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Abstract

In software engineering, a Code Clone (CC) can be defined as the match or
similarity of one part of a program to another part in the same program or between
programs. It can be in different levels: start from statement to functions or units.
There are four types of code clone: Typel Exact Clone ,Type2 Renamed Clone,
Type3 Gapped Clone, Type4 Semantic Clone. Although programmers uses
software clone to simplify the programming process and for other reasons, it has
several risks, such as the difficulty of maintaining the software, the spread of
errors, the violation of property rights and etc. It is therefore necessary to find this
cloning by detecting the reproduction of the code "Code Clone Detection CCD."
There are several techniques of CCD. First of all, it's a "Text-Based” method.
Second, method based on the symbols "Token Based”, the third Abstract Syntax
Tree (AST)". The fourth technique "Program Dependence Graph (PDG)" , then
"Metric based”. Finally, the "Hybrid based." Since the discovery of copies is
linked to the composition of the sentence in the language, it is difficult to detect
copies between programmes that are written in different languages.

In this thesis, a proposed model was designed and built that combines the
traditional style of methods with machine learning to find the most similar ratio
between two files written in different languages (C#, C++, Java, Python). The
model detects type I, type Il and type III of code clone through the applying of
Hybird Approach. The Hybrid approach combines text-based with Token-based
CCD techniques. Five of similar algorithms are used to find which one is the best.
They are (Jaccard similarity, Cosine similarity, Longest Common Subsequence,
Smith-Waterman, Levenshtien similarity).

The incremental model is used in the design, which consists of five stages:
the Preprocessing, the Tokenization, the standardization of variables, the
comparison of similarities, and the implementation and presentation of results.
For each phase in five stages, the Use Case diagram is given to represent the
analysis stage and for the structural design the class diagram is used. The activity
diagram is used in the design of the components.

The model is implemented on 11 different programmes, each are written
in four languages (a total of 44 programmes) that were selected to cover some
types of software sentences and using the five similarity algorithms above.

The results show that the Cosine Similarity algorithm gave the best results
in most cases and as an average of 0.96, while the Smith Waterman algorithm
was 0.37 the worst algorithms.It is therefore recommended that the Cosine
Similarity algorithm be used to detect copies between programmes written in
languages (C#, C++, Java, Python).

The lowest degree of similarity was shown using the Smith Waterman
algorithm, so it is recommended that it be avoided when matching programmes
written in different languages.



Also, Python's language and because of its nature which rely on the calling
of libraries, has given the least result of a CCD between its programmes and the
rest of the languages.

Enterprise architecture was used in model design. The programs were
written in PyCharm Community Edition.



