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HOPIBHAJIBHAIN AHAJII3 EOEKTUBHOCTI
HAIBY OB SELENIUM TA BEAUTIFULSOUP

Ha cbozo0HI Kinbkicmb yugpoesoi iHgpopmayii y ececeimHili mepexci 36iabWyeMbC eKCNOHEHYIANbHO 3 KOMCHUM
pokom. Tomy 3pic nonum Ha aHa.ni3 daHux 3 eebpecypcis. [Ipome 045 npoeedeHHs onepayilli 3 daHumu ix nompi6Ho
cnouamky ompumamu 3 0xcepeaa. IcHye dyxce 6azamo iHcmpyMeHmis, HanucaHux hid moegy python das po6omu 3
sudobymkom iHopmayii, 3 akux selenium ma beautifulSoup eeaxcaromvcsi HalinonyaspHiwumu. ITonpu me, wo obudsi
Had6ydoeu npayrwrwms docums dobpe, pPO3POOGHUKU NPUKAAGHO20 NPO2PAMHO20 3a6Ee3NeYeHHs] HaMazarmscs obpamu
Halibinbw onmumasabHy 3 Hux. ToMy 8UHUKAAQ HEObXiOHicmb nepegipku yux deox nakemie Ha egekmusHicmo, Y pobomi
po32/AssHymo mpueaaicms pobomu napcepie 0451 nowyky mezie Ha 8e6cmopiHyi 3a donomozow pizHUX mMemodie ma
naamgopm. JlocaiosxiceHHss npogedeHo HA 0CHOB8I OHAAlH-naam@opMm 0451 npodaxcy moeapis. Pezysbmamu nokasaau, ki
came iHcmpymenmu ma gyHKYii Halikpawe sukopucmogyeamu 0151 3HaAX00HCEHHs: mosapy HA iHMepHem-mMaza3uHax.
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Nowadays, the amount of digital information on the World Wide Web is growing exponentially every year. Therefore, the demand
for data analysis from web resources has increased. However, to perform data operations, information must first be obtained from the
source. Today almost every popular programming language has at least one library that can perform web scraping operations and extract
data from websites, although some of them are hard to use or not compatible with the language of the projects, that this data is intended.
Therefore, a lot of developers use python as the main tool for such projects. It can be used to build almost any platform and communicate
with the parsers within a project. Also, this language is easy to use and has a huge community. There are many python-based tools for
working with data mining, of which selenium and beautifulSoup are considered the most popular. Despite the fact that both add-ons work
quite well, the developers strive to choose the most optimal one. Thus, there is a need to test these two packages for effectiveness.

The paper considers the duration of parsers to search for tags on a web page using different methods and platforms. The study
was conducted on the basis of online platforms for the sale of goods. The results showed which tools and functions are the best choices to find
products on online stores. The object of analysis was the website “Rozetka”, which is the biggest and the most popular online store in Ukraine.
This article has described the advantages and disadvantages of using these libraries especially for scraping data from online stores. To
analyze these add-ons, there was a special program created which can open the website on a browser, find the search bar, and enter the
name of the desired product, afterward using various methods of these libraries perform a product search. For each search time was
recorded. The results showed that beautifulSoup can find tags faster than selenium in general, however, for searching and web scraping
online stores selenium can perform better and is more suitable.

Keywords: web scraper, selenium, beautifulSoup, python, online store, tag, web page, search.

IMocTaHoBKa nMpodsieMHu y 3araIbHOMY BUIJISAL
Ta ii 3B’A30K i3 BaXKJINBMMH HAYKOBUMU Y¥ NPAKTHYHUMH 3aBJAAHHAMHU

