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ABTOMATHU30BAHA EKCTPAKIIS CTPYKTYPOBAHOI
IH®OPMAIII 3 MHOKXNHHU BEB-CTOPIHOK

C /. Iocopinuii, A.A. Kpamos

OOrpyHTOBaHO JOIINEHICTE BUKOPUCTAHHS METOIB €KCTPAKIIii CTPYKTYpOBaHHX AaHUX 3 MHOXXUHUA HTML-cTOpiHOK 1714 31iICHEHHS
indopmariiiHoro mouryky B Mepexi Internet. IIpoananizoBaHo OCHOBHI METOH €KCTPAKIii CTPYKTYPOBAHHX JaHUX 3 MHOXKHHHU BeO-CTOPIHOK, K1
c(hOpMOBaHi CIIJIBHUM CIIEHapieM, ajie pi3HUMU HabopaMu JaHuX. Po3risiHyTo Kiacudikaiito METOIIB 3a CTyleHeM aBToMaTH3alil ((hakTopy BIUIUBY
KOpHUCTyBa4a) porecy (popMyBaHHs M1abIoHy. JleTalbHO OMICAHO IPHHIMIN POOOTH OCHOBHUX HEKOHTPOJIbOBaHKX MeToiB (Roadrunner,
FiVaTech, Trinity), po3risiHyTo ixHi nepeBaru Ta Hegoniki. OOIpyHTOBAHO JOLIIBbHICTh BUKOPUCTaHHS MeToay Trinity st ekcTpakiii tanux
MOPiBHSAHO 3 iHIIMMU MeToamu. [TokazaHo npoGyieMy BUOOpY BXiIHHX JJOKYMEHTIB MeToxy cepea MHOXuHU HTML-cropinok muist hopmyBaHHs
y3arajpHeHoro mabiony. IIpoBeeHo excriepuMeHTalbHy HepeBipky Meroy Trinity Ha MHOXuHI HTML-CTOpIHOK aHIIIOMOBHHUX CTaTel
YKpaiHCBKHX HayKOBUX *KypHauiB. [l ¢popmyBanHs TecToBoi MHOKHHE HTML-cTOpiHOK BUKOHAHO aBTOMATH30BaHU 00XiJ] BeO-CalTIB xKypHAIIIB
3a JIOIIOMOTOI0 MOLIYKOBOT0 poboTy. Peanizaniio nourykoBoro podoty 3/1ilCHEHO 3a paxyHOK 00poOku 06’ektHOT Moaerni HTML-nokymeHTiB,
OTpUMaHUX 3 BeO-caiiriB. Illabnonu (perymsipHi Bupasu), copmoBani MerogoM Trinity, 3acTocoBaHo 10 Bcboro Habopy Bximaux HTML-cTopinok.
PesynbTaTé eKCTpaKIil — CTPYKTYpPOBaHi aHi Ipo CTATTi (Ha3Ba, aBTOPH, aHOTALisL, KIIFOYOBI CII0Ba) — €KCIIOPTOBAHO J10 6a3M JaHUX 3 MOXKIIUBICTIO
X IMOJANIBIIOT0 aHANi3y. 3/1HCHEHO MOPIBHAHHSA OTPUMAHHUX PE3yJIbTaTiB 3 JaHUMH IPO CTATTi, OJICPIKAaHUMH 32 JJOIIOMOT'0I0 aHaIi3y 00 €KTHOT
Mozeri Be6-cTopiHOK BIacHOpyd. OO6paxoBaHO MOXHOKY BUKOPHCTAHHS MeToxy Trinity Ha excriepuMeHTanbHii MHOXHHI HTML-cTOpiHOK.
Kir040BIi c110Ba: €KCTPAKIisl JaHUX; METOAU eKCTPAKLil; Kracudikamis MeToaiB excrpakuii; Merox Trinity; TepHapHE JepeBO JOKYMEHTY;
npedikcHuit 00Xixa nepesa; 00’ exTHa Moaenb HTML-cTopinku; aBToMaTH30BaHe 30MpaHHs BeO-CTOPIHOK; MOLIYKOBUIT poOOT; 11abioH
HTML-cropinku; GopMyBaHHS peryIsPHOTO BUPa3sy.

O0ocHOBaHA [ETeCO00Pa3HOCTD HCIIOIb30BAHUS METOJIOB SKCTPAKIMU CTPYKTYPHUPOBAHHBIX JaHHBIX H3 MHOkecTBa HTML-cTpanun uist
ocyIiecTBICHHS HH()OPMAIOHHOTO MOUCKa B ceTH Internet. [Ipoananu3upoBaHbl OCHOBHBIE METObI OKCTPAKIIHU CTPYKTYPUPOBAHHBIX JAHHBIX U3
MHOKeCTBa BeO-CTpaHHUII, KOTOPEIE C(OPMUPOBAHBI OOIIMM CIIEHApHEM, HO pa3HBIMU HabOpaMy JaHHBIX. PaccMoTpeHa kiaccuukanys METo 0B M0
CTeIeHH aBToMaTu3anuy (pakropa BIMSHUS HOJIB30BATENs) IIponecca popMupoBanus madiaoHa. [1ogpoOHO omvcaHbl MPUHIMIE! paOOTEI OCHOBHBIX
HeKOHTposupyeMbIx MeTos10B (Roadrunner, FiVaTech, Trinity), paccMOTpeHbI HX peUMyLIecTBa  HegocTaTku. OO0CHOBaHA 11€71€C000pa3HOCTh
HCTIONB30BaHMs MeToa Trinity JUIst 9KCTpaKIMK JaHHBIX TI0 CPAaBHEHHMIO ¢ APYTUMH MeTofaMu. [loka3ana npobiema BEIOOpa BXOTHEIX JOKYMEHTOB
Mertoza cpenu MHOKecTBa HTML-ctpannm juist popmupoBanus 0600menHoro mabinona. OcymiecTsiieHa [ [akcepuMeHTalIbHas IPOBEpKa METo1a
Trinity Ha MHO)XecTBe HTML-CTpaHuIl aHIIIOA3BIYHBIX CTATeH YKPAUHCKUX HAY4YHBIX KypHaIoB. {11 GOpMUPOBAHHUS TECTOBOTO MHOXKECTBA
HTML-cTpaHuI BEIIOIHEHO aBTOMAaTH3UPOBaHHEINH 00X0 BeO-CaiiTOB XKypHAJIOB ¢ IOMOIIBIO IOUCKOBOr0O poboTa. Peann3amnuio mouckoBoro podora
OCYIIECTBIIEHO 3a cueT 00padoTku 00bexTHOI Monean HTML-1okyMeHTOB, IOTy4eHHBIX ¢ BeO-caiiToB. [11ab1oHBI (peryJisipHbe BEIpaXKEHH ),
chopmupoBanHbie MeToioM Trinity, mpuMeHeHsI KO BceMy Ha0opy BxoaHbix HTML-cTpanui. Pe3ynbTraTsl SKCTpaKUUK — CTPYKTYPHPOBaHHBIE
JJaHHBIE O CTAaThsIX (Ha3BaHUE, aBTOPBI, AaHHOTAILMS, KITIOUEBEIE CII0BA) — HKCIOPTHPOBAHO B 023y JaHHBIX C BOSMOXKHOCTBIO UX IOCIIEIYIONIETO
ananu3a. OCylIEeCTBIIEHO CPaBHEHUE PE3YJILTATOB SKCTPAKLUHK C JAHHBIMH O CTaThsX, OJTyYEHHBIMHU C TOMOIIBIO CAMOCTOSTEILHOIO aHAIN3a
00BEKTHOI Mozienu BeO-cTpanuil. PaccynTana MmorpenHoCTbh NCTOJIb30BaHus MeToa Trinity Ha skcnepuMeHnTanbHoM MHOXecTBe HTML-cTpanum.
KiroueBble coBa: SKCTPAKIHS JAHHBIX; METObI SKCTPAKINY; KIacCH(HKAIUI METO0B dKCTpaknuy; Metox Trinity; TepHapHOE AepeBO HOKYMEHTa;
npeduKcHbIA 00x01 nepeBa; 00bexTHas Moxenb HTML-cTpaHuIbl; aBTOMAaTH3UPOBAHHEIN cOOp BeO-CTpaHUILl; TONCKOBBI pPoOOT; MadiIoH
HTML-crpanuusl; GOpMHPOBAHUE PETYISPHOTO BBIPAKECHHS.

