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- KISTI is responsible ft;'r
infrastructure of Korea.

HPCZULU T3V 3
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@ Vision and Mission pamIageeey KiSTi

ot

ENABLE DISCOVERY AND EXTEND THE HORIZON OF S&T

Keep secuning/oroviding rHelp Korea research
vaorkd-dass communities to be equipped
super compiuting systems with proper knovdedge of supercompiting

Resource Center Technology Center

Testbed Center Value-adding Center

Validate newly emenging Make the best use of what
concepls, ideas. tools and the cener has. to create
sysiems the new values

Kihyeon Cho
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Supercomputing Infrastructure
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Supercomputer is a computer that led the world in terms of
processing capacity, particularly speed of calculation, at the
time of its introduction.

- Wikipedia




Applicatiomns
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Human Genome

i :l .- Brain Analysis Hydrogen Energy



@ Resources pamwiegeenn KiST]

+» History of KISTI Supercomputers

[K|ST'2'1] [KISTI-2S] [KISTI-3] [KISTI-4]
Cray 28 Cray T3E NEC SX-5/6 SUN Blade 6048

2 GFlops 115 GFlops 320 GFlops 324 TFlops

2008 2009 2011

[KISTI-2] [KISTI-3] [KISTI-4]
Cray C90 IBM p690 IBM p595

16 GFlops 4.4 TFlops 36 TFlops

-

Kihyeon Cho
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@ Resources
- Hardware Specification : Gaia

s Cluster of SMPs

<% Memory intensive Computing System for Massive Parallel Jobs
< Ranked at 393t in top500 in Nov. 2009

Gaia(IBM)
Phase 1 Phase 2
Manufacture IBM p595 IBM p595
Architecture SMP
Process model POWERS+ POWER®6
# of Nodes 10 nodes 24 nodes
640 1,536
# of CPU cores (64 per node) (64 per node)
Rpeak 5.9TFlops 30.7TFlops
(Tflops) 36.6TFlops
Total Memory 2.6TB 9.2TB
Disk Storage 63TB 273TB
Interconnection Network HPS IB 4X DDR

Kihyeon Cho




@ Resources rEmeiggae KiST]

+ Hardware Specification : Tachyon

% Cluster system
< Ranked at 15" in top500 in Nov. 2009

Tachyon(SUN)
Phase 1 Phase 2
Manufacture SUN Blade 6048
Architecture cluster
Process model AMD(Barcelona) Intel (Nehalem)
# of Nodes 188 nodes 3,200 nodes
3,008 25,600
# of CPU cores (16 per node) (8 per node)
Rpeak 24 300
(Tflops) 324
Total Memory 6TB 76TB
Disk Storage 207TB 1.2PB
B 2cte 60461 Tape Storage 422TB 2PB
Interconnection Network IB 4X DDR IB 4X QDR

Kihyeon Cho



Supercomputer@KISTI

# of Supercomputers in Korea : 18

st IHA HHS 2 EAT| Top 500 List , 2009/11)
KISTI ‘?% 3003]3}1;‘%—}-‘-% }\:"74 201’]%1 f EE‘}\] Moscow State University - Research LD;}?;_?SQJsﬂaﬁ_jmilgﬁjgém

13 Computing Center 2‘609 e e 35360 35010 41442
Russia T-Platforms
20034 6914 A7) SoledEc A9 & glas0) g2lil dRash),  H2E0 PESA wHUE AAE JUROPA - Sun Gonstellation,
Q=) S0l ¢A 7he Alo] & o @2ZAY olF Qo nhg Forschungszentrum Juelich (FZ.J) NovaScale R422-E2, Intel Xeon X5570,

82017 nowevel Betneus co ke oo} F2 3UHEEEA FE M ZS FFSFHN F Aol 5O H7 1E AT Qe 14 Germany - T 2.93 GHz, Sun M9/Mellanox QDR 26304 27480 30828 1549.00

- PP AlAE &S Shgairt SIRIOF KISTI 45719 487 Algo|th Infinipand/Partec Parastation / 2009

Selkebl 4U) AA 500 O) Her) s00BREEAE M A9 20918 WR0R B0l 4 olmeh ofLe BRER B i
FHPFE SlaEo get OiE PP 2i AlaHol ofd B U HY e IR s+ Qe AY ohalg 4z HOI FEHE A Tachvonll - Sun Blade k6045, XG275. B
O5E oAl ZEH o3 ©  ofdQl 20094 S A 2] T miAgich TfeHE ofLizh S8, WAL KISTI Supercomputing Center QDR M3 switch, Sun HPC stack Linux

