
1

Building the CyberScienceBuilding the CyberScience 
Infrastructure Community in 

NAREGI
Satoshi Matsuoka, Professor/Dr.Sci.

Global Scientific Information andGlobal Scientific Information and 
Computing Center (GSIC)
Tokyo Inst. Technology

& NAREGI P j t N ti n l Inst TSUBAME& NAREGI Project National Inst. 
Informatics

M 7 2007

TSUBAME
(Swallow)

May 7, 2007
OGF20 Campus & Community Grid Workshop

Manchester, UK



2

National Research Grid Infrastructure (NAREGI) 2003-2007 2010
--- A Core of Japanese CyberScience Infrastucture (CSI) ---p y ( )

• Petascale Grid Infrastructure R&D for Future Deployment
– > $120 mil total over 8 years

Now part of Japanese 10 petascale computing initiative– Now part of Japanese 10 petascale computing initiative
– Hosted by National Institute of Informatics (NII)
– PL: Ken Miura (NII), Co-PI: Kento Aida (new) (NII), S. Sekiguchi(AIST), S. 

Matsuoka(Titech) S Shimojo(Osaka-U) M Aoyagi (Kyushu-U)Matsuoka(Titech), S. Shimojo(Osaka U), M. Aoyagi (Kyushu U)…
– Participation by multiple (>= 3) vendors, Fujitsu, NEC, Hitachi, NTT, etc.
– Follow and contribute to GGF Standardization, esp. OGSA

N t hN t h (Bi t h(Bi t h (Oth(OthFocused

“NanoGrid”“NanoGrid” (BioGrid(BioGrid OtherOther

NanotechNanotech
Grid AppsGrid Apps

(Biotech(Biotech
Grid Apps)Grid Apps)

(Other(Other
Apps)Apps)

NEC
Osaka-U

Focused 
“Grand 
Challenge” 
Grid Apps

AIST
Grid and NetworkGrid and Network

NanoGridNanoGrid
IMS ~10TFIMS ~10TF

(BioGrid(BioGrid
RIKEN)RIKEN)

OtherOther
Inst.Inst.

National ResearchNational Research

TitechGrid Apps 
Areas

AIST

Grid MiddlewareGrid Middleware
Grid R&D Grid R&D 
Infrastr.Infrastr.

ManagementManagement Grid Middleware R&DGrid Middleware R&D

Fujitsu

SuperSINETSuperSINET
15 TF15 TF--100TF100TF

U-Kyushu Hitachi
U-Tokyo



3Super SINET3 (new!)
Dynamic L1/L2/L3 provisioning 40 GbpsDynamic L1/L2/L3 provisioning 40 Gbps 

Backbone



CSI Tier-Model of Next Generation Grid/SC Infrastructure 
--- HUB and SPOKE Hierarchical Model ---

Next Gen 
10PetaFlops  SC

EGEE

International Grid Interoperation 
Flagship >10 Petaflops x 1
100,000~1,000,000 CPUs
$1 billion / 5 years

Grid/SC Center SC/Storage

EGEE

TeraGrid

y
Grid Centers >1 Petaflop x 10s
10,000~100,000 CPUs each
Total ~1,000,000 CPUs
$100 il

NAREGI MW to virtualize and unify the resources, consolidate capability and capacity

$100 mil per year

SuperSINET 3 
40Gbps ：10G

：1G～10G

：20G～40G

National Research 
Network SuperSINET3

Small Campus  x100s~x1000s

Seamless usage from users own clusters to national flagship 10 Petascale machines

Campus-level Systems 10~1,000 CPUs
Total ~1,000,000 CPUs?

A ~1,000,000 User CyberScience Infrastructure
４
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CyberScience Infrastrucuture and NAREGI 
MW DeploymentMW Deployment

PetascalePetascale
Computing Environment

National Supercomputer
Grid

Domain-specific
Research OrganizationsNAREGIGrid

(Tokyo,Kyoto,Nagoya…)
Research Organizations

(IMS,KEK,NAOJ….)
NAREGI

Grid Middleware

InteroperabilityInteroperability
（GIN,EGEE,Teragrid etc.)

