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ABSTRACT

Recently there has been a great interest in the analytic understanding of the behavior of large
server systems with randomized routing. The work of vvedenskaya and Dobrushin in Russia and
Mitzenmacher in the USA first brought to light the fact that randomized routing to large number
of parallel servers based on the shortest of d sampled servers achieves delay performance that is
close to the optimal delay performance when Join the Shortest Queue (JSQ) routing is used. These
results have been extended to other models of interest such as processor sharing and loss models
in the heterogeneous setting by Mukhopadhyay and Mazumdar, Yi and Srikant, Mukherjee and
Borst, etc. The approach is via a mean-field analysis. In recent work with Vasantam we showed
that the insensitivity properties of processor sharing and loss models continues to hold for the fixed
points of the mean field.

In this talk I will discuss the issue of how well the mean-field approximates the average sojourn
time in heterogeneous processor shared systems. To do so we obtain a Functional Central Limit
Theorem (FCLT) that we apply to the fluctuation process that measures the error between the
empirical measure and the mean field. In particular this allows to study the heavy traffic limits
too. I will conclude with a discussion of the problem of throughput and heavy-traffic optimality
for finite d when JSQ(d) is used in heterogeneous systems.
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