1 olglso] LA, £EOIA 10~209) Alolo] B8 ORlokAolME SEmoR A Fae Sof 1A AgaiAll®  Korea, South edition / 2009 26232 27480 30744 127596

8 Aol maw St=iiet 2 ZI0R ofaEt 29 eolule) HY AHY Tige 2P Bk Wi 9 Sun Microsystems
J)EFHHATLA(KISTDO| 755 KISTI 3R U & AlA 31=E diglo] gl EAol 2 2luehe ofa] B4 Holojgt TECTOR - Crav XTem 12.Core 2.1
0HEEEARHRIE s @S FE NS E U dEIE A9 gy Tt Qaiths Q40] deltt, B University of Edinburgh cHz/2010 s o 43660 27470 36674
24 oF 18] QA £OEol ol FRRIYElo)l ARE B Enh 22 dold sl |44 & United Kingdom Cra_y Inc. ’ i
Q& 16~17Y WEL 20098 TPH CRUSH] A9 209170 5] KISTI #3072 58718 &8 s} 2as Ak vz
sPaE7] A 5000) 7 E BIAE RQE A"oleka ML < 95t o] of Lzt tista} 719 o] wj2olt), Akl AR 2k Lo NERSCILBNL Franklin - Cray XT4 QuadCore 2.3 GHz/
(wwtops000rg)olA] 4912091 ORI Bol sE=2uUet O 35 B8a: I fudel  SMEslolA Wit nay 17 United States 2008 38642 266.30 35551 1150.00
Hofl Zotet Molrt, 9 27} EF £9600HE B 7 miRo) Fu A R st ol e F 1E e Bdbo] Act, Cray Inc.

OUYAE #HE ME=KISTI Fuls= 715)E A 20034 691 g X G FHTICH ANEE AL RS StE Grand Equipement National de Calcul
= Akl 11 28 2Rk L ol @ o)F ")) 31§17HR W OXI&HOI itz "o =r}1t & *ldﬁa gasto] Me7lE Intensif - Centre Informatique Mational Jade - SGI Altix ICE 8200EX, Xeon
Sy 457 =HEAFEMP  HYrh ol AV AISEQ HE 4 9 AYARYS 07 A ¥ 18 de 'Enseignement Supérieur (GENCI- E5472 3.0/X5560 2.8 GHz /2010 23040 23780 26788 1064.00
P) @ ol 32 FE (SMP) Al2E Sl A 2IAE0 500 MY BAOR olojl7] ekl 9Al o) Esitl'n Hud CINES) SGl
TEARIS Wt 9 ST E o i HRSA AILAQ KYo] SIEAEoF oIt  Roks TIU N18ES 220 5 France

i AZTD|G YL AT


http://www.top500.org/

@ Resources pamwiegeenn KiST]

- Application Software

< Supporting the major application software for each scientific

ared
I T T T
ABAQUS 6.10
MSC/NASTRAN 3.1 IBM
Structural
] LS-DYNA V971 R4.2.1 IBM
Mechanics
Sysnoise 5.6 IBM
Ansys 12.10 IBM
CFX 12.1 IBM
Fluid Thermo STAR-CD 4.08 IBM
Mechanics FLUENT 12.0 IBM
SC/Tetra 7 IBM
IBM /
Gaussian 032009
Chemistry/ SUN
LifeScience AMBER 10.0 IBM
SuperCHARMM C35B1 IBM

Kihyeon Cho



@ Resources pamwiegeenn KiST]

- Software Specification

B IBM(Gaia) SUN(Tachyon)

Compiler VACPP PGl CDK
XLF Intel Compiler
GNU gcc GNU gcc
Debugger dbx, xldb, pdbx Total View
MPI Lib. PE MVAPICH,OpenMPI

Math Lib. MASS, ESSL, PESSL, blas, Aztec, ACML,
lapack, blacs, scalapack, ATLAS, BLAS,
fftws BLACS, FFTW,
GotoBLAS, LAPACK,
Scalapack, Petsc

Profiler HPM toolkit, PE TAU cvs version for
benchmarker, Barcelona
prof, gprof, xprofiler, tprof

