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Po3rasinyTo mpo6aemy indopmaniiinoro momyky B Mepexi |nternet Ta ocodamuBocTi
3ailicHeHHs1 iH(opMaliliHOrO MOIIYKY Cy4acHMMM MoOmykoBuMH cucrtemamu. IIpoBeneno
aHaJi3 CeMaHTHYHUX TEeXHOJIOTili Ta PpO3IJISAHYTO MOXKJIUBICTH IX 3aCTOCYBaHHA AJs
po3po0JieHHs e()eKTUBHUX CHCTEM MOIIYKY JAHMX Y IJI00ATbHIH Mepexi.

Hageneno cxemy po6oTu iHdopMaliiHOTO NMOMIYKY HA OCHOBi CeMAHTHYHOI Mogeni
pecypciB. Po3riisiHyTo 0CHOBHI ceMaHTH4Hi CTPYKTYPH Ta MPOAHATI30BaHO OCHOBHI 3aco0m ix
nodynoBu. JlocaimzkeHo CTPYKTYpy CEMAHTHYHOIO CTeKa Ta NPU3HAYEHHSl CTAHAAPTIB
ceMaHTU4YHOI Mojaesi pecypciB. IIpoBeneHo MOpPiBHANBHMIT aHAMI3 ICHYIOUMX CeMAHTHYHHX
ABUIKKIB y Mexkax cranaapty RDF.

KarouoBi cioBa: iHdopmauiiinuii momyk, ceMaHTHYHA MOJeJb pecypciB, OHTOJIOTid,
RDF, ceMmanTHYHi IBHKKH.

This article deals with the problem of information retrieval on the Internet. The specific
features of information retrieval implementation by modern search engines are overviewed.
The analysis of semantic technologies was carried out. Possibility to use them for effective data
retrieval systems development in a global network is considered. Functional scheme of
semantic technologies based on semantic resources model is overviewed. The basic semantic
structures are examined and the basic means of their creation are analyzed. The structure of
the semantic stack and assigning of the semantic resour ce model standard wer e investigated. A
compar ative analysis of existing semantic engines within the RDF standard was carried out.

Key words: information search, semantic resources model, semantic ontology, RDF,
semantic engines.

Beryn

[Ipobnema mornyky iHQopMallii € OmHIEH 13 CepHO3HUX MPOOJEM, 3 SKOK 3ITKHYJIOCh CydacHe
“indopmartiiine cycminbeTBo”. Pict 00csriB maHmx, mo 30epiraloTbest B Mepeki |nterne, 3yMoBIIOIOTH
aKTyatizaiiro npodiemu iHdopMarliiiHoro nomryky. CydacHi 3ac00M TIOIIYKY, OIMCY TEKCTIB, KaTaJiorisamii He
MOXYTb 33/I0BOJIHUTH TIOTPEOH KOPUCTYBadiB TIOBHOIO Mipor0. [ToTpiOHO HIyKaTH HOBI HANPSIMKH ITiABAIICHHS
e(heKTUBHOCTI crcTeM iH(POPMAITIHHOTO MOIIYKY Ta CHPOIICHHS TX B3aEMOIi] 3 KOPUCTYBAYEM.

Merta po6oTH — TMPOBECTH JMOCIHIPKEHHS 3aCTOCYBaHHS CEMaHTHYHOI MOJEN pPecypciB Juis
1H(OPMAIIITHOTO MOIIYKY.

OO0’ eKTOM JOCIIIPKEHHS [TOCTAE€ CEMaHTHYHA MOJIENb PECYpPCiB.

[IpeameroM mocCHiKEeHS € METOAM Ta 3aco0M peamizaiii cucTeMH iH(pOpMaIiifHOro TMOIIyKy Ha
OCHOBI CEMaHTHYHOI MOJIENI PECypCiB.

["OTOBHMM 3aBJIAHHSIM € aHaJTi3 CEMaHTHYHUX TEXHOJOTIH Ta 1X 3aCTOCYBAaHHS [UIsl TOOYIOBH TOIIYKOBHX
CHCTEM, 3/IaTHUX IMiIBUMIMTH e(heKTHBHICTH MOIIYKY Ta 00poOku iHdopMarii y Mepexi Internet.

