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Abstrak. Google Scholar adalah layanan berbasis web untuk mencari literatur aka(ﬂ'k‘
Berbagai jenis referensi yang dapat diakses contohnya adalah: makalah peer-review, tesis, buku,
abstrak dan artikel dari penerbit akademik, komunitas profesional, pusat data pra-cetak,
universitas dan organisasi akademik lainnya. Google Scholar menyediakan fitur pembuatan
profil untuk setiap peneliti, pakar, dan dosen. Jumlah publikasi dari lembaga akademis bersama
dengan data yang detail tentang publikasi artikel ilmiah dapat diakses melalui Google Scholar.
Rekapitulasi publikasi artikel ilmiah dari masing-masing peneliti di suatu lembaga diperlukan
untuk menentukan kinerj &ff@nclitian secara kolektif. Namun, hal ini masih menyisakan masalah,
yaitu belum tersedianya layanan rekapitulasi publikasi artikel ilmiah untuk setiap peneliti di
suatu lembaga. Oleh karena itu, penelitian ini berupaya melakukan rekapitulasi publikasi artikel
ilmiah. Pengumpulan data dari Google Scholar dilakukan dengan menerapkan teknologi web
scrapping. Eksperimen web scrapping dari Google Scholar dalam penelitian ini telah berhasil
mengambil 238 data peneliti dan 2.523 file artikel. Data yang telah diunduh disimpan ke dalam
basis data, kemudian digunakan untuk rekapitulasi publikasi artikel ilmiah, yang dapat
menampilkan: daftar profil peneliti, daftar afiliasi, daftar kutipan, dan daftar judul artikel yang
dapat dicetak dalam bentuk *.pdf atau *.xlsx dan dilengkapi dengan pencarian data dan fitur
penyortiran.

Kata kunci: koleksi data; google scholar; web scraping

Abstract. Google Scholar is a web-based sefffice for searching broad academic literature.
Various types of references can be accessed such as: peer-reviewed papers, theses, books,
abstracts and articles from academic publishers, professional communities, pre-printed data
center, universities and other academic organizations. Google Scholar provides the profile
creation feature of every researcher, expert, and 1@RBrer. The quantity of publication from an
academic institution along with detailed data on %ub]icati{m of scientific articles can be
accessed through Google Scholar. Recapitulation of the publication of scientific articles of cach
researcher in an institution is needed to determine the research performance collectively.
However, it still leaves a problem, that is the unavailability of recapitulation services publication
of scientific articles for each researcher in an institution. Therefore, this study attempts to make
the recapitulation of scientific article publications. Data collection from Google Scholar was
carried out by applying web scraping technology. The scraping experiment from Google Scholar
in this study has succeeded in retrieving 238 researchers' data and 2,523 article files. The data
that had been downloaded was stored in a database, then used to recapitulate the publication of
scientific articles, which can display: a list of researcher profiles, a list of affiliations, a list of
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citation and a list of article titles that can be printed in the form of *. Pdf or * .xlsx and is
equipped with features data search and sorting.

Keywords: data collection; google scholar; web scraping

1. Introduction

For scientists or researchers, publishing rescarch results is an obligation. Forms of research publicati@s
include: books, Intellectual Property Rights (IPR) and scientific articles. The publications for the
academic community, especially universities have a significant impact on the awareness of lecturers on
the importance of conducting studies, research and writing sciffffific papers [1]. Google Scholar is a
web-based service from Google In@@rporation to search broad academic literature. One can search in
all fields of science and references, such as: peer-reviewed papers, theses, books, abstracts, and articles
from academic publishers, professional communities, pre-printed data centers, universities, and other
academic organizations. Google Scholar is designed to arrange articles written by researchers into an
account that can display the frequency of article citations and later increase the citation of the articles
in other academic literature [2].

