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Abstract 

 Many software systems contain a significant number of clones—duplicated passages of 

source code. Code clones are a substantial problem for code based development, and model 

clones are increasingly becoming a problem for model-based development. Two identical or 

similar code fragments form a clone pair. A clone pair experiences many changes during the 

creation and maintenance of software systems. The cloning of code is controversial as a 

development practice. Code cloning occurs when developers create two identical or similar 

code artifacts inside a software system. Empirical studies on the long-term effects of cloning 

on software quality and maintainability have produced mixed results. 

Index Terms— Visual Paradigm, UML Domain Models, Model Clones, Clone Detection, 

XML Parsing 

 

 

INTRODUCTION 

Clones occur often in large software systems. It is reported that 5 to 50% of the source code 

of a large software system is cloned[8]. Some studies have found that cloning has a negative 

impact on code readability, bug propagation, and the presence of cloning may indicate wider 

problems in software design and management. At the same time, other studies have found 

that cloned code is less likely to have defects, and thus is arguably more stable, better 

designed, and better maintained[2]. Various problems are associated with code duplication 

which includes: 

(i). increased code size and 

(ii). increased maintenance costs. 

There are various reasons of occurrence of clones in the software. Developers create the 

clones to meet project deadlines because they may not have enough time to create proper 

abstractions. Developers may also create clones to solve the same problem that encountered 

before. Sometimes clones are created to obtain maintenance such as to avoid risk in 

developing new code. 

The reasons why programmers duplicate codes are manifold and include the following 

reasons:   
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1. Making a copy of a code fragment is simpler and faster than writing the code from 

scratch. In addition, the fragment may already be tested so the introduction of a bug 

seems less likely.   

2. Evaluating the performance of a programmer by the amount of code he or she produces 

gives a natural incentive for copying code.   

3. Efficiency considerations may make the cost of a procedure call or method invocation 

seems too high a price. In industrial software development contexts, time pressure 

together with first and second points lead to plenty of opportunities for code 

duplication. 

 

CLASSIFICATION OF CLONES 

Code clones 

Code clones are implementation patterns transferred from program to program via copy 

mechanisms including cut-and-paste, copy-and-paste, and code-reuse.  As a software 

engineering practice there has been significant debate about the value of code cloning. In its 

most basic form, code cloning may involve snippets of code that undergoes various forms of 

evolution, such as slight modification in response to problems. Fig.-1 illustrates a code clone.  

 

 

Fig.1 An Example of code clone. 

Code cloning has been very often indicated as a bad software development. In fact, either 

changes occurring in cloned code are consistently propagated, or cloning is used as a sort of 

templating strategy, where cloned source code fragments evolve independently. An automatic 

approach may be used to classify the evolution of source code clone fragments[1]. 

 

Model Clones 
Model Clones are duplicate fragments of Architecture of Model of the project. It is difficult 

to formulate the actual definition of a model clone because of the abstract nature of a model. 

We can however define a model clone as a set of similar or identical fragments in a model. 

As an Example, we can illustrate a model clone in Fig. 2: 

http://nkraft.cs.ua.edu/publications/Chatterji-etal_12.pdf
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Fig.2 An Example of model clone. 

Duplicated parts of models are problematic in model-based development. Techniques have 

been presented to improve scalability by an adapted subsystem detection, to improve 

relevance of detected by clones by providing use case specific rankings, and finally tool-

support to ease inspection of the instances of the detected clones[9]. 

FURTHER CLASSIFICATION OF CLONE TYPES 

There are several different ways of defining code clones. The following list enumerates the 

most commonly cited clone type classification. 

Type I: Exact clone A duplicate that is identical except at most changes to whitespaces and 

comments. 

Type II: Renamed clone A duplicate with consistent changes to identifiers of variables, 

types, or functions. 

Type III: Parameterized clone A duplicate allowing arbitrary changes, additions or 

removals of parts. This type of clone is also called ―near-miss clone‖. 

Type IV: Semantic clone A duplicate in content only that may be due to code copying, 

convergent development, or other processes. 

 

In order to highlight the analogy to the established classification yet avoid confusion between 

code clone types and model clones, we rename the categories from to A–D. 

