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ABSTRACT

Software testing is usually measured by executing the ‘n’ number of test cases and those test cases has to be
designed using the familiar test case design techniques. The aim of Test case design technique is to ensure the detection of
typical bugs, systematic coverage and redundant testing. Executing and checking the test cases is not possible all the time
in the manual testing. Therefore selecting a test case and ranking is important. The objective of the test case selection is to
have a better test case from a pool of test cases and assigning the rank to each test case will leads the software asan error
free and which gives a good efficiency. Ranking of test cases is especially useful if a system is a having large number of
test cases. Hence selecting and ranking a test case plays an important role in the software testing. In this paper, importance
of selection and ranking test cases are analysed and its methods are discussed.

Keywords: average percentage rate of faults detection (APFD), fault-exposing-potential (FEP), genetic algorithm (GA), regression test
technique (RTT), regression test selection (RTS), regression test prioritization (RTP), test case selection (TCS).

1. INTRODUCTION

In the Software Industry, maintaining the
software products is an expensive phase and which costs
around 70 to 80 percent of the total product price. Test
case is one which will have a test input, test condition (pre,
post) and an output with some result (status - pass or fail).
Regression testing and Re-testing are the important
techniques used in the software maintenance activity [2].
Re-testing enforces the test cases to work in the same
process but Regression testing is been used in the software
maintenance not to affect any changes in the system.
Regression testing makes the tester to be confident and
which will not harm to the existing systems [4]. The
approaches for the regression testing are minimizations of
test cases, selection and ranking the test cases effectively.
Regression Testing Technique (RTT) will provides the
service to the tester to select the test cases from the pool of
test cases (Test Suite) and henceforth its effectiveness in
the system maintenance. Therefore, the various test case
selection and ranking techniques are analysed and has
shown the techniques that are good over cost and
performance of the test cases in the software systems.

The Figure-1 gives the various stages of the
Software Testing Life Cycle and each of its stage will
have a prominent role in completing the testing process of
a software system. It basically starts with the Planning and
controlling the necessary requirements to the given
software application [10]. Implementation and Execution
of the software product system will be purely based on the
analysis and design made by the experts. Finally the test
closure activity can be done after the successful evaluation
of the software product with the minimal conditions.
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Figure-1. Stages in software testing life cycle.

In order to support for software testing methods,
software testing tools have been developed and still they
are using to provide the full automation over the methods
[1, 2]. The strength of Testing mainly depends on three
things; one is test case selection or generation, test case
execution and test case evaluation. Among the three
things, test case selection is the difficult and has to give
topmost consideration. A test case is assumed to be having
good code coverage if it uncovers/detect maximum
number of faults with minimum number of test cases and
having high fault detection capability. A software product
will be tested by using all the test cases of the test suite.
Generally the test effort will starts at the time of
requirement collection and it mainly focus on the coding
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process. Most of the testers will not systematize their test
planning, test design and test estimation among other

processes [2]. The below Figure-1 will gives the test
automation average for each of the software test processes.
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Figure-2. Test automation average for software test process.

2. LITERATURE REVIEW

Test cases can be reduced by using effective algorithms

Software Testing life cycle consists of the test
plan, test creation, test design, test case execution, test
deliverables, test review etc. Regression testing is a
process of repeating the testing with the same test cases or
new test cases without affecting the result [3]. In the test
execution, regression testing plays a vital role since its
algorithm has been used to select the test cases from the
pool of test cases. Test case ranking algorithm is very
much powerful in finding the best test cases from the test
suite and henceforth the comparison of test cases is also
quite easy. Especially the test case ranking algorithm can
be used for the system or product having bulky test cases.

Genetic algorithm (GA) is a quickly rising area in
Artificial Intelligence and it’s inspired by Darwin’s theory.
Principally this process has started with the set of solutions
which is basically represented by chromosome known as
population. Test cases can be generated by applying
Genetic Algorithm and which is a big breakthrough in the
software testing process. Random numbers will be
generated by the source code and then the GA produces
the chromosomes for the initial generation which is the
binary representation of every random number taking this
a current generation the fitness of every chromosome is
evaluated using the fitness function [8].

Search based constrained test case selection: This paper
mainly focuses on the test case selection based on the
constraints. An algorithm named Binary Constraints

Particle Swarm Optimization (BCPSO) is used for test
case selection [5]. According to Yoo and Harman,
selecting a Test Case has to treat like a search optimization
problem. Here, search techniques discover the space of
probable solutions and looking for the result that best
matches the test objectives. Testing consumes 40 - 50% of
the total project development cost. Test Case Selection
(TCS) can be done by smoothly reducing the irrelevant
test cases from the Test Suite The PSO algorithm states
the random population of particle, in which each will have
a position in the exploration space.

By using fitness function, the particles will be
evaluated and if the particle reaches to the better position,
then the algorithm breaks. Hybrid search method was
developed and validated. Hybrid implementation of
BCPSO was established by linking BCPSO with forward
selection and hill-climbing algorithms. Test Case Selection
process value will depends upon the effectiveness of the
used search technique, constraints imposed by the user and
the feature of the test suite at hand. Test Suites
investigated and performed on limited only. The test cases
are selected only based on the requirements. The quality of
the process can be increased only if the proper test case
selection is done.

Effective test selection for the end user: The paper
entitled on Effective test Selection for the End User
enables the tester - how to rank the test cases by following
the various prioritization practices. The various practices
analysed are Random prioritization, Total fault-exposing -
potential (FEP) prioritization, Additional fault-exposing-
potential (FEP) prioritization, Total branch coverage
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prioritization, Additional branch coverage prioritization,
No prioritization. The outcome displays that the fault
detection rate of test cases are increased by the
prioritization practices. RANDOM selection methods,
MOST-RELEVANT  coverage and CANONICAL
prioritization are measured as baseline approaches and
planned CONFIDENCE Prioritization, ~COS-DIST
prioritization and LEAST-RELEVANT prioritization
especially to find surprise failure [6]. Hence, the three
proposed approaches use changed methods to order the
test case and prioritize it. Test case selection efficiency
can be increased by the above three methods.

A new code based test case prioritization technique:
This paper mainly focuses on the Test Case Prioritization
(ranking) technique. Ranking the test cases is an important
feature in the software testing environment which leads to
the success of the pool of test cases. In general, the test
cases will be having more value in the test suite if they
cover the maximum part of the code and regression testing
technique can be applied to the different level of testing.
Even in the regression testing, ranking the test case will
give a better performance than with an ordinary approach.

Three techniques are very much used for
decreasing the time and costs of regression testing, which
are regression test selection, test suite minimization and
test case prioritization techniques [7]. Hence these three
techniques will tries to reduce the regression testing cost
by choosing suitable test cases. New code based test case
prioritization technique will suits to the test suite with
minimal test cases.

3. CONCLUSIONS

Many researchers has clearly quantified on the
test case selection and ranking with their methods. The
theories of Regression testing tell that it is expensive and
which has power algorithms and which gives a novel
methodology for test case selection and ranking of test
cases in the test pool. If an original program has ‘n’
number of test cases and some of the test cases have been
changed and the entire program can’t run properly because
of the changed test cases, so the selection and ranking of
test cases is important in any of the program. Hence, the
ranking and selection of test cases are very much
important for the larger systems.
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