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Abstract

Software Testing is an approach where different errors and bugs in the software are
identified. In this thesis, we have developed the approach to generate test cases
automatically from some initial random test cases using Evolutionary Algorithms (EA).
As evolutionary algorithms are known to get the optimized results, so we are using
genetic algorithm to get the optimal results. To test software we need the test cases. One
of the most important activities in software maintenance is Regression Testing. The re-
execution of all test cases during the regression testing is costly and time consuming. And
even though several of the code based proposed techniques by researchers address
procedural programs. In our research work we proposed a regression test case selection
which optimizes the selected test case using Genetic Algorithm. We are executing genetic
algorithm upon different crossover rates (CR) and analyzing the results on number of
iterations. The test cases are automatically generated through path crawler tool. We have
taken 100% path coverage of the given source code. The effectiveness of the approach
was evaluated calculating Average Percentage of Modified Genetic Algorithm (MGA)
over Simple Genetic Algorithm (SGA). Our Proposed Approach (PA) provides

considerably better results in term of average percentage.

Keywords: - Software Testing Regression Testing, Modified Genetic Algorithm
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Chapter 1

Introduction

This chapter discusses about Software testing life cycle in detail along with need,
importance, ethics and goals of software testing. Also the various types of software
testing are defined and regression testing is discussed in detailed manner.

1.1 Software testing

Software testing is a stage of software development life cycle, which is used to find out
the errors and to verify whether the intended software fulfills the user condition or not.
Therefore, better testing leads to better software quality and reliability. Software testing is
process which is applied on software product or application for producing correct and
reliable software for the customer or stakeholders [1]. To evaluate the software testing
evaluation and the convenience of software items, there is a software item evaluation

process to find out the difference between given input and expected output.

Software testing is a process that should be done during the development process.
Software testing can also be done manually or using automatic tools [2]. Software testing
is a way to evaluate the functionality of the software program. Software testing is a
method where a software tester runs a program to find the bugs and maintains the
accuracy and reliability of a program. Software testing also checks and verifies whether

the business and technical requirements are met or not as expected.

1.1.1 Software testing life cycle

Software Testing Life Cycle (STLC) is a test process that is executed in systematic and
planned manner. STLC is defined as a sequence of activities organized for software
testing. In STLC process, various activities are carried out to improve product quality.
This includes several series of procedures to help prove the quality of software product.

STLC has different steps which shown in Figure 1.1.



e Requirement analysis

This is the first step of the STLC, which goes through the functional and non-functional
details to identify the testable requirements using documentation. In case of any
confusion, the Quality Assurance (QA) team can meet with clients and their stakeholders

so that their doubts can be clarified.

1. Requirement analyis

2. Test planning ]

3. Test case developement

4. Environment setup

5. Test execution W

6. Test cycle closure ‘

Figure 1.1 Different phases of Software Testing Life Cycle [4].

e Test planning
Test planning phase requirement begins immediately after the analysis phase is
completed. At this level, a senior QA manager will set the effort and cost estimation for

the project and prepare the test plan.

e Test case development

This phase determines the goal, "how" is to be tested. Test cases should be written to
direct the tester through each test. If old test cases are being used, make sure they are up
to date. Testing data for multiple tests may be required to prepare a test data needed to

run the test during this phase so that you do not have to spend time during the test.

e Environment setup

Test environment is the configuration of software or hardware on which the test team
performs the tests. Test environment determines the state of the software and hardware
under which a work product is tested. Test environment is one of the important aspects of

the test process which can be done in parallel to test case development stage.



e Test execution

In this phase, the testing team start executing test cases which is based on prepared test
planning and prepared test cases in the previous step. After the test execution is
completed and all the defects are reported, test execution reports are created and
circulated it to project stakeholders. Once the tester assures that defects have been fixed
and no more critical defects stay behind in software, the build is given for final testing.

e Test cycle closure

In this phase, non-functional testing, such as stress, load and performance testing is done.
The software is also verified in the type of production environment. Final examination

performance reports and documents have been prepared in this phase.

1.1.2 Need of software testing

Software testing needs to point out the effects and errors that were made during the
development phases. The software needs to be tested because it would improve the
superiority of the flaws in software systems and recognize the defect in the early stages of
products. Software testing is constructive for evaluating the health, superiority, and
development of a software testing attempt [5]. It would be almost impossible to measure,
explicate or display software quality without testing. This software provides quick
information in the case of testing efforts, so there is enhanced control during smart
decision-making. Traditional software testing was deal with those who were based on the
defects used to measure the impact of the team. It is usually spins around the number of
flaws, which were leaked to the designated production in the form of defect leakage or
the blame missed throughout release, the capability of the team and the product
knowledge [6]. When any bugs or errors are introduced in the system software testing is
needed to rectify those from the system. A number of these bugs or errors are
insignificant, but few of them are exclusive or risky, so it is necessary to do software
testing and remove those errors. The test verifies that the system meets various

requirements including functional, performance, reliability, security, usability, and so on.



1.1.3 Importance of software testing

Software testing is a major factor in obtaining good quality software. Good quality
software means there are fewer defects or problems in it. Testing is necessary for
effective performance of a software application or product. Testing is a part of SDLC,
and it is better to present the test in the initial phase of SDLC stages, so it helps in
identifying the defects in the initial stage and finding the bug and the final key stage [7].
Some other reasons behind software testing are given below:

e Software testing is necessary because it ensures customer’s reliability and their

satisfaction in the application.

e To ensure the quality of the product software testing is very important because a good

quality product offered to the customer helps in achieving their confidence.

e This is necessary as it involves a project plan and to stay in business.

e This is needed in software development and quality of the software.

e Software testing is also important to make sure that the application does not fall into

any failure because it can be very expensive in the future.

1.1.4 Ethics of software testing

Software testing is an extremely creative and intellectually challenging work. In the
software testing industry, there are 7 principles of testing. The principle is nothing but
rules or laws which should be followed. Neglecting of any single principle can have a
major impact in the context of the system's performance. A theory of software testing
refers to a brief mention and proven concepts that software guides to test professionals

during the testing process [8].
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Figure 1.2 Software Testing Principles [8]

e Shows the presence of bugs

The trial of an application can only tell that there is one or more defects in the
application, however, alone testing cannot prove that the application is error free.
Therefore, it is possible that it is important to design the cases of testing which are
possible to find as many flaws as possible.

e Exhaustive testing is impossible

It is not possible to test all possible combinations of data and test scenarios because it will
take maximum time. For this reason, the risks and preferences are used to focus on the
most important aspects of testing. Risk reaching and managing it is one of the most
important activities and reasons for testing in any project.

e Early testing

This principle asks for software testing to be started in the initial phase of software
development life cycle. Since the test activity starts in the initial phase, it helps to identify
the defects and is fixed with a lower budget within the stipulated time period. It allows
the software to be handed over at the time with required quality.

e Defect clustering



During testing it can be seen that most of the convicts belong to the modules in small
numbers within a system. By recognizing and focusing on these groups, testers can test
sensitive areas, while the remaining can test "non-sensitive™ areas.

e The pesticide paradox

If the same type of tests is repeated again and again, eventually a single set of test cases
will not be able to find any new bugs. To overcome this "pesticide paradox”, there is a
need to regularly review and modify the test cases. To find potential and more flaws, new
and different tests need to be written to use different parts of the software or system.

e Testing is context dependent

Separate examinations should not apply in different software products due to different
requirements, work and objectives. Various methods, techniques and types of testing are
related to the type and nature of the application. For example, online banking applications
require a different approach to testing compared to e-commerce sites.

e Absence of errors fallacy

This theory points to the usefulness of the system. In other words, it will not help the user
in flaws and fixing unless it develops according to the needs of the software. Also if there
is no flaw in the software in testing, it does not mean that the software is ready to use. It

should be confirmed that the tests executed were actually designed to catch most defects.

