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Abstract

network. This policy effectively emulates an insensitive bandwidth sharing network with a product-form
stationary distribution with each component of this
product-form behaving like an M/M/1 queue. This
crisp description of stationary distribution allows us
to obtain precise bounds on the average queue sizes
under this policy. This leads to establishing, as a
corollary of our result, the validity of the conjecture
stated in [3] for input-queued switches. In general, it
provides explicit bounds on the average total queue
size for any single-hop switched network. Furthermore, due to the explicit bound on the stationary
distribution of queue sizes under our policy, we are
able to establish a form of large-deviations optimality of the policy for any single-hop switched network.
We note that the validity of the conjecture in [3]
for input-queued switches, stating
? that optimal average total queue size scales as N {p1 ´ ρq, is a significant improvement over the best known bounds of
OpN {p1 ´ ρqq (due to the moment bounds
of ¯[1] for
´?
N log N
the maximum weight policy) or O p1´ρq2
(obtained by using a batching policy [2]).
The related paper can be found at [4].

We consider a switched (queueing) network in which
there are constraints on which queues may be served
simultaneously; such networks have been used to effectively model input-queued switches and wireless
networks. The scheduling policy for such a network specifies which queues to serve at any point
in time, based on the current state or past history
of the system. In the main result of this paper,
we provide a new class of online scheduling policies
that achieve optimal average queue-size scaling for
a class of switched networks including input-queued
switches. In particular, it establishes the validity
of a conjecture (documented in [3]) about optimal
queue-size scaling for input-queued switches.

1

Introduction.

Switched networks are fairly general constrained
queueing networks which have been used to faithfully
model a variety of networked processing systems.
They have been used to effectively model inputqueued switches that reside in Internet routers, the
packet-level behavior of medium access in wireless
networks, as well as operations in a data center. The
key operational challenge in switched networks is deciding dynamically which queues to schedule simultaneously, subject to system constraints.
In this paper, we consider online scheduling policies, that is, policies that only utilize historical information (i.e., past arrivals and scheduling decisions).
The performance objective of interest is the long-run
average total queue size in the network. The questions that we wish to answer are: (a) what is the
minimal value of the performance objective among
the class of online scheduling policies, and (b) how
does it depend on the network structure, S, as well
as the effective load.
As the main result of this paper, we propose a new
online scheduling policy for any single-hop switched
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