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Abstract :  The major objective of software development is to supply quality software efficiently and short period of time. The old
development process has different stages every stags have own significance and dependency .As each development stage features
a certain outcome or goal. It becomes critical to pick the simplest data processing techniques to realize these goals efficiently.
Because the complexity of software applications are growing rapidly day by day, the existing software reliability methods are
insufficient to research inter component interactions of modular software systems. The number of test cases could also be extremely
large, in order that it's hard to extensively test each software component during a given resource limitations. To get better software,
machine learning techniques have been apply to create predictions regarding the failure of software modules by exploit past data
and their defects. This paper discusses various reliability estimation techniques and software defect prediction using machine
learning techniques.
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l. INTRODUCTION

A standard software program improvement method, the work is cut up into distinct levels with unique activities in every, with
the aim of improving making plans and management. The maximum normally used methodologies include waterfall, prototyping,
iterative and incremental improvement, spiral improvement, fast utility improvement, excessive programming and numerous forms
of agile method. While a life-cycle version is a greater trendy time period for class of methodologies, a software program
improvement "method" is frequently synonymous to a selected method selected through a selected organization. A variety of such
frameworks have developed over the years, every with its personal recognized strengths and weaknesses. One software program
improvement method framework isn’t always appropriate to be used through all projects. Each of the to be had method frameworks
are high-satisfactory acceptable to precise varieties of projects, primarily based totally on numerous technical, organizational,
venture and group considerations. Such contrasting improvement paradigms and the difficult dependencies that they invent growth
the complexity of software program systems. This slows down improvement and maintenance, reasons faults and defects and sooner
or later ends in a growth in price of the software program. Organizations frequently fail to recognize how their method influences
the nice of the software program that they produce. This is particularly due to the issue innate in discovery and dimension. Although
software program metrics have lengthy been the de-facto trendy for the evaluation of software program excellent and improvement
processes, their drawbacks are numerous. The overreliance on metrics that may be without problems received and understood,
utilization of metrics that seem thrilling however stay inappropriate and uninformative and the issue in acquiring honestly treasured
metrics are however to call a few. Data mining is described because the method of coming across formerly unknown and
doubtlessly beneficial records from facts collections. Thus utilizing facts mining in software program trying out with the purpose
of software program development has piqued the hobby of researchers worldwide. There are numerous demanding situations that
emerge in mining software program repositories. The essential ones being, managing the inherent complexity and sheer quantity
of the software program engineering facts. Data mining concentrates on running with massive portions of facts to offer a pattern.
In phrases of purchaser facts it's far very beneficial to result in achieve successful marketing. So on occasion it's far violating the
records safety regulation through proving unknown relationships in facts.
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2. LITERATURE SURVEY
2.1 Research Progress on Software Engineering Data Mining Technology:

At present, with the dimensions enlargement of computer software program, best rely upon guide for software program
improvement, protection and different models is extra difficult. Data mining era can boost up the rate of software program
improvement, and might in many databases locate precious facts. Makes in-intensity research on software program engineering
facts mining era, and introduces the affect of facts mining era. Software engineering facts mining era is to apply current era or new
facts mining set of rules in huge databases, and is the method of gathering precious records for software program builders via a
chain of steps, together with selection, analysis, formulation. It is a method of clean grasp and control of software program
improvement. Software builders need to accumulate the required facts, that is the exercise of software program improvement
industry. To complete the paintings, they extracted the specified facts records from huge quantities of facts, and the method of
gathering and selecting. records is the method of facts mining. At present, facts mining era has been extensively used in software
program testing. Data Mining Techniques used in Software Engineering A Survey Standard software program improvement system
has numerous stages; every with its own importance and dependency at the different. Each degree is frequently complicated and
generates a huge form of information. Using information mining strategies, they can discover hidden styles from this information,
degree the effect of every degree at the different and collect beneficial statistics to enhance the software program improvement
system. The insights won from the extracted information styles can help software program engineers to predict, plan and realize the
numerous intricacies of the project, permitting them to optimize destiny software program improvement activities. As each degree
with inside the improvement system involves a positive final results or goal, it will become critical to choose the first-class
information mining strategies to obtain these desires efficiently. In, they surveyed the to be had information mining strategies and
proposed the maximum suitable strategies for every degree of the improvement system. They additionally speak how information
mining improves the software program improvement system in phrases of time, cost, resources, reliability and maintainability.

2.2 EXISTING SYSTEM

Software defect prediction (SDP), which classifies software modules into defect prone and not-defect-prone categories, provides
an effective way to maintain high quality software systems. Most existing SDP models attempt to attain lower classification error
rates other than lower misclassification costs. However, in many real-world applications, misclassifying defect-prone modules as
not defect-prone ones usually lead to higher costs than misclassifying not-defect-prone modules as defect-prone ones. The data
mining techniques, the study didn’t provide a better accuracy for software defect prediction. The study uses only three methods for
extracting the feature from the large data sets. These are not enough for better prediction need to explain more methods or algorithm
in both feature extraction and classification methods.

