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Introduction This section presents tools and techniques im-
plementing solutions to these problems. All tools

ing discipline in which feature models 121 ar perate onfeature descriptiong6]. Feature de-
g discipine ch teature moade .5.[ ] are use criptions are a textual analog of feature diagrams,
to model the commonality and variability in a prod-

.and are therefore more amenable to formal analysis

uct f"_im"y‘ It is our that VIew product_famlly €N and transformation. Moreover, they are much more
neering of very large and highly variable SyStemcsompact than graphical diagrams
cannot do without adequate tool support. When '

the number of variants that have to be delivered
and maintained is exponential, automatization is nBtnary Decision Diagrams
only desirable, but inevitable.

In this position paper we address two proble
that stand in the way of wide adoption of featur
oriented software engineering:

Feature Oriented Software Engineeriisgan emerg-

ature descriptions to Binary Decision Diagrams

DDs) [1, 5]. BDDs originate from modelcheck-
ing and can be used to efficiently represent boolean
e Feature models don't scale for application tlunctions.

very large systems. The consistency problem of a feature description
can be cast as satisfiability problem for boolean
§entences. Satisfiability is obtained by transforming
a proposition to a BDD. A BDD is an if-then-else

The rest of this paper is Organized as followdree, with Iogical variables (atomic features) as con-
First we present solutions to the problem that featu@éions. If common subtrees are shared, one obtains
models with exponentially many variants are ha@directed acyclic graph. A boolean sentence is sat-
to prove consistent. Additionally we present worisfiable,iff such a graph can be constructed and this
in progress on an interactive environment for fegraph is different from falsum.
ture models. Both can help in scaling feature mod- Checking the consistency of a selection of fea-
els for highly variable systems. The second part algires is equivalent to theatisfactionproblem for
dresses traceability issues in an very broad contexeolean sentences. This amounts to finding a path
We present areas of future work by discussing tiethe uniquerue leaf in the associated BDD.
relation between feature models and source code. Experiments show that the reduction in size ob-
tained by representing the configuration space as
BDDs is enormous.

nsé/e have tackled the first problem by transforming

e The “white-board distance” between featur
models and source code is too large.

Scaleability

:;%rnf[ﬁ;lt;\r; S;ggleel rsngi)?fcr;al?/ez\;girllsﬁle systems, Weature Analysis and Manipulation Environment
dror maintenance of large feature models we pro-
Rose an interactive Feature Analysis and Manipula-
tion Environment (FAME). FAME provides explicit
support for evolving and refactoring feature descrip-
e Maintenance of large feature models is hattbns.

(especially if they are specified graphically and Modifying large graphical feature models by hand

informally). is unpractical and error-prone. Therefore, FAME is

e Proving a feature model consistent by enum
ating all variants is infeasible (the configuratio
space is exponential).



based on textual feature descriptions. FAME sup-e How are code fragments expressed (in a dedi-
ports systematic editing of feature models through cated language or in an extended existing lan-
evolution operators. These evolution operators guage)?

range from simple edit steps to semantics preserv- i . _

ing refactorings such as fold/unfold or permute ar- ® How do code fragments interact with their en-

guments. vironment?
To inform the user as much as possible about theq How do code fragments interact with each
effect of her modifications, FAME includes a well- other?

formedness checker. For presentation purposes, fea-

ture descriptions can be pretty printed, or displayede How are these code fragments type-checked
as a graphical diagram. FAME can also provide a compositionally (i.e. without having to check
number of statistics about feature descriptions, such all valid combinations)?

as, the number of variants, the number of atomic fea-
ture, the maximum feature expression fan out etc.

In addition to evolving and analyzing a feature de- Going from aspects [3], via concerns [4], to fea-
scription, FAME can be used to check the descripyre diagrams we observe an increasing level of
tion for inconsistencies with the derived BDD. Thistrycture and expressivity at the level of describing
BDD is also used to validate feature selections. variability. This should be matched by increased ex-

pressivity at the level of code composition.

. Both approaches just sketched and the tools that
Traceability are needed to support them will be essential to make
Rrogress in the emerging discipline eéature Ori-
%gted Software Engineering

e How is the generated implementation tested?

One of the key challenges for feature oriented so

ware engineering is bridging the gap between pro

lem domain (feature description) and solution do-
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