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Model-Based Development and Cyber-Phyisical 

Systems  — New Challenges and Possible 

Solutions 
 

Cyber-Physical Systems (CPS) are often understood 

as networked embedded systems. However, 

characteristics — as, e.g., identified in the CyPhERS 

Roadmap Europe — of CPS highlight challenges, 

which illustrate a real shift of paradigm compared to 

those systems.  

The presentation identifies — starting from the state- 

of-art tool-supported technologies of model-based 

development as found in the automotive domain, and 

following the characterization of CPS provided in 

CyPhERS — three principles, which present new 

dimensions of system complexity. Furthermore, the 

presentation illustrates model-based approaches to 

address these dimensions, using networked energy 

systems as an example. 
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Incremental Queries and Transformations for 

Engineering Critical Systems 

 

 

Model-driven engineering (MDE) is widely used 

nowadays in the design of embedded systems, such as 

in the automotive, avionics or telecommunication 

domains. Behind the scenes, design and verification 

tools frequently exploit advanced model query and 

transformation techniques to support various rich tool 

features. The rapid increase in the size and complexity 

of system models has drawn significant attention to 

incremental model query and transformation 

approaches, which enable fast and incremental 

reactions to model changes caused by systems 

engineers or automated design steps. In this 

presentation, we overview two open source Eclipse 

projects, IncQuery and VIATRA, which have been 

actively used as a basis for developing various 

academic and industrial tools for critical systems. 
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