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Abstract: A programming contest generally involves the host presenting a set of logical and mathe-
matical problems to the contestants. The contestants are required to write computer programs that
are capable of solving these problems. An online judge system is used to automate the judging
procedure of the programs that are submitted by the users. Online judges are systems designed
for the reliable evaluation of the source codes submitted by the users. Traditional online judging
platforms are not ideally suitable for programming labs, as they do not support partial scoring and
efficient detection of plagiarized codes. When considering this fact, in this paper, we present an online
judging framework that is capable of automatic scoring of codes by detecting plagiarized contents
and the level of accuracy of codes efficiently. Our system performs the detection of plagiarism by
detecting fingerprints of programs and using the fingerprints to compare them instead of using the
whole file. We used winnowing to select fingerprints among k-gram hash values of a source code,
which was generated by the Rabin–Karp Algorithm. The proposed system is compared with the
existing online judging platforms to show the superiority in terms of time efficiency, correctness, and
feature availability. In addition, we evaluated our system by using large data sets and comparing the
run time with MOSS, which is the widely used plagiarism detection technique.

Keywords: online judging; dynamic plagiarism detection; fingerprint; winnowing; k-gram;
rabin-karp algorithm

1. Introduction

Computer Science focuses not only on theoretical knowledge, but also on program-
ming, software operation, and hands-on experiments. The main aim of programming
labs is to show the students practical implementation of what they have learned in the
classroom. Practical hands-on teaching and learning help students to self-develop their
knowledge and have a clearer understanding of the concepts. Generally, in program-
ming labs, students are asked to write computer programs that solve the given problems,
and teachers judge them manually. Manual grading involves teachers going through all
of the source codes submitted by students. It is time-consuming and challenging work
for the teacher. Moreover, judging is not always correct. Sometimes students solve given
problems in their ways. Sometimes the programming language that is used by the student
is not entirely familiar to the teacher. Sometimes, a subtle bug lies deep inside the code that
may have been skipped when judging manually. It is also hard to determine the efficiency
of the solution thta is submitted by students.
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Online judges are becoming increasingly appropriate in various applications. Online
judges are designed to accurately assess the source algorithm submitted by users, which is
then compiled and evaluated in an environment [1]. They are categorized according to their
critical objectives into structures that facilitate the advancement of the educational con-
text by conducting competitive programming competitions and achieving programming
challenges. To solve the problems of manual grading in programming labs, automated
programming assignment graders, such as online judge programs [2,3] that are used in pro-
gramming competitions, are adopted in a large number of universities that are developed
by themselves. Optil.io [1] is used to compute complex optimization problems. The func-
tion of an online judge is beneficial to programming courses. The teachers’ workloads in
checking the source codes can be significantly lightened, and they can have more time to
communicate with their students and answer their questions.

1.1. Motivation

Because of the rapid growth of Internet technologies, almost all sorts of information
are now available on World Wide Webs and they are either lawfully or unlawfully publicly
accessible. This advancement makes it possible for students to clone source code found
in various websites. In the academic field, manually judging students’ programming
assignments is quite difficult for a judge or a teacher to review all of the source codes to
find the plagiarized ones. Therefore, multiple automated systems have been introduced
for general texts and source codes to detect plagiarism, such as MOSS [4], JPlag [5], and
YAP3 [6]. However, existing systems have many shortcomings, such as conducting pro-
gramming tasks efficiently, detecting plagiarism efficiently, scoring the codes based on
partially corrected answers, good graphical interface, etc. Thus, designing a proper online
judging system that involves successful plagiarism detection as well as other functionality
has become a great need.

1.2. Problem Statement

This work aims to develop a complete programming problem judging platform to
support an efficient plagiarism checker. An online judging platform refers to the system of
automatically assessing programming problems. Plagiarism is the act of taking someone
else’s work or ideas and then signing them off as one’s own. Students are expected to
accomplish their mission independently, but students often prefer to copy it from their
classmates or the internet. More than 5% students have had plagiarism-related encoun-
ters, according to scientific research [7]. Because plagiarism is common at universities,
the teacher cannot fairly assess each student’s work. It is challenging for teachers to identify
plagiarism in source codes in contrast to general text plagiarism. If the volume of source
codes to review is high, manually comparing each pair of source codes is almost inevitable
for them.

