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KISTI Organization   

National Supercomputing Cen
ter 

Computational Scien
ce center 

HEP Group 

Supercomputer 
Development 
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Service center 
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ter 

GSDC(Global Science D
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Soonwook Hwang 

* Describe HEP related departments only


* KISTI has the only national supercomputing center in Korea.   



KISTI  
Supercomputing Ce

nter 
 

Physics 
- HEP Group (Kihyeon Cho) 

 
 

Software/Middleware 
- AMGA, Grid CA(KISTI CA) 

 

Evolving Computing Architecture  
- 5th Supercomputer (KISTI-5),  

- GSDC(ALICE T1, CMS T2, Belle2, LIGO Farm) - 
GLORIAD, KREONET 
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Community 
(Dark Matter Research Cluster) 

Contact person (Kihyeon Cho)  



HEP Group @ KISTI 
•  Who are we? 

–  Looking for M.S. and Ph.D students 
–  Intern for undergraduate student 
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Name Ph.D. Experiences 

Prof. Kihyeon Cho Charm/B @ CLEO  
(‘96, U. of Colorado) 

Charm @ FOCUS  
(‘96-06, U. of Tennessee & KNU),  
B @ CDF (’01-  , KNU & KISTI) 

Dr. Inseong Yeo RENO  
(‘17, JNU) 

Belle(‘17- , KISTI) 

Dr. Myeong Hwan  
 Mun 

Nuclear Theory 
(‘15, KNU) 

KAERI(‘15-18), UNIST(‘18) 



•  Theory-Experiment 
-Simulation 

 ⇒ Computational  
Science 
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Vision @ HEP Group 
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DUNE@FNAL, USA


IN2P3@France


FKPPL 

* Official  
Collaborations 

1.  DUNE @ Fermilab 
2.  Belle/Belle II @KEK 
3.  Geant4 Collaboration 
4.  FKPPL(France Korea Particle Physics Laborato

ry) Beam Simulation 
5.  Dark Matter Research Cluster @ KISTI 

Collaborations  

DMRC@KISTI, Daejeon  Korea


KISTI HEP Group activities 

Belle*/Belle II*  
@ KEK, Japan 



Evolution of Univer
se 

Origin of Matter Standard Model 

SM 

KISTI (Accelerator Data) 

Component 

Dark Matter 

 
Big Data / Deep Learning 

ICT  

KASI (Astronomical Data) 

Dark Matter Research Cluster 



Evolving Computing Archite
cture 
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From KISTI-1 to KISTI-4 superc
omputer  
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M.S. Joh 



KISTI-5 supercomputer 
(5th supercomputer) 
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KISTI-5 supercomputer building 
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M.S. Joh 



KISTI-5 supercomputer 
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M.S. Joh 

Compute node 
25.3PF 

0.4PF 



KISTI-5 supercomputer 
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M.S. Joh 
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M.S. Joh 



KISTI-5 Opening Ceremony 
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International workshop 
Date: 2018. 11.7 13:50-17:30 
Place: KISTI, Daejeon 

You are welcome to join. 



Simulation 
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The SM is now complete? 
20 

Higgs Discovery (July 4, 2012) 

 ⇒ What is next? 



Beyond the Standard Model 
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Many particles  
Beyond Standard M

odel 

Higgs particle  
(Standard Model) 

⇒ BSM needs 1000 more Higgs events. 
Adam Martin 



HEP Simulation 
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(physics) 

We focus on MadGraph & Geant4 
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•  Geant4 is the most successful model in HEP. 
•  HEP user community – BaBar(2001), LHC(2003), Belle II 
•  Prof. Kihyeon Cho is the contact person in Korea. 



HEP Simulation 

•  Why profiling? 
– Diversity of physics applications 
– Evolving Computing  
⇒  S/W development 
⇒  Profiling tools 

⇒ To draw community interests for collateral  
effort 
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Profiling system 

•  Current status  
– High energy physics profiling 

(Fermilab)  
•  SimpliCarlo (Sequential)  
•  CMSExp (Multi-Thread) 

– Low energy physics profiling 
(KISTI) 

•  Using Brachytherapy code 
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1. Profiling for low energy physics 
•  Profiling system using brachytheray simulation (Low energy physics) 
•    -  cf. Brachytherapy(MeV) vs. SimplifiedCarlo(TeV) 

•  Results (Brachytherapy v.10.02 & Geant4 v.10.04) 
   1) CPU  
   2) Memory size 
   3) Version dependency 
   4) Event number dependency 
   5) KISTI-4 machine dependency 
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1) CPU time 
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QGSP_BIC_EMY 
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QGSP_BIC_EMY 

2) Memory size 



 
3) Version dependency 

•  Trial time: 528 
•  Macro file  

–  IodiumSourceMacro.mac (endocavitary brachytherapy) 
–  IridiumSourceMacro.mac (interstitial brachytherapy) 
–  LeipzigSourceMacro.mac (superficial brachytherapy) 

