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Extended abstract

Robust estimates for the performance of a complex queueing network can
be obtained by showing that the number of jobs in the network is stochas-
tically comparable to a simpler, analytically tractable reference network [8].
Classical coupling results on the stochastic ordering of the network popu-
lations require strong monotonicity assumptions [3, 6, 7, 9] which are often
violated in practice. However, in most real-world applications we care more
about what goes through a network than what sits inside it. This poster
describes a new approach [5] for ordering flows instead of populations by
augmenting the network states with their associated flow-counting processes
and developing order-preserving couplings [1, 6] of the augmented state–flow
processes. This technique, closely related to the theory of monotone general-
ized semi-Markov processes developed by Glasserman and Yao [4], may also
be regarded as a probabilistic analogue of the Markov reward comparison
method in [2].

References

[1] M.-F. Chen. Eigenvalues, Inequalities, and Ergodic Theory. Springer, 2005.
[2] N. M. van Dijk. Bounds and error bounds for queueing networks. Ann. Oper. Res.,

79:295–319, 1998.
[3] A. Economou. Necessary and sufficient conditions for the stochastic comparison of

Jackson networks. Probab. Eng. Inform. Sci., 17:143–151, 2003.
[4] P. Glasserman and D. D. Yao. Monotone Structure in Discrete-Event Systems. Wiley,

1994.
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