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Abstract— Cloning in software is one of the major issues in 

terms of software maintenance where about 80% of total 

effort is spent in maintaining software. Naturally the larger 

and more complex the software is the greater will be the cost 

and difficulty for maintenance. In this paper a study and 

analysis of the clones between different open source software 

systems within the same domain has been done. We 

conducted case studies with quantitative analysis on four 

different domains of open source software such as text 

editors, games, databases and compilers. We also attempted 

to find evidences of cloning among OSS systems within the 

same domain and suggest the ways of reducing the copy-

paste practice by converting them into APIs/libraries and 

eventually build a comprehensive library for each of the 

domains. We used the recently used hybrid clone detection 

tool NiCad for this study that can detect Type-1, Type-2, 

Type-3 and near miss clones with high precision and recall. 

For the analysis of the inter system clone we have adopted a 

clone visualisation tool called ViSCAD to view and verify the 

source code engaged in the cloning. Moreover it also 

provides a framework for quantitative analysis of the clone 

by providing metrics calculation and a graphical interface 

for investigating clone. Our study suggests that though code 

cloning is found among different open source software 

within a domain but they are not widespread and instead 

confined to 2, 3 and 4 systems which are not suitable enough 

for creation of libraries or APIs.  
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I.  INTRODUCTION  

Code duplication is a common practice among the 

programmers. The reasons behind the duplication is to 

make the software development process faster and reuse of 

similar code in the programs that implement common 

functionality. Such codes that are developed due to copy-

paste form one place to another are termed as code clone 

and the process is known as cloning. Clone group is 

termed as a group that contains code clones that are similar 

to each other. Moreover, fragments that are not exact copy 

of each other, but share certain level of similarity are 

known as near-miss clones where statements might be 

added/deleted/modified in the copied fragments. Though 

cloning is an inexpensive practice done by the 

programmers it poses high difficulty in the maintenance 

process. While cloning, a clone fragment may contain 

bugs which during the process will propagate to another 

system. Therefore, fixing of a bug when done on a 

fragment must also be applied to all other code clones. 

Any inconsistency may introduce new bugs. For large 

software system such maintenance cost and effort 

required becomes too expensive. Previous studies 

revealed that software systems may contain 5%-15% 

duplicated code [11], or sometimes even 50% [10]. 

Despite the ongoing debate on whether code clones are 

harmful or not [2, 3, 5, 6, 9], it is believed that clones are 

unavoidable, and not all clones can be removed through 

refactoring. However From the programmers‟ point of 

view copy-paste modification programmings may 

speedup software development and reduce risk of errors if 

the copied code was already tested. 
 Research on clone detection is one of the major areas 

in the software engineering. Diverse tools and algorithms 
contributed by researcher have brought a breakthrough in 
the management and maintenance of software. Token 
based, AST-based, metrics based are the techniques used in 
the detection process. It has been found that code cloning 
among the software projects are due to redundant 
implementation of the common functionality. Such 
common functionalities if efficiently identified could be a 
strong candidate for API/libraries. This would offer 
threefold benefit: (a) efficient reuse of 
code/implementation through library APIs, and saving the 
developers from unintentionally recreating the code when 
there is an API offering the desired functionality; (b) 
reduction of copy-paste activities which may be error-
prone; and (c) help preventing inflation of the code-base 
and reduce maintenance effort. 

Interestingly, though code clones are common within 
individual software systems, inter-project clones across 
different software projects or components are also reported 
to have been found [1, 7, 8]. We refer to such inter-project 
clones as „ubiquitous‟ clones. Ubiquitous clones across 
different software systems in a certain domain may 
suggest library candidates useful for developing new 
software in the domain. Moreover, as software companies 
develop client targeted software systems, they may also 
develop reusable component/API libraries implementing 
those features they find common in multiple projects in 
order to minimize the development effort for future 
projects. Ubiquitous clones across different software 
projects within an organization may suggest strong 
candidates for such component/API library of interest. 



In this paper we present an empirical study on Open 
Source Software downloaded from the Sourceforge[15] 
site. Our study is mainly based on large open source 
software coded in JAVA. The corpus may contain a 
mixture of coding in different languages only the files 
coded in JAVA are considered. The main contribution of 
this research is to find out how the clones are related to 
each other in terms of functionalities and is there any way 
to reduce them by bundling them into API.  

