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1. INTRODUCTION

The development of information technology, especially the web site, making social media and online
news will continue to use in the era of big data, online news is one of the sources of the data used by the people
of Indonesia in gathering information/news for the current. The wide range can be accessed using digital
devices / mobile devices[1]-[4]. Online news provides information in the form of data or facts that can be
obtained easily by providing a search engine feature by entering a keyword in accordance with the expected
category [5]-[7]. Nowadays, information and news that spread to much online news, it is likely many lies will
be accepted by the public [8], users should be more selective, and watch any news to know the truth of the
news. News category of online news is very diverse, ranging from economic, political, cultural, sports, natural
disasters, and the news is no less critical on education.

News of the use of information technology, especially the Internet in the field of education, by making
use of online systems in developing students learning processes [9]. Educational development should be
monitored to create more advanced countries and able to compete in the world. One effort to improve human
resources in Indonesia in terms of education, the quality of teaching and learning process conducted by
educators[10]. Therefore, the necessary information regarding the current state of education, educational
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constraints, and related infrastructure in support of education. News of Education in several online news, but
related news of education has not grouped in a data bank in the form of a web, so users should use the search
feature to filter the news.

Analysis of text mining is a quick way to read and summarize textual information to collect sample
data on the website or text documents, finding information that can be accessed via a web browser[11]-[13].
Extracting information from online news, web sites or web mining is a solution that can be used to collect
information related to education issues [2]. Collecting data using surveys, interviews and questionnaires, often
constrained by funding and validity of the data [14]. Web mining or scraping of the Web as an application of
data mining techniques to the website to categorize the relevant information, the classification step, similar
cases, and to detect web spam from several sources available on the Web, in the form of documents and web
services[15]-[18]. The process in the same web mining with data mining, which only differentiates ways of
collecting data. In data mining, processing data retrieved from the data that has been received and stored in the
database, whereas, in web mining, data collection using a web search can automatically download a web page
[19]. Automated data collection, extract information, and traversing a hyperlink on a web page called Web
crawling or Robot [2] [7] [14] [20] [21].

Research about the web scraping has been done, one of the study is to analyze the market in Indonesia
using IP manipulation so that the user agent used is not hindered by the destination site [22]. Scraping Web
can be used to collect data on natural disasters, in a study conducted source data retrieved from online news,
then enter a keyword as a parameter, and extracted into Excel format (.csv) [5]. Web scraping declared valid if
it does not steal data, and manipulate the data, even with the scraping of the Web provides reciprocal symbiosis
with increased traffic from the scraping of the source link [23]. Web crawling application may also be combined
with in-depth search methods to find specific news because the results are more accurate and valid [6]. Crawler
robots can be used in libraries, whose job is to find book content that users often look for before the library
makes a book purchase [24]. Web crawlers can be integrated with REST-based web services, to support the
use of the cross-platform system, and then serves as a library for Python that provides an API to access the data
contained in Google Play Store [25]. Currently, web scraping/web mining can combine with several methods
in Artificial Intelligence to speed up the search data is valid and relevant to the keywords.

Data collection in this study uses web scraping, and web crawlers with Python programming language,
combined with one of the methods applied in Artificial Intelligence [16], to identify and select a reliable source
of data from web sites and online news so that the data obtained is accurate and in accordance with the purpose
of collecting information related to education [26]. Web scraping need to pay attention to the quality of the
data, the accuracy of the data, especially when dealing with the World Wide Web, where a lot of unstructured
data, so a lot of data cleansing and data necessary fail-safe program scraper made. The source of data was taken
from the online news, i.e. www.cnnindonesia.com, www.detik.com, www.liputan6.com. Based on data that
are collected from web crawlers, there is a link from the search data and unstructured online news. In this
research, a depth-first search method is used to be a searching method. Then, this study used unstructured data
from online news with the keyword Education included as a parameter and added search methods in the field
of Artificial Intelligence so that the data becomes more accurate. The addition of this method is expected to
increase the accuracy and obtain the relevant data, and results will be stored in a NoSQL database.

