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Abstract. Service-based approaches (such as Web Services and the
Open Grid Services Architecture) have gained considerable attention recently for supporting distributed application development in e-business
and e-science. The emergence of a service-oriented view of hardware and
software resources raises the question as to how database management
systems and technologies can best be deployed or adapted for use in
such an environment. This paper explores one aspect of service-based
computing and data management, viz., how to integrate query processing technology with a service-based Grid. The paper describes in detail
the design and implementation of a service-based distributed query processor for the Grid. The query processor is service-based in two orthogonal senses: firstly, it supports querying over data storage and analysis
resources that are made available as services, and, secondly, its internal architecture factors out as services the functionalities related to the
construction of distributed query plans on the one hand, and to their
execution over the Grid on the other. The resulting system both provides a declarative approach to service orchestration in the Grid, and
demonstrates how query processing can benefit from dynamic access to
computational resources on the Grid.
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Introduction

The Grid is an emerging infrastructure that supports the discovery, access and
use of distributed computational resources [7]. Its name comes by analogy with
the electrical power grid, in that the intention is that computational resources (by
analogy with power generators) should be able to be accessed on demand, with
the location and ownership of the resources being orthogonal to their manner of
use. Although the Grid was originally devised principally to support scientific
applications, the functionalities associated with middlewares, such as Globus
[www.globus.org] and Unicore [www.unicore.de], are potentially relevant to applications from many domains, in particular those with demanding, but unpredictable, computational requirements. For the most part, Grid middlewares
abstract over platform or protocol-specific mechanisms for authentication, file
access, data movement, application invocation, etc., and allow dynamic deployment of applications on diverse hardware and software platforms.

