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Abstract

With the development of the use of software in various areas of life, the
importance of software quality has increased to ensure that the software
developed is compatible with its requirements. Software testing is one of
the most important quality assurance activities for software and it is one of
the most important stages of software engineering. Software testing is the
most expensive process in software development because it takes a lot of
time and effort to make sure that the program performs the required work.
In recent years, software engineering has focused on the field of automated
software testing to reduce the cost of the testing process and to obtain more
accurate results compared to manual testing. The process of automatic
generation of test cases is one of the most important areas of research in
the field of software automated testing.

In this research, a software tool was created to generate the optimal
test cases for programs written in Java language and to perform the testing
process automatically instead of manual testing, the proposed tool is
programmed using Java language. The artificial intelligence has been
employed in this work. The anti-ant colony algorithm was used to generate
optimal paths set covering all statements of the program under test. Input
data were generated to ensure that each path of the program's optimal paths
was implemented. The real execution of the program is done and finally
then tool displays the results of the program execution.

The proposed tool has been applied to a set of software functions to
generate the optimal test cases for these methods and to perform the testing
process automatically. The proposed tool demonstrated its ability to
generate the optimal paths of the program under test as the minimum
number of paths that cover all code statements of the program under test
has been generated. The proposed tool has significantly reduced the cost,
time and effort required in the testing process compared to the manual test
and some automated testing methods and a high coverage rate was
achieved in the testing process that exceeded 90% of the program under
test.



