IJCSI International Journal of Computer Science Issues, Vol. 8, Issue 3, No. 2, May 2011

ISSN (Online): 1694-0814
www.1JCSIL.org

480

A New 2- Knot Model for Component Based Software
Development

Rajender Singh Chhillar', Parveen Kajla®

! Department of Computer Science & Applications, Maharshi Dayanand University,
Rohtak-124001, Haryana, India

2 Department of Computer Science & Applications, Maharshi Dayanand University,
Rohtak-124001, Haryana, India

Abstract

Component Based Software Engineering (CBSE) is a process
that emphasizes the design and construction of computer based
systems using reusable software components. The component is
a unit, which is almost independent and may be replaced or
changed without effecting the environment. This property
motivates the programmer to design and develop software using
component based software development.

Traditional methods for software development approach to the
functionality of the system and mainly follow the sequential
models like waterfall, which are mostly overridden by the
Iterative and Evolutionary models like increment, prototyping,
Bohem’s Spiral Model.

To enhance the reusability feature of the software development
new process models are required and in the light of that, in this
study a new Knot Model is proposed for the Component Based
Software Development (CBSD) which lays emphasis on
reusability, estimation, risk analysis, feedback in every phase to
improve the quality and to reduce the cost. This model
effectively works with large and complex systems within short
period of time.

Keywords: Knot, Component, CBSD, Process model, Risk
analysis, Feedback

1. Introduction

A Software Life Cycle Model is an expressive and
diagrammatic representation of the software process.
Software life cycle model describes the phases of the
software cycle. It also depicts the order in which these
activities are to be commenced. A life cycle model maps
the different activities performed on a software product
from its inception to retirement. To develop a software
product in a systematic and disciplined manner, the
development team must identify a suitable life cycle model

for the specific project and then follow it. The basic
activities are included in all life cycle models, though the
activities may be carried out in different orders in different
life cycle models. The general basic model is shown
below :

Requirements Design

—>

Testing Implementation

€

Fig. 1 Basic Model of Software Development.

2. Component Based Software Life Cycle
Process Model

Various process models have been designed by a number
of researchers so far for component based software
development. Most common among them are studied and
described briefly.

2.1 Rapid Application Development Model

The RAD (Rapid Application Development) Model
achieves rapid development using a component based
construction approach. But this model has various
drawbacks such as efficient RAD teams, proper
modularization is required, inappropriate when technical
risks are high.[4]
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Fig. 2 RAD Model of Software Development.

This model is proposed when requirements and solutions
can be modularized as independent system or software
components, each of which can be developed by different
teams. Then after it smaller components are developed,
they are integrated to produce a large software system.[5]

2.2 The X Model

In this X Model, the processes are started by requirement
engineering and requirement specification. The main
characteristic of this software life cycle model is
reusability in which software is developed by building
reusable components for software development and
software development from reusable and testable
components. In software development, it uses two main
approaches, develop software component for reuse and
software development with or without modification in
reusable component.[2]
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Fig. 3 X Model of Software Development.[2]
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The X model appears to be the best for large software
development and has main focus on reusability but it does
not depict risk analysis, feedback in various phases which
is one of the reasons for the very success of Boehm’s
Spiral Model. Moreover the X-shape represents
overlapping and increases complexity.

2.3 The Y Model

The Y Software Life Cycle Model (Luiz, 2005) describes
software reusability during CBSD. The Y Shape of the
model considers iteration and overlapping. Although the
main phases may overlap each other and iteration is
allowed, the planned phases are: domain engineering,
frame working, assembly, archiving, system analysis,
testing,

design, implementation,
maintenance.[3]
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Fig. 4 Y Model of Software Development.[3]

The reusability within this life cycle is smoother and more
effective than within the traditional models because it
integrates at its core, the concern for reuse and the
mechanisms to achieve it. There is an upper layer that
shows the component templates and a lower layer that
consists of run-time objects that depicts the behavior of a
particular software system. The development of a
component should therefore be with generality and reuse
in mind placing perhaps less emphasis on satisfying the
specific needs of an application that is being developed.

3. & - Knot Model for Component Based
Software Development

In this study, a new Component based model is described
in which reusability in the form of component is applied.
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The utmost emphasis is given on reusability, modularity,
risk analysis and feedback in each phase, which results in
simple, error free and a profound new system with proper
feedback in each phase of software development. For a
new CBSD, it uses all the three: the newer one, the
existing component and the modified component to build
up a new development. It consists of four phases.

1. Reusable Component Pool

2. Development of New Component

3. Modification of Existing Component

4. Development of New Component

Software Development.

Based

Fig. 5 A New Knot Model of Software Development.

The major advantages of this software life cycle is to
handle the complex systems using modularity, reusability,
life time process, evaluation & testing in each phase to
reduce the risk.

