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Abstract— Test-Case Prioritization is the method to
schedule any execution order of the test with the purpose
of maximizing some objects like revealing faults early. In
this paper we have proposed the hybrid approach for the
purpose of the test case prioritization involving Robust
Genetic Algorithm to improve the parameters like APSC
and execution time. This technique involves robust
approach, parent generation, cross-over and mutation
over each test-case and then calculates APSC and
execution time.
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l. INTRODUCTION
Software testing is one of the important steps in
measuring the quality of the software system. Akn@w
that most of the software development cost is far t
purpose of its testing and maintenance so it hasrbe a
great issue for the developers to reduce the costeo
testing and maintenance.
Test case prioritization was first introduced ine th
regression testing whose purpose is to test thagehan
software during its evolution by reusing the tes$es of
its previous version that is before the modificati®f it.
In this approach for the purpose of regressionnggest
case prioritization maintains the schedule for the
execution order of the test cases for maximizingeso
objects like revealing faults.
Test case prioritization is the technique for schied the
test cases. With the help of scheduling thesectess, the
effectiveness can be increased
performance goals. Test cases help in order tact#ie
faults in the system and the occurrence of faué. réest
case prioritization is the expensive technique @oubed,
but also very necessary for validating and imprgvine
quality of the software. Test case prioritizati@ehnique
is used to prioritize the test cases in order b ttee cases
with higher priority than the cases having loweiopty.

Test cases are being prioritized for achieving cost

effectiveness, time and efforts needed for thewsof
system. Test cases must be prioritized in ordéndease
the fault detection and finding higher severity Ifau
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to achieve some

earlier. These test cases are being containeganteular
test suite. Test suite is thus the collection eftdst cases.
Various test case prioritization techniques are eras
under:-

Total Coverage Prioritization: - The technique to sort the
various test cases by the total number of functiand
statements covered. Test case prioritization agsitigese
test cases according to the number of transitiovered
and executed.

Total Property Prioritization: - Total property
prioritization sorts the test cases according &rthmber
of properties these test cases are relevant toh Fest
case is being prioritized on the property base® fHst
cases are being tested for the cases that ardeaffieg the
property violation.

Additional Coverage Prioritization: - The technique in
which the test cases having larger amount of coegrare
tested and executed first. But the time may be woesl
in this technique.

Total FEP Prioritization: - The technique is nhamed as
Fault Exposing Potential. This technique is applted
arrange the test cases according to the maximunb&um
of faults detected or exposed. Mutation score tigglenis
used in total FEP prioritization. Mutation scorghe ratio
of mutants. These mutants are distinguished fragira
program.

Additional FEP Prioritization: - The technique is similar
to additional coverage prioritization. The testesmare
being arranged according to the number of additjdna
undetected mutants. FEP prioritization techniqumdse
complex than the coverage based technique.

Optimal Prioritization: - This technique is based on the
required information of the known mutants, whicmst
applicable as in practise. The faults are beingalet
with the help of minimum number of test cases.
Random Prioritization: - The random ordering of the test
cases can be applied to test the test cases. Arying of
the test cases can be determined to prioritize téisé
cases.

There are many software testing techniques likecB!
Box testing, white box testing, regression is tegti
Genetic Algorithm: Although test case prioritization
using genetic algorithm gives satisfactory resuttsan
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be quite time consuming at the same time. Thisois s order the test case like this our APSC improved as
because genetic algorithm is an iterative procelsehw compared to robust approach.

involves a population of chromosomes (test casdhifn We apply these techniques in genetic algorithmiving
context) being repeatedly evolved to generate &eibet the order to each test case

solution. During each iteration, the fithess fuantifor * Robust Approach

each individual of the population is calculated thed e Parent Generations

more fit individuals are selected for the next aten. e Cross Over

This process continues till the best fit chromosoisie e Mutations

achieved. For very large population such as 100 tes «  Measures APSC

cases, it can take significant amount of time.
Regression testing

* Execution time

Itis a typ_e. of Tcesting aimed at finding out nemrafter 1. FLOWCHART FOR THE PROPOSED
the mod|f|cf';\.t|on of software. .In other W(.)I’dS, itsaes APPROACH

that no additional errors were introduced in thecpss of

fixing other problems and the software still wodssit did Execution information of previous program

before. However, executing the entire test suitetliis
purpose can be expensive in terms of cost and time.
Therefore, it is essential to reduce the expensavad in
regression testing. One way to achieve this iselsy ¢case

prioritization. Test Case Prioritization aims tader the l
test cases so as to maximize the rate of faultctete
This topic has been a major subject of researcmiomy l

years and many techniques have been proposed for

achieving the same. Popular among these are genetic
algorithm, ant colony optimization, bee colony
optimization and particle swarm optimization.

