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Agenda  
➢Deriving  Req. Models from Product Line Specs. 

➢Product Derivations Approaches 

➢Strength and Weakness 

➢Questions / Discussion 

 



Req. Models from Product Line Specification 
➢Requirements Models embed product features 

➢Features exhibit commonalities and variation of software product lines 

➢Product line specification depict domain specific language 

→ Challenge:  

Mapping product derived from a feature model to requirements specification 

 



Product Derivation Approach - I 
Mapping Features to Models: UML        (Czarnecki & Michal, 2005)                     

  



Feature Configuration 

Legend: 

 
Cardinality [1:1] 

 

Optional [0:1] 

 

Group [1:k]    

 

Grouped feature   



Template Instantiation:  Activity Diagram  



Template Instantiation: Class Diagram  



Product Derivation Approach - II 
Stepwise and Incremental: ADORA    (Stoiber & Glinz, 2010) 



Stepwise Incremental Product Derivation 



Constraint Analysis with ADORA 
The approach uses Boolean satisfiability (SAT) of constraints 
to determine what set of decisions satisfy the model. 

1) An undecided decision item is decided once true (a), 
and once false (b) 
 

2) Each remaining undecided item (if any) are run through 
step 1 (once set to true, then to false). 
 

3) When all combinations of decision are made in 2, then 
the SAT solver is run over each combination to see if 
they meet all constraints. 

a) If yes, then this is a valid set of decisions 
b) If no, then the first decision (of the set of 

decision) is checked as to whether it was true or 
false. The opposite of that result is applied to the 
next decision, then it is entered into the ‘ifTrue’ or 

‘ifFalse’ column of the decision table for the item. 



Comparison of Approaches 
Incremental Product Derivation Mapping Features to Models 

Strengths ● Provides single model of decisions, 

variations (of requirements) and constraints 

● Provides autonomous means to determine 

satisfiability of decisions to constraints 

● Model templates can be incrementally 

created with feature models 

● Expressing PCs and MEs in terms of 

features provides traceability between 

features and their realization in models 

 

Weaknesses ● Requires domain knowledge of different 

graphical model entities (i.e. aspect 

container, object set, etc.) that must be 

understood by technical and non-technical 

team members to be effectively used 

● Could require significant amounts of time to 

setup and utilize system 

● Simple decisions to be made multiplies the 

number of paths needed for SAT (O(2n)) 

when not modeling could significantly 

reduce number of paths needed for SAT 

● Not suitable for product lines with complex 

constraints as this approach can only 

define simple variability constraints 

● Use of different diagrams requires context 

switching which is not ideal  

● Annotation can be tedious, if the models 

are iterated the annotations will need to be 

modified 

● Only provides names of available features, 

no details about concrete functionality 



Questions / Discussion 
➢Which of the two approaches would be useful in case of tracing 

requirements of the models?  



 

Thank You! 


