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Macro Trends In Science

e Science Is becoming a team sports

e Large resources, particularly human
e Knowledge from many discipline

e Moore’s Law: advances in CPU, network, storage
e \Widespread use of IT in science

e Computational science becomes the third way of
science

‘ I T-based Science Environment!
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Example: Physics

Balloon

“ ¥ (30 Km)
e A field of physics pursues for |

fundamental constituents of matter 3oy
and basic principles of interactions N
between them
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Concorde
(15 Km)

Mt. Blanc

‘ Distributed analysis of data “*”
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Example: Physics

[ * pp Vs =14 TeV L=10% cm? s
#* 27 km Tunnelin Switzerland & France

k{CMS

TOTEL 'i'l.]'\ H"'allll-
5000+ Physicists
250+ Institutes
60+ Countries :
I‘ri_‘!rr Fuiel B |_ —
First Beams: — o p L\
Summer 2007 ‘ECEM:'L Seolll &
Physics Runs: = LHCb: B-physics |-
from Fall 2007 Atlas
H. Newman
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Example: Physics

~700 Collaborators™"
~80 lastitutions
18 Countries _
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Example: Physics

CERN/Outside Resource Ratio ~1:2

Tier0/(Z Tier1)/(Z Tier2z) ~1:1:1
~PByte/sec
~100-1500

Bytes/sec

Tier 0 +1 .
Tier 1 10 - 40 Gbps '

IN2P3 Center . RAL Center . INFN Center FNAL Center . ce e
/‘ ~10 Gbps
Tier 2 @ Center ‘“mter Tenter Jenter

Experiment

W

N SESTE TR T Tens of Petabytes by 2007-8.

S gl L ':"":“‘,?EI - A\, 1to 10 Gbps An Exabyte ~5-7 Years later.
Wﬂrkstati;l.l:" g Tier 4 H. Newman
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Overview of K*Grid Project
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Introduction to K*Grid Project

e Goal: Implementation of the Nation-wide Grid
Infrastructure in Korea

e Fund: Government level support by MIC(Ministry of
Information and Communication)

Period & Budget: 2002-2006 (5 yrs) & US 32M
Leading organization: KISTI
Pl of K*Grid project: Dr. Jysoo Lee

Partners: Various research partners selected from
academia, industry and government lab. Through a
public competition
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Scopes of K*Grid Project(1/2)

e Construction of K*Grid infrastructure

- Phase 1(2002-2004): Experimental
Grid testbed for the pilot K*Grid
applications

- Phase 11(2005-2006, hereatfter):
Production-level Grid infrastructure
for the national Grid research and
development process (TIGRIS)

e Development of Grid middleware
technology

-  KMI-R1(K*Grid Middleware Initiative —

Release 1): Integrated Grid
middleware service package

—  MoreDream: OGSIl-based Grid
middleware toolkit

<)1) AR
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Scopes of K*Grid Project(2/2)

e Research on Grid Applications

e Molecular simulation Grid
e Grid-based remote services for L= )
high-tech scientific instruments —
(U HV'TEM) ‘:‘ﬂﬁﬁﬂ rald .MH:!EEIEW I B
EUE 2T

‘mapn

e Online game server
administration

e Application Service
Provider(ASP)

e Grid Forum Korea(GFK)
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TIGRIS: Tera-scale Infrastructure
for K*GRId Services

K-5-n Korea Institute of
C/ I Science and Technology Information




Introduction to TIGRIS: Tera-scale %@K-sn
Infrastructure for K*GRId Services

e Nation-wide sustainable Grid Infrastructure In
Korea

e For providing production-level Grid services

e To national research and development
process

e Open infrastructure with Grid services
compatible with open standards

i:

e}
December 11, 2006 LI,(lm ‘@ GRID FORUM KOREA GHID(@ASIA



%sxis

Wiyrw, yesk

TIGRIS Architecture

[ )

TIGRIS Portal
e )

IBM SP Nighthawk-II | [BM BladeCenter JS20

@Wer&ll,Load Levelw ({PCQ?O,LoadLevele% kk jj
C N é PNU b
)

" |

Linux cluster IBM eServer x335 1 SG_I AIt:i(P?‘SSPO )
(Xeon,PBS) Xeon,PBSPro tanium-1l, ro
& A ) > <)
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TIGRIS Major Resources

