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High Energy Physics in Korea
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Beyond Standard 

Model

Simulation Tool   

(Deep Learning, 

MadGraph, Geant4)

Evolving Computing Architecture

Evolving Architecture 
for beyond Standard Model

Physics
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Scientific discovery drivers 
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1. Data
– Sensors, Instruments, DB, Internet, Storage

2. Computational Science
– Theory-Experiment-Simulation

3. Machine Learning
– AI, Statistics, Data Mining, Algorithms, Deep 

Learning



HEP Experiments in Korea
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KEK(Belle II)

Fermilab(DUNE)

DESI

Astronomy Data

 Data Sharing

Data production
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CERN
(CMS,ALICE)

Accelerator Data

LSST

Data Accelerator Data Astronomical Data Simulation Data

Input Collaboration only Collaboration only All researcher share

Output All researcher share All researcher share All researcher share

INTERNATIONAL 
COLLABORATION

SDSS

Data



The size of data
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Year Observatory Size of Data (Total)

Current SDSS 300TB

2018~ DESI (Starting) 1PB

2014~2020 SDSS4 500TB

2017~2022 DESI 5PB

2023~2030 LSST 500PB

Year Experiment Size of data

Current Belle ~1 PB

Current LHC(CMS)
10~20 PB/year

100 PB/year(Simulation
included) 

2018~2024 Belle II
100 PB

(50 times of current)

2025~       LHC(CMS)
100PB/year

(5~10 times of current)

Astronomy Data

Accelerator Data

Y.S. Song

S. Cittoling



Data Management System
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• From Big data 

to Fast data

• From theory-driven approach 

to Data-driven approach  

Prof. Y. S. Song
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• Theory-
Experiment-
Simulation

⇒ computational 
Science

Computational Science



11

Deep Learning



Deep Learning and 
Supercomputing

• Supercomputing meets deep learning.

⇒ Heterogonous computing

12
Prof. J. Lee



KISTI Supercomputing center

• 5th Supercomputer
– Processing: 25.7PF

• Heterogonous: 25.3PF CS400 w/KNL
• CPU: 0.4PF CS500 w/SKL

– Storage
• 20PB SPS
• 10PB Archive

– Schedule
• Installing now
• Service (2Q, 2018)
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Computing 
in High Energy Physics
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HEP & HEP computing

• HEP itself &  HEP Computing
– KNU

– Soongsil University

– Yonsei University

– University of Seoul

– KISTI HEP Group

• KISTI

KISTI HEP

GSDC

AMGA 
team 

Network 
team

HEP  
Collaboration HEP Computing @ KISTI

KNU
Soongsil
Yonsei

U. of Seoul
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Contact Persons and Mailing list 

Area Responsible person

KISTI Kihyeon Cho

AMGA Soonwook Hwang

GSDC Seo Young Noh

Network Buseong Cho

Mailing list Whom

hep@kisti.re.kr KISTI HEP Group

amga@edison.re.kr AMGA Team + Kihyeon,  Miyake, Hara

belle2_comuting@kisti.rekr GSDC + Kihyeon

belle2@kisti.re.kr All  KISTI persons related with Belle II



Network
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HEP sites abroad

KEK

GLORIAD-KR/10Gbps*2

Hong
Kong CSTNet-APAN-JP/10Gbps

Fermilab

GLORIAD-KR/12.5Gbps

Seattle

ESnet/10Gbps

CERN
/
IN2P3

GLORIAD/10Gbps

Chicago

StarLight/10Gbps

KISTI

KREONET2/100Gbps



HEP Sites in Korea
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Yonsei

Soongsil

KISTI KREONET

HKIX

KEKSINETJGN

Nagoya

1G

10G

10G

Hong Kong

Japan

KOREA University

HPC

1G

KNU

10G

U.O.Seoul

1G



Reports on HEP sites in Korea

• Soongsil U. / Yonsei U. 
– Belle II 

• KNU
– CMS

• KISTI GSDC 
– ALICE, CMS

– LIGO

– Belle II

– etc.  
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Yonsei

Soongsil

KISTI

KNU



Summary
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Summary

• Physics goes beyond discovery.

• Computing needs solutions for the 
evolving architecture.

⇒ Efforts to fulfill the gap between physics 
and computing in Korea 

23

Summary



Thank you.
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