1.3. Novelty and Contributions

Main novelty of our work is that it can perform efficient scoring of submitted codes
by evaluating the level of accuracy and plagiarism. The contributions of our work can be
summarized, as follows:

• We utilize an efficient plagiarism detection technique in our system.
• We develop a technique for evaluating the level of accuracy of each code.
• Our system is able to generate partial scoring of codes.
• We develop an user friendly interface.
• We have compared the efficiency of our system with existing systems.

1.4. Organization the Paper

The rest of the paper is organized, as follows. An overview of the related work for the
proposed system is provided in Section 2. In Section 3, we described the system architecture
and design of the proposed system. The implementation of the overall system is explained
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in Section 4, and the experimental results and performance evaluations are presented in
Section 4. The implication and limitations are presented in Section 5. Finally, we conclude
the paper in Section 6, and outline the future research directions of this work.

2. Related Work

Stanford University first introduced the online judge system [8] in 1961 to support
the evaluate the students coded in ALGOL. The University of Valladolid, Spain Online
Judge (UVA) [9] is one of the most popular online judges. It has enormous, diverse kinds
of programming questions, many of which are extremely difficult and famous. However,
only UVA online judge administrators can create new contests and add new problems.
Peking University, China Online Judge (POJ) [10], designed their platform mainly for
the training of their students to participate in the International Collegiate Programming
Contest. The University of Dhaka developed lightoj [11]. Users can host their contests there.
However, lightoj does not support hosting private contests and customizing the grading
system. Lightoj is no longer maintained. Accordingly, it does not support many modern
programming languages, like C++11, C++14, python, etc. Codemarshal [12], which was
built by Muktosoft Ltd., was used by many universities in Bangladesh for programming
lab assignments and hosting both online and onsite programming contests. However,
unfortunately, codemarshal is no longer maintained. Toph [13] is another Bangladeshi
platform that is gaining popularity. It supports dynamic scoring systems. Kattis Online
Judge [14] is the current programming contest control system choice for ACM ICPC world
finals. It was developed by KTH, Royal Institute of Technology, Sweden in 2005. It supports
hosting private contests, but no new problems can be created; only problems that have
been already added on the kattis platform can be used. HackerRank is a technology
company that focuses on competitive programming challenges for both consumers and
businesses [15]. HackerRank supports a custom grading system, where each submission
is scored on the accuracy of its output. HackerRank also has a platform for conducting
programming labs online, named "HackerRank for Schools” [16]. It supports auto-grading
and evaluating the performance of the students. They also have a plagiarism detector that
flags any submission >70%, similar to other students. However, this service is not free
to use.

The above-mentioned online judges have a significant limitation. It is not possible to
host a contest with an active internet connection. However, there exist several platforms for
arranging programming contests online. PC2 (Programming Contest Control) is the most
common among them [17]. PC2 is the most popular and widely used programming contest
control system. California State University developed PC2 in support of programming
contest activities. PC2 was used to conduct ICPC until 2008. PC2 requires the IP of the
server to be hard-coded into the configuration file of all the clients. Besides, each computer
must have a java runtime environment installed. There is no way to provide a soft-copy
of the problem sets, which could reduce the costs and ease the updating of any error in
the description.

DOMjudge is an automated judging system to run programming contests [18]. DOM-
judge is mainly used in ACM ICPC like programming contests. It supports hosting both
online and offline contests. However, it is not possible to customize the grading system.
Sharif-Judge [19] is a free and open-source programming judging platform. It has several
features, including customized grading system, plagiarism detection in source codes, etc.
It also provides sandboxing for C, C++ , Java. However, it does not provide sandboxing
for modern programming languages, such as python. As a result, there is very low-level
security for python in Sharif-Judge. It also does not have the facility of dynamic scoring
and partial marking. URI online judge is another online judging platform that is a project
developed by the computer science department at Universidade Regional Integrada (URI),
Brazil, and it was first introduced at WorldComp’12 [20]. It has several features, including
plagiarism detection, as well as the categorization of problems in different categories, so
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that students can focus on a specific topic. However, it can not provide partial grading,
dynamic scoring & top of that, it cannot be hosted locally.

3. System Architecture and Design

The proposed system comprises three main modules. These are interface development
module, storage module, and judging module. All of the modules are interconnected with
each other. Figure 1 depicts the overall architecture of the proposed system.

