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Abstract
Model clone detection deals with the identification of duplicated 
parts in models [8].UML Models have to be implemented by 
an adequate combination of classes, attributes and methods. 
UML Models have two parallel structures are external, visual 
representation as diagrams and internal, tree-like structure [12]. 
In UML Models, similarity can be based on text, lexical, syntactic 
structure, semantics models based or functionally. They can even 
be similar if they follow the same pattern, that is, the same building 
plan [1]. This proposed paper proposes a way for the detection of 
semantic model clone detection in UML domain models using a 
high level language which parse XML of models. 
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I. Introduction

A. Unified Modeling Language
Unified Modeling Language (UML) is describing as a 
standardized general purpose modeling language in object-
oriented software engineering [12]. The UML includes a set of 
graphic notation techniques to create visual models of object-
oriented software intensive systems. UML combines techniques 
from data, business, object and component modeling. It is used 
with all processes, all over the software development life cycle 
and across different implementation technologies [3].The UML 
models can be transformed into various other representations. One 
example of this is the ability to transform UML models into Java 
representations. The Unified Modeling Language has a number of 
features and characteristics which separate it from other languages 
within the same category. Many of these attributes have allowed 
it to be useful for developers [5].

B. Clones
The copying of code has been studied within software engineering 
mostly in the area of clone analysis. Software clones are regions of 
source code which are highly similar; these regions of similarity 
are called clones, clone classes, or clone pairs [1]. Software clones 
are important aspects in software evolution. If a system is to be 
evolved, its clones should be known in order to make consistent 
changes. Cloning is often a strategic means for evolution. 
Recently, various clone detection techniques have been subject 
to empirical comparisons to compare how well they perform [3]. 
Clone detection techniques play an important role in software 
evolution research where attributes of the same code entity are 
observed over multiple versions.

C. Types of Clones
1. Code clones (duplicate fragments of source code) have been 
identified as a major source of software quality issues. As a 
consequence, a large body of research has been developed on 
how to prevent, or spot and eliminate code clones [1]. The problem 
with code clones is of course that they are linked only by their 
similarity, i.e., implicitly rather than explicitly which makes it 
difficult to detect them. Fig. 1, illustrates a code clone.

Fig. 1: Example of Cloning

2. Model Clones are duplicate fragments of architectural model 
of the project. It is difficult to formulate the actual definition of 
a model clone because of the abstract nature of a model. It can 
define a model clone as a set of similar or identical fragments in 
a model [8].

Fig. 2: Example of Model Clones

As illustrate model clone in fig. 2. According to the definition 
of cloning [1] there can be different notions of similarity. They 
can be based on text, lexical or syntactic structure as shown in 
Figure 1 or can be semantics, model based fig. 2, or functionally. 
They can even be similar if they follow same pattern that is the 
same building plan.
This phenomenon occurs similarly in models, suggesting that 
model clones are as detrimental to model quality as they are to 
code quality. However, programming language code and visual 
models have significant differences that make it difficult to directly 
transfer notions and algorithms developed in the code clone arena 
to model clones [5]. The structural clone analysis extends the 
benefits of analysis based on simple clones in the areas of program 
understanding, maintenance, reuse, and refactoring [8].

II. Problem Statement
To successfully create method for model clones, study all the models 
defined in UML [9]. UML Models have two parallel structures, 
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see fig. 3: An external, visual representation as diagrams; and an 
internal, tree-like structure [12]. The Tree like structure is usually 
presented in XML like modeling language, because of the free 
nature of XML format [2].
To achieve any basis for comparisons proposed work will have to 
parse and process the resultant XML of an UML model. 

The parsing of XML can be handled using  any high level language 
supporting XML DOM(Document object model) processing such 
as C#, Java, python etc [2]. Different type of modeling tools and 
diagram structures makes this task difficult to achieve. For that 
matter the proposed work will use UML 2.0 Class Models only.

Fig. 3: UML Models Have Two Parallel Structures: An External, Visual Representation as Diagrams; and an Internal, Tree-Like 
Structure

III. Proposed Methodology                        
To achieve any basis for comparisons proposed work will have to 
parse and process the resultant XML of an UML model. Parsing 
of XML can be handled using any high level language supporting 
XML DOM [2]. 
To work on clone detection firstly, collect UML 2.0 Class models 
.Select one model as a Reference model and others as Candidate 
models, then develop algorithm for model clone detection in a 
high level language which parse XML of models using devised 
algorithm. After that compare the models using XML and collect 
method for each model then evaluate results using charting tools 
for visual representation of model clones.

A. Tools and Techniques
The most well-known UML modeling tool is IBM Rational 
Rose. Other tools include, ArgoUML, Dia, Enterprise Architect, 
Modelio, Power Designer, Rational Rhapsody, Rational Software 
Architect, StarUML, Umbrello and Visual Paradigm [11]. Some of 
the popular development environments also offer UML modeling 
tools, e.g. Eclipse, Net Beans and Visual Studio. For development 
of algorithm and method a modern programming language with 
good XML and String processing support will be used such as 
Microsoft visual C# on Visual Studio using MSXML interface, 
Charting and Graphing tools such as Matlab or SciLab.

IV. Conclusion
This proposed paper proposes a way for the detection of semantic 
model clone detection in UML domain models using a high level 
language which parse XML of models. The similarity in models 
suggesting that model clones are as detrimental to model quality as 
they are to code quality [2]. The structural clone analysis   extends 

the benefits of analysis based on simple clones in the areas of 
program understanding, maintenance, reuse, and refactoring 
[8].
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