Domain-specific
ResearchDepartmental

Computing Resources
Laboratory-level

PC Clusters CommunitiesComputing ResourcesPC Clusters
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Next Generation Supercomputer Next Generation Supercomputer 
Development ProjectDevelopment ProjectDevelopment ProjectDevelopment Project
(Current Schedule)(Current Schedule)

FY 2006 2007 2008 2009 2010 2011 2012

Full Operation ★
Operation

R&D
Start Operation ★

Next Generation Nano-Science Simulation,
D i & P d ti Evaluation

System Software

OS/Tools/GRID middleware Design & Production Evaluation

S
o
f
t

Grand Challenge
Application Software

Design & Production Evaluation

Next Generation Life Science Simulation, Design & Production Evaluation

t
w
a
r
e

Enhancement
Hardware

Basic Design Detail Design Production

Investigation

Enhancement

Design Construction

File Systems and others

Design Production

g
Geographical investigation,
Construction

g
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Hokkaido University

Japan’s 9 Major University Computer Centers
(excl. Nat’l Labs) circa early 2008 Î x86-based + conventional

?Hokkaido University
Information Initiative Center

HITACHI SR11000
5.6 Teraflops>40Gbps SuperSINET3 

Interconnecting the Centers

?

T h k U i itK t U i it

Interconnecting the Centers
University of Tsukuba

2006 PACS-CS 14.5 TFlops
NextGen x86 ~100 Teraflops ?Tohoku University

Information Synergy Center

NEC SX-7
NEC TX7/AzusA

University of Tokyo

Kyoto University
Academic Center for Computing 
and Media Studies

NextGen x86 ~100 Teraflops

p ?

University of Tokyo
Information Technology Center

NextGen x86 > 150 Teraflops
HITACHI  SR11000 18 Teraflops
Others (in institutes)

Kyushu University
Computing and 
Communications Center

2007  x86+Sparc+Power ~50 TeraFlops?
Fujitsu Primequest+ ( )Fujitsu Primequest+
IBM Power5 p595 5 Teraflops

National Inst. of Informatics
NAREGI  Testbed
4 Teraflops

•Other domain

Osaka University
C b M di C

Tokyo Inst. Technology
NEC/SUN TSUBAME 
85 TeraflopsÎ xxx TFlops?

•Other domain 
centers

•~ 10 Petaflop 
Nagoya University
Information Technology Center

FUJITSU  PrimePower2500 11 Teraflops

CyberMedia Center

NEC  SX-8R 22TFlops
2008 x86 Cluster ~35 Teraflops

85 Teraflops Î xxx TFlops?f p
NLP center by 
2012 ?
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The TSUBAME Production “Supercomputing Grid 
Cluster”, Spring 2006 @ Tokyo Tech GSIC Center

Sun Galaxy 4 (Opteron DualVoltaire ISR9288 Infiniband 10Gbps x2  “Fastest Sun Galaxy 4 (Opteron Dual 
core 8-socket)

10480cores/655Nodes
21.4Terabytes

p
(DDR next ver.) 
~1310+50 Ports
~13.5Terabits/s (3Tbits bisection)

Fastest 
Supercomputer in 

Asia” 9th on the 28th

Top500@47 38TF

Unified IB network

y
50.4TeraFlops

OS Linux (SuSE 9, 10)  
NAREGI Grid MW

10Gbps+External 
Network

Top500@47.38TF

(Peak 85 TeraFlops)

NEC SX-8i
(f ti )

500GB
48disks 500GB 500GB

(for porting)

ClearSpeed CSX600
Storage
1.0 Petabyte (Sun “Thumper”)
0 1P t b t (NEC iSt )

48disks 500GB
48disks

1.5PB
SIMD accelerator
360 boards, 
35TeraFlops(Current))

