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Abstract: During the execution of the regression test
arranging the test cases in a proper order/ prioritized order will
helps for tester for early detection of the faults in the software. To
achieve this goal many researchers has proposed and
implemented many test case prioritizing techniques where as in
the existing approaches the objectives of the test case was
considered only with single objective either code coverage/faults
coverage or less execution time. The proposed technique was
considered the metrics like code coverage, execution time and
fault detection rate with the optimization algorithm called
shuffled frog leap algorithm (SFLA). The Proposed Algorithm
was compared with the genetic algorithm and the results were
shown in terms of the execution time and fault detection rate.
The results has shown the effectiveness of the proposed system.

Index Terms: Testing, Regression test, Test

Prioritization, Optimization Algorithm, SFLA.
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l. INTRODUCTION

Testing can be done manually or automatically while
performing the test manually tools are not used whereas
performing the testing in automatic tools was used. The
tools may be like quick test professional etc..[1]. Software
companies need to meet the daily changes in the day to day
life from the traditional waterfall model to agile models. The
goal of the testing is to detect the false higher[4]. Regression
test can be done by reducing the testcases to reduce the size
of the testcase to get effective run rate and fault detect rate
and can be done by ordering the testcases of the faults. The
regression test is a process of testing to re-execute the
existing testcases after modifying the existing software to
check the faults may emerge after adding the extra
functionalities [6]. The use of an optimize algorithm was to
get the optimum solution by performing on the large sample
spaces with the help of this algorithms no guarantee that will
get a feasible solution based on the prioritization and by
adding the other metrics this algorithms may get an
optimum solutions[8]. The process of testing the software is
a time taking process and a very expensive process to verify
the correctness and the functionality of the software. To
detecting the faults/defects has various steps like planning
the test, designing the test. Testing the various testcases,
recording the results, reporting the errors etc. will be
performed before delivering the particular software to the
customer[9]. In some cases after delivering the software to
the customer, the customer may ask the developer to do the
changes and modifications based upon the requirements at
this situation the tester should retest all the previous
testcases for detection of any faults etc. This type of test is
called a regression test. Regression test is a cost effective
test done after doing the modifications to the existing
software.
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This test has an some techniques like test selection, test
prioritization, test reduction etc.The testcases particularly in
the regression test will be selected or given priority based on
the objectives like code coverage, fault coverage etc.... In
the code coverage may be covered the statement coverage
and branch coverage, where as in the fault coverage will
cover the maximum faults with less execution time in the
selected testcases. Many researchers had performed the
regression test by using the technique reset all testcases
which require more runtime. In the proposed system was
used prioritization technique based on that the testcase will
be arranged in the prioritized order by using the parameters
like coverage, execution cost of testcases, fault coverage[10]
along with the optimization algorithm called shuffled frog
leaping algorithm.

A. Shuffled Frog Leaping Algorithm:

The shuffled Frog Leaping algorithm(SFLA) is an
optimization algorithm to get the optimized solution. The
frogs will be divided individually for searching the food
locally and individually for searching the food locally and
shares the food value globally. Here the frogs will search the
food in a search space the diametric representation of the
SFLA is shown in Figure 1.
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Figure 1: The shuffled Frog Leaping algorithm(SFLA)
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As shown in figure every individual frog will perform the
local search and randomly shares the information to other
frogs globally based on the identified food then the frogs
can be arranged in decreasing order based on the food
identified.The current paper uses the SFLA along with the
parameters code coverage, cost coverage and fault coverage
for prioritizing the test cases to perform the regression test
in the software testing. The next sections were the related
work in the section II, the proposed and results and
discussion sections are in Ill and IV sections. Finally, in
section V the conclusion was discussed.

1. RELATED WORK

In paper [2] author has used the lexo-graphical technique for
prioritizing the testcases. In this paper the coverage metric
was used to detect the faults. The result has noticed that the
proposed has higher fault detect rate. In this paper they had
implemented on the applications like ant, galieo, jmeter,
jtopas, nano, xml.In paper [3] author has concentrated on
optimization techniques like test selection and test priority.
Here they proposed an approach called MORTO based on
the multiple objects to optimize the regression test. Here the
fitness value was calculated to achieve the objectives based
on the cost of various parameters like execution time,
duration to access the data, resources etc.In this paper[4]
proposed and implemented a method by using the
correlation between the changes of the court and failures of
the testcase. The result has proved that testcases will be
more prioritized by taking the measurements like precision,
recall and integration. Here [5] proposed a prioritizing the
testcase method based on the co-relations of the
requirements. This is particularly focused on the faults that
occurred after performing the regression test. Finally,
concluded that by prioritizing the testcases in the test suite
the regression test will be optimized. In this paper [6]
proposed an approach to perform the regression test based
on the reduction and prioritization techniques by considering
the parameter path aware notation. The experimental results
proved the efficiency of the proposed technique by
comparing with the previous work. In this paper [7]
proposed an incremental based approach for the execution
of the software. Here the execution will be done currently on
the old and new software. The old is the existing software
and new is the modified existing software with the concepts
of inter-threads and inter-functions/inter-procedures the
execution will perform parallel to identify the faults. The
experimental results was generated by using the huge
number of multi-thread c-programs, after comparing the
results with existing and proposed solution by using the

KLEE tools the proposed shows the effectiveness in terms
of the code coverage. In this paper8] proposed an algorithm
based on the cuckoo search optimization technique which is
used to select the appropriate test cases and executing the
priority based order. The results proved the optimum
solution with less time. In this paper[9] authors proposed an
methods for effective storage and retrieval process of
various testcases that will be effected after performing the
modifications to the existing software based on the retrieval
process the rank for every test case will be allocated to
improve the effectiveness of the fault detection rate . In this
paper [10] proposed an algorithm based on the ant colony
optimization here this algorithm will find the smallest path
among all test cases with less time and maximum fault
detection rate. Here havetwo objectives need to select the
testcases that which cover the maximum faults and second
objective is to execute the testcases which cover the
maximum faults with lesstime the two objectives will be
certified based on the fitness value. The results proven that
proposed system shows the maximum fault detection rate
with less execution time.

