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ABSTRACT

Component Based Software Engineering (CBSE) is a division of software engineering that emphasizes the separation of doubts in respect of the wide-ranging functionality obtainable throughout a particular software system. The main advantage of software reuse in Components Based Software Engineering (CBSE) is to allow the systematic development in relations of quality, effort, time-to-market, common software platform architecture, and standards compliance. A key goal of these developments is to empower a proper organization of CBSE-driven software evolution, i.e. helping software engineers in becoming more cost-effective in developing and incorporating high-quality, reusable components and other assets. Problems whose solutions are uncertain or unpredictable can be solved with the help of soft computing techniques. A number of soft computing approaches for estimating Component-Based Software System (CBSS) factor have been proposed. Soft computing techniques learnt from the past captures the existing patterns in data. The two basic elements of soft computing are neural networks and fuzzy logic. The objectives of this study is to identify the factors related to components using factor optimization techniques. A novel neuro fuzzy model based on identified factors will help to reduce the complexity of developing a system in terms of time and cost is proposed. In this research proposed model validation shall be done with real data set and comparison will be done with existing approaches made by various researchers. In this work experimental results will try to show that proposed model will improve the quality of components in terms of reliability, reusability, maintainability etc. The proposed model will help in refining the quality of software. The model will also results in high quality and cost effective components based system with lesser effort as compared to existing approaches.
 

	Keywords: Software Components, Component-Based Software System (CBSS), Soft Computing Techniques: Fuzzy logic, Neural Network, Neuro Fuzzy, Hybrid Approach.
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INTRODUCTION

Component Based Development (CBD) is general user requirements for software. Factor is required when the product’s non-performance will have the greatest impact, while availability is required when downtime will have the greatest impact. Although it is difficult to formally define quality, we cannot simply define it as a binary notion by saying that if a program is correct, its dependability is 1 and if it is incorrect its dependability is 0. Software dependability is defined as a software system’s probability of failure-free operation for a specified period of time in a specified environment. A greater emphasis has been placed on reuse as the complexity of software applications continues to grow. Therefore, Component Based Software System (CBSS) applications have come into being. Component Based Software Engineering (CBSE) is a specific form of software reuse anxious with building software from prevailing components, including Commercial Off-The-Shelf (COTS) components, by assembling them together in an interoperable manner. Even when high-quality, pretested, and trusted software components are combined, achieving a highly reliable software application is a difficult task. Therefore, several techniques have emerged to analyse the factor of component-based applications. These fall into two groups:
	System-level factor estimation: Component Based Software System is estimated for the application as a whole.
	Component-based factor estimation: Application CBSS is estimated based on the dependableness of the individual components and their interconnection mechanisms.