0.1Petabyte (NEC iStore)
Lustre FS, NFS, CIF, WebDAV (over IP)
50GB/s aggregate I/O BW70GB/s
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Titech TSUBAMETitech TSUBAMETitech TSUBAMETitech TSUBAME
~80 racks~80 racks

350m^2 floor area350m^2 floor area
80 tons80 tons

1.2 MW (peak)1.2 MW (peak)
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I l t d

“Everybody’s Supercomputer” as core of 
Campus Grid and IT Consolidation

Seamless integration of SCs with 
end-user and Enterprise Env.

Isolated 
High-End

Campus Grid and IT Consolidation

•Different usage env. 
from 

•No HP sharing withnv
. G

ap

Hmm, it’s like my 
personal machine

p

•No HP sharing with 
client’s PC

•Special HW/SW, lack 
of ISV supportU

sa
ge

 E
n pe so a ac e

of ISV support

•Lack of common 
development env. (e.g. 
Visual Studio)M
as

si
ve

 U

“E b d ’ S t ”Visual Studio)

•Simple batch based, 
no interactive usage, 
good UI

M

Seamless,Ubiquitous access and usage

“Everybody’s Supercomputer”
Might as 
well use 

my Laptop

good UI
=>Breakthrough Science through

Commoditization of Supercomputing and 
Grid Technologies
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Grand Challenge Supercomputing @ Titech
100 Teraflops-scale computing with Petascale Storage

CFD

EMF Simulation

Nanotech Bioinformatics

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

Bio-simulation 
+ Bioinformatics

Weather Prediction Civil Engineering
Environmental

+ Bioinformatics
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TSUBAME General Purpose DataCenter Hosting
As a core of IT Consolidation 

All University Members == Users
No more private servers & clusters in closets

> 10,000 users on campus
• Various Application Portals for Edu and Research
• Campus wide AAA Sytem (April 2006)• Campus-wide AAA Sytem (April 2006)

– 50TB (for email), 9 Galaxy1 nodes
• Campus-wide Storage Service (NEST)

– 10s GBs per everyone, Research Repository
• CAI, On-line Courses (OCW)

Administrative Hosting (VEST)• Administrative Hosting (VEST)
I can backup 
ALL my 
data☺data☺



13Titech Campus Grid 2006
An x86 “DataCenter” Grid- An x86 DataCenter  Grid -

• ~13,000 CPUs, 90 TFlops, ~26 TBytes Mem, ~1.1 PBytes HDD
• All Hosted at GSIC: No more private servers &• All Hosted at GSIC: No more private servers & 

clusters in closets, same as the modern Internet

計算工学TSUBAMETSUBAME
WinCCSWinCCS

数理・計算
C (予定)

計算工学
C (予定)

35k 10Gb

TSUBAMETSUBAME ３００３００CPUCPU
ｓｓ

大岡山1.2km

35km, 10Gbps

Campus GridCampus Grid
ClusterCluster

COECOE--LKRLKR
(Knowledge) cluster(Knowledge) cluster

すずかけ台

ClusterCluster(Knowledge) cluster(Knowledge) cluster
260 AthlonMP/Opteron260 AthlonMP/Opteron
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TSUBAME Application ProfileTSUBAME Application Profile
• Large scale codes, e.g. port from the Earth 

lSimulator
– Simple porting is easy

l “ l– Tuned Vector code into cache-friendly “normal 
code” takes more time.

