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Abstract
Software reuse is emerging as an important paradigm and 
has provided competitive and various other benefits like 
increased product quality, decreased product cost and schedule 
to organizations. In Software reuse a common set of reusable 
software assets like code, designs, specifications, architectures 
and documentation act as base for subsequent similar products 
in a given functional domain. In this paper we focuses on the 
implementation of software tool with a new integrated classification 
scheme to make classification build of software components 
and effective software reuse repositories to facilitate retrieval 
of software components depending upon user requirements 
using multiple search criteria within the repository which in turn 
increases the repository navigation and search performance and 
result in system.
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I. Introduction
Presently data digitizing in all its possible forms is resulting in 
the need of best quality software systems in least possible time. 
A big challenge, that organizations are facing, is to provide a best 
quality product within least time. Component Based Software 
Engineering (CBSE) provides a solution to it. In CBSE, software 
is developed from built in available software components [1]. 
The available software components, tested in same environment, 
are reusable. Through reusability a high quality and reliable product 
can be developed in less time and low cost [2].Reusability rising 
trends are shown in fig 1.

Fig. 1: Reusability Rising Trend

Based on reusability software engineering is divided into 
Domain Engineering and Application Engineering [3]. In domain 
engineering, component for reuse, is created and stored in reuse 
library [4]. During Application Engineering required component 
is selected from the reuse library and is used according to the 
needs or requirements. The said research is focusing on the issue, 
that CBSE faces, is how to select the best qualifying component 
from available repositories. Qualification means to check how 
much a reusable component is according to our requirements 
[4]. Component selection is based on decision making which is 
complex in terms of initiation process i.e. from where to start 
for best results.

II. Literature Review
Component Selection is one of the big challenges in CBSE and 
different authors have presented different techniques but lacking 
in desired performance, accuracy and user friendliness.
Maxym et.al. presented a “Semantic Component Selection 
Technique (SemaCS)”. In SemaCS component’s description is 
used to select and classify the reusable component, but there 
is a problem of huge amount of component’s description and 
redundant information. It is not clearly defined that how the user 
will select the best required component from available components 
[5]. J. Bayer et al. [6] developed the Pulse (Product Line Software 
Engineering) methodology for the purpose of enabling the 
conception and deployment of software product lines within a 
large variety of enterprise contexts. Vijayan et.al. presented “A 
Semantic-Based Approach to Component Retrieval” for reusable 
components retrieval [7]. The approach is based on a reuse 
repository where the components have been stored and a natural 
language interface has been used to interact with the repository 
in order to select the required components. D. Fischbein et al. [8] 
proposed Modal Transition system and its semantics for behavior 
conformance for software product line architectures. They provided 
shortcomings of traditional behavior modeling formalisms such 
as Labelled Transition Systems and difference between existing 
and proposed approach. G. K. Hanssen [9] presented a different 
perspective of Software Product Line by performing case study 
for company that has integrated practices from software product 
line engineering (SPLE) and agile software development (ASD). 
The paper described overview of SPLE and ASD and how they are 
related. A. Mili et.al. proposed a refinement based system where 
the repository is based on formal representation and a binary 
relation is used to present program specification [10]. But the 
technique is based on assumptions and requires formal Method 
skills to be followed practically.

III. Storage and Retrieval of Software Component
Reusability is a process of utilizing and applying already developed 
components. Successful reuse requires having a wide variety 
of high quality components, proper classification and retrieval 
mechanisms. Effective software reuse requires that the users of 
the system have access to appropriate components. Effective 
repository retrieval interfaces are essential to the success of any 
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component-base development system [11]. One major issue is 
the reuse barrier. Because of the large and constantly changing 
component repositories, programmers often fail to correctly 
anticipate the existence of reusable components. When developers 
do not believe that a component exists, they will not even make 
an attempt to find it [12]. A second issue with repository retrieval 
systems is vocabularies and ill-defined queries submitted by non-
expert users. Even if users know what they are looking for, they 
may not have the knowledge needed to express it in the terms 
and vocabularies the retrieval system uses. According to a study 
conducted in 2006, novice developers are more likely to reuse 
than expert ones [13]. Therefore, novice developers should be the 
target users for these systems.
Retrieval should allow users to formulate high-level queries 
about component capabilities and takes account of the context in 
which a query is performed to assist query formulation. Software 
repository structuring (indexing) methods can be divided into 
two main categories: manual and automatic indexing. Common 
examples of manual indexing include enumerated, attribute value 
and faceted classification. In Automatic indexing most common 
method is free-text indexing.

A. Enumerated Classification
Enumerated Classification involves defining a hierarchical structure 
of categories and subcategories where actual components are at the 
leaf level of the classification tree. Enumerated classification uses a 
set of mutually exclusive classes, which are all within a hierarchy 
of a single dimension. The classification scheme will allow a 
user to find more than one item that is classified within the same 
section/subsection assuming that if more than one exists. But, the 
hierarchical structure is easy to use and understand and provides 
a natural searching method of navigating in the classification 
tree. However, the main problems with this classification include 
its inflexibility and difficulty to change as the indexing domain 
evolves. Additionally, it requires extensive domain analysis before 
classifying components into exclusive categories. Furthermore, 
retrieving classified components is only easy for users who 
understand the structure and contents of the repository; users 
unfamiliar with the structure will most likely be lost. Finally, 
Single classification cannot represent complicated domains as no 
one classification is correct under all circumstances.

