
PNlib - An Advanced Petri Net Library  
for Hybrid Process Modeling 

Sabrina Proß  Bernhard Bachmann 
University of Applied Sciences 

Department of Engineering and Mathematics 
Am Stadtholz 24, 33609 Bielefeld 

sabrina.pross@fh-bielefeld.de bernhard.bachmann@fh-bielefeld.de 

We present a new Petri net library, called PNlib, to enable graphical hierarchical mod-
eling, hybrid simulation, and animation of processes in life sciences, technical applica-
tions, among others. In order to model these most different processes, a new powerful and 
universally usable mathematical modeling concept – xHPN (extended Hybrid Petri Net) – 
has been established. This specification is used for the PNlib realized by the object-
oriented modeling language Modelica. 

The xHPN modeling concept provides an intui-
tive and generally comprehensible way to represent 
and communicate processes in nearly all degrees of 
abstraction and it is easy to understand for re-
searchers from different disciplines. It supports the 
qualitative modeling approach as well as the quanti-
tative one. Furthermore, the processes can be mod-
eled discretely as well as continuously and, in addi-
tion, discrete and continuous processes can also be 
combined within a hybrid Petri net model [1]. Fur-
thermore, Petri nets allow hierarchical structuring of models and, therefore, offer the pos-

sibility of different detailed views for every ob-
server of the model. 

The PNlib is an ideal all-round-tool for mod-
eling and simulation of nearly all kinds of pro-
cesses, such as business processes, production 
processes, logistic processes, work flows, traffic 
flows, data flows, multi-processor systems, 
communication protocols, and functional princi-
pals. The present paper serves as guide for using 
the PNlib. The huge application field of the new 
library is shown by three selected examples. The 
first example demonstrates the representation of 
functional principles by a model of a Senseo cof-

fee machine and the second one is a model of a printing production process. The third 
example presents the applicability of modeling business processes. All models are pro-
vided as application cases in the library. Additionally, the application of the PNlib for 
modeling biological processes has been already shown, for example, in [2]. 
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