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HEOO0XO0IUMOCTh a3pabOTKM  HOBBIX IOAXOIOB K
AHHOTAIUA A pasp X0
CO3JaHUIO DJICKTPOHHBIX OHUOIMOTEK U pacmupseTr
BO3MOX>XHOCTH UX HUCIIOJIB30BAaHUS.
B CTaTheC OITUCBIBACTCA CECMAaHTHYCCKas

aneKkTpoHHas Oumbnmoreka Libmeta, pecypcs
KOTOpPOH MOryT OBITH oOorameHsl 3a CUYeT
UCIIOJIb30BaHUA JaHHBbIX u3 HNCTOYHHUKOB,
pacnonoxkeHubix B LOD.  CsizbiBaHuE
IpoUCXoauT MOCPEACTBOM OHTOJIOI'MH
NIpEeAMETHOW  00JacTH, KOTopas 3aJaeTcs
MIOJIb30BAaTEIEM M OIpEAeIsieT €ro o0JacTbh
HHTepeca. 3aTparuBaroTcs npoOeMbl
HHTErpanuu pecypcoB 6mbmmorekn B LOD u
CO3JIaHus TIOUCKOBBIX 3aIrpocoB o
HCTOYHHMKAM JaHHBIX, a Takxke 00CyXIaercs
HCTOJIBH30BaHNE CHENU(UKAIMA ¥ TEXHOJIOTHN
u3 creka LOD B paMkax 0JHO# CHCTEMBI.

* PaGoTa BBITIONHEHA pu noanepxkke POOU —
mpoekT Ne 14-07-00058 A.

1 BBenenue

IMocnennee necstunerne HaOronaercss OypHOe
pasBuTHe TexHoJormii Semantic Web u akTUBHOE
pasBuTHEe cooOmiecTBa, mnojyepxuBatomero Linked
Open Data (LOD). OcnoBnas uaes LOD 3akmovaercst B
peIIeHNH 3a7ad WHTETPALUN JaHHBIX, IPEICTaBICHHBIX
B CETH, Ui 4Yero TMpemiaracTcs MpeACcTaBUTh
HHpOpPMANUIO B (OPMATN30BAHHOM BHUJIE, UTO JCTACT e
JIOCTYTIHOM ISl MAIlTMHHON 00paboTKH.

PasButne  TexHOMOTHI Semantic Web "
nonyisipHocTs uaen LOD okasanu BiIusHHME U Ha
JJIEKTPOHHBIC OuOIMOTEKH, KOTOpBIE

TpaHCHOPMUPYIOTCS W  TPEBpAINAIOTCS B IEHTPHI
JTAaHHBIX, BOKPYT KOTOPBIX (OPMHPYETCS COOOIIECTBO
3aMHTEPECOBAHHBIX  JKCIEPTOB W  IOJB30BATENEH,
MIPUHUMAIOIINX aKTHBHOE ydacTHe B X pa3BUTHH. [Ipu
koHcopuuyme W3C Oblia co3aana pabouas TpyIina moj
HaszBanueM Linked Library Data, xotopas BeipaboTana
PEKOMEHIALMK TI0 CBSI3bIBAHHIO OMOIHOrpadUuecKux
JIAaHHBIX c UCIIOJIb30BaHHEM CTaH/IapTHBIX
cemanTuueckux texHoyoruii RDF, SPARQL, OWL.
[TosiBiieHNEe CEMaHTUYECKMX TEXHOJOTHH BBI3BIBACT

Tpyabl 16-ii Bceepoccuiickoil HayuHoii KoHbepeHunu
«J1eKTPOHHBbIe OUOIHOTEKH: NMEepPCHeKTUBHbIE METOAbI U
TEXHOJIOTHH, YIEKTPOHHbIE KoJuIeknuuw» — RCDL-2014,
y6na, Poccus, 13-16 oxtsi0ps 2014 r.
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2 JBoJIonus ON0JINOTEK

Pa3BuTre nHPOPMALMOHHBIX TEXHONIOTHIA B XX BEKe U
UX WCIONBb30BaHME B OHONMOTEKax IPHUBEIO K
MTOSIBJICHHIO HOBOT'O THIa OuOInoTek [16].

