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Internet infrastructure

• National commercial Internet service provider re-
organized
– China Mobile, China Telecom, China Unicom

• Academic network
– CERNET, CNGI-CERNET2, CSTNET

• IPv4 and IPv6 address allocation
– IPv4: More than 10/8
– IPv6: More than 57/32

• Internet users
– More than 300 millions

• Domain Name service
– Mirror root server F,I,J installed
– 16million domain names registered



Major Grid research projects
in China

• China National Grid
– Supported by the National High-tech R&D 

Program

• ChinaGrid
– Supported by the Ministry of Education

• CROWN
– China Research and Development environment 

Over Wide-area Network, Supported by the 
Natural Science Foundation of China



CNGI-CERNET2

• CNGI - China Next Generation Internet
• CERNET2 – Next generation Research and Education 

network

• ChinaGrid run 
over both 
CERNET and 
CERNET2

• Got support in 
phase 2 CNGI 
project



AccessGrid project in 
CNGI-CERNET2/China

• China Education and Research Grid
• Funded by the Ministry of Education
• AccessGrid is one of the components
• As a pilot grid application supported by 

National Hi-Tech 863 R&D program
• Based on CERNET and CNGI-CERNET2



ChinaGrid

• Project started in 2003
• 12 key universities as initiative
• More than 6Tflops w/60TB  by 2005
• 43 key universities now
• CGSP version 1 and 2
• Many applications supported
• IPv4/IPv6 Dual stacked



Major Applications of ChinaGrid
• BUPT participated AccessGrid project
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ChinaGrid Supporting Platform (CGSP)
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Location of these universities



CGSP Architecture
ChinaGrid Supporting Platform - grid middleware for ChinaGrid



ChinaGrid framework

• ChinaGrid Supporting Platform (CGSP) 1.0 is based on Globus 3.9.1, and 

• CGSP 2.0 is implemented based on Globus 4.0
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High-energy Research Grid

Xiaodan Zhang
www.cstnet.cn

Yangbajing Global Astroparticle-Physics Research Station



HEP Grid in China
• Coordinated by IHEP
• Based on EGEE etc.
• To build a Tier-2 center at IHEP for 

LHC, WLCG MoU has been signed
• Cooperating among institutes and 

universities
• Applications for grid computing:

– BES-III: 
Beijing Electron-Positron Collider/Beijing 
Electron Spectrometer: tau/charm 
physics

– ARGO-YBJ: 
China-Italy cosmic ray observatories in 
Tibet

– …



Data Grid Middleware in the IPv6 
Environment in CSTNET

IPv6
Interface

IPv6 Client

IPv6
Protocol Stack

SDG Grid Middleware
Grid Service

IPv6
Interface

IPv4
Interface

IPv6
Protocol Stack

IPv4
Protocol Stack

IPv4
Interface

IPv4 Client

IPv4
Protocol Stack

2001:5c0:8d16:8001::/64 159.226.10.0/24

IPv4/IPv6 Dual Stack Server



CN Grid

• Key project supported by the National High-Tech 
R&D Program (the 863 program)

• Another large scale Grid project in China 

• 6-year effort
– Started in May 2002
– 100M RMB initial government funding from the MOST
– More than 2���� associated funds from local government, 

application organizations, and industry



CNGrid GOS architecture
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Many Grid Applications over IPv6

Large scale deployment throughout China
• Scientific Data Grid
• Super Computing Grid
• eVLBI
• High Energy Physics
• Bioinformatics
• Manufacture & Simulation
• Geo-survey
• Weather forecast
• Drug discovery grid
• Other high performance computing applications





Bioinformatics Grid



Bio-info Grid
• To provide the bio-information data 

resources such as gene databases 
and Chinese medicine 
components databases, and bio-
information analysis tools to grid 
users;

• To develop computing grid aided 
drug design systems based on the 
integration of the techniques of 
assembled biology, assembled 
chemistry, and computer aided 
filter, sequence analysis and 
structure, to optimize the drug 
design.

http://http:// grid.scut.edu.cn/bioinfogrid.scut.edu.cn/bioinfo//



Image Processing Grid



CFD Grid



Simulation of Metal Figuration 
and Process Optimization

• Computation requirement: Take 
example for metal particles 
computation, one single CPU can 
only compute the model containing 
50 metal particles, while the 
computation of a standard compact 
(2cm in diameter) involves 20~2000 
thousand particles.

