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ABSTRACT

Software reuse can improve software quality with the reducing cost and development time. Systematic reuse
plan enhances cohesion and reduces coupling for better testability and maintainability. Software reuse
approach can be adopted at the highest extent if relevant software components can be easily searched, adapted
and integrated into new system. Large software industries hold their own well managed component libraries
containing well tested software component with the project category based classification .Access to these
repositories are very limited. Software reuse is facing so many problems and still not so popular. This is due to
issues of general access, efficient search and adoption of software component. This paper propose a framework
which resolves all of the above issues with providing easy access to components, efficient incremental
semantics based search, repository management, versioning of components.
Keywords : CBSE: Component Based Software Engineering, ANP: analytic network process, CBSS: Component
Based Software Systems, SSESCR: Semantic Search Enable Software Component Repository

I. INTRODUCTION the lack of ability to find out and retrieve relevant

software components from repositories. To resolve

Software reuse is a process of developing new

software applications from existing software
components. Once a component is developed and
stored in repository it may be used for unlimited
number of time. Component with less functionality
may be replaced with new one without changing the
configuration of the overall application. Software
component may be source code, designs,
specifications, architectures and documentation[1].
Source code is mainly reused. Most of the software
component repositories use four different types of
classification techniques Keyword based, enumerated,
Attribute Value, and Faceted classifications. The

main issue of software reuse in software industry is
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this obstacle, an important step is organizing and
cataloging of the components, it may lead to a to a
quick and efficient search for appropriate component
for prospective reuse. This will be a obligatory

support to the software developer[2].

Software reuse is a significant area of software
engineering research that considerably improves
software productivity and quality [3]. Reuse in
software successfulness depend on wide assortment of
elevated quality components, efficient classification
and retrieval techniques. Efficient software reuse
ensures that the users of the system have appropriate

permission to the components repository. The user
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must be able to search, retrieve these components
precisely and rapidly, and if required, he must be able
to request to amend them. Component is defined as a
well-defined entity of software that keeps a published
interface and can be used as a integral part of a larger
unit [4]. Reuse is capable to combine self-sufficient
software components to form a larger software
application module or complete application. For
successful reuse developers have to first find out a
reliable, secure and component rich repository with

efficient search and download features.

Classification of software component make diversity
of components organize into structures so that they
may be searched and retrieved with no trouble[5].
Most of the Component retrieval techniques [16]
need classification of the components for better
search results. With the time classification schemes
gets obsolete with new technology. So, the
classification method should be updated from timely.
This paper mainly focuses on developing a reliable,
secure and component rich repository with efficient
search and download features and understanding the

requirement of the user in better way.

II. METHODS AND MATERIAL

1.0 Software Components characteristics

Every software component has 9 common
characteristics, which were identified considering
both the functional and non-functional perspective.
These identified characteristics are as follows.

Component Name, its Functionality, its domain,
Operating System, Algorithm, Its Implementation

Language, Developer and Time Complexity.

Every characteristic identified is encoded to a
string(binary), each characteristic requires four bits.

So for all 9 characteristic require 36 bits which

includes all the characteristics of software component.
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This obtained 36 bit string is used by genetic

algorithms to find the component classifiers[11].

Bagheri[12] et.al. proposed a “Component Based
Software Product Line Reliability Estimation Model”
this model is capable to caters upper and lower
reliability bounds it confirms a “software product line

feature model”, its specializations and configurations.

R.A. Pyneet. al This paper demonstrates a method
this method uses a “semantic syntactic approach” to
retrieve components from a software component
software

supermarket so called heterogeneous

repository [13].

2.0 Quality Based Software component selection

Component based software system is a reliable
method in which well tested components are chosen
that provide all the required functionalities. Selecting
best qualified components is a critical task for
ensuring the efficient functionality of the entire
system. Most of the time component reusability
decisions are made without planning or in an ad hoc
manner, which results in crossing the schedule
deadlines and worse the quality of the system. Nazir
et.al presented The Analytic network process (ANP)
technique for selection of best software component
[15].

