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Abstract - The Source Code Plagiarism has become a major 

problem in today’s Educational World. The boost in the 

technology has led to the development of major IT sector and 

software industry. Thus, intellectual property of a being is not less 

important than any other valuable property. If the plagiarism 

reaches above the phase 6 it becomes almost impossible to detect it 

using the tools which are designed for the structural analysis. 

Therefore, we designed the new model for source code plagiarism 

detection, which uses the concepts of Machine Learning in order 

to fight with the higher phases of plagiarism. Conventional 

methods like structural methods, attribute counting method and 

graph-based analysis don’t produce the results with accuracy. 

Machine learning algorithms produce the most accurate result 

with continuous learning from the training modules. The three 

algorithms used are Naïve Bayes Algorithm, k-Nearest Neighbor 

and ADA Boost Meta Learning Algorithm. Since, no single 

algorithm can produce the result with accuracy, thus combining 

the algorithms help to produce results more accurately. 

 

Index Terms: machine learning, k-nearest neighbor, 

naïve_bayes_classifier, source code., plagiarism detection. 

I. INTRODUCTION 

There is a huge demand in the academia as well as industries 

nowadays of an accurate plagiarism checker for the source 

code. Plagiarism check by humans is impractical and the 

conventional methods of plagiarism detection in source code 

are not much accurate [1]. The main aim of this research is to 

make it easier to determine which cases of measured 

similarity might be plagiarism. Cases of plagiarism, either 

coincidental or actual are common in programming. In this 

research paper, the primary focus is to ensure these issues are 

addressed. The objectives that make up the aim are too: 

1. Find better ways of investigating plagiarism in 

programming assignments using a machine learning based 

approach. 

2. Combine the use of structure similarity detection, 

graph-based techniques and machine learning and design a 

combined approach, that could be used to detect plagiarism in 

source codes. 
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3. Derive an efficient method for detecting plagiarism in 

programs. 

4. Resolve the anomalies of cases in programs. Resolution is 

done by the manual evaluation of the plagiarism report. 

II. EXISTING SYSTEM 

Source code plagiarism [2] is defined as a program which has 

been reproduced with a small number of routine 

transformations. It is a significant issue in academia as well 

as in industry. It is literally the reusing of programs rather 

than the copying of essays. Source code can be reused in 

different forms from copying and pasting small chunks of a 

program source code to copying large chunks of a source 

code and masking these copies with creative techniques to 

conceal the original copied program. 

 

Phase 1 - Changes in indentation and comments of a program 

Phase 2 - Changes in Phase 1 and changes in program 

identifiers 

Phase 3 - Changes in Phase 2 and changes in variable position 

Phase 4 - Changes in Phase 3 and changes in procedure 

combinations 

Phase 5 - Changes in Phase 4 and changes in the statements of 

programs 

Phase 6 - Changes in Phase 5 and changes in the control logic 

 
 

Fig 1: Conventional methods used in plagiarism detection 
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A. Attribute Counting System 

The attribute counting system relied on Halstead software 

features in detecting plagiarism in student-generated 

programs by counting the number of operators and operands. 

  1. Number of unique operators in a program 

  2. Number of unique operands in a program 

  3. Total operators in a program 

  4. Total operands in a program 

  5. The code lines (excluding comment lines) in a program 

  6. The used and declared variables 

  7. Total control statements 

B. Structure Counting Method 

The structure, counting system compares the representations 

of programs’ structures. The representation can be a 

program’s string, data flows, work flows and parse trees. The 

structure, counting system does not compare exact matches 

as in the case of the attribute counting system, but checks for 

the similarity of a program’s token string for suspicious 

plagiarism. In a structure, counting system, comments, white 

spaces, and variable names are discarded because they are 

easily customizable. It only changes the structure of 

programs and compares them for plagiarism. 

 

C. XPlag 

 

XPlag detects interlingual plagiarism, where source code is 

copied from one programming language to another by using a 

compiler suite to convert the programs. The reason for this, is 

because, programs have the same structure, hence, it is easy 

to plagiarize a source code written and converted from one 

programming language to another. More so, a code written in 

C, may be converted into Java. Hence, the plagiarism 

detection system explores detecting programs converted from 

one programming language to another to mask plagiarism  

III. PROPOSED SYSTEM 

 
Fig 2: System architecture 

 Fig 2 gives us a clear idea on how the system is 

working. It shows a work flow architecture of the system. In 

the given diagram the source codes are generated by the 

ANTLR parser generator library. ANTLR is also known as 

Another Tool for Language Recognition. ANTLR takes a 

grammar that specifies a language as input and generates 

source code as output for a recognizer of that language.  

