
Preface to Second Edition

We have a habit in writing articles published in scientific journals to
make the work as finished as possible, to cover up all the tracks, to
not worry about the blind alleys or describe how we had the wrong

idea first, and so on. So there isn’t any place to publish, in a dignified
manner, what we actually did in order to get to do the work.

Richard P. Feymann, Nobel Lecture, 1965.

When the first edition of this book first appeared, there were few books that
covered Linear Algebraic Queueing Theory (LAQT), all at a higher level. At
that time I made the claim that this would become the approach of choice.
Now, some 15 years later, the claim has largely been realized, particularly
in problems concerning semi-Markov processes and system reliability. The
prediction that because transient phenomena could now be expressed in a
computationally manageable form, this subject would also become more im-
portant, seems to be slowly coming true as well. Many research papers have
been published, resulting in several books containing collections of these pa-
pers, mostly on computational methods, as in for instance, [Stewart95],
[Chak-Alfa97]i, and [LatoucheTaylor00]. The monograph by Latouche
and Ramaswami (leaders in the field) [Latouche-Ram99] covers the sub-
ject well, but at a higher level. (Their title, Introduction to Matrix Analytic
Methods ... could be modified to Introduction to Advanced Matrix Analytic
Methods ...†.) Yet no new book at the intermediate level has emerged that
takes a linear algebraic approach. That is, when possible, theorems are proven
by matrix algebraic manipulation, rather than using explicit properties of ma-
trices or probabilistic arguments. Therefore, an updated version of the original
is needed.

This second edition, in addition to making many corrections and improve-
ments, is larger by a third than the first edition. The increase in size reflects
the growing recognition of the importance of processes that generate unbound-
edly large variances or long-range autocorrelation, as seen in CPU times, file
sizes, telecommunications traffic, finance, and insurance claims. Thus an ex-
tensive amount of material has been added to Chapter 3 describing a broad
set of ME functions. In particular there is an entire section on power-tail
(PT), or Pareto distributions (they form a proper subset of the heavy-tailed
distributions), including a section showing how they can be represented by
ME distributions within the Markovian structure, even though they have in-
finite moments. They are then used in Chapters 4 and 5 to study queues with

†A definition of elementary, or introductory is: “that which the author understands.”
Advanced means: “that which the author is not sure about,” whereas intermediate is: “that
which the author figured out while writing the book.”
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PT service times, and to see how PT renewal processes affect system times.
A new Chapter 8 has been added that covers Semi-Markov processes

(SMP), an important topic that is used extensively in queueing models of
performance from system reliability to telecommunications systems to perfor-
mance of computer clusters to inventory problems in operations research. We
first give a formal mathematical description of the properties of SMPs and
the related Markov Renewal Processes (MRP). Several detailed examples are
then presented, each with a different state-space construction. We then look
at some ON-OFF models used in modeling telecommunications traffic.

The old Chapter 8 is now Chapter 9, and includes a new section on how
to deal with networks of nonexponential servers.
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