I[ocranoBka mpodJjeMu
VY Cy4acHHX MOINYKOBHX CHCT€MaxX TEKCTOBHMH Marepiaj 1HIEKCYEThCS aBTOMATHYHO 32 HAOOpPOM
KJIFOYOBHUX CIIIB, IO BXOIATH J0 X cKiamy. Take mojaHHs iH(GOpMAIIi SK 3BHYaifHOrO Ha0Opy TEKCTIB Mae
0arato O4YeBUIHUX HEIONIIKIB, a CaMe:
1. HaanuIiikoBiCTh — IOIIYK 3a KIFOUOBMMH CJIOBaMH Ja€ 3aHAATO 0arato 3aiiBUX IOCHIIaHb.
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2. baraTo3HauyHICTh KJIIOUOBMX CJIB — 0araTto3HavHi CjJoBa MOXYTh MAaTH KUIbKa IOHSTH, IO
BHUPaXKAIOTh iX pPi3HE 3HAYEHHS, TOMY MaJIOWMOBIPHO, 10 BOHH 3aIliKaBIIsITh KOPUCTyBaya.

3. Hwusbka TOUHICTH Ta HAAIHHICTH PE3yIbTATIB TOIIYKY.

VY 3B'S3Ky 3 IUM TIPOMOHYETHCS BHKOPHCTOBYBATH CEMAaHTHUHY MOJIEIb pPECypcCiB, sika T030aBiieHa
BUINEBKA3aHNX HEJONIKIB, 32 paXyHOK BUKOPUCTAHHS KOHIICNTYaIbHOTO iHJEKCYBaHHs, TOOTO 1HIEGKCYBaHHS 3a
TIOHSATTSIMH, & HE 33 KIIFOYOBUMU CIIOBAMHL.

Cxemy pobotu cuctem iH(QOPMAIIHHOTO MOIIYKY Ha OCHOBI CEMaHTHYHOI MOJIEITi pECypCiB MOKa3aHo Ha
puc. 1. KopucryBau BBOAMTH 3amut. Ha HacTymHOMY eTari 3almiT MiUIA€TBCS JIHTBICTHYHOMY aHawizy,
MIEPETBOPIOETRCS Y KITFOYOBI CJIOBA Ta BIINPABISETHCS IONIYKOBIH MarmmHi. OCTaHHS ITOBEPTAE 3HAMICHI
JOKyMEHTH, 13 SIKUX TICIIs JHTBICTUYHOTO po300py (OpMYIOThCS ceMaHTHUHI 00pa3u TOKyMeHTIB. OTpuMaHi
00pa3u MOPIBHIOIOTHCS 13 3aITMTOM, ITICIISl YOr0 POOUTHCSI BUCHOBOK TPO PEICBAHTHICTD KOXKHOTO 13 JIOKYMEHTIB 1
pe3yJIbTaTH aHAITI3Y BHIAIOTHCS KOPUCTYBAYCBI.
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Puc. 1. Cxema pobomu cucmemu in@popmayitinozo ROWYKY HA OCHOBL CeMAHMUYHOT MOOei pecypcie

3a Takoi TeXHOJIOri1 yci 0araTo3Ha4yHi CJI0Ba, BITHECEHI JI0 Pi3HUX MOHATh, YCI CHHOHIMH, 3BENIEHI J10
OJTHOT'O 1 TOr'O CaMOro MOHSATTS, a 3B’ SI3KM MK MOHATTSAMH 1 BIAMOBIIHUMH CJIOBAMH YiTKO OIHUCYIOTHCS 1
MOXKYTh BUKOPHUCTOBYBATHCh IIiJ] Yac aHamizy TekcTy [1].

