
    
    
    
        
            
            
                
            

            
        
    


    
        Skip to main content
        
        

        
            
                Advertisement

                

            

        

        
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




        

    

    
        
    
        
            
    
        
    
        
            	
                        Home





	
                        Textbook


    

    
        
            
                
                [image: Book cover]
            
            
        
    

    

    
        
            Feature-Oriented Software Product Lines
        

        
            Concepts and Implementation

        
        	Textbook
	© 2013


        
        
                
                    
                

        

    



        
    


        
            
                

                
                    
                        Overview

                        
    
        
            	Authors:
	
                    	
                                Sven Apel
                                0, 
                            
	
                                Don Batory
                                1, 
                            
	
                                Christian Kästner
                                2, 
                            
	…
	
                                Gunter Saake
                                3
                            


                    Show authors
                


            
            	
                        
                            Sven Apel
                        
                        
                            	
                                    
                                        
                                            University of Passau, Passau, Germany

                                        
                                    

                                


                        
                        
                            
                                View author publications

                                
                                    You can also search for this author in
                                        
                                        PubMed
                                             
                                        Google Scholar
                                    
                                    

                                

                            

                        

                    
	
                        
                            Don Batory
                        
                        
                            	
                                    
                                        
                                            The University of Texas at Austin, Austin, USA

                                        
                                    

                                


                        
                        
                            
                                View author publications

                                
                                    You can also search for this author in
                                        
                                        PubMed
                                             
                                        Google Scholar
                                    
                                    

                                

                            

                        

                    
	
                        
                            Christian Kästner
                        
                        
                            	
                                    
                                        
                                            Carnegie Mellon University, Pittsburgh, USA

                                        
                                    

                                


                        
                        
                            
                                View author publications

                                
                                    You can also search for this author in
                                        
                                        PubMed
                                             
                                        Google Scholar
                                    
                                    

                                

                            

                        

                    
	
                        
                            Gunter Saake
                        
                        
                            	
                                    
                                        
                                            Otto-von-Guericke University, Magdeburg, Germany

                                        
                                    

                                


                        
                        
                            
                                View author publications

                                
                                    You can also search for this author in
                                        
                                        PubMed
                                             
                                        Google Scholar
                                    
                                    

                                

                            

                        

                    


        
        

        
            
                	Takes a dedicated development-oriented view, focusing on automatic product derivation based on feature selection
	Broad and unbiased presentation of classic as well as tools, novel implementation techniques, and programming paradigms
	Includes a broad classification of tools and techniques for all stages of the development process and a detailed discussion of tradeoffs
	Tied together by two running examples, one relevant for academic and one for industrial applications
	Combined author team of experienced pioneers in software product line development
	Includes supplementary material: sn.pub/extras



                
            

        
    

                        
    

        
        
    


                        
                            
    
        	
                    
                        
                    36k Accesses

                
	
                        
                            
                        352 
                            Citations
                        

                    
	
                        
                            
                        6
                        
                            
                                Altmetric
                            
                        

                    


    



                        

                    

                

                
                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        
                    
                

                
                    Access this book

                    
                        
                            
                                
                                    
                                        
                                            Log in via an institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                    
                    
                        
 
  
   
    
     
      
        
        eBook  USD 54.99 
        Price excludes VAT (USA) 
       

      

     

        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     
      
        
        Softcover Book  USD 69.99 
        Price excludes VAT (USA) 
       

      

     

        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

    
     
      
        
        Hardcover Book  USD 99.99 
        Price excludes VAT (USA) 
       

      

     

        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

   
  

  
   Tax calculation will be finalised at checkout

  

  
    Licence this eBook for your library 
     
     
   

    Learn about institutional subscriptions 
     
     
   

  

 

 
 
 


                    

                    Other ways to access

                    
                        
                            Licence this eBook for your library
                                
                                    
                                
                                

                        
                        Institutional subscriptions
                            
                                
                            
                        

                    

                



                
    
        
                
    
        
            
                Search within this book
                
                    
                    
                        
                            
                        
                        Search
                    
                    
                    
                

            

        

    


                
                    Table of contents (10 chapters)

                    
                        
                            	
        
            
                    Front Matter

                
                Pages i-xvi
                

            

                
        
            Download chapter PDF
                
                    
                
            
        

    
            

        

    
	
                                            
                                                
                                                    Software Product Lines

                                                    	
        
            
                    Front Matter

                
                Pages 1-1
                

            

                
        
            Download chapter PDF
                
                    
                
            
        

    
            

        

    
	
        
            
                                
                                    Software Product Lines
                                

                            
                        
                
                    	Sven Apel, Don Batory, Christian Kästner, Gunter Saake


                Pages 3-15
                

            


        

    
	
        
            
                                
                                    A Development Process for Feature-Oriented Product Lines
                                

                            
                        
                
                    	Sven Apel, Don Batory, Christian Kästner, Gunter Saake


                Pages 17-44
                

            


        

    


                                                

                                            

                                        
	
                                            
                                                
                                                    Variability Implementation

                                                    	
        
            
                    Front Matter

                
                Pages 45-45
                

            

