
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

	  	  	  	  	  	  

On breaking the curse of 
dimensionality in reverse engineering 

feature models 
	  

Configura*on	  Workshop	  2015	  
September	  10th	  

	  
Jean-‐Marc	  Davril1,	  Mathieu	  Acher2,	  Guillaume	  Bécan2,	  

Patrick	  Heymans1	  
 

1	  University	  of	  Namur,	  Belgium	  
2	  Inria	  and	  Irisa,	  Université	  Rennes,	  France	  
	  	  
	  



www.unamur.be 

Feature Model 

1	  

XOR	  



www.unamur.be 

Feature Model Synthesis 

2	  

XOR	  



www.unamur.be 

Engineering Configuration systems 
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Configura*on	  System	  
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Solu*on	  Space	  Defini*on	  

4	  



www.unamur.be 

Customer and Supplier Alignment 

Required	  variability	   Supported	  variability	  
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Understanding your Competition 
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Features	  with	  
Low	  demand	  

Features	  with	  
high	  demand	  

High	  revenue	  

Low	  revenue	  



www.unamur.be 

Solution Space Definition 

Compe*tors	  Customer	  demand	   Constraints	  
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Feature Model Synthesis 
 

F1	   F2	   …	   Fm	  
P1	   x	   -‐	   …	   x	  
P2	   -‐	   x	   …	   x	  
…	   …	   …	   …	   …	  
Pn	   x	   x	   …	   -‐	  
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F2	  
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Product-‐by-‐Feature	  
Matrix	  

Implica*on	  Graph	  

Feature	  Diagram	  
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Feature Model Synthesis 

Feature	  Model	  
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Probabilistic Feature Models 

Probabilis*c	  
Feature	  Model	  
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Research Directions 

1.  Evalua*on	  of	  FM	  synthesis	  procedures	  

2.  Support	  the	  use	  of	  background	  knowledge	  
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Evaluating FM Synthesis 

	  
	  
	  
What	  does	  the	  fit	  to	  the	  dataset	  tells	  us	  about	  the	  
quality	  of	  the	  FM?	  
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Evaluating FM Synthesis 

	  
An	  FM	  is	  extracted	  in	  order	  to	  support	  Use	  Cases	  
	  

è  	  	  Its	  quality	  should	  be	  evaluated	  wrt.	  these	  use	  cases	  

	  
Evalua*on	  criteria	  should	  be	  

•  Task-‐specific	  
•  Domain-‐specific	  
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Background Knowledge 

	  
In	  machine	  learning,	  using	  only	  data	  to	  build	  a	  new	  
theory	  has	  been	  considered	  a	  bad	  prac6ce	  refered	  to	  
as	  “data-‐fishing”	  
	  
Extrac*ng	  FMs	  is	  a	  high-‐dimensial	  problem	  
	  

è Exis*ng	  knowledge	  can	  be	  used	  to	  reduce	  
dimensionality	  
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Background Knowledge 

	  
	  

•  Ontologies	  
•  Documenta*on	  
•  Experts	  
•  Web	  resources	  
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Automation 

	  
Fully	  manual	  FM	  synthesis	  is	  tedious	  and	  error-‐prone	  

Fully	  
automated	  

Semi	  
automated	  

More	  manual	  
effort	  

Less	  manual	  
effort	  

More	  
precision	  

Less	  
precision	  
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Feature-Model Driven Engineering 
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Configura*on	  System	  
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Feature-Model Driven Engineering 

Feature	  Model	  

Reasoning	  Engine	   GUI	  

Data	  Analy*cs	  &	  
Decision	  Making	  
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