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Abstract: Discrete time series models are often used to count events at discrete times. In this
paper, the stationary distribution of system size and the waiting time distribution of queuing
systems whose input is a time series are calculated. In finding the steady state probabilities of
queuing systems, it is recommended to use matrix analysis methods that replace the
generating function and Laplace transform methods. Using this tool, hard numerical
calculations are made easier and are used in practical applications. Also, the applications of
these models in telecommunications and communications, especially asynchronous
transmission networks, are analyzed.

Introduction: One of the popular statistical models that is useful for modeling dependent
data is time series models. Time series models with integer or integer values in counting data
measured in time sequence are used in numerous applications and some titles count events,
objects, or people occurring at successive intervals or at successive points in time.

Materials and Methods: One of the important criteria in queuing models is the system size
and waiting time distribution. When the system reaches a steady state, the stationary
distribution can describe the model well. In this paper, the stationary distribution of system
size and waiting time distribution of queuing systems whose input is a time series are
calculated.

Results and Discussion: In finding the steady state probabilities of queuing systems, it is
recommended to use matrix analysis methods that replace the generating function and
Laplace transform methods. Using this tool, hard numerical calculations are made easier and
are used in practical applications.

Conclusions: The applications of the discrete-time multi-service queuing system with
autoregressive inputs introduced in this paper are discussed in telecommunications and
communications, especially asynchronous transmission networks, which were investigated in
this paper. Researchers can find other applications of the model presented in the paper.

Keywords: Time Series Models, Queuing Systems, Markov Renewal Process, Asynchronous
Transmission Networks.
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