2. METHOD

This study using a combination of Python Programming web scraping and depth-first search method.
We can see the detail in Figure 1. In this study, the source of data collection was taken from the online news,
i.e. www.cnnindonesia.com, www.detik.com, www.liputan6.com. Web scraping process used to input a search
using the keywords "Education", with data taken in the form of dates, headlines, links to photos, news links,
categories, so that specific categories can group them.

Figure 1 is an explanation of the first and in-depth search method. The method used in the search
process starting from the root node of the date to be traced, down to the news URL node, afterwards into
categories, and finally to the final node or news content page that can be determined. This process will continue
until the last node is executed; it will do a reverse search or reverse to search for the next node [6]. When the
process of backtracking is not found, it will be repeated to other new branches to get to the endpoint search by
categories that have been determined [27].

Exploiting Web Scraping for Education News Analysis Using Depth-First Search Algorithm 20
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Figure 1. Web Scraping using Depth first search [6]
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Figure 2. Flowchart of Web Scraping for Education News using Depth-First Search
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Figure 2 shows the flowchart that describes the data searching technique based on keywords, looking
fit of the data using a depth-first search, store data, and analyze results. This study will begin with the process
of loading the URL in online news intended for the keyword "education". After that, the proceed with depth-
first search starts by taking the start date, and the expiration date of the news, the URL news, and a category,
and will be repeated until it is found news that matches the search. Search result URL will continue to scratch
and crawl data in accordance with keywords. Web scraping and web crawling have different tasks even though
they are used on web pages. In the web scraping, users can take the raw data in a web browser, perform text
mining, building a data set is then stored and analyzed to obtain data in real-time.

Web crawlers can move between websites automatically for web scraping, and was assigned to make
a copy of the relevant, seek information, and collect data on the web site. The process of extracting information
then performed, and after scraping and crawling process data, news data will be exported to an Excel file format
(.csv), and stored in a NoSQL database.

3. RESULTS AND DISCUSSION

This study implemented in Python Programming web scraping. An adding a search method by Depth
First Search. The search method will be used as an alternative to obtaining relevant results in accordance with
the three objectives of online news. Web scraping process is done by a number of attempts to produce valid
data.

Python programming is used as a means of annihilation with a written script method Depth First
Search in the search process data. The initial step user enters a keyword and date for the news; these measures
will continue until the data on that date is found, then perform the sorting/extraction of data to choose the news
that is relevant to the desired search. Results of this web scraping is the document/data compiled and stored
using Excel format (.CSV).

After the data extraction process is complete, the process of comparing the data acquisition with three
online news followed, namely Indonesia CNN, Detikcom, and Liputan6. Retrieving data with web scraping in
this study had a span of one year, beginning in January 2019 - December 2019. The data were collected in
accordance with relevant keywords, i.e. about education news. The results of the three-web scraping of online
news will be stored and analyzed all the results obtained, to ensure that the news by keyword searchable.

