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Abstract

In this paper. we evaluate the performance of a transient queueing approximation when it
is applied to modeling computer communication networks. An operational computer network
that uses the ISO IS-IS(Intermediate System-Intermediate System) routing protocol is
modeled as a Jackson network. The primary goal of the approximation pursued in this study
was to provide transient queue statistics comparable in accuracy to the results from
conventional Monte Carlo simulations. A closure approximation of the M/M/1 queueing system
was extended to the general Jackson network in order to obtain transient queue statistics.
The performance of the approximation was compared to a discrete event simulation under
nonstationary conditions. The transient results from the two simulations are compared on the
basis of queue size and computer execution time. Under nonstationary conditions. the
approximations for the mean and variance of the number of packets in the queue were fairly
close to the simulation values. The approximation offered substantial speed improvements over
the discrete event simulation. The closure approximation provided a good alternative to Monte
Carlo simulation of the computer networks.
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® Moderately loaded if 0.35¢<p;<0.70

® Heavily loaded if 0> 0.70
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