The expediency of using methods of structured data extraction from a set of HTML pages for the information search in the Internet is substantiated.
The main methods of structured data extraction from the set of web pages, which are formed by a common scenario with different sets of data, are
analyzed. The classification of methods according to the degree of automation (the factor of user influence) of the template formation process is
considered. The principles of work of the main unsupervised methods (Roadrunner, FiVaTech, Trinity) are described in detail. Advantages and
disadvantages of methods are shown. The expediency of using the Trinity method for data extraction in comparison with other methods is
substantiated. The problem of choosing input documents for method among a set of HTML pages for generating a common template is considered.
Experimental verification of Trinity method on the set of HTML pages, which represent articles of Ukrainian scientific journals, is made. To create a
test set of HTML pages, an automated crawl of web site is performed. The realization of the search bot is done by processing the object model of
HTML documents obtained from web sites. Templates (regular expressions) formed by the Trinity method are applied to the entire set of input HTML
pages. Extraction results (structured data about articles) are exported to the database with the possibility of further analysis. The obtained results are
compared with the data about the articles obtained by the manual analysis of the object model of web pages. The error in using the Trinity method on
the experimental set of HTML pages is calculated.

Key words: data extraction; extraction methods; classification of extraction methods; Trinity method; ternary document tree; prefix tree traversal;
object model of the HTML page; automated collection of web pages; search bot; HTML page template; formation of a regular expression.

Beryn

O6csr indopmarnii B Mepexi Internet mocriitHo 30UIbIIy€eThCs. 3Baskaroul Ha BUCOKY JMHAMIKY IPUPOCTY 00CsTy
iH(popMarii, po3mimeHoi Ha BeO-pecypcax, Ta BiICYTHICTH ii CTAHIAPTHOI CTPYKTypHU3allii, iHhopMamiiHU# MOIITyK B
Mepexi Internet 3imToBXyeThCs 3 pobieMoro 06pooku Big Data. Pobora 3 Big Data po3rismaeTses sIK IIBUAKICHAN
MOITyK HeoOXiHOI iHpopMarii cepes BETUKOro 00csry Hecmpykmyposanux danux (MHOkuHa HTML-cTOpiHOK, sKi
BIJIMIOBIIAIOTH 3anUTy KoprcTyBayda). [locTiiiHe 3poctanHs 00csary iHpopMalil CIOHYKae KOMIaHil CTBOPIOBATH CepBicH
1 3aCTOCYBaHHs JJIsl aBTOMATU30BaHOTO MOIIYKY Ta 00poOKH nanux y Mepexi Internet. OOpoOka OTpUMaHHUX JaHUX
3IIHCHIOETHCS 3 MeTOI (hOPMYBAHHS HOBHX Oi3HEC-CTpaTeriii, nepeadadeHHs HAPsIMKIB PO3BUTKY KOHKYPEHTIB 4H
aHaizy nisutbHOCTI KoMmaHii. [{ns eekruBHoT 00poOKku 0bcsry iHdopmanii, Bianosiguoro Big Data, BUKOHY€eThCS
napajelisallis aJirOpUTMiB 0OPOOKH JaHMX BOJHOYAC 3 BUKOPUCTAHHSM MOTYKHHUX rpadiuyHux npouecopis [1-2].
3rajiaHi BUIIE 3aCTOCYBAHHS 3IIITOBXYIOTHCS 1€ 3 OJIHI€I0 MpodieMoro 00pooku Big Data: HasBHICTIO

149



HECTPYKTYPOBAHMX JaHHUX. BiICyTHICTh CTAaHIAPTHOTO MPEACTABICHHS HA0OPY JaHUX Ha BeO-pecypci IPU3BOANUTE 10
HEOOXITHOCTI aHaJTi3y KOYKHOI BEO-CTOPIHKH OKPEMO, 1110 3HAYHO YCKJIaIHIOE MpoIiec momykKy indopmariii. Hosa
KOHLIETIisl PO3BUTKY Mepexi Internet — cemaHTH4HUIT BeO — BOpOBaKyeThes opranizatieto W3C st cranaaprusanii
(dbopmary npencTaBiieHHs qaHuX Ha BeO-pecypci [3]. CTtanmapTH3oBaHUi (OpMAT MPEACTABICHHS TaHUX T03BOJHUTH
3IIIIICHIOBaTH MalIMHHY 00pOoOKYy JaHWX, pO3MIllleHUX Ha BeO-caiTax, He3aJIe)KHO BiJl CTPYKTYypH BeO-caiiTy Ta
PO3MITKH BeO-cTOpiHOK. OIHAK Ipoliec BIPOBAIKEHHS METaJaHnX Ha BeO-pecypcax Ie 3HaXOJUTHCS Ha ITPOMIXKHIN
cranii: mmre 40 % BeO-caiTiB BUKOPUCTOBYIOTH Mikpopo3MiTKy, RFDa, JSON-LD Tomo [4]. Tomy st ctBOpeHHS
HOBHX 3aCTOCYBaHb 1 CEepBicCiB, MPU3HAYCHUX 3/IIICHIOBATH aBTOMATH30BaHE 30MpaHHs Ta aHaJi3 JaHUX, AKTYaJIEHOIO
3aIUIIAEThCS MpobiIeMa MOoIIyKy HeoOXiqHO1 iHopMartlii cepe CYKYIHOCTI HECTPYKTYPOBAaHHUX JaHHUX. 3PO3yMLIO, IO
MOTYXHICTh OTPUMaHOI MHOXKWHH MOX€ BUSIBUTHCS 3aHAITO BEINKOIO IJISl TOTO, 00 KOPHCTYBad 3HANWIIOB HEOOXinHY
JUTA HBOTO iH(OpMaLito cepes BeO-T0KyMEHTIB caMOTyXKH. [10TpiOHO BUKOHATH BHOPSIIKYBAaHHS €IEMEHTIB MHOKHUHH
y Takuii crocid, mo6 OTpUMaTH TUTBKH KOpUCH) iHghopmayiro (TaHi, sIKi MIKABIATh KOPUCTYBada, 0 3A1MCHIOE MOIIYK).
Hanpuknan, SKiio KOpUCTyBau IIyKae TOBapH, TO HOTo LIKaBJIsATh Ha3Ba MPOIYKTY, 1liHa, rabaputH Ta inme. [TotpioHo
3a3HAYUTH, 0 KOPUCHA iHPOpMallis € yHiKaIbHOO Juts KoskHoT HTML-cTOpiHKH, COpMOBAHOT CITIIEHUM CLIEHapieM,
ayie pisHUMHU Habopamu AaHuX. ToOTO KOpHCTyBaya IIKaBUTh caMe Ha0Ip JaHUX, 3a JIOTIOMOTOIO SIKOTO [CHEPYEThCS
BeO-IOKYMEHT: 1OMY HEnoTpiOHa CIiJIbHA I BCIX CTOPIHOK iH(OopMaLlist Tpo MEHIO CaTy 41 HOro po3poOHHKIB.
3agauy nomyky kopucHoi inpopmanii ceperr HTML-cTopiHOK MOYXHa TPaKTyBaTH SIK 3a0auy 3HAXOOMCEHHS
(excmpakyii) Habopie 3MIHHUX OAHUX, 32 TOTIOMOTOIO SIKMX CEpPBEPHHM CLIEHAPiEM IeHEepY€eThCs BEO-T0KYMEHT.