Large Scale (>1 000 10 000 instances)• Large-Scale (>1,000~10,000 instances) 
Parameter Survey, Ensemble, Optimization, …

• Lots of ISV Code Gaussian Amber• Lots of ISV Code---Gaussian, Amber, …
• Storage-Intensive Codes --- Visualization

Of Li i d b M CPU• => Often Limited by Memory, not CPUs
• Must Give users both EASE and 

COMPELLING REASON t TSUBAME dCOMPELLING REASON to use TSUBAME and 
the Grid Infrastructure thereof
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TSUBAME Job Statistics for ISV Apps
(# Processes)

# of Job, except PGI_CDK ABAQUS

AMBER

AVS_Express(Developer+PCE)

EnSight

Gaussian

GaussView

GROMACSAmber 80%
Mathematica

MATLAB

Molpro

MOPAC

Gaussian 10%

MSC_NASTRAN

MSC_PATRAN

NWChem

POV-Ray

SAS

Tinker

UTChem

10 月 ( )10ヶ月1,363,374 Processes (ISV only, excl. PGI_CDK)
Approx. 5000~10,000/day (via Sun GridEngine)
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TSUBAME Job Statistics for ISV Apps
(# CPU Timeshare)

CPU time share from 06Apr.to 07Jan.
( )

ABAQUS

AMBER

AVS E(ISV Apps Only) AVS_Express

DiscoveryStudio

EnSight

GaussianGaussian 55%
GaussView

GROMACS

MaterialsExplorer

l d

Amber 35%

MaterialsStudio

Mathematica

MATLAB

MolproMolpro

MOPAC

MSC_NASTRAN

MSC_PATRAN

NWChem

PGI_CDK
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Why Industries are interested in 
TSUBAME ( d th SC G id)?TSUBAME (and other SCs on Grid)?

- Standard Corporate x86 Cluster Env. vs. TSUBAME -
CPU Core Network RAM Disk(Cap, BW）

Std. 2~4（node） 1Gbps 2~8GB 500GB, 50MB/sS d 2 4（node）
32~128（job）

Gbps
32Gbps

8G
128GB

500G , 50 /s
10TB(NAS), 100MB/s

TSUBA 16 （node） 20Gbps 32~128GB 120TB, 3GB/s
ME 1920 （job）

p
2.5Tbps 3840GB

,
120TB, 3GB/s

120TB
20Gbps RAM

Disk
Network

128GB 120TB

500

1Gbps

2GB
500
GBx10~x60
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Scaling Towards Petaflops
2010 TSUBAME 2.0

Japanese 
“NLP”
>10PF(2011 12)

US 10P 
(2011~12?)

Scaling Towards Petaflops
2010 TSUBAME 2.0
=> Petaflop @ 2010?

Other centers could match us
10PF

>10PF(2011-12)

US 
Petascales 

US HPCS 
(2010)

1PF

(Peak) 
(2007~8)

100TF

BlueGene/L 
360TF(2005)

10TF

Earth Simulator 
40TF (2002)

10TF
( )

KEK 59TF

Titech 
Campus Grid

1TF

2002 2006 2008 2010 20122004

1.3TF
KEK 59TF
BG/L+SR11100

Campus Grid
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VO Operations in the 
CyberScience Infrastructure (CSI) 

• A individual globally identifiable ID• A individual-globally identifiable ID
– Everyone MUST have a verifiable electrical ID
– UPKI (University PKI) effort in CSI Shibboleth etcUPKI (University PKI) effort in CSI, Shibboleth, etc.

• VO’s register with a designated grid centers, just g g g , j
as one would register domains
– Most cases, Grid centersw would host VO services

• I.e., SC/grid centers are resource providers as 
well as service providers for generic & VOwell as service providers for generic & VO-
specific VO services (Web Services, Web DB, 
Web Portalなど))
– Web 2 and beyond community hosting vision
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CSI VO Vision Examle: “Int’l Computational 
D D i C ll b t ”Drug Design Collaboratory”

Univ B
Lab Y

Univ A
L b X

Lab F
In Europe

NAREGI
Web Client

Pharma E
Lab Z

d
w

s
s NAREGI

VO Admin

Lab X
p

Int’l VO
EGEE-gLite

Client / Portal

g
m
s
e
n
v

1

3

4

5

6

7

s
s
b
_
p
l
t
_
i

a
m
s
_
d
a
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R
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R
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R
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s
s
b
_
r
_
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n
p

