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The search of numerical solutions for queueing models in the performance analysis of computer
systems and communication networks has practical importance and is always a hot research topic. In
recent years, the extensive application of two-dimensional queueing systems which state is described
by a phase and a level has been witnessed, particularly on the performance evaluation of ATM (Asyn-
chronous Transfer Mode) systems. If the level transitions are only possible between adjacent ones,
such queueing systems are called QBD (Quasi Birth-Death) processes. For the steady state analy-
sis of this class of two-dimensional Markov chains several efficient methods have been developed
and improved over recent years. For example, one can mention the method of Naoumov et al., the
spectral expansion method, the ETAQA method and many others [1, 2, 3, 4].

However, there are only a few of works dealing with such two-dimensional queueing systems in
which upper-bounded batches (either arrival or departure) occur, i.e. multiple jumps in level dimen-
sion are possible. Such systems (referred as QBD-M processes) can be considered as an extension
of QBD processes and therefore after some manipulations (e.g. re-blocking), computation methods
developed for QBD processes can be applied. Nevertheless, from the technical point of view direct
methods may have some advantages over the former ones and that’s why it’s worth devoting research
efforts in this direction.

Towards to the aim addressed before, this paper proposes a direct computational method for
computing steady state distribution of QBD-M processes. This method is based on the theory of
generalized invariant subspace which has been first introduced and applied by Nail Akar et al. in [3, 5]
to teletraffic problems. Moreover, the capability and applicability of this method will be discussed
and demonstrated through a case study and will be compared with other existing computational ones,
such as Naomouv’s method and spectral expansion applied after re-blocking, the iterative method
proposed in [6].
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