Hami B poOoTi aHATII3yIOTHCS OCHOBHI METOAM €KCTPaKIlii 3MiHHUX 3HaueHb 3 MHOKUHI HTML-cTopiHOK,
c(OopMOBaHUX CITUTFHUM CIICHapieM, ajie pi3HUMH Ha0OpaMu TaHWX; 3MIHCHIOEThCS TepeBipka e(heKTUBHOCTI poOOTH
meBHOTO MeToxy Ha MHOkHHI HTML-moKkyMeHTiB pi3HUX BeO-CalTiB.

AHaJi3 MeTOAIB eKCTpaKUil 3MiHHUX 3HA4Y€Hb 3 BeO-CTOPiHOK

Ha neit neHp icHYIOTh pi3HiI METOJIM OTPUMaHHS JITaHUX 3 B€O-CTOPIHKH. BUXiTHUM pe3yiapTaToM poObOTH KOXKHOTO
METO/y € 1a0JIOH, BIIIOBIIHHMI BXITHUM JJOKyMEHTaM. 3aJIe)HO BiJl CTYIEHIO aBToMaTn3allii ((pakropy BILTUBY
KOpHCTyBaya) mporiecy GopMyBaHHS MAOIOHY, METOAH EKCTPAKIIT TaHUX 3 BEO-CTOPIHOK MOAUISIOTH Ha 4 KaTeropii
[5]:

1) MeTomu eKCTpaKii JaHUX BIACHOPYY;

2) KOHTPOJIBOBaHI METOIH;

3) HamiBKOHTPOJIbOBaHI METOJIH;

4) HEKOHTPOJIbOBaHI METOJIH.
VY BUMAIKY exkcmpakyii 0aHux 61acHopy+ KOPUCTyBad (hopMye IIa0JIOH 3 ypaxyBaHHAM 00’ €KTHOT MOJIEI
HTML-cropinku camocCTiiiHO. KoHmpoibosani METOAH 3IHCHIOIOTH TEHEPAITiIO0 IA0JOHY 3a JJOMTOMOTOK aHATI3Y
HabOpy MapKOBaHUX BeO-CTOPIHOK 3 Mepe0adyyBaHUM BHXITHUM pe3yJIbTaToOM (HaBYaHHS 3 BUUTEIIEM).
Hanisxonmponvoeani MeToi1 BUKOPUCTOBYIOTH BOJHOYAC HAOOpH MapKOBaHHX i HEMapKOBaHUX MPHKJIa B (Pi3HOBHI
HaBYaHHS 3 BUUTENEM). Hekonmponboeani METOIM aHAI3YIOTh BUKJIIOYHO HEMapKoOBaHi Be0-CTOPIHKH, sKi
KJacuQiKyloThCS aBTOMAaTHYHO (HaByaHHs Oe3 Bumress). Ha puc. 1 [5] nmokazaHo MeToan eKcTpakiil TaHuX 3
Be0-CTOPIHKY 3TiTHO 3 BUILE PO3TILTHYTOO KIacH(iKaIi€ro.

MeToau eKCTpaKUii CTPYKTYPOBaHUX AaHUX

— /N

BnacHopy4 KOHTpOAbOBaHI HaniBKOHTPONLOBAHI HekoHTpoALOBaHI
=S Minerva - Rapier IEPAD = Roadrunner
! TSIMMIS I SRV OLERA — EXALG
—> WebOQL —>] WHISK > FIVATECH

> Trinity

Puc. 1. Kitacudikarist MeToniB excrpakiii iHpopmarlii 3 BeO-CTOpiHOK
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Bapro 3BepHYTH yBary Ha HEKOHTPOJIHOBaHI METOAM OTPUMaHHS JaHUX, U AKUX HE MOTPiOHO aHai3yBaTH
00’extHy Moneiabr HTML-cropinku un ¢popMyBaTH MapKoOBaHUi 1 HEeMapKoBaHHil Habopu naHux. PosrisiHemo
JeTallbHIlIe MPUHIMIIA POOOTH MEBHUX HEKOHTPOJIHOBAHUX METO/IB.

Roadrunner. Meton Roadrunner 6yB 3anpononoBanuii y 2001 poui [6]. BusiBineHHs m1abioHy CTOPiHKH
3IHCHIOETHCS 32 JOTTIOMOI'0I0 aHaNi3y BiAMOBIIHOCTI Pi3HUX BeO-CTOPIHOK OJlHA OJHIN. B aHamizi
BHKOPHCTOBYEThCS MiJXia, sikuil aBTopu Roadrunner naszusatots ACME (Align, Collapse under Mismatch, and
Extract). 3acrocyBanns ACME MoxJnBe 0lHOYACHO TIJIBKU JUIS JBOX JOKYMEHTIB: 3pa3ky ta ooroprku. ACME
HaMaraeTbcsa cOopMyBaTH PETYISPHUI BUPa3, BIAMOBIAHUA 0OTOPTII Ta 3pa3Ky, aHANI3yIOYH HEBiMOBITHOCTI
MiX HUMHA. HeBiANOBIAHICTE 3’ SIBISETHCS TOM1, KOJH MEBHUH CUMBOJ 3pa3Ka He BiJIIOBiIa€ MpaBUiaM PO3MITKH
obroptku. Y takomy pazi ACME HamaraeThcsi BUPIIIUTH MPOOIeMy NUIIXOM y3arajdbHEHHS PO3MITKH OOTOPTKH 3a
JIOTIOMOTOI0 PETYJISIPHUX BHpa3iB. Pe3ynpTaT poOOTH aNropuTMy BBa)A€ThCS YCHIIIHUM, SIKIIO OTPUMAaHa
obroprka (perynapHuii BUpa3) BiAIOBIgaE 3pa3Ky.

