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Introduction 
 
 This paper provides an overview of the current development of 
grid computing with a view to facilitating Members' discussion on how 
the Hong Kong may benefit from this new mode of computing. 
 
 
The Grid Computing Vision 
 
2. The grid computing vision is best explained by the following 

1quote from the paper “The Anatomy of the Grid”  written by Ian Foster, 
Carl Kesselman and Steven Tuecke - “The real and specific problem that 
underlies the Grid concept is coordinated resource sharing and problem 
solving in dynamic, multi-institutional virtual organizations.  The 
sharing that we are concerned with is not primarily file exchange but 
rather direct access to computers, software, data and other resources, as 
is required by a range of collaborative problem-solving and resource 
brokering strategies emerging in industry, science, and engineering.  
This sharing is, necessarily, highly controlled, with resource providers 
and consumers defining clearly and carefully just what is shared, who is 
allowed to share, and the conditions under which sharing occurs.  A set 
of individuals and / or institutions defined by such sharing rules form 
what we call a virtual organization”. 
 
3. The early grid implementations connect computers distributed 
in various universities and research institutes to allow these institutions to 
share computing power.  This form of grid computing is generally 
referred to as compute grid.  Gradually, the sharing is extended to other 
resources including data, special equipment, etc.  Grids designed to 
                                                 
1 http://www.globus.org/research/papers/anatomy.pdf 
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enable data sharing are generally referred to as data grids.  In most cases, 
both data sharing and computation power sharing are enabled in major 
grid implementations. 
 
4. Grid computing has been successfully deployed in scientific 
research where there are often needs for scientists from different 
institutions to collaborate, for example, on the analysis of large amounts 
of data collected from special equipment or generated from simulations.  
With the success of using grid computing to enable collaboration among 
scientists, grid technologists are aiming to extend the use of grid 
computing to enable collaboration among business partners.  
 
 
The Current Focus of Grid Computing Research and Development 
 
5. The open source Globus Toolkit 2  is one of the major 
developments in grid computing.  Aimed at researchers and scientists, 
Globus provides a set of standards and tools that enable programmers to 
design their own grid computing solutions.  Globus is not a turnkey grid 
solution, but it has been widely adopted and is generally regarded as a 
de-facto standard. 
 
6. Version 3 of the Globus toolkit is now under development.  
This version will embrace the evolving Open Grid Services Architecture 
(OGSA) which is being developed by the Global Grid Forum (GGF)3. 
 
7. The OGSA integrates grid concepts with Web Services 
concepts to virtualize4 computing and information.  Such virtualization 
aims to facilitate one business partner to offer software services to 
another in a simple, secure and reliable manner with a view to enabling 
e-business collaboration. 
 
8. The e-business collaboration within a business value chain 
community (referred to as “community computing” by some industry 

                                                 
2 http://www.globus.org/ 
3 http://www.gridforum.org/ 
4 Virtualization, in this context, means providing services through an interface that 
hides the details of how those services are implemented. 
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players) aims to allow enterprises to collaborate with their business 
partners and customers through automated e-business integration.  Some 
industry analysts predict that with this new e-business paradigm, 
enterprises may be able to decompose their enterprise infrastructure and, 
through a Web Services interface, outsource specific components of their 
services at lower cost, thus maximizing the overall business value.   
 
9. To realize this vision, the industry is devoting efforts to 
establish some of the required disciplines (such as reliability, guaranteed 
service level agreements, security, etc.) to allow effective e-business 
integration through Web Services.  The OGSA aims to facilitate this by 
making grids suitable to form the basis for providing a secure and 
well-managed virtual computational infrastructure for service providers 
to offer their Web Services.  The OGSA will address service 
management standards (for resource discovery and acquisition, 
accounting, reliability, etc.) as well as security standards (for identity 
authentication and delegation, access control, etc).  These efforts aim to 
enable the service consumers to enjoy autonomic computing services 
on-demand, much like a utility, without concerning about how the service 
is provided. 
 