The rest of the paper is organized as follows. Section II 
provides overall view if the study approach. Section III 
gives a brief overview of the quantitative analysis 
approach. Section IV presents the experimental setup. 
Section V describes the outcome of the experiment while 
Section VI gives an overview of related work followed by 
threats to validity and conclusion in Sections VII and VIII 
respectively. 

II. STUDY APPROACH 

Our primary objective is to study and find out whether 

there is any possibility of finding code clones among the 

different systems within a domain. Though there have 

been researches on inter project clone in Open Source 

Software but there is not much similar work like ours 

except Ekram et al. They analyzed text editors and 

windows manager software but did not find any trace of 

intentional clone. However in our study we wanted to 

extend the similar analysis using more domains and 

subject systems within each domain. Our study is based on 

systems coded in Java.  

A. Framework of the Study 

To conduct the study a series of steps is required starting 
from downloading of software till the manual verification 
of the system for the clone. For this we have designed and 
developed a framework for the experiment which is 
depicted in figure 1. The framework consists of three 
major steps a) clone detection b) filtering and c) analysis. 

 

 
Figure 1: Framework of Inter-sytem clone 

B. Clone Detetction 

The first step is to detect ubiquitous clones and group them 

into different clone-sets each of which accommodates 

those code fragments which are similar to each other. We 

use the NiCad clone detector [12], which has been shown 

to be highly accurate with respect to both precision [12, 

14] and recall [13] in the detection of copy/pasted near-

miss clones. In the studies we have considered all non-

empty functions and blocks of at least five lines in pretty-

printed format. We then use size-sensitive UPI (Unique 

Percentage of Items) thresholds [12] to find exact and 

near-miss clones. For example, if the UPI threshold 

(UPIT) is 0%, we detect only exact clones; if the UPIT is 

10%, we detect two code fragments as clones if at least 

90% of the pretty-printed text lines are the same (i.e., if 

they are at most 10% different). 

 In this study we used the representative set of UPI 

thresholds 0.0 and 0.3, corresponding to editing changes of 

from 0% to 30% or 0 to 3 lines in every ten. We detected 

near-miss clones at block levels using consistent rename at 

20% threshold. Function clones can be strong library 

candidates with or without refactoring, whereas, block 

clones indicate possibility of function formation when 

deemed appropriate depending on the context. We use 

NiCad‟s XML output which report clone detection results 

having similar code fragments already grouped into clone-

groups. The following figure shows an example of the 

output of NiCaD in XML format where clones are grouped 

into a class identified by class ID. 

C. Filtering 

In the second step we had to filter out those clone groups 

that contained clones within the same system (intra 

system clone). A script was used on the NiCad‟s XML 

file to remove the intra system clones. For achieving these 

customized scripts were created to parse the XML files 

and remove all intra system clones. 

D. Analysis 

This is the step which allows us to study and analyze the 

intra-system clones obtained after filtering. Each clone 

group is selected and manually looked into each file in the 

clone group to verify the clone contained in it. For this 

approach the XML and the HTML file is used to read the 

source code. The main goal is to determine the semantics 

of the clone that might be suitable for creating 

API/library. To determine the semantics of the code clone 

the source file containing the clone was further studied to 

look for the comments used by the developers. To assist 

the process of analysis we also adopted a clone analysis 

and visualization tool called VisCAD. It takes clone 

detection result of NiCAD and the codebase of the subject 

systems as input for analyzing inter-system clone at 

source code level. The main advantage of it is that it 

parses the internal file and stores them by transforming 

them into internal representation. It also assists in 

calculating a number of metrics in response to users‟ 

requests and populates number of views and interfaces 

through which the users can enhance their interaction and 



investigation of code clones at different levels of 

abstraction. 

III. QUANTITATIVE ANALYSIS 

For the quantitative analysis we used a number of metrics 

as described in this section. Some of these metrics were 

defined by us and some were adapted from relevant 

empirical studies. Though the metrics definition is based 

on functions/method, they can be effectively used for 

block also. To generalize the terms block we used a 

common term snippet. Besides we have also tried to group 

the codes into two major categories.  

A. Metrics 

 TLOC (Total line of code) refers to summation of 

the number of lines of code of all snippets over 

all subject systems. 

 FAWC (Files associated with clones) is the 

number total number of files that contain inter-

system cloned snippets. 