Google Scholar provides a profile creation feature for every researcher, expert or lecturer. The
quantity of publications from an academic institution can be accessed through Google Scholar.
Researchers' profiles and scientific article publication data can also be accessed through Google
Scholar. Every scientific article that has been published in an online journal, only requires a short
amount of time to be indexed by Google Scholar. A recap of the publication of scientific articles of each
researcher in an institution or organization is needed to determine the research performance collectively.
However, a problems then emerges, that is the unavailability of services to recap the publication of
scientific articles for each researcher in an institution or organization. It requires time and efforts to
obtain collective data or recapitulation of the publication of all researchers or lecturers from an
institution or college. As the result, the publication data of scientific articles can be utilized by academic
institutions or organizations. This research obtained data from Google Scholar to recapitulate scientific
article publication data by applying web scraping technology. Web scraping is a technologfhat allows
the taking of resources from the web and the results can be utilized again by other systems. The process
of retrieving data or information from sites on the internet is called web scraping [3], [4]. [5]; web
extraction [6], [7], [8]; web mining [9], [10]; and web harvesting [11], [12].

Several studies related to the implementation of web scraping of scientific article or literature from
the internet have been carried out beforehand including: web scraping for Indonesian - English parallel
EB¥pus using HTML DOM method [4], web-scraping software in searching for gray literature(i§],
application of web scraping techniques in scientific article search engines [13], the application of web
scraping and winnowing web for the detection of plagiarism in the final project title [14], [15]. There
are several algorithms that can be used in web scraping such as: regular expressions, HTML DOM, and
Xpath [16]. Each algorithm has its own characteristics, so it fffeds a good understanding before applying
it. The regular expression algorithm requires less memory compared to the HTML DOM, and Xpath
methods, and HTML DOM takes the least amount of time and uses the least data compared to regular
expressions and Xpath [15]. In this study, web scraping using thEJHTML DOM method was used to
download scientific article publication data from Google Scholar based on the Id or class contained in
the Google Scholar web source code. The data that were successfully downloaded was stored in a
database, then used to recapitulate the publication of scientific articles, which are designed to display:
a list of researcher profiles, a list of affiliations, a list of citation and a list of article titles that can be
printed in the form of * .pdf or * xlsx and completed with data search and sorting feature.

2. Literature Review

The parallel corpus is two interconnected text documents. The first text document contains a collection
of source sentences, while the second document contains a collection of translated sentences. The
parallel corpus serves as the main source in developing statistical translation machines. Collecting
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parallel corpus manually requires a long time and cost. The research conducted by [4], tried to
implement web scraping with HTML DOM method to collect parallel corpus in Indonesian and English.
Experiments on his research have been able to produce 38,712 pairs of parallel corpus from the bilingual
news website http://www.berita2bahasa.com/ as well as Indonesian news collection documents as a
source and English as the translation. The research conducted by [5], suggests a variety of tools that can
be used to search for references and scraping gray literature. There are about 15 platforms that can be
used for scraping data are presented and are equipped with descriptions, prices, and URLs to access
them. The results of his research have provided information about the availability of a variety of free
and low-cost web scraping software and provide opportunities for those who have limited resources,
especially researchers who work alone or work in small organizations.

The research conducted by [13], tried to apply web scraping technology to retrieve data from several
scientific article search engines. Three scientific article searclffengine webs were chosen for his
research, including: Digital Referral Garama (Garuda) http://garuda.ristekdikti.go.id/, Indonesian
Scientific  Journal Database (ISJD) http: /Jisjd.pdiilipi. go.id/ and Google Scholar
https://scholar.google.com/. His research has succeeded in applying web scraping techniques and
downloading some data from selected scientific article search engines. The downloaded data then stored
in a database table consisting of 6 attributes: id, website, keywords, results, file download, and
date time update. The research conducted by [14], applied winnowing algorithm to find the level of
similarity in the publication of scientific article titles. Google Scholar was used to obtain research title
data that had been previously available as a comparison with the research title entered [f/eb scraping
with CURL (URL Client) and Hypertext Markup Language-Document Object Model (HTML DOM)
parser were used to retff@ve the title data from Google Scholar. Experiments in his research, have
succeeded in presenting a percentage level of similarity in percent with the category of low, middle or
high plagiarism.

