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A Tool incorporating different Techniques for
Effective Component Storage and Retrieval

Pankaj Vohra, Ashima Singh

Abstract— In software industry, there is progressive increase in reusability of software components. To increase productivity and to reduce
time-to-market organizations are adapting for-reuse and with-reuse approach. In order to make reusable component available in future
projects there must be a system to store software components so that they can be efficiently retrieved as per user requirements. So this
work is toward, construction of component repository with efficient retrieval of software component that best fits user’s requirements, while
retrieving software component. Besides, it enhances reusability; reduces efforts of software development from scratch and increases

productivity.

Index Terms— Component, Component Based Development, Component Repository, Repository, Retrieval, Exact Retrieval, Approximate

Retrieval, Reuse.

1 INTRODUCTION

OMPONENT-BASED Software Engineering is a special
case of software engineering for and with reusable assets;
reusable assets have a special packing and are referred to
as components. It focuses on reusing and adapting existing
components [1]. Developing component based system doesn’t
follow the traditional software development process in which
requirements are analyzed and components are identified.
Component-based development focuses on development of
software systems from already existing reusable components
that can be reused in forthcoming projects.it is an approach to
find, select, adapt, compose and replace components. A Soft-
ware library is a set of software assets that are maintained by
an organization for possible browsing and/or retrieval [1].
Especially, Component Repository is the tool that store reusa-
ble software components and make them available for future.
So, for efficient storage components repository must have fol-
lowing features:
1. Component description
2. Storage Structure
3. Efficient storage of components
a. Manual Storage of Components & description
b. Component storage using “Tags”
4. Efficient retrieval of components
a. Exact match
b. Approximate match

This paper suggests the idea and technique for construction of
Component Repository for efficient storage as primary goal
and efficient component retrieval as secondary goal. This indi-
rectly increases the reusability, productivity and accelerates
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development by following CBD process. It also summarizes
the various techniques & mechanism for component storage
and retrieval.

In the next section, basics of reuse system is briefly de-
scribed like database management system , storage and re-
trieval; section 3 defines and suggests the techniques theory
for storage of software components in component repository
and how component storage is related to component retrieval..
Section 4 defines various component retrieval techniques like
exact match and approximate match. Section 5, describes ele-
ment of component repository. Section 6 describes life cycle of
component repository. The goal is to design an appropriate
component repository with efficient storage and retrieval of
reusable software components.

2 COMPONENT BASED DEVELOPMENT PROCESS

2.1 Component Based Development & Repository
CBSE (Component Based Software Engineering) is a process
that emphasizes the design and construction of computer-
based systems using reusable software components [2].

Audio Song
Video Song Remix Video Song li EL
B,
Repository
Beats
Fig. 1. Component Based Development Process.
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Fig 1 describes various reusable components i.e. audio song
and video song that are integrated with beats to form Com-
plete System and stored in repository. Component Based De-
velopment confirms the increase in productivity and quality of
system and enhances reusability.

2.2 Basics for Reuse System

The most common application of software repository is soft-
ware reuse. Reusing software components must be supported
by set of following elements:

1. A database that must be capable of storing software
components and its classified information essential
for its retrieval.

2. (Classification scheme, so that user can quickly find
what is required.

3. Automated library system with friendly GUI, for
browsing and searching database.

4. Component retrieval system that enables client appli-
cation to retrieve components.

5. Documentation: essential feature, which provides all
the details about particular software component.

3 TECHNIQUES FOR STORAGE

3.1 Storage Component and its detail manually
Storage of component is an essential task from reuse point of
view. Stored component can be further used in other projects
only if detail of particular component is available. So a Com-
ponent Repository provides a system to store components and
its detail & description.
1. Store Component: The goal behind storing compo-
nents is to make them available for future use.
2. Store Component descriptions: Storing description of
components is another essential task because only on
the basis of its description user can judge whether a
component meets their requirement or not.

3.2 Component Storage using “TAGS”

Storing component in efficient way is a difficult task because
retrieval and searching of component depends on its storage.
Component storage mechanism must be efficient enough so
that it provides all the suitable & relevant components against
user query.

There is a method for storing components using Tags; Here
Tags are keyword or set of keywords that can be stored by
admin while storing components. So, Tags are just the key-
words that may be user-input for searching component, i.e. if
there is no suitable match of keyword in “component name”
then same keyword can be explored in “Tags” in order to
search relevant components as shown in Fig 4. “Tags” are also
discussed in more detail in forthcoming sections.

4 TECHNIQUES FOR RETRIEVAL

4.1 Exact Retrieval
1. Component Retrieval by Exact Keyword matching
In Keyword Retrieval user has to enter the set of key-
words and a query string is passed to repository. It
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matches exact keyword with text that represents the com-
ponent and display set of possible matches otherwise dis-
play no match found.

2. Component Retrieval by predefined Inputs

There must be a facility for user to set there priority to get
relevant components from predefined inputs. It'll make
intersection of all the inputs and display components that
satisfy all the inputs.

4.2 Approximate Retrieval

1. Approximate Component Retrieval by using tags.

If there is no match in Exact Retrieval method, then we
can make retrieval of component efficient by using Tags.
It'll further explore the query string in Tags of each com-
ponent. If it'll get any match in tags, then it'll display set
of all relevant components and user can select most suita-
ble component as per requirements. Here probability of
meeting user criteria is very high.

2. Component Retrieval on the basis of few combinations of
FIXED inputs

If there is no match in retrieval of components by prede-
fined inputs using intersection of all the inputs, then re-
pository can display result by considering few combina-
tions with high priority. It'll display all the possible com-
ponents that satisfy few of the predefined inputs.

