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waterfall development. The design process starts from system requirements
analysis, design, implementation, and testing. This plagiarism detection system
goes through several stages, namely tokenisation, stopword removal, stemming,
and termweigthing. Tokenisation involves converting uppercase letters into
lowercase letters and removing punctuation marks. Stopword removal removes
noise, stemming converts words into basic forms, and termweigthing uses local
and global weighting to calculate similarity with the Vector Space Model.
Document similarity is calculated using cosine similarity, rejected documents
are considered free of plagiarism. If there is no similarity, the document is
accepted as a source document, while the rejected document is not stored in the
database. Further research on the document plagiarism detection system that
previously only used the txt file extension, in the future it can use the .doc or
HTML extension so as to increase the effectiveness of the performance of
academic document examination time.

I. INTRODUCTION

Plagiarism is academic cheating that involves using another's language, ideas, or expressions as one's own in
academic or professional work. This plagiarism can occur in different levels of work and the impact varies, ranging
from possible reduction in employment opportunities to uncertainty. Therefore, it is important to understand and
identify the extent of plagiarism in scientific and academic work [1]. Document plagiarism is the act of taking and
using someone else's writing or work without acknowledging the original source. Plagiarism is defined as taking
someone else's writing or thoughts and making them as if they were one's own [2].

Plagiarism is a form of unethical behaviour in the academic world. Plagiarism occurs when a person
intentionally or unintentionally tries to gain recognition or value from a scientific work by quoting part or all of
another person's scientific work without providing proper and adequate sources [3]. This action is a violation of
research ethics and can be detrimental to the party who created the scientific work. Therefore, it is important for
every researcher or student to avoid plagiarism by citing sources accurately and giving appropriate recognition to
the original author [4].

Some plagiarism detection systems, such as Turnitin, help identify plagiarism cases more efficiently and
effectively. However, there is a consensus in the literature that plagiarism detection systems are not able to identify
all types of plagiarism, such as simple plagiarism and random deepened plagiarism. Therefore, it is important to
continuously develop and improve plagiarism detection systems to achieve a higher level of accuracy. In this
context, some commonly identified types of plagiarism include: Simple plagiarism: Involves the copying of text

* Corresponding author

ISSN 2622-2728 (online) 2622-271X (print) © 2018 The Authors. Published by Komunitas Dosen Indonesia.
This is an open access article under the CC BY-SA 4.0 license (http://creativecommons.org/licenses/by/4.0/)
doi: 10.32877/bt.v6i2.1063



http://jurnal.kdi.or.id/index.php/bt
http://creativecommons.org/licenses/by/4.0/

Arief Rahman Yusuf, Angga Prasetyo
bit-Tech, 2023, 6 (2), 236

as speech, which may involve the addition, substitution, or alteration of the original text. Random deepened
plagiarism: Involves the use of original text with random characters or different characters, which can be done
using text circulation technology or the use of altered text. Translated plagiarism: Involves the use of the original
text in a language different from the original language. Idea plagiarism: Involves the use of ideas or concepts from
another source without giving due credit to the original author [5].

Plagiarism detection is very important in the academic world, especially in universities because it can threaten
the credibility of academic documents such as final assignments, theses, theses, and dissertations. Universitas
Muhammadiyah Ponorogo (UMPOQ) is one of the best muhammadiyah universities in East Java. All academic
documents at UMPO are well kept. Since the number of academic documents of UMPO students is in the
thousands, software is needed to identify this early stage of plagiarism. Software to detect plagiarism of student
academic documents at UMPO is needed due to the huge number of documents. In addition, to subscribe to
Turnitin software requires a lot of money. The purpose of making this software is to find back the stored data and
then provide information about the subject needed. The term for this software is information retrieval (IR).