1.1.5 Goals of software testing

The goal of software testing is to identify bug or errors as soon as possible and to prevent
the bugs in any project and product. This ensures that the customer's criteria are required

and ultimately the main goal of testing the product and project [9].

e Short-term or immediate targets of software testing

The short term goals can also be set in individual stages of Software Development Life
Cycle. The immediate goals of software testing are to solve the errors at any level of
software development cycle. The success rate about the more bugs, software testing done

in the initial stage would be better.



e Long-term goals of software testing

The long term goals deeply affected the verity of the product, when one development
cycle of SDLC ends. The software is a product and its quality from the user's perspective.
The quality depends upon diverse factors, such as accuracy, integrity, competence, and
consistency, to ensure the best test quality. The main goal of customer satisfaction, from
the perspective of the user is to satisfy with the software product, the test will be
complete. A whole test processes achieves reliability and the reliability increases quality,

and in return, quality increase customer satisfaction.

e Targets after implementation of software testing

The cost of the maintenance in the software product always cost-effective to post-release
errors, because it is difficult to detect, if the test is completed strictly and efficiently, the
probability of failure is reduced. A test process for a project, therefore, the results of
insect history and post-implementation can be analyzed to decide the active testing
process, which can determine in potential projects. Thus, the long-term post-

implementation objective is to improve the performance.

1.2 Types of software testing

Software testing types are presented to clearly define the purpose of a certain level for a
program or project. Software testing is a process to evaluate the differences between
evaluation and an expected production. Testing software evaluates the quality of software
testing during the development process. Software testing is a process that should do
throughout the development process. While testing a software application, different types

of software tests are used to achieve different purposes.
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Figure 1.3 Types of Software testing
But the regression testing is very important testing type of software testing. The main
reason for regression testing is to determine whether changes in a portion of the software
affect the functionality of the entire software. Occasionally, it can affect other parts of the

software as it will reduce the quality of the product.

1.2.1 Regression testing

Regression testing is defined as a type of software testing to verify that any recent
program or code change has not adverse effects on existing features. This test is done to
ensure that new code changes should not have any effect on the current work. This
ensures that the old code still works after the new code changes are made [9]. Regression
testing is a black box testing technique that involves re-execution of those tests affected
by code changes. These tests should be performed as often as possible during the
software development life cycle [10]. Regression testing is necessary for large software
applications, because it is often difficult to know whether changing a part of an issue has

created a new issue for a different part of the application. It is executed after software



enhancement or fault correction. Whenever used to improve defect testing of a set of
issues that need to be run to verify the defect correction, is determined by the test team
[11].

1.2.2 Need of regression testing

Whenever a developer is having a problem, it can affect other parts of the software. To
test existing software applications it ensure that no changes or additional existing
functions have been broken, which is called regrouping test [12]. The intension of
regression testing is to hold the new bugs which were by mistaken made in release. For
small projects, we can examine the entire product with the help of testing cases. For most
of the cases it is difficult to test the whole product by manual testing. Therefore
automated testing is used; regression testing helps us improve product quality. In order to
reduce the level of stress of programming teams everywhere, different automated testing
programs that specialize in regression testing, they now make comparisons with some
ways, set test parameters and set the previous software baseline against the new iterations
of the code, or control states, highlight the anomalies in the test log and specify why an
unexpected task broke and why [13]. The main reason for regression testing is to
determine whether changes in a part of the software affect the functionality of the entire
software. Sometimes, it can also affect other parts of the software. This will reduce the
quality of the product.

Whenever any modification or changes are introduced in the software, it is necessary to
run a regression test without failure. Modifications and changes may also cause undesired
errors that user should be crawling while roaming in the system. In addition, overall
performance volatility can show that there must be many errors due to significant
changes in the architecture [14]. It is also needed to the software tester to perform a
regression test while doing other tests such as integration testing. Regression testing
serves as an efficient quality control to monitor the basic functionality of the regression
testing software system. When new code is added to any application the tester should run
regression testing to check the errors. The regression testing is done to check the

following.



e New features added to the software.

e Changes in requirements and code have been modified according to the
requirement

e Defect fixing

e Performance issue fix

1.2.3 Importance of regression testing

Any modification or change is made to apply for the code, it can bring unexpected

problems. With new changes it becomes very important to test whether the existing

functionality remains perfect or not. It can be obtained by regression testing [16].

The purpose of the regression test is to find the bug which may start by mistake due
to new changes or modifications.

The defect was fixed during the confirmation and started working for the purpose of
that part of the application. But one possibility may be that fix has introduced a
different defect or appeared somewhere else in the software. The way to detect
these 'unexpected side effects' is to regress.

It also ensures that bugs made before are not creative.

Generally, by regression testing automation devices, because the same test is
repeated to correct the defect and it can be very difficult and it takes time to do it
manually.

This regression test becomes very important when there are frequent improvements
or improvements in the application or product.

It helps in maintain the quality of the product with new changes in the application.

1.2.4 Challenges for regression testing

Recurring testing is a selective re-examination of a system or component to verify that

the modifications software/applications have not unintended effects in the first working

module. Such tests are usually associated either by the developers as ‘challenge’ or

‘unimportant’; but a good tester always enjoys breaking the software so that he removes

10



every mistake. It also said that the repercussion test can also be a challenge for the testers.
Here are some reasons [16].

e Inthe regression suite, the number of test cases increases with each new feature.

e Sometimes, the entire regression testing suite becomes difficult due to the lack of
time and budget.

e  Getting the maximum test coverage by minimizing the test suite is a challenge.

e Determining the frequency of regression testing after every modification or every
build update or a bunch of bug fixes is always a challenge.

e  With constant regression, test suites tend to be quite large. Due to lack of time and

budget, the entire regression test suite cannot be executed.
1.3 Meta-heuristic

Meta-heuristic techniques are optimization techniques that are used to find for better
solution. It is not possible to find the exact optimum solution within a specific time frame
and complexity of space, so this algorithm helps in meeting the sub optimal solution
within a specific time frame [17]. Meta-Heuristics are the most recent developments in
the estimated search practices to solve complex customization problems, which arise in
business, commerce, engineering, industry and many other areas. Meta-Heuristic are the
most recent developments in the estimated search practices to solve a complex
optimization problem, which occurs in business, commerce, engineering, industries and
several other areas. A meta-heuristic guides a subordinate estimator using the concepts
obtained from artificial intelligence, biological, mathematical, natural, and physics to
improve its performance. Genetic algorithms (GA) are in the form of one of the first
meta-heuristic methods to mimic the natural biological evolutionary rules. It is at the top
of the algorithm that is called population based algorithms. Meta-heuristic algorithms,
mainly GA-based methods have been studied by various researchers to solve the

numerous engineering optimization problems [18].