                
        
            Download chapter PDF
                
                    
                
            
        

    
            

        

    
	
        
            
                                
                                    Basic Concepts, Classification, and Quality Criteria
                                

                            
                        
                
                    	Sven Apel, Don Batory, Christian Kästner, Gunter Saake


                Pages 47-63
                

            


        

    
	
        
            
                                
                                    Classic, Language-Based Variability Mechanisms
                                

                            
                        
                
                    	Sven Apel, Don Batory, Christian Kästner, Gunter Saake


                Pages 65-97
                

            


        

    
	
        
            
                                
                                    Classic, Tool-Driven Variability Mechanisms
                                

                            
                        
                
                    	Sven Apel, Don Batory, Christian Kästner, Gunter Saake


                Pages 99-127
                

            


        

    
	
        
            
                                
                                    Advanced, Language-Based Variability Mechanisms
                                

                            
                        
                
                    	Sven Apel, Don Batory, Christian Kästner, Gunter Saake


                Pages 129-174
                

            


        

    
	
        
            
                                
                                    Advanced, Tool-Driven Variability Mechanisms
                                

                            
                        
                
                    	Sven Apel, Don Batory, Christian Kästner, Gunter Saake


                Pages 175-189
                

            


        

    


                                                

                                            

                                        
	
                                            
                                                
                                                    Advanced Topics

                                                    	
        
            
                    Front Matter

                
                Pages 191-191
                

            

                
        
            Download chapter PDF
                
                    
                
            
        

    
            

        

    
	
        
            
                                
                                    Refactoring of Software Product Lines
                                

                            
                        
                
                    	Sven Apel, Don Batory, Christian Kästner, Gunter Saake


                Pages 193-212
                

            


        

    
	
        
            
                                
                                    Feature Interactions
                                

                            
                        
                
                    	Sven Apel, Don Batory, Christian Kästner, Gunter Saake


                Pages 213-241
                

            


        

    
	
        
            
                                
                                    Analysis of Software Product Lines
                                

                            
                        
                
                    	Sven Apel, Don Batory, Christian Kästner, Gunter Saake


                Pages 243-282
                

            


        

    


                                                

                                            

                                        
	
        
            
                    Back Matter

                
                Pages 283-315
                

            

                
        
            Download chapter PDF
                
                    
                
            
        

    
            

        

    


                            

                            
    
        
            
                Back to top
                
                    
                
            
        

    

                        
                    

                
    

                
                
    
        
            
                Keywords

                
                    	
                                
                                
                                    customization
                                
                                
                            
	
                                
                                
                                    feature-oriented development
                                
                                
                            
	
                                
                                
                                    requirements engineering
                                
                                
                            
	
                                
                                
                                    software engineering
                                
                                
                            
	
                                
                                
                                    variability modeling
                                
                                
                            


                

            
        

        
            
                
                    About this book

                    
                        While standardization has empowered the software industry to substantially scale software development and to provide affordable software to a broad market, it often does not address smaller market segments, nor the needs and wishes of individual customers.  Software product lines reconcile mass production and standardization with mass customization in software engineering. Ideally, based on a set of reusable parts, a software manufacturer can generate a software product based on the requirements of its customer. The concept of features is central to achieving this level of automation, because features bridge the gap between the requirements the customer has and the functionality a product provides. Thus features are a central concept in all phases of product-line development.
 
The authors take a developer’s viewpoint, focus on the development, maintenance, and implementation of product-line variability, and especially concentrate on automated product derivation based on a user’s feature selection. The book consists of three parts. Part I provides a general introduction to feature-oriented software product lines, describing the product-line approach and introducing the product-line development process with its two elements of domain and application engineering. The pivotal part II covers a wide variety of implementation techniques including design patterns, frameworks, components, feature-oriented programming, and aspect-oriented programming, as well as tool-based approaches including preprocessors, build systems, version-control systems, and virtual separation of concerns. Finally, part III is devoted to advanced topics related to feature-oriented product lines like refactoring, feature interaction, and analysis tools specific to product lines. In addition, an appendix listsvarious helpful tools for software product-line development, along with a description of how they relate to the topics covered in this book.
 
To tie the book together, the authors use two running examples that are well documented in the product-line literature: data management for embedded systems, and variations of graph data structures. They start every chapter by explicitly stating the respective learning goals and finish it with a set of exercises; additional teaching material is also available online. All these features make the book ideally suited for teaching – both for academic classes and for professionals interested in self-study.

                    

                
            
        

        
            
                
                    Reviews

                    
                        “The book provides a systematic introduction to feature-oriented software product lines, and leads the reader to more advanced topics in its second half. The authors distill the concepts and principles underlying the field with remarkable clarity, providing a much-needed foundation for the field. They also illustrate these concepts and principles using concrete examples, showcasing 
languages, tools, and systems from both industrial practice and latest research. (…) There is no better team than these four authors to write about feature-oriented software product lines. The authors have made fundamental scientific and engineering contributions to the field.” from the foreword by Krzysztof Czarnecki, University of Waterloo, Canada
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