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Virtual Organization (VO)

lan Foster et al. “The Anatomy of the Grid”
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Grid Protocol Architecture
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Globus Project
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Open Grid Forum (OGF)

GridI[CRH T 2%k RIEILHR, EEZTRIR, RTE T OHH
LLRITIZGGF (Global Grid Forum) EE->TULVf=
¥RRIEWGH H S
FIRIEEODES
GGF17
Tokyo, May 10-12, 2006.

OGF20
Manchester, UK, May 7-11, 2007.
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Computational Grid
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<KH&>
DB-ADAST—4  DB-BOAZT—4A DB-COAS9T—4 <BR> J
:;Fﬁ]zz&}g:ﬂ> <2 ><HE B> zgﬁﬁ:diﬂlb <{fKE>
<$_Eﬁ H> <fEFF> <BR><{KE> T—R3DA AR T—43
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y
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B XMLIZXABE2 R4
T—HEE OBNIENE LSS S FICER]RISH G AT

<?xml version="1.0" encoding="Shift_JIS"?>
<GeoFEMmesh>

<I--1.3f 51| {F#R-->
<HLIB-OARZEIT>S </LEB-OARZELT>
<PE-ID.eq.0> </PE-ID.eq.0>
<HLIE-OAPZEIT> </LEB-OARZELT>
<[#H$EPE#L.eq.0> </[#1EPE%K.eq.0>
<WHIBZEIT> </WHIAZEIT>
<HLIE-OAREEIT>S </LEB-OARZELT>

<I-2 fim-ERER->
<HNEHNELUVLEHAH> <AABNBLUVEE A%
<LOOP-A = #IN>
<ALIB-OARZELT>S </WE-OARET>
<GHABESFIUVEEZERS> </GERABERIUVEEZERS>
</LOOP-A m N>
<ALIB-OARZELT>S </MEB-OARET>

<EBEHNELM> </EEHNELM>
<EEHNE-ERYUNELM-BERIAT> </IETEHULIE-EZHNELM-ERZS41T>
<LOOP-EZXHINELM>

<ALIB-OARZELT>S </MEB-OARET>

<SGEFRBEHLVARITAET1> <GERBEESHLVARIT(ET 1>
</LOOP-EHEHNELM>

<I-3.@ET—TI-->
<WHIBZEIT> </WHIEZELIT>
<QLIB-OA > </ALIB-OA >
<WHZBZEIT> </WHIBZEIT>
<HLIB-OARZELT> </ALEB-OARZELT>

2007-04-18-CS02 </GeoFEMmesh> ;
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TeraGrid

NSF: National Science Foundation (£ *¥Fl2E8tH), EEHH
EU Data-Grid

HEHEIIMERFZER T —2EHBLESEWDSCERN (B[R F1#% it
BRI ZEHES) oo ok

ApGrid (Asia Pacific Grid ) : 7 V7 - BRAF* @mr=c=

HATIXELH (AIST) i EL=TIL—T
HTEEREOESR
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2o999FR—ILDIZaL—32(1/2)
U.Potsdam/Max-Placnk/GridLab
http://www.gridlab.org/

o« IOV R—ILDIEal— 3y

= Dynamic Adaptive Distributed Computation by Cactus/MPI-G2:
Gordon Bell in SC2001
= Cactus:Globus LD T )y 7T r—i a0 BARIRE

= Distributed Computation in SC2002 using Grid Appl. Toolkit (GAT) in
GridLab.

« 70 systems all over the world including Mac/OSX
= Winner of Bandwidth Challenge SEE==Feauin

= GridLab.
= ILegacy Code on Grid 1M1=
DY—ILF vk
= Cactus"—X, C & Fortran
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U.Potsdam/Max-Placnk/GridLab

4"'(")' .

Big Eun
(Titan, Seaborg)
; Master TF
- . ; Stesr (HTTPD or ' [AETCriging
i SSI-50AP)
./ Ankounee Communications/
Coal Wiz SAT_Submit Par Files overs
(Zlobus]) HTTFD
GridFTP and
Openl X eto
TF Client TF Client TF Client
(TestBed) (Test!ed) [TestBed)
Steer
P ; T e w
nhounce to
Mobile Devices T GAT_Submit
— - ’ & (Fark)
Steer from === %,_, % % % %,_, % %
Mobile Devices —— ¥ = Eu: - &t atr v oy W
-
-

; Portal I:.-ﬁ.nnounc.e . Announoe
Start Jabz on all hops) 531-50AR)
Machines (GRAM pages, Maps

and Gridlab RE)

— 1 | | |‘ ‘

TestBed Status

5cC2002
Demonstrations
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M NAREGI

National Research Grid Initiative

XEHFEEE FFXEXRTOOIM(2003~2007)
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_ GlobeXproler

