop.ior.kit.edu/downloads.php&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwinvf7E97fKAhVGnJQKHTmmCY4QwW4IFzAB&usg=AFQjCNGeGbXxC1ddYaA7LZ5FmhThmM-ljQ
http://www.google.co.kr/url?url=http://geant4.in2p3.fr/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwiJi4TP97fKAhUDGZQKHeFCBZQQwW4IFTAA&usg=AFQjCNF_gvphCB5SijreVdYO49NJy2S2Sw
http://www.google.co.kr/url?url=http://geant4.in2p3.fr/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwiJi4TP97fKAhUDGZQKHeFCBZQQwW4IFTAA&usg=AFQjCNF_gvphCB5SijreVdYO49NJy2S2Sw
https://www.google.co.kr/url?url=https://www.elastic.co/blog/grid-monitoring-at-cern-with-elastic&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwig-IiI-rfKAhWhHKYKHZ3jAEIQwW4IFzAB&usg=AFQjCNG_W-V6ugXWDCRJIV_w2zI5NZF7Fg
https://www.google.co.kr/url?url=https://www.elastic.co/blog/grid-monitoring-at-cern-with-elastic&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwig-IiI-rfKAhWhHKYKHZ3jAEIQwW4IFzAB&usg=AFQjCNG_W-V6ugXWDCRJIV_w2zI5NZF7Fg
http://www.google.co.kr/url?url=http://tokyo.daad.de/wp/2011/11/eine-kosmische-asymmetrie-namens-universum/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwic-4OWn-_KAhXEmZQKHblxATcQwW4INTAP&sig2=a6SWVEndXjJqYb_cVOH_Gw&usg=AFQjCNFjqiQ1BephErXqVRKNsFUWzoyBEg
http://www.google.co.kr/url?url=http://tokyo.daad.de/wp/2011/11/eine-kosmische-asymmetrie-namens-universum/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwic-4OWn-_KAhXEmZQKHblxATcQwW4INTAP&sig2=a6SWVEndXjJqYb_cVOH_Gw&usg=AFQjCNFjqiQ1BephErXqVRKNsFUWzoyBEg
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History

National 

Data 
Center 
for R&D

2006.10

Korea-CERN
Agreement

Korea-CERN (LHC) 
Protocol

WLCG Tier-1
Approved

(11th Nation)

2007.07 2008.08 2009.12

2014.042015.5

Enhancement of Grid 
Computing Support for  

large-scale research facility
(Science & Technology Master Plan 577)

Strategy Study on 
Computing Infrastructure 

for experimental Data 
sharing

Launched Global Science 
experimental Data hub 

Center@KISTI

2010.07

KISTI-CERN 
10Gbps Network

Established

C
o
lla

b
o
ra

tio
n
s

Particle Physics

Detector Construction and Exploitation

LHC Computing Grid

CERN’s training programs and schools

2016

Top Quality of 
Service 

(~11th ranked)
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National 
Unified Data 

Center

Goal and Roadmap

High Performance Parallel Data Processing Solution

Distributed Data Handling Solution

Data Center for 
Data Intensive 

Research
Accelerator centric 

Data Center
(Asia hub)Born

Cornerstone

Growth

Leap

2009~2014 2015~2018 2019~2024 2025~

National Unified Data Center for 

Science and National Agenda

•WLCG Tier-1 
Service

•Top 10 WLCG Tier-1
•Asia representative hub
•Pipelined service with  
high-valued facility

•Tailored data analysis 
platform service
•Unified scientific data 
management service

•National data portal for 
sciences
•Supporting national 
agenda

Goal

Phase

Funct
ions

Tech
nolo
gies

Open Source-based Cost-effective Large Storage System Development

Unified Data Management Solution
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Strategy

WLCG Tier-
1 Asia Hub

R&D Partner for World-class Scientific Achievement

Promotion of Data Intensive Research

Role of 
GSDC

Open Science Data Platform

Tailored Service for Research Global Data Hub Collaboration

GSDC Promoting Science

KiAF
(ALICE)

LDG
(LIGO)

CMS 
T3

Med/G
enome

TEM
Clima

te

Nat’l 
Agen
da

RAON

Brain

Data

Technology

Basic Science Medical ∙ Bio High-valued Safety∙ Infra

Infrastruc
ture

Service
∙

Develop
ment

E
d
u

Infra Unification

Efficient Storage

Data Mgmt.

