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Diffusion Approximations for Multiclass Queueing
Networks Under Preemptive Priority
Service Discipline

DAI War yang
(Department of Mathematics, Nanjing University, Nanjing 210093, P.R . China)

Abstract: A heavy traffic limit theorem is proved to justify diffusion approximations for multiclass
queueing networks under preemptive priority service discipline and provide effe dive stochastic dynam-
ical models for the systems. Such queueing networks typically appear in high-speed integrated services
packet networks in telecommunication system. In the network, there are a number of packet traffic
types. Each type needs a number of job classes (stages) of processing and each type of jobs is as-
signed the same priority rank at every station where it possibly receives service. Moreover, there is no
inter routing among different traffic types throughout the entire network.

Key words: multiclass queueing network; preemptive priority; heavy traffic; semimartingale reflecting

Brownian motion; fluid model; diffusion approximation; Lyapunov function



