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Abstract: In this paper, the working breakdown and setup time strategies are introduced into the M/M/1/N repairable
queueing system. The server is subject to breakdown when it is busy, rather than completely stopping service, it will
decrease its service rate. Meanwhile, setup time, following exponential distribution, exists from idle period to regular busy
period. The steady state equations are obtained by analyzing the two dimensional continuous time Markov process of the
system, and the finite quasi birth and death (QBD) process of the system is established. According to system parameters,
the level dependent sub-rate matrices are solved and the matrix geometric representation of the steady state probability
vector of the system is obtained. Based on the steady state probability vector, the analytic expression of the performances,
such as the throughput of the system, the steady state availability, the steady state queueing length and probability of each
states, are obtained. The effectiveness and availability of the approach are fully shown in the sensitivity analysis and the
influences of the parameters on the performances of the system are explored preliminarily. Experiments demonstrate that
the proposed model is more stable and closer to the actual service process. Therefore, the model will be widely used in
various practical services.
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