Kihyeon Cho



@ Resources pamrIegEens ST}

+» Improving energy effectiveness

< Cold Aisle Containments(CAC) can significantly improve
the predictability and efficiency of cooling systems

<+ The CAC prevent hot air from mixing together before the
cold air reaches the server

M By using CAC % PUE (Power Usage Effectiveness)
> Improving PUE [1.69 — 1.61] = Total Facility Power / IT Equipment Power

> Dropping inlet temperature [20%]
» Saving power consumption : O.9 million kW per year
» Saving energy prices : 50 million won per year

Cold aisle containment Infra-red picture (before) (after)

Kihyeon Cho
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@ Resource Allocation pEAisgeay KiST]

- Strategic Support Program(SSP)

<+ Upto 50% of KSC resources are allocated through
SSP projects.

<+ SSP dllocations process defines four types of projects
(Startup project, Originality Research Project,
Challenge Research Project, and National Research
Project)

“ The process for requesting and obtaining access to
KSC resources differs depending upon the type and
purpose of the allocation being requested.

“ Upto three projects per Pl and upto three-year
allocations.

Kihyeon Cho



@ Resource Allocation pamwiegeenn KiST]
- Originality Research Project

% Target: A globadlly competitive research related to
computational science that faces limitations in research
activity owing to a lack of computational resources

< Upto 100 SUs.
(18U =20,000 CPU hours for Tachyon ll)

- Challenge Research Project

% Targeft: Research collaborating groups, Large-scale
simulation researcher, and world-class researchers

< Upto 8,192 dedicated cores or upto 200 SUs.

- National Research Project

“ Resources are provided to government-funded research
institutes that have concluded a memorandum of
understanding with KSC on using its supercomputer.

Kihyeon Cho



@ Resource Allocation & Statistics ?-ﬂ?'ﬂ‘i?i‘l‘i‘%'(ifﬁ
- Startup Project

“ provide a mechanism to new users for starting their
research or initial experience on KSC resources
without delay

% O.1 Sus are provided.

- Awarded Projects

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

Challenge Research Project | - 4 6 5 13 5 9 3 4 1

Originality Research

No. Project 16 19 16| 40 41 55 60| 43 56| 58
of
awarded projects [National Research Project s 36 29 26 39 32 38 50 43
Total 16 59 51 71 93 92| 107 96| 103 59
Papers (SCI) 23 22 33 30 33 66 74 110[ 127/ 91

Kihyeon Cho



@ Success Cases pamrIegEens ST}

+* Inspection of the coupled dependence of physical
parameters of Sloan Digital Sky Survey galaxies
on the large-scale environments

(Changbom Park ,
Korea Institute for Advanced Study)

+* Understanding the mechanisms of defect generation
and evolution under various scratching conditions

(Im Seyoung,
Korea Advanced Institute of Science and Technology)

Large-scale molecular dynamics simulations of Al(111) nanoscratching

Kihyeon Cho
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@ Success Cases Y

e

»* Development of a new graphene nanoribbon
spin-valve device which has very large values
of magnetoresistance plays a role

In next generation spintronic devices

(Kwang S. Kim,
Pohang University of Science and Technology)

+* Design of the metal-decorated trans-polyacetylene
as a hydrogen storage medium

(Jisoon Ihm,
Seoul National University)

Cis-PA & Titanium complex

Kihyeon Cho



1 Services pEAisgeay KiST]

- Education and Outreach (1/3)

< KISTI Training in Services

> Parallel programming Courses
— Message Passing Interface — MPI, MP|-2
— OpenMP shared memory parallelization
— Parallel performance and optimization
» Programming Language Courses
— Python programming language
— Fortran for scientific computing
» Platforms at KISTI
— IBM p595 system usages
— Sun constellation system (300 TF) usages
> Application software packages courses
— Fluent, CEX, ANSYS workbench, LS-DYNA
— OpenFOAM



& Services pamIageeey KiSTi

- Education and Outreach (2/3)

< KISTI Regular Courses in Services

> 2010 year, 648 participants for 46 days
— Catalogue all HPC training schedules
> 2011 year, more than 200 attendees for 10 courses
— Open a new course of OpenCL programming model

1400 -

1200 -

1000 -

800 - Special
B OffKISTI
B OnKISTI

600 -

400 A

200

2004 2005 2006 2007 2008 2009 2010

e —



& Services pamwiegeenn KiST]

