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Unified approach for studying large queues and its application to complex
network models
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In these days, service systems are of networks, and widely used in our daily

life and economic activities, e.g., for communication, physical distribution and production. In
those systems, congestions may largely degrade service or performance quality. This study aims to
establish a mathematical method to find a mechanism to cause large congestions, and to apply it to
various queueing networks such as generalized Jackson networks, multiclass queueing networks with
priority service and Markov modulated fluid queueing networks. We here mainly focus on the
stationary distributions of multidimensional queue length processes in those network models, and
consider their tail asymptotics and diffusion approximations under the heavy traffic conditions. We
study these two different type of asymptotic problems by a unfied approach, while they have been
separately studied in the literature. We also study some related asymptotic problem for the sojourn
time in a network.
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