N
A

National Unified Data Center 
for Science and National Agenda
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http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://space-live.mit.edu/iap-searching-gravitational-waves-ligo-adam-libson-mki&ei=qAHvVLGKHaK4mwWR3IKwCA&bvm=bv.86956481,d.dGY&psig=AFQjCNE8O9kASiACkhF3adULMEdF4AJGBg&ust=1425036064491110
http://www.google.co.kr/url?url=http://job.incruit.com/jobdb_info/jobpost.asp?job=1312120033512&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwiat6yT97fKAhWBVZQKHT-sBSwQwW4IFTAA&usg=AFQjCNGDLPTy-G61IMKDxKJ7m0BseYUdQQ
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http://www.google.co.kr/url?url=http://www.kbri.re.kr/pages/intro/page.html?mc=0025&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwihlN-r97fKAhUFkZQKHWj0CxgQwW4ILzAN&usg=AFQjCNGURz8ciHfoyuLRiBOYP5rf5nfqnQ
http://www.google.co.kr/url?url=http://www.kbri.re.kr/pages/intro/page.html?mc=0025&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwihlN-r97fKAhUFkZQKHWj0CxgQwW4ILzAN&usg=AFQjCNGURz8ciHfoyuLRiBOYP5rf5nfqnQ
https://www.google.co.kr/url?url=https://www.bnl.gov/pga/logo.asp&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjbn5K897fKAhUBk5QKHbq-AG0QwW4IGTAC&usg=AFQjCNHgP8jpdwJgST2x3TOJMLiarnjcgA
https://www.google.co.kr/url?url=https://www.bnl.gov/pga/logo.asp&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjbn5K897fKAhUBk5QKHbq-AG0QwW4IGTAC&usg=AFQjCNHgP8jpdwJgST2x3TOJMLiarnjcgA
http://www.google.co.kr/url?url=http://kop.ior.kit.edu/downloads.php&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwinvf7E97fKAhVGnJQKHTmmCY4QwW4IFzAB&usg=AFQjCNGeGbXxC1ddYaA7LZ5FmhThmM-ljQ
http://www.google.co.kr/url?url=http://kop.ior.kit.edu/downloads.php&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwinvf7E97fKAhVGnJQKHTmmCY4QwW4IFzAB&usg=AFQjCNGeGbXxC1ddYaA7LZ5FmhThmM-ljQ
http://www.google.co.kr/url?url=http://geant4.in2p3.fr/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwiJi4TP97fKAhUDGZQKHeFCBZQQwW4IFTAA&usg=AFQjCNF_gvphCB5SijreVdYO49NJy2S2Sw
http://www.google.co.kr/url?url=http://geant4.in2p3.fr/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwiJi4TP97fKAhUDGZQKHeFCBZQQwW4IFTAA&usg=AFQjCNF_gvphCB5SijreVdYO49NJy2S2Sw
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http://www.google.co.kr/url?url=http://cern.ch/tae.jeong.kim&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwj8-cX7-bfKAhWFL6YKHcDVDMEQwW4INTAQ&usg=AFQjCNHX_qrSk4hEePdROGfa26L9jkTLCg
http://www.google.co.kr/url?url=http://cern.ch/tae.jeong.kim&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwj8-cX7-bfKAhWFL6YKHcDVDMEQwW4INTAQ&usg=AFQjCNHX_qrSk4hEePdROGfa26L9jkTLCg
https://www.google.co.kr/url?url=https://www.elastic.co/blog/grid-monitoring-at-cern-with-elastic&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwig-IiI-rfKAhWhHKYKHZ3jAEIQwW4IFzAB&usg=AFQjCNG_W-V6ugXWDCRJIV_w2zI5NZF7Fg
https://www.google.co.kr/url?url=https://www.elastic.co/blog/grid-monitoring-at-cern-with-elastic&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwig-IiI-rfKAhWhHKYKHZ3jAEIQwW4IFzAB&usg=AFQjCNG_W-V6ugXWDCRJIV_w2zI5NZF7Fg
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World-class CERN Tier-1 Center

