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Web Services represent the most recent as well as the most revolutionary
technology developed for the World Wide Web. Web Services are transforming the
web from a collection of static pages to a web of dynamic service providers that
automatically discover information that we seek, negotiate on our behalf for goods we
intend to purchase, gather information from different sources, and fuse it into coherent
forms.

Today, Web Services are discovered and invoked manually by human users,
limiting the ability to take advantage of opportunities that may exist. Our research
efforts are aimed at overcoming these limitations, allowing Web Services to discover
and interact with each other autonomously, thus reducing the need for human

mediation. This research will help us to realize the vision for the next Web [Q%MM—
revolution.

Until now, this vision has been conceived of and pursued mainly within academic Dr. Katia Sycara
research labs. Recently, however, industrial interests and the availability of tools to DrrOODO0O OO0
enable Web Service automation (e.g. SOAP, WSDL, etc.) are coalescing, promising
rapid progress and deployment.

To make possible stable and scalable autonomous Web Services, a widely used,
extensible, multiagent infrastructure is crucial. This infrastructure should be
language-ready for the semantic annotation of services, so that services can be
discovered, invoked, and composed. It must also support communications and
interoperability between services, while allowing various types of interaction,
including synchronous, asynchronous, brokered, and peer-to-peer.

My research group at Carnegie Mellon University has been developing such an
infrastructure: the RETSINA (Reusable Environment for Task Structured Intelligent
Networked Agents) multiagent system. In collaboration with Toshiba, we have
adapted the RETSINA Discovery mechanism to Web Services, with the development
of the DAML-S Matchmaker. The application of our matchmaking technology to the
domain of Web Services will help companies reduce the cost of doing e-business,
become more agile, deploy faster solutions, and open up new business opportunities.

Principal Research Scientist (Professor),
The Robotics Institute, School of Computer Science, Carnegie Mellon University
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