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Abstract - Component-Based Software Engineering (CBSE)
is an approach which is slightly different from traditional
software engineering; with the help of CBSE developer can
produce software with low cost in a short period of time
because CBSE is dependent on the concept of reusability of
code. CBSE works as a technology, through which we can
design and construct new software with the help of reusable
software components according to the customer
requirements. CBSE is the combination of Domain
Engineering and Component-Based Software Development
and to make CBSE process strong and more effective.
Developer should have to work on some different pillars like
(1) Component Selection (2) Fault Detection and (3) Software
Quality Assurance. In this research task we analyze the
algorithm for optimal selection of components using seven
basic steps of CBSE process. Hence a method has been
developed to predict the fault before the testing phase. By
applying and using the methods and algorithm mentioned a
user can get a quality component based software.

means to ensuring our product on the bases of quality with
the help of software quality then we have to follow a
software quality model and if we are using ISO-9126
software quality model, then firstly we have to add an
attribute with the six main attribute of ISO-9126 because
without this seventh attribute it is not sufficient to justify
or proof the quality of Component-Based Software,
because it is totally reusability of code.

Keywords - CBSE, CBSD, Software Quality Assurance,
Software Engineering.

I. INTRODUCTION

II. THREE PILLARS
Algorithm for Optimal Selection of Component
CBSE process is a combination of Domain Engineering
and CBSD, both run in a parallel manner, so if we want to
get a quality product with CBSE then we have to maintain
our process from initial step and for that we have to apply
an algorithm to select optimal component from the
repository which would be comes after the domain
engineering and after getting a optimal set of component
from the repository according to the customer need, we
will compose them to make a product.
The CBSE process has seven basic steps and these are
1) Domain Engineering 2) Software Analysis and
Specification 3) Making Component repository 4) Optimal
Component selection Algorithm 5) Composition of
Component, and by applying this process we can make our

Component-Based Software Engineering (CBSE) is an
approach which is used to enhance the reusability because
reusability is a way to improve productivity and efficiency
of software systems. CBSE process is a combination of
domain engineering and component-based software
development (CBSD), and a domain is defined as a set of
component which has same properties and Domain
engineering is a mechanism which is used to identify and
develop a subset of software components that have
applicability to existing and future software in a specific
application domain or we can say it is used to develop a
mechanism which helps in identification of software
components and to reuse them for CBSD. CBSE is based
on three pillars 1) Component Selection 2) Cost and Time
3) Component-Based software quality.
It is a big challenge to make CBSE three pillars strong,
but if we apply some algorithm’s to select an optimal
component according to customer requirement from the
repository then the first pillar would be strong , and we
talk about the second pillar then there should be a
condition that – as we know that reusability means the
reuse of code with modification or without modification as
per according to the need of customer, so when the code
will modified then we will see the customer requirements
again then the design would be prepare again and as like it
the code will also written again so if after coding phase we
apply the a method which can find the fault in program
before testing then there will be a positive effect on cost
and time and know when we talk about the last pillar
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product according to the customer requirement and the
quality of product should be good. The software analysis
phase demands the systems analyst to study the
application and its constraints, understand the essential
features of the system, understand the requirements
expected to be satisfied by the software system and create
an abstract model of the application in which these
requirements are met. Domain engineering is a mechanism
which is used to identify and develop a subset of software
components and it gives a repository of components, after
that we will apply the method on repository to get the
optimal set of component.

Method to predict the fault before the testing phase
Halstead’s software science can use to predict the fault
with reusability for component based software before the
testing phase. We are using Halsted Software Science as a
base for quality of component based software. A computer
program is a collection of tokens according to software
science and token can be classified as either operators or
operands. In 1972 Halstead model gives an idea of
software science Primitives Halsted model are shown
below in equation 1 and 2.
Volume (V)=Nlog₂(n₁+n₂)
...1
Fault B=V/S
...2
Here n1 is no of distinct operators in a program, n2 is no
of distinct operands in a program, N1 is no of operator’s
occurrences and N2 is no of operands occurrences. B is the
number of faults in program and V is the volume in terms
of operators and operands. S0 is the mean number of
mental discriminations (decisions), S0 = 3000 according to
Halsted Software Science. Now if the faults and the
factors which affect the reusability, detect before the
testing phase then it would be beneficial for both
developer and customer because developer wants to give
the delivery of software with high quality & low bugs and
customer wants software with good quality an, low cost,
on scheduled time . If these factors can predict in early
phases of a software development then it would be
possible to decrease the percentage of software crisis. Now
to find the faults and the factors which affect the
reusability we will use Halsted Software Science equations
about fault and volume with addition of a variable for the
reusability affecting factors, as shown in Table. 1