CroroziHi cdepa BUAOOYTKY NaHUX 3 BEOCTOPIHOK JOCHUTH JOOpEe pO3BHHEHA 1 Oe3lid TemepiliHiX MOB
MpOrpaMyBaHHs MarOTh Ha0yJOBH, SIKi 3 JIETKICTIO MOXYTh 3HAHTH Oy/b-siKi aHi 3 1uX JpKepelt. [IpoTe He 3aBxkan
3pYYHO BHKOPHCTOBYBATH IIEBHI MOBH AJIS KX 3anad. Hanpuknan, s rathopM HaNMCaHUX OZHOKO MOBOIO He
JIOPEYHO BHUKOPHCTOBYBATH Mapcep IHIIOI — Il HAKOMWYY€ HAUIMIIKOBY iH(OpMAIlio, YCKIaHIOE peai3aiito i
piAKo € e(peKTUBHUM BUPIIICHHSIM MpoOiIeMu. 3apa3 Ayke MOMyJISIPHOIO € MoBa python, ajpke Ha OCHOBI 11i€i MOBU
MOJKHA 3pOOHTH Maiike OyIb-sKH MPOEKT, TOMY i1 YaCTO BUKOPUCTOBYIOTH JJISI CTBOPEHHS IPOAYKTIB. Uepes Taky
MOMYJISIPHICTh 1 3pYYHICTH Ii€l MOBM, BOHA TAKOX CTaja XOPOUIMM IHCTPYMEHTOM ISl MOIIyKy iH(popMarii Ha
TEepPEeHAaX IHTEPHETY.

Tum He MeHI, BuOIp MOBH — Ie HE JHIIE €QuHA IpobieMa A po3poOHUKIB, HABAXKINM € came BHOip
HaHKpaImoro iHCTPyMEHTY cepel MaKeTiB s BUAOOYTKY JaHWX, aJpKe YCi BOHH 3/1e0UTBIIOT0 BUKOHYIOTH OJTHAKOBI
¢ynkmii. s sBubopy HanOymoB He JHIIE MOTPIOHO 3HATH, SIKa 3 HUX MTOKa3ye Kpamry e(eKTUBHICTE, a i BpaxyBaTH,
3 SIKOTO caMe JDKepelia BUA0OYBaeThCs iHpopMartis.

[To3ask oHNAWH-Mara3uHU MICTATh BEIMKANW 00’€M JaHWX, caMeé BOHHM 4YacTO € JDKepesoM iHQopmariii.
OCKIJBKH KUTBKICTh TAKAX Mara3wHiB JIy’Ke 3pociia 3a OCTaHHI pPOKH, a MOMUT Ha iH(GOpMaIlilo 3 HUX Hajam Oye
JutIe 301TBITYBaTHCS, caMe IHTePHeT-TIaTGOpPMHU CTaId 00’ €KTOM HAIIOTO TOCTiKSHHS.

BusHaueHHS e()eKTUBHOCTI KOXKHOTO 3 IHCTPYMEHTIB BKJIIOYANO HE JIMIE CaM TOMIYK [MaHWX, aje U
iHiITiaMi3a11it0 MOIYIB, SIKi TAKOK BIUITMBAIOTh HA YaC BUKOHAHHS ITPOTPaMH.

AHaJi3 gocaixKeHsb Ta myomikamii
3rigHo 3 crarrero Peituen Yamman [1] Selenium — me API cepsic, sikuii Jae 3MOTy BHKOPHCTOBYBAaTH
IHTEpaKTUBHI €JIeMEHTH Opay3epa, CTBOPIOBATH aBTOMAaTHYHI TECTH YM 3HAXOJWTH AaHl Ha BeOpecypcax. Takox ms
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HaA0yI0Ba Jla€ MOXJIMBICTH ONPAIbOBYBATH KOJI javascript, ToMy Mae Oiblie QyHKIIH, HiX iHOI. Takox e eauHa
6i0JioTeKa, 10 YMOXKIIMBITIOE MTOIIYK IIPUXOBAHUX EJIEMEHTIB HA CTOPiHKaX.

VY crarti [1] ommcano nHanOynmoBy BeautifulSoup — me GibmioTeka s MoBH python, sika mae 3Mory
3HAXO/UTH JIaHi 3 BEOCTOPIHOK 3a JIOIOMOTOIO JIONTOMDKHOI 0i0mioTexu request. [Tonryk BinOyBaeThest cepell TETiB
HTML cropinku, sixka ¢opmyersest micnst GET 3amuty no agpecu. HanOynmoBa myxe mpocTta y BUKOPHCTaHHI, 1l
GyHKIIT 3po3yMim, 3 i1 JOIMOMOTOI MO)KHA OINMpPanboBYBaTH Takok XML HOKyMeHTH, Ta Bce XK il MOXIIHBOCTI
JI0BOJII OOMEKEH.

