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Abstract – The development process of the embedded 
distributed applications raises specific issues which concern 
the academic research. One of them refers to the need of 
performing simulations as realistic as possible for the whole 
embedded system before deploying the application on the 
hardware devices. This approach enables error detection in 
early stages of development and predicts the network’s 
behavior. In this case event-driven simulators are preferred 
over other types of simulators. This paper proposes an 
XML-based event-driven model specification of the 
distributed network, allowing the developer to describe 
specific simulation scenarios for the distributed application. 
It also proposes a reusable event oriented programming 
model for handling such event-driven scenarios 
independently of a specific simulation environment. The 
presented approach contributes to the reduction of the 
number of lines of code required for implementing a 
distributed application, by an average of 20% compared to 
the application implementation from scratch. In special 
situations the improvement can reach up to 45% compared 
to the classic simulation development process, depending on 
the application goals. 

Keywords – Cyber Physical Systems, event-driven simulation 
models, OMNeT++, simulation specifications, embedded 
distributed networks 

 

REFERENCES 
[1] M. Gavrilescu, G. Magureanu, D. Pescaru, A. Doboli, “A 

Simulation Framework for PSoC Based Cyber Physical Systems”, 

in Proceedings of the IEEE ICCC-CONTI’10, Timisoara, 
Romania, May 2010, pp. 137-142 

[2] M. Gavrilescu, G. Magureanu, D. Pescaru, A. Doboli, “Accurate 
Modeling of Physical Time in Asynchronous Embedded Sensing 
Networks”, in Proceedings of the 8th International Symposium on 
Intelligent Systems and Informatics (SISY), Subotica, Serbia, 
September 2010, pp. 477–482 

[3] M. Gavrilescu, G. Magureanu, D. Pescaru, A. Doboli, “Time 
Models for PSoC Based Cyber Physical Systems Simulation”, in 
BS-UPT TACCS Volume 56 (70) No. 1, March 2011, pp. 27-34 

[4] G. Magureanu, M. Gavrilescu, I. Tal, A. Toma, D. Pescaru, I. Jian, 
“Generating OMNeT++ Specifications from UML Models for 
PSoC Distributed Applications”, in 6th IEEE International 
Symposium on Applied Computational Intelligence and 
Informatics (SACI), Timisoara, Romania, May 2011, pp.85-90 

[5] A. Varga, “The OMNeT++ Discrete Event Simulation System”, in 
Proceedings of the 15th European Simulation Multiconference 
(ESM), 2001 

[6] Yi-Ran  Sun,  Shashi  Kumar,  and  Axel  Jantsch,  “Simulation  
and  Evaluation  for  a Network on Chip Architecture Using Ns-
2”, in Proceedings of the 20th IEEE Norchip Conference, 2002 

[7] A. Varga, R. Hornig, “An overview of the OMNeT++ simulation 
environment”, in Proceedings of the 1st International Conference 
on Simulation Tools and Techniques for Communications, 
Networks and Systems, Marseille, France, March 2008 

[8] Kayhan Erciyes, Orhan Dagdeviren, Deniz Cokuslu, Onur Yilmaz, 
Hasan Gumus, “Modeling and Simulation of Mobile Ad hoc 
Networks”, Book Chapter, CRC Press, Taylor and Francis Group, 
2010 

[9] A. Kopke, M. Swigulski, K. Wessel, D. Willkomm, P.T. Klein 
Haneveld, T.E.V. Parker, O. W. Visser, H. S. Lichte, S. Valentin, 
“Simulating Wireless and Mobile Networks in OMNeT++. The 
MIXIM Vision”, in Proceedings of the 1st International Workshop 
on OMNeT++, March 2008 

 
 


