ABSTRACT

Software Testing is an important phase in the Software Development Life Cycle, to ensure that the
verification and validation of the software meet the requirements. Also it 1s important to have a lot
of testing in this phase, before the software 1s released, to ensure that the software is bug free.
However, shipping a software with tons of bugs is something unintended behavior, and
unacceptable from the user point of view. Therefore, predicting the software bugs at the early stage
of the software development will reduce the time and cost required for testing the software, which
saves a lot of money for the companies, moreover it increases the software quality. Predicting
software bugs had some challenges, such as generating test data that had been used into the test,
and exploring the method paths. This research addresses these issues, by introducing a hybrid
approach proposed to identify the potential bugs in the source code for the method under test by
constructing an Abstract Syntax Tree model for the method, then traversing the tree and exploring
all paths to find the bugs. Hence, Smart Unit Tests are generated accurately to cover all possible
execution paths for the tested method. At the end, the proposed approach using static analysis 1s
able to predict all kinds of static bugs and generate the minimal suite of unit tests which are able
to cover all the possible execution paths for the tested code. This indicates that the proposed
approach achieves good results compared with other techniques in terms of type of bugs that can

be predicted as well as the number of generated unit tests that are required to test the code.
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