Selenium 4acTo BUKOPUCTOBYIOTH IIEPEIOBCIM Il CTBOPEHHS TIOCIIIIOBHOCTI JTiif 1 y7Ke MOTIM /ISl HOUIYyKY
€JIEMEHTIB, y TOH 4ac, sk beautifulSoup BMie Jiie nrykaTti el1eMEeHTH 3 KOHKPETHOI CTOPIHKH.

i nBi 0i0mioTekn m0Ope CIPaBISIFOTHCS 3 MOUIYKOM iHQopMarii 3 JOKYMEHTIB, ajie, BBRXAETHCS, IO
beautifulSoup mpariroe MOBITBHIIIE Yepe3 MPOCTY PeaTi3alliio alropuTMiB. 3 IHIIOTO OOKY, I 0i0MiOTeKa MoKa3ye
Yy0Bi pe3yybTaTd 3 HE00 €EMHUMH 3aBAAHHIMH.

Takox BapTo 3ayBaXUTH, IO € MOXJIMBICTH MOEAHIOBATH I OIONIOTEKH, a caMe€ BHKOPHCTOBYBATH
selenium IS TIPOBOJICHHS oOIllepalliii 3 IHTEpaKTUBHAMM eJIeMEHTaMH, Toal sk beautifulSoup moxe 3abe3neunTh
MPOCTH MomIyK exeMeHTiB. OfHaK, i 3ayBaKUTH, IO LEHl METOJA HE 3aBXKIM €(PEKTHBHUHA 4epe3 I0JaTKOBY
iHIIiaTi3a1iio mapceepa.

Tum He MeHIII, He BCi MOTOPKYIOThCS 3 TBEPIDKEHHSIM, 110 beautifulSoup, nparroe nosinpHime 3a selenium.
Tax ®pank Anpane [2] 3a3Hauae, mo beautifulSoup mpariiroe MBHUAIIE 3aBIAKA MIBUAIIOMY ompaitoBanHio HTTP
3aIuTIB, Y TOW Yac gk Selenium € MoBiIbHIIIMM, 00 ompaiboBYe BCi (haiis 3 BeOCTOPIHKY. 3a3HaveH] CTaTTi 1aToBaHi
2021 pokoMm, a TOMY MOPIBHSUTBHUH aHalli3 €()eKTUBHOCTI ONMMCAHUX y HUX IHCTPYMEHTIB € JIy)KE aKTyaJbHUM Ha
CHOTOJIHI.

Crin TakoX 3a3HaYMTH, IO BKEe OynHM CrpoOW omucatH JesiKi alropuTMHU IOUIYKY JaHUX B OHJIAKH-
Mara3uHax. Tak y cTaTti [3] omucaHo, anropuT™M 3HAXO/KEHHS AaHUX JUIs CalTy amazon.com 3 BHUKOPHCTaHHSM
6i6mioreku selenium. 3 i€l myOmikauii BUAHO, MO HAA0YAOBA selenium € HAMOTYKHA 1 BMiIAae 0e3J1id KOPUCHUX
GyHKUIN Ui CTBOpeHHs! mapcepa. Takoxk y cTarTi BHKOpUCTaHO OiOmioTeky pandas, sika Jormomoriia aBTopy
30epiraTH JaHi MiCIIs 3HAXOKCHHS 1X Ha CaiTi.

@opMyTIOBaHHA WieH cTaTTi
Mertoto pobOTH € TIOpPIBHATH Yac BUKOHAHHS 3aBJaHHS IHCTpyMEHTamH selenium i selenium Ta BUBYHTH
ixni MeTomy nomryky eneMeHnTiB y HTML ¢aiini Ha OCHOBI JaHUX OHJIaHH-MarasuHy.