Modern IR systems have evolved to cover a wide range of data types and information sources. IR is concerned
with automatically managing information from large data collections to retrieve relevant and useful information
based on user requests [6]. Recent developments include multimedia and spatial data sources and the application
of Al. Much of the research on IR is the application of information retrieval to web search engines and its evolution
to provide relevant information and continuously adapt to user needs [7]. In addition, research on the application
of cosine similarity algorithm and matrix method in information retrieval to find relevant approaches in retrieving
online news documents [8]. The development of a digital library system to retrieve structured data stored in a
database, then provide relevant information to meet user needs.[9]

Il. METHODS

This plagiarism detection system uses a waterfall development model so that the design is carried out in stages,
starting from the system requirements stage then moving to the analysis stage focused on the required functions
and user interface, the design stage is described by DFD (Data Flow Diagram). DFD is often used to describe an
existing system or a new system that will be developed with a structured, clear system and documentation of a
good system [10], The implementation stage is the representation of the design into a programming language that
is understood by the computer and the implementation results produced by the software, and the testing stage is
designing tests in the form of input source documents, documents to be checked (copy documents), and
predetermined value limits (threshold).

The design of the academic document plagiarism detection system consists of input, namely by entering
documents that are considered plagiarism, the output of this system is a report on the level of similarity or
similarity of an academic document in statistical form, and the process or mechanism with tokenization, namely
reading documents that have .tx format, converting large alphabets into small ones, and removing punctuation
marks. Stopwords removal is removing words that are included in stopwords. Stemming is converting words into
basic words. Termweighting is calculating the weight of the checked document with the source document.

The system for identifying plagiarism of student academic documents examines each document in the corpus.
The inputs of the academic document plagiarism detection system are as follows: a) Source document (reference
document); b) Duplicate document (document to be compared); and c) Value limit (50% threshold limit).

I1l. RESULTS
A. Data Flow Diagram (DFD)

The process of developing a plagiarism detection system involves function and user interface analysis, as well
as process analysis using a Data Flow Diagram (DFD). The DFD level 0 image is shown in Figure 1.

Plagiarism
t Detection
System

imilarity level report

Fig. 1 DFD Level 0 Plagiarism detection system

In DFD level 0, the admin enters a copy of the document, which is then analysed for plagiarism. The input
made by the admin is to enter a document that is considered plagiarism through the load document copy that has
been provided by the system. The output of the system received by the admin is in the form of information on the
similarity level report. From DFD level 0, each process can be described in detail into DFD level 1. DFD level 1
the DFD level of the plagiarism detection system as shown in Figure 2.



Arief Rahman Yusuf, Angga Prasetyo
bit-Tech, 2023, 6 (2), 237

Plagiarism
Detection
System

Database

source
/ document

Plagiarism
Detection

Fig. 2 DFD Level 1 Plagiarism detection system

DFD level 1 the admin performs menu select input to the system. The input made by the admin is to enter a
document that is considered plagiarism through the load document copy provided by the system, after entering a
document that is considered plagiarism, it will be processed. The system provides output in the form of system
information and similarity level reports.

B. Entity Relationship Diagram (ERD)

ERD is arelational database modelling based on the perception that in the real world, this world always consists
of a set of objects that are interconnected with each other[11]. The ERD of the plagiarism detection system is
shown in Figure 3.

DOCUMENT o—

DATABASE
DOCUMENT

CALCULATION
WEIGHT

Fig 3. ERD Plagiarism detection system

The document record has a one to one relationship with the document database record because the calculation
weight has one relationship in the termweighting process.
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C. Flowchart

The proposed DFD system can be represented in a system flow chart, which is a tool that shows the overall
performance of the system [12]. Flowchart of the plagiarism detection system as in Figure 4.

Similiarity » similarity level report
A
input source/ copy
documents o
Termweighting keyword similarity >
threshold (50%)
Stemming
source document
T database
Tokenization > Stopwords
Removal

Fig. 4 Flowchart of plagiarism detection system

User interface is the part that is directly related to the user [13]. The following is the user interface of the
plagiarism detection system

Document Source pre-processing steps
documents in the database Result
Load Dokumen Copy
yyyy-mim-od (Making Date) wty-mimedd (Updoad Diate)

Timer
(Calculation Parameters

Thresholding 0.5 Process
Data structure similarity Percentage

Fig. 5 User Interface Picture

The software that detects plagiarism starts with the main feature of the system, load copy documents. The
identity area is the next step after load copy documents. It is used to enter the identity after filling in the identity
in the identity area during the process by pressing the process button. Calculating the duration of the checking
process in units of milliseconds, a timer is used. The source document area in the database, preprocessing steps,
existing documents in the database, and the result of similar documents The similarity of the word similarity
structure will be compared with the threshold (50%) and the statistical similarity report (percentage).