1. PROPOSED SYSTEM

Here to perform the regression test the testcases will be
prioritized by using the SFLA Algorithm. The SFLA
Algorithm will be performed in two stages. In First stage is
local search and the second stage is global search. In local
search every frog will search the food locally within its
space and later in the global search the local searched food
value will be shared globally to other frogs and finally based
on the food value the frogs can be arranged in a decreasing
order. This nature was applied for testcase prioritization to
perform the regression test as shown in Algorithm 1.
Architecture of the proposed system was shown in the

Figure 2.
Proposed SFLA
Algorithm
Prioritized TesiCases
1.Code Coverage

2.Cost coverage
3. Fault Coverage
Figure 2: Architecture of the proposed system
Table 1 shows the different number of test cases with the
faults.

TestCase Prioritization

Table 1: Faults of the Test cases

FS1 FS2 FSs3 FS4 FSs FSe FS7 FSs FSo FSi10
TS ° . . ° °
TSz ° . °
TSs3 . °
TSa ° . ° ° °
TSs ° °
TSe ° . ° °
TS? ° . ° °
TSs ° ° ° ° °
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TSo ° ° .

TS10 ° ° .

Algorithm 1: SFLA Based Regression Test

Input: TS; [TS1, TSz, TSs,-------- TS]
Output: TSe[TS3,TS7,TSg,------------ ]

- Start

. Repeat

: For every testcase TS;

: Local Search

5 Cost Coverage

6: Code Coverage

7. Fault Coverage

8: Global Search

9: Fitness Value

10: Arrange in order based on fitness value
11: End For

12: Until all testcase Finish.

13: End SFLA based Regression Test

A WN R

Where

TS; : TestCases

TS, : Prioritized TestCase

n : Total Number of testcases
FSi: Fitness Value

Cov(x) : More Code coverage
Cost(x): Less Execution Time
Fault(x) : More Fault Coverage

The cost, fault and code coverage was calculated based on
the below formulas (1), (2), (3).
Code Coverage Cov(x) :% n_.Cc
Where n = Total test coverage
C.= 1/0 (covered/not covered by at least one test case)

Here the code coverage will cover the statement coverage
and branch coverage[10]

The cost coverage is an execution time for each testcases
here the execution time will depend upon the time to
execute the code. [10]

Cost(x) = 31 Xc¢ Cost(tc) 2

Where t. represent the execution time for individual test

The fault coverage is a metric is which covers the maximum
fault of a testcase[10]

Fault(x) :§ Y1 Cc ©)
Where F= Number of testcases.
Cc =1/0 (covered or not covered by testcase).

Fitness value is calculated by using formula
Fitness value =FSV=Cov(x) N Cost(x) N Fault(x) — (4)

V. RESULTS AND DISCUSSIONS:

The proposed SFLA Algorithm was applied on the
opensource application like jtopas and the results were
shown in Figure 3, Figure 4, and Figure 5and Figure 6 in
terms of the execution time and fault detection rate.
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Figure 3: execution time for each test case

Figure 3 and Figure 6 Shows the effectiveness of the
proposed SFLA Algorithm that which applied on the jtopas
application and observed that the execution time is varied
for every individual testcase. Similarly in Figure 4 and
Figure 5Shows the line graph between the testcases and the
fault detection rate for every individual testcase of jtopas
opensource application and shows the different detect rate
for every individual testcases.
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Figure 4: fault detection for each test case
Based on that different execution time and fault detection
rate the fitness value will be calculated and based on that
fitness value the prioritized order of the testcases was shown
in Table 3.

8- Proposed System @
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Figure 5: Fault detection rate for proposed and existing
systems
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Figure 6: Execution time for proposed and existing

systems
Table 2: Test cases with faults and the Execution time
Testcases Faults Execution
Time
TS; 5 1.2
TS 3 1.25
TS3 2 1
TS, 5 0.25
TSs 2 0.75
TSe 4 15
TSy 4 0.69
TSg 5 0.85
TSy 5 1.42
TS1o 4 1.3

.The prioritizing ordered testcases will used to make the
regression test optimal. The comparison of the existing
genetic algorithm and the proposed SFLA was shown in
figure in terms of execution time and fault detection rate.

Table3: Test cases in the prioritizing order

Testcases with no | Testcases in
order prioritizing order
TS; TSs
TS, TSs
TS; TS,
TS, TSq
TSs TS;
TSe TS
TS, TS,
TSs TS,
TS TS;3
TS10 TSe
V. CONCLUSION

In this paper proposed an optimization approach for testcase
prioritization to perform the regression test. The proposed
approach is based on the SFLA Algorithm. The results of
proposed system were generated from the open source
application jtopas which was obtained from the SIA
Repository. The result shows the effectiveness of the
proposed system when compared with existing genetic
algorithm in terms of execution time and fault detection rate.
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