And moreover the developed CBSD itself is available in
pool for the newer version of the software. Older versions
of the software were kept intact in pool for reverting as or
when required during testing and hence reliability of the
system is enhanced.

This model is easy to adopt as it follows the existing
models like increment, prototyping and spiral model
during various phases.

3.1 Reusable Component Pool

This phase of Knot Model in CBSD life cycle acts as a
central reservoir of the components. All the other three
phases are directly interact with it. It is considered as a
warehouse of the Knot Model. It is helpful in selecting the
desired component which is used for development as per
design and specifications. Whenever a new component is
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developed that becomes the component/member of the
pool. And more over the final product also lies with the
pool to enhance the library.

3.2 Development of New Component

In this phase a new component is developed whenever the
existing component in library/reusable component pool
does not satisfy the required software analysis,
specifications and design. The by-product of this phase
enhances the warehouse.

This phase started with an estimating cost, risk analysis,
and then software analysis and its specifications followed
by design, coding, testing and feedback.

These steps are carried out considering the services of the
required component, portability, in the current system and
as well for the future use. Depending upon the component
design, one can opt for a suitable existing model like
increment, prototyping, and spiral model to carry out this
phase. Modularity is the key concern so that a system is
decomposed before starting of this phase.[6]

3.3 Modification of Existing Component

This phase of Knot Model adopting reusability whenever
the existing components in the reservoir does satisfy the
required software analysis, specifications and design up to
an extent.

This phase plays a significant role in this model as most of
the components are to be modified according to the
specifications and design from the existing pool. The
reusability lies as most of the component specifications are
carried with the new system. But it requires a
categorized/indexed form of the components so that at the
beginning, a right component is being selected which
satisfies most of the specifications in the new system.

3.4 Development of New Component Based

Software Development

This is the final phase of this model which again starts
from the component pool. This phase provides the shape
to the new system as all the desired components are now
assembled by resolving the inter-component risk and the
process is carried out till the retirement of the software.

As this is the actual software development, so by
assembling the components available in the repository, the
whole system testing and implementation is carried out.
During this, process techniques like black box or white
box for testing or other traditional techniques/ tools for
development are used. The maintenance stage is not meant
for feedback solutions but it is a life time process till the
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retirement of the software. Maintenance includes the
update of software, addition, modification, scalability or

any type of improvement on latter stages.

4. Comparisons of Software Process Models

Table 1: Comparisons of Software Process Models

I:/Irggglss Strengths Weakness
Simple , concise, easy to .
execute, logical ordering, Eggggg;?;}tsugg
Waterfall gggb\izﬂlsugggrétood feedback & changes
duration’s projects. not allowed, Linear
series of actions
Help in requirements
Prototypin elic?tation, constructive gg:ﬁ}(’w{’/rﬁﬁg?s’
YPINE | feedback, reduce risks, chanoes
leads to better systems. g. i
Quick delivery , reduce Elach ;teratlonhhax&e
| aows planning overhend
Iterative feedback, when iterati ffecti g
requirement are not lteration, ciective
known earlier management to
) control iterations
Planning and negotiations | Requirement not
Spiral easier, tlexibility in clear , needs
P development, for larger confirmations and
projects high risks
o Increases
Reusability, clear : .
: H complexity, no risk
X Model ;ecé}[lérrgglents, for large analysis, increases
Y cost
Reusability, Solving by .
> Iteration and
analogy, Follows both ; :
Y Model top down and bottom up O;/ggleasgp ing during
approach p
Reusability, Easy
Planning , requirements ] )
clear , no complexity of Selecting a right
Knot software applications, component 1s
Model reduces risk and difficult, reservoir
development time, may be huge or
reduces cost, applicable difficult to manage
on larger & complex
systems
5. Conclusion

In this paper a new [1- Knot Model for Component Based
Software Development Life Cycle is proposed which lays
emphasis on reusability considering risk analysis and
feedback in each and every phase. This model is best
suited for medium or larger complex system’s
development. It is based on three states of the component
1) When a new component is not available in the
repository, then it develops a new component for reuse
and place it in the pool 2) When a component is partially
available, then modifies it for reuse and places it in the
pool. 3) When a component is available in the repository
then reuses it during the new proposed system. An utmost
care should be taken that each component is created for
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reuse, so the component is not based on particular
application’s specification but must carry general
specifications. In this model risk is resolved in early stages
of each phase. This results in the reduction of cost and
time and makes the software more reliable and efficient.
Moreover feedback at the end of each phase results in
further improvement and revised form of component. It
also reduces the cost and time by better management as it
resolves the conflicts, if any, during that phase.

This model may require further improvement with the
change of technologies in this fast emerging field.
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