CNNagustus
Date Headines Photo News links Category
Agustus VIDEO: Kentroversi Wacana ‘lrpor’ Rekaor Asing A AN IO Il 2019080 1/CT200448-41 9640008757 DISE/ AW CONNCOnIsin. com 20100801 194945-400-417542/iceo- TV
Agustus. Agung Hercules: Dari Atiet Pra PON ke Dunia Seletritas Ditpac/akodn. deticnet idvisual 2019 06/01/Jebed660-5814-4015-0328 Rtipe://www.conindonesin. com'clalvaga/20190801 173519 178-417484, Onbvaga
Agustus ekt Rlekior Asing, Moskdoko Sebut Jokow! Mau Aca Kompetisl | DUDG/BKOON. SRt i iswal 2019/07/1 93139200 1409-4916-Be80 DS/ Ww.COnndonesin. comnascnal20 190801 150823-20-417435/ Nasional
Agustus. Guru Besar UL Salahs Sk Marratekcihti inpor Rektor Asing B akn, Seti ot i sl 2015002/1 2000861 a-1629-4108-B3M RIS/ Awan Coningontsin. Comnasional20190801115842-20-417338/g Nasional
Agustus DPR Minta Merwistekahs Kaj Ulang Wacana Impor lekior Asing  BHpes/fakedin detinet i vissal 2019/ 00/26 000020 7c-9676-4200- 003 Mips.//www. Crnindonssia, comynasicnal 201 00001075750-20-41 7270/ Nasionad
Agustus Seddii Kematian, Pollsl Datangl Rumah Paskibra Tangsel Dt/ fakedn et net b il 2018/00/24/Ca006319-28e-4930-997¢ Mipe://waw comy 9-12-41794 1/ Nasional
Agustus Mendikbud Ajukan Penambahan 180 Ribu CPNS Dttpe//akedn detic net sl 2019010870 10821 11564101 -804 Mpa://www.Crnindonesin. Com/nasicnal/20190802181441-20-417833/n Nasional
Agustus 130 Perguruan Tinggl Swasta Ditutup Sepanjang 20152019 DAtpe Ao dn. deti net i visuak 2018/ 06 DERCIIZEat- 15324903 boe! MRS/ waw.CONNG0Nesia.cOmNRscNM/20190802172238-20-4 17574/ Nasional
Agustus Polemik Rekior Asing can Salah Diagnosis Menter Nase DDA ke dn, et et i sl 201 7/1 1/27/T8582106-2c26-4000- 960 DUDE/ /aoata CONINCONISA. COmNascnal 20190802 150101-20-4 17824/ Nasionad
Agustus Menristukatiti Taretian bmpor Rsktor Asing Beralan o 2020 AtE aken et et i izl 201506/ 30/C0610140-TH20-4781-b7¢ MR/ /www.Conindonssia ComNasonal 201008021 14916-20-4 17691/ Nasionad
Agustus Tim Ivestigas: Cek Kesshatan Sswa SMA Taruna Palembang Pttpes/fakedn et net b Vsl 2018/ 10/01/02301 100-5fn 1 -4alc-880n HHtps://www Crnindonssia COmy nasional/ 20190001 135448-12-417394/1 Nasional
Agustus. Canatan Gury Besar UL atas Wiscarna impor Rektor oleh Dkt Bitpac/akeon, deti et i visnal 201 901D ESI2CTIH-9300-4000-8488 MUIDS. Moww Conindonesia. ComNascoa/20 1908021 72456-20-4 17873/c Nasional
Agustus Buntut MOS, SMA Taruna Indonesia Palembang Oibekukan 1 Tatun | Bitpe:/fakedn deti.net sl 20 19/07/14/0961 40ed-00ta-4070-beac BIps./www Conindontsia, Comnasional 20190805 10541 7-20-4 16674/ Nasionad
