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Abstract— Object-oriented design phase has become a 

principal issue in software organizations and many design 

fault issue of object-oriented programs have been proposed 

for quality prediction, but there is no well-accepted statement 

on how significant those criteria are. Reducing the defects of 

the software is the software development goal, particularly 

applicable for high assurance software systems. The object 

oriented technology insertion into the software industry has 

created new challenges which use software metrics as a tool 

for controlling Object oriented design fault is found to be the 

dominant method for quality prediction of object oriented 

programs. It would be valuable to know how object-oriented 

design issue and fault actions are related when fault severity 

is taken into account. The result of our work is based on the 

naïve bayes and random forest to improve the accuracy of the 

fault action. 
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I. INTRODUCTION 

The Software industry is paying more attention to peremptory 

fault in any software system is very common and complex 

problem [2]. Preventing a software system from errors is such 

a difficult task. Faults must be checked at the early stages of 

the product development as it saves time and cost. It also 

helps in reducing complexity at early stages, which also 

affects other quality attributes. If complexity is less it implies 

that the effort required to test a program would be less and 

product would be more reliable [3]. The Software industry is 

paying more attention to peremptory fault in any software 

system is very common and complex problem. Preventing a 

software system from errors is such a difficult task. Software 

metrics are the quantitative measurement of the complexity 

of the software, so they are good candidates for guiding the 

selection of testing techniques [10]. In the world of object-

oriented languages, software metrics has been used for many 

years to provide developers with additional information about 

their software quality. Software metrics can monitor the 

quality of software. Preventing a software system from errors 

is such a difficult task. Quality of software is increasingly 

important for software. For improving quality we should 

provide more focus on testing for those portions of code 

which have largest number of faults. The object oriented 

paradigm provides strong support for software reuse. The try 

to propose these fault issue is to provide a way of quantifies 

the quality of an object-oriented software system. Inheritance, 

encapsulation coupling, and cohesion have been argued to 

significantly affect the fault [11]. Exploratory analysis of 

fault is provided to relate the metrics to productivity, rework 

effort, and design effort. Various attributes, which determine 

the quality of the software, include maintainability, defect 

density, fault proneness, fault detection, fault prediction 

normalized rework and understand ability reusability. 

Software fault actions provides help for procedural and object 

oriented paradigms to measure various attributes like 

complexity, coupling cohesion, software quality, and 

productivity.  

II. RELATED WORK 

Major work has been done in the area of fault prediction, 

detection and pones of software modules varying from 

different statistical analysis to machine learning methods. 

Statistical methodology involves principal component 

analysis and discriminate evaluations and a model based fault 

detection using object oriented metrics [4, 5]. A close 

relationship between size and fault proneness was establish 

by El Emam et al [6]. A univariate and multivariate analysis 

for fault detection was proposed by Briand et.al. considering 

180 classes [7]. Spatial clustering techniques for fault 

detection have been shown to have accurate detection [8]. 

