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An observation/conjecture...

There is more practice in variasility management
than awarness on the practices described in
Software Product Line Engineering body of
knowlecdlge




The origins

Variability Management in an unaware software product
line company. An experience report

David Benavides and José A. Galindo
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Universidad de Sevilla
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ABSTRACT

Software product line adoption is a challenging task in soft-
ware development organisations. There are some reports in
the literalure ol how sollware product line engineering has
been adopted in several companies using different variabil-
ily management lechniques and patlerns. However, Lo the
best of our knowledge, there are no empirical reports on how
variability management is handled in companies that do not
know about software product line methods and tools. In this
paper we present an experience report observing variability
management practices in a software development company
that was unaware of software product line approaches. We
brieflly report. how variabilily management is performed in
different areas ranging from business architecture to software
assets management. From the observation we report some
open research opportunities for the future and foster further
similar and more structured empirical studies on unaware
software product line companies.

strategic decision [3]. There some reports on how compa-
nies transitioned towards a product line approach [4, 9, 14,
16, 20, 26]. According some of these reports, lor product
line adoption success, a strong management commitment
is needed as well as a long-term vision. According to [15]
smooth transition strategies eliminate many adoption barri-
ers. In this sense, a first step in a smooth transition strategy
can be to observe the current product-line-related practices
inside an unaware product line organisation, i.e. reporting
the existing approaches of the organisalion withoul giving
too much details on software product line engineering meth-
ods or tools.

To the best of our knowledge, there are no empirical re-
ports of what kind of product line practices are handled in
companies that do not know about software product line en-
gineering but that have a positive potential characteristics
[or the transition. To push forward in Lthis direction, in this
paper we present an experience report observing variability
managemenl. practices in a sollware development company

.. le hace bien al pais!

Philippe Collet
Andrze) Wasowski
Thorsten Weyer (Eds.)
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The origins
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EDITORIAL

Foreword to the special issue on empirical evidence
on software product line engineering

Ebrahim Bagheri' - David Benavides” + Klaus Schmid® -
Per Runeson*

Published onling: 9 June 2016
{2 Springer SciencetBusiness Media New York 2016

The software product line engineering paradigm promotes sharing common core assets for
building similar software systems. Researchers have argued that the deployment of product
line techniques can lead to lower development costs as well as improved delivery time. There
has also been some indication that, if systematically executed, products derived from a
software product line can enjoy higher quality levels given repeatedly tested core assets are
used in the development process (van der Linden et al. 2007). Researchers have explored
many exciting research challenges at different levels of abstraction ranging from high-level
melamodels for commonalily and vanabilily representation (Chen et al. 2009) (o low-level
pre-processor directives for incorporating variabilily in the code base (Liebig el al. 2010).
There 15 also a significanl body of knowledge on experiences in practically transferring or
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a student to “cheat”




One of the results
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ARTICLE INFO ABSTRACT

Keywords: Context: The adoption of Software Product Line Engineering (SPLE) is usually only based on its theoretical
Software product lines benefits instead of empirical evidences. In fact, there is no work that synthesizes the empirical studies on
Empirical strategies SPLE. This makes it difficult for researchers to base their contributions on previous works validated with an
Case s_md;.- empirical strategy.

Experiment

Objective: The objective of this work is to discover and summarize the studies that have used empirical
evidences in SPLE limited to those ones with the intervention of humans. This will allow evaluating the quality
and to know the scope of these studies over time. Doing so, research opportunities can arise

Methods: A systematic literature review was conducted. The scope of the work focuses on those studies in
which there is human intervention and were published between 2000 and 2018. We considered peer-reviewed
papers from journals and top software engineering conferences.

Results: Out of a total of 1880 studies in the initial set, a total of 62 primary studies were selected after
applying a series of inclusion and exclusion criteria. We found that, approximately 56% of the studies used
the empirical case study strategy while the rest used experimental strategies. Around 86% of the case studies
were performed in an industrial environment showing the penetration of SPLE in industry.

Conclusion: The interest of empirical studies has been growing since 2008. Around 95.16% of the studies
address aspects related to domain engineering while application engineering received less attention. Most of
the experiments and case study evaluated showed an acceptable level of quality. The first study found dates
from 2005 and since then, the interest in the empirical SPLE has increased.

Systematic literature review
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Research questions

RQ1: Are there empirical studies on SPLE with human

Intervention?

 RQ1.1. What empirical strategies have been used?
 RQ1.2. What processes of the SPLE framework have been studied?
 RQ1.3. In what context is empirical research done?

RQ2 What is the quality of the empirical studies reported In
SPLE?

RQ3 What is the scope of empirical research in SPLE?

 RQ3.1. In which journals or conferences are these types of articles published?
 RQ3.2. What is the temporal evolution in this type of studies?
 RQ3.3. What authors do research in this area?
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RQ1: Are there empirical
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human intervention?

 RQ1.1. What empirical
strategies have been used?

* RQ1.2. What processes of the
SPLE framework have been
studied?