1.3.1 Characteristics of meta-heuristic algorithm

e The basic concepts of meta-heuristics allow an abstract level description.

11



e In order to find the optimal solution meta-heuristic is efficiently explore the
search space.

e Meta-heuristic algorithms are approximate and generally non-deterministic.

e They can incorporate mechanisms to avoid being trapped in limited areas of

search space.

1.3.2 Significance of meta-heuristic optimization

Optimization is essentially everywhere, from engineering design to economics and for
leisure routing, internet routing. As the money, resources and time are always limited, the
optimum utility of these available resources is important. Most of the real world
adaptations are highly non-liner and multimodal under extreme complications. Even for
the same purpose, sometimes, optimal solutions cannot exist at all. In general, finding an
optimal solution or sub-optimal solution is not an easy task. The purpose of this article,
along with basic principles from estimated optimization, is also included in some popular

research algorithms [17].
1.4 Genetic algorithm

Genetic algorithm is a model of learning machine which attains its behaviour by the
metaphor of development processes in nature. In genetic algorithm the population
develops using genetic operators. A genetic algorithm can be used to detect the solution
in a very short time. Although this may not is the perfect solution, but it can find the
closest solution to nuisance? The fundamental idea of genetic algorithms is randomly
generate the initial population, in which there are different solutions for a problem is
called chromosomes, and then develops this population after several iterations of the
generations. Every chromosome have evaluated during each generation, using the some
fitness values. To make the next generation, new chromosomes are said to be inadequate,
using crossover operators, by combining two chromosomes from the present generation
or by using a mutation operator, by modify a chromosome. An added generation is
created by selection, according to fitness values, to reject some of the parents and
offspring, and to deny other people so that population size can be maintained

continuously. There are high possibilities for fitter chromosomes to be selected. After
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many generations, the algorithm is united for the best chromosome, which hopes to
represent the optimal solution to the problem or the substance [18].

Genetic algorithms are more appropriately called to be an optimization technique based
on natural development. These include the existence of the most qualified ideas
algorithm. Genetic Algorithm is useful and works competently when explore space is
measured to be huge, complex and poor, when the domain knowledge is unusual or it is
difficult to encode expert knowledge. This is moreover valuable when the search space is

required to be reduced and due to the failure of conventional search methods [19].

1.4.1 Operators of genetic algorithm

The original genetic algorithm includes three genetic operators, such as selection,
crossover, and mutations. Beginning with the initial population of strings (representing
potential solutions), the genetic algorithm uses these operators to calculate the
generations continuously. The pair of people with the current population is formed in the
form of the next generation, who are chosen to be reconciled with each other to become
child. Selection, Crossover and Mutation are the three fundamental genetic operations
employed in genetic algorithms. The chosen solutions are modified through these
operations and the most appropriate offspring is selected to be passed on to succeeding

generations [18].

e Selection operator

Selection is biased towards elements of the early generation, which are better fitness. The
selection operator selects two individuals to be a parent for a re-combination process
from generation to generation. There are many ways for selection of individuals, e.g.
randomly or with according to their fitness value. This selection process selects the
parents according to their fitness value. The benefit of this function is to ensure that the
best members are selected in relation to fitness so that the best fit members of the
population can be selected. Children should increase fitness, which means that they are
close to the global optimal. The selection of parents can be made randomly, so that each
individual of the population has the same likelihood of being chosen for recombination.

This method will guarantee variety and healthy mating. Selecting only one high-fitness

13



members can be inbreeding, which can create strong convergence for local optimal and

harm on variation.

e Crossover operator

In the section of crossover, the two chromosomes exchanges their sub strings at a random
position in the chromosomes to produce new strings offspring. Crossover operators
discover better genes within genetic material. The main aim is to generate better
individuals and better population by combining pair of parents having best fitness values.

e Mutation operator

Mutation is operated on a single parent and plays an important role in increasing
population diversity. Mutation replaces one or more gene values in a chromosome from
an early stage. In mutation, the solution can completely change with the previous
solution. Therefore, using genetic algorithm mutation can come in a better solution.
Mutation is according to a user defined mutation potential. The probability should be set

lower if it gets too high, then the search will turn into a primitive random search.

1.4.2 Flow chart of genetic algorithm

The preliminary population is generated repeatedly and the assessment of the set of
candidate solutions is done with the help of the genetic algorithms. Figure 1.4 shows the
flow graph of genetic algorithm. Optimization problems have been solved by the
reassignment and alternate operator of GA, where recombination is the main operator and
is often used, while the alternate is optional and applied to solve the problem

optimization [20].
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Figure 1.4 Flow graph of Genetic Algorithm.

In the first phase, the preliminary population of probable solutions went created as an
initial point for the explore process. The population of each element is encoded by the
string chromosomes, to manipulate by genetic operators. The performance of each
person's population is evaluated in relation to the obstacles imposed by the problem in the
next stage. On the basis of the fitness of each person, a selection mechanism is used for

genetic manipulation. Selection policy finally convinces the existence of the best fit
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individuals. Genetic operators are used in both “crossover” and "mutation”, which are the
results of structural changes for the offspring in the new generation.

1.4.3 Algorithm

Following are the steps of genetic algorithm:
Step 1. Generate the initial population
Generating ‘n’ numbers of chromosomes
Step 2. Population Initialization
Set Test Suite= Number of chromosomes (n)
Step 3. Set the fitness function criterion
Set the fitness function= test cases + weight
Step 4. To select appropriate populations basis of Fitness Function
SELECT (Best two chromosomes)
Step 5. Apply the genetic operators
Do for selected Chromosome(s)
While (all conditions are covered)
Do crossover
Do mutation
End While
End for
Step 6. Check the optimization solution
If (solution! = optimized)
Step 7. Go to STEP 5
Else
END.
In Genetic algorithm, the optimal solution is required based on the desired population,
which can be replaced with a new of population or off-springs. According to the problem
the test cases are generated and the fitness criterion is chosen for the evaluation of test
cases, to get the effective test cases. Those test cases or chromosomes whose fitness will
be best will be passed on the next phase. The genetic operators are carried out to get the

optimal test cases. Genetic operators viz selection, crossover and mutation should be
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carried out. For selection various techniques are introduced.i.e Random, Roulette wheel,
Rank based. Any of them can be chosen as per the requirements of the problem. As like
selection operator, crossover and mutation are also having many variation which are

chosen as per the requirement of the problem in its solution domain.
1.5 Genetic algorithm in software testing

