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Multiple Synchronous Working Vacation

MA Zhanyou, WANG Wenbo, ZHENG Xiaoming

(School of Science, Yanshan University, Qinhuangdao Hebei 066004, China)
Abstract : [ Purposes]In order to enrich the queueing theory of random vacations, the M/M/ ¢ queueing model with preemptive priori-
ty and multiple working vacations is studied. There are two types of customers, when the high-priority customer arrives at the sys-
tem, if partial servers are occupied by low-priority customers and there is no free server, the new arriving high-priority customer
will preempt the service of the low-priority customer at the head of the queue. When all servers are occupied by the high-priority
customers, the new arriving high-priority customer will disappear. [ Methods]According to the state transition rate matrix, the dis-
tribution of the queueing length in the boundary state is obtained by using the quasi birth-and-death process and the method of ma-
trix-geometric solution, the matrix geometric form of the system steady-state distribution is analyzed. [Findings]The expressions of
performance measures such as the system average queue length and the serving rate of the servers are given. [ Conclusions]Finally,
by analyzing some numerical examples, the influence of the parameters on the system performance measures and the optimal param-
eter which leads to the maximal social benefit are obtained.

Keywords: preemptive priority; working vacation; steady-state distribution; optimization
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