
	[bookmark: nev]BRIGITTA MÁRCZI
Engineering Information Technology
MSc, 4. semester
University of Pannonia
Faculty of Information Technology
	






Supervisors:
	Miklós Gerzson PhD
associate professor, PE MIK

	Adrien Leitold PhD
associate professor, PE MIK




Diagnostic investigations of technological system based on the Petri net model generated from the process information

A novel procedure is proposed for model based diagnosis of discrete event systems in this paper. The model of the investigated technological system defined in hierarchical colored Petri net form is determined based on the technological information stemming from the investigated process using process mining techniques. Both the normal reference model describing the faultless operation and the extended model containing different fault operations are developed. For the fault simulation we use probabilistic functions built in to the arc and transition functions.
The operation of the technological system is investigated using the simulation tool CPNTools, and the events occurring in the system during the simulation are recorded in log files. The Petri net describing the simulated operational mode of the system is reconstructed from these generated logs using the ProM process mining software. Comparing the reconstructed model and the reference model describing the normal and different faulty modes we can conclude whether the system works under normal condition. In case of faulty operation, we can determine the type and seriousness of the occurring fault(s). This comparison is based on the graph distance metric using the maximal common subgraph of the Petri net graphs of the reconstructed and reference models.
A software tool called Converter was developed in order to convert and process the log files and examine the effect of the faults. As a result of the conversion, the normal reference and the extended model are transformed into the form of low level Petri net, and the low level Petri net of the simulated operation of the technological system can be reconstructed based on the log files. These transformations enable the comparison of graphs using the maximal common subgraph method and the visualization and analysis the structures of these nets using the ProM.