BukJj1ax 0CHOBHOTO MaTepiajy

JJist TOCSATHEHHST METH LbOI'0 JIOCHI/DKEHHs OyJI0o CTBOPEHO IMPOTrpaMHy peasii3ailiio mapcepiB MOBOIO
python, ska nama 3MOry B3a€MOJISITM 3 CEpPBICOM OHJIAHH-Mara3uHy Ta IIyKaTH Terd MPOJYKTIB Ha HbOMY 3a
JIONIOMOT010 Han0y 0B selenium Ta beautifulSoup.

oxepenoM naHux Oyno oopano caidT “Rozetka” [4], sikuii € HaOLIbIIMM cepBicoM B YKpaiHi cepe]i OHJIaiH-
MarasuniB. CaiiT aysxe MomyJsipHHid cepell YKpaiHIliB, TOMY € 4yJJOBUM 00’€KToM s aHalizy. [Ipeamerom nouryky
Ha r1atdopMi Oysio 0OpaHo NONYJSIpHUN HAa pUHKY MOOLIBbHMI Tenedon kommanii Apple iphone 12 Pro Max.

Ha xanp, 3anut GET He Hagae html 1oKyMeHTY 3 POIYKTOM, OCKIIBKY Mara3uH OJIOKY€E 3alUT Ha HbOTO.
A oTke emuHUI cHOCIO, SIKUM MOYKHA OTPUMATH I[ei eNIeMEeHT, — [ie MOMIIMBICTh IHTEPAKTUBY 3 javascript, 1o Jae
3MOTY BIIMCATH HAa3By TOBApYy B IIOIIYKOBY CTPI4Ky, a BIATAaK IOCII/KYBAaTH BUXITHHH JOKYMEHT. €IUHUM
IHCTPYMEHTOM, SIKUI MOXKE B3a€EMOJISATH 3 javascript, € selenium, a oTke Horo iHimiamizamis € 000B’I3KOBOO IS
000x Ha0yI0B JUIS MOJAIBIIOTO aHAJI3y CTOPIHKK. Y 3B’SI3KY 3 IIMM Yac Ha 1l aKTUBAIliI0 B HAIIOMY JOCJIKEHH]
Oy/ie OMmyIIeHO.

JlocTiKeHHS BKITIOYAIO ABa €KCIIEPUMEHTH

- TIOpIBHSAHHA Yacy JIMIIE JUIS [TOUIYyKY €IeMEHTa,;

- TOpIBHSHHS Yacy JUIs MONIYKY eJIeMEeHTa 3 ypaXyBaHHsIM iHiljiani3aiii moayms beautifulSoup.

OtpuMaHi [aHi MOKIMKAHI JOTIOMOTTH 3PO3YMITH, fSKa 3 HaAOyAOB IPAIO€ MIBHAIMIEC IS IOMIyKY
€JIeMEHTa, a TAKOXK MOKA3aTH IOLUUIBHICTE BUKOPHCTAHHS MOIYJIB JIs BUIOOYBaHHS TaHUX 3 iIHTEpHET-Mara3nHis.

Jns mocmimkeHHs OyJI0 CTBOPEHO CIeniali30BaHNi MPOTrpaMHNil MPOIYKT, IPX peai3amii SKoro CroYaTKy
BUKJIIMKAEThC MeTona driver.get, sikuil BiIKpUBae callT Mara3wHy, OMICIsS 3HAXOJMTHCS IMOIIYKOBa CTpivKa 1
BBOJIMTHCS Ha3Ba ToBapy “iphone 12 Pro Max” 3a momomororo mMerony send keys(). Ilicns 3aBaHTak€HHS CTOPIHKA
3 yciMa ToBapamu mporpama otpumye html cTOpiHKY i IIykae OakaHuil eJIeMEHT.

Jns aHamizy BUKOPUCTAHO TaKi MeTou OibmioTeku selenium:

- By.XPATH

- By.CLASS NAME

- By.CSS SELECTOR

Ockinpkm 6ibmioreka beautifulSoup He moxe camoctiiitHo 00pobmsaTn XPATH, Oymo mocmimkeHo nHie
JIBa METOJIH, 5Kl € BiAMOBIAHMKAaMH 110 selenium:

- find all(*, class_=)

- select()

Pe3yspTaTi BAKOHAHHS MPOTPaMy JUTsl KOXKHOTO 3 METOIIB 3 IMOLIYKY €IeMEHTA Mpe/ICTaBIIeH] B Tabuumi 1.