• Computation model
– Continuous mechanical model

– Particle analysis model http://http:// grid.scut.edu.cngrid.scut.edu.cn/CFD//CFD/



Course On-line Grid



Massive  Information Processing Grid



Many others

Bioinformatics

Geo-
survey

Manufacture 
& Simulation

Weather 
forecast



Grid, HPC and Cloud computing 
conferences in China, 2009

• China Grid 2009 (21~22 Aug.) will be held in Yantai, 
Shandong, China
– http://chinagrid2009.sdu.edu.cn/

• GCC 2009 (27~29, Aug.) will be held in Lanzhou, Gansu, 
China
– http://grid.lzu.edu.cn/gcc2009/

• First China Cloud Computing Conference’2009 (22 May)
– http://subject.it168.com/survey/yit/index.html

• There are also related commercial events



Cloud Computing for Mobile Internet
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Cloud Computing for Mobile Internet

• Technology transition
– Distributed, HPC, Grid, Cloud computing

• More jobs pushed to back end
– Easy access to computation, data storage, application with no 

aware about different types of hardware and software
• User of Mobile Internet need Cloud computing concept

– Compare to PC
• Pros: Mobility, 3G and beyond high speed communication capability
• Cons: limited memory size, power supple, CPU capacity

• Possible applications
– searching, backup, on demand computation services, etc.

• Target community
– Personal 
– Enterprise users

• Promising future



One example: Cloud Computing And Next 
Generation Anti-Virus Software and services
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• A 'cloud computing', applications and services provided seamlessly on the Internet, approach to 

malicious software detection developed at the University of Michigan could make old antivirus 
software techniques a relic of the past. 

Traditional antivirus software is installed on millions of individual computers around the world but 
according to researchers, antivirus software from popular vendors is increasingly ineffective. 

The researchers observed malware --malicious software--detection rates as low as 35 percent 
against the most recent threats and an average window of vulnerability exceeding 48 days. That 
means new threats went undetected for an average of seven weeks. The computer scientists also 
found severe vulnerabilities in the antivirus engines themselves. 

The researchers' new 'cloud computing' approach, called CloudAV, moves antivirus functionality 
into the "network cloud" and off personal computers. CloudAV analyzes suspicious files using 
multiple antivirus and behavioral detection programs simultaneously. 

"CloudAV virtualizes and parallelizes detection functionality with multiple antivirus engines, 
significantly increasing overall protection," said Farnam Jahanian, professor of computer science 
and engineering in the Department of Electrical Engineering and Computer Science.

Jahanian, along with doctoral candidate Jon Oberheide and postdoctoral fellow Evan Cooke, both 
in the Department of Electrical Engineering and Computer Science, recently presented a paper on 
the new approach at the USENIX Security Symposium.

To develop this novel approach, the researchers evaluated 12 traditional antivirus software 
programs against 7,220 malware samples, including viruses, collected over a year. The vendors 
tested were: Avast, AVG, BitDefender, ClamAV, CWSandbox, F-Prot, F-Secure, Kaspersky, 



International Cooperation

• 3, 5 and 10 years roadmaps developing a 
shared European and Chinese vision of future 
GRID research perspectives for both research 
and industrial communities

• an EU-China Interoperability Grid Plugtests to 
test and improve interoperability mechanisms of 
Grid middleware

• a series of conferences and workshops open to 
both European & Chinese participants from 
research, industry, government, SMEs and user 
communities

• a collaborative Multilingual Portal for grid-related 
resources 



Grids Contest
• Started in 2004, INRIA, ETSI and other organizations organize the 

event, the Goal is to TEST Interoperability and train students
• University and industry participated in
• High performance computing contest

– More than 4,500 cores 

– Nearly 500,000 CPU hours

– BUPT got awards in
• 2006 FlowShop contest

• 2007 N-Queens contest



EU - ChinaGrid
•• There are several EU funded projects of There are several EU funded projects of 

Interconnection &  Interoperation of Grid Interconnection &  Interoperation of Grid 
between Europe and China, during FP6 and between Europe and China, during FP6 and 
FP7FP7

• To foster the creation of a intercontinental e-
Science community
– Training people
– Supporting existing and new applications: LHC, 

ARGO, Biology…

• To support interoperable infrastructure for grid 
operations between Europe and China

Gang CHEN@IHEPGang CHEN@IHEP--CCCC





Thank you for your attention


