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Abstract — A brief overview of Petri nets, as a powerful modeling tool for many systems, will be given.
Models with Stochastic Petri Nets (SPN) enable evaluating system performance. Every SPN can be
reduced to a corresponding Markov Chain. This presentation deals with telecommunication networks
where, in addition to average packet delays, it is necessary to know the probability distribution of packet
delays exceeding given values. In provisioning the input buffer it is important to know statistics to be able
to determine probability of buffer overflow and underflow.

An original method to calculate statistics (and percentiles) of traversing time in Markov chains will
be presented. Markov chains can be used to model the traffic in any network. They can model packet
traffic in stored and forward networks like Internet; the parts moving across the production network; or
patients moving through the health network. Conventionally the traversing time is given by the average
values. However, the percentiles are of great importance. In Internet traffic, the percentiles of packet
delay enable the architect to properly provision the receiving anti-jitter buffer. In production networks,
percentile might indicate to the manufacturer the number of rejecting parts. Since the most powerful
modeling tool — Petri nets — reduce to Markov chains, this method is applicable to the Petri nets as it will
be shown in an example of alternating bit protocol. The importance of percentile calculation is stressed by
the fact that reliable percentile figures are not possible to obtain by simulation or monitoring/measurement
since they are rare events, and getting reliable figures requires very long time.
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