Although these techniques are able to efficientlgritize

the test cases, but take significant amount of timeo
so. For example in case of genetic algorithm, @ear
population of candidate solutions has to be repdate
evolved in an iterative manner for reaching thetbes
solution. When the population is large i.e. wheer¢hare
some 100 or 1000 test cases, then genetic algoritagn
consume a large proportion of time to prioritize test l‘

Prioritizing the test cases

Testcase 1

Complete all best oupes
run’® AssiEn priorty ta

&l The test cases

initialize the population of GA

cases. Toremove this drawback, a new hybrid tecieniq S

has been proposed which speeds up the time taken to

prioritize the test cases. This hybrid technique ais ,l,

combination of adaptive approach and genetic alyori crossover

The speedup is achieved by using an adaptive agproa

which schedules the test cases simultaneously gitinie qlr

execution of test cases. Mutation

Robust Genetic Algorithm is the Hybrid proposed test-

case prioritization approach in this approach wegedng l

the test case and find the average percentagatefratnt Cakculate and compare the APSCand execution
coverage for hundred test cases in java . Firsmeasure time of previous and proposed technigue
the APSC of Robust approach and ordering the test.c

In Robust approach we order the tpest case liki: ount
statement not covers if test cases left or we agrfailure
test cases those are unable to cover any stateitsent
means the statement coverage is not done perfétfy.
take that Left test cases after applying robustr@gugh
and perform genetic algorithm on these test cage. |
Genetic algorithm we apply three main techniques to

Following are the hardware and software requiremént
my thesis work:
Hardware Requirements:

e Processor: Pentium IV of Higher

« RAM: 256 MB or Higher

e Hard Disk: 10GB or Higher
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Software Requirements:
» Platform: Microsoft windows 7 or higher.
* JAVA Runtime Environment
e JAVA Development Kit
* Netbeans Integrated Development Environment
 MySQL Relational Database
e JAVA Object Oriented Programming Language
APSC Measure98.65189837291837
EXECUTION TIME: 1144ms
APSC of the Left test cases: 97.82458040863276

Test case ordering results using New Improved Genet
Approach and the execution time and the Average
percentage statement coverage given below

APSC Measure
Comparison

120 97.824 99.574
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Techniques

The above graph shows that APSC of the proposed
approach Hybrid Robust Genetic performs betters tha
the previous approach. APSC of proposed technique i
99.574% and the adaptive approach is 97.824%
Conclusion;: The outcome of proposed technique is to
provide the higher efficiency as much as possiBGlede
coverage will be applied to count the total numbér
lines of codes in our software and by using it, e
check and prioritize the test cases according ® th
number of lines of codes and the execution timehef
software code. In this Research we proposed aroappr
that improves APSC (average percentage of statement
coverage). Our work is extension into the adaptive
approach for APFD (average percentage of fault
detection) into adaptive genetic algorithm hybrid
approach from which we conclude that our proposed
approach improved the APSC.We take hundred java tes
cases package of apache server to evaluate ouvaagbpr
First we apply adaptive approach and calculate APSC
Than we apply our proposed algorithm robust genetic
algorithm hybrid approach than we calculate APS&hth
we found that our approach gives better result: tha
adaptive approach for APSC only. Basically in this
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research we focused on APSC only but while we
calculate Execution time for both approach we fothrat

our proposed approach take large time to execute as
compare to adaptive approach. But as the tester oig
main aim to cover all statements of the code fdtebe
quality. So, we considering this work as our naxtufe
work and we believe that if we apply any other teghe

we can improve execution time as well APSC together
And we take small data set in our research whileifare

we take large data set of test cases for efficiesults
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