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Abstract

Software quality is of great importance in the field of software engineering,
due to the increasing size and complexity of software systems nowadays and the
increasing competition between software companies for customer satisfaction.
Therefore, software engineers must build software engineering tools to provide
the necessary support in the software construction and development stages,
including Software Measurement Tools, as these tools save a lot of time and
effort needed to perform metrics calculations, as well as give a clear
visualization. For software engineers about quality in general.

In this thesis, an effective model for improving the maintainability of
software (EMFM) was built and designed, through which the code of software
written in Python or Java is analyzed according to the Static Analysis method to
extract a set of metrics and calculate the Maintainability Index (MI) metrics. At
the class level in detail and at the system level as a whole. The maintainability of
software that contains clone code was measured, which leads to an increase in
the cost of software maintenance and a greater spread of errors. To address the
damage resulting from cloned codes, a methodology has been added to the
proposed model to detect them and remove them or reduce the damage resulting
from them through the use of refactoring techniques.

The EMFM model was implemented and tested on a set of files (5 Case
Studies) obtained from GitHub. These files were injected with copies of the
cloned codes. The model was able to detect them and then reconstruct them and
calculate maintainability index metrics. The results showed that the values for
the metrics The maintainability index has increased with an improvement in the
readability and understanding of software codes, which leads to reducing the
cost of maintenance and increasing the quality of the software. The model
provides software engineers with a quick overview of the cost of software
maintenance. The model was programmed using the Python language under the
Microsoft Windows 10 environment. The model was tested on several programs
(5 Case Studies) also written in Python. The test proved the ease of use and the
accuracy of the results in calculating all the metrics used in the work, including
(LOC Metrics, Halsted Metrics,) The Maintainability Index was calculated, and
the results and statistics obtained were discussed.



