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As model based development in the software field is increasing rapidly. Clone detection is emerging as an
active research area. Models are integral part of the software development. The maintenance of the model
designed is very important. One of the major problems that occur when the model is designed is cloning.
Cloning is process of creating the copies of various elements of the model. Clones are divided into two code
clones and model clone. Model cloning is the process of development of the duplicate parts of the models.
Code cloning is the process of duplication of the code .The cloning results in the increase in the
maintenance cost of the model and also increases the probability of bugs in the system. So the detection of
the clones is the important process. In this paper a detailed study of the cloning is presented. Along with this
the major causes of the creation of clones and various methods of clone detection have been discussed.
Keywords—Clone detection ,software development ; code clones , model clones .
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I. INTRODUCTION
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In software development the elements of one model are copied and are pasted in the other section without
any changes. This process is termed as the cloning. The cloning occurs at two stages either at designing
level or at implementation level. So on the basis of this cloning can be defined as the code cloning or the
model cloning. The cloning that exists at the implementation level that is in the source code which is
termed as the code cloning. The cloning that exist during the designing of the model is termed as the model
cloning
Clones are harmful as they increase the redundancy of the system which will in turn affect the
maintenance of the system. Due to cloning the maintenance cost and the probability of the bugs increases.
So clones are quite harmful for the system so they needs to be detected and removed before they could harm
the system
When the software is developed the system is models by using the ULM diagrams. In the ULM diagram the
model clones are detected at the initial stages when the system is developed. These model clones are
removed and thus they are prevented at the earlier stages.
There are many challenges in identifying model clones. In this paper various causes of the model clones
have been discussed and the types according to which the model clones are classified are also defined.
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Fig. 1. Example of cloning
REASONS OF

CLONES

The main reason that causes the clones is described below:
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 Copy /pasting of the elements of the model: This is one of the major reasons that cause the clones. As
the elements are copied /paste in order to create a new copy of the model element. These are basically
created to reuse the model elements. This method is mostly used by the software designer that causes model
cloning.
 Language loopholes: This is another method that causes the model cloning. This is basically due to the
limitation of some languages that some of the models are repeated that causes the model cloning.
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 System complexity: There is difficulty in understanding the large system as the copying the elements of
the existing model make it complex.
 Time limits assigned to software designers: This is also major cause of the model cloning. The time
allotted to eth designers for the completion of the task also play an important role as if the task required
more time and less time is allotted to them they will find easy way for completing it . They just copy and
paste the exiting one and adapt to their current needs
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 Lack of knowledge in a problem domain. This is also considering as the major reason of cloning. Some
time the designers are not familiar with the problem domain .if the solution is found they will easily adapt
that solution as per there need without actual knowledge of the problem. So this also leads into the model
cloning.
 Clones by the intention of designer: sometime the programmer intentionally creates the clones to create
the part of the model.
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III. TECHNIQUES OF CLONING
Clone detection is the important on order to decrease the probability of the bugs in the system . Various
techniques of clone detection have been proposed. Some of the technique has been described below:
1) String-based technique: This technique is also known as the text based technique. In this the source
code that is used either goes under less or no transformation. if the case of codes are considered the white
space that occur in code and the comments they are all ignored . The codes are divided into lines. These
lines are then compared to the algorithm to find the duplicate data .
2) Token-based technique: In this the lexical analysis is done, in this the stream code are used as the basis
for the clone detection. This stream code is compared with the source code.
3) PDG-based technique: In this the graphs are used to represent the source code. These are program
dependence graphs that depict the nature of the source code.
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4) AST-based technique: In this the parsing are used to represent the source code. The detection algorithm
is used is then compare with the sub-trees .

IV. RELATED WORK
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5) Metrics-based techniques: In this technique the hashing algorithm are used. In this the metrics are
calculated for each code. Then, code fragments are compared and detected from the given data .

