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Abstract

The main issue of designing a reuse support system is how to store and retrieve reusable components. The reusable
component is typically stored in a library for later retrieval, accompanied with a profile(representation) for each
component. A profile which is a set of characterizing attributes, is created to enable operations on the component. These
operations would be more difficult or impossible without using the profile. Retrieval of the component is actually
performed by examining the profiles, not by examining softwares themselves. Therefore, the query interface of the reuse
support system is closely related to the profiles.

The query interface is designed to take the functional and characteristic features of the required components and the
profiles are supposed to be constructed with those features. In most of existing systems, however, the query interfaces are
not designed to reflect the profiles of the library. These systems fail to give the reuser correct information of reusable
components which is available in the library at the moment.

This paper describes a design of query interface which is constructed from the profiles of the library. The design is

based on a method which combines controlled and uncontrolled vocabulary methods.

1. Introduction

Software reuse has been believed to have a solution for
improving software productivity and quality[1][{2][4]. The
reuse has a number of obvious payoffs. Reuse of existing
software component can reduce the developmental time
and cost by reducing the amount of code to be newly
developed. By adopting existing components for reuse,
expensive development time can be redirected toward
development of new components.

To make use of previously developed software
components, it is necessary to develop a reuse support
system to support both the creation of libraries of reusable
software components and the subsequent reuse of
components in those libraries{5][6].

When a reusable software libraries are constructed, the
retrieval of the reusable software information becomes
important. Retrieval of the required information will be
based upon an efficient representation of the reusable
components. The representation of a component will be
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saved as the profile of the component in the library. These
profiles will be used for later retrieval. As Figure 1 shows,
programmer enters the reusable software into the library
and the users reuses those components to solve their
problems. Reusers provide a description of a required
component in a query interface. Most of reuse support
systems compare this description of query with the
profiles of the library to find required component.
Therefore, query interface and the profiles are closely
related.

There are two approaches to designing query
interface using controlled vocabulary and using
uncontrolled vocabulary. The use of uncontrolled
vocabulary can offer more freedom in selecting words.
But it is difficult to describe the required component
without any guide. The use of a controlled vocabulary
simplifies the construction of a query. However, the
problem of controlled vocabulary is that the set of words
provided in the interface may not be familiar to reusers.

In this paper, I explained a query interface which is



composed of the attributes of the profiles of reusable
components. I also proposed a design method which
combines the controlled and Uncontrolled vocabulary
methods.
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Profiles I::] u

A [ o o 1

y y
ftwares

Figure 1. Reuse Support System

I have adopted the free-text indexing approach (which
can be classified as uncontrolled vocabulary) which has
found use in information retrieval systems{7]. The free-
text approach consists of using document structure to
draw information from documents which have been
written to describe a software component. No semantic
knowledge is used and no interpretation of the document
is given. We need to characterize the document for the
description of a reusable component rather than
understand it. This approach extracts a set of indices from
the document. These form a profile of the document. The
proposed system wuses this approach to solve the
vocabulary problem by allowing the programmer to write
a free-text description to describe the functionality of the
component to be reused ( Using uncontrolled vocabulary).
The system scans this description and extracts the words,
excluding the useless words and display them in menu
form. Then the programmer chooses a set of words from
this menu which he feels best describes his code. By
combining the set of keywords of profile from each library
component, the proposed system forms a menu of the
query interface. The reuser describes the required
components by choosing keywords(functional attributes)
from the menu items.(Using controlled vocabulary)
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In most of existing systems, the query interfaces are
not designed to reflect the profiles of components. These
systems ignored the fact that a reusable software library
usually changes as components are added and modified.

2. Representing Reusable Component

There are certain features which would be required for
any reuse support system. These features are as follows:

. The components which are to be reused should be
available and accessible

. The reuse support system should provide a
mechanism for efficiently and accurately locating
the required components from the pool of available
components.

. The system should help the user select the best
components from those candidate components
which match the requirements.

. With the selected components, an assessment of their
applicability with respect to the detailed
requirements has to be carried out.

. Finally, the component which has been chosen for
reuse has to be incorporated into the new system.

2.1 Information retrieval

After a reusable software library is constructed, the
retrieval of the reusable software components becomes an
important issue. Software component retrieval is
considered information retrieval(IR) rather than data
retrieval(DR). Table 1 by Rijsbergen[12] lists some of the
distinguishing properties of IR and DR. We will examine
some of the properties which relate to software component
retrieval.

Table 1. Data Retrieval vs. Information Retrieval

Feature Data Information
RetrievalDR) | Retrieval(IR)
Matching: Exact Match Partial match,
best match
Model: Deterministic Probabilistic
Query
Specification: Complete Incomplete
Items wanted: Matching Relevant
As the table 1 shows, an exact match is what we

normally look for in data retrieval. We check to see
whether a needed item is present in the database or not.
The query, in data retrieval generally requires a complete
specification of the required item.

As is the case with information retrieval, an exact
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