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Construction of a Supercomputer Network (BioGrid Projé&at 'r%?é 'cdt

*BioGrid project is one of national R&D projects in IT-Program granted by Ministry of Education,
Culture, Sports, Science and Technology.

*We desire to promote IT applied research specialized in medical science and biology, both of
which Osaka University and other relevant institutions have gained the lead on a global basis.

*Through a wide range of collaborative research with national research institutions or private
sectors.

« Create a huge virtual laboratory on grid connected in high-speed network.

BioGrid network www.biogrid.jp
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Goal of the Project Ziproject

*We have our sights on outcome from the project such as a vast volume of data, as well as the
next-generation technology and know-how for computing will realize in silico pharmaceutical
development and biodynamic elucidation.

*Support the establishment of the infrastructure technology for the supercomputer network in
other arenas requiring similar technology.

Pharmaceutical Science

Project Goal Image
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Construction of 3 super computer
L

¢ Project Organization

| Project Leader  Shinji Shimojo (Osaka Universit;*)—' Advisory Committee |

| Management Committee |_| Project Management  Senri International Information Instit+|te

Core Grid Leader Shinji Shimojo (Osaka University)

Technolo gy Member Susumu Date (Osaka University)
s Kazutoshi Fujikawa (Nara Institute of Science and Technology)
Hiroshi Aikawa (Japan Atomic Energy Research Institute)
Toshikazu Takada (NEC)
Akihiro Yamashita (NEC System Technology)
Tsuneaki Sakata (Osaka University)
Toshiyuki Okumura (Senri International Information Institute)

Data Online Leader  Shinji Shimojo (Osaka University)

Analys is Technol OgY Members Naoto Yagi (Japan Synchrotron Radiation Research Institute)
Toyokazu Akiyama (Osaka University)

Computing Grid Leader Haruki Nakamura (Osaka University)

Technolo ay Members Kizashi Yamaguchi (Osaka University)
Shoji Takada (Kobe University)
Koichi Tsuzuki (Hitachi)
Kenzo Akazawa (Osaka University)
Yoshihisa Kurachi (Osaka University)

868 Data Grid Leader Hideo Matsuda (Osaka University)

& Technolo gy Members Teruo Yasunaga (Osaka University)
Takenao Ohkawa (Osaka University)
Junji Yoshii (Hitachi Software Engineering)

4 Core Grid Technology Yorolect

vioseia

1) Development of secure and high-performance, common core grid technology

2) Expansion of the core grid technology in cooperation with the Computing and Data Grid
Technology groups.

3)Development of the data grid technology, which allows high-performance sensors including
MEG (magnetoencephalography) analyzers and ultra high voltage electron microscopes
(UHVEM) to analyze the subjects and samples in real time and establishment of the

infrastructure g
Computin
Users Data Grid Grid P g
T
Tech. For Grid Infl
{:ast ?ata ith Mutual Confidentiality To Global
ranster wi authentication  |Assurance computing
QoS era

Core Grid Technology conceptual diagram




Data Online Analysis Technology

The Technological Development for Online Measured Data Analysis group is making efforts to
develop the technology for remote data collection, analysis, and sharing by connecting high-
performance experimental devices to the core grid system.

Data analysis

Visualization

Remote controlled

Computing Grid Technology

1) Technology for fast processing of certain computations on homogeneous parallel computers

2) Technology for heterogeneous distributed computation for distributing individual computation
tasks to different types of computers

3) Solve problems and their flexible integration into the data grid

Quantum ) olecular Mechanics Calculations
Mechanics Calculations ! (The Institute of
(NEC) o Protein Research,

Osaka University)

i bt L by Tl iy

. L il.';ll ’“’1}. sl N
Protein . I Simulation for Human Cell and Body

3D Structure Prediction (Graduate School of Medicine,
(Faculty of Science, Kobe University) Osaka University)




« Data Grid Technology sybiogr '1
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*Build a linkage among various types of databases using grid network technology
« Diverse databases will be linked into an XML-based system
*Enables the latest data to be obtained even from frequently-updated databases

Development by Data Grifd

Computing
: i Grid
— E d S—
: Data Gri
[ } : Portal ) E
Bio DB with  : Computation

High-Level

: Result DB
Query Interface

Public Bio DB

4 Cooperation with industry and other projects A4 Sll'%?e 'ci

Comtuuetion ot s super compu

1) Research of intellectual property management
2) Establishment of horizontal cooperation among the R&D projects
3) Practical evaluation of the core grid system resulted from the BioGrid project

Japan Synchrotron
Radiation Research Institute
SPring-8

(Protein Crystal Structure Projec!)

Japan Atomic Energy
Research Institute
(ITBL Project)

National Institute of Advanced Industrial
Science and Technology
(Life Electronics Project)

7

IT Industry <¢—» - <¢——» Pharmaceutical Industry

The Kobe Medica! Industry / \ The Osaka Chamber of
Development Project . Commerce and Industry
(Advanced Genome Medicine Proje(t)

(The Kansai Biomedical
Industry Promotion Council

Research Facility for Base Technology in Saito Life Science National Institute of Genetics
Pharmaceutical Research and Development Park Center (International DNA Database Project
(Toxicological Genome Project)
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God:
Development of Bioinformaticg
Environment on Grid
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Technologies:

e|solation by VPN+FW
*Authentication by Globus
*Connection viathe Internet

'l Contribution:
" The Initiative for Parallel Bioinformatics (IPAB)

Current Status:

Academic 11+ Company 9-NRI 5
CPU 203 Nodes 115

% and

Very High Performance Biocomputing Committee
in the Grant-in-Aid for Scientific Research

on Priority Area "Genome information Science*
MEXT




Results

My Scripf  _Application \/

Scanning
Environment

Portal § Authentifiediis

Mapping of
Local user account

To Grid User Account
Or Public User Account

e O

®

*Single Account
*Script Prog. Env.
*Parallel BLAST/DB

OBIENv Users

Other local users not permitted to OBIEnv Acct

Web Applications

OBISgd: Distributed XML DB Search

—
Il- Distributed Index Search Servers

XML DBs .:> search semn seﬂmh seﬂvch
ndex mdex mdex mdex
‘:{> Web II >\-’
porbal
JA e

«Scalability
*Quick Response
<High reliability

OBIlYagns: Cell Simulation Environment

Signal Transductiof™ .0DE Solver for Stiff Problems

OBITco:Thermus Themophilus Cyber Outlet

©

g E

Secure remote annotation by biologists using SSL on Web Browser

OBIMde:Molecular Simulation

Protein Explore Chip(200Gflops)
Tera~ Petaflopsin total

MDM Engine 64Gflops/4chips

# of residue: 189
Molecular wait: 21kD
Oncogene Variant
Gly12 - val

1000h/64Gflops

Rasp21 G Molecular Dynamics Simulation




Why Grid?

*Strong Demand for “Resource Sharing” among organi zation:
Computation Power, Disc Space,
Public Genome Databases, Experimental Data,
Genome Annotations and Biochemical Simulation Models
etc

Effective for “Embarrassing Parallel Computation”:
Homology Search, Computational Annotation Pipeline,
Unknown Parameter Estimation for Biochemical Models
etc

«“Ba’ for Knowledge Production:
Infrastructure for Research Collaboration between
Experimental Biologists and Informaticians

Easier than one thinks

Why not join OBIGrid?

http://www.obigrid.org
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