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Abstract

The rapid growth of academic publications presents challenges in efficiently managing and utilizing publication data,
particularly from platforms like Google Scholar. This research addresses these challenges by developing an automated web-
based tool designed to extract and manage publication data. The primary objectives are to create a tool that simplifies data
crawling from Google Scholar and manages the resulting data efficiently. The methodology involves developing a crawling
algorithm with simple and detailed modes, integrating it into a user-friendly web interface, and conducting performance
tests on datasets of varying sizes. Analytical techniques used include testing execution times for different dataset sizes and
modes. The results demonstrate that the tool efficiently handles both small and large datasets, with simple mode completing
tasks faster but with less detail, while detailed mode provides comprehensive data but requires longer processing times. This
tool significantly enhances the efficiency of data collection processes, offering researchers flexibility in balancing speed and
depth of information according to their needs. The research contributes a practical solution for managing scientific
publication data, aiding researchers in effectively accessing, organizing, and analyzing information from Google Scholar.
Keywords: google scholar, automated web crawling, data management, web-based tool
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INTRODUCTION

In today's digital era, the growth of scientific
publications is occurring rapidly and exponentially.
This is due to the increasing number of researchers
and academic institutions contributing to various
disciplines. As a result, managing and utilizing
publication data has become increasingly complex.
Data plays a crucial role in research [1], serving as a
valuable asset that can be leveraged to drive
evidence-based decision-making, enhance the
accuracy and efficiency of research processes, and
provide deeper insight into the phenomena being
studied. Google Scholar, as one of the most widely
used academic search engines, provides access to
millions of scholarly articles, theses, books, and
patents from various sources. However, the ability
to efficiently access, collect, and manage data from
Google Scholar remains a challenge for many
researchers, especially on a large scale [2]-[4]

Automated web crawling has become one of the
solutions to address this issue, enabling fast and
accurate data extraction from various online sources
[5]. The use of web-based tools for crawling data
from Google Scholar allows researchers to automate
the data collection process, which not only saves
time but also minimizes human error [6].
furthermore, effective management of publication

data is crucial to support further data analysis and
data-driven decision-making [7].

The urgency of this research arises from the
need to develop a tool capable of handling the vast
volume of publication data available on Google
Scholar. Previous studies have highlighted the
importance of developing tools that can integrate
automated data extraction processes with user-
friendly interfaces [8], [9]. his tool is expected to
assist  researchers in efficiently managing
publication data and facilitate access to relevant
information for further research.

In an effort to address this problem, this
research aims to develop a web-based tool that
automatically crawls data from Google Scholar and
manages the resulting publication data. The methods
used in this study include the development of an
efficient crawling algorithm, integration with a web-
based user interface, and performance testing of the
tool on various dataset sizes [10]. It is expected that
this tool will not only enhance the efficiency of data
collection processes but also expand researchers'
capacity to manage and analyze scientific
publication data [11].

Previous research has shown that automation in
managing publication data can significantly reduce
manual workload and increase accuracy in data

Jurnal Teknologi Dan Sistem Informasi Bisnis — JTEKSIS Vol.06 No.4 Oktober 2024 768


http://jurnal.unidha.ac.id/index.php/jteksis
https://doi.org/10.47233/jteksis.v6i4.1604

@ , . e E-ISSN :2655-8238
Jurnal Teknologi Dan Sistem Informasi Bisnis P-1SSN : 2964-2132

Vol. 6 No. 4 Oktober 2024 Hal.768-773

ITeksis http://jurnal.unidha.ac.id/index.php/jteksis

collection [12]-[14]. Additionally, the use of web-
based technology allows for easier and broader
access for users, which in turn can enhance
collaboration and information distribution within the
scientific community [15], [16].

Therefore, this research is important as it
provides a tangible contribution to the development
of technology that supports the management of
scientific publication data. Moreover, the results of
this research are expected to be widely used by
researchers and academic institutions to improve the
effectiveness of publication management and
accelerate the research process.