•  Physics list  
–  QGSP_BIC_LIV 
–  QGSP_BIC_EMZ 
–  QGSP_BIC_EMY 
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Content Profiling 
 

Geant4 Version  10.02 10.03 10.03p02 
 

10.03p03 
 

 
10.04 

 

Brachy version 10.02 



QGSP BIC EMY 



Iodine 
QGSP BIC EMY 



Iodine 

QGSP BIC EMY 
Chi2                      =  3.42857e-09 
NDf                       =            4 
p0                        =      0.00156   +/-   2.72554e-05  
p1                        =  1.01714e-07   +/-   2.79942e-09  
 
QGSP BIC EMZ 
Chi2                      =  3.42857e-09 
NDf                       =            4 
p0                        =      0.00156   +/-   2.72554e-05  
p1                        =  1.01714e-07   +/-   2.79942e-09  
 
QGSP BIC LIV 
Chi2                      =  5.33333e-09 
NDf                       =            4 
p0                        =   0.00159333   +/-   3.39935e-05  
p1                        =      9.6e-08   +/-   3.49149e-09  

•  There is linearity on event number. 

 
4) Event number dependency 



Iodine 

QGSP BIC EMY 
Chi2                      =  1.88079e-36 
NDf                       =            9 
p0                        =       0.0026   +/-   1.4456e-19   
 
**************************************** 
QGSP BIC EMZ 
Chi2                      =  1.88079e-36 
NDf                       =            9 
p0                        =       0.0026   +/-   1.4456e-19   
 
**************************************** 
QGSP BIC LIV 
Chi2                      =  1.88079e-36 
NDf                       =            9 
p0                        =       0.0026   +/-   1.4456e-19  

•  There no machine dependency on KISTI-4 supercomputer. 
•  To check KISTI-5 supercomputer machine dependency 

 
5) KISTI-4 machine dependency 



2. Beam Simulations (1/2)  

Francium	Isotopes	

FTFP_BERT 

FTFP_BERT_HP 

QGSP_BERT 

QGSP_BERT_HP 

QGSP_BIC 

QGSP_BIC_HP 

FTFP_INCLXX 

FTFP_INCLXX_HP 

QGSP_INCLXX 

QGSP_INCLXX_HP 

Number	of	mass	

Ø Reliability of Geant4 models in producing spallation fragmentation species 
Cesium	Isotopes	

Number	of	mass	 => Selected FTFP_INCLXX  34 



Proton	beam	with	
U	Target		
-	1000	GeV	
-	100	GeV	
-	10	GeV	
-	1	GeV	

Atomic	mass(A)	

Atomic	number(Z)	

Ø  Application in astrophysics, nuclear imaging, … 

Beam Simulations (2/2)  
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Physics 
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Physics 

1. Production of exotic nuclei and heavy  
elements 
 
2. Nuclear Structure and reactions from first 
principles 
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1. Production of exotic nuclei  
and heavy elements 

 

38 M.H. Mun 
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2. Nuclear Structure and reactions f
rom first principles 

•  Ab initio: nuclei from first principles using fundamental 
interactions without uncontrolled approximations. 

•  No core: all nucleons are active, no inert core. 
•  Shell model: harmonic oscillator basis 
•  Point nucleons 

p 

p 

p 

n n 

n 
n 

π 
π 

Y. Kim 



 
 
 
Requested resources 
@KISTI-5 supercomputer 

Total core  
time 

1,500,000 node time 
-  node/job: 4,000 node 
-  Core time/job: 1 hours 
- Number of Total job: more than 20 /nuclide 

Memory 500 TB 

Hard disk 10 GB 

Y. Kim 



•  Computing needs solutions for the  
evolving architecture (KISTI-5). 

•  To fulfill the gap between physics and  
computing, we also need to focus  
on simulation R&D. 

⇒ Physics goes beyond discovery. 
43 

Summary 
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Thank you. 

cho@kisti.re.kr 
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Backup 
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KISTI GSDC 



Network 
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KISTI Supercomputing 
•  5th Supercomputer (KISTI-5) 

–  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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 CDF Operation Center KISTI Remote Control Room 

We take shifts at KISTI even if we are not at Fermilab. 
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KISTI-5 supercomputer 
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KISTI-5 supercomputer 
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Energy 
Frontier 

Intensity
 Frontier 

Cosmic 
Frontier 

P5 Report (May 22, 2015) 
Higgs 

 
Neutrino 

Mass 
Dark 

Matter 
Dark 

Energy 
The 

Unknown 

SM Beyond the Standard Model 

  

After P5 Report ⇒ 

Before P5 Report 

Beyond Standard Model 



HEP Simulation 
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Simulation 



Beyond the Standard Model 
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Beyond Standard Model 



Deep Learning 

57 



Thank you. 

cho@kisti.re.kr 
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