Agustus VIDEQ: Kontrovers Wacana Rekior impor it/ fakedn et net i visal 2019/ D8 DL GAGIe40-alad-4e82-0700 HHtps:/www Crnindonesia com/ w201 S0806201708-410-4 18023 video- TV
Agustus Kasus Kematian Paskibraka o Tangsel, Polisl Perksa Pelath Dttpes/fakedn detinet i vimak 2014/ 1028/ 7533520 -hadd-£819-029 hHpe:/ www.cnnindonesia, comynasicnal/20 180806 182102-12-4 19002/ Nasional
Agustus Torima Sanksi, SMA Taruna Palembang Akan Coret Semimiiter Difpac//akedn et net i\ isuak2019/07/14/09614063-661n-4070-boad MRS/ W CONNCONSSI.COMINRCON20190806190524-20-4 187991 Nasional
Agustus WVIDEOQ: Capaska Latitan Bersama Paspampres DU AN Sethunet i visnal 201 0E06D1147168-6105 40008020 MRS/ /warw CONINCONISA.COmY N/ 201 08061 20604-403-41 83154 vceo- TV
Agustus Timbarg impor Rektor, UGM Pih Dosen Asing Bt Dongira PTN  Mipe//akcon, detinet i vissak 201 7/06/007 s8207c9-3968-4000-000¢ MIDS.//wam crnindonesia, comynasonal 20190807 1 73826-20-4 1027311 Nasionad
Agustus Perah Nobet Tork Morrison Meninggal Dunia et/ fakodin et net b visal 2019/ 0007/ SI0KIIa-E00-410c-90e0- HHtps:/ www Crnindonssia, comyhRunn/20190007 104200-241-419108% Hbuan
Agustus WVIDEO: Jam Bolajar Siswa Dicurang Akibat Asap Karhuta Dttps/fakodn dethnet i \visal 2019 D80S CISG648-8139 40N 2000 MRS/ /waw CnNindONesia, Comy Tv/201 B08081 £3708-407 419551 Avideo- TV
Agustus Usut Paskibe Tangsel Tewas, Polisi Seldid Proses Latihan Dttpa//akedn deti net kil 2019/08/01/B820a2000- 238040822726 MIRa://www.Crnind0nesia. ComNasica20190809134815-12-4 19536/ Nasional
Agustus 1.124 Titk Panas & Kalbar, Jam Sekolah Akan Dierundurkan AR/ AN, et et iihisual 2019/08/07/0BCHE219-0039-4100- D70 DS/ AW COnBEONSia.ComNRscON20 1908120051 322042043041 Nasional
Agustus Jacki Ganerasi #AntINGaswt Mulss dart Dirl Sendiri DDA/ AN, St Ot i sl 201 M DBD2/ME0CA4D-TTH-4TDe-MEE- PSS/ . Coninconesin. com/Gayn-hidup/20100805173134-284-4189 Gays Hdup
Agustus Tempat Penitipan Anaik Hangus Terbakar, 5 Bocah Tewas Ditpac//akodn. deticnet i vissal 2015/0107/27055028-8071-4604-914e MIDG//arw.CONDCONSSA.COMINMEMAasicnal/20190812091903-134-420 internasional
Agustus Siswi SMA Penemu Obat Kankir Dapst Penghagaan lon Pancasils | BISE./HOON. Setnst. i visual 201906/ 3/ 1858501 -5010-4050-9013- BUSE/Wm.Conndonssin. comnascnal20 190813143041-20-420834/ Nasional
Agustus. VIDEQ: Capiaska totap Kuant Masks Rinds Kebavga BUtpe/akedn, Seti et i sl 2019068/ JS0UITB42-3432-4240-0634 MBS/ Awaw Conindonesia, Com w201 908131 23034-400-4 20830 ideo- TV
Agustus Mengenal Gen Alpha, Generasi Setelsh Milerial dan Gen 2 Petps/fakedn et net b visal 2018/ 10251 225 00 Petps/fwn /g V201900121 Gaya Houp

