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Context 

 

A system is a construct or collection of different elements that together 

produces results not obtainable by the elements alone (INCOSE Definition). 

é 

The value added by the system as a whole beyond that contributed 

independently by the parts, is primarily created by the relationship among the 

parts; that is how they are interconnected (Rechtin, 2000)  



Some system design characteristics 

 components 

structural hierarchy 

+ 

structural  variability 

 

functions 

functional hierarchy 

+ 

functional variability 
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A Mixed Calculus world !  



Moreover .. There are missing links 

function ï structure allocations 
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functions 
functional hierarchy 
functional variability 

components 
structural hierarchy 
structural variability  

? 



Moreover .. There are a missing links 
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functions 
functional hierarchy 
functional variability 

components 
structural hierarchy 
structural variability  

use-case ï functioning modes associations 



 
Å Sizing 
  
Å Some Design Parameters are not fixed 

 
Å Configuration  
 
Å Number and type of some components are not fixed 
 

Å Allocation 
 
Å Resources required by some elements are not fixed 
 

Å Architectural design 
 
Å A mixing of everything above 
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What is common to Design Problems ? 



What is common to Design Problems ? 
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A System to be designed is sub-defined  

Designing a System means completing a sub-
defined system which conforms to 

Requirements    

Our Manifesto 
Solving a Design Problem 

Is 
Completing a Sub-defined Model    



A Design Problem is a matter of Synthesis 
 

9 

Synthesis 
Process  

A sub-defined 
System 

(degrees of freedom) 
A System Definition which 
conforms to requirements 

A Set of 
Requirements 



Synthesis isnôt Analysis 
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Synthesis and Analysis are complementarity 

Synthesis 
Process  

A sub-defined 
System 

(degrees of freedom) 
A System Definition which 
conforms to requirements 

A Set of 
Requirements 

Analysis 
Process  

A System 
Definition 

Results 

Set of 
Requirements 

OK 
? 

KO OK 



Synthesis and Analysis are complementary 
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Refine and Complete  
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The DEPS Project  

ÅDevelop a formal modeling language for 
specifying System Design Problems 

 

ÅDevelop Problem Solving methods and 
tools 

 



The DEPS Project  

ÅTarget: engineering, embedded, real-time, 

cyber-physical, software-intensive é Systems 

 

Å Design steps: preliminary design, architecture 

generation, system integration, system 
verificationé 

 

 

 