The creation of a recapitulation service for publishing scientific articles collectively for an institution
is the main focus of this research. Therefore, the recapitulation of scientific artiflle publications can be
done easily. In this study, the data were scraped using the HTML DOM method based on the Id or class
contained in the Google Scholar web source code. Data scraping was done based on each researcher's
Google Scholar Id. The downloaded data were then stored in a database to recapitulate the publication
of scientific articles.

? Methodology

3.1. Data Collection

There are three main steps involved in the process of retridfing data from the Web Scholar. Activities
undertaken at this stage consist of: mapping google scholar web pages, developing web scraping source
code, save the scraped data to the database, and reporting as shown in Figure 1.

Web Scraping Engme

Google = i
by iWebScraping ‘ .E

Figure 1. System Architecture Web Scraping Google Scholar

3.1.1. Mapping Google Scholar web pages
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It WaS?ﬂ[’lE by displaying the source code of web pages through a web browser and identiang eachﬁ
or class on the web page element. Bhe identification results of the id or class were chosen according to
the data attributes to be scrapped. Figure 2 shows an example of some of id or class identified on the
target website.

input type="hidden” name="xsr" value="AMD7900AAAAAXgVhLGi%hrXyfvDGt
v<div id="gsc_a_tw"
v table id="gsc_a_t">
v<thead id="gs_sth

v¢tr id="gsc_a_tre" aria-nidden="true" class="gs_sth_g">
th class="psc a x"></th> |
th class="gsc_a t"»</th> |
th_class="gsc a c"»</th> |
th class="gsc a y*></th> |

ftr

Figure 2. The source code of the Google Scholar

web page marked on the class element

In FigfP® 2, some examples of classes are displayed in the source code of Google Scholar web fges,
such as: gsc a X, gsc a t,gsc a c, gsc a y. The id or class was then identified and adjusted to the
attributes of the data to be downloaded.

3.1.2. Developing web EFRaping source code

was done by using PHP version 5, Apache Web Server, and MySQL Database. Some functions
mserted in the PHP source code were designed to pass data scraping based on the id or class on the
Google Scholar web page. The source code snippet for Google scholar scraping is shown in Figure 3.

<?php

include 'simple_html_ dom.php';

class request paper {
public $id;
function __construct ($id)
public function url()
public function url_request ($url)
public function foto()
public function info()
public function citation()
public function paper()
public function year()
public function graf()

?>

Figure 3. Pscudocode for Scraping Data Google Scholar

Figure 3 shows a pseudocode designed to scrap data from Google Scholar. There is one class named
request_paper, which has 10 methods.

3.1.3. Save the scraping data to the database
It was done after the scraping process is complete. MySQL Server was used in this study as a tool to
store data, which was connected with PHP based applications. Several tables were designed to store
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data from scarping results, including: Researcher profile table, title table, citation table, affiliation table
and others.

3.1.4. Reporting
It was done by accessing data that had been stored in a database. The data was then displayed to
recapitulate the publication of scientific articles, which are designed to display: a list of researcher
profiles, a list of affiliates, a list of citations, and a list of article titles that can be printed in the form of
* pdfor * xlsx.

3.2. Data Requirement
There are various data attributes available on thg§feb Scholar. Some data attributes needed to produce
a recapitulation of scientific article publications in this study are shown in Table 1.

Table 1. Google Scholar Data Object

No ID Name Description
1 #gsc a b Article Table Article Publication
2 #a Article Title Article Title
3 #gsc a ¢ Citation Article Citation
4 Hosc a y Year Article Year
5 #gs gray Author/Publisher Article Writer
6 #osc prf pu.gs rimg Image Author Photo
7 #gsc prf inta Information Information
8 #gsc rsb st Citation recap Citation
9 #psc md hist b Graph Graph

4. Results and Analysis

As previously designed, in this stage the web scrap can be implemented in the web-based application
that can be accessed via the URL http://adagos.yucoding.com. There are two levels of access to the
application developed, namely: admin and public. The main page for users with admin privileges after
successfully logging in is shown in Figure 4.