SIK TIOKa3yrOTh JOCTIKEHHS CBITOBUX JIAEpiB B IPOTrHOCTHYHKX gociimkenusx [Tofler, 2006; IDC,
2012, GARTNER, 2012], no 2020 poky KiibkicTh iH(opMamii i moTpedr B Hill 3pOCTaTHMYTh
eKCIOHEHI[iiiHO. ToMy BaXKJIMBUM € TIOIIYK HOBHX HUISAXIB HE JIHMIIE 30epeKEHHS 1 00pOOKHU NaHuX, ajie i
HAKOMWYeHHS 1 00poOKM 3HaHb, 10, CBOEIO Yeproto, popMye HOBY CEMaHTUYHY XBWIIIO, sIKa, 33 OI[IHKAMH
[2], icToTHO 3MiHUTH XapakTep poOOTH 3 iH(DOPMAITIELO.

Imes cTBOpEeHHS CEMaHTHYHHUX TONIYKOBUX cucrteM Oyna BucyHyra y 2000 poui omHum i3
ocroBononoxuukieB WWW i HusnimanM npeacraBaukom koHcopiiiymy W3C Timom beprepcom-JIi (Tim
Berners-Lee) [3]. PospoGiieHHIO THTaHb, IO CTOCYOThCS IH()OPMAIIHHOrO TMOIIYKY Ha OCHOBI
CEeMaHTHYHHMX TEXHOJIOTIH, IPUCBAYEHI poOOTH TakuX HaykKoBiiB, sK: I1. Jlombapmi [4], €. B. Caecapesa
[5], A.T. Konba [6], B. ®. Xopomiescskoro [7], 0. 1. Ilokina [8].

Buxian ocHOBHOT0 MaTepiajny

ABTOpH TIPOBEIIM JIOCIIDKEHHS, B PE3YNbTaTi SIKHX OyJIO BHSIBJICHO, 10 BUKOPHUCTAHHS CEMAaHTUYHHMX
TEXHOJIOTIH JyIsl MOOYIOBH IMOIITYKOBMX CHUCTEM 3/IaTHE IMIBHMIMTH e()EeKTUBHICTH IH(OPMALIIHHOIO MOIIyKy Ta
00po0OKku iH(popMaril y Mepexi | nterne.

CemaHTHYHA MOJACIL PECYpCiB Iepeadavae 3amuc iHpopMalii y BUIISII CEMaHTHYHOI MEpexi 3a
JIONIOMOT'OI0  CIICIIaIbHUX CEMaHTHYHUX CTPYKTYyp — oHTonorii. I tomi, sk y WWW indopmaris, o
3aknaseHa B HTML-cTopinkax, 1oOyBaeTbcsi KOpHCTYyBaueM 3a JIOMIOMOrOI0 Opaysepa, Y CeMaHTHYHIH
Mepexi mporpamMa-KIieHT Moxke 100yBaTu 3 Internet gpaxkTu i poOUTH 3 HUX JIOTTYHI BUCHOBKH.
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Cyuacui meroan nomyky iHdopmamnii B Internet rpyHTyrThCS, SK MpaBHIIO, HA YaCTOTHOMY i
JEKCUYHOMY aHaii3i Tekcry. CeMaHTH4HAa MOJENb PEecypciB HATOMICTh BHUKOpHcTOBYye cTanmapt RDF
(Resource Description Framework), sikuii omucye ceMaHTH4HI Tpadu, BY3IH 1 OYrd SKHX MalTh
yuidikoBaui imentudikaropu pecypcis (URI). Tsepmkenns, 3akomoBane 3a momomoroo RDF, B
MOJAJIBIIOMY MOYKHA IHTEPIPETYBAaTH 3a JOIMOMOI'OI0 OHTONOTrIHM, cTBOpeHHX 3a cranmapramMu OWL Ta
RDF Schema, msist Toro, o6 oTpuMaTH i3 HUX BiAIOBIAHI JIOTIYHI BUCHOBKH.

