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Abstract In time Petri nets, the existing methods for the analysis of timed properties focus on
the computation and reasoning about the endpoints of intervals, and are lack of concerns with the
quantitative analysis of the uncertainty in intervals which is critical to the evaluation of system
performance and the implementation of dynamical simulation. This paper proposes a time Petri
net model based on uniform distribution to efficiently address the problem. First, an approach is
presented for calculating firing probabilities of transitions and transition sequences under uniform
distribution. Then the probability conditions are introduced into state classes to build a probabi-
listic reachability class tree. Some experimental simulation results of a time Petri net are given to

verify the correctness of the method.
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Background

Time Petri nets are a popular formal model for specifica-
tion and verification of real-time systems. In time Petri nets,
the time interval is adopted to represent the time range of fir-
ing an event, which to a certain extent describes the uncer-
tainty of event occurrence. At present, theoretical studies on
timed properties of time Petri nets aims at the computation
and reasoning based on interval endpoints, and emerges some
representative results, such as state class methods and the
extended interval temporal logic (EITL). But few focus on
the quantitative analysis of the uncertainty within an interval.
It is very disadvantageous to further promoting the perform-
ance evaluation and dynamic simulation work of time Petri
nets. This paper proposes a time Petri net model based on
uniform distribution, which supposes the firing time of any
transition follows uniform distribution on its firing interval,

to address efficiently this problem. The authors put forward
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a calculation approach to the probability of the transition fir-
ing and a state class method for timing analysis of the pro-
posed model, also give some simulation experiments to verify
the correctness of the theoretical analysis. The model can not
only compute the firing intervals of transitions, but also cal-
culate the firing probabilities of transitions, and is therefore
suitable for quantitative analysis of those real-time systems
that consider both the execution time of a task and its execu-
tion probability, such as embedded systems., workflow sys-
tems, and flexible manufacturing systems. By using the pro-
posed model, one can get a lot of valuable information like
the operation frequency of a task, the average workload of a
path, and the probability that a state is reached. The quanti-
tative data are very helpful to us in evaluating system per-
formance, analyzing system reliability, and adjusting system

design.