 TF (Total file) denotes the total number of files of 

all the systems in a domain. 

 PFAWC (Percentage of files associated with 

clones) is the percentage of those files that have 

at least one inter-system cloned snippet.  

 TCLOC (Total cloned line of code) denotes the 

total number of those LOC that are part of only 

TCS. 

 PTCLOC (Percentage of total cloned line of 

code) refers to the percentage of TCLOC over 

TLOC.  

B. Grouping 

Table 1: Code Clone Grouping  

 

Based on our motivation and objective of study on 

ubiquitous clone the grouping of code is done into a) 

similar in structure but different functionality and b) 

exactly identical to each other and c) similar structure 

similar functionality. So, metrics and code grouping 

together forms the basis of our study and analysis of inter-

system clone. 

IV. EXPERIMENTAL SETUP 

In this section we provide a brief overview of the systems 

we have studied, and the clone detection tool we used for 

the experiment.  

A. Subject Systems 

The table 1 shows the summary of the domains and the 

number of subject systems. We studied four different 

domains of Text Editor containing 32 subject systems, 

Game with 31 subject systems, Compilers with 13 and 

Database with 41 subject systems have. Since the systems 

are coded in a variety of languages, only Java files have 

been considered in the study.  

Table 2: Subject Systems 

 

Domain 
No. of 

Systems 

No. of 

Java Files 

Line of 

Code 

Total 

Size 

Text Editor 32 6917 1364917 366M 

Game 31 1877 322227 177M 

Compilers 13 863 294236 36M 

Database 41 10007 2396071 671M 

B. Data Filtration 

The downloaded subject systems were coded in a mixture 

of different programming languages. Since we are 

interested to study only on Java files, the number of files 

and lines of code contained with each system were 

estimated using a customized script cloc-1.50.pl coded in 

python. It was observed that 64 projects contained files 

coded in Java with 10007 number of files and 2396071 

lines of code. On further analysis it was found that 15 

projects contained Java files less than 10. Those systems 

were ultimately removed from the study bringing down 

the number to 41. Similarly by applying the same 

technique of filtration on text editor, game and compilers 

we arrived at a lower number of systems of 32, 31 and 13 

within each domain respectively. 

C. Clone Detection 

The crucial step of our study is to detect the number of 

clones in the corpus. To do so we used NiCAD [12] to 

detect clones on all the domains individually. For the 

detection process we have used 20% threshold at the 

block level using consistent renaming. The output 

generated in the HTML and XML files were used for the 

analysis. After the clone detection further processing is 

done using a custom build script to extract only the inter-

system clones (ubiquitous clones). The clone classes are 

the basis of our study.  The Fig. 2 gives an overview of 

the clone detection result in XML file format. The name 

and file associated with the systems are grouped together 

in a class identified by class ID. All the required 

information such as number of lines, number of 

fragments, number of systems and number of pairs 

associated with a particular group can be easily found 

from the file. Not only this, the starting and ending code 

snippets of the code clone can also be determined from 

this file format. 

D. Analysis 

This is the step which allows us to study and analyze the 

intra-system clones obtained after filtering. Each clone

No Category of Copied Code 

1 Similar Structure but different functionality 

2 Similar structure with similar functionality 

3 Exactly identical 



 
Figure 2: Sample output format of NiCaD

 

group is selected and manually looked into each file in the 

clone group to verify the clone contained in it. For this 

approach the XML and the HTML file to read the source 

code. To determine the semantics of the code clone the 

source file containing the clone is further studied to look 

for the commenting used by the developers. From the 

comments we tried to determine the semantics of the 

clone.  

V. RESULT 

This section will provides result of the experiment on four 

different domains. The study and analysis of each domain 

will be presented separately in four case studies. Case 

Study 1, 2, 3 and 4 would reflect the findings and analysis 

for text editor, game, compilers and database. The table 3 

shows a summary of clone detection result on each 

subject domain.  From the table it can be seen that the text 

editor the database has the highest percentage of files 

associated with clones compared to text editor, game and 

compilers. If we take a closer look at table 2 and table 3 

then it can be seen that though the database domains 

contains greater number of subject systems and highest 

number of files, the files in the text editors play vital roles 

in the inter-system cloning followed by game. At the 

same time if compared to game which has almost equal 

number of systems but it has high concentration of files of 

510 that takes part in the cloning. Similarly it can also be 

observed that although text editor shows a higher value 

for PTCLOC with system spanning into 946 clone groups 

game differs only in 0.5% in PTLOC which signifies that 

code clones are not sparse but densely populated within 

fewer number of files. However since database contains 

more systems it is obvious that cloning in this domain is 

more prominent followed by text editor, game and 

compilers with least number of systems.   

