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What is a Cyber-Physical System? 

We are witnesses of a historical change in society 
 

Technology is pervasive 

Number of distributed and connected embedded 
systems  is increasing 
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Properties of a CPS 

Autonomy 
the system's ability of “being sufficiently independent in 
controlling its own structural and behavioral properties” 
[Cyphers] 
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Properties of a CPS 
CPS involve mixed-criticality 

  

mixed-criticality impacts  

safety and certification  

design  

 

System 
Designers 

system 

 

  
subsystem 

 

  
components 

 

  
code 
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How we can deal with CPS? 

CPS involve disruptive technologies 

 

 

 
 

 

 

 

 

CPS 
Physical 

Awareness Requires 

3D Models Help with ? CPS 
Design 

W. Taha 

http://www.cs.rice.edu/~taha/ 

 

http://www.effective-
modeling.org/p/walid-taha.html 
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3D and Contract based Design 
We need combine 3D with formal methods to address 
“properties” 

 

Contract-Based Design Approach  
Individual components with safety-related, included timing, properties 
specified via contracts  
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Contract Based Design 
A contract is a pair assumptions and guarantees 

 

A component is fully defined by their assumptions and 
guarantees 

guarantees are the services which are provided by a component to its 
environment 

Assumptions are those services which are required by a component 
from its environment to accomplish its guarantees 

 

 

 

 

 

 

 

 

Interface Automata. Luca De Alfaro and Tom Henzinger. 
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Example 

guarantee 

guarantee 

assumption 

Code ravenscar is a tailored Ada profile to real-time 

systems 

assumption 
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3D model 
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Video 
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Conclusion 1/2 

Fact: CPS is becoming a must in our society 
3 dimensional scenarios  

Integration of human factors 

Integration of contracts in the 3D 

 

Main goal: Advocating in CPS to respond to the needs 
of society and industry 
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Conclusion 2/2 
 

 

 
  

CPS Summer School 2016 

 

Challenges for Dependable and  
Cyber-Physical System 
Engineering - DeCPS 

Thank  you! 