NAREGI
Web ClientNAREGI

Web 
Client 

Virtualization of Resoruces and Services via NAREGI MW / Web Services

Int l VO

U i A

National Lab C
SC/grid center

National 
SC/grid 

center at

Univ A
Lab X

Private
Cluster

European 
Grid

Univ A
Cluster Grid

CSI Virtual Computation, 
Resource providers
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NAREGI β2 Operational Modelβ p
Osaka-U

Titech
Keio U

Grid Users

Grid Users

VO

VO 
“ASTRO”
ISSS VO “Bio2”

Portal

VOMS

Grid Users
Portal

VO 
“Nano１”

ISSS

VO “Bio1”

Portal

ISSS

d

VOMS

VOMS

VOMS

Portal

VO S i

IS

ISSS

IS

IS SS

VO Side
VOMS

VO Services
VO Services

(Hosted by a Grid Center)

IS

rid
VM

N
Q

S

rid
VM

SG
E

rid
VM

BS
-P

ro

IS

rid
VM

Q
S

-II

rid
VM

SG
E

rid
VM

BS
-P

ro

Cluster1            Cluster2                     SX-8R

G
r NG
r S G
r

PB

Cluster1                 Cluster 2               PrimePower

G
rNG
r S G
r

PB

ResourceClassic (Non Resource
ProviderOsaka-U Grid Center (CMC) Tokyo Tech Grid Center (GSIC)

Classic (Non-
Grid) Users Classic User
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NAREGI β1 – Release May, 2006β y
• Objective：Functional test for ver.1.0
• Platform Shift (Unicore=> Globus 4-WSRF)• Platform Shift (Unicore=> Globus 4-WSRF)

– Set of WSRF (Web Services Resource Framework) Components
• OGF OGSA-EMS based resource management

– Reservation/Co-Allocation/Co-Scheduling framework
• VO management built on EGEE-VOMS
• OGF-ACS WS application deploymentOGF-ACS WS application deployment
• Data grid features based on grid filesystem (GFarm)
• NAREGI-WFML description of complex workflowp p

– Including co-scheduled resources
• GridMPI/GridRPC and other programming frameworks
• MyProxy based Security and ID management w/session• MyProxy-based Security and ID management w/session 

management, IGTF “ready”
• Being test-deployed, currently release 1.0.2
• Many many patches / bug fixes applied ☺



23NAREGI Beta 2 - v.1.0 Highlights
• Beta2-Production Release Candidate (3Q 2007)
• Lots of bug, performance & stability fixes
• Stable WS(RF) components and APIs (+ Globus 4.0.3)
• RPM and Dynamic, VM-based deployment
• VO and “Resource Provider” decoupling for multiple VO 

management by VOs and Centersmanagement by VOs and Centers
• Integration of NAREGI WF and Ninf-G GridRPC
• More BQ and systems support (+PBS Pro LoadLeveler)• More BQ and systems support (+PBS Pro, LoadLeveler)

– NEC SX-NQS, SGE, Fujitsu NQS II… (Condor?)
• Flexible Job submission and WF management• Flexible Job submission and WF management

– Non-grid jobs, non-reserved jobs, various WF tools
• Various Data Tools and Infrastructures (w/EGEE interop)Various Data Tools and Infrastructures (w/EGEE interop)
• EGEE-GIN Interoperation (new)
• Various Administration and Logging Toolsgg g
• Support from dedicated NAREGI/NII support team
• Large-scale deployments @ Osaka-U, Titech... (beta2)



24NAREGI β2 Mapping to “Groups” center accounts
Virtual Org. “Nano1”

L d (PI) Shi jLeader (PI): Shimojo
Member1: Shimojo
Member2: Aoyagi
M b 3 Ok b

“Shimojo”
x.509 “Aoyagi”