RKRBZEZREREESRR
Real Estate, Insurance
Travel & Web Portals
Mobile & Wiress LGl 2 a0 T
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= Bwm: Deep Computing Capacity on
Demand Center

Business GridD!)YV—XZi2 95

RS, EENKIRBELGTER R TLTIA, RF3 56K
UIZ, 942D ) —RE=FIBT S

WBLGLEEIZ, RDELGREBEOSTEMNTES (on demand)

AREROIFRELIN—FELELEZDS
BlueGene/L
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Grid In Life Sciences

Bioinformatics 5 ¥r M Data Grid @RI A2 L
Sybase Avaki Enterprise Information Integration (EIl)

BAY AT L
KB K2 (FRFEIENPO1E) : BioGrid
Virginia Tech: PathPort (pathogen portal)

Data Grid In Life Sciences

Biological Data® 431
Distributed, Various Formats, Various Modes of Access ...

T—ARN—RBE, THETY—IL, AIRIEY—IL
XMLIZ& B @ T —218E, ParserDBAF
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GEMSS

Grid-Enabled Medical Simulation Services
http://www.ccrl-nece.de/gemss/

A general overview /

possible scenario . EUO)jOD 3)17 |~

Do St B LTS 3o | —3 gy 2 kB
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B GEMSS

Grid-Enabled Medical Simulation Services

IR7E X “@neurlST (European Initiative for Integrated
Biomedical Informatics for the Management of
Cerebral Aneurysms)”|ZF81T

i Z e 22
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Grid iIn GeoScience

ISERVO
NEESgrid/NEESIt
E-Defense/EDgrid
GEON

SCEC (Southern California Earthquake Center)
Birt D ApGrid

616-2057/616-4009

N—rox7 (TR, RERids, SRk, AT —42 VYob
DITIEED))—ADHEE
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1 ISERVO

International Solid Earth Virtual Research
Observatory Institute

i

+{ . International Solid Earth Research Virtual Observatory
Australia China Japan USA

= ACES (APEC Cooperation for Earthquake Simulations)
=EF Nt
« INRIELAYS Computational GridBAEEIN TLNVA,

« AT 2, FEETIL( Ay aT—3), a—FEEHXAEL
FIEWIEHANH S,
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@ Geadrge E. Brown, Jr. Network for Earthquake Engineering Simulation

Network for Earthquake Engineering
Simulation (NEES)

METFOMESE, BITEN KRR EER
HE, “‘ ’5!’&, BRICERTSENSTO




™ NEESgrid/NEESit

mmmmmmmmmmmm

NNNNNNN

n
N EES Building the National Virtual Collaboratory
far Earthguake Engineering.
-

= NEESgrid

« NEESZXIET 5= DGrid
= NEESIt

= NEESgridhE([Z#EL=2D
s http://it.nees.orqg/

2007-04-18-CS02
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1 E-Defense

« IR FERMNYIERT EEME I 32—
ERK=RITEENHIEEER R
EXGIREIEZRANT, EYMRKOBEYMLELXERITIESL,
ZTDRIEBE - THEM G EZTTFARNDHENTIRE, 1995 F (FERk

7)@[9&*337(@'5“‘7&%0#\(7(‘ RILATEBUE AN - B KR T
RANEER=RHIZHKE, 2005 FERFIA
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1 EDgrid

u E'Defen864 . d)-ﬁ-; . IT:/Z .E.I.:}Erid Layer by st (5.1 6004
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http://www.west.sd.keio.ac.jp/project/withmitalab.htm
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GEONLO GEOsciences Network

« GEON: Cyberinfrastructure for the Geosciences
— http://www.geongrid.org/

« The NSF GEON project is a groundbreaking
collaboration between Earth Science and Computer
Science researchers to build a modern
cyberinfrastructure for the Earth Science.

— NSF: National Science Foundation (£ k%= 81H)
— cyberinfrastructure

« T—H, U=, fTEHORYNT O LE=HE

— Web-based

AY|
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The goal of the GEDsciences Network (GEON) project is M&w

to prototype the Earth Sciences research environment Chaitan Baru, Ashraf Memon, San Diego Supercomputer Center ArcIMS — ESRI Internet

of the future where advanced information technologies Mapping Service
facilitate collaborative, inter-disciplinary science efforts, Gmilﬂliﬂ‘ =
Scientists are able to discover data, tools, and models CAS - Community

using Web/Grid services via portals using advanced, Authentication Systam
semantics-based search engines and query tools in a i
E C5F - Community

uniform authentication environmaent that provides

Eaci
oFOli BODss 165 WiAS rige Of restarces. ont S : myGEON Portal Scheduling Facility
Scientific workflows consisting of Web/Grid services are GEON Catalog - metadata
executed in a distributed environment. Advanced GIS catalog
mapping, 30, and 4D visualization tools allow scientists

to interact with the data. ERASS - G:uﬂlrlﬂlhlt
eSgUrCes Analysls

] Support
Web/Grid Services Interfaces (WSDL) GridFTP - Grid File Transfer

Protocol

Infrastructure

' ~ GEONworkbench
SEONsanD | !wnrkﬂuw, VisUalENtion (xapier/ )