CeMaHTUYHUI CTEK MICTHTH JBa PiBHI, SIKi MAlOTh MIPSIME BiJJHOIICHHS 10 CEMAaHTHYHUX CTPYKTYp —
e RDF-ctpykrypu Ta oHrojorii. Pasom BOHH SBISIOTH COOOI0 KOMIUIEKCHY CHUCTEMY METaJaHHX, SKa
MOKe OyTH ajanToBaHa a0 Oyab-skoi cucreMu. RDF € ocHOBOIO Oyib-skoi cemaHTHYHOI cucTemu. llei
CTaHJapT SBISE COOOI TBEP/DKCHHS MPO PECYPCH Y BUIISAI, MPUIATHOMY JJIsi MAallMHHOI OOpOOKH.
Pecypcom RDF crnyrye Oyap-sika cyTHICTh (Hampukiam, 300paxkeHHs, BeO-caiT). Omke, AKIIO MOTPIOHO
OIKCaTH SIKMHCh pecypc 3a gomomororo RDF, ciim 3poOutu psa TBepikeHb abo (akTiB, SK BOHHU
HA3UBAIOTBCS B TEOPii CEMAaHTHYHOTO aHali3y. [3 mpocTux QaxTiB OyIyeThCs CTPYKTypa CEMaHTHYHOTO
ornucy pecypcy. OnHak NpoOCTOro mepeiky (akTiB HemocTaTHbO. HeoOXimHi mpaBuia, 3a SKHUMHU
BiIOYBaTUMEThCs aHalli3 (pakTiB 1 BIAMOBIAHE IM BigHECeHHs 00’ €kTa M0 Ti€i yu iHmMOI kateropii. Lli
MpaBUja MICTATBCS y TaK 3BaHUX OHTOJIOTISIX, SIKI OMHCYIOTh i€papxiuHi BIHOCHHU i PI3HUMH
MpeArKaTaMy 1 HaBiTh MK PI3HHMH KaTeropisiMH.

Jlist peanizariii yciel MOBHOTH KOHIIEMIIii OHTOJOTI] iCHYIOTh OKpEeMi PO3IIMPEHHS (IBHIKKH), TOKH
[0 HE CTaHIapTHU30BaHi, OJIHAK BOHU PO3BHUBAIOTHCS B MEKax oJgHOr0 “OarbkiBchbkoro” cranmapty RDF.
Jlo HUX HanmeXaTh.

1. R2RML Parser — monynb, TpU3HAYEHHWN Ui BHKOPUCTAHHS y MOBI NporpamyBaHHs Java.
HosBonsie He numie “po3duparn” RDF, a i reHepyBat HOBI CTPYKTypH y boMy ¢opmati. Takox mae
00OMEKEHY MATPUMKY MOBa 3allUTIB y ME&XKaX MPOCTUX OHTONIOTIH.

2. dotNetRDF — momynb, mpu3HaueHUil Ui BUKOPUCTAHHS B MOBI mporpamyBaHHs C#, Ta iHIINX
MOBax MporpaMyBaHHs, 10 IPYHTYOThcs Ha TexHomorii .NET. Tak camo, sik i RDFSharp, i nonepenns
Oibmioreka mpu3HavyeHa s MaHinynsnid RDF Ha mpoctomy piBHI, a TakoX J03BONSE (OPMYITIOBATH
MPOCTI 3aIUTH.

3. 4Suite — komriekcHUi maker st podotn 3 XML moBoro mporpamysanus Python. Mictuts
niarpuMky RDF sk omHoro i3 XML-¢popmaris. Moxe oopobnsita RDF, ane ve popmymntoBaTu 3arnTH.

4. ActiveRDF — maker mis poboru 3 RDF mms moBu mporpamysanus Ruby. Tex mae 3mory
00po0IIATH, a He (hOpMYITIOBATH 3anuTH. € YacTHHO BeO-aBmkka Ruby on Rails.

5. ARC RDF Store — maker mist podotu 3 RDF 6e3nocepenibo 3 BeO-CTOPIHOK, HAIIMCAHUX MOBOKO
PHP. € yactuHo0 BEO-IBMKKA.

6. Brahms — naker mis poborn 3 RDF 3 moBu mporpamyBanus C++. IllBuakuii, 3matHui
OIPaIlbOBYBaTH BEIIUKI OHTONIOTII. SIBIIsie cOO0I0 BEeMKY 0i0J1I0TEKY KIIACIB.

