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Abstract

Software reuse is certainly a way for increasing soft-
ware productivity and his quality, because we don’t
need to implement and verify it again. We propose
to use Formal Methods to develop one computer
application, which will be able to automate the pro-
cess of software reuse. We use single-sort algebraic
specifications to specify the components function-
ality, to then apply the mathematical framework of
category theory to develop matching mechanisms,
which identify reusable components.

This work presents one solution to the problem
of software reuse. The method, proposed here, uses
formal specifications in the classification and re-
trieval of software components, with the ultimate
goal of identifying reusable components. More pre-
cisely, the solution presented here consists of a
computer application with the functionality repre-
sented in the figure 1. Generically, the user identi-
fies the component’s algebraic specification [TM87],
which is given to the application. Afterwards, the
application creates the respective categorical rep-
resentation [Wal91, Pie93]. Finally, the application
will try to identify reusable components using the
categorical representations that are in the reposi-
tory.

We selected algebraic specifications in the com-
ponent’s classification because the algebraic spec-
ification languages are closer to human reasoning
than the category theory, so is more difficult to
the user classify the components using the category
theory. We selected category theory in the compo-
nents retrieval because category theory is a pow-
erful, language independent, mathematical frame-
work and can be efficiently implemented in match-
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Figure 1: The generic architecture of the applica-
tion proposed

ing algorithms because of his simple syntax.

The implementation of this application will be
split in three phases. The first phase develops the
process Classification of the figure 1, which trans-
lates components’ algebraic specifications into their
respective categorical representations. The second
phase develops the process Retrievel of the figure 1,
which uses matching algorithms to identify categor-
ical representations that represent the same func-
tionality behaviour. In the third phase will be
studied solutions to the limitations of the algebraic
specifications used in the application produced in
the previous phases.

1 First phase

This phase will be made in two stages. The first
stage will be the revision and the feasibility study of
the theory proposed in the literature [Cre98, Lai76].
The goal is to obtain a set of algorithms that can be
efficiently implemented in a computer application.
The second stage consists in implementing the al-



gorithms identified in the first stage. The result of
this stage will be a computer application that clas-
sifies automatically the software components in the
category theory.

2 Second phase

This phase consists in retrieving reusable com-
ponents through their categorical representation.
Here, it’ll be revised the methods presented in the
paper [Cre98], which determine if two categorical
representations match one with each other. The
goal is to obtain a set of efficiently algorithms that
retrieve reusable components through isomorphic
and composite matching methods. The main ob-
jective of this phase is to develop a computer ap-
plication that implement the matching algorithms
identified. This application will automatically iden-
tify possible reusable components.

3 Third phase

In this stage will be necessary to make some ex-
tensions to the originals methods, so they can
be implemented in a feasible computer applica-
tion. These extensions will consist in: developing
new methods for manipulate quantifiers; extend-
ing the structure of algebraic specifications; using
infinite sorts in the algebraic specifications; iden-
tifying methods to manipulate predicates of arity
more than one.

4 Complexity

During the developing of this project it’ll be created
some component’s algebraic specifications to test
the functionality of the computer application devel-
oped. Therefore, it’'ll be possible to make studies
about the complexity of the algorithms developed,
and then see if they are practicable.

5 Programming language

The algorithms developed in this project will be
expressed in ML [RB98], a functional programming
language. The principal reason for this choice is be-
cause functional languages are closer to mathemat-

ical notation and the computer application will ma-
nipulate two types of specifications based in math-
ematics.

6 Work Done

The first phase and the implementation of the iso-
morphic matching method had already been con-
cluded. The deadline to the conclusion of this
project is July of 2001.
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