Every subsystem in the figure other than the source code sub 

system is charted into a package of java. The source code sub 

system contains Java source codes, which are used for 

training as well as testing the system. Source code features or 

features are generated from the features sub system using 

java source code files. To extract source code features the 

source codes are parsed in terms of the syntactic laws of the 

programming language. Each source code feature is 

converted to a set of tokens. Along with the tokens, token 

frequencies are also noted. These tokens and token 

frequencies are taken as input and final result is displayed 

using the classification algorithms.  

The classifier subsystem is given a high-phase interface and 

requests source code features via the dataset framework. The 

classification algorithms that includes 

Naïve_bayes_classifier, KNN algorithm and ada boost 

algorithm are implemented in algorithm subsystem. The 

KNN algorithm and naïve_bayes_classifier are implemented 

based upon the pseudo code. The ada boost algorithm is used 

to boost the weak learning problems. Extra functionalities of 

algorithms are implemented by the utility’s subsystem. 

Learner subsystem acts as a high-phase abstraction layer. 

Functionalities of algorithms and utilities are requested by 

the classifier sub system through the interface provided by 

the learner subsystem. 

A. Algorithms used for identification of source code 

The Algorithms used for pattern recognition can be used for 

source code pattern recognition. In this section we will 

discuss about the algorithms used for the research: 

1. Naïve_bayes_classifier 

Naive Bayes classifier is a group of classification algorithms 

that is based on the Bayes’ Theorem. It is not a one algorithm 

but a bunch of algorithms where all of them share a similar 

principle, i.e. each pair of features being classified is 

self-governing of each other. 

(1) 

The Naïve_bayes_classifier [4] contains two types: 

1. Multinomial Naïve_bayes_classifier 

                                (2) 

2. Bernoulli Naïve_bayes_classifier 

 (3) 

2. k-Nearest Neighbor (kNN) 

k nearest neighbor is a humble algorithm that keeps all 

available instances and classifies new instances based on a 

similarity measure. KNN has been used in statistical 

approximation and pattern recognition already at the start of 

1970’s as a non-parafeature technique [5].  
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 (4) 

 

3. ada_Boost meta_learning algorithm 

The boosting algorithm is utilized to boost the correctness of 

any weak learning algorithm increases its accuracy[12]. 

There are several dissimilar types of boosting algorithms are 

present in the research literature. For this study, we used the 

ada_Boost meta_learning algorithm. 

IV. IMPLEMENTATION 

Ding and Samadzadeh[3] told that every source code features 

does not contribute equally for identification of the source 

code Writer. According to them layout features perform a 

major function than other features. For data set we used 

java[6] source code, therefore we are using ANTLR[7] 

parser. Hence, these nine features shown in Table 1 where 

found, which performed great in identification of the 

program. 

 

Table 1 Program features used to identify of the writer of 

the code 

 
Features Name Account 

Line_Length_Calc
ulator 

The number of parts in one program 
line is calculated by this feature. 

Line_Words 

Calculator 

 The number of words in one source 

code line is calculated by this feature. 

Access_Calculator  Four phases of access controls are used 

by java: protected, default ,private and 

public. Programmers use these features 

to  measure the respective frequencies 

of these access phases. 

Comments_Frequ
ency_Calculator 

Three types of comments are used by 
java. To calculate the respective 

frequencies of those comment types the 
programmers use this feature. 

Indentifiers_Lengt

h_Calculator 

 The length of each and every identifier 

of the programs is calculated by this 
feature. 

InLine_SpaceInlin

e_Tab_Calculator 

 the blank spaces that occurs along the 

inner parts non blank space lines are 
calculated by this feature. 

Trail_Tab_Space_

Calculator 

the tabs and whitespaces showing at the 

last stage of each non blank space line 
is calculated by this feature. 

Underscores_Calc

ulator 

 The number of underscore characters 

used in identifiers is calculated by this 
feature. 

Indent_Space_Tab

_Calculator 

The indentation of blank spaces used at 

the outset of each non-blank space lines 
are calculated by this feature. 

 

 

For every code feature a particular code is indicated in Table 

2. Afterwards that, we transformed every program file into a 

group of tokens along with their frequencies.  