€ 9 @ Notsecurs | adsgosyucodingomylebet/profile_dasen ny a9 e :

SCHOLARSIMILARY =

Data Profile Dosen

o ot o re——

-

Pasaakan Mitematky

Pendidian Geograt

Pasdcian Dahasa rioresa

Figure 4. The user's main page with admin access level
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In Figure 4, the section displays a menu that can be accessed by the admin and the right part is a
record of each item that has been input. For example, “Lecturer Profile” menu on the left is selected,
then the right list of lecture profiles that have been successfully input and stored in a database are shown
on the right. Users with admin access rights in addition to accessing data can also manipulate data. In
this study, lecturer data as a researcher in a university was chosen as a sample data for the experiment.
The lecturer data with attributes of NIDN, Name, Affiliation, and Google Scholar ID was input at an
early stage before scraping. The lecturer data input form display is shown in Figure 5.

........

Afaiatian

16 Scholar

ParHL A

= =

Figure 5. Lecturer data input form

Figure 5 shows the lecturer data input page. Each lecturer whose data will be input into the system
must have a Google scholar ID. If the lecturers have not got a Google Scholar ID, they are required to
create a research profile, especially through https://scholar.google.com/. Experiments in this study have
succeeded in inputting data from 238 lecturers who are members of 10 affiliates.

ADAGOS - =

Profile Dosen

nnnnnnnnn

Figure 6. Display of researchers web scraping results from google scholar

Data scraping can be done after the lecturer profile is added and stored in a database. The scraping
process begins with selecting one of the lecturer profiles, then selecting the “Syncronization” menu as
shown in Figure 6. Scraping is done based on the Google Scholar ID and id class selected according to
the required data attributes. After the scraping process is finished, it will display the article data that has
been successfully downloaded as shown in Figure 6.

The display in Figure 6 is similar to the profile display on Google Scholar, because all data used is
the result of the scraping process from Google Scholar. The recapitulation process is automatically
created after the scraping is done. Lecturer list display can be sorted by NIDN, Name or department as
shown in Figure 7.
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Figure 7. List of researchers
ADAGOS > Automated Data Collection from Google Scholar
¥ PROFILE DOSEN Mt AFFILIATION &l CITATION A GS DOKUME
Affiliation Citation
Informatika 612
Akuntansi 439
Pendidikan Matematika 43
Teknik Elektro 341
Kesehatan Masyarakat 186
Fendidikan Biologi 156
Pendidikan Jasmani 143
Pendidikan Bahasa indonesia 120
Agroteknalogi 109
Manajemen &
Showing 1 1o 10 of 22 enlries P 3 Nex

Figure 8. List of citations recapitulation based on affiliation or department
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ADAGOS > Automated Data Collection from Google Scholar =
W PROFILE DOSEN B AFFILIATION | CITATION ) GS DOKUMEN

NIDN Nama Department Citation
0015056704 Prof, Aripin, Ph.D.. Teknik Elekiro 251

0401118602 lrman Firmansyah, S5E., M.Si.Ak. Akuntansi 245

0430056602 Dr. Hj. Nani Ratnaningsih, M.Pd. Fendidikan Matematka 132

0425118101 Husni Mubarok, 5.TP, M.T Informatika 17

0014015701 Tetty Fatimah Tsuroya, Dra., M.Pd. Pendidikan Jasmani 13

0415026001 Prof.Dr.H, Dedi Heryadi, Drs., M.Pd. Pendidikan Bahasa Indonesia 107

0424097801 Dr. Aradea, S.T., M.T Informatika 106

0021128703 Alam Rahmatulloh, 5.7, M.T Informatika 100

0406056801 Tedi Rustendi, 5.E., M.5L Akuntansi 74

0420127003 Dedi Muhtadi, 5.Pd.. M.Pd. Pendidikan Matemafika 83

Showing 1 fo 10 of 114 eniries Previous n 2|3 4|5 2 MNex

Figure 9. List of lecturer profile recapitulations based on the most cited articles