Test case and test data production is a major difficulty in software testing it improves
automation efficiency, effectiveness and reduces the high cost of software testing. Using
a random, representative and energetic approach to test data is not sufficient to generate
adequate test data [19]. Other problems include infinite loop of the event, are not
recognized and are unable to create test data for the complex programs, these
technologies have been make inappropriate to create test data. Therefore, there is
necessitating preparing test data using the search-based technology. The use of genetic
algorithms in software testing is a rising field of research that brings concerning the cross
fertilization of thoughts in two domains. Genetic algorithm can be used to generate the
test cases, to ensure the cases of mass test that are not superfluous. It maximizes test
coverage for test-born cases [20]. To satisfy the effectiveness of the examination cases
and to use the appropriate suit of software testing, it is necessary for test data,
quantification, measurement and ideal modeling. Testing is used to test, test, test, test and
test data for the number, complexity, quality and test cases prepared for making more

reliable and quantitative.
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Chapter 2

Literature survey

Recent developments in Regression testing have touched many different domains such as
high reliability, low cost, better performance. This is being used by many organizations
and industries for testing their systems. Regression testing is performed by making
changes again and again for enhancement of bugs fixing and huge amount of test cases
are generated for testing so, test cases need to be efficient. For efficiency of regression
testing many techniques and metrics have been used. Many evolutionary approaches
viz.genetic algorithm, greedy algorithm, Hill climbing algorithm have been used for
improving regression testing. We have studied various research papers discussed as

follows:

Sénchez et al. [21] derived potential large number of products, the Software Product Line
(SPL) test is challenging. For reducing this problem, many contributions had been
proposed, while still good coverage had been proposed for deducting the number of
software products. However, the products that had been tested have not been given much
attention. Test career priority technology reconstitutes test cases to gather a certain
performance goal. For example, the Software testers can arrange their test cases for
finding flaws as early as feasible that will interpret into faster response and first fault
modification. In this letter, we search for the application of test case preference methods
for SPL testing. They proposed different priority criteria based on the general metrics of
the convenience model, and they have compared their efficiency to increase the rate of
detecting the mistake, that is, how quickly the defects results show that there may be a
difference of the possibility of different orders of SPL. They also show that on the basis
of the controlled approach, our strategy can contribute to expediting the recognition of

flaws in the SPL test suite.

Kaur et al. [22] proposed a new genetic algorithm method for the proposed regression
testing suite had been invented, which prioritizes test cases based on full code exposure.

Genetic algorithm will be automating the test case priority procedure. Result codes
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represent the efficiency of the algorithms that are represented with the average percentage
of Code Coverage metrics (APCC).

Musa et al. [23] proposed a regression test case of selection method for object-oriented
software’s on the basis of source code dependency graph model analysis and optimize the
selection test case using genetic algorithms. The main objective is to select the revised
test cases and sort them according to their fitness price, by the prior history of fault
severity. Efficiency is one of the approaches by using the average percentage of the fault
detection (APFD) metrics rate with vending machine program. Proposed approach (PA)
provides significantly improved outcome during the average percentage of the error

identification rates.

He et al. [24] introduced a mathematical model for the problem of lack of this test-suit
and it has been changed to linear integer documentation. After this, the paper examines
the use of an evolutionary approach to the problem of reducing this test-suit, which is
called genetic algorithm. Their algorithm uses new benchmarks, it is a combination of
block-based coverage criteria and test-execution cost criterion, for falling a test-based
suite. Finally, the paper presented the results of empirical study of the algorithms. The
study show that the algorithms can greatly decrease the size and the price of test-suit and
the test-execution price is one of the most significant features that should be taken into

the consideration for diminution in the test-suite.

Musa et al. [25] presented an evolutionary regression test case preference for object-
oriented software’s based on the dependent graph model analysis of the affected
programs using genetic algorithms. This approach is based on optimization of the test
cases selected from the Test Suite T. Its main purpose is to identify test cases for the
purpose of identifying dependence such as reliance, control dependence and shelter
relation, on inheritance and polymorphism, changes in body of a method, using effective
statements and using them on GA on their fitness basis. . The number of affected
statements determines how good regression is good for testing in case of testing. The
discovery of a case study showed that the mistake was detected and the rate of reduction

in attempts to retrograde test was given to prove the viability of the development and
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approach of its benefits. In case for evaluating the efficiency of the approach, the good of
this order is measured using the average percentage of fault search (APFD) metric rate.
This was found that the proposed approach is extra competent and effectual in regression

testing.

You et al. [26] defined the problem of formally reducing the time-tested retrograde test. It
is also provides a novel genetic algorithm for the problem reduction in timed retrograde
testing. It determined the demonstration and fitness functions of genetic algorithm, it is
also introduce the basic collection of genetic algorithms, crossover and interaction
operators. Novel algorithm not because it only removes cases of unnecessary test in
regression test suits, but also reduces total executing time of remaining test cases. Finally,
the paper evaluated the genetic algorithm using 8 example programs. The new generated
results show the effectiveness of the proposed genetic algorithm for reduction in
retrograde testing at times.

Baradhi et al. [27] compared five algorithms for regression testing, including: slicing,
incremental, firewall, genetic, and masking algorithms. This contrast is the basis of ten
quantitative and qualitative parameters like: Performance Time, Number of Selected
Ratings, Purity, Completion, User Parameter, and Operation of Global Variables, types of
Tests, Type of Test, Stage of Testing and Types of strategy for new results. It is observed
that 5 algorithms are appropriate for the various needs of regression testing. Still, the

incremental algorithms recognize more constructive properties as compared to the others.

Nachiyappan et al. [28] examined the use of an evolutionary approach to the reduction of
test-suite, which is called genetic algorithm. The proposed model creates an initial
population based on the test history, uses the coverage to check the fitness value and
gives time to run the test case, and then the selection of the next generation uses genetic
operations and only the lower suit Fit allows testing. As long as a customized test-suit is

not available, the process of this generation is repeated.

Raju et al. [29] developed and authenticate the need on the basis of system level trial case
priority plan for improving the quality of customer-treated software by using genetic

algorithm (GA) to reveal more serious faults in the first stage. For this, they proposed a
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set of the priority factors for designing introduced system. In proposed technique, see
these factors as a priority factor (PF). These factors can be concrete, such as test cases
length, code exposure, data flow, and fault completion or abstract, apparent code
complexity and the severity of errors, which prioritizes system testing cases based on the
6 factors: customer Impact of precedence, Changes in Requirement, Implementation
Complexity, Completion, Transplantation and Impacts. The well-being of these orders
has been calculated using an assessment metric named APFD and PTR which will be
calculated.