Registration

IDV - Unidata Integrated
Data Viewer

J GS5I - Grid Security

Jargon API - API for SRB
Jena API - API for dealing

Data Registration Data Integration ' Mapping Com ional & with OWL files
Servi Services Services Modeling Services Kepler - Workflow

software. www . kepler-

ArcIMS, WMS l T Modeling, ; project.org/

Analysis Tools OGSA - Opan Grid Services
Architectura

OG5A-DAI - OGSA Data
Access and Integration

OGSI = Open Grid Services
Infrastructure

OpenDAP - Open Data
Access Protocol

OGSA-DAI ROCKS - Linux cluster
system management
software

SRB - SD5C Storage
Resource Broker System

Indexing Services

nmmAa=<xomin

Spatial Temporal
Conceptual

OpenDAP
mySgQL -
DB2, |

WFS - Wab Feature Service

WHMS = Web Mapping
Service

X.508 - Security certificate
standard

C
8]
M
M
u
N
1
T
Y
A
u
T
H
0
R
I
Z
A
T
I
8]
N
508

supported by the
arcs Foundatian
i Mo. 125673

7]
]
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SYNSEIS: A Grid-based, Interactive 3D Seismic Waveform Modeling Tool in GEON

Dogan Seber1, Shawn LarsenZ, Tim Kaiser1, Choonhan Youn!, Cindy Santinil, and Bill Glassley2
Tsan Diego Supercomputer Center, University of California, San Diego and “Lawrence Livermore National Lab, Livermore, CA

As pan of GEDM': comgatitional emdionmenl we huve itiited developing a gnd application
[SYMESERS - SYNthetic SESmogram generation teall o help seismologizs as well o sy other
netparchary caioul ¥ B weginnal sehmic f uting a wes-teited, finite
difierence code, EID, developed by the Lawnence Livermens Mational Laseestory. SYNSELS b
‘built a & grid application and accesses disinbeted data ceriers and Lege oomputational
cluflen minimising the megqui needed 10 conduct wuch sdvance calculations. With
SYMSERS wer only need b0 Rave SCofSs 10 The Intenet anvd a Drowaer. The entice nyilems i
web-based and iy sccealible from the GEONgrid portal web page twwe geongridomgl It i
Dl il & e Barked dtchitbcture. 1T provides & intetstive wser interface with mapging
iocls wnd event fi clion tools that allow Ueds 1 seambesidy aootas RIS
Data Maragement Center's archives. Though the yystemn cumrentfy accesses one 30 crustal
model scroti the US, when mede madels bitome svailable they will be intarp d int the
vystem. ey e able o inneraciivily SE1 Tl Sudy MeQisn, SO MRSMIC Fenl and iLation
locations, extract waweionra. on the fly for any selecied event-siation pair and compute &
AT seimogram uing bul in tools Ad 8 compute engine, SYNSOS wiey national-scale
Tewbiid sup W oemae dliminating all complictins snd dMoultion reated 1o
ACoount mansgeEment. cpu allocation, and Lok The sysiee s desigred 1o be
wiad in oy -to-day sctivities of researchers, eipecially those of DarthScope sceniity who wil
mmmmmﬂwmwﬂﬂ»mhmhim

# apurervs
e e R B FE L ry BEEAT L

SYNSEIS Architecture

SF GEON

This research is funded by the National Science Foundation under grant EAR-0353590

2007-04-18-CS02
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D Vawahzailaﬁ on ﬂ e GeonGud

Ashral Memon’,

GEON seeks Lo provide scien with catalogs of registered

visual datasets that can be re d through the GEONgrid

portal. A variety of client software that allow interactive
ation of heterogeneous datasets will be made available
research community.

