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Abstract

This paper introduces S.P.L.O.T., a Web-based reason-
ing and configuration system for Software Product Lines
(SPLs). The system benefits from mature logic-based rea-
soning techniques such as SAT solvers and binary decision
diagrams to provide efficient reasoning and interactive con-
figuration services to SPL researchers and practitioners. In
addition, the system provides a feature model repository
containing real and generated models to encourage knowl-
edge sharing among researchers in the field.

Categories and Subject Descriptors D.2.2 [Software En-
gineering]: Design Tools and Techniques—CASE; D.2.1
[Software Engineering]: Requirements/Specifications—Tools

General Terms Design

Keywords Software Product Lines, Feature Models, Auto-
mated Reasoning, Interactive Configuration, Feature Model
Analysis

1. Introduction

Software Product Lines (SPLs) [6, 7] is a contemporary ap-
proach to software development that promotes “reuse” to
a first-class citizen aiming at reducing overall development
time and cost while improving product quality. Feature mod-
els [9] play an important role in SPLs by providing means to
represent the commonalities and variabilities within a fam-
ily of systems which thereby allows individual family mem-
bers to be safely configured. This year, the SPL. commu-
nity celebrates the 20" anniversary of feature models as a
recognition of its relevance to the field. Currently, several
feature-based reasoning [14, 11] and configuration [1, 10, 5]
tools are available taking advantage of mature logic-based
systems such as SAT solvers [12], binary decision diagrams
(BDDs) [13] and constraint solvers [3] among others.
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In this paper, we introduce a new reasoning and configu-
ration system for feature models called S.P.L.O.T.! (avail-
able at www.splot-research.org). S.P.L.O.T. offers a dy-
namic Web-based interface backed up by a rich set of state-
of-the-art algorithms for configuring and reasoning on Soft-
ware Product Lines by means of feature models. To the best
of our knowledge, S.P.L.O.T. is the first internet-based sys-
tem to deliver such a variety of services for SPL end-users
and researchers. Since its launch in May 2009, S.P.L.O.T.
has been visited by several research groups from over 15
countries.

In the next sections, we introduce S.P.L.O.T ., its reason-
ing infra-structure, provided services and the repository of
feature models.

2. S.PL.O.T.

2.1 Overview

S.P.L.O.T. is a Web-based system developed in Java® that
uses an HTML template engine to build highly-interactive
Ajax-based reasoning and configuration user interfaces. As
the system is internet-based it strongly facilitates knowledge
sharing (e.g. feature model repository) and does not require
downloading software updates. S.P.L.O.T. is supported by
sophisticated configuration engines and efficient automated
reasoning systems based on public SAT (SAT4J [4]) and
BDD (JavaBDD [15]) engines. In addition, S.P.L.O.T. of-
fers a repository of feature models as discussed later.

2.2 Reasoning Techniques

Research exploring the connection between feature models
and propositional logic [2] has enabled the use of logic-
based techniques such as BDDs and SAT solvers to rea-
son on feature models. However, it is well-known that
those techniques can suffer from space (BDD) and/or time
(SAT) intractability problems. To minimize such problems,
S.P.L.O.T. makes use of novel BDD heuristics [13] to shrink
the size of BDDs as much as possible. As well, the system
capitalizes on the observed efficiency of SAT systems in the
feature modeling domain [12] to provide high-performance
SAT-based algorithms (e.g. valid domain computation).
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Specifically, S.P.L.O.T. uses a BDD engine to count
valid configurations, to calculate the variability degree of
feature models and to perform interactive configuration.
Moreover, a SAT solver is also used to support interactive
configuration and to perform debugging tasks such as check-
ing the consistency of feature models and detecting common
and dead features. We expect new reasoning techniques and
operations to be supported in the near future.

2.3 Services

Currently, S.P.L.O.T. provides two major services: auto-
mated reasoning and product configuration. Reasoning fo-
cus on automating statistics computation (e.g. depth of the
feature tree, number of features) and critical debugging tasks
such as checking the consistency of feature models and de-
tecting the presence of dead and common features. In ad-
dition, reasoning supports measuring properties such as the
number of valid configurations and the variability degree
of feature models. With regards to product configuration,
S.P.L.O.T. currently supports interactive configuration [8]
in which users make a decision at a time and the config-
uration system automatically propagates those decisions
to enforce their consistency. This results in a backtrack-
free configuration process directly benefiting users that are
never forced to revisit past decisions. Among current op-
erations supported are configuring, undoing, toggling (in-
cluding a conflict resolution strategy), and auto-completing.
S.P.L.O.T. achieves high performance in interactive config-
uration by using BDDs and a novel SAT-based valid domain
computation algorithm?® that minimizes the number of SAT
checks performed.

2.4 Feature Model Repository

A major issue reported by SPL researchers is the lack of
publicly-available feature models. S.P.L.O.T. tackles this
issue by providing a public model repository containing over
20 real models previously published in the literature and
several automatically-generated models with up to 10,000
features. We strongly encourage researchers to submit their
own models to the repository.

3. Conclusion

We presented S.P.L.O.T., a Web-based reasoning and con-
figuration system for Software Product Lines. The system
benefits from logic-based reasoning techniques such as SAT
solvers and BDDs to provide efficient reasoning and inter-
active configuration services to SPL researchers and prac-
titioners. In addition, a feature model repository containing
real and generated models is available to encourage knowl-
edge sharing among researchers. Currently, S.P.L.O.T. is on
experimental stage and we expect many new features to be
added in the near future.
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