2.1 DaeKTpoOHHbIE OUOIHOTEKH

DICKTPOHHBIC OMOJIMOTEKA BO3HUKIH JOCTATOYHO
JIaBHO H MPECTABIISIOT coboit HaOop
JIOKYMEHTOIIOZOOHBIX PEecypcoB M ux Oubmmorpaduu, B
JOCTYIHBIX Ui KOMIIBIOTEPOB (popMarax, a TaKke
COMYTCTBYIOIIMX YCIYT ISl MX XpaHeHHUs U noucka. [Ipu
9TOM B TaKUX OUOIMOTEKAX HE BBIICIISIIUCH APYTHE BHIBI
BaKHBIX 00BEKTOB, HAPUMED, IEPCOHAITMHN, OPraHU3aIiH
u T.0. BCTpeTuB ynoMuHaHue MEPCOHBI B OJHOM MECTE,
HEBO3MO)KHO TOYHO YCTaHOBHUTh COOTBETCTBHE C €¢
YIIOMHHAHUEM B IpyroM mecre. laxe uaeHTUUIMpoBas
MEepPCOHY, KaK IPaBWIO, HET BO3MOXKHOCTH MOIY4YHUTh
JIOKYMEHTBI, CBSI3aHHBIE TOJIBKO C HEi. ITO 00yCIIOBICHO
TeM, 4YTO METaJaHHble pAacCMATPHBAIUCh KaK HEYTo,
CBSI3aHHOE TOJIBKO C JOKYMEHTOM.

2.2 llnpposbie 6uGIMOTEKH

udposie OHOMMOTEKM TPEACTABISIOT  COOOM
WH(POPMAIIMOHHBIE CHCTEMBI, KOTOpPhIE 00ECIeUnBaIOT
3aJa4ur KOJUICKIIMOHWPOBAHUA, XPAHCHUA W HaBUTALIUU
MO Pa3HOOOPa3HBIM DJIEKTPOHHBIM JIOKyMEHTaM, Kak
XpaHAIUMCs B camMoiu CUCTEME, TaK U JOCTYIIHBIX IIO
cetn. TepmmH «undpoBble OHMOIMOTEKW»  YACTO
paccmarpuBaeTcs KaK CHHOHUM TEpMHUHA
«QIIEKTPOHHBIC OMONMOTEKW», TOTNa Kak HU(POBHIC
OMOJIHMOTEKH SIBIIIOTCS NPOXYKTOM CICAYIOLIEro dTama
Pa3BUTHS DICKTPOHHBIX TEXHOJIOTHI U MCCIICIOBAHUI B

00acTH 3ICKTPOHHBIX OWOIMOTEK, WCIOIB30BaHUE
pe3yJNbTaTOB  KOTOPBIX  TO3BOJHMJIO  PACHIUPUTH
(hyHKIIMOHATTBHOCTH SIEKTPOHHBIX 6ubnmoTeK,

NPEBPATHB UX B «IIH(POBBIEY.