Arief Rahman Yusuf, Angga Prasetyo
bit-Tech, 2023, 6 (2), 239

D. Test Results

Conditioning the database in an empty state is done to ensure that in the first test, the document is considered
free of plagiarism because there is no comparison document in the database and it is automatically used as a source
file. The document to be checked has the extension.txt and is the main target of testing the system that detects
plagiarism. After the database and documents have been prepared, the next step is to perform checks to ensure
that there is no plagiarism in the document as a whole. Preprocessing is part of the checking process, which
consists of tokenisation, stopwords removal, stemming, and termweighting. After the preprocessing results are
obtained, the similarity level of the documents is calculated using a vector space model. This calculation is done
in two ways, systemically and manually.

1. Documents when the database is empty

The first checked document is considered as the first source document in the database and the manual
calculation result is 0/0 or there is no word similarity between the document and the system calculation
result. The document checking time is 300.0 milliseconds.

2. Documents with 0% similarity rate Source document

In this situation, documents that are assumed to have 0% plagiarism are not included in the database as
source documents. As a result, there are two source documents stored in the system database: the
document that is checked first when the database is empty and the document that is assumed to have 0%
similarity rate. The process of checking the document assumed to be 0% takes about 300.0 milliseconds.

3. Documents with 75% similarity to the source document

In the manual similarity calculation on the documents assumed to be 75%, it was found that the similarity
of the documents reached 87%. However, the system calculation results show a lower figure of 65%. In
this context, the document is considered plagiarised from an existing document in the database due to the
detected similarity. As a consequence, plagiarised documents will be rejected by the system and will not
be stored in the database as source documents. The document checking time is 70.0 milliseconds.

4. 4. Documents with 100% similarity rate Source document

In the manual calculation, the document that is assumed to be 100% has a calculation result that reaches
100%, while the calculation system produces a figure of 98%. Therefore, the document is considered
plagiarised from the document in the database because there is a similarity in the calculation results.
Documents detected as plagiarised from documents in the database will be rejected by the system, so
they will not be stored in the database as source documents. The time required to check a document that
is assumed to be 100% is about 90.0 milliseconds.

E. Analysis of Test Results

The analysis of the plagiarism detection system reveals that the first data is considered as the source of the
problem, and the subsequent data is treated as the source. This data is processed through the processes of
tokenisation, stopwords removal, stemming, and term weighting. The IR process, which includes tokenisation,
stopwords removal, stemming, and term weighting, is used to optimise the system. Plagiarism detection is
determined by the IR threshold determined by the IR threshold [14]. From the calculated results of the four tests,
an average error of 6% was obtained. One of the drawbacks of weighting using a simple and fast vector space
model is that it provides irrelevant documents and may be lost due to using different words to describe the same
interest [15].

IVV. CONCLUSIONS

Every document that enters the plagiarism detection system must go through an IR process, including
tokenisation, stemming, stopwords removal, and termweigthing. The system uses local and global tagging (tf) and
idf (idf) for all documents. The results are analysed in statistical form, which shows that if there is a difference
between the plagiarism detection system and the data source, the system will treat the document as a plagiarism
detection system.

If there is a similarity between the checked document and the document stored in the database (which is
considered plagiarism-free), the document is rejected by the system and not stored in the database. Conversely, if
the calculation result of the checked document does not show any similarity with the source document, the
document is stored in the database.

The suggestion for this research is that the document to be checked must pay attention to its file extension,
which is txt file. In future research, the plagiarism detection system can check documents with.doc and HTML
extensions. This increases time efficiency and ensures that plagiarism checking on academic documents remains
effective. There is no need to use a computer with high specifications as the product specifications can be reduced.
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