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The paper deals about the development steps of an embedded controller. The activities 

of the role function developer are explained for the simple example traffic light control-

ler. The method of virtual integration is explained to establish short feedback loops.  

The behavior of a dynamic system is in general too complex to treat by theory or for-

mulas. Several simulation methods have been established for analyzing such systems. The 

virtual integration method is conducted on a model to gain knowledge about the (intend-

ed) real system behavior. This abstraction typically allows to  focus on the main proper-

ties of the studied multi-domain system and their effects. These components require spe-

cific domain solvers for mechanical, electrical, etc. components. In this context, the term 

co-simulation has been established. The virtual integration is based on co-simulation and 

described in [3, 4]. There is a rather huge literature on the Vee-Model and systems engi-

neering, see e.g. [1]. For more general introduction see, e.g. [2]. In the following, we 

demonstrate how to develop a control algorithm for an embedded controller designing the 

entire system - both the plant and the control components - with the modeling language 

Modelica.  

This approach allows us the modeling and simulation of the entire system, and thus 

the validation of the design decisions in an early phase of the development. 

 
 
Figure 1: The development phases of the Vee-model that are considered in this paper are, see 

Figure 4, [17]: system level requirements, system design, module design, module implementation, 

module integration and test and finally system integration and test on an embedded controller. 

 

Keywords: embedded systems; simulation; modeling; short feedback loops; co-

simulation; virtual integration; Vee-Model; systems engineering 

References 

[1] A.-P. Bröhl and W. Dröschel. Das V- Modell. Der Standard in der Softwareentwicklung mit 

Praxisleitfaden. Oldenbourg R. Verlag, September 1995. ISBN 978-3-348622-207-4 

[2] T. Huckle and S.-A. Schneider. Numerische Methoden: Eine Einführung für Informatiker, Na-

turwissenschaftler, Ingenieure und Mathematiker. Springer, 2006. ISBN 978-3-54030-316-9 

[3] A. Maier and S.-A. Schneider. Analyse des Einflusses der Co-Simulation bei der Modellinteg-

ration. Tagungsband ASIM 2011, 2011. ISBN 978-3-89967-733-1 

[4] S.-A. Schneider, B. Schick and H. Palm. Virtualization, Integration and Simulation in the Con-

text of Vehicle Systems Engineering. In Embedded World 2012 Exhibition & Conference Pro-

ceedings. Weka Fachmedien, 2012. ISBN 978-3-64550-072-2 