- Education and Outreach (3/3)
< KISTI Tutorial and Schools (201

> Heterogeneous Computing with OpenCL

— Winter school : 60 participants for three days (February)

— Tutorials in conjunction with Finland CSC summer school (May )
> International OpenCL/HPC Summer School (Aug. 16~26)

— KOREA-JAPAN HPC Summer Seminar (August 22~24)
= Japan (Univ. of Tsukuba), Korea (SNU, KISTI)

— OpenCL tutorial
» More advanced lectures for applying to real problems (Aug. 25~26)

..191 Heterogn S ( uputmg 715 157




@ Research for Service pRwIay=er KiSTi

- Innovative computing for science (1/2)

<+ Develop a new empirical-potential molecular
dynamics code (KMD) for Heterogeneous
programming with MIC

> Widely used for simulating nano-materials including carbon nanotube,
graphene, fullerene, and silicon surfaces

Linear scalabiity on Knights Ferry! - | DERERERA I UE ST T TAAB

1 3 5 7 9 11 13 1517 19 21 23 25 27 29 31

Number of Cores

Kihyeon Cho



@ Research for Service pamIageeey KiSTi

- Innovative computing for science (2/2)

<+ KISTI OpenCL projects for Heterogeneous Computing
» OpenCL porting of GSL (GNU Scientific Library) Package
— Development of OpenCL version of BLAS, Eigenvale
— Visit GSL-CL (http://sourceforge.net/projects/gsl-cl/develop)
» Development of KISTI Molecular dynamics (KMD) code with OpenCL for
the nano-material simulations

— Expecting more on future heterogeneous platforms with productive
programming models and expected performance in real
applications, i.e., defects on graphene, nanotubes, fullerences

9302029
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@ Technical supports pEAisgeay KiST]

Closely work with system administrators
(infrastructure team)

- Installing and maintaining SW

— compilers, performance tools, libraries, application softwares

- Consulting

— answer a question and solve a problem related to using KISTI
resources (HW and SW)

- Parallelization/Optimization

— parallelize and optimize user’ s code on KISTI supercomputers
and emerging architectures on demand



@ MM_PAR pamrIRyEes ST

- A general purpose parallel MD simulation
code

— Parallel molecular dynamics simulation (NVE, NVT, NPT), dissipative

particle dynamics simulation, and Langevin dynamics simulation of a
molecular system using domain decomposition scheme and multiple
time step method

- C, MPI (version 1.0) —> C++, MPI+0OPENMP (version 2.0)

Protein folding Anesthesia Microchannel flow

Kihyeon Cho
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» Science Cloud
+ AMGA
» High Energy Physics

Kihyeon Cho



@ Science Cloud pawiggeers KiST]

+ Objectives

Parallel Programming

No install, No maintain, Platform for Data
Just Use Applications Intensive Science
o 5
\ Software Platform a
as a Service as a Service

( Science CIo

Scalable & On-demand
Computing Resources

e —



@ Science Cloud pamIageeey KiSTi

+ Korea Cloud Service Testbed Center

Promotion of Cloud Computing Industry

-

. — °\ ZZ=\\ MINISTRY OF
WP % Ministry of  Goyernment-authorized mumwmrw

Knowledge o P,/ AND SECURITY
IMKE coomy  Cloud Service Testbed

\ KOREA /
COMMUNICATIONS

COMMISSION

Korea Cloud Service Testbed Center

Cloud Service ‘ Solution
Model Discovery InSpection
Cloud Technology &

Service Model POC

Cloud '

Government _User Group

Research Expert (SMB, etc.)
— Institutes Cloud Groups -

N Comnanigy




® AMGA paawiszern ST
+ Official Metadata Software/Service of EMI

<+ De facto standard metadata catalog service for grid
community

< Collaborative development among KISTI (Korea),
CERN (Switzerland) and INFN (ltaly)

> KISTl is leading its development within EMI
» Official AMGA Website at CERN

« EMI (European Middleware Initiative)
consists of 24 partners

& - H ABRDA METARATA LATALOGUE PROJE

& overview & downloads & installation & browse source & more docs

@ orosio h GOUgle AMGA - Overview

People invelved in AMGA

* Soonvook Hwang: project responsible.
+ Sunil Ahne S0L support, WS-DAIR, Federation, AMGA Server Maintanence
+ Tassang Huh' AMGA GUI client
-. LAl UU;IU;IIU [ gL LUDL;IIB. ppm L | JU}J}JUIL.
* Salvatore Scifo: Java APl maintainer
+ Claudic Cherubing: PHP client

CESNET and formerly:

CESCA S\WITCH « Birger Koblitz: Initial design

¢ [amizyu kim: Thread Execution Model, DE Connection Sharing

+ [Muno Santos: Developed replication code, Java APl and SOAP frontend.
o Viktor Pose: Perl API, testing.