Mansour et al. [30] presented to determine the minimum number of expected test cases in
the maintenance phase to modify the modified software. They proposed two natural
optimization algorithms, namely genetic algorithms and annealing algorithm, to solve the
problem. Algorithms are based on the preparation of an integer programming problems
and program control flow graphs. The main benefit of these algorithms is that they are
not exposed to exponential for realistic size of programs. The new results show that they

get the optimum or nearest optimal number of rates in a reasonable time.

Rothermel et al. [31] used test performance information, and several techniques to
prioritize test cases for testing, which include strategies for test cases on the basis of total
coverage of their code. Those techniques had not been included before their code
coverage components, and those techniques which include the code components covered
by them, and give credit to the order of test cases based on the estimated capacity of
crystals. They reported the results of several experiments in which they had implemented
these techniques in different test suits for different programs and measured the rates
detected by the priority evaluation test suite, those rates were not compared. , randomly
arranged, and better suits of comparisons with given commands. Analyzing the data
shows that each of the priority techniques has improved the detection rate of the test
suite, and this enhancement has happened despite the least luxurious of those techniques.
Studies have focused on the many techniques of study, among many cost-benefit trade-

dislikes, as well as many opportunities for future work.
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Zhai et al. [32] provided a suite of matrix and starts introducing them to input-guided
techniques and point-of-interest (POE) conscious test case-oriented techniques. It is
different that the expected output of test cases in place of location information whether
the location is in place or not. This state reports case study on LBS-enabled service. Case
study shows that the POS-awareness technique can be more effective and more stable
than the baseline, which examines the cases of regression and the input-directed Uses
techniques. One of the POl-aware techniques is CDIT, which the second most effective
technique in all the techniques in the assessment aspects, although in all studies there is

no technology superiority in SOA fault classes.

Sampath et al. [33] implemented regression testing for a major component of most major
test systems, but only the web services have started. Many different methods had studied
to make most of the value of accumulated test suites: Mitigation, Selection and Priority.
By trying to reduce the number of trials for reducing test suits, attempts to eliminate
unnecessary testing cases. While retaining some level of confidence about the Regression
Test Selection System, selecting a subset of all tests optimizes the regression testing
process, it does not get worse than the executed system. Prioritization of test casts such
investigative cases such as in order to sort order, which had been maximized to detect the

initial flaws.

Musa et al. [34] provided an evolutionary algorithm case preference for object-oriented
software based on extended system dependence graphic affected programs by using
genetic algorithms. This approach is based on the optimization of the selected test case
which is related to source code dependency analysis. They proposed their approach
which is based on optimization of the test case selected from the dependency analysis of
source code. It is purposed to identify changes in body of a method due to data
dependence, control dependence and dependence due to object relationships such as
inheritance and polymorphism, selecting test cases based on impact statements and
ordered them based on their fitness by using GA. The number of affected statements
determines how good it is to test the test for the regression testing. They identified that
their approach required 30% of the test cases to cover all the faults and 80% of test cases

required to cover all the fault retest-all, which is time consuming and expensive.
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Krishnamoorthi et al. [35] proposed an examination case-priority technique using genetic
algorithms (GA). The proposed strategy gives preference after the original test suite so
that the new suit can be execute within the time-delayed execution environment and
compared to the rates of priority test trials, it would be a better rate for randomly
detecting the mistake. This experiment for prioritizing test cases analyzes genetic
algorithm in relation to effectiveness and time zone by using structural-based criteria. An
average percentage defect (APFD) metric is used for establishing the effectiveness of the

case sequence of new test.

Huang et al. [36] developed a method to automatically improve the GUI testing suite,
which is possible to create new test cases. We use a genetic algorithm to develop new test
cases, which increase the coverage of our test suits while avoiding the Inhale series. We
experiment with this algorithm on the set of synthetic programs with different types of
constraints and for various length test sequences. Our results show that we can generate
new test cases to cover the most potential coverage and the genetic algorithm leaves

behind all the random algorithms trying to achieve the same goal in almost all cases.

Srivastava et al. [37] presented a new test case priority algorithm, which calculates
average flaws per minute. They introduced the APFD metric that helps to showing
effective results of the algorithm. They organize test case-oriented technique for test
cases in a test suite so that the most beneficial is executed first and to increases the
effectiveness of the test is obtained. One of the demonstration goals, i.e., the fault
detection rate, detects how often the fault is detected during testing process. The main
principle of this study is to determine the effectiveness of priority and non-priority case
with the help of APFD.

Li et al. [38] presented results from an experimental study using many greedy, meta-
heuristic, and development detector algorithms, in which there are three options for
fitness matrix from 374 to 11,148 lines of code to six programs. Paper Fitness Metric
Picks, Problems With Scenario Instrumentation, and Solving Problems Determining.
Empirical results mimic the previous results related to greedy algorithms. They highlight

the nature of the regression test, which shows that it is multi-functional and the results
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show that genetic algorithms achieve well, though the greedy approach is unexpectedly
effective, given the multimodal character of the landscape.

Huang et al. [39] customized the software’s for regression testing that is often used to
reassure quality. The test case priority technology attempts to increase effectiveness
according to some performance goals in cases of testing of regression testing from time to
time. The most common goal is the identification rate of the faults. This all estimates the
case cost estimates and the intensity of the fault is the same. However, these factors are
usually different, to create a more satisfactory order, cost-cognitive metric, which
includes the cost of litigation and the separation of fault proposals. Keeping all of these
factors in diameter, they have a cost-cognitive testing case-based technology proposition
based on the use of past records and genetic algorithm. They do a controlled experiment
to evaluate the effectiveness of the planned technology. They do a controlled experiment
to evaluate the effectiveness of the planned technology. Experimental results show that
their proposed technique often produces an average percentage of APFD, which comes at
cost per door. The results also show that in our case of APFD, our proposed technology is

also useful, when the cost and cost of all test cases are the same.

Ahmed et al. [40] regression testing software is the method of validating the amendments
received in a system during maintenance. This is a costly test because the size of the test
suite is very large, so the system uses a lot of quantity and the reuse of computing
resources. Yet it is an important process to test an application. Unluckily, during
regression testing, there may be inadequate resources to allow all test cases to be
executed yet again. The aim of the technique is to get better effectiveness of the
regression test by sorting the examinations so that with the highest priority, the most
beneficial result of the regression testing can be applied for the first time. The purpose of
the test case is to recognize the defects as soon as possible. An approach has been
introduced to automate the testing case preference process using genetic algorithms with
the Multi-Criteria Health Function. It uses many control flow cover matrix, they test the
degree of coverage of the matrix conditions, multiple conditions and details, which are
included in the test case. Thesis matrix is full of the number of defects shown and their

severity. The proposed multi-criteria technique showed better results than similar work.
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Raju et al. [41] proposed case of Priority of Trial Case, test cases are determined which
increase effectiveness in achieving some performance goals. One of the most important
performance goals is the detection rate of the defect is an order for test cases which
increases the likelihood of detecting the mistake and also that the most serious defects in
the life cycle are as soon as possible. In this paper the priority to examine system level
based on development and requirement-based priority to improve the quality of alleged
software using legitimate and genetic algorithms (GA) to reveal more serious mistakes in
the first stage. In terms of priority of trial cases, increase the effectiveness in achieving
certain performance targets that test is used to determine the cases. In these factors, such
perceived codes have the complexity and severity of defects, which depend on the six
factors of system testing, such as the period of trial, code coverage, data flow and error,
customer priority, changes in requirements, implementation The effect of complexity,
perfection, implantation and defect. The welfare of these orders was measure using an
evaluation metrics named APFD and PTR, which will also be calculated.

