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Abstract Researchers have long focused on
dramatically increasing the size of problemsthat can be
solved by exploiting massive parallelism. Consid-
erable work was done on specia purpose hardware for
building concurrent computers and parallelizing
conventional sequential programs. On the other hand,
models such as Actors were inspired by the idea that
using diversity and parallelism, a community of agents
could collectively solve much larger problems than
sequential programs. Early work on the Actor model
studied the semantics of concurrency and distribution.
Later work provided novel ways of implementing
actorsfor efficiently executing and migrating them [1].

The recent marriage of computation and commu-
nication has created a revolution in domains such as
information delivery and ecommerce. This revolution
provides a basis for realizing the original vision of
research in the Actor paradigm. We envision the
creation of a cybereconomy where computational
resources, such as processing power and network
bandwidth are traded along with information. | will
describe some recent research in what is required to use
resources in such a cybereconomy [2]. In particular, |
will discuss the role of mobility, naming [3,4], coor-
dination [5], and middleware [6] in defining and
building the concept of a World Wide Computer.

References

[1] G. Agha and W. Kim. Actors: A Unifying Model
for Paralel and Distributed Computing. Journal of
Systems Architecture. Vol. 45, pp 1263-1277, 1999.

[2] N. Jamali, P. Thati and G. Agha. An Actor-based
Architecture for Customizing and Controlling Agent
Ensembles. |EEE Intelligent Systems, vol. 14(2), pp
38-44, April 1999.

[3] G. Agha and C. Callsen. ActorSpace: An Open
Distributed Programming Paradigm. In Fourth ACM
SIGPLAN Symposium on Principles and Practice of
Parallel Programming, San Diego, CA, May 1993.

[4] G. Agha, N. Jamali and C. Varela. Agent Naming
and Coordination: Actor Based Models and Infra-
structures. In Coordination of Internet Agents: Models,
Technologies, and Applications Ed. A. Ominici et al.
Springer-Verlag (to appear).

[5] Svend Frolund. Coordinating Distributed Objects:
An Actor-Based Approach to Synchronization. MIT
Press, 1996.

[6] M. Astley and G. A. Agha. Customization and
Composition of Distributed Objects: Middleware Abs-
tractions for Policy Management. Sixth International
Symposium on Foundations of Software Engineering.

Biography Dr. Gul Agha is Professor of Computer
Science at the University of Illinois at Urbana-
Champaign. His research interests include models,
languages, and tools for parallel, distributed and mobile
computing. Dr. Agha serves as Editor-in-Chief of
ACM Computing Surveys and was formerly Editor-in-
Chief of IEEE Concurrency: Parallel, Distributed and
Mobile Computing. Dr. Aghais a past recipient of the
Incentives for Excellence Award from Digital Equip-
ment Corpation, the Young Investigator Award from
the US Office of Naval Research and the Meritorious
Service Award from IEEE Computer Society. He has
given close to a hundred invited lectures, including 22
at international conferences and workshops. Among
Dr. Aghas general interests are mysticism and
epistemology. He has a particular passion for classical
Sindhi music and poetry, and for promotion of animal
rights and environmentalism.

L Thiswork is supported in part by Defense Advanced Research Projects Agency (DARPA contract number F30602-00-2-0586)

1
Proceedings of the 1st International Symposium on Cluster Computing and the Grid (CCGRID ’01) ng&%%%ll

0-7695-1010-8/01 $10.00 © 2001 IEEE



IEEE

Proceedings of the 1st International Symposium on Cluster Computing and the Grid (CCGRID ’01) COMPUTER
0-7695-1010-8/01 $10.00 © 2001 IEEE SOCIETY