  

 

 

Table 3: Domain Specific Cloning Statistics

 

 
Figure 2: No. of cloning occurrences of text editor systems 

Domain 
File LOC Clone 

Groups Total FAWC PFAWC Total CLOC PTCLOC 

Text Editor 6917 2128 30.76478 1364917 37007 2.7113 946 

Game 1877 510 27.17102 322227 7357 2.283173 223 

Compilers 863 168 19.46698 294236 1985 0.674629 76 

Database 10007 3483 34.80564 2396071 66626  2.91559348  1519 



 
Figure 3: No. of cloning occurrences of database systems 

           
      

 

 

Table 4: Domain Specific Clone Grouping based on No. of Systems  

 

Domain 
No of Systems  

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

TE 629 143 74 38 23 11 7 3 6 3 3 4 1 0 0 0 0 0 0 

G 150 33 14 8 6 4 1 1 0 3 0 0 0 0 0 0 0 0 0 

C 62 8 3 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

D 923 282 127 61 21 12 157 8 5 4 3 3 3 1 1 2 1 2 0 
   

[TE denotes Text Editor, G denotes Game, C denotes Compilers and D denotes database] 

 

 

Table 5: Domain Specific Distribution of Systems                                       Table 6: Statistics of Code Clone Grouping
 

 

 

 

 

 

 

 

  [X denotes Intra-project, Y denotes Inter-project]       

 

 

A. Case Study 1: Text Editor 

For the text editor manual verification was done on all the 

systems contained in clone classes. Upon days of review out 

of 946 clone groups 30% of them had to be discarded due to 

false positive. On the rest of the clone class manual 

verification was done again to verify the code clones and 

classify them accordingly. We also wanted to look for the 

distribution of the cloning among the participated systems. 

Because for finding candidates for API/library the more the 

clone spans among the systems the more logical and 

appropriate it would be for the API. For this reason we used 

a clone visualization tool, ViSCAD. Fig. 2 shows the graph 

of the number of system versus occurrence of a particular 

system. It is evident from the figure that the text editor, 

Drjava has the highest number of occurrences of more than 

500 times with  

 

Domain  X and Y Y 

Text Editor 448 498 

Game 125 98 

Compiles 39 37 

Database 821 698 

Domain SSDF SSSF IC 

Text Editor 2.30% 4.02% 4.30% 

Game 13.39% 15.75% 7.09% 

Compilers 7.00% 20.00% 0.00% 

Database 8.53% 8.26% 17.91% 

Figure 4: No. of cloning occurrences of game systems  

 

Figure 5: No. of cloning occurrences of compilers systems  

 



 
 

Figure 6: Code Snippet of SSSF 

 

 
Figure 7: Code Snippet of IC 

Figure 8: Code Snippet of SSDF 



textbeans at the bottom with less than  5. The occurrence of 

a system means the number of clone classes in which they 

appear. This clearly suggests that Drjava has the highest 

participation in intersystem cloning.  

The table 4 shows the formation of clone classes with 

respect to the number of systems. The trends show that 

grouping with greater number of systems decreased 

gradually with only one clone group having 14 systems out 

of 31 systems. This shows that most of the groupings are 

formed using system 2 to 5. On further analysis we also 

came across the fact that cloning with higher systems are not 

exact. The cloned codes are structurally similar but have 

different functionality. As we move to clone classes with 

fewer number of systems we observed an interesting thing 

that groups having only 2 pairs contain code that are exactly 

similar both in structure and functionality. However the 

dissimilarity increases as the number of lines of reported 

cloning increases. In case of text editor the percentage of IC 

(Identical code) is higher with 4.3% followed by SSSF and 

SSDF at 4.02% and 2.07% as summarized in table 6. The 

Fig. 7 shows the code snippets of 17 lines between two 

systems that are exact copy of each other.  

