
Variability@ER11

Feature Modeling Tools: Evaluation 

and Lessons learned

Mohammed El Dammagh, Olga De Troyer

Web & Information Systems Engineering (WISE) 

Vrije Universiteit Brussel

Pleinlaan 2, 1050 Brussels, Belgium

{Mohammed.ElDammagh, Olga.DeTroyer}@vub.ac.be



Variability@ER11 2

Complexity of Feature Model (FM)

Challenge

ñUsability, Safetyò
(Quality in use)

Adequate Tool Support is Needed
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Purpose

1) How the FM tools offer the necessary 

quality support to model variability 

2) How to learn from their imperfections
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Quality Evaluation
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Overview
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2. Methodology 
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1. Quality Criteria

- Quality in Use Model (ISO/IEC 25000)

Quality in 

Use

Usability FlexibilitySafety
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2. Methodology

2.1   Evaluation Criteria

1) Usability:

ð Efficiency:ñexpended resourcesò 

Time = task completion time

Effort = mc (mouse clicks) + mk (keyboard strokes ) + mic (mouse trajectory)

ð Satisfaction:òthe degree to which users are satisfiedò 

e.g.: ñDo you find the tool very easy to use?ò

(1ðstrongly disagree to 5ðstrongly agree) 
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2. Methodology

2.1   Evaluation Criteria

2) Safety:

ñall the potential negative effects resulting from incomplete or incorrect outputò

(0ðnot supported to 3ðfully supported).
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2. Methodology

2.1   Evaluation Criteria

4) Functional Usability Features (FUF):

3) Flexibility: 
ñthe degree to which the product is usable in all potential contexts of useò

Å Feedback

Å Undo/Redo

Å Form/Field Validation

Å Shortcuts

Å Support User Experience

Å Reuse Information (cut, copy and paste)

Å Help

(couldnôt be evaluated)
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2. Methodology

2.2   Tools Selection

Tools Developed by Used Released 

Pure::Variants Pure-Systemsô company in Germany.Industrial 2003

CaptainFeature Fachhochschule Kaiserlautern in Germany. Academic 2002

FeatureIDE Otto-von-Guericke-University Magdeburg in Germany. Academic 2005

MOSKitt
gvCASE project by the Valencian Regional Ministry of 

Infrastructure and Transport in Spain.
Academic 2008

Feature Modeling Tool
Research Group of GIRO at the University of Valladolid and 

Burgos in Spain. 
Academic 2008

Feature Model DSL
Gunther Lenz and Christoph Wienands in Practical Software 

Factories in .NET book.
Academic 2008

RequiLine Research Group Software Construction in Germany. Both 2005

XFeature
An association of P&P Software Company with the Swiss 

Federal Institute of Technology 
Both 2005

CVM Tool European project ATESST in Germany. Both 2009
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3. Experimental Setup

ï5 Participants (experts)

ïRecording screen activities

ïQuestionnaire

ïThree main sub processes: 

(1) Feature

(2) Feature group

(3) Feature constraints

ïSafety

ïFUFs

- Feedback

- Undo/Redo

- Field Validation

- Shortcuts

- Support User Experience

- Reuse information 

- Help

(1)

(2)

(3)

Experimental Investigation 

Quality Evaluation of 9 FM Tools
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4. Result

1) Usability:

ð Efficiency

Task Completion Time Effort

Feature
Feature 

Group

Feature 

Constraints
Feature

Feature 

Group

Feature 

Constraints

1 T3, T9 T4
T9, T7, T6, 

T8, T4
T3 T3, T4

T9, T4, T8, 

T7

2 T4, T7, T2 T8,T5 T3, T2, T5
T4, T9, T7, 

T2
T9, T1, T5

T6, T3, T2, 

T1

3 T8, T1, T6 T9,T7, T3 T1 T1, T5, T6
T8, T7, T2, 

T6
T5

4 T5 T2, T1, T6 --- T8 --- ---
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4. Result

1) Usability:

ð Satisfaction:

1

2

3

4

5

T1 T2 T3 T4 T5 T6 T7 T8 T9

(1ðstrongly disagree, 2ðdisagree, 3ðneither agree nor disagree, 4ðagree and 5ðstrongly agree)



Variability@ER11 14

4. Result

1) Usability:

Participants Comments:

ÅInability to apply modeling skills and preferences 

ÅMissing functionalities like copy/paste, shortcuts and 

undo/redo 

ÅRequiring more steps than needed

ÅRestrictions

ð Satisfaction:



Variability@ER11 15

4. Result

2) Safety:

Tools Redundancy Anomalies Inconsistency
Invalid

Semantics

T7 3 3 3 3

T2 0 0 3 3

T4 0 0 3 3

T9 0 0 0 3

T3 0 0 0 3

T8 0 0 0 3

T5 0 0 0 1

T1 0 0 0 0

T6 0 0 0 0

(0ðnot supported, 1ðslightly supported, 2ðsupported but not working properly and 3ðfully supported)
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4. Result

3) Functional Usability Feature (FUF):

(0ðnot supported, 1ðslightly supported, 2ðsupported but not working properly and 3ðfully supported)

Tools Feedback
Undo

Redo

Field

Validation

User

Experience
Shortcuts

Reuse

Information
Help

T2 1 3 3 0 1 2 3

T7 1 3 3 0 1 2 0

T9 0 3 3 0 1 0 3

T4 1 2 3 0 1 2 0

T8 1 3 3 0 1 0 0

T6 0 3 0 0 1 2 0

T1 0 0 3 0 0 0 3

T5 0 3 1 0 1 0 0

T3 1 0 3 0 0 0 0
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5. Discussion and 

Lessons Learned 

1) Usability

There are 5 different ways:

1) External window

2) Syntax

3) Toolbox 

4) Context menu

5) Properties menu

1.1) Creating and Editing

1.2) Unnecessary Steps

1.3) Default Value & Position
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5. Discussion and 

Lessons Learned 

1) External window

1.1) Creating and Editing
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5. Discussion and 

Lessons Learned 

2) Syntax

1.1) Creating and Editing
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5. Discussion and 

Lessons Learned 

3) Toolbox

1.1) Creating and Editing
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5. Discussion and 

Lessons Learned 

4) Context menu

1.1) Creating and Editing
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5. Discussion and 

Lessons Learned 

5) Properties menu

1.1) Creating and Editing
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5. Discussion and 

Lessons Learned 

1.2) Unnecessary Steps
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5. Discussion and 

Lessons Learned 

1.3) Default Value & Position
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5. Discussion and 

Lessons Learned 

What is the most efficient and why?

Contextmenu is the most Efficient!
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5. Discussion and 

Lessons Learned 

http://cmap.ihmc.us

Proposed Idea
ñA Single Mouse Click!ò



Variability@ER11 27

5. Discussion and 

Lessons Learned 

2) Safety

1. Inconsistency and Invalid Semantics (high)

2.  Anomalies (medium)

3. Redundancy (low)
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5. Discussion and 

Lessons Learned 

3) Functional Usability Features (FUF)

ïReuse information (cut, copy and paste)

ïShortcuts

ïSupport User Experience

ïUndo/Redo

ïForm/Field Validation

ïFeedback

ïHelp
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6. Future Work

Experimental Investigation 

Scalability

The tools in a large-

scale real-life 

example