Mapping ANP and ISO/IEC 25010:2011 In the

proposed method the selection of software
components is based upon the quality criteria. We
also know that for system quality criteria ISO/IEC
25010:2011 standard

dependency of software quality over components,

is used . Figure 1 shows

building blocks in component based development.
ANP is based on (1) goal, (2) criteria, and (3)

alternatives.
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Mathematical software component selection is
represented as selection = Y;cpPi where
P={effectiveness, efficiency, satisfaction, safety,

usability}. According to Saaty’s algorithm, the
fundamental scales for judgment are given that show

us which component is more important than the

other.
Alternatives | [
Component 1 Component 2 Component 3 Component 4
¥ R = N—I
Goal l e et el T f — —
T
CHMA Efectiveness Efficiency | Satisfaction | safety Usability
i I 1 L i | [ Economic ;
Effectiveness Effciency 4 Likabiliey L = Learnability
Subcriteria J\ [0 || Helhand | | Fexibily ‘
‘] safety risk
- Comfort Accessiblty
L] Eaviconme
Trust ‘ | harmrisk -+ Context conformity ‘

Figure 1 : Software component selection model based
on ISO/IEC 25010:2011 using ANP[14]

3.0 Role of Repository in Component Based Software

Development
Requirement Repository ? Component
Analysis, Selection &
. | =]
Project Risk Management
Planning

Figure 2. Role of component repositories in CBSD

Adaptation &
Engineering

Component repositories play a vital role in successful
component based development. As figure 2 shows
after project planning the first step is to identify a
competent reliable repository, second step is to search
component and third step component is integrated in

the system.
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Component repository is beneficial
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Figure 3. Survey conducted on Software Component

Repository[17]

As per the survey conducted[17] over 130 software
developers to find out the requirement of software
component repository and its prospective benefits.
Figure 3 show the certain results. So its very
important to work upon software repository to get
highest potential of the component based
development.

Here are the 2 essential and important divisions of

the repository

3.1 Component repository Management

Component repository contain heterogeneous types
of software components. These components may be
code, design, document or a test plan. Management of
these components is a very tedious task. Few
important tasks of a software component repository
are as follows

a. Admin and User Account Management

s

Adding components

Verification for functionalities and threats
Classification

Ensuring Availability

Downloading of required component
Collection of feedback

Gathering change requirement

= U R SV o

-

Version management of the components

j.  Removal of Obsolete components
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3.2 Component Search Engine and Retrieval 4.0 Semantic Search enabled software component
a. Easy interface for searching component repository(SSESCR)
b. Efficient searching algorithms SSESCR suggests a framework which keeps all the
c. Obtaining minimum number and most features of a efficient repository. This is a web based
appropriate component list repository which allows all the developers to search,
d. Ensuring best qualified component retrieval submit, download, replace and emend components.

Figure 4 shows this frame work . Besides having
component repository management and retrieval
— 3
Componert Classification Receisyzen | comperert | management. It contains a efficient translation tool

scheme

3.1 Component reposory Mansgement 3.2 Companent search Engine and Retiel technomics [17] also which provides freedom to the
component user to change the component properties
Figure 3 : Essential Division of the Component up to a certain level.

Repository Architecture

Figure 4 :Semantic Search enabled software component repository(SSESCR)
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specific semantics and customer l -
customization - - a
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Library File, Documentation, Test et ?
planetc.) s.
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Componentverification Operational Keyword g
process with admin(for based Search
acceptable formand threats

A 4

Availability of software

componentin repository panel Verified component

Component
Repositorv(CRSS)

| et ____________

4.0 Major division of SSESCR Classifying components

Update components

4.1. Component Repository Management Version Management

N R SV

Remove components
Its functions are
a. Adding new components with essential
documents

b. Verification process
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Repository
Management
. A
Add component Edit component Delete
Component

D

Component Repository

v

Figure 5. Component Repository

Management[18]

4.2. Component Retrieval Management
a. Searching component

b. Retrieval Process

Component

Search Engine

'

Keyword Based Operational Semantic

search Kevword Based search

\

Qualified Component

Figure 6 : Component Retrieval Management[18]

4.3 Technomics Translator[17]
There are four modules

i. User Interface

ii. Database

iii. Technomics, and

iv. Check Authenticity
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Figure 7 : Translation of user requirements

specification to qualified component[17]

ITI. CONCLUSION

SSESCR is the best solution from the problems recent
component based software is facing. Proposed
framework provide solution for access of component
libraries for public domain, expert groups and
developers as well. On other side semantic search
engine supports component user to find best qualified
component[18]. Semantics may be enhanced with the
availability of new more specialized properties. It will
not only increase the belief of the software
professionals in component based development but
also give a hike in software productivity. Qualified
component search will reduce the time and efforts.
SSESCR is equally important as it will let software
professional for add component and download

components for better software development time.
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