 

A.     Producing a group of tokens 

  

As we mentioned before, for each source code feature we 

assign a three-letter special code shown as follows: 

 

 

 

Table 2 Program features with its token names 

 

Code Feature Coding 

System 

Line_Length_Calculator LLC 

Line_Words_Calculator LWC 

Access_Calculator ACL 

Comments_Frequency_Calculator CFC 

Indentifiers_Length_Calculator ILC 

InLine_SpaceInline_Tab_Calculator INT 

Trail_Tab_Space_Calculator TTS 

Underscores_Calculator USC 

Indent_Space_Tab_Calculator IST 

 

For example, consider “Line_Words_Calculator” code 

feature produces the feature as shown in Table 3 for a 

particular program file. 

 

Utilizing the coding format introduced in Table 2 , the  tokens 

and its frequencies were generated for the 

‘Line_Words_Calculator” for the feature described in Table 

3. 

Table 3 Output of Line_Words_Calculator feature 

 

Line_Distance Number_of_ 

Occurrences 

10 24 

16 40 

30 26 

40 18 

64 22 

76 6 

80 4 

 

Table 4 Frequencies of tokens. 

 

Token_names  Frequency 

LWC_10 24 

LWC_16 40 

LWC_30 26 

LWC_40 18 

LWC_64 22 

LWC_76 6 

LWC_80 4 

As shown in the above table,  every program file are shown as 

a group of tokens and its frequentness. These tokens and their 

frequencies are used as inputs for our learning algorithms. 

This process is similar to the use of word and word 

frequencies in document classification problems.  To 

understand how these tokens and its frequencies are used by 

the classification algorithms, consider the following simple 

training and testing data set shown in Table 4.5. 
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Table 5 Data set 

 

 Id (token,  

frequencies) 

Category 

Training_ 

set 

1 (LWC_10,4), 

(LWC_16,24), 

(LWC_14,4) 

Writer 1 

2 (LWC_10,6), 

(LWC_18,4), 

(LWC_24,2) 

Writer 2 

3 (LWC_10,2), 

(LWC_12,2), 

(LWC_16,2) 

Writer 3 

Analysis_ 

set 

4 (LWC_10,4), 

(LWC_16,2), 

(LWC_24,4) 

? 

  

Initially the multinomial naïve_bayes_classifier was utilized, 

followed by the equations (1) and (2) respectively. P (Writer 

1) = 1/3, P (Writer 2) = 1/3, P (Writer 3) = 1/3 are the 

probabilities.  probabilities of every token are given in the 

table below. 

 

Table 6 Probability measurement with equation (2) 

 

 X=1 X=2 X=3 

P () 6/42 8/22 4/16 

P () 26/42 2/22 4/16 

P () 2/42 4/22 2/16 

 

Using equation (5)  

P (Writer 1 | Id = 4) ∝ (1/3) (6/42)2 (26/42) (2/42) ≈ 0.0002  

P (Writer 2 | Id = 4) ∝ (1/3) (8/22)2 (2/22) (4/22) ≈ 0.0007 

P (Writer 3 | Id = 4) ∝ (1/3) (4/16)2 (4/16) (2/16) ≈ 0.0006  

Therefore, according to the multinomial 

naïve_bayes_classifier, Id = 4 fit to Writer2. Similarly, In the 

above dataset, Bernoulli naïve_bayes_classifier can be 

applied followed by equations (1) and (3). For the above 

dataset, application of k-NN with equation (4),  is shown in 

Table 7.  

 

Table 7 Computation of KNN equation (4) 

 Id = 4 

Id = 1 √ ((2-2)2 + (1-12)2 + (2 – 0 )2) = 11.18 

Id = 2 √ ((2 – 3)2 + (1 – 0)2 + (2 - 1)2) = 1.73 

Id = 3 √ ((2 – 1)2 + (1-1)2 + (2 – 0)2) = 234 

 

Thus, seeing the computation provided in Table 7, It can be 

conclude that, Id = 4 fits Writer2.   

The above computations shown, provides us a clear 

knowledge on how the classification algorithms can be used 

in order to distinguish program writers. In order to classify 

program files written by respective writers, our tool uses the 

same classification algorithms. 

V. CONCLUSION AND FUTURE WORK 

In our research work we discussed the three machine learning 

methods in order to improve the sharpness of the plagiarism 

checker. The central idea is to use a meta-learning algorithm 

for plagiarism detection. The different layers act as filter 

system to check the possible plagiarism even up to the phase 

6. It was fascinating to see the detection of source code 

plagiarism using the basic machine learning algorithms. 

adaboost is not the only meta learning algorithm we can use 

for combining various weak- learners. In future we will be 

working on the improvement of our system in order to 

overcome the various other issues related to the source code 

plagiarism. 
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