10. While developments on Globus and the OGSA are in progress, 
and standards-based grid service management is yet to mature, quite a 
number of multi-institutional grid research projects have been launched.  
As grid service management is yet to be fully automated on some of these 
experimental grids, manual co-ordination on a case-by-case basis is 
required before computation resources on these grids could be made 
available. At the same time, commercial grid solution vendors are 
releasing proprietary grid management solutions to facilitate the 
implementation and use of grids.  Most of these vendors are active 
members of the GGF and accept the need to make their products 
interoperable with each other through the adoption of an open standard. 
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11. Apart from developments on grid system software, various 
institutions are undertaking research and development to leverage on grid 
technologies to solve specific problems that may benefit from this mode 
of computing.  One example is the distributed parametric modeling tool 
NIMROD5 developed by the Monash University of Australia. 
 
 
Examples of Current Deployment of Grid Computing 
 
12. To date, the majority of grid computing establishments are 
associated with scientific research, financial modeling, engineering and 
other technical applications. 
 
13. In Europe, the European Organization for Nuclear Research 
(CERN) together with its partners are involved in a grid project6 that 
supports scientific researches in high energy physics, biology, medical, 
earth observation, etc.  Currently this grid manages computing resources 
and information that reside on petabytes of storage distributed over 12 
computing centers in five European countries. 
 
14. Other well known grid projects being deployed for scientific 
research include the Grid Physics Network7, the Network for Earthquake 
Engineering Simulation Grid8, the Biomedical Information Research 
Network9 and the NASA Information Power Grid10, etc.  Their common 
objective is to enable researchers to access experimental facilities, data 
and computing resources from geographically dispersed locations for 
e-science collaboration. 
 
15. Grids are also being used in the commercial sector to support 
drug research, financial risk analysis, engineering simulations, and  
multi-player online games, etc. 
 
16. Functionally, grids can facilitate the sharing of data among 

                                                 
5 http://www.csse.monash.edu.au/~davida/nimrod.html/ 
6 http://www.datagrid.cnr.it 
7 http://www.griphyn.org 
8 http://www.neesgrid.org 
9 http://birn.ncrr.nih.gov/ 
10 http://www.ipg.nasa.gov/ 
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users in multi-institutional domains.  Grids may also be used in the 
balancing of workload caused by ad-hoc surges in demand for resources 
to support computations.  We can also use grids to accelerate the 
analysis of computation-intensive problems by dividing the problem into 
smaller sub-problems which can be executed in parallel; for example by 
decomposing a problem domain into discrete sub-domains for parallel 
execution or by breaking down a complex computation into code 
segments which can be executed in parallel.  However, off-the-shelf 
applications commonly deployed in businesses today may not be able to 
take advantage of a grid environment; this explains why grid technologies 
are currently not widely deployed in e-business scenarios. 
 
17. Locally, the E-Business Technology Institute (ETI) of the 
University of Hong Kong11 is collaborating with research and industrial 
institutes in Mainland China on a drug discovery application grid under 
the 863 Hi-tech Research and Development Program of China12. The 
Department of Computer Science and Information Systems (CSIS) of the 
University of Hong Kong is participating in another 863 project that 
connects the CSIS’s 300-node cluster (the Gideon cluster) to the China 
National Grid (CNGrid) for joint-development of grid middleware such 
as G-JavaMPI13.  In addition, the Gideon cluster is connected to the Asia 
Pacific Grid (APGrid) to facilitate grid research and development.  On 
the Government side and with a smaller scale, the Air Policy Group of the 
Environmental Protection Department (EPD) has built its own grid to 
handle computation-intensive air quality modeling work. 
 
 
Grid Solution Offerings in the Market Today 
 
18. Current commercial grid solution offerings can be broadly 
classified into 4 categories: grid system software for implementing grids, 
software library for developing grid-enabled applications, grid 
infrastructure for running grid applications, and grid-related consultancy 
services. 
 