VOs are mapped to 
local account groups

Member3: Okabe
Member4: Ishikawa
Hosted by: Osaka-U CMC / NII

Aoyagi
x.509

Cert from 
IGTF ceritfied CA

Centers retain 
their local 

accounting policy
VO

Globus
Gridmap File

Globus
Gridmap File

IGTF-ceritfied CA

Centers maintain
VO→Account

Group mapping

VO

Gridmap File
Shimojo→
Shimojo-CMC
Aoyagi→
Aoyagi-CMC

Gridmap File
Shimojo→
Shimojo-KU
Aoyagi→
Aoyagi-KU

Delegation of
Funds

Group mapping
(missing feature 

in Globus)
Delegation of
Funds

Osaka-U CMC Account Group 
“Nano1-CMC”

…

Tokyo Tech Account Group
“Nano1-Titech”

…

Nano1 CMC
Local PI: Aoyagi-CMC
Member1: Shimojo-CMC (local Unix ID)
Member2: Aoyagi-CMC

Local PI: Okabe-Titech
Member1: Shimojo-Titech

(local Unix ID)
M b 2 A i Tit hLOCAL LOCALy g

Member3: Okabe-CMC
Member4: Ishikawa-CMC

Member2: Aoyagi-Titech
Member3: Okabe-Titech
Member4: Ishikawa-TItech

LOCAL
Acct
Group

LOCAL
Acct
Group
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NAREGI MW Lifecycle(β2 and v1)y (β )

SC/St

Univ. A. 
SC/Grid Center

NAREGI/NII

RPM DeploySC/Storage
resources Linux VM 

(Xenなど)
NAREGI

Linux VM 
(Xenなど)Linux VM

Package/
Testing/

Document Team
Test Case

NMI B&T

RPM Deploy

GridVM & other 
NAREGI MW

NAREGI
の主なVO
サービス

(SS, IS,…) 

(Xenなど)
NAREGI
の主なVO
サービス

(SS IS )

Linux VM 
(Xen, etc.)
NAREGI 

VO 
services

Component
Repository

NMI B&T
Auto testing NAREGI 

Packages
NAREGI MW

Traditional SC

(SS, IS,…) services
(SS, IS,  

VO-
specific) 

component
component

component

Server Farm 
for VO

Traditional SC 
Service Servers

Components
（APT-RPM)Auto test reportfor VO 

Services

Dev. Team(WP)
Component

Bug Report

Component
Development

Grid Center
Support Team

Trouble ReportOther private 
clusters
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NAREGI EGEE InteroperationNAREGI EGEE Interoperation
GLite Ù NAREGI MW Interoperation component as 
standard in NAREGI beta2 distribution 
Results of GIN Interoperation Effortsp

GINGIN



27Japanese CyberScience Infrastructure Project
C b S i I f t t （CSI)

on

Cyber-Science Infrastructure （CSI)

NAREGI
NII-REO (Repository of Electronic
Journals and Online Publications

ab
or

at
io

Deployment of NAREGI Middleware (GOC)

VOs
Live Collaborations

NAREGI
Output

GeNii (Global Environment for
Networked Intellectual Information)

ed
ba

ck

al
 C

ol
la

Deployment of NAREGI Middleware (GOC) 

UPKI: National Research PKI Infrastructure

et
al

 F
ee

st
ru

ct
ur

a

Management Body / Education &  Training

SuperSINET and Beyond: Hokkaido-U

tr
y/

So
ci

al
 In

fr
as

● ★

★

★☆

SuperSINET and Beyond: 
Lambda-based Academic 
Networking Backbone

Hokkaido U

Tohoku-U
Kyoto-U

In
du

st

rn
at

io
na

★
★★

★

★

☆
Tokyo-U

Ｎ
Ｉ
Ｉ

Nagoya-U

Kyoto U

Osaka-U

Kyushu-U

（Titech, Waseda-U, KEK, etc.)