OcHOBHUM He10J1iKOM MeToy Roadrunner € MOXKIIMBICTh OJTHOYACHOTO TOPIBHSIHHS TIIBKH JBOX JOKYMECHTIB.
Takum unHOM, chOpMOBaHUI 111a0IOH 3 BEIUKOI WMOBIPHICTIO MOYKE BUSBUTHCS HEBIIMOBIIHAM IHIIUM
HTML-cropinkam, To6TO 11abs10H He Oyzae yHiBepcanbHUM. Takox BapTO 3a3HAYMTH, IO PO3MITKA BX1IHUX
JOKyMeHTiB MeToty Roadrunner moBunHa 6yt copmoBana 3rigHo 3i cnenndikaniero XHTML, oo Bumarae
JI0IaTKOBOT nonepeaasoi 00pooku HTML-ctopiHOK.

FiVaTech. [Ipunnun po6oru merony FiVaTech [7] nonsirae B ananizi 06’extHoi mozneni HTML-cropinku mist
BHSBJICHHS MOCTIHHUX Ta 3MiHHHX eneMeHTiB po3miTku. FiVaTech BukopucToBye pizHI MOl mpeacTaBICHHAS
CTPYKTYPOBAaHUX JaHUX — 0a30BUH THUII, KOPTEXKi, MHOKWHU. BXiTHUMH TaHUMH METOLY € 00’ €KTHI MOJEi
BeO-CTOPIHOK, IpencTasieHi y Burisagi gepes. Meron FiVaTech 3nificHIoe 3MUTTS BCiX BXiIHHUX AEPEB B OJHE
JIepeBO, sIKe Ha3WMBA€ETHCS Ma0IOHHUM. [Ipoliec 3aUTTA 31HCHIOETHCS 32 JOTIOMOTOIO 4 MOCIiTIOBHUX OTepaIlii:

1) po3mi3HaBaHHS OJHOPAHTOBUX BY3IiB;

2) BUpPIBHIOBaHHS MAaTPHIll OJHOPAHTOBUX BY3IIiB;
3) 3HaXOJKEHHS MOBTOPIOBAHUX C€JIEMEHTIB;

4) 3JIUTTS AOAATKOBHX BY3JIB.

Y mabmoHHOMY JepeBi po3Mi3HAIOTHCS 3MiHHI JINCTKOBI BY3IH IUIsl 0a30BOTO TUIY NaHHUX Ta BY3IH, SKI MAlOTh
BJIACTHBICTh TIOBTOPIOBAHOCTI, AJI1 MHOKXHHHOTO TUITY. Pe3ynpTyrode mabioHHE JepeBO BUKOPUCTOBY€ETHCS AJIs
(dhopMyBaHHS pPEryJISIPHOTO BHpa3y, sKui Biamosigae Bcim Bxiguum HTML-ctopinkam.

AnroputMm FiVaTech npaitoe TinbKu 3 THMH BX1IHUMH TIOKyMEHTaMU, siKi copMoBaHi 3rigHo 31 cienndikariiero
XHTML, amxe 1OKyMEHT po3TisaaeThes sk crpykrypoBana DOM-monens. Tomy HeoOxingHa monepeans ooOpodka
Be0-CTOPIHOK JUUIsl KOpEryBaHHsI HENPAaBUIBHO c(hOPMOBaHOI PO3MITKH, II0 AELIO CIIOBUIBHIOE pOOOTY aJITOPUTMY
Ta NOTpeOye BUKOPUCTAHHS CTOPOHHIX IHCTPYMEHTIB BUPIBHIOBAHHS PO3MITKH.

Trinity. Merton Trinity [8], Ha Bigminy Bix anroputmy FiVaTech, posrisgae BXigHi JOKYMEHTH SIK PSAIOKH, a HE
DOM-nepeBa. Trinity 6a3yeTbes Ha TimoTesi, O CHiTbHI YACTUHU BXiTHUX PSIKIB HE MICTSATh 3MiHHI 3HAUYCHHS,
TOMY HaJIeKaTh JI0 3aTAIBHOTO MA0IOHY. 3HAXOIKCHHS 3aTAIPHOTO MA0IOHY BiIOYBAETHCS 32 JOMTOMOTOI0
moOyI0BU TEPHAPHOTO JiepeBa 3 BXiIHUX PsAKiB. BxigHi psaaku GpopMytoTh KopeHeBuil By3oa aepeBa. CriouaTky
3A1MCHIOETHCA MONIYK MAaKCHUMAaJIbHO JOBTHX CIIJIBHUX YacTHH psAAKiB. Komau Taka yacTuHa psAKiB 3HaleHa,
BiIOyBa€ThCs PO3OUTTS BXIJIHUX JIOKYMEHTIB Ha npedikc, po3aiaoBay i cy(ikc 3rifiHO 3 BUSBICHUM €JIEMEHTOM
mabnony. CrijibHA YacTHHA PANKIB 3aIUCYETHCS SIK 3HAUEHHS By3ia; npedikc, po3aioBay Ta cyikc cTaloTh
fioro nouipHimMu By3siamu. CTBOpEHI HOBI By3JIH JIepeBa aHAJI3YIOThCSl Y PEKYPCUBHUHN CIOCIO 10 THX Mip, MOKU He
3QJIMIIUTHCS KOJIHOTO CIUIBHOIO MA0JIOHY Cepell PAAKIB By3Ja.

Jus hopmyBaHHS 11abiIoHY 31iHCHIOETRCS psAMul (npedikcHuit) 00xix cTtBopeHoro aepesa. llladinon popmyerbes
31 3HA4YEHb BY3JIiB Ta €JIEMEHTIB PETYJIIpHUX BHpa3iB. Bci 3MiHHI 3HaYSHHS II03HAYAIOTHCS MiTKaMu. ABTOpH
METOJly NMPOTOHYIOTH ITOAAJIBIIE CIPOIIEHHS OTPUMAaHOT0 PETYJIIPHOTO BHPA3y 3a AOIIOMOroo TpaHcdopmanii
BHpa3y B IETEPMiHOBAHWI CKiHUEHHUU aBTOMAT, HOTO MiHiMi3alii Ta 00epHEHOTO MEPETBOPECHHS aBTOMATY B
peryasipHuid BUpas.

Ha puc. 2 [8] moka3zano TepHapHE nepeBo, chOpMOBaHE IS TPHOX BXITHUX JOKYMEHTiB. BximHuit HaOip
HTML-cTopiHok 30epiraerbest y BepmuHi N/. CriodaTky 311HCHIOETHCS MOIMYK HAWIOBIIOTO CIUIBHOTO Ia0JIOHY,
SIKUH Ha pUC. 2 MAKPECIeHO JiHi€r0, cepes pAAKiB BepnHU N/. Y BUIIaJKy 3HAXOKEHHS CIIBHOTO IIa0JIOHY
CTBOPIOIOTHCS TPH BEpUIMHU 3 npedikcamu (N2), poznimoBadamu (N3) i cydikcamu (N4). Bapro 3a3HauunTH, 1o
CHIBbHI a0JOHK 3HAWEHO HA NIOYATKy BXIJHUX JOKYMEHTIB BepIIMHU N/, TOMY Ipedikcu € MyCTUMH PAIKAMH 1
BiATIOBIAHO MTO3HAYAIOTHCS CUMBOJIOM e. Bci cinpHI m1abiI0HN 3yCTPI4aroThCA TITBKU OJHOTO pa3y, TOMY
po3aiiroBadi BiACYTHI 1 mo3HavaroTheA AK nill. O6poOka naHUX BinOyBa€eThCA Jaji HA CTBOPEHUX BEPIIMHAX Y
pexkypcuBHUH croci6. O3HAKOI0 3aKiHYEHHS TOOYI0BH JAepeBa € BiACYTHICTh BY3IIiB, SIKi MICTATh PAIOKH 3i
CHITPHUMHU (PparMEeHTAMHU TEKCTY.

