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Introduction



Variability Intensive Systems (VIS)
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How to create a VIS?

Software Product Lines

Introduction→ SPLs→ Variability modeling→ Variability analysis→ Variability implementation→ Product generation



Traditional approach (mass production)
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SPL approach (mass customization)

Core Assets

Product 1 Product 2 Product 3

Product 5Product 4 Product 6

Introduction→ SPLs→ Variability modeling→ Variability analysis→ Variability implementation→ Product generation

6/33



SPL approach
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SPL transition approaches

Product 1 Product 2 Product 3

Reactive approach

Product 1 Product 2 Product 3

Proactive approach
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Let’s learn proactive
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SPL activities for proactive approach
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SPL tools

• FeatureIDE and UVL: http://www.featureide.com/

• Clafer: http://t3-necsis.cs.uwaterloo.ca:8094/

• Glencoe: https://glencoe.hochschule-trier.de/

• SPLOT: http://www.splot-research.org/

• FaMa: https://www.isa.us.es/fama/?FaMa_Current_Projects

• pure::variants: https://www.pure-systems.com/

…
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1. Variability modeling
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Modeling techniques
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Orthogonal
variability 
modelling

Feature modelling

COVAMOF

Decision modelling

UML-based

Ad-hoc solutions: tables, textual docs, ...

Techniques
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Feature models
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Feature models
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180 features→ 5719775658520318301491199 configurations
(5*10^24)
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Feature models
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2. Variability analysis
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Automated Analysis of feature models (AAFM)
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Analysis Process

Analysis 
results

Analysis 
operations

Formalization

Feature Model
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Analysis operations
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My app requires 
WiFi and Bluetooth 5

In how many different 
devices will it work?

<
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Analysis operations catalog
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Automated analysis
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Advanced operations

24/33

• Optimization of FMs configurations
• Feature atributes

• Cost
• Performance
• Energy consumption
• …

• Goal: Obtaining optimum configurations
based on a quality criteria.

• Sampling configurations
• Sampling techniques: 

• Uniform random sampling (URS)
• Latin hypercube sampling (LHS)
• Statistical recursive searching (SRS)
• …

• Goal: Not evaluating all possible
configurations.

C
o

st

Config. 1
Config. 2
Config. 3

Cost
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3. Variability implementation
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Implementation approaches
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Implementation approaches
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4. Product derivation
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Product generation

Variability
Engine

Implementation
method
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Variability resolution
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Ortoghonal approach

Variability
Engine

http://caosd.lcc.uma.es/vexgine/
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Questions

• José Miguel Horcas
• https://sites.google.com/view/josemiguelhorcas

• horcas@lcc.uma.es

CAOSD group, Universidad de Málaga 

http://caosd.lcc.uma.es/
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