5 FEATURES OF COMPONENT REPOSITORY

5.1 Component Specifications

A Software Component is a unit of composition with contrac-
tually-specified interfaces and explicit context dependencies
only. A software component can be deployed independently
and is subject to composition by third parties [2]

Component specifications describe the functionality, proper-
ties and characteristics of a component. Fig 2 describes the
metadata of a software component or its various parameters
that are essential for classifying software components.

Component
name

Manual Storage | Auto-Detect-Fragment-
Detail Store Detail

L

Function
Name

Return
Type

Parameters
& Datatype

Tags w.r.t. particular

Text Description
Components

Tags are the keywords
that user can enter to
search a components

No. of outputs, provided
interface detail, required
interface detail

Fig. 2. Component Description.

Above hierarchy defines various parameters of components
that can act as fields in component repository. A Component
can be defined by Component Name; its manual description
that can be entered by user while adding components and Au-
tomatic storage module of repository [3]. Manual description
of components is the Text description like number of inputs
and outputs, provided interface detail, required interface de-
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tail etc. as described in Table 1. “Tags” are the collection of
keywords that user can enter while storing components in
Component Repository, these tags are useful for searching
component with approximate keyword based search i.e. if no
exact match of keyword found in component name then it will
match keywords in Tags and display all the relevant compo-
nents (including those components that doesn’t contain key-
word in Component Name). Besides these descriptions, a
Source-code component may have their inner coding details as
discussed in [3] Table 1 defines various essential parameters &
their description of software components.

TABLE 1
COMPONENT SPECIFICATION

Parameters Description
Component Name of Component
Name
Component ID | Unique ID number (Auto)
Manual De- | Tags Text Description
scription Collection of | Description about
Keywords that | Component.
user may enter | Type (EXE, DLL,
while retriev- | DOC etc.)
ing a compo- | Language in which
nent (for opti- | component is devel-
mizing  key- | oped. (C, C++, java,
word  based | VB, C# etc.)
retrieval) Web-based, Desktop
or database applica-
tion
Name of Required
interface  example:
Inumber
Name of Provided
interface ~ example:
Ifactorial
Inputs required by
components
Outputs provided by
components
Automatic Function Name
storage of | Function’s Return Type
source  code | Parameter Arguments
components Parameter’s Data Type
Storage Location

Here tags are just the collection or set of words.
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5.2 Classified Storage Structure

Component Storage in a repository is a challenging task be-
cause component retrieval and component extraction depends
on classification scheme of component storage and its infor-
mation. Fig 3 describes the various tables that can be used to
store components and their relevant parameters. In order to
decrease complexity component and its description are stored
separately in different tables.

Here, “comp” table contains component name, Component
Id, Component type and tags (set of keywords) as described in
Table 1, Tags are helpful in component retrieval if there is no
exact match found in component name as shown in Fig 4.
“Component Id” acts as primary key in comp table and for-
eign key in other tables. “compdesc” table contains text de-
scription of components that can be entered by user. “stor-
agelocation” table contains the location path where compo-
nent can be stored or retrieved. Component storage location
can be further classified on component type for efficient re-
trieval. Detail of each component can be classified and ex-
plored using “Component ID”.

comp
» comp id —__|
+ compname | T . K
« comptype primary key
|* tags
s LN
set of keywords V4 N\
7/ \
7’ R
/ ~
compdesc storage location
s comp id . .
+no of inputs compid
» no of outputs + comppath

e req interace
s pro interface

+ other descrip.

Fig. 3. Tables and their attributes

6 LIFE CycLE OF COMPONENT REPOSITORY

6.1 Analysis

A Component Repository is developed; it supports storage,
browsing and retrieval of software components. The primary
goal of Component Repository is to design an appropriate
component repository with storage capability to make them
available in future. Secondary goal is to provide an efficient
retrieval system to browse and retrieve components against
user query.

Luqi and Jiang Guo [4], [5] conducted a survey of various
repositories and concluded that most of the repositories have
common feature of keyword based search. So, by keeping this
in mind this commonly used feature is included in Compo-
nent Repository.
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6.2 Design & Flow Mechanism

For developing Compository, we used UML (Unified Modeling
Language) for design and documentation [6]. First we wrote Use
Cases, Use Case Diagram and Use Case reports. For each module
flows, Activity diagram, Sequence diagram, Collaboration, State
Chart diagram are written.

In keyword based searching, user first enters the set of
keywords for searching component. Component Repository
matches these keywords with text in component name and
displays the exact possible matches. If it is unable to find any
match, then it'll look up in Tags of each component as shown
in above mechanism. If it found any match in Tags, then itll
display all the relevant Components otherwise display “No
Match Found”

6.3 Implementation

Compository was constructed based on the survey done by
Luqi and Jiang Guo [4], [5] and concept of Component-based
software engineering [2], [7]. It is a Web-based tool having
primary goal to store reusable software components, that can
be used in future projects and secondary goal is to provide
suitable software component which best meets user require-
ment

7 CONCLUSION

The concept of this paper explains the retrieval methods of
software components from component repository in section 4,
so that components can be efficiently retrieved with high pos-
sibility of meeting user requirements. It also explains the con-
cept of reusability in section 2 and section 3 by storing compo-
nents and to make them available for future reuse (i.e. with
reuse and for reuse). Section 5 describes the structure or repre-
sentation of software component in component repository.
Therefore, efforts of developing components from scratch can
be saved and productivity can be increased by reusing preex-
isting components.
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