[MoGymoBa crimbHOTO MAOIOHY 3AIHCHIOETECS MIITXOM MPSMOTO MPOXOAY AepeBa. [Ipu po3risii THCTKOBOTO
€JIeMEHTA JIepeBa T'eHepyeThCs MiTKa (capturing group), siKka BKa3ye Ha HasBHICTh 3MiHHOI iH(opmanii
(HampuKiaa, MiTKa CTBOPIOETHCS Ui BepunH N/ [ uyn N7, noka3zaHux Ha puc. 2). B iHmomy Bumanky
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MOBEPTAETHCS CIIUIBHUIN 111a0JIOH By3Ja Ta IHKOJIM OTepaTop, SIKWH ONUCYE TUI IA0JIOHY: JOJATKOBUHM YU TaKuH,
10 Ma€ BIIACTHUBICTh MOBTOPIOBaHOCTI. Jlam HaBeaeHuit mabaoH, cpOopMOBaHUN BHACIHIIOK 00X0Iy BHUIIE
PO3TIISIHYTOTO AepeBa.

<html><head><title>Results</title></head><body><hl>Results:</hl>
{A}<br/><b> ( ({B}</b><br/>{C}<br/><br/>{D}) ?<br/><b>) *
{E}</b><br/>{F}<br/></body></html>

Jlirepamu y GirypHHUX Qy’KKax MO3HA4YEHI MITKH; CUMBOJI ? O3HAYa€, 1110 BKa3aHUH GparMeHT He € 000B’I3KOBHM, TOOTO
Moxe OyTH BiacyTHIM y BXigaux HTML-cTropiHkax; cuMBOJI * BKa3y€e Ha MOKJIMBICTh TIOBTOPHOT'O MOCIiJOBHOTO
BUKOPUCTAHHS Li€] YaCTHHY MA0JIOHY.

B Tabnuni 1 HaBeneHa nopiBHsUIbHA XapaKTEPUCTHKA BUILE PO3MIISTHYTUX METOJIIB eKCTpakLii iHpopmarii 3
BE0-CTOPIHOK.

Ta6muus 1. [TopiBHSIHHS MeTOAIB eKCTpakLii iHopMallii 3 BeO-CTOPIHOK

KinpkicTh TOKYMEHTIB IS . .
Meron Tun BX1OHUX JAHUX YacoBa CKJIaJHICTh
(opMyBaHHs I1a0JIOHY
Roadrunner 2 DOM-nepeBo [ToninomiansHa
FiVaTech 2 1 Ginple DOM-naepeso -
Trinity 2 1 Oible Panox IToniHomianbHa

st mporpaMHO1 pearizarii ekcTpakiii JaHuX 3 Be0-CTOPiHOK MominbHO 00patu Meton Trinity. ['ogoBHOIO
nepeBaroro Meroay Trinity € MoxuBicTh po6otu 3 HTML-nokymMeHnTamu, siki MatoTh HEKOPEKTHO chopMoBany
PO3MITKY, L0 J03BOJISIE YHUKHYTH MONEpeHb0i 00poOku BXiHUX J0KyMeHTiB. Kpim Toro, meron Trinity mae
rpadiyHe npeacTaBieHHs iHpopMallii — TepHapHE JepeBO, TOMY JO3BOJISIE BIJCIIAKYBATH MPOLEC 3HAXOPKEHHS
CHIJIBHUX €JIEMEHTIB IIa0JOHY Ta MpOaHaTi3yBaTH XiJ| mpoiecy GopMyBaHHs 3arajJbHOTO Ma0JIoHY.

[Ipobnemoro 3acTocyBaHHs OyJIb-SIKOI'O 3 HABEIEHUX BUILE METOJIB EKCTPAKLIil JaHUX 3 BeO-CTOPIHOK € MPOoIecC
¢dopmyBanus kosaekuii HTML-10kyMeHTIB 3 MHOKMHH BX1JIHUX JJOKYMEHTIB AJisl T00yn0BH mabnony. [1labnon
MOBHHEH OyTH yHIBEpCaJbHHUM, TOOTO BiJIIIOBiJaTH BCIM BapiaHTaM BeO-CTOPIHOK, c(pOpMOBaHUX CHIIBHUM
CIIeHapieM, alie pi3HUMH HabopaMu aHuX. TOMy 110 KOJIEKLii JOKYMEHTIB MalOTh BXOAUTH BeO-CTOPIHKH, SKi
MICTSITh €JI€MEHTH PO3MITKH Y1 HaBiTh ()parMeHTH TEKCTY, YHIKaJIbHI BIIHOCHO iHIINX BeO-cTopiHOK. Hampuxiaz,
po3risiHeMo HacTynHI pparmenTn BXiganx HTML-gokyMeHTIB, sSKi OMUCYIOTH iH()OPMAILIifO PO BHITYCK HAYKOBOTO
KypHaIy:

<b>Data Rec., Storage & Processing. — 2017. — Vol. 19, N 1.</b>
<b>Data Rec., Storage & Processing. — 2016. — Vol. 1, N 2.</b>
<b>Data Rec., Storage & Processing. — 2016. — Vol. 2, N 3.</b>

®parmeHT chopMOBaHOTO 11A0TOHY JUIsl HABEICHUX BHUIIIE PS/IKIB BUTIISAJATUME TaK:

<b>Data Rec., Storage & Processing. — 201{A}. — Vol. {B}, N {C}.</b>,

e A, B, C — MiTKH, SIKi OTUCYIOTH 3MiHHE 3HAUEeHHS. AJle TaKui M1a0I0H HEe BiATIOBiIaTUME PSNKY, SKHA MICTHTUME
iHpopMaliiro npo Bumyck xypHainy 2005 poky:

<b>Data Rec., Storage & Processing. — 2005. — Vol. 1, N 1.</b>

ToO6To0, BUOip BXiTHUX JOKYMEHTIB U (DOpMYBaHHS IIA0JIOHY € BaXXJIMBUM KPOKOM II€pe]I MOYaTKOM pOOOTH
OyIp-sKOTO 3 HaBEACHHUX BUIIIE METOIIB, aIKe caMe Pi3HOMAaHITHICTh PO3MITKH Ta JaHUX BEO-CTOPIHOK JO3BOJIUTH
chopMyBaTH y3arajbHEHUI peryJsipHUil BUpa3, BIAMOBIIHUI BCIM MOXKIIUBIUM BapiaHTaM JOCIIKYBaHOT
BEO-CTOPIHKH.
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Puc. 2. [Ipuxiiag moOy1oBu TepHAPHOTO AepeBa MeToAoM Trinity
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ExcnepumenTajbHa nepeBipka ¢pynkuionyBannsa meroay Trinity

s mporpamuoi peanizanii meroxy Trinity Ta nepeBipku Horo GpyHKIIOHYyBaHHs OyJIO CTBOPEHO 3aCTOCYBaHHS.
[IpemmeTom aHANi3y 00paHO BEO-CTOPIHKY CTaTel pi3HUX YKPaiHCPKUX HAYKOBUX KYPHANTIB 3 METOIO OTPHUMAaHHS
KOpHCHOI iH(opMarii Ipo CTATTIO: Ha3Ba, aBTOPH, AaHOTAIlis TOIIO. 3aBIAaHHIM 3aCTOCYBAHHS € aBTOMAaTH30BaHE
30upaHHs iHpOpMAIIiT Ipo CTaTTi 3 BeO-CANTIB )KypHAIiB, OTPUMaHHI HA0OPY IaHMUX 3 BEO-CTOPIHOK 32 JOTTOMOT OO
Metoay Trinity Ta nepeBipka KOPEKTHOCTI OTPUMAHUX Pe3yJIbTaTIB.