 RQ1.3. In what context Is
empirical research done?
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RQ1.1. What empirical strategies have
been used?
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Conjecture

)

Q

a possible cause of the higher

number of case studies Is that

Industrial contexts are closer to
the SPL community
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Empirical studies on SPLE with case study.
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SOftwa re PrOd uct Ahmed [36] e P E 1 M C  Organizational management, Org. behavior
Berger [37] ;S o - - - - - - - P E 1 - - SPL, Variability Modeling, Empirical Soft. Engineering, Soft. Ecosystems
Li n e En g i n ee ri n g Classen [38] = & = = = = = = = 'TO 5 1 - - Feature models, Code, Modeling, Language
Costa [39] - - - v - - - - - TE s I L - Ontology, Feature model
Da Silva [40] L - - - - - - - P E I L C Requir. engineering, Agile methods, SPL. scoping
F , Da Silva [41] v f = = = = = = = P E 1 L €  Agile, Multi-method approach
Deelstra [42] S S - - - P E 1 - Prod. derivation, Variability management
Deelstra [43] v L - - - - - - - P S 1 - - Variability, Assessment, Evolution
Dey [44] - v o - = = - - - - P-TO 8§ I L Requir. elicitation, Adaptive systems
De Souza [45] N N - - p E I L C Prod. derivation
Diaz [46] - - $ - = - - - P s I L - Agile product-line engineering.
Diaz [47] v v - - - - - - TE s | L - Traceability M., Prod.-line archit.,Variability
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Eklund [49] - - v o - = - v - - P E I L - Architecting, Process
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Eriksson [51] - S - - - - P 5 I L - Feature model, Variability management
Ferreira [32] SO v P E 1 L SPL adoption, Multi-method approach
Figueiredo [52] A - - - - TE E A L - SPL, aspect-oriented programming, empirical evaluation.
R Q 1 2 W h at Galster [53] A A A - - - - P E I L - Variability, Enterprise software systems
" " Ganesan [54] N N N A A A A A | E I L - SPL Applying Monte-Carlo Simulation
Hanssen [55] A A A A A A E I L - Soft. prod. development, Agile soft. development
Hanssen [56] A A A A A v v P E I L - Agile soft. development, Qualitative research
p ro C e SS eS O Kim [33] - v Y - - - - - - P-TO 5 I L SR Domain requir.,Domain archit.,Quality attribute
Koziolek [57] v - - - - - - - - P s I - - Domain analysis , Business case
Martinez [58] Y - - v - - - TE E A L - SPL, Reverse-engineering, Extractive SPL Adoption
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= What is evaluated: TE = Technique; P = Process; TO = Tool.
Stu d I e d 7 Empirical objective: § = Proposal from the same paper; E = Evaluates an existing proposal; R = Replica of an experiment.
" Study Environment: A = Academic; I = Industrial.
No. Participants: L = No. participants < 20; M = 20 < No. participants < 100; H = No. participants = 100; - = Not specified.
Type of sample: SR = Simple random sampling;, ER = Stratified random sampling; C = Convenience sampling; - = Not specified.
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RQ1.3. In what context is empirical research done?
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Fig. 7. Environment of study.



Key findings

The empirical strategy mostly used in SPLE subjects is
the case study with approximately 56% while the rest of
the primary studies used experimentation.

Around 95.16% of the studies address issues related

to domain engineering, while application engineering
received less attention.

86% of the case studies were performed in an industrial
environment.

81% of the experiments were conducted in an academic
environment.
50% of the primary studies do not specify the type
of sample that was used to determine the study
participants.




RQ2 What is the quality of the empirical studies
reported in SPLE?
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Case study summary.
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Quality

18.52% of the
experiments met all
the criteria

recommended by
Wholin

37.14% of the case
studies met nine of
the 10 criteria
recommended by
Runeson




Research questions

RQ3 What Is the scope of empirical

research in SPLE?

* RQ3.1. In which journals or conferences are
these types of articles published?

* RQ3.2. What Is the temporal evolution In
this type of studies?

* RQ3.3. What authors do research in this
area”?




Venues...

Table 14
Number of papers per Journal or Conference.
Rank | No. Papers JournalConference QUASI
1 15 International Systems & Software Product Line Conference ()
2 12 Journal of Systems and Software 1
3 12 Information and Software Technology ()
1 4 Empirical Software Engineering 3 ()
5 3 Science of Computer Programming 1 2 ()
63 3 International Symposium on Empirical 2 1 0
Software Engineering and Measurement
7 2 Journal of Universal Computer Science 1 1 ]
5 2 Software (Quality Journal 1 1 0
g 2 Software - Practice and Experience 0 2 0
10 1 Journal of Biomedical Informatics 0 1 (
11 1 Requirements Engineering ( 1 ()
12 1 User Modeling and User-Adapted Interaction 1 0 ()
13 1 Expert Systems with Applications 1 0 0
14 1 software and Systems Modeling 1 0 ()
15 1 IET Software 1 0 0
16 1 International Conference on Software Engineering 0 1 (
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Conclusions

Il Empirical SPLE is In his
Infancy

SPL community Is close to
Industry

More empiricism needed in
application engineering

No empirical evidence on non
aware SPL companies
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