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Response Time Analysis of Web Service Systems with
Mixedly Distributed Stochastic Timed Net

Jae-Geol Yim', Kyu-Bark Shimﬂ, Jae-su Do™

ABSTRACT

Today, consumers can access Internet from everywhere, therefore most commercial and other organizations
provide their services on the Web. As the result, countless Web service systems are already on the Internet
and more systems are under construction. Therefore, many researches of verifying that the system to be
constructed will not have any deadlock and will run successfully without any problem at the early stage
of design have been performed. Several Petri net based verification methods have also been published.
However, they have focused on building Petri net models of Web service systems and none of them introduces
efficient analysis methods. 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 real world is a stochastic number
in general. Therefore, this paper proposes 'Mixedly Distributed Stochastic Timed Net’ where a transition
can be assoclated with a stochastic number and introduce a minimum cycle time analysis method for ‘Mixedly
Distributed Stochastic Timed Net'. We also introduce a method of analysing a Web service system'’s response
time with the minimum cycle time analysis method for ‘Mixedly Distributed Stochastic Timed Net.'.
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