2.3 PROPOSED SYSTEM:

2.3.1 Software Defects Prediction Using E system:

Data mining Techniques used to find the defects that are present in the software product during testing of each phases. Different
statistical methods or algorithms are used in feature extraction phase to improve the accuracy of the defect prediction. Software
Defect Prediction is an important aspect in order to ensure software quality. The evolutionary aid vector device (ESVM) is an more
or optimized shape of not unusual help vector device approach and it represents optimized algorithms for training to lean several
elegance in addition to regression policies from datasets below interest. As for example, the Evolutionary assist Vector machine
(ESVM) may be probably hired for learning various classifier techniques which encompass polynomial classifier; radial basis
feature (RBF) based totally definitely classifiers and multi-layer perceptions (MLP) styles of classifiers. Inception ally, the
evolutionary SVM (ESVMs) have been first endorsed with the aid of the usage of way of (Vapnik, 1960) for displaying facts type
and private presently become a location of strenuous take a look at our inside the purple for upgrades within the strategies and
hypothesis together with conservatories to expose off regression and estimation of density. Intrusion Detection the use of Proposed
ESVM Mining Module everyday and assault internet net web page site visitors are categorized with the useful resource of the
ESVM, in the direction of schooling ESVM learns the everyday and assault styles from the training record. In attempting out ESVM
differentiate the attack and ordinary internet web site online website site visitors the usage of discovered out styles. schooling of
ESVM on this studies paintings a drastically robust Evolutionary beneficial resource Vector device (ESVM) mechanism has been
hired for training of mining module. This training technique classifies a given statistics difficulty x € Rn via manner of assigning a
label y € normal, ICMP, TCP, UDP, Smurf, Port test, Land, HTTP, session, IP. Wherein x is the set of inputs to the manual Vector
gadget, Rn is relation among n attributes, y is the output produced through the EMCSVM which consist frequently different types
of classes which encompass one regular elegance and nine assault instructions. Education report for Evolutionary help Vector tool
(ESVM) is made from schooling statistics set. Schooling information set file carries 20 attributes and 10 styles of schooling. ESVM
educated using the education statistics set and weight values then produce the version record, this version record Is used to classify
the handiest-of-a-type styles of assaults, Proposed system use five open source datasets from NASA Promise Data Repository to
perform this comparative study. For evaluation, three widely used metrics: Accuracy, F1 scores and Areas under Receiver Operating
Characteristic curve are used. It is found that Artificial Neural Network outperformed all the other dimensionality reduction
techniques.

2.3. 2DATASET

Feature Name Description

Loc: Line Count Of Code
V(G): Cyclomatic Complexity
Ev(G) Essential Complexity"
Iv(G) Design Complexity

N S+ Operands

\Y Volume

L "Program Length

D Difficulty"

l: Intelligence

E Effort
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B Numeric

T Time Estimator

Locode : Line Count

Locomment : Count Of Lines Of Comments

Loblank : Count Of Blank Lines

Locodeandcomment : | Numeric

Unig_Op : Unique Operators

Unig_Opnd : Unique Operands

Total Op: Total Operators

Total Opnd : Total Operands

Branchcount Of The Flow Graph

Defects One Or More Reported
Defects

The dataset, used for Software Defect prediction in the project, is taken from NASA Promise Repository. All the 5 data sets have
22 attributes, though each having a different number of instances. Decision Tree classifier is used to make the model learn from the
test set and then the model is tested on the training set and the performance measures are calculated. However, having so many
attributes and instances can lead the model to overfit. Hence, we first reduced the dimensionality of the data to a set of 8 cumulated
features using 4 different techniques and then trained the model using Decision Tree classifier. A detailed comparison was then
made based on the performance metrics that include Accuracy, F1-Scores and Area Under the Receiver Operating Characteristics
(ROC).

3. PERFORMANCE MEASURES
Sno.
Type Of Bugs Predicted Buggy | Predicted Clean

TRUE BUGGY | TP FN
TRUE CLEAN FP TN

A. Accuracy This refers to the ratio of correctly predicted instances of the test set to the total number of instances of the test set.
Accuracy = (TP +TN) /(TP + FN + FP + TN)

B. F1 scores At times, accuracy paradox can lead to misinterpretation of the results, hence we take another performance metrics
called F1 score into consideration. F1 score is the harmonic mean of Precision and Recall, which are also calculated from the
confusion matrix. Precision is the ratio of actual correctly predicted positive (buggy) instances to the total number of predicted
positive instances (Precision =). TP TP + FP Recall is also known as Sensitivity.

3.1 VALIDATION METHOD

Here used hold out cross validation method to validate the data set. Since all the data sets used had quite a large number of instances,
the training set and test set were divided in the ratio 3:1. The training set was used to train the classifier and then the model was
validated on the test set.

4. RESULTS

Line of Code - Bug

0 WD 1SN0 M0 S0 EMD 0D
Ling o Codi

Area Under the Curve (AUC) The performance of the predicted models was evaluated by plotting the Receiver Operating
Characteristics (ROC) curve and evaluating the area under the curve. ROC curve, which is defined as a plot of sensitivity on the y-
coordinate versus its 1-specificity (it is defined as the ratio of predicted non faulty classes to the number of classes actually non
faulty) on the x coordinate, is an effective method of evaluating the quality or performance of predicted models.

- n - : . -
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. F1 scores At times, accuracy paradox can lead to misinterpretation of the results, hence we take another performance metrics
called F1 score into consideration. F1 score is the harmonic mean of Precision and Recall, which are also calculated from the
confusion matrix. Precision is the ratio of actual correctly predicted positive (buggy) instances to the total number of predicted
positive instances (Precision =). TP TP + FP Recall is also known as Sensitivity.

Recall is the ratio of actual correctly predicted positive (buggy) instances to the total number of actual positive instances (Recall
=) TP TP + FN Taking the harmonic mean, we get F1 score = Recall + Precision 2*Recall*Precision

5. CONCLUSION

The current generation data mining and machine learning technology is widely used in developing new software’s and testing. data
mining in testing can get better the preservation competence of software system, , increases system stability. Machine learning
techniques combined with testing techniques helps to produce high quality software. This paper discusses various reliability
estimation techniques and software defect prediction using machine learning techniques.
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