Xu et al. [42] introduced and demonstrated a new rule-based Fuzzy Classy Fashion
(RBFC) modeling approach as a method for identifying the high effective testing cases.
To remove fuzzy rules from numerical data, modeling approach based on test case
metrics and proposed rules building technology has been implemented. Apart from this, it
provides a convenient way to adjust the policy according to the costs of different
misclassification errors. They had explained modeling techniques with study of case
industrial software system on a large scale, and the result shows that difficulty in the

effectiveness and efficiency of the test is difficult.

Jun et al. [43] used a rapid development of information technology, software testing with
software quality assurance, the software life cycle is becoming more and more important,
requiring regression testing to change the code every time. The large test case library is
challenging a complete test case library. Finally, we prepared a genetic algorithm-based
test case priority algorithm and enhanced genetic algorithm planned software testing case

priority algorithm.
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Briand et al. [44] presented a method and tool to support test selection from the
regression test suite based on the changes in object-oriented design analysis, this paper.
We believe that Disney represents the Uni-Fi Modeling Language (UML) 2.0 and we
offer formal mapping in three categories of design changes and regression exam
categories: reusable, reusable and obsolete. We provide proof of the feasibility of the law
and its utility on studying an industrial case and using our prototype tool, on two student

projects.

Harman et al. [45] prepared the examination on search-based software testing (SBST) as
an adaptation problem, which can be attacked by using computational search
technologies from the field of search-based software engineering (SBS). We analyze the
SBST research agenda, focus on the challenges of testing open problems and non-
functional properties, especially a subject that we call as 'Search Based Energy Testing'
(SBET), Multipurpose SBST and SBST Test Stretina Recognize. . We end up with the
FIFIVERIFY tool, which will automatically find fault, fix them, and verify properly. We
understand why we think that SABSE is an exciting challenge for such a potential tool

for the community, which can already be within its reach.

Saha et al. [46] used regression testing to identify program changes; however, running a
large regression suite can be costly. Researchers have developed many techniques to
prioritize tests, such as high probability tests, which are highly likely to detect insects. A
vast majority of these techniques are based on dynamic analysis, which can be accurate
but can be high in importance (for example, program instrumentation and test-coverage
collections). By reducing the standard information retrieval problem, we introduce a new
approach REPIR to reduce the gap between the formation of two program versions and
the test document collection, to solve the problem of regression test preference. is. REPIR
does not require any dynamic profiling or static program analysis. As a competent
technology, we take advantage of Open Source IR Toolkit Indra. An empirical evaluation
using eight open source Java projects shows that REPIR is computationally efficient and
most of the subjects perform better than existing (dynamic or static) technology for the

system.
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Mayan et al. [47] regression testing is one of the testing methods, to ensure that any
improvements do not affect improvement or performance just before the software. When
an application is amended, make sure to test new features with the features already
available so that there is no adverse effect on other parts of the application for
modification of a portion of the program. Without a time limit solution, the test coverage
should increase, thus, test cases play an important role in generation and test cases (in
software testing). Several techniques have been proposed to overcome these issues,
though these techniques have not been getting full code coverage within a short time
frame. They have used a Hybrid Proposed Algorithm which includes new test cases for
optimum test case selection sequence as well as regression testing techniques.
Experimental results obtained from our proposed approach show better results in other

ways.

Beszédes et al. [48] automatic regression testing is often important to maintain the quality
of the software system developed automatically; however, in many cases the regression
testing suites are too large to be suitable for complete re-execution of each change of
software. In this case, to test again, similar defects can be applied to reduce test costs
while maintaining identification potential. One of the basic testing selection methods,
code coverage is based on information, where only tests involving parts of the change are
involved if this method is to be introduced in the actual construction process, then we
technically meet technical difficulties and expected Open Source Web Browser Engine
Project WebKit has implemented this method experimentally to know the benefits,
though Dhant is simple, we can solve many technical issues, therefore, we were to use
this method in the official manufacturing environment that report. Second, we present
results regarding selection capabilities for a modified set of WebKit, which are
promising; we have implemented various test case priority strategies to further reduce the
number of trials. We interpret these strategies and compare their suitability in relation to

reducing fault and test suits.

Kayes et al. [49] priority technologies in the test case include the assessment of test cases
for compliance testing, which increases their effectiveness in the performance target

meeting. This software is unable to re-execute all test cases in regression testing after
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modifications. Using the information obtained from this test case execution, the cases of
test are being ordered for the preferred techniques of regression tests that are the most
beneficial, already executed, thus allowing better effectiveness of the test. An execution
goal, fault dependency rate was found, the superior rate software regression testing
process in Reliance could provide serious reactions in how fast the measures were found
in the process, and allow debugging, due to which the other flaws were later Appears in.
This letter presents the fault dependency identification rate and test cases to evaluate the
algorithm to prioritize the new matrix. The effectiveness of this preference is to use new
metrics, to compare it to a non-primitive test case have been shown. Analysis proves that
prioritized testing cases are more effective in detecting dependence in defects.

Elbaum et al. [50] reduced the cost of regression testing, software testers can prioritize
their test cases, so that whatever is more important, the regression can be run in the
testing process before some remedies. A possible goal of such a priority is to increase the
rate of a test suit to detect fault. In the previous work, the results of the study were
reported, in which it has been found that in the priority technologies, the rate of error
detection can be greatly improved. However, those studies raised many additional
questions: 1) Prioritizing techniques can be effective if targeted on specific revised
versions; 2) What trade-off exists between penal granularity and thick granularity priority
technologies; 3) Can the effectiveness of improving the effectiveness of expression
methods in the preferred technologies can be improved? To address these questions, we
have done many new studies in which we use experimental techniques, which use both

experimental experiments and case studies.

Suman et al. [51] regression testing is the process of validating modified software that
ensures that the software behaves as a changing part and does not adversely affect
modifications in the unchanged parts of the software. Generally regression test Suit is
large and an intelligent method is required which select test cases which reduce the
overall test cost. In this situation, the purpose of the test case priority techniques is to
improve the effectiveness of the regression test by ordering the exam cases so that the
most beneficial can be implemented first. In this approach, a new genetic algorithm has

been introduced to give priority to regression test suits, which will give preference to test
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cases based on full code coverage. Meanwhile, the approach to construct new test cases is
presented using PMX and cyclic crossover and analysis process is done on the cost and
test cost. The overall purpose of this research is to reduce the number of change cases,
after which changes need to be made.

