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ABSTRACT

Software quality estimation is an activity needed at
various stages of software development. It may be used
for planning the project’s quality assurance practices and
for benchmarking. In earlier previous studies, two
methods (Multiple Criteria Linear Programming and
Multiple Criteria Quadratic Programming) for estimating
the quality of software had been used. Also, C5.0, SVM
and Neutral network were experimented with for quality
estimation. These studies have relatively low accuracies.
In this study, we aimed to improve estimation accuracy
by using relevant features of a large dataset. We used a
feature selection method and correlation matrix for
reaching higher accuracies. In addition, we have
experimented with recent methods shown to be
successful for other prediction tasks. Machine learning
algorithms such as Boost, Random Forest and Decision
Tree are applied to the data to predict the software
quality and reveal the relation between the quality and
development attributes. The experimental results show
that the quality level of software can be well estimated
by machine learning algorithms.

1. INTRODUCTION

Software applications may contain defects,
originating from requirements analysis, specification and
other activities conducted in the software development.
Therefore, software quality estimation is an activity
needed at various stages . It may be used for planning
project-based quality assurance practices and for
benchmarking. In addition, the number of defects per
unit is considered one of the most important factors that
indicate the quality of the software . There are two
directly comparable studies on software quality
prediction using defect quantities in ISBGS dataset. In
the first study, the two methods (MCLP and MCQP)
were experimented with the dataset and the results were
compared . The quality level was classified according to:
number of minor defects + 2*number of major defects +

4*number of extreme defects. The quality of level was to
be either high or low. They used k-fold cross-validation
technique to measure MCLP and MCQP’s performance
on the ISBSG database. Release 10 Dataset (released in
January 2007) which contained 4,017 records and 106
attributes was used. After preprocessing, 374 records and
11 attributes remained in the dataset. In another study, the
same data set was used again .[ The software belonged to
high quality class if it fulfils the following requirements:
the extreme defects exist or the number of major defects
is more than 1 or the number of minor defects is more
than 10. The rest are assumed to belong to low quality
class. After preprocessing, 746 projects and 53 attributes
remained in the dataset. They used C5.0, SVM and
Neutral network for classification. As an example, to a
more application-oriented study Rashid et al. used case-
based reasoning (CBR) for software quality estimation.
CBR is a machine learning model which performs the
learning process using the results of the previous
experiments. Line of code, number of functions, difficulty
level, and development type and programmers experience
are entered and these attributes are used for estimation.
The deviation is calculated by using Euclidian distance
(ED) or The Manhattan distance (MD). If the error in
estimation is less than 10% then the record is saved to the
database. Number of inputs that can be obtained from the
user is limited. Also, it is necessary to have close values
in the database in order to estimating precise values. In
these studies, quality estimation was done by binary
classification. We tried to improve these prediction
models, taking into account the size in terms of function
points and using 4-level classification. We have
experimented with recent classification methods shown to
be successful for other prediction tasks.

2. LITERATURE SURVEY
1.Software defect prediction (SDP) plays a key role in the
timely delivery of good quality software product. In the
early development phases, it predicts the error-prone
modules which can cause heavy damage or even failure
of software in the future. Hence, it allows the targeted
testing of these faulty modules and reduces the total
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development cost of the software ensuring the high
quality of end-product. Support vector machines (SVMs)
are extensively being used for SDP. The condition of
unequal count of faulty and non-faulty modules in the
dataset is an obstruction to accuracy of SVMs. In this
work, a novel filtering technique (FILTER) is proposed
for effective defect prediction using SVMs. Support
vector machine (SVM) based classifiers (linear,
polynomial and radial basis function) are designed
utilizing the proposed filtering technique over five
datasets and their performances are evaluated. The
proposed FILTER enhances the performance of SVM
based SDP model by 16.73%, 16.80% and 7.65% in
terms of accuracy, AUC and F-measure respectively.

2. The purpose of this research is to build a software
quality assessment model to evaluate the quality of
mobile-based elderly fall detection software. The
assessment is based on the quality factors found in the
software quality model. The quality factor is adjusted to
the characteristics of the software. The model is needed
because the software has its own characteristics. This
research consists of several stages. The first thing to do
is analysing the software domain to determine its
characteristics. The second is defining the software
assessment needs by mapping software characteristics
with the quality standards used (ISO / IEC 25010: 2011)
to obtain the appropriate quality factors. The software
quality metrics is determined after the quality factors is
obtained. The metric to be used is Goal Question Metrics
(GCM). The third is software quality weighting process,
including its criteria and sub-criteria. Determination of
the equation for software quality assessments is the final
stage of the research. Based on the research process, it
can be concluded that the model developed successfully
can be used to assess the software.