RESEARCH METHOD

» Website @

Data Analysis Result Analysis @

Figure 1. Research Methodology

As illustrated in Figure 1, this research is
divided into three main phases: Data Preparation and
Algorithm Development, Implementation and Data
Processing, and Data Analysis and Reporting. In the
first phase, the dataset selection is carried out by
identifying and determining the URLs from Google
Scholar to be crawled, followed by the development
of an effective algorithm to execute the crawling
process in both simple and detailed modes. The
second phase focuses on processing the crawled
data, where the data is converted into CSV format
and, if necessary, organized into a ZIP file for
download through the website. Additionally,
performance testing of the tool is conducted on
various dataset sizes to ensure its efficiency. The
final phase involves analyzing the results obtained
from the performance testing. This structured
approach allows the research to proceed
systematically, ensuring that all critical aspects of
the development and implementation of this
crawling tool function effectively.

2.1. Data Selection

In this study, data was collected from two
author profiles selected from Google Scholar. Each
profile was chosen based on the relevance of their
publications to the related research field. The first
profile contains 5 published articles, while the
second profile includes 41 published articles. The
selection of two datasets with different sizes aims to
test the performance of the crawling tool on both

small and large amounts of data, thereby allowing
for a comparison of speed and accuracy in the data
extraction process

2.2. Algorithm Development

In the development of the algorithm for this
research, a pagination-based crawling approach was
employed, which is commonly used for data
extraction from websites that present data in a
paginated format. The algorithm not only focuses on
iteratively retrieving data from each page but also
implements both simple and detailed crawling
modes, allowing users to select the depth of data
extraction, as shown in Table 1. References to the
use of similar crawling techniques can be found in
studies such as the one conducted [17], where they
developed a crawling algorithm to collect data from
academic websites with a similar pagination
structure.

Table 1. Data Crawling Algorithm Code

Algorithm: Data Crawling Algorithm

function:  crawl_pages(url, start, crawling_mode):
all_journals

input: url: string — the base URL of the Google

Scholar profile

start: integer — the starting index for

pagination.

crawling_mode: string — the mode of crawling.

status_log: list — global list to store log

global:
messages.
output: all_journals: list — a list containing the
’ processed journal data.
while attempts < max_attempts:
2 Construct page_url with start index and page
size =20
3 Log the URL being fetched
4 Fetch page content
5 If content is missing:
6 Log "No content fetched, ending
pagination.”
7 Break loop
8 Parse journals from page content
9 If no journals found:
10 Log "No journals found, ending
pagination.”
11 Break loop
12 If crawling_mode == 'detail :
13 For each journal in journals do:
14 If detail URL exists:
15 Fetch additional details from detail
page
16 Append details to journal record
17 Append fetched journals to all_journals
18 Else (crawling_mode == 'non-detail’):
19 Append basic journal data (first 5 columns)

to all_journals

20 Log the number of journals fetched

21 If less than 20 journals found:

22 Log "Less than 20 journals found,
assuming end of data."”

23 Break loop

24 Increment start index by 20 for the next
page

25 Sleep for 1 second to avoid rate limiting
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Algorithm: Data Crawling Algorithm
26 Reset attempts after a successful fetch
27  returnall_journals

2.3. Data Preprocesing and Storage

Crawling Process Completed

}

Process and Store Data

}

Convert Data to CSV

}

Mode Check

Simple Mode Detall Mode

simple Mode Detall Mode

} }

Title, Authors, Publisher, Cited, Year Publication date, Volume, Issue, Pages, Deseription, URL

oo

Storage Check

Single URL Multiple URLs.

Single URL Multiple URLs.

} !

Store as csv Compress CSVs to ZIP

N

Download File

Figure 2. Data Processing and Storage Flowchart

In Figure 2, after the crawling process is
completed, the data retrieved from Google Scholar
is processed and stored in a format that facilitates
further analysis. The collected data is converted into
a CSV file, with the column structure tailored to the
selected crawling mode.

If the simple crawling mode is used, the
resulting CSV file will contain five main columns:
Title, Authors, Publisher, Cited, and Year. However,
if the detailed mode is selected, the CSV file will
include additional columns with more detailed
information, such as Publication Date, Volume,
Issue, Pages, Description, and URL.