Stable and secure serviceCost-effective service 
configuration

Interlocking with existing systems
done by 100% KISTI experts

Best equipment procured every year

4.5 million data analysis completed per year

WLCG Tier-1 officially certified in 2014 (Applied in 2012)

Service-level ranked top 11th among 164 WLCG Tier centers*

S
e
rv

ice
 sto

p
(d

a
y
s)

S/W Cost

Service Availability

9-6 control
24h control

24x365 service quality control 
(at least 97% availability)

100% open source used, requiring expertise and 
advanced skills  [NOT FREE] * Service quality measurement based on annual WLCG report

Worldwide LHC Computing Grid
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WLCG Tier-1 (ALICE) Resources & Usage

18 million jobs 
completed

2PB Tape

1.3PB Disk

More than 1.5PB of raw data transferred 
from ALICE during  RUN2

Keeping smooth increment of its capacity 
in computing and storages as pledged

Keeping top quality of 
service

 KISTI WLCG Tier-1 is the latest 
officially approved Tier-1

 the unique Tier-1 joined after LHC 
operation (the others joined 5 years 
before)

 However, it provides very stable 
service in short time and achieved 
fast catch-up



Introduction to GSDC – data center for data intensive research 18/29KISTI-GSDC

Infrastructure @ KISTI-GSDC … keep growing

Major vendors' competition place due to every year procurement, 

requiring big efforts. It is impossible without expertise.

25 storage racks with 5 different vendors Six steps to enable basic functions

Automatic System Management 
Stack for Service
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Expanding to other Scientific Domains

Experience on WLCG Tier-1 operation and service has given
many benefits to expand its service availability to 

other scientific domains in Korea

and it is still expanding to many other research areas.

Service for additional domestic experiments is under preparation.
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Asia Tier Center Forum … central place for Asian community

Steering wheel to solve common issues and troubles 
faced by Asia Tier centers

7 Tier Centers, ESnet, 
TEIN, KREONET, CERN

Registration

Opening

Site Reports

GLORIAD-KRGEANT

Plan of 2017

 3rd ATCF in Korea

 Forum Regulation

 Secretariat Office at

KISTI

Net Tuning

Discussion

http://www.atcforum.org/
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Network Connection

10Gbps direct link between KISTI and CERN through Chicago 
(sharing 100Gbps GLORIAD as a backup)

10Gbps

SNG

JPN

INS

THA

IND

AMS

10Gbps

CERN
KISTI/GSDC
Asia Hub

HK

PAK

Chicago

1 ~ 10Gbps

KISTI-Asia Tier Center LHCONE

KISTI-CERN LHCOPN

MOU Signup 
(June, 2016)

Routing information sharing between TEIN-
GLORIAD, improving network connectivity among 

Asia Tier centers
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Network Connectivity Improvement in Asian Tiers

Before TEIN-GLORIAD interoperation

After

Interconnection & exchange route info.

287.264ms

442.810ms
Response time: 155.546ms 

10 hops removed

Connectivity Comparison

 All Tier-2 centers are connected to TEIN
 GLORIAD line reaches Hong Kong
 Possible to exchange routing information

Not need to travel Pacific Ocean twice, data is 
delivered to Asia Tier-2s directly

Not an easy task, but done in time with support from 
Advanced Network Center@KISTI



Role Expansion to 
National Data Center
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Data Analysis Power

Why we have to focus on data analysis

Data intensive R&D through large-scale infrastructure requires

a new strategic model suitable for Korea circumstance

Building Power of 
Large-scale Infra.