[Mizcymxn anpoOartii mporpamu MOIIyKy eJIeMeHTa 3 YpaxyBaHHM iHimianizanii HanOyaosu beautiful Soup
TIpeICTaBIIeH] B TabmmIIi 2.

BicHuk XMeabHUYbK020 HayioHa1bHOo20 yHisepcumemy, Nel, 2022 (305) 51



Technical sciences ISSN 2307-5732

BuCHOBKHY 3 1aHOT0 JOCTiNKeHHH i IepCIeKTUBH

TaGmst 1 NOJAJIBIINX PO3BIAOK y TaHOMY HANPSAMi
[IBuaKOAIS METOAIB JJIs IOIIYKY €JIEMEHTa Ilin yac BHUKOHAHHA JAHOTO JOCIIKEHHA
MeTtox Yac, ¢ Oyno IpoaHai30BaHO 7iBa IHCTPYMCHTH V11 MOBH
By.XPATH 0343468 python, a Takox IepeBipeHO Ha MIBUIKOMiIO IXHi

MeTom. BpaxoByroun yci pesynbraTl 3 TaOmHmsx 1
Ta 2, MOXHA CTBEp/UKYBaTH, IO Haa0yaoBa
beautifulSoup, cripaBi, 3HaXOUTH eeMeHTH Ha html
JOKyMEHTax MIBUALIe 3a HanOynoBy selenium: yci
METOJM IBOT0 IAKeTy ITOKA3ald KpaIlid Yac st
3HAXO/DKCHHsI TeTiB, HAWKpAaIllMM 3 HUX BHSIBUBCS
metox find all(), sikuit 3HaiimoB iHpoOpMamito yaBiusi
mBume 3a meron select() Ta B pasu mepeBepIivB

By.CLASS NAME | 0.259308
By.CSS SELECTOR | 0.039893
find all(*, class =) | 0.014951

select() 0.033909

Tabnurs 2
[IBumxoMis METOIIB 3 YpaXyBaHHSM iHiIiai3arii

Merox Yac, ¢ BUKOHAHHS Maike ycix QyHKuiii Momyns selenium.

By XPATH 0.343468 OpHak B MeEpIIOMY EKCIepeMeHTi He OyIio
By.CLASS NAME | 0.259308 BPAXOBAHO dac iHilliaNmi3amii mapcepa, IO CYTTEBO
By.CSS_SELECTOR | 0.039893 3MIHIOE Yac BUKOHAHHS: 3 TaOmuui 2 BUAHO, IO
find all(*, class =) 0.463759 MIBUAKOMIS 30umbIImiIach y moHan 10 pasis, a 1e
select() 0.569477 OutbIe 3a Oyab-sKMHA MeToN HanOymoBu selenium.

Tomy MOXHa 3pOOMTH BHCHOBOK, IIO 332 MOXJIHBOCTI

BHUKOPUCTAHHS HTTP 3aITUTIB, 6i0mioreka

beautifulSoup milficHO mpaIroe MBHIIIE YIS MOIIYKY TETiB 3 BEOCTOPIHOK, ajie SKII0 TaKOi MOXKJIMBOCTI HEMaAe€ i
NOTPIOHO IHTEPAKTUBHO TPAIIOBATH 31 CKPHUIITAMU javascript, TO JOLIJbHIIIE BHUKOPUCTOBYBAaTH HaA0y/IOBY
selenium. [To3asik gocmimkeHHs OyJo MpoBeieHe Ha OCHOBI IHTEPHET-Mara3uHiB, JUIs IKMX 37e0UThIIOro HeoOXiqHO
IHTEPaKTUBHO KOMYHIKYBaTH 3 BeOCTOPIHKOIO, TO Kpallle BUKOPUCTOBYBaTH 0i0iioTeky selenium, sika 3MEHINHMTH
yac anpo0Oarrii mporpaMu Ta ¢()eKTHBHIIIIC BUKOHAHHS 3aBIaHHS.
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