The difference of the web scrapping from Google Scholar can be seen in Figure 8-10. The scraped
data can be utilized and processed in other forms, for example automatic data collection, recapitulation
of the number of studies, the number of citations, and so forth.

ADAGOS *» Automated Data Collection from Google Scholar
W PROFILE DOSEN Il AFFILIATION | CITATION fh G5 DOKUMEN

Show 1o ¥ enlries Search

Judul Tahun Citation |
Determinant of non performing loan: The case of Islamic bank in Indonesia 2014 94

| Firmansyah

Buletin Ekonomi Moneter dan Perbankan 17 (2), 241-258, 2014

Pengaruh Hutang dan Kepemilikan Manajerial Terhadap Nilai Perusahaan Pada Perusahaan Manufaktur 2008 75

T Rustendi, F Jimmi

Jurnal Akuntansi - JAK, ISSN 1907-9958 3 (1), 411-422, 2003

Metode Penelitian Pendidikan Bahasa 2010 65

D Heryadi

Bandung: Pustaka Billah, 2010

Pengaruh pembelajaran kontekstual terhadap kemampuan berpikir kritis dan kreatif matematik serta 2007 43

kemandirian belajar siswa sekolah menengah atas

M Ratnaningsih

Diseriasi). Sekolah Pascasarjana. Universitas Pendidikan Indonesia. Bandung, 2007

Rapid sintering of silica xerogel ceramic derived from sago waste ash using sub-millimeter wave heating with 2011 k1 g

@ 300 GHz CW gyrotron

H Aripin. S Mitsudo, IN Sudiana. S Tani_ K Sako, Y Fuiii. T Saito, T ldehara T

Figure 10. List of article data recapitulation based on the number of articles cited

Each scientific article that is in an affiliation can be displayed in order, for example based on the
number of citations as shown in Figure 11.
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Affiliation
[ Ceak PDF
Show 10 ¥ entries Search
Informatika
Judul Citation |F  Tahun
428 Citatio
" Penerapan data mining dalam penderita i 2 07
Citation pertahun H Sulastri, Al Gufroni
Jurnal Nasional Teknologl dan Sistem Informas! 3 (2), 299-305, 2017
Penerapan Decision Tree untuk Penentuan Pola Data Penerimaan Mahasiswa Baru 12 am
SAAradea, Z Asiyan, A Yuliana
Jumal Peneltian Sitrofika 7 (1), 2011
An overview of multi agent system approach in knowledge management model 1 2014
S Suwardi, K Surendro
2014 International Confarance on Information Technology Systems and ..., 2014
Rancang Bangun Aplikasi Konversi Bahasa lsyarat Ke Abjad dan Angka Berbasis Augmented 11 2017
o 0 00 Reality dengan Teknik 30 Object Tracking
268 Dokumen MAKA Ane Annisa, Nurul Hiron
Jumal Onine Informatika 2 (No.1 (2017)), 25-29, 2017
Dokuen pertahun

e P i K ikasi Full Duplex Wab Socket Pada Sister Informasi 8 2018
Pengelolaan Anggaran Universitas Abc
H Husen, A Rahmatulloh, H Sulastri
Simedris: Jumal Teknik Mesin, Elekiro dan llmu Komputer 9 (1), 503-612, 2018
Information Systems Strategic Planning At The Siliwangi University Tasikmalaya 8 201
Al Gufroni
intarnational Journal Of Advanced Engineering Sciences and Technologies ..., 2011

Figure 11. Display the title of the article sorted by the number of citations in an affiliate

Examples of displaying scraping scientific report data reports that are poured into *.pdf format can
be seen in Figure 12. Besides being in PDF format, reports can also be downloaded in the form of Excel.