2.3 CemanTn4eckue nugposbie 6MOJIMOTEKH

HUcnonp3oBanue CEMaHTUYECKUX TEXHOJIOTUH
3HAYNUTEIIHHO pacumpser (YHKIMOHATBEHOCTh
O6mOnmMoTeKk:  JaHHBIE ~ Jy4lleé  CTPYKTYpHUPOBAHEHI,
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BBIZICICHBl CBS3M MEXAY HHUMH, YIY4YIIAeTCS IOHCK,
HOSBISICTCS  BO3MOXKHOCTH ~ WHTETPUPOBATH  JIaHHBIC
Pa3IMYHBIX THIIOB: IIEPCOHBI, PECYPCHI, IOJIb30BATEIH.
OOecnieunBaeTcsi WHTEPONEPadEIbHOCTh C JPYTUMH
CHUCTCMaMU, HC O6H3aTeJ’IbHO SIBIIAIOIIMMUCS
OubmuoTeKkaMH, TaK  KaK  OCHOBHOM  3ajgauei
CEeMaHTHYECKUX TEXHOJIOTHH OCTaeTCsl IPE0CTaBICHUE
MeTa aHHbIX B MaIIMHOYUTAEMOM ¢dopmare.
OHTOJIOTHM WIPAlOT OCHOBHYIO pOJb JUISI PELICHHS
3a7a4, BBI3BAHHBIX  CTPYKTYPHBIMH  DPa3IHYUSIMH
CYIIECTBYIOIINX cUCTEM u CEeMaHTHYECKUMHU
Pa3IMYMAMHU CTAHAAPTOB METAIaHHBIX.

2.4 IlepcoHanbHbIe CeMaHTHYEeCKHE M (PPOBHIE
OMO0JIHOTEKH

Msbl  BbIZENsieM  TI€PCOHANBHBIE  CEMaHTHYECKHE
mudpoBele  OMOMMOTEKH,  HANOJIHEHHE  KOTOPBIX
MHIIMBHIYAJIBHO JIsL KaXKJIOTO IT0JIb30BATENSI CUCTEMBI U
BBIIIOJIHACTCS B TIOJyaBTOMAaTHUECKOM pPEXHME W3
Pa3HOPOJHBIX MCTOYHHWKOB JAHHBIX, HHTEPHPOBAHHBIX
B o0ako LOD. Bynem manee mist KpaTKOCTH Ha3bIBAaTh
WX  TEPCOHATBHBIMH  OTKPBITBIMH  IH(POBBIMH
oubmmorexamu wiau I[IOLB. Tumer uHGOPMAITHOHHBIX
pecypcoB M UX  CTPYKTypa  OIpPEAEISIIOTCS
M0JIb30BaTENIEM, UCXOMS U3 CBOMX HHTEPECOB, TO €CTh
MOJIB30BaTENb  OINMCBIBAET  HMHTEPECYIOUIYI0  €ro
NpeAMETHYI0  00JacTh, ONpeneNsis  TeMaTHYeCKoe
HaroJHeHue OMOIMOTEKH.

JaHHas crarhd SBISETCS NPONOJDKEHUEM HalIei
npensiayme padotsr [1], B KOTOpOH mpeacTaBieHa
o0mass cxemMa CHUCTEMEBI, BLIJEIEHBI €€ OCHOBHEIC
MOZ[yJ'II/I U JgaHa XapaKTepI/ICTI/IKa KaXXa0oro wu3 HHUX.
OCHOBHOE  DPa3BUTHE  CHUCTEMBl  IPOU3ONUI0O B
HATIPABJICHUU TMOWCKA MCTOYHUKOB CBSA3aHHBIX TAHHBIX
C HCHOJb30BaHHMEM TexHonoruii u3 creka LOD. B
CIEQYIONMMX pa3eliaX MPUBUACHO OIHMCAHWE ATOTO
MOJIyJISl U JAeTaNu3aus ero QyHKIUH, a TakkKe KPaTKo
OTIHCaHBI TIEPBBIC IPAKTUIECKUE PE3YITbTATHL.