[IpoBeaemo NMOPIBHANBHMIA aHAITI3 BUILEBKA3aHUX JIBHXKKIB Ta 3BE€IEMO OTPHUMaHI JaHi y TaOJIHIIIO.

HopiBusiibHa Ta0auusa aBmkkiB RDF

[Tnarpopmu Be0-aBmxox CtBOpEHHS O0poodka 3anutu
RDF RDF
R2RML Parser Yei - + + +
dotNetRDF Windows - + + +
4Suite Vei + + + -
ActiveRDF Yei + + + -
ARC RDF Store VYei + + + -
Brahms Windows, Linux - + + +

Bubip MoBu cnienngikaliii OHTOJIOTIT € KIIFOYOBUM MOMEHTOM Y MPOEKTYBaHHI CEMAaHTHYHOI MOJIEI.
Came ToMy aHaiti3 MeToniB Ta 3aco0iB RDF e Bkpaii BaxkiuBuM. Builie3azHadueHa MOpIBHSJIbHA TaOHIIS
nBrkKiB RDF moknmukaHa JOMOMOTTH po3pOOHMKAM IIiJ] 4ac peaizallii cucreM iH(QOopMamiiHOro MomyKy
HAa OCHOBI CEMaHTHYHOI MOJIENi PECypCiB.
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CeMaHTHYHI TEXHOJIOTII HAaJalOTh 0araTo MOXKJIMBOCTEH KOPHUCTYBaueBi ITiJ 4ac HOro B3aeMomii i3
CHUCTEMOIO 1H(OpPMAIIfHOTO TMOINYKY. AIANTHBHI OHTOJIOTi, MPHU3HAYEHI VI JIIOJCHKOTO PO3YMIHHS,
MOKPUBAIOTh TEPMIHOJIOT1I0 KiHIIEBUX KOPHCTYBadyiB, BKJIIOUAIOYM CHHOHIMH Ta oMoHiIMH. Lle mae 3mory
BIIPOBKYBAaTH MPOTPECHBHI TEXHOJIOTIi MOMIYKY JaHUX. 3pemTolo, 3a JOMOMOTOl CEeMaHTUYHUX
MOXIIMBOCTEH MOXKJIMBA 1 peari3alliss HalBUIIOl METH TIOIIYKY, KOJH Bi/IITOBi/Ib HAa TIONIYKOBUH 3alTUT CTa€
He 110 KOPUCTYBad cKa3zaB”, a “I110 KOpUCTyBay MaB Ha yBasi” [9].

BucHoBkH

3ajada iHGOpPMAIIHOrO TMOIIYKy B YMOBaxX TaJOMYFOYOrO0 PO3BUTKY Cy4acHUX iH(pOpMAIiiHIX
TEXHOJIOTIH € OJHIEFO 13 KITIOYOBHX Y CydacHii Teopil iHhopMaliil Ta Mae yHIaMEHTAIbHE 3HAYCHHS Y Ipolecax
00po0Kyu JaHux. OCKUIbKH TPaAMIIiiHI Miaxoau iH(OpPMAIIHHOIO MOIIYKY Yy Mepeki INnternet craroTh Bce MEHII
eexkTHBHMMU Yepe3 3pocTaHHS 00csAry iH(OPMAILIHUX pecypciB, TO IMOCTAE HEOOXIMHICTH y MOIIYKY Ta
PO3pOOIIECHH] ATBTEPHATUBHIX METOIIB 1 3aC00iB, sIKi O YMOMIIMBIJIM IIBU/IIE Ta eEKTUBHIIIE PO3B’sI3yBaTH
MOCTARBJICHI 3a/1adi MOMIYKY iH(opMaillii. Pe3ynbTaTy mpoBeaeHOro TOCTIHKEHHS CeMaHTUYHOI MOJIEN PecypciB
It 1H(GOPMAIIHOTO TONIYKY MiATBEP/DKYIOTh BaXCUIUBICTh PO3POOINICHHS S(PEKTUBHUX IOIIYKOBHX CHCTEM,
OpIEHTOBaHMX Ha CIPOIICHHS 3a/1a4 TOIIYKY Ta 0OpOOKH JIaHMX.
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