
1702

Copyright © 2012, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  7.11

Xia Xie
Huazhong University of Science and Technology, 

China

Jin Huang
Huazhong University of Science and Technology, 

China

Song Wu
Huazhong University of Science and Technology, 

China

Hai Jin
Huazhong University of Science and Technology, 

China

Melvin Koh
Asia Pacific Science & Technology Center, Sun 

Microsystems, Singapore

Jie Song
Asia Pacific Science & Technology Center, Sun 

Microsystems, Singapore

Survey on the Application 
of Economic and Market 

Theory for Grid Computing

ABSTRACT

In this chapter, we present a survey on some of the commercial players in the Grid industry, existing 
research done in the area of market-based Grid technology and some of the concepts of dynamic pric-
ing model that we have investigated. In recent years, it has been observed that commercial companies 
are slowly shifting from owning their own IT assets in the form of computers, software and so forth, to 
purchasing services from utility providers. Technological advances, especially in the area of Grid com-
puting, have been the main catalyst for this trend. The utility model may not be the most effective model 
and the price still needs to be determined at the point of usage. In general, market-based approaches are 
more efficient in resource allocations, as it depends on price adjustment to accommodate fluctuations 
in the supply and demand. Therefore, determining the price is vital to the overall success of the market.
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INTRODUCTION

The term Grid computing was introduced for de-
scribing a new model for distributed computing. 
The basic concept refers to the sharing of distrib-
uted heterogeneous compute resources virtualized 
as a single resource pool (Foster & Kesselman, 
1999; Foster, Kesselman, Nick & Tuecke, 2002). 
Typically, as grids are often used for running 
computational intensive applications, the com-
mon type of grid resource usually means compute 
cycle. However, the concept does not place any 
restrictions, as it can be all kinds of computing 
resources like network bandwidth, data storage, 
application licenses and even scientific devices.

Today, the practice of Grid computing is based 
on voluntary sharing of compute resources, which 
is sufficient for establishing small-scale private 
grid dedicated to a specific purpose. However, to 
build a global level generic grid, this is simply 
not sustainable. Organizations, especially from 
the industry, will find very little reason to share 
their resources for free, and will expect some 
gains from their participation. Therefore, in order 
for grid to be the mainstream computing model, 
an efficient supporting platform and mechanism 
should be designed for encouraging resource own-
ers to offer their idle resources and customers to 
satisfy their resource needs. Therefore, the idea 
of using markets in Grid computing as a means 
for organizations to commercialize their grid 
resources was revitalized by many researchers.

A market is, as defined in economics, a social 
arrangement that allows buyers and sellers to 
discover information and carry out a voluntary 
exchange. Our definition of the Grid Market 
refers to a software platform with the business 
mechanisms to support trading between grid 
users. Its principle is similar to the conventional 
marketplace and the goods that are traded on are 
generic grid resources, including concrete com-
puting/storage/network physical resources, grid 
services and complex workflows. The Grid Market 
provides the required business functions to sup-

port the business process to allow any customers 
to participate in the trading. Such functions have 
to cover the all the possible activities in a typical 
market such as registration of new customers, ad-
vertising the trade goods, searching and browsing 
the market, bartering, monitoring the prices and 
making or receiving payment.An emergence of 
such a marketplace for grid brings the following 
advantages:

• Encourages more users to adopt Grid tech-
nology, especially in enterprises.

• Provides incentives for resource owners to 
provide their idle resources, which is help-
ful for establishing large-scale, mature grid 
systems.

• Enforces efficient utilization of grid re-
sources in which buyers who value a re-
source most highly will buy from sellers 
most willing to sell. Provide access for 
even small businesses to temporary grid 
resources which may be too expensive to 
acquire on their own, or just to meet their 
short term peak demand.

• Customers, including both buyer and 
seller, can easily design their trading poli-
cies based on their current status so as to 
maximize resources’ utilization and their 
benefits.

Currently, many works have been done on 
applying market-based economic paradigm to 
Grid computing. The objective of this chapter is 
to provide a review of the past and current efforts 
in commercialization of Grid computing, as well as 
some of the business and pricing models that have 
been considered for e-commerce and e-business 
which can be apply to the Grid Market.
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