Figure 3. Result of Web Scraping in CNN Indonesia news

Figure 3 results of the scaling Web in Indonesia CNN web site, data is retrieved varied, relevant
education news, but there is some news unrelated to education news. CNN Indonesia consists of five categories,
namely, lifestyle, tv, national, international, technology, and economics. On average CNN Indonesia will send
239 news every month, with the keyword education news, all the news can be included in all categories.
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a-.tommnwn‘n.mkuwwmw- deticnat, 2400000 Hisps:/Mhot, detk, Pans- detiMot
Sumat, 30 Agu 2018 15:53 WIB | Mengena Uiversiias Knairun yang Veal Akisat Video O hs//asoch. deti.ont Y. Do/, e YROM-UriYIratas-Aay SeticNews
..-.np.-mnm\n'mm Irxonesia Hebat Jica Mienial dan Gen 2. heigs.//asocn, detiont. Y. 7T e g, ek, Sami-donmia-be Setiews
muwmon&m‘mmmw,wwnwu deticont, [ 468077 1/aa-hehAusan-SMOIng o SeticNews
mawmo:ﬂn‘mwmwwmmm Setiont, . - ausrale
J—‘&*m’!&”‘wmwmm:wm Setiont 1821 teps./ etk 686701 D00 b SeticNews
a-.aou-monmm:mw.mamomw detiont, Tted1 tigs; ek s pkDlah-dh-BE SetikNews.
uammo'mn_mmwmwwuunm Seticont. L etk an ik SetiNews
Jumat, 30 Agu 2019 10:07 WIB | Fast Jaiad Ungkap 4 Kriteria Menter yang Cocok Uik deticont, b/ etk Jakal-rghap SaticNews
Jumat, 30 Agu 2019 0943 WIB | ol Lamongan Gelar Semiear lareng L) Detiret Ll Cetk 4 "GN SetiNews
Jumat, 30 | Kerajsan Sriwijaya can Bajak Laut Saticont, ey 14010022 bings://nvews, etk sah-keraiaan-sitwy SeticNews.
Jumat, 30 wi yataan Ridwan Saidi ‘Scwiaya dan Tan Saticont 1073726dt; bings:/inews, desik 46863 Iy i deticNews
Jumat, 30 Agu 2019 €390 WIB | Perguran Tnggf Lebanon Siagkan 10 Beasiswa Pelfar daticont 16 bips://mws, detik ggHebancer1 detikNews.
“Dwm.hﬂl”‘mmumﬂmﬁb‘w“mu detiont, Moot ek at-Sachian- s SeticHor
Kaemia, 20 | Jack M Maresia Massa Do Gk Ko 4 Jam St etis.ont, K73 ootk 9-ManuIa-mEsa-< Seticat
K, 20 Agu 2019 20:34 WIB | Keris | 0P Mok TN Tidsk Togs Separatis & Pagu Setiont PN V—— o minta-inknd Setikhews
unwmomn:mwvma-mmammm deticnnt, TTI0N tegms/ ot etk NO-DENUDR- SaticHor
Kamis, 20 Agu 2019 20:04 WIB | Wagut Jabar Harap Marganas dan HAN Jad Momentur Setiont. L et Jabar-harap-hargan deticNews
Kaemis, 29 Agu 2019 18:43 WIB | Jelang Pikacies, Bupati Anas Kumgutkan Para Cakon Ke setic.ont, o1 iR /e, etk COMY Derita-{wa-temur/ 460401 4 etang-plkades. deticNews
n-.-mmumsw-jmmww,mwwu daticont 127202217, g/ wn, etk 62587 vacke- 5 detiNews

Figure 4. Result of Web scraping in Detikcom news

Figure 4 results from web scraping Detikcom. Detikcom online news has a lot of users, because the
categories suggested by these sites are very diverse, ranging from the category of news, finance, the most
popular searches, technology, sports, automotive, until the health category. It makes the user very comfortable
using the site with ease of data of all kinds of things. The average Detikcom will send more than 500 news
every month for a specific category. As more data is obtained from this site, we need to filter to the information
being used is valid. Because not all data transmitted includes accurate data.
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Date Meadines Photo Snks News Link Category
25 Agu 2019 216 Gus Solah Minta Anggwan Ll nagns-Ky, 2k 2ed retl ZDOLYKY N —
24 Agu 2019 20:42 | Soal Kasus Vina Ganut, Wagub Jabar Harap Moral C betpaciicdnt sy AKATAZed SR VOKTHOL : ot 30900 Ve Qi Perstwa
23 Agu 2019 14:48 | Dukung Pendicican, BRI Tambah Kerjasama Program Magang g3 Ky AKAMAIZed feVTONWRCAW] T DD/ ADASAnS, 1 g & Bank
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01 Agu 2019 08:00| Gagal Persiapkan Dana Pendidian Anak? Mungiin ini Penysbal PIpec/icdnd s by WaTyy o oul Bisns