Kaur et al. [52] introduced a new genetic algorithm which will give priority on the basis
of total fault coverage, the proposed algorithm has been automatically automated
regression test suite within constrained environment and the result has been analyzed. As
the software is modified, the size of the test suite increases and the cost of regression
testing increases so in this situation, the purpose of the test case priority is to sort the
exam cases and improve the effectiveness of the regression test so that the most
beneficial test cases can be implemented first. The results representing the effectiveness
of the algorithm are presented with the help of an Average Percentage of the Fault
Detection found (APFD).
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Chapter 3

Gap analysis and problem statement

3.1 Gap analysis in existing work
Understanding the existing work on regression testing is time complexity in regression
testing, optimized test suit for regression testing. We come across some gaps that are as
given below:
e Timeliness is one of the major problems for large data set in regression testing as
with the increase in the size of data sets analysis time also increases [20].
e High cost and large number of test cases is a crucial problem in regression testing

[21].Which can be reduced to save the resources.

3.2 Problem statement

During the SDLC, test cases should be written adequately for the testing software under
consideration. As the software is changed, a maintenance activity called regression
testing is undertaken to ensure the validity of the modified software. Regression testing
evaluates whether a development change in a portion of the software affects the
functionality of the application or not? To test the modified software, the new as well as
old set of test cases should be used to test the changes in the modified software. This
which would increase the size of the existing test suite, as well as the cost and time
constraints set for the test suite. In most cases, when the new features are added to the
product, the regression test suite becomes heavier due to the trials adding over the period
of time. It will create new problems to complete all the tests in the entire test set.
Therefore, to improve the efficiency of software testing, improvement in regression

testing is demanded that will help in reducing the cost of software.
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Chapter 4
Proposed methodology

The proposed work addresses the regression test, which is a significant activity of the
software. Therefore, relieving testing is an important aspect in various software practices,
where the changes in the software often increase. Reproduction of all test cases during
the regression test is expensive. Figure 4.1 provides the steps that are followed under the
possible methodology.

Sample Source Code
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rGenerate the Test Cases using
Path Crawler Tool
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Input as Test Cases in GA
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Inversion Mutation |
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Figure 4.1 Proposed Methodologies
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4.1 Brief description of proposed methodology

We proposed a regression test case selection for analysis and optimization of the selected
test cases using the GA. In this we have generated test cases by using the Path Crawler
tool. Since, a large number of test cases arise; we have refined those test cases according
to their weight-age. Then the MGA is applied on the generated chromosomes and fitness
of each chromosome is calculated.

4.1.1 Test case generation

In this step test cases from sample source code are generated by using path crawler tool.
The generated test cases are used for verifying and testing the functionality of an
application. Test case generation is the process of creating test suits to detect system
errors. The purpose of test case generation is to check the output against expected results.
Based on the results, either the test case is modified or kept as it is.

4.1.2 Input as test cases in GA

After generating test cases, this phase randomly select affected test cases as input in
genetic algorithm.
Y. append {string}

Where “string” is represents test cases.

4.1.3 Filter test cases

In this phase the test cases are filtered according to their weight-age. We are filtering the
test case through our condition i.e. the length of test cases should be greater than 21.those
test cases which are having length less than 21 will be eliminates and the filtered test

cases will be passed to the next phase.

4.2 Proposed approach: modified genetic algorithm

We are using modified genetic algorithms for global search technology. We have used
the following algorithm in this experiment.
Step 1: Set the number of chromosomes, mutation rates and crossover rate values.

Step 2: Select the chromosomes according to the Fitness value.
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Step 3: Apply crossover operator on selected Chromosomes.
Step 4: Apply mutation operator.
Step 5: Evaluate the new Generated chromosome.
Step 6: Check of optimization of solution.
If (solution! = optimised)
Goto STEP 3
Else END.

4.1.4 Optimal solution using genetic operator

e Selection operator
In the selection operator, we are selecting two chromosomes according to our
accumulated value for the performance of crossover. Fitter individuals are more likely
to be selected for the next generation.

e Crossover operator
In genetic algorithms, crossover is a genetic operator that changes the programming of
chromosomes or chromosomes from one generation to another. In this crossover we
have uses single point crossover of the parent and then connect the parent to the
contemporary point to make the child. In this one point crossover, a random crossover

point is selected and the tail of its two parents is swapped to get new off springs.

Parents Offspring’s
0|12 |3(4]|5/6(7|8]9 0(1(23(4]3|6[8|9]0
1124|7513 |6(8(9]|0 112|4|7|5|5(6|7(8]9

Figure 4.2 One Point Crossover operators

e Mutation operator
In this section, we describe the most used mutation operator, which is inversion

mutation operator.
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In inversion mutation operator, we have selected the subset of genes, and reverse the
whole string in the subgroup.

Parents Offspring’s

PEPRFEEEERT] = PLEEEEEPE

Figure 4.3 Inversion Mutation operators

34



Chapter 5

Experimental results

This chapter describes the implementation of proposed algorithm to analyze the test case
refinement. The complete implementation snapshots and method has been discussed in
this section.

5.1 Implementation

The sample source code is optimized in C ++ language to implement the steps that were
discussed in Chapter 4. We will generate the test cases of the sample source code by
executing the source code in the Path Crawler tool.

We are reducing the test cases through refinement of our method and we are performing
Modified Genetic Algorithm (MGA) on sophisticated test cases on which we have
applied one point crossover operator that selected the tail of its two parents which is
swapped to get new chromosomes. After applying one point crossover, then inversion
mutation operator is applied to operate two parents from the generated chromosomes and
reverse string to get new chromosomes. We have performed no. of iterations to select the

best fitness values and the best time for the given chromosomes.

5.1.1 Path crawler tool

Path Crawler tool is a platform where we are generating test cases for our sample source
code. The main performance of Path Crawler is to automate the Structural Unit Test by
preparing test inputs, which cover all the possible performance paths of the C function
under the test. Path Crawler automatically generates test inputs for your function written
in C language. The test set will guarantee coverage of all viable execution paths under the
given conditions. Path crawler-online automatically creates a set of test-case that ensures
full coverage and display input, output, covered branches, paths and decisions of each

test-case, as well as insufficient paths.
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Following graphs shows the working of the path crawler tool.
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pco_bsearch.c:+18:-21:+23:+18:-21:+23:+18:-21:-23:-18:+30:-30_2
pco_bsearch.c:+18:-21:+23:+18:-21:+23:+18:-21:-23:-18:+30:+30_2
pco_bsearch.c:+18:-21:+23:+18:-21:+23:+18:-21:-23:-18:-30
pco_bsearch.c:+18:-21:+23:+18:-21:+23:+18:-21:-23:+18
pco_bsearch.c:+18:-21:+23:+18:-21:+23:+18:+21:-23:-18:-30
pco_bsearch.c:+18:-21:+23:+18:-21:+23:+18:+21:-23:-18:+30
pco_bsearch.c:+18:-21:+23:+18:-21:+23:+18:+21:-23:+18
pco_bsearch.c:+18:-21:+23:+18:-21:+23:+18:+21:+23
pco_bsearch.c:+18:-21:+23:+18:-21:+23:-18
pco_bsearch.c:+18:-21:+23:+18:-21:-23:+18:-21:+23:-18:+30:-30_2
pco_bsearch.c:+18:-21:+23:+18:-21:-23:+18:-21:+23:-18:+30:+30_2
pco_bsearch.c:+18:-21:+23:+18:-21:-23:+18:-21:+23:-18.-30
pco_bsearch.c:+18:-21:+23:+18:-21:-23:+18:-21:+23:+18

pco_bsearch.c:+18:-21:+23:+18:-21:-23:+18:-21:-23:-18:+30-30_2

Figure 5.1 Generated test cases are showing the covered and infeasible path of the sample

source code.

