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abstract

The complexity of the software needs of our time has led to an
increase in the number of lines of code and, accordingly, an increase in the
number of modules. it is likely that some modules may contain errors
which cause different types of problems like increased development cost
and time and low quality product production. Therefore, it is necessary to
detect and repair these software modules in order to obtain a high quality
product.

Detecting faulty modules is a critical process that must be completed
for every product. The focus of this thesis is to create a system for
predicting faulty modules. Besides, a tool was created to generate test data
for a specific program in order to check its functionality. It may become
more expensive and take longer to complete the project if problems are
fixed during testing. Finding faulty units in the early stages of development
(before testing) as well as generating effective test data helps reduce the
cost and time of testing.

In this thesis, a group of machine learning algorithms were used to
predict software defects such as random forest, decision tree, nearest
neighbor, support vector machine, logistic regression, and Nava Bayes
were used to predict software errors. These algorithms were applied to a set
of defective data belonging to NASA's MDP repository. A set of
performance measures such as accuracy, precision, recall, fl score and
receiver operating characteristic (ROC) curve were used to evaluate the
performance of the algorithms. It was found that the random forest
algorithm is the best algorithm used in the prediction process, as it obtained
an accuracy ranging from 92% to 99% for the data set PC4 and MCI,
respectively.

The thesis also dealt with the method of generating test data for the
program to determine the type of triangle using the Artificial Bee Colony
algorithm. The (ABC) algorithm generates efficient and optimal test cases
which are the required input for the program to be examined (SUT). The
test data produced ensures that the software module is operating correctly
or is properly encoded by subjecting each module in the software to a white
box test at least once. According to the ABC algorithm used, the optimized
test dataset was generated for each independent path in the software, where
each path would have two different types of data. One crosses the path with
100% coverage, and the other crosses the path with 0% coverage.