                                                 
11 http://www.eti.hku.hk/ 
12 http://www.863.org.cn 
13 G-JavaMPI is a parallel computing middleware designed to allow parallel computing to be 
conducted on nodes distributed across a grid as opposed to nodes confined within a cluster 
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19. Grid system software refers to the software components 
necessary for building a grid, which include the components for handling 
resource description and discovery, resource allocation, security, etc.  A 
number of vendors offer proprietary solutions for implementing grids 
while some others build customised grid solutions for their clients 
through system integration services based on the Globus Toolkit. 
 
20. A grid application software library uses application 
programmatic interfaces (APIs) to hide the complexity of managing grid 
resources from the application developer.  These APIs may be different 
for different implementations of grid system software.  Some software 
libraries are specially designed to support specific types of applications, 
for example, multi-player online games. 
 
21. A number of vendors offer grid infrastructure for their 
customers to run grid applications. 
 
22. Almost all grid computing vendors offer consultancy services 
to help their customers implement grid solutions. 
 
23. As to whether an organization can readily take advantage of the 
advancement of grid technology, it depends largely on the following 
factors: 
 

- whether reliable applications are readily available in the grid 
environment to support business requirements, and if applications 
need to be modified to run in such environment, the cost/benefit 
of making such modifications; 

- whether the grid solution is a cost-effective technical option, 
taking into consideration intangible benefits (such as the more 
scalable, collaborative and innovative atmosphere which a grid 
solution can provide), as well as hidden costs (such as the training 
and efforts required to use and manage a grid, the additional 
maintenance and testing efforts required to support an application 
running under different operating environments, etc.); 

- whether the grid solution can satisfy the required security, usage 
and accounting policies, etc.; 

- whether the maturity of the technology corresponds to the 
acceptable level of risk of a particular project; and 
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- whether there are available support from vendors and other 
experts; etc. 

 
 
What has been done to promote grid computing in the HKSAR 
Government 
 
 
24. The Information Technology Services Department (ITSD) has 
been monitoring both technology and market development on grid 
computing to assess whether, how and when the new technologies and 
market offerings could be employed or adopted to facilitate and promote 
E-government. 
 
25. So far, successful implementations of grid computing tend to be 
in the area of scientific research that requires super computing power and 
massive data resources. The demand for such level of computing 
resources that point to the need for a grid computing model has yet to be 
established in Hong Kong. With the rapid development of grid computing, 
however, there may be opportunities that it may benefit certain 
application areas which are relevant to our situation.  We have been 
exploring with grid computing experts in the academia and in the industry 
on how the Government and the community, including the academia and 
the business sector, may jointly exploit the benefits of grid computing. 
 
26. To promote grid computing to Government bureaux and 
departments (B/Ds), the ITSD has set up a grid computing theme page on 
the Government Intranet.  An exemplary grid has also been set up at 
ITSD’s IT Solutions Centre for B/Ds to have hands-on experience with 
grid-enabled applications.  ITSD has also organized seminars on grid 
computing whereby academia, grid solution vendors, etc. shared their 
knowledge and experience with users from B/Ds. 
 
27. In addition, ITSD has been exploring with B/Ds the potential of 
exploiting grid technologies in their operation.  These include, for 
example, deployments in data-mining, investigative and forensic work, 
statistical modeling, geographic information systems, and scientific 
modeling.  ITSD will continue to promote to B/Ds the concept and 
benefit of grid computing and invite them to assess if they have specific 
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problems that can be solved by existing and emerging grid technologies. 
 
 
Conclusion 
 
28. Grid computing is useful provided that you have the right 
application problem that can justify the effort to build, manage and use a 
grid.  The industry predicts that grid computing is emerging as the next 
generation computing platform.  In light of the contemporary 
development of the service-oriented grid architecture, its potential 
widespread impact to business and enterprise operations should not be 
overlooked.  It is important for the users to assess whether a grid may 
help solve their problems taking into consideration how far the grid has 
evolved.  We will closely monitor the development of grid computing in 
local and global markets and support initiatives that have a sound 
business case. 
 
Advice Sought 
 
29. We welcome Members’ views on the deployment of grid 
computing technology in Hong Kong and how it can be used to our 
advantage. 
 
 
Information Technology Services Department 
May 2003 
 
 


