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Abstract
Software development is studying, Design, build
transforming,  develop, maintain and improve the
software.
In this paper we are looking for an improvement
reconstruction  remodularized  architecture by
applying a technique of adding a new functionality with
business classes and utilities classes in a package with
an Approach Based on Formal Concept Analysis.
Keyword:  Reconstruction Remodularized
Architecture, Formal Concept Analysis.

1. Introduction

A software project is to group in packages, folders,
business classes and utilities classes corresponding to
the entities from directly functional needs. The
attributes of these classes contain the specific data to be
processed by the system. The methods correspond to
different features associated with the entity represented
by the class:.

Use a business architecture in a software project
responds to a need of factorization and differentiation
of the Code, providing an additional level of
abstraction:.

Our principle design based on the idea of adding
business classes and utilities classes in a software
architecture by using a technique based on a method of
formal concept analysis FCA providing expert software
means for performing an addition of class in a
package.

We illustrate our proposal with a theoretical example
(Figurel) [11][12].

Section 2 presents our example, then we describe the
approach in Section 3. Related work is presented in
Section 4, and then we conclude in Section 5.
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2. llustration

In this section we suggest contexts of use for the
addition of new classes in a software (eg. new
functionality with business classes and utilities classes)
and it is desired to store classes somewhere in existing
packages in a remodularized architecture.

Our choice was focused on a remodularised
architecture 1 (Figure 1) extracted from papers
[11][12], consisting of 4 packages [A, B, C, D]
connected between them without being shown by
simplicity.

These packages are expected to contain more classes
that are not shown also for reasons of simplicity.

This architecture includes classes with relationships:

e Internal-between classes in the same package.
e External-between  classes in  different
packages.

We believe that the Formal Concept Analysis (FCA)
can bring interesting ways to solve the problem of
introduction business classes and utilities classes in
one of the packages of architecture to rebuild.

This technical method provides one solution to an
expert.
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Our approach is introducing two new business

Remodularization 1 - Arehiteeture 1- Remodhlarization 3 Architoeture 1- .
T e classes CM1, CM2 and two utilities classes CUT1,

q CUT 2
To facilitate the addition of these classes, we opted for
the formal contexts C1, C2 and C2 cited below:

BB -The first formal context (figure 2):
¥ Context (formal context C1).

] - O1 is the set of classes of packages in connection with the
business classes
B - Al business classes and utilities classes to introduce.

] - R1 is the relation "Target is access from the class with a
relationship of dependency."”
. - (CM, x) € R1 if thereisan arrow xto CM or
/ /W (CUT, x) e R1 if there is an arrow x to CUT.
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Figure 1. Remodularization 1 and 2
-Architecture 1-.

3. Proposed approach
The Formal Concept Analysis (FCA) [2] [4] [11] [12] ‘
is a technical data analysis that allows you to group
entities with common characteristics. A concept is a
maximal set of entities (extension of the concept)
sharing a maximal set of characteristics (intension of
the concept). The AFC is used in software engineering
for solving several problems [9].

Configurations In the context of our problem, we
studied three different configurations with FCA. We

Figure 2. Formal context 1 and lattice T(C1)
-Remodularization 1-

present all of them. The second formal context (figure 3):

The configuration with FCA is to define a formal Context (formal context C2).

context C: the set O of entities studied (or formal - 02 t_)usiness classes and utilities class_es to introqluce._
objects). Set A of characteristics (or formal attributes) - A2 is the set of classes of packages in connection with the
and the relationship business classes. ) _ _
RCOxA. - R2 is the relation "Target is access from the class with a

relationship of dependency."
- (CM, x) € R2 if there is an arrow X to CM or
(CUT, x) e R1 if there is an arrow xto CUT.
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Figure 3. Formal context 2 and lattice T(C2)
- Remodularization 1 -

The third formal context (figure 4):

Context (formal context C3).

- O3 is the set of classes of packages of remodularization 1.

- A3 packages of remodularization 1.

- R3 is the relation "Packages of remodularization 1 with their
classes."”

Note that for a concern of simplicity and given the size table
of a context C3, it was limited only to the presentation of an
overview to communicate information about our idea.
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Figure 4. Formal context 3 and lattice T(C3)
- Remodularization 1 -

Example of exploration The exploration is to navigate
the three lattices T(C1), T(C2) and T(C3) to identify
opportunities in order to add classes. We partially detail
an example of analysis to explain the principle.

Ordinary case: From Concepts [{E1,E3}{CM1}],
[{C2},{CM1}] of the lattice T(C1), our methodology is
searching to have a confirmation of the assignment of
the business class CM1 in the lattice T (C2) to know
exactly the final destination.

CM1 is related to E1, E3 and C2 are respectively the

classes in packages A, A and C in the lattice T (C3)
will be added in the dominant package A. It is the
same for the business class CM2 and utility class CUT1
assigned in order to dominant package A for CM2 and
dominant package C for CUT1.
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Special case: According to the lattice T (C1), utility
class CUT2 is related to classes E2, B1 respectively
located in Packages A and B.

To know the destination of the addition of this class we
will check its presence in the lattice T (C2) showing its
connection, by inheritance, with classes E1, E2, E3 and
Bl designed by the lattice T (C3) respectively to
packages A, A, A and B where the addition of the class
CUT?2 to the dominant package A.

Figure 5 materializes adding of these classes.

Figure 5. Remodularization 1 with added business and
utilities classes.

4. Related Work

Different automated approaches have been proposed to
restructure object systems. We cite three: the clustering
algorithms, algorithms based on meta-heuristics and
those based on the FCA. The first aim to restructure
system by the distribution of some elements (e.g.
classes, methods , attributes) in groups such that the
elements of a group are more similar to each other with
elements of other groups [1] [5] [3]. Approaches to
restructuring based on meta-heuristic algorithms [7] [6]
are generally iterative stochastic  algorithms,
progressing towards a global optimum of a function by
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evaluating a certain objective function (e.g.
characteristics or quality metrics). Finally, the
approaches based on FCA [8] [10] provide an algebraic
derivation of hierarchies of abstractions from all
entities of a system. Reference [4] presents a general
approach for the application of the FCA in the field of
object-oriented software reengineering. Recently, we
added the dimension of exploration using the FCA [11]
[12]. In our approach, we have extended our research to
introduce a technique of adding a new functionality in a
package with FCA.

6. Conclusion and discussion

In this article, we present and illustrate a theoretical
case and propose a technique of adding a new
functionality in a package with an approach based on
formal concept analysis.

Our approach has generated a unique solution for the
realization the addition of business classes and utilities
classes in an architecture consisting of classes and
packages.

This method will be evaluated by metric validation on
real cases.
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