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Complexity of Feature Model (FM)
l " fiUsability,
J

L (Quality In use)

Adequate Tool Support is Needed
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1) How the FM tools offer the necessary
guality support to model variability

2) How to learn from their imperfections
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Quality Evaluation

Quality Evaluation of 9 FM Tools

Experimental Investigation
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Quality In
Use

1. Quality Criteria

Usability

Safety

- Quality in Use Model (ISO/IEC 25000)

Flexibility
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2. Methodology

2.1 Evaluation Criteria
1) Usability:

0 Efficiency:iexpended resourceso
Time =task completion time

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

d Satisfaction:o0t he degree to which users ar

e . g Do youifind the tool very easy to use?0

(10 strongly disagree to 50 strongly agree)



¥ 2. Methodology

2.1 Evaluation Criteria

2) Safety:
nall the potential negative effects r
Redundancy Anomalies Inconsistency Invalid Semantics

(00 not supported to 30 fully supported).
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2. Methodology

2.1 Evaluation Criteria

3) Flexibility: (coul dndt be evaluat e
Nt he degree to which the product 1 s US:s

4) Functional Usability Features (FUF):

Feedback

Undo/Redo

Form/Field Validation

Shortcuts

Support User Experience

Reuse Information (cut, copy and paste)
Help

o oo To Too T I I
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2. Methodology

2.2 Tools Selection

Tools

Pure::Variants

CaptainFeature

Developed by

Pure-Syst ems & company in Ger man)

Fachhochschule Kaiserlautern in Germany.

Used

. Industrial

Academic

Released

2003

FeaturelDE

Otto-von-Guericke-University Magdeburg in Germany.

Academic

MOSKitt

gvCASE project by the Valencian Regional Ministry of
Infrastructure and Transport in Spain.

Academic

Feature Modeling Tool

Research Group of GIRO at the University of Valladolid and
Burgos in Spain.

Academic

Feature Model DSL

RequiLine

Gunther Lenz and Christoph Wienands in Practical Software
Factories in .NET book.

Research Group Software Construction in Germany.

Academic

XFeature

An association of P&P Software Company with the Swiss
Federal Institute of Technology

CVM Tool

European project ATESST in Germany.
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3. Experimental Setup

Quality Evaluation of 9 FM Tools
prmme ey

Experimental Investigation

I Safety

I 5 Participants (experts)

I Recording screen activities Q&

Redundancy Anomalies Inconsistency Invalid Semantics

" Questionnaire =
" Three main sub processes: I FUFs
(1) Feature - Feedback - Support User Experience
- Undo/Redo - Reuse information
(2) Feature group _Field Validation - Help
(3) Feature constraints - Shortcuts
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4. Result

1) Usability:

o0 Efficiency

Task Completion Time

Feature Feature

Feature

Feature

Effort

Feature

Feature

Group Constraints Group Constraints
T9, T7, T6, T9, T4,[T8]
13| T9 T4 [T T4 T3 13| T4 T7
T4, T7, T2 T8|TS T3} T2, TS L FZ) T, 19, T1, TS T6’ T2,
18] T1, T6 T9,T7,|T3 T1 T1, T5, T6 Ig T2, T5
T5 T2, T1, T6 138 --- ---
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4. Result

1) Usability:

0 Satisfaction:

5_

T1 T2 3 T4 15 T6 T7 T8 T9

(10 strongly disagree, 20 disagree, 30 neither agree nor disagree, 40 agree and 50 strongly agree)
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4. Result

1) Usability:

0 Satisfaction:

Participants Comments:

Alnability to apply modeling skills and preferences

AMissing functionalities like copy/paste, shortcuts and
undo/redo

ARequiring more steps than needed

ARestrictions
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4. Result

2) Safety:

: : Invalid
Tools Redundancy Anomalies Inconsistency Semantics

T7

T2

T4

T9

T3

T8

TS5

T1

KX IX X XL
KX X K&

T6

(00 not supported, 10 slightly supported, 20 supported but not working properly and 306 fully supported)
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4. Result

3) Functional Usability Feature (FUF):

Undo Field User Reuse

Tools | [Feedback Redo Validation | Experience Shortcuts Information Help

T2

w
w

0

N

T7

19

T4

18

16

T1

TS5
T3
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(00 not supported, 10 slightly supported, 26 supported but not working properly and 306 fully supported)



N 5 Discussion and

| essons Learned

1) Usability

1.1) Creating and Editing
There are 5 different ways:
1) External window
2) Syntax
3) Toolbox

4) Context menu
5) Properties menu

1.2) Unnecessary Steps

1.3) Default Value & Position
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1.1) Creating and Editing

1) External window

£ New Feature

T = Ge 1
|  Roof TeREr=
== Edit general properties...

Unigque ID [ ' OULO7ROWWYhGES

Unigue Name I ¥

visible Name |
Class/Type ﬂas:feature q [ ps:feature
O or

(&) Mandatory O Optional
Variation Type - A
Def < Range l N
B Z O aec = = = = = s= 2_12 A

Description

[ (mNext> ][ _Fnish ][]
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1.1) Creating and Editing
2) Syntax

Add feature

F2 impliesF1

Help Ok
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1.1) Creating and Editing
3) Toolbox

[y Select
{ i Marquee

&, Zoom

+ Reference Model |
} Parent / Child

¢ Feature Link

&R X (= Elements 0|

}G—FI N%& [3) FeatureModel
{3 Feature

3 Entity

#3 Sub Entity
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1.1) Creating and Editing

4) Context menu
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1.1) Creating and Editing

5) Properties menu

Properties
= A: =Y
e
‘FE| Domam Relzton
Hierarchy_Type Not_Set
Rational
Rglot State_Closed False
/ .\.__‘. Va"abﬁy Optional ﬂ
Vs '\\'\ E Ungin Not_Set
/ 3 _reated Mandati-'
.‘,'.,/ "\ ‘ .
# N La5tChanged Altemative
O O Souree O
il P |
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1.2) Unnecessary Steps

R Pointer

™9 Feature :
I( Connect ]
A\ Alternative
"y Constraint |
= General

There are no
usable
controls in this
group. Drag
an item onto
this text to 3 | C 0
add it to the
toolbox.

Featurel Fe%%
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1.3) Default Value & Position




5. Discussion and

| essons Learned

What Is the most efficient and why?

Contextmenuis the most Efficient!
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Cmapn;% Proposed ldea

knowledge modeling kit ~ .
The IHMC CmapTools n A S1 n g I € Mo uUus e

software empowers
users to construct,
navigate, share, and
criticize knowledge
models represented
as Concept Maps

http://cmap.ihmc.us
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2) Safety

1. Inconsistency and Invalid Semantics (high)

2. Anomalies (medium)

3. Redundancy (low)
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3) Functional Usability Features (FUF)

I Reuse information (cut, copy and paste)
I Shortcuts

I Support User Experience
I Undo/Redo
I Form/Field Validation
| Feedback
I Help
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6. Future Work

Scalability

/_/%

Experimental

Investigation
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