During the storage phase, if only one URL is
crawled, the crawling results will be saved as a
single CSV file, which the user can download
directly. If the crawling process is performed on
multiple URLs, each crawling result will be stored
in a separate CSV file, and all these CSV files will
then be compressed into a single ZIP file to facilitate
downloading. The user can download this ZIP file,
which contains all the individual CSV files.

2.4. Performance Testing

Performance testing of the crawling tool was
conducted to evaluate execution time in two
different modes: simple and detailed. This testing
involved two author profiles with varying numbers

of publications: the first profile contains 41 articles,
while the second profile includes 5 articles. In the
simple mode, the tool collects only basic data such
as Title, Authors, Publisher, Cited, and Year. In
contrast, the detailed mode gathers additional
information such as Publication Date, Volume,
Issue, Pages, Description, and URL, which leads to
longer processing times, particularly with larger
datasets.

This approach aims to understand how the
complexity and size of the dataset affect the tool's
performance. The test results showed a significant
difference in execution time between the two modes,
consistent with previous research findings that the
optimization of crawling tools depends on balancing
speed with the depth of the data being extracted [18].

2.5. Website

The use of a website as a platform to build the
Google Scholar data extraction tool was chosen for
its ease of access and flexibility. By using Flask as
the framework, this website allows users to access
the tool from various devices without the need for
additional software installation [19]. The website is
designed to provide a simple interface where users
can input Google Scholar profile URLS, select the
crawling mode (simple or detailed), and download
the results in either CSV or ZIP format.

In addition to ease of use, the development of
this website also focuses on performance and
efficiency in data processing. With the support of
modern web technologies, the website can process
data quickly and effectively on the server while
maintaining an easy-to-use interface [20]. As a
result, this tool is reliable for extracting data from
Google Scholar and can be accessed by researchers
from multiple devices without requiring software
installation. Furthermore, the tool is designed to
handle varying data sizes efficiently, ensuring that
even large datasets are processed in a timely manner,
thus making it a robust solution for researchers who
need to manage and analyze academic publications
comprehensively.

RESULT AND DISCUSSION

Gongle Scholar Journal Extracter

Figure 3. Initial View
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(SO— Figure 5 presents the results of testing the
s et application in simple mode. In this mode, the tool
[ extracts basic information such as the title, authors,
]

publisher, citation count, and publication year of
each article. The results are organized into a well-
structured table, with the execution time displayed
at the top. The simple mode is proven to be fast and
efficient, particularly when users only require basic
data without the need for detailed analysis.
s oot Figure 6 showcases the results of testing the
o i application in detailed mode. This mode retrieves
more comprehensive information from each article,
including publication date, volume, issue, pages,
description, and URL. The more detailed table
provides a complete overview of each article,
making it highly valuable for users who require in-
depth data. Although the detailed mode requires a
longer processing time, the outcome is more
thorough and beneficial for those needing more
-~ extensive information. This mode is particularly
Figure 5. Implementation Testing for Simple Mode useful for researchers conducting detailed analyses

Figure 4. Data Crawling Process with multiple URLs

where every aspect of the publication needs to be
Google Scholar Journal Extractor considered.

ctmie 6 i # it Tabel 2. Result Sample of Data Crawling (.csv file)
Cite

Title Authors Publisher d Year
=
. Indonesian
i T —— - Journal of
- Analisis FT Data and
performa Admojo, YI - 23 2022
algoritma Sulistya Science 3
(1), 1-8,
2022
Indonesian
Analisis . Journal of
perbanding gl Sulistya, Data and 4 2022
Figure 6. Implementation Testing for Detail Mode an Danunutri Science 3
reduction... P (2), 82-88,
Figure 3 displays the initial page of the website 2022
developed for the Google Scholar data extraction CNN Y1 Sulistya, Blﬂr};aolM
tool. On this page, users can enter the URL of a Ensemble E;? " miah 15 3 2023
Google Scholar profile and select the crawling Learning. .. DAgrya’s (1), 45-63,
mode, either simple or detailed. The page is 2023
designed to be straightforward, ensuring that users ﬁs Manga,
can easily understand how to operate the tool _ Handayani, '-KOM
without any confusion. gga'ys's of  Hw f:’nz?::] 5 2 2023
Figure 4 illustrates the process where users can Ensemble,. HEMWano, 3 '1ge”
input  multiple Google  Scholar URLs isAmara v 192,2023
simultaneously. Each URL entered can be easily Sulistya{
removed using the delete button, and users can also PLL I
. T u
choose_the crawling mpde before_mlt_latmg the dat'a Bimbingan Eelluano, P Komputer
extraction process. This feature highlights the tool's Teknis Ut:”f:("lvans untuk 2021
capability to manage multiple URLs at once, which Pemanfaata éﬁli'stya | Masyarakat
is particularly useful for users who need to gather n... Saiman, K 24(1%'0 ‘;91'
data from several profiles simultaneously. Kasmira :

