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Title : On the Structure Theory of Petri nets 

 

Abstract:  Petri nets are a popular formalism which are especially suitable for modeling and 

verification of concurrent, asynchronous and non deterministic systems. From early times, the 

computer science community working on concurrency theory pointed out the importance of 

structure in Petri nets for a better faithful and understandable modelling. However, the checking of 

behavioral properties do not take into account the explicit interplay between conflict and 

synchronisation exhibited on its structure but is rather fully performed on the reachability graph i.e. 

after recasting the model in terms of labelled transition systems or Kripke structures on which a 

computation path (as particular run or history of a process) is described as a finite sequence of 

transitions. 

 In this talk, we first give a brief survey on results of structure theory devoted to investigate 

the relationship between the structure and the behavior of Petri net model. 

 We then focus on an approach capable of unifying many existing structural results in a 

coherent way. This unified strategy also leads to new concepts and new structural analysis 

techniques applicable to large subclasses of Petri nets, which are more computationally 

efficient than purely behavioral approaches. 

 We shall also touch upon the notion of local persistency (and its structural characterization) 

which, combined with partial order techniques, can reduce enormously the redundancy 

inherent to the interleaving semantics which is the main reason of the state explosion 

problem inherent to model-checking technique. 

 Finally, we show the success of practical use of structure theory, in particular, for systems of 

sequential processes with cooperation and resource sharing. 