In
te

r

Restructuring Univ. IT Research Resources
Extensive On-Line Publications of Results
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Upscaling the Resources to a p g
Petascale Grid

~10PF

Capacity

x107x106

Capacity

~10TF

#U

x10x10

#Users

p y #Users> x1000
#Users

~1000 ~1,000,000 ~1GF~1GF
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Backup Slides
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GIN (Grid Interoperation Now)
An activity of OGF for interoperation among 
production grids

( p )

production grids
Major grid projects are participating

EGEE NAREGI UK National Grid Service NorduGrid OSGEGEE, NAREGI, UK National Grid Service, NorduGrid, OSG, 
PRAGMA, TeraGrid, ...

Trying to identify islands of interoperation between y g y p
production grids and grow those islands
Areas

GIN
Areas

GIN-auth: Authorization and Identity Management
GIN-data: Data Management and Movement GINGIN-jobs: Job Description and Submission
GIN-info: Information Services and Schema
GIN-ops: Operations Experience of Pilot Test Applicationsp p p pp



31GIN-jobs: NAREGI-EGEE 
Architecture

Architecture
Architecture

gLite-WMS gLite-BDII NAREGI-ISGIN-BDII

gLite-UI NAREGIgliteCEgLite-UI PortalgliteCE
NAREGI-GAHP

NAREGI Client Lib
NAREGI-SS

NAREGI-SC

EGEE user NAREGI user

NAREGI Client Lib NAREGI SC

Interop-SC

lcgCE
PreWS-GRAM

Computing Resource

NAREGI
GridVM

WS
GRAM

Demo
NAREGI Æ EGEE: using NAREGI Workflow

lcgCE Computing Resource

g
EGEE Æ NAREGI: using glite WMS commands
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AuthenticationAuthentication
• IGTF is framework of International Grid Trust Federation.
• IGTF consists of APGridPMA, EUGridPMA and TAGPMA.
• NAREGI CA joined the APGrid PMA.

NAREGI CA h b d d ti l l CA b APG idPMA• NAREGI CA has been approved as a production-level CA by APGridPMA.
IGTF

(International Grid Trust Federation)
• GSI compliant with x.509 

proxy certificates for 

EUGridPMA TAGPMA

( )y
authentication.

• It has become available 
to use grid computingto use grid computing 
easily on the worldwide 
Internet by IGTF.

APGridPMA

NAREGI PMA
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VO ManagementVO Management
• The GIN VO is a VOMS service• The GIN VO is a VOMS service. 
• NAREGI uses VOMS as  VO management system.
• Transport of supported authorization attributes via VOMS extensions.

VO t d
NAREGI EGEE

• VO names are expected 
to abide by the VO 
naming conventions 
described in GIN VO

VOMS VOMS

described in GIN VO 
Naming in order to avoid 
name conflicts between 
grids.

nrggin gin
• All members of GIN VO  

should observe 
AUP(Acceptable Use 
Policy)Policy). 

reference
http://forge.gridforum.org/sf/wiki/do/viewPage/projects.gin/wiki/GINAuth
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GIN-info: Architecture
All of grid information can be retrieved by each of grid in its fashion WRT

resource description schema, data format, query language, client API, …

GIN info: Architecture

Each information service in grid acts as an information provider for the other 
and translator embedded in the provider performs conversion between different 

schemas.
NAREGI

OS

OGSA
-DAI

Aggregator

RDB
xmlCIM

Glue v1 2

NAREGI
TeraGrid/
MDS4

Glue v1.1“Site on 
a map”

GIN-BDII
LRPS

OS
Processor

Storage
JobQueue

Service

RDB
CIM ｖ2.12

/w ext. LDIF
ARC

Glue v1.2
ARC

Generic Information Provider

Cell Domain 
connecting 
with BDII

CIM Providers with
Glue=>NRG translator

●
●

Service ARC
-BDII

with BDII

LDIF providers with X=>Glue translators :

EGEE OSG NDGF NAREGI TeraGrid Pragma



35

GIN-data: ArchitectureGIN data: Architecture
NAREGI and EGEE gLite clients can access to both 

data resources (e.g., bi-directional file copy) using SRM 
interface.