Additionally, users can monitor the status or
progress of the crawling process, providing real-
time feedback on the operation.

Table 2 presents a sample of the data crawling
results that have been stored in a CSV file format.
This table displays essential information extracted
from Google Scholar, including the article title,
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authors, publisher, citation count, and publication
year. The data was collected using the simple mode,
which focuses on gathering only the basic
information. This dataset provides a general
overview of the publications retrieved, such as the
article titled "Analisis Performa Algoritma,”
published in 2022 with 23 citations. Each row in the
table represents an individual article that has been
successfully crawled from Google Scholar.

After the data fetching process is completed,
these results are stored in a CSV file, which users
can easily download for further analysis. The CSV
format ensures that the data is organized and
accessible, allowing for straightforward integration
into various data processing tools. This format is
particularly useful for researchers who need to
analyze or manage large volumes of publication data
efficiently. The ability to download the data in CSV
format provides flexibility, enabling users to
manipulate and explore the data according to their
specific research needs.

Execution Time by Profile and Mode

Execution Time (seconds)

Profile 1 Profile 2
Profiles

Figure 7. Execution Time by Profile and Mode

As shown in Figure 7, performance testing of
the crawling tool was conducted using two author
profiles with differing numbers of publications. For
Profile 1, which contains 41 articles, the execution
time was 9.054 seconds in simple mode and 71.898
seconds in detailed mode. The longer processing
time in detailed mode is attributed to the retrieval of
additional information, such as publication date,
volume, issue, pages, description, and URL for each
article.

For Profile 2, which has only 5 articles, the
execution time was 3.283 seconds in simple mode
and 11.908 seconds in detailed mode. These results
indicate that the detailed mode requires significantly
more time, particularly when dealing with larger
datasets, whereas the simple mode is faster but
provides more limited information. The detailed
mode's extended processing time reflects the
complexity and depth of the data it collects, making
it more suitable for comprehensive analysis. In
contrast, the simple mode is ideal for situations

where basic data suffices, offering quicker results
while sacrificing some detail.

CONCLUSION

Based on the results and discussion, the
developed Google Scholar data extraction tool has
proven effective in collecting data in both simple
and detailed modes. The website simplifies the
process for users, allowing them to input one or
multiple URLS, select the crawling mode, and obtain
the required data. The simple mode enables quick
and efficient collection of basic data, with execution
times of approximately 9.054 seconds for a profile
containing 41 articles and about 3.283 seconds for a
profile with 5 articles. In contrast, the detailed mode
provides more comprehensive data but requires
longer processing times, approximately 71.898
seconds for the profile with 41 articles and about
11.908 seconds for the profile with 5 articles.

Looking ahead, potential future work includes
enhancing the tool’s capabilities by incorporating
features such as automated data analysis, integration
with other academic databases, and user-friendly
visualization options. Additionally, exploring
machine learning algorithms to optimize data
extraction and processing times could further
improve the tool's efficiency and utility for
researchers.

The significant difference in execution times
between the simple and detailed modes
demonstrates that the tool is highly adaptable and
can be tailored to the user's needs, depending on how
quickly the data is required and the level of detail
desired. Moving forward, there is potential to
improve the tool's efficiency, particularly in the
detailed mode, to reduce processing time without
compromising the completeness of the data
collected. This would ensure that the tool continues
to provide optimal benefits for researchers who
require high-quality data within a more efficient
timeframe.
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