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Resource Sharing in Stochastic Networks
Abstract

Stochastic networks are used as models for complex processing systems involving dynamic interactions subject
to uncertainty. Application domains include manufacturing, the service industry, telecommunications, computer
systems and bioengineering. Networks arising in modern applications are often highly complex and heterogeneous,
with network features that transcend those of conventional queueing models. The control and analysis of such
networks present challenging mathematical problems. In this talk, a concrete application will be used to illustrate
a general approach to the study of stochastic processing networks using more tractable approximate models.
Specifically, we will consider a connection-level model of Internet congestion control. Elegant fluid and diffusion
approximations will be used to study the performance of this model and to reveal how entrainment of resources
can occur through the use of fair bandwidth sharing policies. The talk will conclude with a summary of the current
status and description of open problems associated with the further development of approximate models for general
stochastic processing networks.

Jean E. Rubin was Professor of Mathematics at Purdue University from 1967 until her death in 2002. She
received a B.S. from Queen’s College in New York City in 1948, an M.A. from Columbia in 1949, and a Ph.D.

from Stanford in 1955. She taught at Oregon and Michigan State before coming to Purdue.
Professor Rubin was the author of more than 40 papers and five books in set theory and questions
related to the axiom of choice.
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