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Abstract
As systems continue to increase in size and complexity, researchers 
continue to investigate improvements in software engineering 
methodologies in order to build systems of high quality, in reduced 
time, and cost effectively. The use of Commercial Off Theshelf 
(COTS) components is viewed as a solution to these problems. 
The systematic use of COTS components is a complex problem. 
Issues include how to select components that match the functional 
and nonfunctional requirements, integrating (or gluing) the 
components, evaluating the maintenance impact, and determining 
if components from different vendors can be used together.
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I. Introduction
An individual software component is a software package, a web 
service, a web resource, or a module that encapsulates a set of 
related functions (or data).
All system processes are placed into separate components so 
that all of the data and functions inside each component are 
semantically related (just as with the contents of classes). Because 
of this principle, it is often said that components are modular and 
cohesive. With regard to system-wide co-ordination, components 
communicate with each other via interfaces. When a component 
offers services to the rest of the system, it adopts a provided 
interface that specifies the services that other components can 
utilize, and how they can do so. 
This interface can be seen as a signature of the component - the 
client does not need to know about the inner workings of the 
component (implementation) in order to make use of it. This 
principle results in components referred to as encapsulated.
Component based software development approach focuses on 
reuse of already existing software artifacts. This approach better 
manages the complexity of software. Developing software system 
from existing components offers many advantages:

Development cost is reduced.1. 
Reliability is increased.2. 
Less time to market.3. 
Low maintenance cost. 4. 

Software components often take the form of objects (not classes) 
or collections of objects (from object-oriented programming), 
in some binary or textual form, adhering to some Interface 
Description Language (IDL) so that the component may exist 
autonomously from other components in a computer. 
Reusability is an important characteristic of a high-quality software 
component. Programmers should design and implement software 
components in such a way that many different programs can reuse 
them. Furthermore, component-based usability testing should 
be considered when software components directly interact with 
users. It takes significant effort and awareness to write a software 
component that is effectively reusable. The component needs to 
be:

fully documented• 

thoroughly tested • 
 robust - with comprehensive input-validity checking
 able to pass back appropriate error messages or return  
 codes

designed with an awareness that it will be put to unforeseen • 
uses

II. Classification of Quality Attributes in Component-
Based Systems
One of the main objectives of developing component based 
software systems is to enable integration of components which 
are perceived as black boxes. While the construction part of the 
integration using component interfaces is a standard part of all 
component models, the prediction of the quality attributes of the 
component compositions is not fully developed. This decreases 
significantly the value of the component based approach to 
building dependable systems. 
The types of relations are classified according to the possibility of 
predicting the attributes of compositions from the attributes of the 
components and according to the impacts of other factors such as 
system environment or software architecture. Such a classification 
can indicate the efforts which would be required to predict the 
system attributes that are essential for system dependability and 
in this way, the feasibility of the component based approach in 
developing dependable systems.
Component Based Development (CBD) is of great interest to the 
software engineering community and has achieved considerable 
success in many engineering domains. CBD, has been extensively 
used for several years in desktop environments, office applications, 
e business and in general in Internet and web based distributed 
applications. 
In many other domains, for example dependable systems, CBD 
is utilized to a lesser degree for a number of different reasons. An 
important reason is the inability of component based technologies 
to deal with quality attributes as required in these domains.  In 
CBD one requirement is that components should be selected and 
integrated in an automatic and efficient way. This goal is achieved 
for the functional part; components are selected and integrated 
through their interfaces. 
The question is if a similar approach can be applied to quality 
attributes. For component based systems crucial questions in 
relation to quality attributes are the following:

Given the system attributes, which attributes are required of • 
the components concerned? 
Given a set of component attributes, which system attributes • 
are predictable? 
How can the quality attributes of a system be accurately • 
predicted from the attributes of components which are 
determined with certain accuracy.   
To which extent, and under which constraints are the emerging • 
system attributes (i.e. the system attributes  non-existent on the 
component level) determined by the component attributes?

The intention is to analyze the different methodologies which can 
be used for predicting system behaviour from the attributes of the 
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components involved. These attributes can be classified according 
to the ability of component based technologies to specify them 
and provide methods for expressing their compositions, i.e. the 
ability to predict the attributes of component assemblies. Such 
a classification indicates the feasibility of the component based 
approach for building dependable systems.  

