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Abstract

The software testing process is an essential phase of software development.
Its aim is to ensure that the program meets its expected requirements. Through
the testing process, errors are found in the programs so that they can be fixed
before deployment, i.e. before being used or delivered to the customer. The
program must also be tested after to be deployed and delivered and this is called
regression testing and it is one of the basic activities in software development
and it must be done in the software maintenance phase to ensure its reliability.

Regression testing ensures that the software is still working properly and
that new software modifications do not introduce unexpected errors. Most of the
software industry organizations perform regression testing on the Software
Under Testing SUT using tools to perform the regression testing automatically
instead of performing it manually which requires a long effort to perform,
because it takes a long time and needs a lot of resources and therefore it is very
expensive, so a regression testing tool has been built because of its role in
reducing this effort in software development process.

In this thesis, the Test case Selection and Prioritization Tool TSP-Tool has
been built in order to select the optimal test cases that are used in the regression
testing phase using artificial intelligence techniques. The Crow Search
Algorithm has been used in the selection of test cases and after making
adjustments and improvements to Algorithm: Improved Crow Search Algorithm
is proposed, which generates and selects the test cases that achieve the basis
paths of the program based on the hybridization between the criteria of close to
boundary value and branch coverage. In addition, the Genetic Algorithm has
been used to prioritize these test cases.

The proposed tool was tested with multiple programs using the Matlab
programming language, as a pre-processing set was first performed to obtain the
necessary data to implement the tool. The results proved the efficiency of the
tool in obtaining optimal test cases after conducting the selection process and
prioritization process in a record time, which contributed to reducing the cost of
the testing and regression testing processes.



