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LEARNING GOALS 

Explain the difference between versions, revisions and 

variants 

Understanding the appeal and the problems of clone-based 

development 

Use version control systems to implement and track minor 

variations 



GRAPH PL 
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GRAPH PL IMPL. 
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class Edge { 
  Node a, b; 
  Color color = new Color(); 
  Weight weight = new Weight(); 
  Edge(Node _a, Node _b) { a = _a; b = _b; } 
  void print() { 
    Color.setDisplayColor(color); 
    a.print(); b.print();  
    weight.print(); 
  } 
} 

class Edge { 
  Node a, b; 
  Color color = new Color(); 
  Weight weight = new Weight(); 
  Edge(Node _a, Node _b) { a = _a; b = _b; } 
  void print() { 
    Color.setDisplayColor(color); 
    a.print(); b.print();  
    weight.print(); 
  } 
} 

class Edge { 
  Node a, b; 
  Color color = new Color(); 
  Weight weight  
  Edge(Node _a, Node _b) { a = _a; b = _b; } 
  void print() { 
    Color.setDisplayColor(color); 
    a.print(); b.print();  
    weight.print(); 
  } 
} 

class Graph { 
  Vector nv = new Vector(); Vector ev = new Vector(); 
  Edge add(Node n, Node m) { 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e);  
    e.weight = new Weight(); 
    return e; 
  } 
  Edge add(Node n, Node m, Weight w) 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e); 
    e.weight = w; return e; 
  } 
  void print() { 
    for(int i = 0; i < ev.size(); i++) { 
      ((Edge)ev.get(i)).print();  
    } 
  } 
} 

class Graph { 
  Vector nv = new Vector(); Vector ev = new Vector(); 
  Edge add(Node n, Node m) { 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e);  
    e.weight = new Weight(); 
    return e; 
  } 
  Edge add(Node n, Node m, Weight w) 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e); 
    e.weight = w; return e; 
  } 
  void print() { 
    for(int i = 0; i < ev.size(); i++) { 
      ((Edge)ev.get(i)).print();  
    } 
  } 
} 

class Node { 
  int id = 0; 
  Color color = new Color(); 
  void print() {  
    Color.setDisplayColor(color); 
    System.out.print(id); 
  } 
} 

class Node { 
  int id = 0; 
  Color color = new Color(); 
  void print() {  
    Color.setDisplayColor(color); 
    System.out.print(id); 
  } 
} 

class Color { 
  static void setDisplayColor(Color c) { ... }  
} class Weight { void print() { ... } } 



VERSION 

CONTROL 

SYSTEMS 



BRANCHING & 

MERGING 



RELEASE PLANNING 



SOFTW. CONFIGURATION 

MANAGEMENT 

"tracking and controlling change in software dev." 

revision control 

build consistency and reproducability 

process enforcement 

reporting and auditing 

defect tracking 

release planning 





PRODUCT LINES WITH 

VERSION CONTROL 

[Staples&Hill, APSEC’04] 



FEATURE-

ORIENTATION? 



UNIFORMITY 

Java Code 

Documentation 

Models 

Build scripts 

License 

Grammars 

Compiled binaries 

HTML, JavaScript, CSS 

(binary files are difficult to merge) 
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APPEAL OF  

CLONE-AND-OWN 



PROBLEMS OF  

CLONE-AND-OWN 



[Dubinsky, CSMR'13] 



Montalvillo, L., & Díaz, O. (2015, July). Tuning GitHub for SPL 

development: branching models & repository operations for product 

engineers. In Proceedings of the 19th International Conference on 
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Stanciulescu, Schulze,  & Wasowski, 

Forked and Integrated Variants in an 

Open-Source Firmware Project. ICSME 

2015 





CLONE MANAGEMENT 

(VIRTUAL PLATFORM) 

Fischer, S., Linsbauer, L., Lopez-Herrejon, R. E., & Egyed, A. (2014, 

September). Enhancing clone-and-own with systematic reuse for developing 

software variants. In Software Maintenance and Evolution (ICSME), 2014 IEEE 

International Conference on (pp. 391-400). IEEE. 