SRC is Requirement Change in software, SDC is
Design Change in software, SC-REU is software
complexity for analysis of reusability factor at different
levels, CCC is Code Change in Component. To calculate
the above variables for CC is Component Complexity the
factors which have positive effect taken as numerator and
the factors which has negative effect taken as denominator
to make a variable. And then put this variable in equation
2, through which we can get the maximum number of
faults occurred before the testing and also get the value of
factors which effect the reusability. After putting the value
of equation 3 in 2 we get-

B=SREU*V/ S0………...............................4
This method is very helpful in reducing the risk and cost
in our component based development process to remove
the obstacle before software testing phase according to the
Halsted software science. It would be very beneficial
because the testing phase consume more time in compare
to other phase and by applying this method researchers
and practitioners predict the software reliability and
reusability with general factors viz. software requirement,
design, code, component complexity, software complexity.
So this method will help to make a reliable component
based software based system and thus it has great
applicability in measuring the quality of component-based
software.

III. QUALITY COMPONENT–BASED SOFTWARE
When we talk about the quality of component-based
software then we will use some quality models to satisfy it
by satisfied the different conditions of different attributes
of that software quality model. Like when we talk about
the software quality model ISO-9126 then we will find
that there is lack of an important attribute according to
Quality Component-Based Software, and that attribute is
reusability because CBSE is based on the concept of
reusability.

SREU= SRC*SDC*CCC/CC*SC-REU............. 3

Table.2
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Fig.2. Modified ISO – 9126 Quality Model for CBSE

Quality Component–Based Software
When we talk about the quality of component-based
software then we will use some quality models to satisfy it
by satisfied the different conditions of different attributes
of that software quality model. Like when we talk about
the software quality model ISO-9126 then we will find
that it not has an important attribute according to Quality
Component-Based Software, and that attribute is
Reusability because CBSE is based on the concept of
reusability. We are using this model because ISO 9126-1
is an extension of previous work done by McCall (1977),
Boehm (1978), FURPS and others in defining a set of
software quality characteristics. The ISO 9126-1 software
quality
model
identifies seven
main
quality
characteristics, namely:
 Functionality
 Reliability
 Usability
 Efficiency
 Maintainability
 Portability
 Reusability
But when we are talking about the CBSE then we have
to use one more attribute to use the ISO -9126 as a quality
model for the CBSE or for CBSE process to produce a
quality product., because the concept of CBSE is totally
depend upon the reuse of code because reusability is an
important characteristic of a high-quality software
component. Programmers want to design and implement
software components in such a way that many different
programs can reuse them. So we can say that without the
reusability attribute the ISO 9126 is not able applicable for
CBSE. Now the ISO 9126 model would be a contribution

of seven main attributes and there sub attributes like as
shown in fig.2
The different factors have different sub factors with
their different functionality parameters. We are
introducing reusability as a seventh factor with its sub
factors and the sub factors are-1) Coupling 2) Cohesion 3)
Flexibility 4) Compliance. The sub factors are defined as Coupling or dependency is the degree to which each
program module relies on each one of the other modules;
Cohesion is a measure of how strongly-related and
focused the various responsibilities of a software module
are. Flexibility is defined as the ease with which a system
or component can be modified for use in applications or
environments, other than those for which it was
specifically designed and the last Compliance means the
satisfaction with the rules and norms of organization.

IV. CONCLUSION
The biggest challenges to make CBSE three pillars more
strong we used the algorithm for optimal selection of
components using all seven basic steps of CBSE process.
Halsted software science is used as a base for achieving
the quality of component based software. The flexibility
and scalability of above discussed method, algorithm and
software quality models would be very helpful to make
CBSE process effective, and also to reduce the risk, if the
process will use these then the quality software will
produce with defined cost and in defined time. By
applying and using this method, algorithm and model
researchers and practitioners can get a quality ComponentBased Software.
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