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Analytical and stochastic modelling methods are widely used in engineering to assess and
design various technical and information systems, such as computer and communication
networks, software systems, and distributed systems. The contributions in this issue cover a
wide spectrum of stochastic models including advances in queueing analysis, performance
evaluation of telecommunication systems, optimization and control under uncertainty, and
Markovian models. Although the above-mentioned categories were used to subdivide the
contributions, any such subdivision is to some extent arbitrary, as many of the contributions
fit into multiple categories.

Most of the papers appearing in this issue are extended versions of selected presenta-
tions given at the 19th International Conference on Analytical and Stochastic Modelling
Techniques and Applications (ASMTA2012), held in Grenoble, France, in June 2012. The
ASMTA conference series is a main forum to discuss the latest developments in analytical,
numerical, and simulation algorithms for stochastic systems, includingMarkovian processes,
queueing networks, stochastic Petri nets, process algebras, game-theory, etc.

The editors of this special issue hope that it will contribute to advancing the state-of-art
of analytical and stochastic modeling.
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Queueing systems

Bruneel, Wittevrongel, Claeys, and Walraevens present a queueing model whereby service
decomposes in two components: the demand of each customer expressed in a number of work
units and the capacity of the server, i.e., the number of work units that the service facility is
able to perform per time unit.

Kempa investigates the evolution of performance measures to the stationary measures—
the transient behavior—of a queueing system with single and multiple vacations.

Performance of a call-center with a Markovian arrival process of calls, customer impa-
tience, and a call-back option is studied by A. Dudin, Kim, Dudina and S. Dudin.

Phung-Duc, Rogiest, Takahashi, and Bruneel also study a call center. These authors use
a retrial queueing system for analyzing call-blending, that is, mixing inbound and outbound
calls.

Combining queueing theory and game theory, Hayel, Quadri, Jiménez, and Brotcorne
investigate last-mile delivery services for e-commerce in which consumers can choose
between free delivery at a relay point and delivery at home at a cost.

Finally, Brun and Prabhu investigate distributed dispatching by a non-cooperative load
balancing game and show that the worst-case social cost occurs when all dispatchers route
the same amount of traffic.

Telecommunication systems

Motivated by contention-based bandwidth reservation mechanisms in wireless networks,
Saffer, Andreev, and Koucheryavy consider a queueing system with vacations and a gate that
opens periodically.

Dimitriou investigates Discontinuous Reception, a power savingmechanism in 3GPPLTE
wireless networks, with checkpointing and rollback recovery by analyzing a variant of an
M/G/1 queue with a modified service time and multiple vacations.

Giang, Busson, and Di Renzo compute the maximum spatial reuse feasible in a vehicular
ad hoc network. To this end they propose a discrete Markov model with a continuous state
space to model the locations of the simultaneous transmitters. Simulations show that the
model is accurate and independent of the traffic distribution as soon as traffic is sufficiently
dense.

Optimization and control under uncertainty

Tsimashenka, Knottenbelt, andHarrison investigate controlling variability in so-called split-
and-merge systems in which a task is run in parallel on heterogenous servers. To this end, an
exact analytical expression for the distribution of the range of subtask output buffer arrival
times is found, the heterogeneity generalizing classical order statistics. Output variability is
then controlled by introducing some additional delay and the authors show the impact of the
reduction in variability on mean response time and stability.

Cerotti, Gribaudo, Piazzolla, and Serazzi study consolidation and replication techniques
for computing infrastructures. Consolidationmerges the load of several servers into a reduced
number of servers, minimizing operational costs; whereas replication divides the load among
several physical machines executing replicated applications. The authors rely on queueing
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network theory to assess the impacts of consolidation and replication techniques and find the
best consolidation and replication rules that match a given performance objective.

Rijpkema, Hendrix, Rossi, and van der Vorst use a stochastic programming approach to
optimize the supply chain of a meat processing company, thereby accounting for uncertainty
in delivered livestock quality.

Valian, Jafari, and Golmohammadi propose a Q-learning algorithm for the optimal allo-
cation of resources over time in a random environment. In finance, this problem is known as
dynamic portfolio management where an investor allocates his/her wealth among different
opportunities in a market.

Markovian models

Horváth,Reinecke,Telek, andWolter study the problemof representing and generating phase-
type distributed random variables. Various representations of different sizes are introduced
and optimized according to different cost functions associated with the pseudo random num-
ber generator.

Stefanek, Hayden, and Bradley focus on mean-field analysis of so-called hybrid popula-
tion continuous-time Markov chains. This class of Markov processes captures interactions
between large groups of identical agents, and includes some continuous state-variables to
track accumulated effects. For example, the framework can be applied to track such glob-
ally accumulated quantities in a large scale system as energy consumption, total cost, or
temperature in a data centre.

Finally, Balsamo, Dei Rossi, and Marin introduce a notion of typed lumpability, which
gives sufficient conditions under which a lumping of the Markov process can be derived,
allowing the exact computation of marginal stationary probabilities of the cooperating com-
ponents. The distinctiveness of their method relies on the fact that lumping is applied at the
component-level rather than to the CTMC underlying the joint process.
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