Interface 
Development Module

Authentication Authorization

Authentication Sub-
module

Create
Contest

Assign
Contest
Manager

Administrative Sub-
module

Add or
Update

Problems

Add or
Remove
Datasets

Contest Management
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View
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Submit
Solutions

Student Sub-module

Users Contests Problems Submissions

Plagiarism
Detector

Plagiarism Report
Generation

Score Generation
Sub-module

Compile
Execute in

Isolated
Environment

Match Output
with Test Cases

Score
Calculation

Plagiarism Free Source Code

Storage Module

Judging Module

Scores

Plagiarism Detection
Sub-module

Source Code

Figure 1. Overall Structure of the Proposed System.
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3.1. Interface Development Module

The interface development module consists of the authentication sub-module, admin-
istrative sub-module, contest management sub-module, and student sub-module.

3.1.1. Authentication Sub-Module

For each HTTP request, we need to ensure that the current user has correct permissions
to access the resource. At first, an HTTP request is sent for the authentication. If the
authentication is successful, then the user will be given authorization for accessing the
resources. Otherwise, an access denied error will be shown.

3.1.2. Administrative Sub-Module

The administrative sub-module denotes all of the operations performed by the admin-
istrator. The administrator has full control over the entire system. The administrator can
create new contests, set the contest’s name, and set the start time and duration of the contest.
In addition, the administrator has the privilege of assigning other contest managers.

3.1.3. Contest Management Sub-Module

The contest management sub-module denotes the contest management procedure.
This sub-module provides the facility to create, edit, and update problems and their
corresponding data-sets to the authorized users

3.1.4. Student Sub-Module

Students sub-module helps the contestants to view problems and submit solutions
within the allowed time. The judging module evaluates the submissions.

The source code submitted by the students is executed on the server. Therefore, we
have to ensure that the system is resistant to a broad range of attacks, such as forcing a high
execution time, modifying the testing environment, or accessing restricted resources during
the solution evaluation process [1]. The most popular methods for avoiding such issues
rely on the execution of submitted solutions in dedicated sandboxes that are managed by
the online judging system [21], such as virtualization, LXC containers [22], and the Docker
framework. Such approaches could significantly increase the safety and reliability of the
system [23]. We used docker containers for securely running suspicious programs in our
system. For each submission, the server creates a new docker container. The source code is
executed in that container. Later, the container is destroyed after the execution finishes.

3.2. Storage Module

For the proposed system, a relational database system is used for storing all of the
necessary information. There are five entities in the database: User, Contest, Problem,
Submission, and Score. Figure 2 depicts the relationship mapping diagram. The user
entity contains information regarding the users. The contest entity holds the problem
details provided during the contest.The problem entity is used to store test cases to eval-
uate the submitted solution. The submission entity contains the source codes that were
submitted during the contest period. In addition, score entity is used to store the score of
the contestants.
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Figure 2. Relation Mapping Diagram.

3.3. Judging Module

The judging module consists two different sub-modules. These are plagiarism de-
tection sub-module and score generation sub-module. The first sub-module checks the
plagiarism in the submitted source codes and the other sub-module calculates the score
for the submitted source codes. If the the plagiarism module detects a submitted code as
a plagiarized one, then it is not passed into the score generation sub-module for further
calculation. Every solution that a student submits is executed on the server against a set of
secret test cases. The output that is generated by the submitted code is compared with the
correct output. If they match, then the student gets the full point for that test case.

3.3.1. Plagiarism Detection Sub-Module

This sub-module of our system is one of the novelties of this proposed work. For pro-
gramming competitions, plagiarism is the most common method for cheating. Thus, this
module was developed with the thought of producing an accurate result. Figure 3 depicts
the architecture of the plagiarism module. The first part of the plagiarism module is the
scanner. The source codes that will be checked are first passed through the scanner. Af-
ter that, the scanner converts the codes into token arrays, and later the token arrays are split
up into k-gram sub-strings. For further processing, the produced k-grams are converted
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into hash values. We have used a winnowing algorithm for comparing the hash values.
Each of the steps mentioned above is explained below:

Figure 3. Overall Structure of the Plagiarism Module.