OcHoBHas 3aga4dya CUCTCMBbI 3aKJII04acTCsa B
MNpeaOCTaBJIICHUHU IOJb30BATCIIIO yHI/I(I)I/IIII/IPOBaHHOFO
npeaACTaBJICHUA JJIsA BO3MOXHOCTHU

ABTOMATH3MPOBAHHOTO M3BJICUCHUS HHTEPECYIOIIECH €ro

HH(OPMAIIHH TI0 OTIPEIEICHHOMN MPeIMETHOM 00TacTH.
IIpencraBneHne pecypcoB OHONMOTEKH B BHUJE

CBSI3QHHBIX JIAHHBIX PACHIUPSCT (PYHKIMOHAILHOCTD

CEMaHTHYECKUX UPPOBBIX OUOIHOTEK, naBast
BO3MOKHOCTb:
—  BKJIIOYECHHUS JIOMOJIHUTENBHBIX DJIEMEHTOB

OIMCaHUsI JaHHBIX UH()OPMAIIMOHHBIX PECYPCOB,

IMOJIHOTO WJIM YaCTUYHOIO0 OOHOBIICHHMS JaHHBIX W3

HCTOYHHKOB,
— WCHONB30BaHUSI HMHTEp(HEHCOB Ui  CO3IaHUS
3ampocoB K HWHTErpUpoBaHHEIM B LOD

HMCTOYHUKAM NaHHBIX Ha ocHOBe SPARQL,
BKJIIOYCHHUS B OIMHUCAHUS PECYPCOB JPYIHX THUIIOB
nHpopmanum.

Opna w3 3amad, kotopas pemaercs B [IOLb, — ato
peanuzanus ~ WHTerpauuu  Habopa  J@aHHBIX B
npoctpanctBo LOD ¢ wucmonb30BaHHEM OHTOJIOTUH
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MIPeAMETHOH 001acTH HHPOPMAIMOHHBIX PECYPCOB, T.€.
aBTOMAaTH3MPOBaHHOE OOHApyXeHHEe HOBBEIX HabOpOB
JAHHBIX W, M0 BO3MOXKHOCTH, YCTAaHOBKA M MOIIEPKKa
CBSI3€H ¢ DIIEMEHTaMU JAaHHBIX U3 3TUX Ha60pOB JaHHBbIX
C yXe HMEIOIUMUCS pecypcaMH B PENO3UTOPUH
OoubmoTeKH, obecrieunBast OJTHOBPEMEHHO
pexoMeHayemyto npoektoM LOD (QyHKIIMOHATFHOCTH B
paMKax OJTHOI CHCTEMBI.

3 UcTOYHHNKHN JAaHHBIX

Msbl mozpasfensieM WCTOYHMKM JaHHBIX Ha JBa
TUIA: BHEUIHWE W BHYTPEHHHE. BHEMmIHUMU MBI
Ha3bIBa€M T€ HUCTOYHMKH, KOTOpBIE HHTETPUPOBAHBI B
LOD, u nanHbele xoTopelx mnpeiacTtasineHsl B RDF u
JIOCTYNHBl HaMm ¢ wucnoib3oBaHueM SPARQL. [ns
CBOMX IPAKTUUECKHUX IIeJed MBI HCIIOJIB30BAIH TaKHe
mBectHble uctounnkun B LOD, xak DBpedia [3],
Europeana [4]. BHyTpeHHHE WCTOYHHUKH MOTYT
MPEJCTaBIATh COOOH 00O NIPYrodl THII MCTOYHHKA
JAaHHBIX, KOTOpHIA He wuHTerpupoBan B LOD. Ha
MPaKTHUKE B KAaueCTBE BHYTPEHHUX MCTOYHUKOB MBI
WCTIONB30BATM  Jpyrue  OUOIMOTEKH,  KOTOpPBIE
MPEIOCTABIIAIN JOCTYI K CBOMM JJAHHBIM IO MTPOTOKOILY
OAI-PMH.