Ipukaax podoru 3acrocyBanHsi. Po3risiHemMo Ha npukiai o0poOku xxypHaiy «Peectpaiis, 30epiranss i oOpooOka
JnaHux» [9] ocHOBHI eTanu poOOTH 3aCTOCYBaHHSI.

Ompumanms, MHONCUHU 6eO-cmopinok cmameti. Ha iepiiioMy Kpolti 37iiCHIOEThCS aBTOMATH30BaHe 30UPaHHs KOJIEKITT
HTML-nokymeHTiB, chOPMOBaHUX CIIBHUM CIIEHapieM, aje pisHUMH Habopamu naHux. [lomykoBuit poOoT 31ilicHIOE
00xiJ caiiTy Ta 30epirac BUXiIHUHI KOO BeO-CTOPIHOK CTaTeH SIK JIOKATbHI TEKCTOBI NOKyMeHTH. Hikdue HaBeIeHUH
MPUKJIa]] 00X0/Ly CalTy JJIsl MOUIYKY AaHHUX PO CTATTHO.

ApxiB xypHayly — Comcok poBit 3a 2017 pix - Defining the relative expert
competence during aggregation of pair-wise comparisons

Apxie xypHayy — Cnmcok podit 3a 2017 pik - Features for providing of cyber
security

Apxip xypHasny — Cnmcok poBiT 3a 2005 pik — The Analysis of Potentialities for
Creating High-Resolution Recording Systems for Master Disks

Tenepayis exionoeo nabopy eed-cmopinox. Cepejl eIeMEHTIB OTPUMAaHOT MHOKUHHU BeO-CTOPIHOK BiIOYBA€eThCs BiAOIp
JOKYMEHTIB, sIKi OyayTh (opMyBaTu BXigHwiA HaOip maHux meroxy Trinity. Bubip moKyMeHTIB 3MiHCHIOETECS 3
ypaxyBaHHIM CTaTel KypHaIy Pi3HHX POKIiB Ta BHUITYCKIiB TS KPAIIIOTO y3araabHEHHS MIa0I0HY.

Defining the relative expert competence during aggregation of pair-wise
comparisons (2017 — T. 19, N 2)

A mathematical apparatus for data analysis for forecasting nonlinear non-
stationary processes (2017 — T. 19, N 1)

A method for the optimisation of algorithms for deciding of linear equation
systems with a corrupted right part over the residue ring modulo 2N
(2005 — T. 7, N 1)

Dopmyeanns wabrony. OTpuMaHuil BXiTHUNA HaOip BeO-CTOPIHOK aHami3yeTbest MeronoM Trinity. Ilicns nodymosu
TEPHAPHOTO JIepeBa 3AIMCHIOEThCS Horo 00Xif st GopMyBanHs mabdaony. [11abnoH npeacTaBiieHu y BUTIISAII
PETYIISIPHOTO BHpa3y, Je MITKU (JIITepH, SKi TO3HAYAIOTH 3MiHHI 3HAYCHHS1) OIICAaHI BiAIOBITHUMH OTIEpaTOpaMHu.
Hwxue maBenennit pparMeHT chOpMOBAHOTO PETYIIPHOTO BUpa3y (MOBa MporpaMyBaHHS Java).

<tr><td width="100">Annotation</td><td>\E (.+)\Q0</td></tr>
<tr><td width="100">Key words</td><td>\E (.+)\Q</td></tr>

Excmpaxkyis sminnux 3nauens. CHopMOBaHUHN peryIsipHAN BUPa3 3aCTOCOBYETHCS JIO BCIX €IEMEHTIB MHOKHHHU
BeO-cTOopiHOK. Pe3ympTaTom 3acTocyBanHs peryisipHOro Bupasy 1o HTML-1okyMeHTy € Konekmis paakiB. Po3risaemo
NPUKIIAJ Pe3yIbTaTy eKCTPaKLil TaHuX 3 BeO-CTOPIHKY.

1) Matov;

2) 06. — Vol. 8, N 4;

3) 04-74;

4) width="25px" alt="">PDF, DOC;
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5) Generalized Noise Combating Codes in the Tasks of Providing Integrity of
Information Hold-ing Objects in the Conditions of Natural Factors
Influence;

o) Matov O.Ya., Vasylenko V.S.;

7) Generalized noise combating codes for the use in the tasks of providing
integrity of information holding objects in the conditions of natural
factors influence are proposed. Fig.: 3. Refs.: 4 titles.;

8) distortion discovery, distortion correction, integrity control, noise

combating correcting codes.;

9) References</td><td>1. MaTtor O.A., BacuiuesHko B.C. YsarajibHeH1 B3aBalocTiMki
KOOV B 3amauvax z3abesneueHHs LijgicHo-cTi iHbopmauirHmx o6’exTirB. Koz
yMOBHMX JuumkiB. // Peectpauis, 36epiranus i obpob. maHumx. — 2006. — T. 8,
N 3. — C. 48-66.<br>2. IybpoBckui B.B. CDMA — B3IJIgn IJlasamMu OpodeccumoHasia
// mailto:v_dubrovskii@mail.ru.<br>3. Axymcxwit U.d., Oouuxwmiz .M. MauvHHaS
apubmeTKa B OCTATOUHEIX kJjlaccax. — M.: CoB. pazmmo, 1966. — 421 c.<br>4.
Bacuynenko B.C., Bynmbxko M.M., KoposieHko M.II. KOHTpPOJIb M BiIHOBJIEHHS
uisicuocTi indopmMauii B aBTOMATM30BaHMX cucremax // llpaBoBe, HOPMATUBHE Ta

MeTpoJioTiuHe 3abesneueHHs CucTeMmM 3axmUcTy iHbopMauii B Ykpaini. — K.: HTVY
«KIII», 2002. — Bun. 4. — C. 119-128.;

10) File;

11) stattja.doc;

12) null.

Cepen oTprMaHUX JaHUX BapTO 3a3HAYMTH HA3BY CTATTi, aBTOPIB, aHOTAIIIIO i KIIt04Y0oBi ciroBa (psaku Ne 5-8). Tami
PSIKH MOXXYTh HE MaTH 3MICTOBHOTO HAaBaHTAXXCHHS JUIs KOPHUCTyBada 0e3 KoHTekcTy. Hanpuknan, psook Ne 2
OIIHCYE PIK Ta HOMEP XypHally, a psinok Ne 3 BKasye Ha CTOPIHKHM PO3MILIEHHS CTATTI Y JKypHaJIi.