Tokenization

In terms of a stream of integers, called tokens, every input program is passed through
a lexical analyzer to create a compact version of its structure. Flex generates the lexical
analyzer, so this plagiarism detection method can be easily configured to work with
programs in all languages, provided the keywords and reserved words for a particular
language. Each token represents an operator, punctuation, keyword, number or string
constant, a comment, or an identifier.
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k-Gram Hash with Rabin-Karp Algorithm

The token streams are then split up into k-gram substrings. These k-grams are then
converted to some hash value [24] when we want to compare strings of fixed length,
k. The hash value was determined while using the Rabin–Karp Algorithm. To stop the
possibility of overrun, we had to use a mod MOD. We obtained the Rabin–Karp value mod
MOD. This number was very high in order to extend the range of hash values. We also
used two prime numbers, since the base and mod were both prime. Algorithm 1 shows the
pseudocode for finding k-gram hash with the Rabin–karp algorithm.

Algorithm 1 k-Gram Hash Value Calculation

1: procedure RABIN-KARP(K, B)

2: for i = 0 to tokenSize− 1 do

3: if i < k then

4: hash← hash · B + token[i]

5: else

6: hash← (hash− token[i− K] · Bk−1) · B + token[i]

7: end if

8: if i >= k− 1 then

9: add hash and location to kGramHashList

10: end if

11: end for

12: end procedure

Winnowing Algorithm

We used a robust winnowing algorithm to compare the source file’s chosen fingerprints
and choose the minimum hash of a window size W [25]. If the minimum hash of this
window had been chosen previously, it was discarded. If the minimum hash from the
previous window was still present in the current window, we just compared it to the new
element. If the sum comes from the current window, the minimum value must be measured
from the scratch. Algorithm 2 shows the winnowing algorithm.

Source Code Matching

After we finished selecting fingerprints, they are mapped to each of the programs
in which they exist. We also saved the number of occurrence of a fingerprint in a source
code. Now, for each source code, for each of its fingerprints, we counted the number
of occurrences of the fingerprints in other programs. If fingerprint fi occurs x times in
program dx and it occurs y times in program dy, then we can safely increase the count of
matches of program dx with dy by a minimum of x and y.

Like this, we count the matches with other programs, and then we picked the program
with the greatest number of counts. This is the most important and efficient part of our
system, which makes it separable with other plagiarism detection systems. In existing
systems, pairwise comparisons of source codes are done to find the best match. On the
other hand, in our fingerprinting and mapping technique, we calculate the matching results
of all source codes at once.
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Algorithm 2 Winnowing Algorithm

1: procedure FINGERPRINT(K, W)

2: minPos← 0

3: minHash← kGramHashList[minPos]

4: for i = 0 to W − 1 do

5: if minHash >= kGramHashList[i] then

6: minPos = i

7: minHash = kGramHashList[i]

8: end if

9: end for

10: add minHash and minPos to fingerprints

11: for i = W to kGramHashListSize− 1 do

12: if minPos = i−W then

13: minPos = i−W + 1

14: minHash← kGramHashList[minPos]

15: for j = i−W + 1 to i do

16: if minHash >= kGramHashList[j] then

17: minPos = j

18: minHash = kGramHashList[j]

19: end if

20: end for

21: else

22: if minHash >= kGramHashList[i] then

23: minPos = i

24: minHash = kGramHashList[i]

25: end if

26: end if

27: add minHash and minPos to fingerprints

28: end for

29: end procedure

Another improvement of our system is that our method can find the best match
with the program, from which many source codes are copied. If multiple source codes
are plagiarized from one particular program, then all of these plagiarized programs are
clustered in a single cluster with a reference to the program from which these source codes
are copied. As a result, in our system there is no need to compare a new source code with
all of these plagiarized source codes. Instead, we simply compare the new codes with the
reference code. If this new code is also copied from the reference code, we add the new code
to the same cluster. Otherwise, we consider it in a new cluster. We have used a threshold
value that is represented in percentage to consider whether a program is plagiarized or not.
The threshold value can be set by the contest director for each contest. Based on the result
of the level of plagiarism, a program is discarded as plagiarized if it is above the threshold
value. However, if the plagiarism is below the threshold value, then the program will be
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considered for score generation with the help of score generation sub-module. For each
source, a report about plagiarism will also be generated.

