On using Petri nets to model and simulate processes with uncertainty
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ABSTRACT

This work presents a study on using Petri nets [1] to model and simulate processes with uncertainties. They
typically describe and simulate discrete event systems, especially queue analysis which is of great interest
in processes. Their measures are useful for understanding the process and they naturally compose
formulations of optimization problems for a process.

Petri nets are notable for their simplicity and elegant mathematical support. Their simulation involves a few
simple matrix equations and graph operations so that their analysis has been explored in depth. The Petri
net fundamental concept is quite simple: tokens that go from one place to another place as transitions
connecting those places fires after having enough tokens for that. Hence, a first fundamental question
arises: will a Petri net fire forever? The answer may be desirably no but also undesirably no, where one
would like to identify and fix deadlocks [3]. Another natural question is whether a desired state is reachable
from given starting conditions [2]. Some of these questions and further questions have at least partial
answers, but many of them are still open.

This work instantiates and analyses a simple process with uncertainty in order to properly show the
applicability and usability of Petri nets using a structural approach [4]. The properties of this instance are
investigated to the limits of knowledge, even though some methods may not be sufficiently generic to be
applied to any Petri net.
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