Asaemhle:m
vistiallzation file

A This image wis made with the

2007-04-18-CS02 616-2057/616-4009
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SCEC/CME System

Southern California Earthquake Center, Community Modeling
Environment (http://www.scec.org/cme/)

F2YRT—0FNLT, BFETIL, T—4, 2aL—3a—FK, 9]
It R T L, \lﬁIJnJr%i*ﬂz’é tE L, Anelastic Wave Mode (AWM) [Z

FOTHUT UL 7 RABEBICHITHEEE ST (REL-MEICKSIK
IR EEMT) 2RI 5,

600km % 300km X 80km, 200mAvS a1 (§5H18E AV 1) THRK
0.5HzZE T RENZTHEENTIT S,

SDSC (San Diego Super Computer Center) WIBM Power4+
DataStar (1696PE’s, 10TFLOPSE—%) %A

— 220 sec./r MEtE (1XAF7vF0.01sec., 22,000XF7v7) : 240 PET75KF ]
— &if(%40,0007 At yH ®IBM BG/LIEEFE->TLVASLLY

RKIFET—4: J714J)L%115,000, 47 TB
ESEB DA

2007-04-18-CS02 616-2057/616-4009
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KNOWLEDGE REPRESENTATION
& REASONING

o
1= 1 Ll =
Transiation Services

Fs Symincte: & serrante ianalation

/_ ¥ Knowledge Base \

Cuntalgies Palfraay Modals
DIGITAL Curabed berm Paibwray lamplates, 4
LIBERARIES toxonomies, Wodals of simulation codos

™ ©

KNOWLEDGE
ACOUISITION

¥ GRID
Pathway Execirtion
Pelicy, Data ingasl, Faposlorny aoess

Grid Sanvices
Cempude & samngr maragimen, Sedurly

computing EE l’
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SCEC researchers are developing improved representations of the 3-dimensional structure of
faults in Southern California, and innovative new technologies for visualizing the results. This
3-D map shows the San Andreas, San Jacinto and other strike-slip faults as well as faults that
dip into the earth at an angle and are usually very difficult to portray.

616-2057/616-4009
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- GridMD &jj[m)

GridD¥+—7J—k

Open, Sharing, Collaboration ...
BT RE—LLRIZIROZENTES, LV
HI-UNERADF—HRA2k, =Interoperability
Security BB (XS LV TES, =, TUVKRIZEITS
VO (Virtual Organization) IRZEDHEREDF vy TE1H D,
FATRIELS KYITBUSH, MG RERDAMNZLY,
ESRADBHTHRAINAEIIIZHESTLNAD, GridDARFIEFE-T
Ly5, Open, Sharing® BED, FIZXERT—2EEGTE LIEHE
RITBH5LDTHD, ELVHEILEENHS,
HI-URBIDZETHAHN, BHEGBEZHRTE T HENEE,
MM ZWNED ], THREDELD ITIEHEL
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B %2 :AGU (American Geophysical
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Earth and Space Science Informatics(IN)
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(BT —ADHEF 1EWNSESAHIZA—TybELITFST, TD=8H
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OPeNDAP
Virtual Solar Terrestrial Observatory VSTO

Google Earth
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- OPeNDAP
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LN5D I, TOPeNDAP (Open-source Project for a Network
Data Access Protocol) |EWST—R2HEFD=HD A4
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B Virtual Solar Terrestrial Observatory
VSTO

['Virtual Observatory (VxOs) |EFEIENHERYAEAD—D,
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—Mft, TUS National VO (Virtual Observatory) |&ULVDERY #H
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Plf=&5ET70 0D, =<SABHYTETTHEFEMNKIEIET
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HBT—FEERICEET A1 . OPeNDAP
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Crustal movements around Oscillation of buildings
the Japanese Islands
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3-D Simulation of Earthquake Generation:
Quasi-static Stress Accumulation

The steady subduction of the Pacific plate
produces the gradual increase of shear
stress in and around the source region of
the 1968 Tokachi-oki earthquake.




Joint Simulation of Dynamic Rupture and
Seismic Wave Propagation

Computation of the seismic wave propagation associated with the dynamic
rupture of the 2003 Tokachi-oki earthquake.

Snapshots of dynamic rupture and seismic
wave propagation at 17 seconds intervals.

Fukuyama & Aoi



Artificial Structure Oscillation: Earthquake
Disaster Simulation of a Virtual City

scenario 1 scenario 2 scenario 3
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A virtual city model constructed
from GIS/CAD data

(@) maximum velocity, (b) maximum drift angle,
Ichimura & Hori (c) damage distribution
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: L LN Sedimentary Layers
(Engineering) Basement (HEFERE):

(TL==EAR) - Vs~ 400~700 m/sec. Vs 1,000~2,000 m/sec.
+ RE (BITEW)

\\ ~ Wave P'ropagation'

Bedrock (#hEH1E):
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Deformation of Liquid Surface
U.= sin (2rot) (o=1./T)

« Natural Period for Sloshing ~ 7.60 sec (=0.132Hz)

— D=42.7/m, H;=24.9m, H = 12.45m, t= 20mm

T=6.98 sec. T=12.6 sec.
I_|max: 8.30 ‘ Hmax= 1.94

T=3.14 sec.
H,.=6.75
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Natural Period for Sloshing ~ 7.60 sec (=0.132Hz)
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