III. Previous Work
An integrated approach for modeling and analysis of component 
based systems with multiple levels of failures and fault recovery 
both at the software, as well as the hardware level is proposed. The 
approach is useful to analyze attributes such as overall reliability, 
performance, and machine availabilities for such systems, 
wherein failures may happen at the software components, the 
operating system, or at the hardware, and corresponding restarts, 
retries, reboots or repairs are used for mitigation. This approach 
encompasses Markov chain, and queueing network modeling, 
for estimating system reliability, machine availabilities and 
performance. The approach is helpful for designing and building 
better systems and also while improving existing systems [1].
An approach based on queueing network analysis for performance 
evaluation of component-based software systems at the software 
architectural level provides performance bounds which can be 
efficiently computed [2]. Bounds are computed on the system 
throughput and response time without explicitly deriving or 
solving the underlying multi chain and multiclass queueing 
network model. 
A quality model for the purpose of evaluating software components 
is proposed [3].  Component-based software engineering is gaining 
substantial interest in the software community. This is because 
software components, offer developers the shorter life cycles and 
lesser development costs. However, several technical issues still 
remain unsolved before the software component industry. One 
such issue is the evaluation of software component quality with 
the help of software quality models.
The quality of a component based system using high quality 
components does not necessarily guarantee a system of high 
quality, but depends on the framework and integration process 
used. Hence, techniques and methods for quality assurance and 
assessment of a component based system would be different 
from those of the traditional software engineering methodology. 
A component based system quality assurance and assessment is 
surveyed that include formalism, cost estimation, and assessment 
and measurement techniques for the following quality attributes: 
performance, reliability, maintainability and testability [4].
The main constituents of an ontology of quality federating all the 
aspects of IS components quality (software, data, models, etc.) are 
discussed and proposed. In order to operationalize the proposed 
ontology, an approach is described that allows using the ontology 
in order to achieve specific quality goals [9].
A systematic analysis of the values for various metrics has been 
carried out and several key inferences have been drawn from them. 
A number of useful conclusions have been drawn from various 
metrics evaluations, which include inferences on complexity, 
reusability, testability, modularity and stability of the underlying 
components. The inferences are argued to be beneficial for CBSE-
based software development, integration and maintenance [10].
A template has been designed to study and record how the metrics 
are categorised and it forms the base for the evolution based 
model. An evolutionary based model which states the maturity 
level of reuse metrics and identifies the gaps to measure complete 
reusability for service oriented systems is discussed. The model 

covers a way to form the relationship among the reusability metrics 
of the systems considered and to bring their impact of each their 
reusability metrics on other. The discussion has clearly proved the 
immature state of reusability metric of service oriented systems 
and a need for formalisation of factors and measures for reusability 
[12].
A quantitative software quality evaluation model is proposed 
for the artifacts of the Component Based Development (CBD) 
methodology that adopts the weights of quality characteristics 
which are obtained by carefully selected questionnaires for the 
stakeholders and Analytic Hierarchical Process (AHP) technique. 
Also the evaluation process is presented using checklists and the 
result of a trial evaluation for validation of our model [14].

IV. Conclusion and Future Work
Full advantage of component based approach can be achieved 
when not only the functional parts are reused, but also when 
accurate predictability of the system behavior can be accessed. 
Further the difficulties associated with evaluating performance 
can also be studied: 

Which quality characteristics and quality attributes should • 
be considered?
How can we evaluate them?• 
Who should be responsible for such evaluation?• 

There are very few component quality models but they all are 
based on ISO standards. After analyzing earlier work, main 
drawback of the existing standards is that they provide very 
general quality models and guidelines, and are very difficult to 
apply to specific domains such as COTS (Commercial Off- The-
Self) components and Component-Based Software Development. 
Here in the research, we will study various types of systems like 
Object Oriented System; Component based System and Service 
Oriented System in detail. 
Component based software development is becoming more 
generalized which is representing a considerable market for the 
software industry. One of the most compelling reasons of adopting 
component based approaches for software development is the 
premise of reuse. The idea is to build software from existing 
components primarily by assembling and replacing interoperable 
components. The implications for reduced development time and 
improved product quality make this approach very interesting. 
Quality is conformance to specification. There is a variety quality 
models defined for component based software development.
The research work will establish a mechanism through which the 
content and quality of component models can be measured, which 
is then applied to perform comparative evaluation.
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