Alam Rahmatulloh
UTI'U“.’ Siliwangi
o

10 Scholar : DunLOAAAAS

No. Judl Ruther Dipublikasihan Pada i
- s [Setum: Sistem
i Wb A el Tandgs:-E ikt " 1 |20m
[Pemteyeren Siore Aademi [Rbmaidoh 7 @), 320.328, 2019
2 [Sisten Prasens) Bertanis Sk Jarl urtuk Pecinghatan Dalpin (A Rabmatsloh & AT EMAS (Jemat Tokn G Pangabioian 2018
Kahadean Aparat Desa Gunawan 201} 1818, 2019
IRESTIA Web Servics unkuh Inbegras Sestem Aksdema dan R Razal, A Rabmabulon
3 e LIURNAL ILMIAH INFORMATIKA 7 (01). 5459, 2019 201
4 [Mreosochst urea Opomas Kecepatan Dt Transfer paca Roesl AR Mawsna. A 1(1), 2018 o1

[l e TA  (SikrOn 3 (2), TITE 2019 018
[wah The Forward Chaining Methad Furmansan

& PROCESSING FOR !Mﬂ! & [Piar Musa Mandvi: Jourmal of Computrg 2018
[OPTIMIING THE SPEED OF PRESENTING BIG DATA Sdayal 15 (1) 4752 2019

2018 Infernational Confurence on Industrial Erterprss

[Comparmon of Wab Scragng Techrgeen Reqguisr Exresson,
HTWL DOM anc Xpam [Darmevan ¥ Fius. 1% Syiom ... 2018 o
[ & [PFeb Service Avchieciure with SOAP on Reak-ie Daia Access A R 8 Industnal Erterprae. vy
Frgerprrt Aferdance Gunawn, | Darmarwan |and Sysiem ... 2018
Implementation Of Giotwl Sywlom As A Loaston  |RA Faup A
# [Monilorng Meda For Finsl Project on » 1062, 188174, 2019 2018
Appleations
PERBANDINGAN PERF ORMA ALGORITIA KOLONI SEMUT [N Kurrias A
0 [DENGAN ALGORITMA GENETIA-TABU SEARCH DALAM [ f*lmmdw Engnoaring, Science and 1
IPENJADWALAN KULIAH Rt st w4 {1), 1733, 2010
B Permana, EW sl informaia: Jumi Pengembangsn IT 3 (2).
11 [Apikasi Ensikiopeda Pakean Adat Dunia Berbass Android Hedayal A [151-156, 2018 o 2 e
[IMPLEMENTAS! KOMUNSAS! FULL DUPLEX [H Husen, A
12 |MENGGUNAKAN WEB SOCKET PADA BISTEM INFORMAS! [Foshenatuoh, W e § 1y S0t T oo 2 |2om
PENGELOUAN ANGGARAN UNIVERSITAS ABC | Sudsatri
SONWeb A fhurral Tekrsk Eleairo dan Tewokog Informasi 1018

3 ] =]
3 [Token (4T) HUAC SHAS12 Sutaatri, R N flnre™ 72, 2018 1
Sistom Pendusing Kepulusan Layanan Verkaio e —

Figure 12. Report on the results of Web Scraping in PDF file format

5. Conclusion

This research has succeeded in taking and collecting data from scientific articles from Google Scholar.
Based on the experiments, the Google Scholar web scraping implementation research using the HTML
DOM method, has successfully retrieved 238 researcher data from Web Scholar, with 9 attributes and
2,523 articles. The data that has been successfully obtained can be manipulated in the form of visual
recap or converted to * .xIsx or * .pdf data format.
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The application of automatic scheduler in Google Scholar web scraping is one of interesting topics

that can be developed in subsequent research so that the data will be obtained every time change occur
in the Web Scholar.
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