3. During the last 10 years, hundreds of different defect
prediction models have been published. The performance
of the classifiers used in these models is reported to be
similar with models rarely performing above the
predictive performance ceiling of about 80% recall. We
investigate the individual defects that four classifiers
predict and analyse the level of prediction uncertainty
produced by these classifiers. We perform a sensitivity
analysis to compare the performance of Random Forest,
Naive Bayes, Part and SVM classifiers when predicting
defects in NASA, open source and commercial datasets.
The defect predictions that each classifier makes is
captured in a confusion matrix and the prediction
uncertainty of each classifier is compared. Despite
similar predictive performance values for these four
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classifiers, each detects different sets of defects. Some
classifiers are more consistent in predicting defects than
others. Our results confirm that a unique subset of defects

can be detected by specific classifiers.

4. Software defect prediction plays an increasingly critical
role in emerging software systems. However, existing
software defect prediction approaches typically suffer
from low accuracy due to the under/over fitting problems.
To address this problem, we propose an ensemble
learning approach to achieve the accurate defect
prediction, where various machine learning algorithms,
i.e., artificial neural network, random forest, k-nearest
neighbour methods are integrated together. The proposed
software defect prediction workflow is introduced.
Experiments are conducted to verify the effectiveness of
the proposed method. Extensive experiment results verify
that our proposed method can improve the defect
prediction accuracy when compared with
existing methods.

3.METHODOLOGY

Existing System:

Software quality estimation is an activity needed at
various stages of software development. It may be used
for planning the project's quality assurance practices and
for benchmarking. In earlier previous studies, two
methods (Multiple Criteria Linear Programming and
Multiple Criteria Quadratic Programming) for estimating
the quality of software had been used. Also, C5.0, SVM
and Neutral network were experimented with for quality
estimation. These studies have relatively low accuracies

Proposed System:

In this paper We used a feature selection method and
correlation matrix for reaching higher accuracies. In
addition, we have experimented with recent methods
shown to be successful for other prediction tasks.
Machine learning algorithms such as Xboost , Random
Forest and Decision Tree are applied to the data to predict
the software quality and reveal the relation between the
quality and development attributes. The experimental
results show that the quality level of software can be well
estimated by machine learning algorithms.

UML DIAGRAMS
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UML (Unified Modeling Language) is a standardized
language for specifying, visualizing, constructing, and
documenting the artifacts of a software system, as well
as business modeling and other non-software systems.
The goal of UML is to provide a common language for
creating models that are understandable to developers,
users, and other stakeholders.UML diagrams are a
collection of graphical notations that can be used to
represent the different aspects of a software system.
There are two main types of UML diagrams: structural
and behavioral.

UML stands for Unified Modeling Language. UML is a
standardized general-purpose modelling language in the
field of object-oriented software engineering. The
standard is managed and was created by the Object
Management Group. The goal is for UML to become a
common language for creating models of object-oriented
computer software. The UML is a very important part of
developing object- oriented software and the software
development process. UML uses mostly graphical
notations to express the design of software projects.

USE CASE DIAGRAM
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CLASS DIAGRAM:

In software engineering, a class diagram in the Unified
Modeling Language (UML) is a type of static structure
diagram that describes the structure of a system by
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showing the system's classes, their attributes, operations
(or methods), and the relationships among objects.

The class diagram is the main building block of object-
oriented modeling. It is used for general conceptual
modeling of the structure of the application, and for
detailed modeling, translating the models into
programming code. Class diagrams can also be used for
data modeling.[1] The classes in a class diagram represent
both the main elements, interactions in the application,
and the classes to be programmed.

USER

*Start()

SUpload Dataset() System
$Preprocess Dataset() 1
SFeatures Selection Algorithms()

$Run Machine Leaming Algorithms()

®Run CNN Algorithm()

®Comparison Graph()

$Stop()

In software engineering, a class diagram in the Unified
Modelling Language (UML) is a type of static structure
diagram that describes the structure of a system by
showing the system's classes, their attributes, operations
(or methods), and the relationships among the classes. It
explains which class contains information.

SEQUENCE DIAGRAM:

A sequence diagram in Unified Modelling Language
(UML) is a kind of interaction diagram that shows how
processes operate with one another and in what order. It is
a construct of a Message Sequence Chart. Sequence
diagrams are sometimes called event diagrams, event
scenarios, and timing diagrams.