Tang et.al. conducted an empirical study on three industrial 

real time systems and validated the CK object oriented metric 

suite and found WMC (Weighted methods per class) and RFC 

(Response for Class) to be strong predictors of faulty classes 

[9]. On the other hand, a number of machine learning 

methods have also been developed to increase the efficiency 

of the fault detection techniques [15]. Several researchers 

have used logistic regression and machine learning methods 

to show how object oriented metrics and fault using CK 

metrics. S.K. and Goyal developed a set of functional 

cohesion measures based on program slices [13][17]. These 

measures apply only to individual functions. G. Pai validated 

the specific domain NASA data set as used in their study to 

predict fault proneness models with respect to two types of 

categories relates to faults as optimum [14]. Aggarwal 

validated object oriented metrics to predict faulty classes 

[5][18]. An empirical evaluation for predicting the 

performance of RF in predicting fault-prone classes using 

open source software and also a Genetic Algorithm based 

classification approach for finding Fault Prone Classes have 

been able to provide significant fault prediction models . In 

this, studies empirically on object oriented design metrics 

which are found to be useful for predicting the fault proneness 

of a class in Object Oriented software systems. It investigates 

the accuracy especially with a subset of chidamber and 

kemerer suite [1]. It performs two statistical models such as 

univariate and multivariate logistic regression. It includes 

machine learning methods with the regard of fault proneness 

prediction in terms of faults in which precision, correctness 

and completeness. In evaluates different predictive model for 

the real time software defect datasets [8]. It provides a 

combination of IR and Instance based learning along with 

consistency based subset evaluation technique with a better 

relatively better accuracy in prediction. Also showed the size 

and complexity metrics are not sufficient attribute for 

prediction accuracy. It concludes Bayesian belief network is 

one of the techniques that need to be explored to capture this 

casual relationship. 
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III. FAULT CRITERIA 

Fault Criteria have provided the help for measuring and 

analysis of software quality. A great deal of time could be 

reduced if only those areas like classes, inheritance, coupling, 

cohesion, encapsulation which are fault actions could be 

tested for faults. Fault action have performs to discover the 

fault at design phase. 

 
Fig. 1: Faults actions at Design  

 
Fig. 2: Fault Issues at design phase 

These fault issues in (fig. 2) measure provides a 

quantitative indication of the fault, amount, dimension, 

capacity, or size of some attribute of an early stage of 

software development. One of the biggest problems of 

software development is the fault of software quality, both in 

terms of defects and easiness of maintenance. Software 

production and evolution is intangible. This nature has caused 

problems for software developers since there is no sense 

feedback [12]. The obvious idea is for future development to 

learn from past experience i.e. avoiding practices leading to 

poor software quality and emphasizing those increasing it. 

Static analysis is a way to provide feedback in software 

Development. 

IV. METRICS SUITED FOR FAULT MEASUREMENT 

Researchers and engineers have been working on this subject 

for more than three decades, and many started with static 

design metrics in the programs. In this study, data from the 

industry is used to analyze the relationships between CK 

metrics and defects in the OO programs [1].   

 WMC (Weighted Methods per Class) 

 DIT (Depth of Inheritance Tree) 

 NOC (Number Of Children) 

 RFC (Response for a Class) 

 CBO (Coupling Between Object Classes) 

 LCOM (Lack of Cohesion on Methods) 

 CAM (Cohesion Among Method) 

 DAM ( Direct Access Method) 

 CE (Coupling Efferent) 

 CF (Coupling Afferent) 

 CC (Cyclomatic Complexity) 

V. MEASURING FAULTS 

Measurement enables to improve the software process, assist 

in the planning, tracking the control of a design. A good 

software engineer uses measurement for evaluations of 

software quality. Many quality measures can be collected 

from literature, the main goal of metrics is to measure errors 

and defects. These fault issue estimates at design stage. 

 Fault Detection 

 Fault Prone 

 Fault Injection 

 Fault Prediction 

VI. RESEARCH METHODOLOGY 

In this section, we review the research methodology that 

investigates the relationship between object-oriented 

parameters and fault actions. The product values cover the 

following dimensions: coupling, cohesion, inheritance, and 

complexity. A methodology does not set out to provide 

solutions - it is, therefore, not the same as a method. Instead 

of a method the theoretical supporting for accepting which 

method or best practices can be applied to specific case. 

 Principal Component Method 

 Logistic Relational Method 

VII. CONCLUSION 

In real-life systems, faults can differ significantly in their 

impact on the operation of a software system. It would be 

valuable to use OO design metrics to help to identify the fault-

criteria of classes when the severity of fault is taken into 

account. Our study attempts to give the complete information 

about fault criteria. In this revision we first find the types of 

fault at design stage and then found the individual level and 

combined complete effect of metrics on fault issue at design 

stage. On the other hand inheritance, coupling, cohesion, 

complexity and encapsulation were found related to fault 

types. It was experimental during study the classes and 

method coupled with high level standard library classes were 

less fault prone, prediction and detection than those coupled 

with software classes. 

https://en.wikipedia.org/wiki/Best_practice
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