Type A: Exact model clone A duplicate that is identical apart from secondary notation (e.g. 

layout), and internal identifiers. 

Type B: Modified model clone A duplicate with evolutionary changes to the element names, 

attributes, and parts. 

Type C: Renamed model clone A duplicate with substantial changes allowing arbitrary 

changes, additions or removals of parts. 

Type D: Semantic model clone A duplicate in content only that may be due to model 

fragment copying, methodological or language constraints, convergent development, or other 

processes[7]. 

RELATED WORK 

In Paper, ―Toward Improved Understanding and Management of Software Clones‖[2], 

The cloning of code is controversial as a development practice. Empirical studies on the long-

term effects of cloning on software quality and maintainability have produced mixed results. 

Some studies have found that cloning has a negative impact on code readability, bug 

propagation, and the presence of cloning may indicate wider problems in software design and 

management. At the same time, other studies have found that cloned code is less likely to 

have defects, and thus is arguably more stable, better designed, and better maintained. 
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Code cloning — that is, the duplication of source code within a software system — is an 

endemic problem in large, industrial systems. Our current research is to perform an in-depth 

analysis of code cloning in real software systems and to build a taxonomy of types of code 

duplication. Code duplication, or code cloning, is generally believed to be common in 

software systems. Various problems are associated with code duplication, including increased 

code size and increased maintenance costs. A code clone pair is a pair of source code 

segments that are structurally or syntactically similar. One of the segments is usually a copy 

of the other, perhaps with minor changes. Code cloning occurs when developers create two 

identical or similar code artifacts inside a software system[3]. 

Programmers create similar code snippets or reuse existing code snippets by copying and 

pasting. Code clones -syntactically and semantically similar code snippets- can cause 

problems during software maintenance because programmers may need to locate code clones 

and change them consistently. We investigate  

(1) How code clones evolve, 

(2) How many code clones impose maintenance challenges, and  

(3) What kind of tool or engineering process would be useful for maintaining code clones. 

There has been a broad assumption that code clones are inherently bad because they defy the 

principle of abstraction. Thus, previous research efforts focused on mainly two areas: 

Automatically detecting code clones and educating programmers how to remove or avoid 

clones[4]. 

In Paper, “A common conceptual model for clone detection results”[5],describe that, As 

the field of code clone research grows, the continuing problem of interoperability between 

code clone detection and analysis tools grows with it. As a step toward solving this problem, 

this paper presents a draft proposal for a generic model of code clone detection results. Using 

an online wiki, we hope to generate discussion and solidify a shared understanding of the 

core concepts of the problem domain, enabling us to ultimately develop a generic data 

exchange format. 

In Paper, “Automatic Detecting and Removing Clones In Java Source Code”[6], describe 

that, it deals with the detection of the clones in the Java language source code. Especially the 

non-ideal clones. Non-Ideal Clones are pieces of code that are not exactly the same. This 

paper focuses on the most important part in the case of the non-ideal clones: extracting and 

defining a new method. There are 4 Approach for the detection of clone such as textual, 

lexical, syntactic and semantic one. Lexical Approach includes one method i.e tree approach 

which is the most promising one because the major part of the algorithms is well known. 

 

CONCLUSION 

Different clone detection techniques are used which plays an important in detecting different 

types of clones. The detection of code clones is a two phase process which consists of a 

transformation and a comparison phase. In the first phase, the source text is transformed into 

an internal format which allows the use of a more efficient comparison algorithm. During the 

succeeding comparison phase the actual matches are detected. The detection of model clones 

will include the study of all the models defined in Visual Paradigm. UML Models in Visual 

Paradigm have two parallel structures, an external, visual representation as diagrams; and an 

internal, tree-like structure. The Tree like structure is usually presented in XML like 

modeling language, because of the free nature of XML format. 
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FUTURE WORK 

To work on Clone Detection I’ll first Collect UML Class models and Select one model as a 

Reference model and others as Candidate models, then Develop Algorithms for Model Clone 

Detection in a High Level Language which Parse XML of Models using devised Algorithm. 

After that I will Compare the Models using XML and collect method for each model then 

Evaluate results using Charting tools for visual representation of Model Clones. 
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