Page | 3



International Journal of Gender, Science and Technology

ISSN: 2040-0748

User

Start

Upload Dataset

Preprocess Dataset

Features Selection Algorithms

Run Machine Leamning Algorithms

Run CNN Algorithm

Comparison Graph

Stop

Yy Y Y Y E

4.SYSTEM STUDY
FEASIBILITY STUDY

The feasibility of the project is analyzed in this
phase and the business proposal is put forth with a
very general plan for the project and some cost
estimates. During system analysis the feasibility
study of the proposed system is to be carried out.
This is to ensure that the proposed system is not a
burden to the company. For feasibility analysis,
some understanding of the major requirements for
the system is essential.

Three key considerations involved in the feasibility
analysis are.

. ECONOMICAL FEASIBILITY
. TECHNICAL FEASIBILITY
. SOCIAL FEASIBILITY

ECONOMICAL FEASIBILITY

This study is carried out to check the economic
impactthat the system will have on the organization.
Theamount of funds that the company can pour into
the research and development of the system is
limited. The expenditure must be justified. Thus,
the developed system as well within the budget and
this was achieved because most of the technologies
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used are freely available. Only the customized
products hadto be purchased.

TECHNICAL FEASIBILITY

This study is carried out to check the technical
feasibility, that is, the technical requirements of the
system. No system developed must not have a high
demand on the available technical resources. This
will lead to high demands for the available technical
resources. This will lead to high demands being
placedon the client. The developed system must have
a modest requirement, as only minimal or null
changes are required for implementing this system.

SOCIAL FEASIBILITY

The aspect of study is to check the level of acceptance
of the system by the user. This includes the process of
training the user to use the system efficiently. The user
must not feel threatened by the system, instead must
accept it as a necessity. The level of acceptance by the
users solely depends on the methods that are
employed to educate the user about the system and to
make him familiar with it. His level of confidence
must be raised so that he is also able to make some
constructive criticism, which is welcomed, as he is the
final user of the system.

5.MODULES
1.Numpy

Python has a strong set of data types and data structures.
Yet it wasn’t designed for Machine Learning per say.
Enter NumPy (pronounced as Num-pee). NumPy is a data
handling library, particularly one which allows us to
handle large multi-dimensional arrays along with a huge
collection of mathematical operations.

2.Pandas

Think of relational data, think pandas. Yes, pandas are a
python library that provides flexible and expressive data
structures (like data frames and series) for data
manipulation. Built on top of NumPy, pandas are as fast
and yet easier to use. Pandas provides capabilities to read
and write data from different sources like CSVs, Excel,

SQL Databases, HDFS and many more.

3.Scipy

Pronounced as Sigh-Pie, this is one of the most important

Page | 4



International Journal of Gender, Science and Technology

ISSN: 2040-0748

python libraries of all time. SciPy is a scientific
computing library for python. It is also built on top of
NumPy and is a part of the SciPy Stack.

4.Matlotlip

Another component of the SciPy stack, matplotlib is
essentially a visualization library. It works seamlessly
with NumPy objects (and its high-level derivatives like
pandas). Matplotlib provides a MATLAB like plotting
environment to prepare high-quality figures/charts for

publications, notebooks, web applications and so on.
5.Scikit-learn

Designed as an extension to the SciPy library, scikit-
learn has become the de-facto standard for many of the
machine learning tasks. Developed as part of Google
Summer of Code project ,it has now become a widely
contributed open-source project with over 1000

contributors
6.Seaborn

Built on top of matplotlib, seaborn is a high-level
visualization library. It provides sophisticated styles
straight out of the box (which would take some good

amount of effort if done using matplotlib).

4. EXPERIMENTAL OUTCOME

Features Seldection Algurithm:
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In above screen before applying feature selection
algorithm dataset contains 39 features/columns and after
applying PCA feature selection we got 30 important
features and dataset contains 36928 records and
application using 7386 records for testing and 29542
records for training and now both train and test dataset is
ready and now click on ‘Run Machine Learning
Algorithms’ button to run all machine learning
algorithms.

After ‘Run CNN Algorithm’ button to run CNN
algorithm.

5
7
i
H 2

In above graph we are plotting accuracy, precision, recall
and accuracy for each algorithm

5.CONCLUSION AND FUTURE SCOPE:
Conclusion:

This paper presents an experimental study for software
quality prediction using machine learning methods. We
used three machine learning algorithms, namely Boost,
Random Forest, and Decision Tree, to predict the quality
level of software modules. Our results show that all three
algorithms can be used to predict software quality with a
high degree of accuracy. The Boost algorithm achieved
the best accuracy, followed by the Random Forest and
Decision Tree algorithms.

In addition to predicting software quality, we also
explored the relationship between software quality and
development attributes. We found that several
development attributes, such as module size, cyclomatic
complexity, and lines of code, are significantly correlated
with software quality. These findings suggest that
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machine learning algorithms can be used to identify
software modules that are at risk of being faulty.
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