After generating the test case we will randomly select the test cases to perform Modified

Genetic Algorithm (MGA). The selected test cases are shown below.

=[]

HOR R R R R

append ("+18-21-23+18-21+23+18+21-23-18+30")
.append ("+18-21-23+18-21-23-18+30+30_2");

.append ("+18-21-23+18-21-23+18");

.append ("+18-21-23+18-21+23+18-21-23-18+30+30_2");
.append ("+18-21-23+18-21-23-18-30") ;

append {("+18-21-23-18") ;
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For selecting the affected test cases we have applied a condition for the refinement of the
test cases, if the test path length of test case is greater than 21, as like the total number of
length of the entire string ("+ 18-21 + 23 + 18-21 + 23 + 18-21 + 23 +18 ") is greater than
21, then it will passed on to the next level for testing, otherwise it will end. After refining
of test cases, those test cases are taken as genes and various chromosomes are produced
for them. Then the fitness of each chromosome is calculated along with the fitness of

genes.

A fitness value can be assigned to evaluate the solution. The value of a fitness function
gives evidence of the suitability of a solution. Price is used to rank a special solution
against all other solutions. For each solution a fitness value is assigned, depending on
how close the optimal solution to the problem is.

f(x) = Zn: wi
i=0

f(x) =MS
Where, f(x) is the fitness function,
Wi is the weight assigned to each edge in the path followed.

MS is the mutation score.

5.2 Parameter sensitivity

The mutation rate specifies the fraction of the vector entries of the person selected for
mutation, where there is a probability rate of mutation in each entry. By increasing the
rate of mutation it increases the diversity of population and the average distance between
individuals. Selection of the mutation rate is an important parameter because the
population of chromosomes to determine the reduced mutation rate is similar to each
other, thus growth can slow down or even stop. Due to the increase in the rate of the
desired mutation, the population will be scattered and thus the guidelines will be lost for
best solution. That is the reason we are choosing mutation rate 0.3 on crossover rate 0.1,
0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9 and 1.
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5.3 Results

In order to know the fitness of the best chromosome, we have selected the 6 test cases.
After the selection process they have differentiated the 4 test cases according to their
weight-age. We have used permutation encoding as one of the encoding techniques used
in encoding the initial solution. To encode our solution i.e. selected test cases T™ = {t1 t,
ty ts}, we have T" = {1 2 4 5}. Now we have chosen the mutation rate 0.3, and applied on
different crossover rates. In this process we have perform the iteration method to select
the best fitness values for the given chromosomes. Here, we have applied single mutation
rate 0.3 on different crossover rates like 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1. In
the iteration they give the different fitness value and different execution time.

Each crossover rate has been iterated 10 times on mutation rate to get the best solution as
required. In the iteration we have calculated the average of the fitness value and the time.
In the Table 5.1 we are showing the results between Modified Genetic Algorithm (MGA)
and the Simple Genetic Algorithm (SGA).

Table 5.1 Comparing Modified Genetic Algorithm on Simple Genetic Algorithm

Modified Genetic Simple Genetic

algorithm algorithm
Average | Average | Average | Average
Crossover Best Best Best Best
Rate fitness Time fitness Time
0.1 491.772 2.678 | 507.538 3.558
0.2 512.418 2.714 | 503.178 2.684
0.3 545.564 2.38 483.192 3.848
0.4 530.408 2.508 | 474.748 3.752
0.5 524.278 2.664 506.11 2.918
0.6 529.942 3.304 551.27 3.578
0.7 501.07 3.138 | 520.712 3.264
0.8 520.956 3.144 | 436.512 3.606
0.9 538.98 3.192 | 547.322 4.69
1 529.284 3.326 | 487.992 3.818
Average | 522.4672 | 2.9048 |501.8574 | 3.5716
of
average
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Figure 5.2 and 5.3 gives comparison between the MGA and SGA on the basis of time and
fitness value. In the graph Y-axis shows the time of the both MGA and SGA, whereas X-
axis shows the crossover point. This graph shows the average of time on the different
Crossover Rate (CR) on same Mutation Rate (MR) 0.3. For each crossover rate (0.1, 0.2,
0.3,0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1), the average best time obtained using MGA is less
than SGA when obtained with the mutation rate as 0.3.

Time plots of fitness value

: av

°E’ =—— Average of time by
F using MGA
=fli— Average of time by
1 using SGA
0

0.1 0.2 0.3 04 0.5 06 0.7 0.8 09 1
Crossover Rate

Figure 5.2 Best average times comparing between MGA and SGA.

Average of best fitness

600
500 | POt 7.
(7]
g 400
'>: 300 =—&— Average of fitness
Q value (MGA)
& 200 Average of fitness
100 value (SGA)
0

0.1 0.2 0.3 04 05 0.6 0.7 0.8 09 1
Crossover Rate
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Figure 5.3 Best average fitness shows MGA and SGA

The modified genetic algorithm MGA generates the high fitness values as compare to
simple genetic algorithm SGA. The graph in Figure 5.3 shows that the average of fitness
value obtained in MGA is better in compare to SGA.
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Chapter 6

Conclusion and future scope

6.1 Conclusion

In the proposed work, Genetic Algorithm has been used to generate the optimal solution
for regression testing. Regression testing takes more time to test an application because of
generating large number of test case. Keeping this in mind, we have introduced a new
technique which helps in the time of the regression testing. In our research work, we have
provided an approach for refining test cases. We are automatically generating test cases
for sample source code through path crawler tool. In our research work it has been
detected that the Modified Genetic Algorithm (MGA) works best when compared to
Simple Genetic Algorithm (SGA). MGA technique successfully reduces the time of the
regression testing, and according to obtain less time cost will automatically reduce. MGA
has produced high quality testing cases against SGA for test case treatment.

6.2 Future scope

The proposed technique has focused on to reducing the time and the cost for regression

testing, but it can be explored further in following directions:

e The proposed method can extend to generate test cases for complex coverage
measures. Like scenario coverage, GA algorithm can be merged with cuckoo search

algorithm for creating the clusters among the existing test sets.
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