Figure 5. Result of Web Scraping in Liputan 6 news

Figure 5 is the result of scraping Liputan6 website. Liputan6 has a slightly different category with two
online news that have been discussed, namely events, liputan6 citizens, economy, territory, bibs news, hot,
bank, and celebrities. Based on two other online news, web sites Coverage 6 show fewer data scrape. Within
one year from the average monthly post data as much as 28 education news records, this is very much different
from the results memos between Indonesia CNN and Detikcom.

Based on Figure 3, Figure 4, and Figure 5, the number of results scraping of three online news gets
mixed results. Online news scraping Detikcom has the most substantial amount of data to be searched by
keyword education news, but data obtained by the analysis of the needs of scraping back right post. Analysis
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of the data scraping results obtained, the next step is the comparison of data scraping the relevant and valid
data less relevant even unrelated to the keywords that are searched, is evidenced in Table 1. In Table 1 are
shown all data scraping of three online news, from January 2019 until December 2019.

Table 1. Comparison web scraping with relevant data

Number of Scraping Data Results

Number of Relevant Data Results

Month CNN Detik Liputan Relevant Data Irrelevant Data
Indonesia com 6 CNN Detik Liputan CNN Detik Liputan

Indonesia com 6 Indonesia com 6
January 196 702 21 21 696 21 175 6 0
February 202 792 26 32 779 26 170 13 0
March 258 1107 34 51 1067 34 207 40 0
April 148 700 11 15 679 11 133 21 0
May 136 633 39 45 621 39 91 12 0
June 182 660 17 69 643 17 113 17 0
July 242 938 24 71 914 24 171 24 0
August 279 895 23 58 881 23 221 14 0
September 250 853 29 64 831 29 186 22 0
October 353 1213 40 121 1180 40 232 33 0
November 321 1192 43 99 1154 43 222 38 0
December 309 937 32 127 925 32 182 12 0
Total 2.876 10.622 339 773 10.370 339 2.103 252 0

Table 1 presents a recap of the results of a web scraping produced by CNN Indonesia, Detikcom, and
Liputan6. Based on tests conducted, the results can be seen most news posting them on the website Detikcom,
in the first year, there were 10,622 observation posts news about education news, with the amount of data
relevant to as many as 10,370. Figure 6 displays the comparison between the data scraping with data relevant
to the site Detikcom data discrepancies are not much different, which means that the results of the keyword

search feature pertinent to the news category.
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Figure 6 graphs the results of the data erasure with three online news, the results of the second-largest
amount of data on CNN Indonesia, the scraping of the entire record 2,876 news reporting, with relevant data
as much as 773. From the result, it can be seen that every month the news about the news post more than 300
education news. Based on Figure 6, there is more than half the data be erased using the keyword search feature
on the CNN website Indonesia is not optimal, many irrelevant posts with results taken. Results of data
extraction Liputan6 within one year, there was news about education news that a record 339, extraction of all
data relevant to the keywords searched. Although the post every month a little bit, but Liputan6 search feature
on the site, displaying data corresponding to a keyword input from the user. Based on the three online news
that has been studied, the results revealed a significant difference between the amount of data scraping and also
the amount of relevant data.

4. CONCLUSION

Based on the implementation and testing of web scraping done with Python Programming with Depth
First Search method, it can be concluded that the feature by entering a specific keyword search will affect the
result of scraping. Depth First Search will significantly affect the process of searching in web scraping because
this method will perform keyword and selecting post similarity date then find the destination URL. From
scraping web for three online news, it can be concluded that the results obtained are very diverse, Detikcom
produces result data erasure most, Liputan6 sites has a number of deletion of data is the smallest. Still, the data
collected as a whole is very relevant than Detikcom and CNN Indonesia. But, CNN Indonesia has a lot of
irrelevant data.
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