3.1 Buennyue NCTOYHHUKH

Hannple w3 ucrounmkoB  LOD  xopomro
CTPYKTYpHpOBaHbBI ¥  OOBIYHO  JOCTYHHBI  4Yepes3
SPARQL Touky mocTtyma Ijisi HOWCKOBBIX 3aIPOCOB.
Tak kak omHuM wu3 npuHiunoB LOD sBusercs
ucnoisb3osanre URI, 0 KOTOPBIM MOXKHO IIOJIY4YHTH 110
HTTP undopmanuto B cranaaptHoM opmare, TO JUIs
JOoCTyna K HHGOpPManuy OIpEeNeSIeHHOTO pecypca
MOJIB30BATENb MOXKET UCIOIB30BATh TONBKO 3TOT URL

OCHOBHOHM 3azadeil MOACHUCTEMBI IOIKIFOYECHHUS
BHCIIHUX UCTOYHUKOB ABJIACTCA CO3AaHUC U MOJJACPIKKA
0TOOpa)keHUs] OHTOJIOTMM TIpeAMETHON o00jJacTu Ha
CXEMY HUCTOYHUKA JaHHBIX, IOCPEIACTBOM KOTOPOT'O
MOJIB30BATENb MOJYYUT BO3ZMOKHOCTh AaBTOMATHYECKOTO
MOHUTOpPHHTa ANl IOCHEAYIOUIETO  CBS3BIBAHUS
MMEIOIINXCS JaHHBIX B CHCTEME C HOBBIMH JAHHBIMH 110
ONpENENICHHBIM  3ampocaM B TEPMHHAaxX  CBOCH
oHrtojoruu. Ilpu 3TOM B cucTeMe Impu MMIIOPTE MOXKET
coxpansThes qub BHemHUN URI pecypca.

3.2 BHyTpeHHHE HCTOYHUKH

Hecmotpss nHa axtuBHoe passutue LOD, Hemb3s
WUTHOPHPOBATh NCTOYHHUKHU JAHHBIX, KOTOPHIE B HETO €IIe
HE WHTCTPHPOBAHBI M IIPH 3TOM COIEPXKaT OTPOMHBII
00beM TIONE3HBIX NaHHBIX. 110 3TOW MpWUYMHE B Hamel
CHCTEME pea30BaH ONOK Moanep K mpoTokona OAl-
PMH, xoTOpbI IIMPOKO HCTIONB3YeTCs B OMOMMOTEYHON
cpeme i oOmeHa MeTagaHHBIMH. OCHOBHBIM €TO
HEJZIOCTaTKOM, C TOUKH 3PEHHMSI M3BJICUeHHs UH(POpMAIH
omupasch Ha npuHmunsl LOD, sBisercs TO, 4TO Ui
JOCTyNa K HMHGpOpPMAUK O pecypce HYyKHO 00JamaTh
CrenuaIbHBIMK 3HAHUSIMU O TIPOTOKOJIE, TIPY STOM 3HaHHE
nnentndukaropa OAl, KOTOpBI HCHONB3YeTCsl B TaKOM
WCTOYHHUKE JUIS TIPE/ICTaBICHNs] MHPOPMALIMK O pecypce,
HE CHJIBHO OOJIErdaeT MOWCK 3THX JaHHBIX. Hampumep,



OAI wunentudukarop pecypca 42041024, Ha mopTane
«Hayunoe wnacnenue Pocum», 111 IOJIB30BaTeNsl HeE
00IaIafoIIero CrenralbHBIMA 3HAHMSAMH HE TI03BOJIUT
HaWTH NoJIe3HOM MH(POPMALMH, TOT/Ia KaK HACHTH(UKATOP
u3 HWCTOYHMKA LOD
http://dbpedia.org/page/Mikhail Lomonosov HHTYHTHBHO
MOHSATCH W TO3BOJSICT MOJYYHTh JOCTYI K ITOJIC3HOM
uHpOpMaIK 0 pecypce, a TaKKe K CBSI3aHHBIM C HHUM
pecypcam. Takum 00pa3oM MOAIEPKHUBASI ITOT MPOTOKOJ,
MBIl BHYTPH Hallell CHCTEMBI peIIaeM  3agady
(hOpMAITEHOTO  TIPEOCTABIICHHAS ¥ HMHTETPAllMH  3THX
JIAaHHBIX B COOTBETCTBHMM C mpuHumnamu LOD, mpu stom
COXpaHssd WHQOPMAIMIO O TIePBOHAYAILHOM HCTOYHIIKE,
OHOBPEMEHHO TIIO3BOJISISI PEIIaTh 3aJadd  CBS3BIBAHUS
JAHHBIX C JPYTEMH HWCTOYHHKaMH u3 obmaka LOD B
paMKax CUCTEMBI.