Antkiewicz, M., Ji, W., Berger, T., Czarnecki, K., Schmorleiz, T., Lämmel, R., ... & 

Schaefer, I. (2014, May). Flexible product line engineering with a virtual platform. 

In Companion Proceedings of the 36th International Conference on Software 

Engineering (pp. 532-535). ACM. 
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DISCUSSION 

Modularity? 

Traceability? 

Effort? 

Granularity? 

Uniformity? 

 



LOAD-TIME 

VARIABILITY 



PARAMETER 

2
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PARAMETER –I IN 

GREP 

2
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GLOBAL 

CONFIGURATION 

OPTIONS 

class Conf { 
   public static boolean Logging = false; 
   public static boolean Windows = false; 
   public static boolean Linux = true; 
} 
class Main { 
  public void foo() { 
     if (Conf.Logging) 
        log(„running foo()“); 
     if (Conf.Windows) 
        callWindowsMethod(); 
     else if (Conf.Linux) 
        callLinuxMethod(); 
     else 
        throw RuntimeException(); 
  } 
} 2
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GRAPH IMPL. 

class Edge { 
  Node a, b; 
  Color color = new Color(); 
  Weight weight = new Weight(); 
  Edge(Node _a, Node _b) { a = _a; b = _b; } 
  void print() { 
    if (Conf. COLORED) Color.setDisplayColor(color); 
    a.print(); b.print();  
    if (Conf.WEIGHTED)  weight.print(); 
  } 
} 

class Graph { 
  Vector nv = new Vector(); Vector ev = new Vector(); 
  Edge add(Node n, Node m) { 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e);  
    if (Conf.WEIGHTED) e.weight = new Weight(); 
    return e; 
  } 
  Edge add(Node n, Node m, Weight w) 
    if (!Conf.WEIGHTED) throw RuntimeException(); 
    Edge e = new Edge(n, m); 
    nv.add(n); nv.add(m); ev.add(e); 
    e.weight = w; return e; 
  } 
  void print() { 
    for(int i = 0; i < ev.size(); i++) { 
      ((Edge)ev.get(i)).print();  
    } 
  } 
} 

class Node { 
  int id = 0; 
  Color color = new Color(); 
  void print() {  
   if (Conf.COLORED) Color.setDisplayColor(color); 
    System.out.print(id); 
  } 
} 

class Color { 
  static void setDisplayColor(Color c) { ... }  
} class Weight { void print() { ... } } 

class Conf { 
   public static boolean COLORED = true; 
   public static boolean WEIGHTED = false; 
} 
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PROPAGATING 

PARAMETERS 

2
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replacing global 
variables by  
parameters 



CONFIGURATION 

2
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Command line parameter 

Config files 

Dialogs 

Source code 

… 

 



DISCUSSION 

TRADEOFFS 

Modularity? 

Traceability? 

Effort? 

Granularity? 

Uniformity? 

 

 



3
1
 



FURTHER READING 

Staples, M., & Hill, D. (2004, November). Experiences 
adopting software product line development without a 
product line architecture. In Software Engineering 
Conference, 2004. 11th Asia-Pacific (pp. 176-183). IEEE. 

Dubinsky, Y.; Rubin, J.; Berger, T.; Duszynski, S.; Becker, M.; 
Czarnecki, K., "An Exploratory Study of Cloning in Industrial 
Software Product Lines," in 17th European Conference on 
Software Maintenance and Reengineering (CSMR), pp.25-34, 
2013 

Antkiewicz, M., Ji, W., Berger, T., Czarnecki, K., Schmorleiz, T., 
Lämmel, R., ... & Schaefer, I. (2014, May). Flexible product line 
engineering with a virtual platform. In Companion 
Proceedings of the 36th International Conference on 
Software Engineering (pp. 532-535). ACM. 

 


