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Abstract

Data flow testing is a significant software testing technique utilized to
uncover potential errors and vulnerabilities in code. It focuses on the
movement and processing of data within the code, enabling the identification
of issues like uninitialized variables, unexecuted code, and unused variables.
By ensuring the software's proper behavior, correct operation, and adherence
to user requirements, data flow testing plays a crucial role. It aids in the
detection and resolution of uninitialized variables, data dependencies.
Ultimately, employing data flow testing enhances software quality and

reduces end-users' encountered issues.

The proposed data flow testing tool, known as the DFT tool, has been
developed to achieve its intended objectives in multiple stages. In the initial
stage, the tool translates and analyzes the input code into an abstract syntax
tree by utilizing a custom-built parser. This abstract syntax tree serves as a
suitable model for drawing the flow graph. Subsequently, the DFT tool

breaks down the input code into blocks, each containing a set of statements.

Moving to the second stage, the DFT tool generates a table that
identifies transformations for each variable across each line of the block.
These transformations are categorized as 'D' for definition, 'U’ for use (which
may involve prediction or computation), 'DU' for a variable defined and then

used, and 'UD' for a variable used after being defined.

In the third stage, the DFT tool creates another table to detect
anomalies, such as variables that are defined but not used. It also categorizes

variables as 'D' for defined, 'U' for used, and 'K' for killed, considering all



lines of the tested code. Additionally, the tool identifies the paths of

each variable, distinguishing between clear and unclear paths.

Finally, in the fourth stage, the DFT tool generates a table for merging
paths that contain duplicated nodes. It then runs test cases on the resulting

merged paths.

Overall, the proposed DFT tool successfully accomplishes its
objectives through a systematic process involving stages for drawing the
flow graph, analyzing variable transformations, detecting anomalies,
identifying variable paths, and merging paths to facilitate effective data flow

testing.

The proposed DFT tool exhibits exceptional levels of coverage and accuracy
when applied to tested code. Depending on the behavior of the code being
tested, the tool can achieve an accuracy rate surpassing 95%. Moreover, the
testing coverage extends to over 90%, ensuring a comprehensive assessment

of the code's functionality and potential issues.
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