3.3.2. Score Generation Sub-Module

This sub-module is responsible for generating scores for the submitted solution. If the
source code is not plagiarized, then it is passed into the score generation sub-module for
compilation. After compiling the source code, it will be passed into an isolated environment
for further execution. Source code may sometimes contain some code that may harm the
system. Thus, we kept another source code running environment that is completely
separated from our original system. Because of it running in an isolated environment,
even if the source code contains any harmful code, it cannot harm the system. In this
isolated environment, the source code is executed to generate results for the provided test
cases. The program generated output is matched with each of the test cases. In traditional
online judges, even for only one wrong output for a test case among a number of test cases,
say hundreds test cases, the whole submission is considered “Wrong Answer” i.e., the
submission has two states, either accept or reject, even if the mistake is very silly. In order
to overcome this problem, in our technique we consider the facility of scoring based of
the accuracy level of the submitted source codes. For this purpose, our system uses the
equation that is shown in (1). If there is N number of test cases and the submitted solution
passes M test cases, the total score is calculated by dividing M by N. Later, this score is
normalized by multiplying the result with 100. After the score calculation, it is passed into
the storage module for further usage.

Score =
M
N
× 100 (1)

4. Implementation and Experiments

The entire system implementation consists of developing a backend server for han-
dling different issues, such as the execution of the codes, storing the problem sets and
test cases, etc., and frontend user friendly interfaces for easy interaction with the system.
In addition, implementation requires the integration of plagiarism detection and score
generation techniques. All of these were successfully implemented. We have developed
all necessary interfaces authentication purpose, administrator, contest management and
students. The main components of our system, such as plagiarism detection and score
generation, were implemented using C++. It executes the Rabin-Karp, Winnowing and
Similarity Calculation. The shell script runs its last command, which passes every token
file as the input of the C++ file, and it gives the final result as output. For ensuring uniform
distribution, we consider the values of base B and MOD as primes.

The developed system is compared with other well-known online judges. Table 1
shows a detailed comparison of the proposed system with other online judging platforms.
Apart from HackerRank [15] and toph [13], all other platforms that are mentioned above do
not support partial and dynamic scoring systems. Only URI Online Judge [20], and Sharif
Online Judge [19] supports plagiarism detection. Besides some essential management
functions, our system supports automatic programming assignment grading, dynamic
scoring, and partial grading system. The course teacher can obtain a detailed result on
plagiarism. Moreover, like PC2 [17], DOMJudge [18], and Sharif-Judge [19], the proposed
system can also host contests locally if there is no internet connection available.
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Table 1. Comparison With Other Platforms.

OJs

Features Problem

Viewing

Plagiarism

Detection

Dynamic

Scoring

Partial

Marking

Host

Locally

ine PC2 No No No No Yes

ine DOMJudge No No No No Yes

ine Sharif-Judge Yes Yes No No Yes

ine HackerRank Yes No Yes Yes No

ine LightOJ Yes No No No No

ine URI OJ Yes Yes No No No

ine Toph Yes No Yes Yes No

ine CodeMarshal Yes No Yes Yes No

ine CUET OJ Yes Yes Yes Yes Yes

4.1. Experimental Results for Plagiarism Checker

To check the accuracy of the proposed plagiarism checker, we have performed ex-
periments on some actual source codes. The time efficiency and correctness were a major
concern here. Besides, we compared our plagiarism discovery engine’s outcome with the
commonly used plagiarism identification system MOSS.

4.1.1. Data Set

For plagiarism checker, we have collected data from two distinct sources listed below,
and a summary is shown in Table 2.

1. Source Codes from 10 lab tests arranged for first and second-year students. The course
name of those two courses is—CSE-142 Structured Programming and CSE-242 Data
Structures.

2. Source Codes from 7 practice contests, arranged for competitive programmers of CUET.

Table 2. Summary of Dataset.

Source Number of Tests/Contests Total Number of Tasks Number of Submissions

Lab Assignments 10 24 683

Practice Contests 7 103 784

Total 17 127 1467

In this table, the number and type of data sets are shown. The total number of tasks
defines the sum of all of the tasks for all contests. All of these tasks are applied to the
plagiarism detection system separately. The number of Submissions defines the total
volume of source codes that were submitted in these contests.

4.1.2. Time Efficiency

Time efficiency is one of the essential parts of the plagiarism checking system. Three
test runs were done to test the time efficiency of the proposed system. They are men-
tioned below.

Test Run 1. In the first experiment, we used source codes from the lab test of the
introductory course for first-year students. The difficulty level of the provided tasks was
easy and it needed fundamental programming knowledge. Table 3 shows that the expected
solution and the runtime are deficient.
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Table 3. Experiment with Data Set 1.

