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Abstract

A finite-buffer GI/M/1/N−type queueing model is considered. The explicit
formula for the Laplace transform of the transient queue-size distribution,
conditioned by the number of packets present in the system at the starting
time, is derived. The shape of the formula allows for finding the stationary
distribution by applying the key renewal theorem. Moreover, the conver-
gence rate of the transient queue-size distribution to the stationary one is
determined with the constant value given explicitly. Numerical example is
attached as well.
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1. Preliminary

Applications of queueing models with finite buffer capacities in modeling
of telecommunication and computer networks are common. Optimization of
the network and prevention of different negative phenomena occurring during
the operation of the network, such as losses of data packets due to buffer
overflow, or too long queueing delay require not only a long-term observation
of the network at different load, but also the knowledge of certain stochastic
characteristics describing the evolution of the system. Among them, probably
the most important, is the queue-size distribution.

As it is easy to observe, in the literature, most works devoted to the
queue-size distribution in finite-buffer models deal with one of Markovian
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