 

B. Case Study 2: Game 

Similar approach as the text editor was followed for the 

game. Upon careful analysis of the clone groups 

approximately 44% of the clone groups were removed as 

false positive. From the graph of  Fig. 4 it can be observed 

that there is a gradual decrease in the participation of 

systems in inter-system cloning. The game Colossus has the 

maximum number of occurrence of approximately more 

than 350 times followed by rockz, xswing, dameplus and 

so on with stratego at the last with lowest number of 

occurrences in the inter-system cloning. Similarly Table 4 

also reflects few of the observations. Like the text editors 

here it is obvious that clone grouping with 2 systems has the 

highest priority. The clone grouping ended at systems 8 and 

9 each with 1 group. In case of game there were no marked 

findings like text editors. There were a lot of clones with 

similar structure but had different functionality. However 

what we found was that there was a lot of code that 

resembles constructor initialization or simple variable 

assignment.  

Table 5 shows that there is greater number of intra-

system and inter-system clone with a number of 125 to 98 

compared to only intra-system groups. From table 5 we can 

further infer that clone groups are mostly a mixture of intra 

and inter system rather than distinct ones. Fig. 7 gives a 

view of the code snippet that is mostly found in game. They 

are structurally similar and perform similar functionality. 

Unlike the text editor the scenario of code grouping is 

different. There is more evidence of SSSF with highest 

percentage of 15.75% with almost less the 50% existence of 

IC. Fig. 6, 7 and 8 show the code snippets of SSSF, SSDF 

and IC. 

C. Case Study 3: Compilers 

Manual filtration was done similarly where little evidence of 

exact code clone was found. The system jo2 has the highest  

appearance in clone group with close to 140 occurrences 

followed by cojen, JuNc, rcxjava in the range of 20 to 50 

with vjcompiler having the lowest occurrences. Table 4 

shows that there are only 62 groups of clones with 2 systems 

with rapid decrease for system 3, 4 and 5 where there is 

negligible number of clone groups for system 4 and 5. There 

was no significant and interesting code among the systems 

like the text editor in particular. However there were 

evidences of little code that had similar structure and 

different functionality as well as similar structure and same 

functionality such as variable assignment and variable 

initialization (constructor). From the table 6 it can be seen 

that surprisingly there is no proof of any copy-paste activity 

towards identical code. However there is huge amount of 

code present in the compilers domain with SSSF.  

 

D. Case Study 4: Database 

Following the same filtration technique 30% of the clone 

groups were discarded due to false positive. The remaining 

files and the systems in the clone groups were verified 

again. The statistics in the Fig. 3 shows that h2 has the 

highest occurrences in cloning followed by Hypersql, 

Mondrian, pain with a sharp decrease at the jalistoplus. 

However there was a steady state with very little decrease in 

the occurrences between the system chaiDB to AcornDB. 

This means that participation of the systems in this range is 

very significant.  

From the table 4 it can also be observed that cloning 

between two systems is highly prominent as shown with a 

figure of 923. Surprisingly there is a sharp decrease in the 

number of clone groups with systems more than 2. The 

decrease is very significant and it is with an amount of 

almost 50%. On taking closer look at the clone groups with 

2 systems it was found that Mondrian, jucaDB, AcornDB, 

hyperSQL, pain, h2, ozone, db-5, cloudbase were 

amongst the 41 systems that participated in almost every 

clone groups. Moreover there was a strong relationship 

among them and code cloning was found in combination of 

two systems. Furthermore, it was noted that there were 

enormous number of code between two systems that were 

exactly same to each other. The trend also revealed that 

within the clone groups of two systems the similarity of the 

code gradually decreased with decreasing line of code. That 

means more the number of lines are, the more similar the 

codes are similar to each other.  

Table 5 also shows that among all the clone groups 

within the domain most of them are a blend of both intra and 

inter-project clone. For example if the number of fragments 

in a clone group is 20 and the number of distinct systems 

involved is 8 then there are 8 distinct fragments that are 

among 8 systems while the rest 12 fragments is within the 

same system. Unlike text editor, game, and compilers 



database had a totally different statistics as depicted in table 

3. The system has the highest number of IC with almost 

18% in total followed by SSDF and SSSF which are equal 

in numbers of 8.53 and 8.26 percent. Fig. 7 gives a view of 

the identical codes found in database. It can be seen that 22 

lines of codes are identical between the system AcornDB 

and Cloudbase.  

VI. RELATED WORK 

Krinke et al. [7] proposed a technique to automatically 

distinguish between copy and original codes in clone pair. 

