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REVPLINE Approach

1.1 Abstract

In order to migrate software product variants that are considered similar into

a Software Product Line (SPL), it is essential to identify the mandatory and

optional features between the product variants. To exploit existing software

variants and build a SPL, a feature model of this SPL must be built as a first

step. To do so, it is necessary to mine optional and mandatory features from

the source code of the software variants. Thus, we propose in this book, a new

approach to mine features and feature models from the object-oriented source

code of a set of software variants, based on Formal Concept Analysis and Latent

Semantic Indexing. To validate our approach, we applied it to ArgoUML and

Mobile media case studies. The results of this evaluation validate the relevance

and the performance of our proposal as most of the features were correctly

identified.

Keywords: REVPLINE approach, Reengineering, Feature mining, Feature

Model, Software Product Line Engineering, Software product variants, Struc-

tural similarity, Lexical similarity, Formal Concept Analysis, Latent Semantic

Indexing, Code dependencies.
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1.2 Introduction

Similarly to car manufacturers who propose a full range of cars with common

characteristics and numerous variants and options, software development may

cater to various needs and propose as a result a software family instead of one

single product. Such software family is called a software product line (SPL).

.

.

.

.

.

.

1.3 Conclusion and Perspectives

In this book, we proposed an approach based on FCA and LSI to mine features

and feature model from the object-oriented source code of software product

variants. We have implemented our approach and evaluated its produced results

on two case studies. The results of this evaluation validate the relevance and the

performance of our proposal as most of the features were correctly identified.

The threat to the validity of our approach is that developers might not use

the same vocabularies to name OBEs across software product variants. This

means that lexical similarity may be not reliable (or should be improved with

other techniques) in all cases to identify common and variable features.

Furthermore, there is a limitation to using FCA as a clustering technique.

FCA deals with binary formal context (1, 0). When we transform the (numeri-

cal) cosine similarity matrices into (binary) formal contexts, we use a threshold.

So if the similarity value between query and document is greater than or equal
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to 0.70, the two documents are considered similar. By contrast, if the similarity

value is less than the threshold (i.e., 0.69) the two documents are considered

not similar. FCA deals with discrete values (0, 1). This affects the quality of

the result, where the similarity value 0.99 is equal to 0.70 and 0.69 is equal to

0.

In the future, we plan to identify the junctions between feature implemen-

tations in an automatic way. We also plan to automatically propose feature

names for the atomic blocks (i.e., feature implementations). Finally, we plan

to use the mined common and variable features and the lattices to automate

the building of the studied software family’s feature model with its constraints.

In this book, we proposed an approach to extract features and feature model

from software variants configurations. As a perspective of this work, we plan to

develop a framework that enables us to derive the requested software based on

the extracted feature model and the core asset that extracted by REVPLINE

approach (cf. Figure 1.1).

Figure 1.1: Extraction of a product by selecting its features from FM.
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