B. Faceted Classification
Faceted classification was proposed by Ruben Prieto- Diaz in 
1987 [14]. It defines a set of mutually exclusive facets combined 
to completely describe all the components in a domain. Each facet 
can be described by a group of different terms. Ruben Prieto-Diaz 
has proposed a faceted scheme that uses six facets.
The functional facets are: Function, Objects and Medium.
The environmental facets are: System type, Functional area and 
Setting.
Each of the facets has to have values assigned at the time the 
component is classified. Users search for components by choosing 
a term to describe each of the facets. A faceted classification scheme 
gives freedom to create complex relationships by combining 
facets and terms. It is much easier to modify than a hierarchical 
classification because one facet can be changed without affecting 
others in the classification scheme. On the other hand, users must 
be familiar with the structure of the facets and their terms. Also, 
sometimes it is not obvious what combination of terms to use in 
the search.

C. Attribute Value
The attribute value classification scheme uses a set of attributes 
to classify a component. For example, a book has many attributes 
such as the author, the publisher, a unique ISBN number and 
classification code in the Dewey Decimal system. These are only 
example of the possible attributes. Depending upon who wants 
information about a book, the attributes could be concerned with 
the number of pages, the size of the paper used, the type of print 
face, the publishing date, etc. Clearly, the attributes relating to a 
book can be:

1. Multidimensional
The book can be classified in different places using different 
attributes.

2. Bulky
All possible variations of attributes could run into many tens, 
which may not be known at the time of classification [15].

D. Free Text Classification
Free-text indexing uses the words in a document to create index 
term lists that contain all words along with how many times they 
appear in the document. Most free text indexing techniques work 
with a stop list that prevents certain high-frequency words such 
as “a”, “the”, and “is” from being indexed. To find a document 
that contains a set of keywords, users specify these keywords that 
are matched against the index term list to find the best matching 
documents. The retrieval system of free text classification is 
typically based upon a keyword search. We can see a number 
of search engines using keyword search technique to search 
documents on Internet. As we know search engines like Google, 
Yahoo, MSN search, and AltaVista are some well-known web 
search engines that support keyword-based searching as a basic 
searching technique to search documents and websites etc. free-
text indexing is not suitable for indexing code and other software 
artifacts. Free-text indexing relies heavily on natural language 
rules and use statistical measures that need large bodies of text 
to be accurate. However code has arbitrary rules of grammar and 
allows the use of non-words and abbreviation and may contain 
minimum or no documentation. Keyword search gives freedom 
to users to freely submit any query to search engines; however 
this freedom may rise following two problems as 1) Recognize 
keywords that best explain the need of users. 2)Possible ways in 
which a user may search.
Free-text indexing relies heavily on natural language rules and use 
statistical measures that need large bodies of text to be accurate. 
However code has arbitrary rules of grammar and allows the use 
of non-words and abbreviation and may contain minimum or no 
documentation [16].

IV. Proposed System
Existing software components for reuse can be directly classified 
in the classification scheme into one among the above specified 
classifications presented in the previous sections and stored in the 
reuse repository. Sometimes they need to be adapted according 
to the requirements. As classification scheme relies on one of 
the techniques discussed in the previous section which shall 
inherently affect the classification efficiency. New designs of 
software components for reuse are also subject to classified to 
classification scheme before storing them in the reuse repository. 
User will retrieve his desired component with required attributes 
from reuse repositories. The proposed system is shown in the 
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figure1. An integrated classification scheme, which employs a 
combination of one or more classification techniques, is proposed 
and likely to enhance the classification efficiency. This had given 
rise to development of a software tool to classify a software 
component and build reuse repository. The proposed software 
tool is developed by implementing the following modules.

1. User Interface
The user must be able to insert and search components in the reuse 
repository. A user friendly interface is designed to select relevant 
attributes in above stated.

Fig. 1: Architecture of Proposed System

2. Query Formation
The user when desirous of searching a component may enter 
some keywords. He may also select some list of attributes from 
the interface. The query formation module should accept all the 
keywords entered and form the query using those keywords.

3. Query Execution
When user sends a query to retrieve component by query execution 
on all the Components which satisfy the criteria that is specified 
by user in advanced search of user interface.

4. Formatting Results and Presentation
The results obtained in the previous module are formatted so that 
the user can clearly understand the functionality of component 
before choosing one. All the results are taken and are displayed 
along with their details. Now the user can select his choice of 
component to download or save a component in the location 
specified by the user.

V. Conclusion 
Even though reuse might speed up the development process, this 
“code snippet reuse” is very limited does not work for larger 
projects. The full benefit of software reuse can only be achieved 
by systematic reuse that is conducted formally as an integrated part 
of software development. This paper gives a summary of some 
important aspects of software reuse, research and presents a rough 
proposal for a software reuse repository system that is based on 
integrated classification scheme which restricts search space and 
reduces search time increasing the efficiency of classification of 
software component. The next step will be to further research the 

concept and implement a prototype to ensure its validity.
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