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Computational approaches to problem solving have proven their worth in many fields of science, allowing the collection and analysis of
unprecedented quantities of data and the exploration via simulation of previously obscure phenomena. We now face the challenge of scaling
the impact of these approaches from the specialist to entire communities. | speak here about work that seeks to address this goal by rethinking
science's information technology foundations in terms of service-oriented architecture. In principle, service-oriented approaches can have a
transformative effect on scientific communities, allowing tools formerly accessible only to the specialist to be made available to all, and
permitting previously manual data-processing and analysis tasks to be automated. However, while the potential of such "service-oriented
science” has been demonstrated, its routine application across many disciplines raises challenging technical problems. One important
requirement is to achieve a separation of concerns between discipline-specific content and domain-independent infrastructure, so that new
services can be developed quickly and existing services can respond effectively to time-varying load. Another key requirement is to streamline
the formation and evolution of the "virtual organizations" that create and access content. | describe the architectural principles, software, and
deployments that | am and my colleagues have produced as we tackle these problems, and point to future technical challenges and scientific
opportunities. I illustrate my talk with examples from astronomy and biomedicine.

BIOGRAPHY: lan Foster is Director of the Computation Institute, a joint institute of the University of Chicago and Argonne National
Laboratory, where he is also the Arthur Holly Compton Distinguished Service Professor of Computer Science and an Argonne Distinguished
Fellow. He received a BSc (Hons I) degree from the University of Canterbury, New Zealand, and a PhD from Imperial College, United
Kingdom, both in computer science. His research deals with distributed, parallel, and data-intensive computing technologies, and innovative
applications of those technologies to scientific problems. Methods and software he has developed underpin many large national and
international cyberinfrastructures. Dr. Foster is a fellow of the American Association for the Advancement of Science and the British Computer
Society. His awards include the British Computer Society's award for technical innovation, the Global Information Infrastructure (GII) Next
Generation award, the British Computer Society's Lovelace Medal, R&D Magazine's Innovator of the Year, and an honorary doctorate from the
University of Canterbury.
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