Their case study on the GNOME Desktop Suite subprojects 

shows that the majority of larger clones consisting of  28 

lines or higher  exist between the subprojects and more than 

60% of the clone pairs can be automatically separated into 

original and copied clone. In this approach they used 

Simian2 (version 2.2.24) to identify the clones in a system 

and then apply the classification based on the version 

information available from the system‟s subversion 

repository.  

Higo et al. [4] provided methods to generate clone sets 

from very large amount of source code. Their strategy of 

finding clone sets is by creating an undirected graph using all 

clone pairs and extracting local maximum cliques from the 

graph. Their main objective was software asset management. 

In their studies they also provided the idea of using those 

clone sets for building useful libraries which will be reusable 

for different projects that will be useful to manage software 

assets. 

The study by Livieri et al. [8] proposed a novel approach 

to very large scale code clone analysis of Open Source 

Systems using D-CCFinder a distributed approach in large 

scale code clone analysis. They studied three project 

categories of archivers, editors and www. The archivers 

contained systems of zip, editors contained emacs, gedit and 

vim while www contained only apache web server.  They 

performed the experiment on 80 work stations on 

approximately 400 million lines of code in total. They 

obtained a global overview of code clones in the form of 

scatter plot. They were successful in visualize and analyze 

the code cloning on single system over all other system. 

Gabel et al. [16] defined the way of getting uniqueness of 

unit of Source Code with respect to the entire body of written 

software which they called call syntactic redundancy. They 

cindered corpus of 420 million lines of source code from 

around 6,000 software projects. Their work consists of a 

large scale study of open source software written in three of 

the most widely used languages: C, C++, and Java. They 

calculated redundancy with a ±2.5% margin of error and 

95% confidence. 

Al-Ekram et al [1] performed study on cloning between 

the open source software. They inspected on projects coded 

on C and C++. On analyzing on 9 text editors and X-

Windows windows managers they found that there was no 

evidence of cloning between the projects. However they 

noticed that there was evidence of accidental clones that 

appeared due to the use of the similar API or libraries. 

VII. THREATS TO VALIDITY 

One of the threats to validity in our study is the clone 

detection tool that might have missed some clone (false 

negative) or have considered as clone (false positive) that is 

not at all clone. A number of parameter combinations of 

thresholds with two renaming (blind rename and consistent 

rename) techniques have been tried. On analyzing the output 

of each combination it was found that studying inter-project 

clone at block level with 20% threshold would be suitable 

enough to balance between false positive and false negative. 

Since the motivation of the research was to find possibility 

of code clones among the different system of a specific 

domain it was desirable to have enough participation of 

code in the inter-project clone. Another threat to the validity 

was manual verification of the code. At first a thorough 

scanning of the code in each clone groups were performed 

to determine the validity of the clones. In this process most 

of the false positives were removed. Human error is a 

barrier to the accuracy of the filtration process. Much of the 

clone groups that were removed that were not supposed to 

be or much of them still existed in the analysis which may 

hamper the result. More it was not possible to accurately 

analyze and note all the clone groups for determining the 

semantics of the code clones.  The third threat was proper 

understanding of the semantics of the code. In most of the 

cases the semantics were assumed and if not the comments 

were used as the indication of the codes‟ function. At worst 

case the main source file had to be looked at to determine 

the semantics. However due to the lack of the domain 

knowledge and the absence of commenting in the file much 

of the semantics could not be determined successfully. 

VIII. CONCLUSION  

In this research we studied for inter-project clone on four 

different domains. One of the motivations of this study was 

to analyze the degree of reusing knowledge from one open 

source software system to another through code cloning. The 

ultimate goal was to help the developers reuse code not by 

copy paste by using API/Libraries. However there was no 

evidence of intentional cloning by the developers. This might 

be because the developers are not very aware of the 

knowledge of the system where to copy code from. An 

interesting thing which was observed in the study was that 

though there were inter-system clones, but that too were 

dependent on domain. For instance there were evidences of 

exact copying of code between two systems in case of text 

editor and database. However in case of games and 

compilers there was no evidence of code reuse through copy 

paste. In our future work we would like to extend our 

research to more different Open Source Software domain in 

different languages like C/C++, Python. We would also like 

to see the differences of the coding behavior of the 

developers developing system in large industrial system. 
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