Ompumannsa ingpopmayii npo cmammi énracropy4. Jist nepeBipKu KOPEKTHOCTI pe3yiIbTaTiB, OTPUMAHUX METOJIOM
Trinity, 31ifiCHIOETbCS €KCTPaKILiA JaHUX 3 BE0-CTOPIHOK HIISIXOM 00poOKu 00’ exTHOT Moaeni HTML-nokymeHry.
BHacuiiok aHanizy po3MiTKU BeO-CTOPIHKH CTBOPIOETHCS ajIrOPUTM MOUIYKY arpuOyTiB crarti y DOM-nepesi
JIOKYMEHTAa JJIs TOTOYHOTO BEO-CalTy.

Oyinxa noxubxu ¢ynxyionyeanns memody Trinity. ATpuOyTHn cTatei, OTpUMaHi IUIIXOM 3aCTOCYBaHHS METOLY
Trinity Ta ananizy 06’ekrHoi moneni HTML-cTopiHku, MOpiBHIOIOTHCS MiXk c00010. Y BHIIAAKY HEBIAMOBIAHOCTI
OJTHOTO 3 aTpUOYTiB cTaTTi (PIKCYETHCS BUMAIOK MTOMHIIKOBOT eKCTpakiii naHuX. [Toxnbka po3paxoByeThCS K
BiTHOIICHHS KUTHKOCTI IOMUJIKOBO PO3Mi3HAHUX CTATeH 10 3arajabHOi KUTBKOCTI BXiTHUX JOKYMEHTIB.

CTBOpeHe 3acTOCYBaHHS PEaTi30BaHO y BUIIISI IBOX CIIEHAPIiB, Ki 31IHCHIOIOTH HACTYIHI QyHKIIT:
1) aBTOMaTH30BaHE 30HpaHHS BeO-CTOPIHOK CTaTel 3 BeO-CaiiTiB HAYKOBUX JKypHAJiB;

2)  ekcTpakuis 3MiHHHUX 3HaueHb 3 MHOKMHI HTML-nokymenTiB 3a qonomororo Merony Trinity Ta ominka
OTPUMaHUX PE3yJbTaTiB.

KoHcomnbHiI crieHapii peanizoBaHo MOBOIO mporpaMmyBaHHs Java (Bepcist SE 8). PosrisHemo 6ibmn netanbHO pobOoTy
KOXKHOTO 31 CIICHapiiB.

Cuenapiii 1. ABTomaTu3oBaHe 30HpaHHA Bed-CcTOPiHOK. ABTOMaTH30BaHe 30MpaHHs BeO-CTOPIHOK 311 CHEHO
3a JIOMOMOTO0I0 peai3ailil ouyKoBOTro poOOTy [l CalTiB HAYKOBHUX JKYpPHAIIB. AJITOPUTM 00XOY

JUISL KOXKHOT'O CalTy € yHiKaibHUM. PoOOT nmounHae nomyk 3 noyarkoBoi HTML-cTopinku, 3agaHoi
KopucTyBaueM. Ha cTopiHiii, ska po3risgaeTscs podoTtom sik DOM-nepeBo, 31HCHIOEThCS TOMYK HEOOXITHUX
MIOCHJIaHb Ha caiiTi. 3HAHIIOBIIY MOCHIAHHS, POOOT NEPEXOANUTH 10 HACTYIIHUX CTOPIHOK; SKIIO POOOT MOTPAIIHB
Ha CTOPIHKY CTAaTTi, BiH 3/ilCHIOE MiHIMi3auito orpumanoro HTML-nokymenty Ta 30epirae BMiCT JOKYMEHTY 110
TEKCTOBOTO (ailiy.

[MomykoBuM poboTOM OyII0 3MiIHCHEHO MOMIYK aHTJIOMOBHHX BEO-CTOPIHOK CTaTel xypHauiB. B Tabmui 2
HaBeIEeHUH pe3ybTaT poOOTH HOUIYKOBOTO poOOTY JUIs caiiTiB HAyKOBUX XypHaTiB. st 00poOKu
HTML-nokymenTiB Bukopucrano 6i6sioreky Jsoup [11], sika MicTuTh HaOip IHCTPYMEHTIB JUI MOLIYKY €JIEMEHTIB
00’exTHOT Mozeni BeO-cropinku. [Tomyk 3nilicHIOETHCS 3a toromMororo Bukopuctanus CSS-cenexkropiB Ta

155



iHcTpy™MeHTiB 00xony DOM-zaepeBa. Takox 3a nqornoMororo 6i6aioTekn Jsoup 31iHCHEHO MiHIMI3aLlil0 JOKYMEHTIB
JUTSI TIPUIIBHIIICHHS POOOTH HACTYITHOTO CIIEHAPIIO.

Tabnuus 2. Pe3ynpTat poOOTH MONMTYKOBOTO POOOTY

. .. . .. . Kinbkicth
HasBHicTh TlouaTkoBuii pix Kinneswuii pik crareit .
Ha3zga xxypnany .. . - . " . 3HANUICHUX
aHTJIOMOBHOI Bepcii crareii Ha cauTi Ha caiTi .
crarei
Peecrpartis,
30epiraHHs 1 Taxk 2005 2017 517
00poOKa maHux
Cucremui
IOCIIIIDKEHHS Ta
. e . Tak 2008 2017 478
iHpOpMaIiiHi
TexHoJorii [10]

Cuenapiii 2. Exerpakuist 3MinHuX 3Ha4eHb 3 MHO:kUHH HTML-noxymenTiB. [lns popmyBaHHS 1a0sIoHy 00paHO
20 % BXigHUX 1OKyMeHTiB. [lorepefHbO MHOXKHMHY BXiIHUX JOKYMEHTIB OYyJIO BIIOPSKOBAHO 3a JaTOI0 Ta HOMEPOM
BHITYCKY JKypHaJliB. Bubip BXigHHMX ToKyMeHTiB MeTony Trinity 31ificHEHO piBHOMIPHO IO BITOPSAKOBaHIH MHOXKHUHI
BeO-cTopiHOK. Takuii miaxin o0yMOBIEeHUI HEOOXITHICTIO BpaxyBaHHs OCOOIMBOCTEH PO3MITKH Ta JaHHUX
BeO-CTOPIHOK cTaTeil BCiX POKiB IS KPAIIOTO y3arajlbHEHHS MA0JIOHY.
PesynmpTaToM 3acTocyBaHHS ClieHapieM MeTony Trinity o0 HaGOpy BXiAHHX JOKYMEHTIB € mabiIoH (peryIsapHui
Bupa3). OTpumanuii mada0H copMOBaHMH 3riTHO 3 CHHTAKCHCOM PEryJIIpHUX BHpa3iB y MOBI mporpamyBaHHs Java.
st poboTH 3 peryJsipHUMH BUPa3aMy BUKOPUCTAHO MakeT java.util.regex.
Mai 3acTocoBaHoO 11a0JIOH JI0 MHOKHHH BCIX CTaTeil, OTpUMaHuX 3 BeO-Bepcii xypHaiy. Pe3yiabTaToM 3acTOCyBaHHS
11a0JIOHy 110 BeO-CTOPIHKY € HaOip 3MIHHMX 3HAa4€Hb. Y BUIAJIKY HEBIJIOBITHOCTI mabiIoHy BeO-CcTOpiHLI Habip
TaKWX 3HAa4YeHb BiZICYTHIH. Pe3ynpTaTn excTpaxiii 1aHux 3 BeO-10KyMEHTIB OyJin eKCIIOPTOBaHi 10 0a3u JaHuX
MySQL.
HacTynHuM KpoKoM € 37ificCHEeHHs TepeBipKN KOPEKTHOCTI PS/IKIB, K1 BIAMOBINAIOTH iH(OpMALIi] PO CTATTIO:

1) HaszBa;

2) aBTOpH;

3) aHoTalIlis;

4) KIIIOYOBI CIIOBA.
Jns mepeBipky KOPEKTHOCTI HaBEJEHNX BUIIE PAKIB OyJI0 CTBOPEHO OKPEMHUH MPOTrpaMHHl KOMIIOHEHT CLIEHapilo.
DyHKIIE0 TPOrPaMHOT0 KOMIIOHEHTA € OTPUMaHHs aTpUOyTIB CTATTi 3a gonomMoror aHanizy DOM-nepeBa pizHuX
BeO-cropiHok. J{ist po6otu 3 DOM-nepeBom BukopucTano 0idmioreky Jsoup. [Momryk aTpudyTiB cTaTTi 31iHCHEHO 32
noromororo CSS-3anuTiB Ta 00X0ay 00’ €KTHOI MoJeli BeO-cTopinku. OTprMaHi CTPYKTYpOBaHI JaHi IMpo CTaTTi
Oyuo excrioproBaHo 10 6a3u qanux MySQL. Pe3ynbraT po6oTH nporpaMHOro KOMIOHEHTY OyJIO MOPIBHSHO 3
BUX1THUMHU AaHuMK MeTony Trinity. CTarTs BBaXkajacs HEpO3Ii3HAHOIO Y BUIAJKy HEBIJIOBITHOCTI IOHAMEHIIe

onHOrOo 3 aTpuOyTiB. [TopiBHAHHA pe3yabTaTiB OyII0 3/11HCHEHO 32 JIOTIOMOT0I0 BUKOHAHHSI B1JITOBITHIX
SQL-3anuriB. Pe3ynprarn aHanizy oTpUMaHuX JaHWX HAaBEAEHO B Tabmumi 3.

Tabnwms 3. Pe3ynpraTtu anami3zy ekcTparoBaHoi iHpopmarii

. .. Bincorok
. . .. BincoTtok cratei, sxi
KinpkicTs 3MiHHHX 3arajibHa KiJIbKiCTh . . ITOMHUJIKOBO
Hasga xypHainy .. . HE BiANOBiAAIOTH .
3HAYCHb Ha CTOPIHII crarei pO3Mi3HAHUX
1abJIoHy N
crarei
Peecrparris,
30epiraHHs i 12 517 2.5% 1.6 %
06poOKka maHux
CucremHi
JIOCIIIDKEHHS Ta
. o . 11 478 0% 3.7%
iHpopMamiiHi
TEXHOJIOTIT
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BincoTok crarei, siki He BiNOBINalOTh Ia0JIOHY, T03BOJISIE 3pOOUTH BUCHOBOK MPO YCIHIIIHICTh BUOOPY BXITHOTO
HA0OPy BeO-CTOPIHOK I POpPMyBaHHS PErysispHOro Bupasy. HeHyIbOBI MOKA3HUKH IOTO 3HAYCHHS

(2.5 %) o3HayaloTh, IO cepel BXiTHUX BeO-cTOpiHOK MeToay Trinity OyJsiu BiICYTHI A€sKi JOKYMEHTH

3 YHIKQJIBHUMH €JIeMEHTaMHU PO3MITKH UM TEKCTY. BpaxyBaHHs IMX JOKYMEHTIB AJIsl CTBOPEHHS PETYJISIPHOTO
BHpa3y A03BOJINTH chopMyBaTu OiIbII YHIBEpCaIbHNUHN MAOJIO0H Ta 3MEHIINTH HABEACHUH BHIIE TOKa3HUK
HEBIAITOBIIHOCTI.

[Toka3HHUKYN TOMUIIKOBO PO3Ii3HAHUX CTaTeH BKa3yIOTh Ha MOXHOKY poboTu Metony Trinity Ta sKicTh BHOOPY
JIOKYMEHTIB Uit popMyBaHHS mabiaoHy. HeBinmoBigHICTh pe3ynbrariB Meroay Trinity gakTudaHii iHGopmMaii mpo
CTaTTIO 00OYMOBJICHA HAsSBHICTIO B OTPUMaHUX aTpUOyTaxX CTATTi IEBHUX JTOAATKOBHUX €JIIEMEHTIB PO3MITKH, III0 MOXKE
BKa3yBaTH Ha HEKOPEKTHICTh po3MiTk HTML-nokymeHTa 4 0cOOIMBOCTI reHepailii Be6-cTOpiHOK Ha cepBepi.

BucHoBku

[IpoananizoBaHo METOIM €KCTpaKMLii 3MiHHMX 3HaYEHb 3 BEO-CTOPIHOK 1 OOTPYHTOBAaHO €PEKTUBHICTH (3 TOUKHU 30py
y3arainbHEeHHS cpopMoBaHOTO mabI0Hy) 3acTocyBaHHs Metoay Trinity. OoMexenHsM Metoay Roadrunner e
MOJJIMBICTH (hOpMyBaHHS I1a0IOHY TiTBKU 3 IBOX JOKYMEHTIB, a s KOpeKTHOI pobotu Meroxy FiVaTech meoOxinne
ToTIepeTHE BUPIBHIOBAaHHS BXiTHUX JOKYMEHTIB 3riqHO 3i cnenudikaniero XHTML. Ha BinmiHy Bix ABOX OCTaHHIX
metoa Trinity Moxe mpaioBaTi 3 J0BUIbHOIO KiTbKicTIO HTML-10KyMeHTIB, B TOMY YHCIIi 3 TUMH, SIKI MAIOTh
HEKOPEeKTHO copMoBaHy po3MiTKy. Kpim 1poro, madiaoH, chopmoBanuii MeToioM Trinity, Mae KOPEKTHY PO3MITKY
HE3aJIeKHO BiJI CTPYKTYPHU BXIJHUX JTOKYMEHTIB, 1110 J03BOJISIE 3A1HCHIOBATH MOJaJIbIy 00pOOKY 11a0ioHa sIK
06’extHOT Monienni HTML-cTopinku.

OTpHrMaHO eKCcliepUMEHTaIbHI pe3yJIbTaTH 3aCTOCyBaHHs MeToty Trinity 0 BEO-CTOPIHOK CTaTel yKpailHChKUX
HAYKOBHUX KYPHAIIB 1 TOKa3aHO MOXKJIMBICTh BUKOPUCTAHHS IIbOTO METOTY JJIsl €KCTPAKIIl CTPYKTYPOBAaHUX JAaHHUX 3
HTML-nokyMeHTiB Ta iX mojayibinoi 00poOKy. 3MEHIIEHHS MOXHUOKH POOOTH METOY MOJKIIMBE 33 PaXyHOK
MOKpAIEHHS AITOPUTMY BHOOpY BXinHoro Habopy HTML-nokymeHTiB 1u1s reHeparii mabioHy.
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