GridFTP is used as its underlying file transfer protocol.
File catalog (metadata) exchange is planned

EGEE NAREGI

File catalog (metadata) exchange is planned.

gLite ClientgLite Client

SRM Client

NAREGI ClientNAREGI Client

SRM
Client

Gfarm
APIClient API

NAREGI
Metadata ServerLFC

(Metadata Server)

GridFTP
Server

(Metadata Server)

Gfarm
Server

DPM
(SRM Server)

StorageStorage
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NAREGI GIN SummaryNAREGI GIN Summary
NAREGI developed EGEE-NAREGI island asNAREGI developed EGEE NAREGI island as 
an activity of GIN

Bilateral information exchangeg
Bilateral job submission
Bilateral file exchange
Interoperable security properties

Next stepsp
Improve interoperation interfaces and functions

WS-GRAM, BES, JSDL, …
Grow the island with other EGEE partners
KEK will use NAREGI-EGEE interoperation 
environment for their high energy physicsenvironment for their high energy physics 
calculations
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CSI / NAREGI VO CommunitiesCSI / NAREGI VO Communities
• ~= User Groups, unit of resource policies
• Various Vo Examples

– International Research Consortium

Full Blown Reseach SNS

International Research Consortium
– A research area and SC user group thereof

Members of (large) research grants– Members of (large) research grants
– Industry-Academia collaboration group
– User group of a particular application hosted by 

a center SC Usage bu
– A research lab in a university
– Students of across-Institutional class

SC Usage bu 
Individuals

↓
G b d– Students of across-Institutional class

– 。。。

Group based 
social networks
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Supercomputing in All Educational Activities
Over 10,000 users

Hi h E d d i i i d d l b• High-End education using supercomputers in undergrad labs
– High end simulations to supplement “physical” lab courses

• Seamless integration of lab resources to SCs w/grid technologies

Grid Portal based WebMO

Seamless integration of lab resources to SCs w/grid technologies
• Portal-based application usage

Grid Portal based WebMO
Computational Chemistry Web Portal for a variety of  Apps 

(Gaussian,NWChem,GAMESS, MOPAC, Molpro) 
(Prof. Takeshi Nishikawa @ GSIC)

1 SSO 2 Job Mgmt

My desktop scaled 
to 1000 CPUs!☺

1.SSO 2.Job Mgmt

3.Edit Molecules 4.Set Conditions

TSUBAME

WinCCS
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NAREGI’s outreach to all research 
communities

Petascale ComputingPetascale Computing
Environment

National SC/
G id C t

National
Research LabsNAREGIGrid Centers of various disciplines

International Grid

Grid MW

Operations
（GIN,EGEE,Teragrid etc.)

Community
PrivateCampus GridsDept-level

Clusters ResourcesClusters
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NAREGIβ2 and V 1 0NAREGIβ2 and V.1.0
• New Features

– EGEE gLite-LCG interoperation supportg p pp
– Workflow support in GridRPC (& GridMPI)
– Non-reserved jobs and bulk job submissions
– Direct support of Globus WS-GRAM as side-interfaceDirect support of Globus WS GRAM as side interface 
– Multiple VO support and sharing of resources
– Various batch queue support w/reservation emulation

• PBS Pro (β1) LoadLeveler NEC NQSII (β1) & Job Manipulator on• PBS Pro (β1), LoadLeveler, NEC NQSII (β1),  & Job Manipulator on 
SX and clusters, Sun GE(β2), Fujitsu NQS(v.1.0), Condor…

– Various management tools
– Private address supportPrivate address support

• Performance and stability
V i f lt t l t f f il d kfl– Various fault tolerancy, e.g., support of failed workflows

– Much better scalability and performance due to feedback from 
beta 1, profiling, bug fixe, etc.
Di t ib t d I f ti S i t f t i f– Distributed Information Service management of system info 
everything from applications to system faults