+ Danilo Piparo: Python GLIL

o Al Javadzadeh Boloori: WS-DAIR

ey
- €
(,.ﬁFN‘ \CINECA ‘k' A gr

csic ~ g :..E.‘.




® AMGA eraoasees KGST)
W‘M-‘MML, el

+ Deployment

<+ Deployed at more than 150,000 computing nodes in
the EGI infrastructure and beyond

<+ Used by many user communities for their metadata
services including Belle Il, WISDOM, e-Health-Child

Italy IN2P3 France IN2P3 # of AMGA Download in 2010
Digital Library Drug Discovery

WISDOM Unknown 178
d Initiative for grid-enabled drug discovery
against neglected and emergent diseases .
Australia 13

A

South Africa 4
France UNICE ’_\d ~ Japan KEK
High Energy Physics  South America 14

Medical Data
Management < (&) > —Ir>

>amga c__D US4 g
p v Q Halle I

Aczia 1]

EU 244

W % ) Germany DKRZ
L %%/ Climate Research 0 50 100 150 200 250 300




@ High Energy Physics ey KiSTi
Why High Energy Physics @ KISTI?

- There is no accelerators in Korea
% To study HEP using cyber-infrastructure
<+ KISTI is the best place for cyber-infrastructure
=) for HEP
=) France-Korea Particle Physics Laboratory at KISTI

- To handle 50 PB data Belle Il @KEK

<+ We need new data handling system in 2015.
=) KISTI is best place for cyber-infrastructure R&D.
=) Chair of the working group (K. Cho)



@® High Energy Physics paaaggemra KiST]

CDF*@FNAL, USA

International Collaborations

<%

IN2P3@France

QU —

ﬁ e, p /_Wwi ;_ \ O 7 2.8
7 7 -~ FKPPL b > _e-Science @KISTI
o . &
Ij France-Korea Particle o O
"’\ Physi - - kv\) /Q‘: h
) éf‘ P,.7 R
S

#g’}"

Belle*/Belle II*

N\ apdaill

* Official
! Collaborations

l a
* The Leader of FKPPL - CDF Project (Kihyeon Cho) = \

I » The Chair of Belle Il Data Handling working Group (Kihyeon Cho)
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@® High Energy Physics mEvaere KISTI

Contents

SR LiNnNespErments (Bellle & CIDF) and theories

To study !

Goal

Leptons Quarks

To probe the Standard Model and search for New Physics 21N T
= New Discovery | sS4 €|/ i eM a:;l lar
el AL —
e- HEP Environment B Physics Study New Discovery

zm%zm@ MO0 20NY 2012-~2013

New Discovery

B Physics Study using e-HEP

e-HEP
Environment

| Bellell |




@ High Energy Physics

e-HEP (High Energy Physics)

To study high energy physics anytime
anywhere even if we are not on-site
(accelerator laboratory)

==,
ﬁzawmﬁsmﬂLKi;n

Larwe bt of Scwwuin sl Schwniingy tevborvnatu
ot

1. Data production
e CDF Remote Control Room
@KISTI

#| 2. Data processing
i | « Pacific CAF(CDF Analysis Farm)
= North America CAF @KISTI

3. Data Analysis Collaboration
¢ EVO servers @KISTI

\ 1| 4. Belle II Data Handling System

REA '#"m;a CENEEINNER, | .« Working Group Chair (K. Cho)

My, (Gev)

e-Science
environment

Middleware
KISTICA
. LCG/gLite

2 part of t
) n Cho at KI

ned
STI for the collabe ion

Belle/Belle2 CDF

Ex) A study of Higgs model

using cyberinfrastructure @KISTI

Kihyeon Cho
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CDF Remote Control Room
(2011.10.1)

23 25 2
20
15
10
-l
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2008 2009 2010 2011

700
600
500
400
300
200
100

W days
| 4

"

COF Operation Center

‘-/ : _’— ——

P
W/
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1 DA
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-

CDF Remote Control Room
Total used hours (2011.10.1)
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@ High Energy Physics

