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Stochastic Timed Net and Its Minimum Cycle Time Analysis

Jae-Geol Yim', Kyu-Bark Shim'"

ABSTRACT

As a mathematical technique with which we can find the minimum duration time needed to fire all
the transitions at least once and coming back to the initial marking in a timed net, the minimum cycle
time method has been widely used in computer system analysis. A timed net is a modified version of
a Petri net where a transition is associated with a delay time. A delay time used in a timed net is a
constant even though the duration time associated with an event in the world is a stochastic number
in general. In the consequence, the result of minimum cycle time analysis is not realistic. Therefore,
we propose ‘Stochastic Timed Net’ where a transition can be associated with a stochastic number and
introduce a minimum cycle time analysis method for ‘Stochastic Timed Net.” As an example of the applica—
tion of ‘Stochastic Timed Net’, we introduce a ‘Stochastic Timed Net' model of a Location Based Service
Providing Multimedia System and the result of minimum cycle time analysis of it. Whereas the typical
form of the result of the existing minimum cycle time analysis is “It takes at least 10 time units”, the
typical form of the result of minimum cycle time analysis of a ‘Stochastic Timed Net’ is in the probability
form such as “The probability of the events in which it finishes its job within 10 time units is 85%."
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