Clone detection is the important role in the software evolution process in which the same entity is present
over multiple versions. Various contributions have been made in literature regarding the detection of the
clone. Some paper has been discussed blow that were used for studying the literature:

TC

Anisha Rani et al [1] present the approach for the reduction of clones in the software models. Code clones
are considered to be harmful. This clones are basically the unwanted and unnecessary multiple segment of
the code. The cost of the maintenances is also increased due to the cloning. These duplicated segments are
harmful when the model is designed. The UML are used for the designing of the models. So to remove the
duplicity in the models, clone detection techniques are used so to make system more efficient. In this paper
a new technique is proposed for the reduction of the clones in the system in which the software models are
designed using the XLM models. From the results obtained it is concluded that this method is efficient for
the reducing the cloning
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Harjot Kaur et al [2] presents an approach for the detection of the clones in the class diagram. In this
basically the redundant elements that are present in the class diagram are removed that increases the
complexity of the class diagram. The ULM models are used for designing and developing the software. The
various unexpected copy of the elements can cause harm to the software as the similarity level of the
element can make system complex. So these clones are to be detected. In this paper the XLM files are used
that are encoded as the class diagrams. From these diagrams the tokens are extracted that are matched. So
the similarities in the tokens are detected that are termed as the clones
Dhavleesh Rattan et al [3] presents a new approach for the computing of similarity in object oriented
program at different levels. This approach is used for the detection of the similarity in the ULM diagrams.
This is done by measuring the distance between the two models. In the traditional approaches the high level
similarity design were designed and used for the better maintenance of the system. So in this proposed
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approach the traditional method is extended to improve the system Form the results obtained it is concluded
that this proposed method is better than the traditional methods of clone detection
Girija Gupta et al [4] introduce a new method for the detection of the cloning. Clones are the harmful for
the maintenance of the software as it also increase the complexity of the system. As if the size of the
cloning is increased the designing problem of the system will also increase. Clones codes are referred as the
duplication of the same element in the system. The detection of the clone is important as it will decrease the
complexity of the system. For the detection of the clone various techniques have been proposed earlier so
that the maintenance cost and the complexity of the system is decreased.. The mostly commonly used
approaches are the text base comparison and the token based detection but still the system was not as
required . So in this paper a new approach that is code clone detector is used for the detection of the clone.
From the results obtained it is concluded that this method is efficient than the traditional method of the clone
detection.
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Cory J. Kapser et al [5] presents the method of the detection of the clone. The duplication of the code is
termed as the cloning that is major problem in the industrial software systems. This cloning results in the
increase the complexity of the system and also result in the increase in the maintenance cost of the system.
For the detection of the clone various techniques have been proposed. This paper presents the in depth
study of the various cloning technique. Form the result obtained it is concluded that this method is efficient.
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Chanchal K. Roy et al [6] presents the generic clone detection process in which the comparison between
the techniques has been compared. This approach is divided into two parts. In first section the techniques
used are compared and evaluated in the two dimensions. In second section on the basis of the classified the
technique are classification is made on the basis of the creation of Type-1 , Type-2 , Type-3 and Type - 4.
On the basis of this the clone detection technique is defined. From the experiments preformed it is
concluded that this method is better and efficient than the traditional approach.
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V. CONCULSION AND FUTURE SCOPE
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Model clones are basically defined as the model that is segmented into various model elements that have
some similar properties. Model clones are the segmented model of the model that consists of high degree of
similar data. Model clones are harmful as it increases the maintenance cost and the probability of the bugs in
the system. So clone detection is the important task for which various methods have been proposed. This
paper mainly focuses on the detailed study of the model cloning. The main reasons of the model cloning is
discussed, along with this types of model cloning are also studied. In future various other solutions can be
found for the clone detection. Till date there is no specific classification of the clones. So the clones should
be specified in the proper manner so that it is detected easily. Along with this the methods should be found
for clone detection so that the maintenance cost and probability of occurring errors are reduced .
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