Traditional approaches to software stability analysis treat the software as a whole and use test data during the software test phase to perfect only the software’s connections with the outer world. These are known as black-box models. The black-box models are not appropriate for modelling CBSS applications because it ignores the structure of software constructed from components as well as the trustability of the individual components. Recently, soft computing techniques have emerged. Dependability is a real-world issue, many run-time parameters are associated with factors over an Fuzzy Inference System (FIS).
2. LITERATURE REVIEW
In one of his paper William W. Everett (1999), described an approach to analyse software responsibility which allows us to do dependability analysis earlier in the life cycle using component analysis. He described how to estimate model parameters from the characteristics of the software components and characteristics of how test cases and operational usage stresses the software components. 
Kappes Metal.  (2000), discussed that the system of finite state machine with known or estimated overall reliabilities or transition failure probabilities cannot be calculated accurately with any algorithm. In his article he summarized that to calculate either precisely or approximately the dependability of an arbitrary software system given the reliabilities of the components in that system or the reliabilities of operations in the components, there is no single algorithm. Their conclusions implied that every method that attempts to compute or approximate the overall software system trustability from the given operation or component reliabilities there will be software systems for which this method fails and it does not imply that dependability of a specific software system cannot be determined.
Dick Hamlet, Dave Mason and Denise Woit (2001), discussed a theory on how to make component measurements that are independent of working profiles and exactly how to include the complete software structure level operating profile into the system dependability calculations. 
Hongxia Jin and P.Santhanam (2001), contributed effective and simple context for understanding and analysing approach detected mismatch between interacting components in the new system before they are actually integrated into the system. They guided how to design the adaption mechanism to bridge the mismatches.
Jung-Hua Lo, Sy-Yen Kuo, Michael R. Lyu and Chin-Yu Huang (2002), presented an analytical approach for estimating trustability of component based software system. They assumed that software components are heterogeneous and the transfer of control between components follows a discrete time markov process. The key contribution presented new approach to analyse dependability of component based software system based on the reliabilities of the individual components and architecture of the system. Mathematical properties to show that model is very powerful were also derived. They showed that the proposed methods can solve the testing effort allocation problems and improve quality and dependableness of the software system with the help of experimentations.
Mao Xiaoguang and Deng Yongjin (2003), developed a general model component probability transition diagram which is compatible with different kinds of components and enable dependability tracing through component based software process. They constructed a dependability tracing system consisting 4 parts which is their main contribution: modelling component, reliability analyser, reliability specifying component and version controller.
Sherif Yacoub , Bojan Cukic and Hany H.Ammar (2003), contributed his reseach of academic health sciences centres analysed the direct and indirect effects of globalization on healthcare systems and services. The researchers built their analysis on the belief that globalization is neither negative nor positive in itself. Different definitions of globalization were compared and the complex and multidimensional nature of globalization on health and healthcare system were examined. To analyse the complex linkages between globalization and health, a pre-existing conceptual framework was used and to illustrate the effects of international trade policies and regulations on healthcare systems, different scenarios were presented. The changes triggered by globalization in hospitals' structure, organization and functions and the introduction of new information and communication technologies were also examined. Five main elements were taken in account to build the final analysis of the research: patients, human resources, capital, information and funding. Finally it emphasised the most fundamental challenges both practical and ethical, that healthcare institutions have to face in the new era of globalized health services.
For component based software Leggat SG and Tsc N (2004), presented a reliability model and reliability analysis technique. The technique was named scenario based stability analysis (SBRA). Their main contribution proposed SBRA which is a stack based algorithm suitable for analysing sensitivity of system level reliability as a function of component link and subsystem reliabilities. Algorithm application results in identifying critical components, subsystems and links which required increase attention in testing, verification and validation
Yoshinobu Tamura and Shigeru Yamada (2006), designed the open source software such as Calendar, Thunderbird and Xen and discussed their method of reliability assessment. Under such open source development paradigm, they applied neural network exclusively in order to consider the effect of each software component on the reliability of an entire system. They proposed method of reliability assessment incorporating the interaction among software components by using neutral network. They can easily apply their method to actual open source software by role for the reason that the neural network and NHPP model applied have simple structure.
WANG Dong, HUANG Ning and YE Ming (2008), analysed various complex component relationships (parallel, loops, backup, fault tolerance, request and response, etc.) and discussed how to satisfy the Markov property by influencing the reliability of the whole system and to solve these complicated relationships. They extended the scope of application of Markov property with the assumption that consistencies of all mechanisms and evolution possibilities are specified but in primary phase of the software life cycle this information is difficult to obtain .Complex relationship among components which has extended scope to improve accuracy of reliability estimation were analysed.
Fan Zhang, Xing she Zhou, Junwen Chen and Yunwei Dong (2008)  contributed how to fully capture the effect of different operational profile on the overall reliability of system from aspects of both transition and component reliability using believed path based architecture reliability model with the help of their approach, reliability analysis based on architecture.
Francesa Saqlietti, Florino Pinte and Sven Sohnlein (2009), in their paper offered broad integration challenging stages suggested for the tenacity of sensational relations errors. Their contribution proposed two approaches: improving state-of-the-art concerning verification and validation of complex component based software. An automatic generator of test cases aimed at achieving high interaction coverage by a low number of tests supports the extensive systematic integration testing. Determination of system reliability estimates at sharp confidence levels which are achieved by statistical sampling theory by making use of testing operational data gained with pre developed components in reducing the prohibitive effort required by rigorous verification techniques and contribute practicability in real world environments.
Ate F Mohamed and Mohammad Zulkernine (2010), developed failure type aware reliability quantification of fault tolerant component based software systems. Failure occurrence, permeation, unmasking and propagation in the fault tolerant components and the architectural service routes among them were analysed. They aggregate impact of these failures on system reliability.
Deepak Panwar and Pradeep Tomar (2011), contributed simple and very effective Halsted software science was used to minimize the cost and time for a component based system. Their main contribution was to make quality software by focussing on dependability and reusability. They summarized effects on software reliability and reusability due to the changes in the software requirement, design, code, component complexity, software complexity. They gave general factors which affect the reliability and reusability to calculate two variables reliability and reusability

Aditya Pratap Singh and Pradeep Tomar (2012,) presented and predictable the reliability through path propagation probability and component impact factor. They proposed a Reliability estimation model for a component based system. The Reliability estimation model they proposed is suitable for system whose design is based on valid scenarios and activity diagrams. Their proposed model is beneficial to estimate the dependability of component based system and can be used adaptively in early stages of software development. 

Kaswan KS1 and Choudhary S2(2015), designed some soft computing techniques, such as: Neural networks (NN), Fuzzy Logic (FL), Genetic Algorithm (GA), Genetic Programming (GP), Artificial Bee Colony (ABC) and Ant Colony etc. They emphasized on the role of existing soft computing techniques in software reliability modelling with the reliance that it would serve as a reference to both old and new incoming researchers in this field, to support their understanding of current trends and assist their future research prospects and directions. Further we compared soft computing techniques in terms of modelling capabilities, which enhances the selection process of soft computing technique for software reliability models.
Tassio Vale and Ivica Crnkovic (2016) presented an approach used to get the simple and effective result of a manual search, 1396 primary studies were identified, of which 1231 were considered relevant as primary studies. Five features of these trainings were analyzed: highest objectives, investigation areas, solicitation areas, exploration intensity and research types and methods. Increasing productivity, cost savings and increasing quality are the most frequently mentioned CBSE objectives.
3. DESCRIPTION OF BROAD AREA
3.1 Soft Computing
Soft computing structures play appropriate essential role in evolving software engineering presentations. These consist of fuzzy logic system, the neural network model and genetic algorithm techniques. To assess software reusability, software maintainability, software understandsability etc., fuzzy logic and neural network techniques are broadly used.  Software reuse is defined as software development with several existing modules. 
3.2 Technique of Soft Computing
The three soft computing techniques are Fuzzy Inference System (FIS), Artificial Neural Networks (ANNs) and Artificial Neural Fuzzy Inference System (ANFIS).

