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Asymptotic behaviors of a multidimensional stochastic process and their
applications for safety design of a queueing network.
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A multidimensional semi-martingale reflecting Brownian motion, SRBM for short,

has been used for approximating a queueing network as a simple model with relatively less modeling

arameters. However, its properties are not well studied except for special cases. We study asymptotic

ehaviors and decomposability of its stationary distribution. The SRBM is known as a process limit of the
Joint queue length process of a generalized Jackson network, which is known as a more realistic queueing
network model, in heayy traffic. We give more credit about this approximation by proving that the tail
decay rates of their stationary distributions are asymptotically identical in heavy traffic. Based on
those studies, we give procedures to see how large queues arise in the queueing network, which provide
various measures for safety design of the queueing network.
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