Kaon Semi—leptonic Form
factor '

B
Rare B? decays
T o
Mixing and CPV on
Bs >J/¢ @
) . = (tg

asymmetry

fackward

CP violating dimuon
charge asymmetry
due to B mixing

Belle

Loy &
Belle B
fadmaidl
- k,-u.-n..n—.: o

IHKim, et al Belle (2011)

CDF o ——

YoJKim, K.Cho et al CDF (2011)

CDF

LGT using Staggered
Fermion

T Bae Work in progress

Left —Right models

S.-h Nam, Work in progress
Left—Right models
{

S-h Nam. etal, PRD 66, 055008 (2002)

Modelindependent
Analysis

S-h Nam. et al, PLB 691, 238 (2010)

Left —Right models

S -h Nam, Work in progress

= Feed-back between experiments (Belle & CDF) and theories inside KISTIL,
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@ High Energy Physics Tools

+ The Chair of Belle Il Data Handling Working Group (K. Cho)
< To handle 50PB Belle Il data at KEK, Japan in 2015

=) We develop new system.
< 40 persons from 13 institute
from 9 countries

ot

United
Kingdom

1) Create dataset

Datasets

Tochesia

2) Make file-li
(Query”) -

Madagasca

=T = (S')/Ir%c':(_j ister

L PR R

Contents lists available at ScienceDirect

COMPUTER PHYSICS
COMMUNICATIONS

Computer Physics Communications

www.elsevier.com/locate/cpc

ZEAPEE

ata searching system with AMGA at the Belle Il experiment

IIE:K]@. S. Ahn®,[RCROT M. Bracko', Z. Drasal?, T. Fifield X, R. Friihwirth<, R. Grzymkowski ¢,

T. Hara®, M. Heck®, S. Hwang?, Y. lida®, R. Itoh®, G. Iwai®, H. Jang®, N. Katayama®, Y. Kawai®,

C. Kiesling', BK. Kim#, T. Kuhr®, S. Lee ", W. Mitaroff, A. Moll”, H. Nakazawa’, S. Nishida®, H. Palka¢,
K. Prothmann’, M. Rohrken®, T. Sasaki®, M.E. Sevior¥, M. Sitarz9, S. Stani¢', Y. Watase®, H. Yoon?,

1. Yu®, M. Zdybal¢

3 Cherles University. Pregue

® High Energy Accelerctor Research Organization (KEK), Taukuba

€ Institute of High Energy Physics, Austrion Academy of Science. Vienna
¢ H.Niewoduiczansid Institute of Nuclecr Pysics, Krckow

* Instiut for Experimentelle Kernphysik Universitar Karbsruhe, Kerlsruhe
'} Stefan Institute, Ljubjjane

¥ Koreg Institute of Science and Technology Informerion, Deejeon

" Korec University, Seoul

| Max-Plenck-Institut far Physk. Monchen

1 Netiond Centrel Universiy, Chung-li

* University of Melboume. School of Physics Victaric 3010

! Universty of Nove Gorica, Nova Garica

ARTICLE INFO ABSTRACT

Antide histary

Received 19 March 2010

Received in revised form 24 July 2010
Accepted 27 July 2010

Available online X

Keywords:

High energy physics
Belle I

Large data handling
Metadata service
AMGA

We have developed a metadata service for the Belle experiment which provides a mechanism 1o locate
files using descriptive information. However, for the Belle Il experiment. we will have 50-60 times
more data. This metadata service may have problems with performance, scalability. and durability when
employed ar Belle II. These issues are compounded when metadata searches are extended to the event-
level. Accordingly. we have designed a new metadata scheme for Belle Il which significantly reduces
disk space and propose a new metadata service which provides good performance and scalability based
on AMGA (Arda Metadata catalog for Grid Application). We find that the use of event-level metadata
provides an efficient scheme for processing events with many tracks.

© 2010 Elsevier BV, All rights reserved.




@ High Energy Physics pamayeery KiST]
Newspapers (1/2)
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@ High Energy Physics pamanggeery KiST]
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- To study high energy physics anytime and anywhere

Fusion research of experiment-computing—theory

= We are applying both concepts to high energy physics. It is a great success!
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- Vision of Supercomputing Center
<+ Enable Discovery

- From Resource Provider to Value Provider

- High Energy Physics is one of successful
areas of supercomputing R&D.
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