3.2.1 Fuzzy Inference System
Fuzzy means unsure and ambiguous. Fuzzy systems are suitable for approximate reasoning, especially for the system whose mathematical model is hard to derive. Fuzzy logic allows decision making with estimated values under incomplete information. A fuzzy set is a generalization of an ordinary set by allowing a degree (or grade) of membership for each element. The membership-function m(x) of a fixed plots every component just before its degree. A membership degree is an actual quantity arranged [0, 1]. In extreme cases, if the degree is 0 the element does not belong to the set, and if/ 1 the element belongs 100% to the set. 
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Figure1:-Fuzzy Tool
3.2.2 Artificial Neural Networks 
Neural networks are a method of the multiprocessor processer system, through unassuming processing fundamentals, a high degree of interconnection, adaptive interaction between elements; it is also referred as an “Artificial” Neural Network (ANN). According to Dr. Robert Hecht-Nielsen, a neural network is “a computing system made up of a number of simple, highly interconnected processing elements, which development material by their vigorous state reaction to outside contributions”. There are various different kinds of learning rules used by neural networks. ANNs can learn from data and feedback and be necessary acumen capabilities. Proceeding the further hand, fuzzy logic representations are rule-based models and do not have learning capabilities, therefore so for learning, fuzzy inference system performs the succeeding actions:
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Figure2:-NN Tool

	Fuzzification of the input variables;
	Resolve of membership functions on behalf of the constraints;

Application of the fuzzy operator in the antecedent;
Implication from the antecedent to the consequent;
	Defuzzification.

3.2.3 ANFIS (Artificial Neural Fuzzy Inference System)
A modify neuro-fuzzy inference structure or modify Artificial Neural Fuzzy Inference System (ANFIS) is a kind of artificial neural network that is based on Takagi–Sugeno fuzzy inference system. The system was established in the early 1990s. Since it incorporates individually neural networks and fuzzy logic principles; it has potential to capture the benefits of both in a single framework. Its interpretation system resembles to a conventional of fuzzy IF–THEN rules that have learning ability to approximate nonlinear functions Figure 3. Hence, ANFIS is considered to be a universal estimator. For consuming the ANFIS in an extra efficient and optimum way, one can usage the best constraints obtained by genetic algorithm.
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Figure3:-ANFIS Tool

4. MOTIVATION OF THE STUDY 

The motivation of this research is to improve the quality of components based systems in terms of various quality factors like reliablility, scalability and maintainability etc. Components bases software system is emerging field of research. Various researchers have proposed models and standards to improve the quality of Components Based Systems. In this research we will apply soft computing techniques like fuzzy logic, neural network as well as neuro fuzzy approach which enables the construction of high quality and cost effective systems with less development efforts. Our main focus will be on improving the quality of Components Based System using hybrid approach.
5. OBJECTIVES OF THE STUDY
To identify the various quality factors that affects components based systems using the factor optimization techniques.
To study how the soft computing technique found in literature are useful to measure the factors of Components Based System.
To identify ANFIS tool for various features of software component.
To develop a neuro fuzzy model which help to reduce development time, efforts and cost of developing components.

To validate the proposed model using real time data set.

6. METHODOLGY TO BE ADOPTED
Components based development has been widely accepted in both academics and industry for building high quality components in terms of reliability, reusability, maintainability, cost and efforts. There are various factors that are relevant to CBSE. In our research we will identify most crucial factors related to components using factors optimization techniques and propose a neuro fuzzy model which is a hybrid system using MATLAB that combined the advantages of fuzzy logic as well as neural network based on identified factors and also validate the proposed model using real time data set. The proposed model will help in improving the quality of software components. The model will also help in implementing high quality and cost effective components based system with lesser effort as compare to existing approaches.
Identifying the best appropriate factors that affects the software component using optimization techniques



Define input parameters, member functions and rules using Mamdani/Sugeno Model and Generate new Fuzzy Inference System (FIS)




Input proposed FIS to ANFIS Editor


Generate Training and Testing Data using proposed neuro fuzzy approach


View Result for estimating various quality factors 
	

         Figure4:-The proposed CBSE Approach



7. EXPECTED OUTCOME OF THE RESEARCH
The proposed neuro fuzzy model will help in reducing the complexity of developing a system. Factors optimization will help in better identifying the crucial factors related to the components based systems. The experimental results will show that proposed hybrid model improves the quality of components based system to great extent and help the developer to develop the system with lesser effort and time and cost.
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