Scientific 
Discovery

Big Fund Researchers

DataLarge-scale Infra.

Small-medium Infra. Data

Analysis 
Skills

Computing 
Power

   

Elements

Low, not easy【 】 【 】Competiveness Possible

Role

R&D
Process

Targeting to achieve 
competiveness

Backend for 
Scientific Discovery

Frontend for 
Scientific Discovery
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A Korean Model in Data & Infra-driven R&D Era

A model of considering scale is required to keep up competition level 

with advanced countries of having large facilities and research groups

Advanced Country

Researcher

Facility

Data Center

Korean Model

Researcher

Data 
Center

Facility

 Large scale research group

 Large scale research facility

 Dedicated data center

 Small scale research group

 Small or medium scale facility

 Not easy to have a dedicated 

data center (in size and experts)

vs.

Strong
Collaboration

Data Analysis

Scientific
Discovery

{Common Goal}

Scattered
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Unified Data Analysis Platform @ KISTI-GSDC

Equipment A

Equipment 
E

Equipment
F

Data A
B

C

Equipment
Z

Science Data DMZ

Data Z

Fast Experimental Data Transmission

Group A Group B

Group C

Group Z

Science Neutral 
Unified Analysis Environment

Fast Data
Access

Group Z Group E Group A

User Service[Analysis] Data Flow

Science
Gateway

/swA
/swB
/swC

/swZ

Analysis S/W

Automatic S/W 
Connection On-Demand

1. Pluggable Science  Supports in unified way for various groups and equipment

2. Data Infra. Sharing  Reuse and full utilization of infra. saving tax-payer’s money

3. Simple R&D Process  Fast results from data acquisition to data analysis

Advantages【 】

Logically Unified Single Resource
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Role Expansion

World Best

Data Gen.

Raw Data

Org. Data 2D 3D Identification

Universal Level

Science Gateway

From Data 
Acquisition to 

Analysis

50% of Time 
Reduction

Improving R&D efficiency by linking data 
center and large research facility

Transmission electron microscopy

Data Sharing∙Analysis Farm

Officially joined KEK Belle II Computing Grid

RAON

MOU
KISTI & Belle II 

2016.11.16

SKA

Regional data center 
(under discussion)

Utilization of Tier-1 know-how
for data management

New Accelerator 
in Korea

KAGRA

Officially participation 
in data management

Gravitational Wave 
Detector in Japan

Enhancing collaboration
in Asian community

Network Connection Improvement

TEIN-GLORIAD-KR

https://www.google.co.kr/url?url=https://twitter.com/withkbsi&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwj98bLvlbPKAhVDxqYKHU1PDcIQwW4IFzAB&usg=AFQjCNHF3guiC-rSbNYR1NbiRLlFYOxn1Q
https://www.google.co.kr/url?url=https://twitter.com/withkbsi&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwj98bLvlbPKAhVDxqYKHU1PDcIQwW4IFzAB&usg=AFQjCNHF3guiC-rSbNYR1NbiRLlFYOxn1Q


Conclusions
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Conclusions

WLCG 
Tier-1 

 helps to have competiveness for data intensive research in Korea 
through synergy with KISTI-ICT professional institute

 helps to expand WLCG knowledge to various science domains
smoothly and to build strategy plan for Open Science

Data-
driven
R&D

 Data and infrastructure are the key in scientific discovery

 CERN’s recent 750GeV thing shows that we are in data-driven 
research era and we trust in data

 Three driving forces - openness of access, collaborations and data

Future

 Tight collaboration with CERN WLCG project, extending to 
development project in computing general beyond operational service

 KISTI-GSDC, unique infrastructure for data intensive research in Korea, 
our role is being expanded to national data center for science and 
national agenda



Thank you.