Total Files 63

Total Bytes 9200

Max. Size of Token Array 419

Execution Time 0.07878 s

Test Run 2. In the second experiment, we used small and introductory programs.
However, the number of files increased, which is listed in Table 4.

Table 4. Experiment with Data Set 2.

Total Files 236

Total Bytes 56,100

Max. Size of Token Array 830

Execution Time 1.4243 s

Test Run 3. For experiment three, we selected some programs that are designed to
solve an advanced problem used in competitive programming. Table 5 shows the number
of files, file size, and execution time.

Table 5. Experiment with Data Set 3.

Total Files 25

Total Bytes 15,800

Max. Size of Token Array 3100

Execution Time 0.0823 s

Test Run 4. Our final experiment is shown in Table 6. In this regard, we gathered
1368 source codes from all of the contests. Although they are from different contests and
different tasks, as we are experimenting to determine whether this system is efficient or
not, they can be used for this purpose.

Table 6. Experiment with Data Set 4.

Total Files 1368

Total Bytes 912,100

Max. Size of Token Array 4249

Execution Time 182.15 s

Because of the optimization, in the last phase of our algorithm, i.e., to discard programs
that were already plagiarized, we found that the comparison mechanism improved its
speed over time. As the number of programs to compare decreased over time, the runtime
of the plagiarism of the new programs increased simultaneously.

4.1.3. Correctness

To show the correctness of this plagiarism checker system, we can use our last exper-
iment results that are shown in Figure 4. There are 127 tasks in all, and no source code
from one task can have a high degree of similarity with codes from another program. If our
plagiarism detection method is correct, all of the similarity reports with a high percentage
should be linked to the same problem.
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We selected approximately 60 pairs of code with more than 90% similarity and man-
ually confirmed that they all originated from the same folder or task. Consequently,
the program’s correctness is established.

Figure 4. Screenshot for Data Set 4.

4.1.4. Evaluation

We compared our system to the commonly used MOSS to illustrate the proposed
method’s time efficiency. Table 7 shows the attained result for MOSS and our proposed
system. It took MOSS 1 min. 13 s to provide us the result, whereas our system took
1.4 s. Even though MOSS is effective and commonly utilized in academic practices, our
plagiarism identification allows for us to use it from a local server and save time on request-
response. MOSS’s output representation is not well-organized. It displays a similarity
report for each pair of source codes uploaded. Our method displays the best match for a
particular program. Another issue with MOSS is that, although it is free to use, the details
of how it was produced are still unclear. Schleimer et al. [26] published the base method of
their system—the winnowing method, which we implemented this system, and, by doing
this, we opened the door to work on this project more specifically and solve limitations
that MOSS has. Figure 5 depicts the runtime of MOSS on data set 2.

We can also agree that this plagiarism detection system can be extended to any
programming competition. Plagiarism detection would work effectively if 120 students in
a class take a lab exam or 120 teams competing in a national programming competition,
and the number of problems is about 10, and each individual/team submits each problem.

Table 7. Time Efficiency Comparison of the Proposed System.

Method Time

MOSS 13 s

Proposed System 1.4 s

Figure 5. MOSS Runtime for Data Set 2.
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5. Implication and Limitations

It is impossible for a judge or an instructor to manually judge the students’ source
codes in a huge collection of programs to identify the plagiarized ones. When considering
this fact, in this work we have developed an online judging platform with dynamic
plagiarism detection system. This system is helpful for both academia and industry.
Competitive programming is gaining increasing popularity for assessing students and
candidates’ programming ability. Our proposed method can run both online and offline
and provide partial scoring and perform plagiarism detection. These qualities are the
essential aspect of an online judging system. However, no stress testing is performed on
the system. Thus, it is still unknown how much audience the system will be capable of
holding.

6. Conclusions and Future Research

In this paper, we presented a framework for automating the judging procedure of the
contestants’ solutions. We have built a web-based judging platform where teachers can
create assignments for programming labs. Students can view and submit the solutions to
these assignments within the given time. Their submission is executed in a completely
isolated environment, so they cannot harm the system.

The grading processes of the traditional online judging systems are not adequate for
detecting source code plagiarism efficiently. In addition, most of them do not consider
partially correct programs. In our approach, we considered both plagiarism detection
and partial scoring. In our present version, we do not consider the task of evaluating
the quality of source codes, making the evaluation more accurate. In addition, we do not
integrate machine learning algorithms for code evaluation and further assessment. We
plan to address these issues in the future.
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