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Short Abstract

The need to increase the use of Combinatorial Testing (CT) in software testing has become a necessity in software development. CT is an efficient
approach to reduce the size of the test suite so that the software can be tested with fewer test cases. Covering Array (CA) is one of the important branches
in CT, which has different types .Many solutions have been provided for its production, which have appropriate efficiency (array size) and performance
(speed). But there is a lack of a solution that has both efficiency and performance. In this research, we have tried to produce an optimized test suite(with
the minimum number of test cases) by using the gravitational search algorithm(GSA) and changing the neighbor selection method. Also, by changing
the structure of the data and giving weight to the parameters not covered, we have increased the speed of producing the test suite. The weighting of non-
covered parameters and the change in the behavior of the gravity algorithm have caused a smart search to find non-covered test cases. This increase in
speed has made the proposed solution capable of producing test suites for high-power configurations. Also, the evaluation results show that the proposed
solution outperforms other popular algorithms such as the genetic algorithm, the particle mass search algorithm, and even the gravity search algorithm
itself.
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1-  Short Introduction

Combinatorial Testing (CT) is a common test in software testing to detect errors caused by interactions of subsystems of a system. The Covering Array
(CA) is one of the branches of the CT. This method can test the system by sampling test cases and a small number of test cases. These test cases should
be such that they satisfy the test objectives.. Also, the number of test items should be minimal and at an appropriate speed. The solutions for producing
the CA are divided into two general categories: mathematical methods and computational methods. Mathematical methods generally use well-known
algebraic and combinatorial methods, and computational methods use greedy and meta-heuristic methods to produce the CA. Computational methods
are more discussed due to having more suitable results in terms of productivity, and in recent years, the use of computational methods has become more
common. In this research, by using the Gravitational Search Algorithm (GSA) and optimizing this algorithm, we will produce the minimum test suite
with appropriate efficiency and performance.

2-  Proposed Work and Methodology

In this research, we have tried to produce the minimum test suite with appropriate efficiency by using the GSA and optimizing this algorithm. We have
tried to increase the speed and accuracy of the test suite generation by changing the data structure. One of the main problems in the generation of
minimal test sets using meta-heuristic algorithms is falling into local optima. This also creates problems for the gravity search algorithm. In this solution,
by generating random test cases in each step, we have been able to acceptably overcome the mentioned problem. And also, according to the information
we get from the proposed data structure, we make the search method smarter in the GSA, which has a considerable impact on efficiency and performance.
The proposed solution is implemented in Java. We performed our experiments on a computer with Windows 7 OS, 6GB RAM, 2.20GHz core ™ i7QM
CPU, and jdk 1.8. In the evaluation section, we have compared our solution with several available. It can be seen that the proposed solution has
acceptable results in terms of efficiency compared to other related solutions.

3-  Conclusion

uniform strength covering array is one of the important branches of CT The main problem in CA is that meta-heuristic algorithms usually reduce the
fitness of individuals after applying changes to individuals. The GSA algorithm is no exception to this rule and the velocity of applying individuals
fitness decreases. In this research, we applied changes in the GSA algorithm that can generat a test suite with a smaller number of test cases. Also, in
this solution, to increase the speed, changes have been applied in the data structure, which can calculate the weight of the test cases and the total
production time. To reduce the size of test suite, one of the best solutions for generating CA is the DPSO algorithm. The results in the evaluation section
show that the proposed solution is much stronger than this solution.
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