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- bandwidth) (number of site)
- (Grid Forum, ...,ApGrid)

- (meta-computing, MPI-G,
..., ITBL?)

- PC/WS (computing portal, GridRPC)

- (data intensive computing, gfarm for ATLAS)

_ ( ,

- ( AccessGrid)

- SETI@home, P2P, ...
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+ To provide infrastructure and facilities needed for next
major stages of collaborative research in:
— genomics and bioscience
— particle physics
— astronomy
— climatology
— engineering design
— social sciences
— Medical Engineering

i

Bio Grid

VLBI: Kashima 34m telescope

) |
Particle =

JvOo [
Physics e - “
[ B
¥ .‘, s me=Petector {#r
[ LHChHEXpefiment
| = s g P

Detector for ALICE exferimefit

Example: Large Hadron Collider (LHC) @
Accelerator at CERN
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| High Energy Physics Data Analysis @

Event
i
RAW ‘calonmelsr-i calorimeter-2 ‘ tracker-1 ‘ tracker-2 ‘ ‘ magnet-1 ‘ ‘ ~1PB/year
digits digits digits digits digits (IMB/
event
oaseaon 30MB/sec)
algorithm < algorithm

Even

[
REC | calorimeter-1 ] calorimeter-2 tracker-1 tracker-2 magnet-1 ~1PB. /ye ar

ener ener osition info | position info field
tfack reconstructior
algorithm

Event
= f ~300TB/year

cluster- cluster-2 cluster-3 track-1 [track-2 | track-3 |track-4 | track-5

— 100KB/event

algorithm
[Event ~10TB/year
AOD ‘emmm# photanl‘eleclrcnz‘ ‘ jet1 ‘ jet2 ‘ 10KB/event

Osaka-U Cybermedia Center
GRID FS and App Development

Bioinfo App
MEG Data Analysis

DV Movie Data

|

Osaka-U CMC
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High Data_'rate Centre for Multimedia and
Analysis [~  Network Technology
NTU, Singapore

Parallel Computing
on Grid

AIST West Center
Life Electronics Lab

Biolnformatics Institute
Singapore

| Grid-based Astronomical Analysis (NAO& ) @

Data Server interface ‘ g

: Tools Archive Server

— Large fraction .Of astro-papers Data 5 \ (Analysis, Mining, Visualization)
based on archives LN x

N
— HST archive uses growing faster Catalog server \Upload
than archive O: pu re-matched Catalog i~ \USER‘
- ) M . SER)
— Distributed database retrieval Wirror) ~L_ S;‘Vﬂe/:'ﬂ‘vﬂs* /\v
and analysis on Grid Vs N
/
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/ common GRID computing /
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« Globus

— globusrun : globus rsh
— MPICH-G: globus MPICH

— gftp: globus ftp

¢ Nimrod-G(enfusion): Grid job dispatcher.
job GUI

¢ Condor-G:

¢ GridRPC: Grid

— Ninf-G, NetSolve, .... OmniPRC

major grid
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Globus @

« Resource management ; GRAM

« Communication Infrastructure Globus 10
« Metacomputing Directory Service MDS
— Grid Globus
- LDAP
* Globus Security Interface GSI
— X509 Ceriticate-base
— Single-Sign-ON
« Hearbeat Monitor HBM

+ Remote data access GASS (Globus Access to Secondary Storage)

« executable management GEM
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master-slave
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| A05-01 Grid @

. OmniRPC
= Master-workers
— Grid end-point

« Firewall

. OpenMP
- “rsh”, globus “GRAM" "ssh”

. PBS, SGE,...)

- (upto 1000 hosts!)
—  http://www.omni.hpce.jp/OmniRPC

— CONFLEX-G:
« OmniRPC
— HMCS-G Grid-enabled Heterogeneous Multi-computer System
. GRAPE-
6
« OmniRPC
HPCS Lab. i
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CONFLEX-G: Grid-enabled Molecular @
Conformational Search Program

e JST-ACT
* CONFLEX
- (

Gauche™
AE=0.9
kcal/mol

% . R

AE=0.0 kcal/mol

HPCS Lab. i
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| CONFLEX @

Selection of Local
- Initial > Perturbation
Structure
— 2D drug database - 3D structure
database Geometry
Molecular Mechanics) Optimization
- Comparison
Store
Conformation 4—|

Database

— Reservoir-Filling

2005

CONFLEX-G:Grid enabled CON FLEX@

Master/Worker
< OmniRPC
- RPC

Selection of > Local
Initial Structure

Perturbation

Geometry
Optimization
¥
Comparison

& Store

Conformation 4—I

Database
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Our Grid Platform @

Toyohashi Univ. of Tech. Univ. of Tsukuba
Toyo Cluster Dennis Cluster

Dual Athlon 1800+ Dual P4 Xeon 2.4GHz
8 nodes 10 nodes

Alice Cluster

Dual Athlon 1800+
14 nodes

- -

Tsukuba WAN

Tokushima Univ.
Toku Cluster

P3 1.0GHz
8 nodes
v AIST
UME Cluster
Dual P3 1.4GHz
32 nodes

mm#‘
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Heterogeneous Multi-Computer System @

* FFT: O(N logN)
. 1ON?)
. TO(N3), 0N, ...

* HMCS: GRAPE-6
* HMCS-G: Grid-enabled version!
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HMCS-G Grid-enabled HMCS

............ FI rewa"

<4 HMCS-L protocol

4= OmniRPC (ssh)
<4 OmniRPC (globus)
2005

HPCS Lab.
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ILDG @

* ILDG

International Lattice Data Grid

- configuration
— configuration

— Lattice theory

* Working Group

— Metadata WG: configuration (QCDML)
— Middleware WG: WebService configuration
+ Metadata Catalog (MDC)
« Replica Management
« Storage Resource Management(SRM)
HPCS Lab. i
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| Grid-of-Grids on MDC

S 2

MDC

web
MDC

« Directory service

coarse-grain...

web _
browsep UK - T e
/
@ N /‘
us .
directory
service
wPCs Lab. 4
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- P2P PC PC
+ 1GFlops PC 10TFlops
« 50GB 500TB .
. Folding@home
.
- http://www.stanford.edu/dept/chemistry/faculty/pande/
- MD
. CPU
- . cPU
:> « folding P2P)
HPCS Lab. il
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Gfarm
« Gfarm

ILDG

2005
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HPCS Lab. i
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Grid

— Globus PKI (X509

GGF Global Grid Forum)

— Scientific Grid (VO)

— Web Service

— OGSA, WSRF(WS Resource Framework)

— GridMP(United Devices), ...

P2P
- Cs
resource finding

HPCS Lab. i
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PKI Public Key Infrastructure

Single-sign ON

Web Service

XML

« UDDI Universal Description, Discovery and Integration

2005
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