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Research on the Performance Analysis of M/G/1 Queue System of
Service Time with PME Heavy-Tailed Distribution
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Abstract  The real network traffic is self-similar or long-range dependent (LRD). Basing on the
assumption that traffic source arriving process is negative exponent distribution, the Poisson or
modulated Poisson model already can’t be applicable to the real network traffic. When analyzing
the M/G/1 queuing performance of self-similar traffic sources with heavy tails, it is very difficult
to get the explicit expressions of the Laplace-Stieltjes transform of the service-time distribution.
This paper introduces a class of mixtures of exponential distribution and proofs they are heavy-
tailed Pareto distributions. By calculating the LST and asymptotic series of the service-time dis-
tribution authors analyze the steady-state waiting-time probabilities of M/G/1 queue system. The
authors also extend the special case y=3/2 to the normal case. The results show that it will be

helpful to analyze the heavy-tailed waiting-time distribution of self-similar traffic sources.
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