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ABSTRACT

Modeling and analysis of complex systems is becoming increasingly popular due to the availability of
powerful processors and the possibility of distributing the analysis over a large set of cooperating com-
puters. Within this context, simulation is often the method of choice for studying the validity of a model
and for deriving reliable indications on the efficiency and the effectiveness of the system under study. De-
spite the power of the machines used for these analyses, the complexity of the models often exceeds the
capabilities of direct simulation methods and techniques must be developed to exploit the structure of the
model to derive faster simulation algorithms and to obtain reliable performance indications. Petri nets
(PNS) are a formalism which allows a precise representation of the intricacy of modern systems and thus
of the interactions among different system components characterized by internal complex functionalities
with a very well defined semantics. In this paper we will discuss the properties of PNs that are useful for a
preliminary qualitative validation of the model and we will show how the PN representation can be easily
exploited to gain a reasonable confidence about the correctness of the model. Moreover, we will discuss
the possibility of using the structure of the PN model to perform multi-scale analysis of systems with
many components characterized by large speed differences. Examples from Systems Biology and from
immunology will be used to support the arguments discussed in the paper.
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