CPU
Clock
#CPU / Node
#Node
Total
#RAM / Node
Total
#Disk / Node
Total

Performance
(theoratical)
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SNU PNU KISTI
Linux cluster CC-NUMA Linux cluster
IBM BladeCenter JS20 SGI Altix 1350 IBM eServer x335
SLES 9.0 RHEI,'(;O’SaSCkSGI Redhat 7.3
PPC970 [tanium-II Xeon
2.2GHz 1.5GHz 2.8 GHz
2 16 2
480 7 256
960 120 512
2GB 16 GB 3GB
960 GB 120 GB 768 GB
23.5GB 146 GB, 36 GB 36.4 GB
11TB+10TB 1TB 9TB+10TB
8TF 0.7TF 24 TF
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TIGRIS Network Infrastructure
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TIGRIS Services Stack(1/2)

e Uses Globus Toolkit v4 as basic Grid
middleware

e Will provide improved high-level Grid
services on top of Globus Toolkit v4

e Fault tolerant job execution of MPI application
e MPI communication between private IP clusters
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TIGRIS Services Stack(2/2)

ice  JobManagement  Secuity  pacoource torg Accounting nmmm Global Scheduling

Grid Accounting Resource Monitoring Job Management

| Data M |

anagement
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TIGRIS Web Portal(1/2)

e Develops Grid portal system to provide easy-to-use
user interface to support efficient Grid operations to
Grid users

e Provides virtualized workspace on heterogeneous
computing resources

e Provides integrated resource monitoring interfaces

e Provides integrated resource usage accounting on
the Grid
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TIGRIS Web Portal(2/2)

TIGRIS Portal
Application

Sun Java System -
Potal Sarver 5.0
Oraclke 10g
JOK 142

Ucar TIGRIS Portal Server

TIZRIS Partal
HT TE/SOAR

TIGRIS Portal Ganglia 3.0.1
Agent

compite nodes
JWEDP 1.3 |

JOK 14.2

Rarnote
il ——

sServer large flla
transfer

queiking system

compirting resources
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Quick Look at TIGRIS Web Portal

» IR BE (2| g Job 2y

(1= B42=EEUL,

LS00

Project ®

DWl

PBS_UserProject v

oS5 EEns 08

=7
VBT 1

[ bSO || b | s |

o heplication ® B3 S \
@ N A4E 4 Sl e T : : e
Job :;uun | E=2Y ez, -, 4 o
5 s [ ‘ ‘
2 Project 2] JS—— — d
— il Queue(s) teh
it e Input File | RemoteFie || |
= Job Histary Output File [ |
B Application 22 Nodes (defaut: 31
B s
Option [ |
cd @-putput-@
Fan: RS Command

copyrightic)2003, KISTI Supercomputing Center, Al Right Reserved, webmaster@supercomputing e kr

NS 205300 CREBRAN AT OI2E 5207 KISTI AT EAEIRIE) Tor042-860-0501 Facp-869-060

December 11, 2006

o

T NEREY

ﬁ Helome fo EZE01,

@ A ANE 14

2l

aProject 22|

nloy B2l
= Job Status

= Job History
nhpplication %8|

L p nangug
52 [Tz

%»t?KiSTi

wiww, yeskistl.net

~

iR

KISTI > JUPITER
*ZCRUME 1T Load
+ £ Monory 22 164968 A e =
+ £ Gwap 2F | B00GR 5 = |
+£Disk BY 1 7053268 Ef” | 2w ;
e ==l lfins |
8L W= |
420 1430 1440 1450 1420 1430 1440 1450
~1-min ~5-min ~15-min hework Memary

o Aunning Pracs

CPU  [Hlser —System -lole
Hetwork-n -0t

—shared -Cached -Buffered

MBytes/sec
&
|
| K
\, |
GBytes
= B8 3

N,

3wap Free -Total

iMemuw

1420 1430 1440 1450

1420 1430 1440 1460

KISTI > VENUS

REYeaTh v
+ & Memory 22 30 1568 02 e
& Gwap 2F  EL2IGB " g |
+EDisk 8 | BT BIGE 2 oot E i }
o 0 |
000 i ‘

420 1430 1440 1450 20 143 1440 1450
~1-min ~5-min ~15-min Networl Memary

Running Pracs
CPU  |Hlser -System -lole
Hetwark-n -0ut

-Shared ~Cached —Buffered |

MBvtesisec

‘Memuw‘ Swap Free ~Total

1490 4N 4] AR

m copyrighticl2003, KISTI Supercomputing Center, Al Right Reserved. webmaster@supercomputing fe ke
N1 05500 (BN 747 125 328 KST ASFRRSALEFIS) ot 0601 Frtiz -6

GRID FORUM KDREA

1400 dan ddan A D

GRID@ASIA



Teswis

WY

International Collaboration

Fomo) Korea Institute of
C!(iﬁi Science and Technology Information




%eswist

International Collaboration

A Enabling Grids
for E-sciencE
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PRAGMA Collaboration
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30 Clusters from 27 institutions in 14 countries
Courtesy: Cindy Zheng from PRAGMA resgufge W'/,Q-‘_
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EGEE Collaboration

e EGEE-II contracting partner
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e Participating area: SA1

— HEP

= glite job
ul non-HEP!
L
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e Not production site yet
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Summary

e TIGRIS as national shared cyber-
Infrastructure in Korea

Source: NSF homepage
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Republic of Korea

Thanks

USA

Grazie
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Japan
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