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Context and Motivation 

  Several application domains 

  Smart grids 
  Smart cities 
  Simulations of complex systems 
 ... 

  Agent-oriented Software Engineering(AOSE) 

  MAS methods and meta-models: Gaia, Ingenias, PASSI, ADELFE, 
ASPECS, TROPOS, Prometheus… 

  MAS tools and languages: Jade, Jason, JaCaMo, Netlogo, Repast 
… 
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Context and Motivation 

  AOSE approaches are not suitable to develop similar 
applications (a.k.a; MAS families) 

  MAS families present similarities (i.e. commonalities) and 
differences (i.e. variabilities) 

  Managing MAS variability in MAS families  

  key solution to capitalize MAS implementation expertise. 
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Context and Motivation 

   Software Product Line Engineering (SPLE) 

  an interesting solution to manage MAS variability 

  Software product line (SPL) 

set of software-intensive systems sharing a common, 
managed set of features that satisfy the specific needs of a 
particular market segment and that are developed from a 
common set of core assets in a prescribed way. It focuses on 
capturing commonality and variability between several 
software products (Clements01). 
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Context and Motivation 

 Software Product Line Engineering framework 
[Apel et al, 2013] 

Code Generator 

  Configuration 
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Context and Motivation 

  Several MAS-PL Approaches (Peña et al, 2006, 2007; Nunes 
et al, 2009, 2010, 2011; Dehlinger et al, 2011; Ayala et al, 2015) 

   + introduce the notion of variability for a reuse issue within a MAS 
family.  

   + often built as extensions of existing methods.  

   - introduce complex notations to specify variability at domain 
engineering. 

   - only address an specific domain 

   - focus on the domain analysis   
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Our MAS-PL approach 
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Our MAS-PL approach 
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Our MAS-PL approach 
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Our MAS-PL approach 
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Our MAS-PL approach 
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MAS Analysis 

  Generic MAS FM 
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MAS Analysis 
  Specific MAS FM 

  Multiagent Programming Contest 2016: agent in the cities 
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MAS Analysis 
  Specific MAS FM 

  Multiagent Programming Contest 2016: agent in the cities 
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MAS Analysis 
  Specific MAS FM 
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MAS Implementation  

  Generic MAS FM implementation 

  Four types of  artifacts: Agent, Interaction, Environment and 
Organization artefcats 
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MAS Implementation  

  Specific MAS FM implementation 
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MAS Implementation 

  Application engineering 
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Evaluation 
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Evaluation 
Saved development  
effort: 354 lines of code  
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Evaluation 
Saved development  
effort: 21 methods 
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Conclusion and Future Work 

 A New MAS-PL approach 

 facilitates the reuse in MAS engineering 
 facilitates the development of MAS families 
 Is based on Feature Composition (Feature House) 

 Several examples  

  Book trading  with jade 
  Multiagent Programming Contest 
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Conclusion and Future Work 

  Extend the Generic MAS FM 

  Refine the Organizational features 

  Refine the Interactional features 

 Enrich the set of reusable artifacts with reusable components 
extracted from multi-agent frameworks (JaCAMO, JADE .etc) 

 Experiment other specific application domains 