B pabore [2] mpemmaraercss yiydIlleHHas BEpCHS
9TOr0 IMpPOTOKOJNA, KOTOpas SIBISCTCS  Pa3BUTHEM
IPOTOKOJIA B CTOPOHY MOANCPIKKH CBA3aHHBIX JAHHBIX.

4 ®ynkunonaabHocth [IOLbB

K ocHOBHOW  (yHKIMOHAIBHOCTH
peanmusyromeit [IOLb otHOCATCS:

CHUCTEMBI,

(yHKIMH aTpHOYTHOTO NIOUCKA;

(YHKIUST BBIACTIEHHUS HESBHBIX CBS3EH MEXIY
pecypcamMu 1o UX ONHCAHHUSM;

(yHKIMSE pabOTHI ¢ KOJUICKIUSIMUY;

CO3/1aHUE/TIPOCMOTP/PEAAKTUPOBAHIE/ 00 bEIUHE-
HI/IC/BJ’IO)KCHH])IQ KOJUJICKIIMH

¢hynkIMst oToOpaxkeHus ontonoruun NJI;

GYHKIMS JeTanu3annd, KoTopas obecrednBaeT
npeoOpa3zoBaHue B OJ13aMPOCHI,
COOTBETCTBYIOIUX pa3auuHbIM N]I;

(YHKIMS UIs1 BBITIOJHEHHS 3aIIPOCOB M 00pabOTKH
PE3yJIbTaTOB U IPEJOCTaBICHUS OKOHYATEIHHOTO
pe3yibTara MoJIb30BaTeo;

(yHKIMA aBTOMaTHYecKoro MoHutopunra MJ{ Ha
HaJIMYie HOBBIX/N3MEHEHHBIX JIAHHBIX;

—  co3jaHHe clloBapei, KJIacCU(HUKATOPOB,
Te3aypyCoB;

—  PeAaKTHPOBaHME IEMEHTOB;

—  ToAiepKKa («rubKoi») KIaccu(ukanun
pecypcos;

HNOJACP)KKa HACTPOIKM ypoBHEH JocTyma K
Pa3IUYHBIM BETBSIM Te3aypyca.

Ucxons w3 omnpeneneHWss HCTOYHHMKOB JAHHBIX
[MOb wu mepeuns QyHKOUI CHUCTEMBI, MOXHO
BBIJICIINTh «BHYTPEHHUE» (DYHKLHUH, T.€. T€, KOTOpPHIC
ONEpUpPYIOT  JaHHBIMH B  paMKax CHUCTEMBl H
MHTETPHUPYIOT IaHHBIE U3 «BHYTPCHHUX)» UCTOYHUKOB H
(bakTHYIECKN ONPENENIIOT OOBIYHYI0 CEMAaHTHUYECKYIO
oubmmorexky. «BuemHme» ¢QyHKIMH 00eCTIEUYMBAIOT
MMOJKJIIOUYEHHE W W3BJIeYeHHE MaHHblx w3 LOD wu
MO3BOJIIIOT ~ 3a7aTh ~ TEMAaTHYECKOE  HAMOJHEHHUE
OMONMMOTeKN ¥ YCTAaHOBUTH CBS3M, TAaKUM O0pazoM
3amaBas GakTuyecku onpeneiacuue [1O1B.
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5 Onronorus IHIOLb

Owntonorust TIOLB paspaborana B oOmiem Buae 6e3
NPUBS3KM K KOHKPETHBIM MeTOoJaM M Crocodam
peanu3anmy CEMaHTHYECKHX IW(POBBIX Ombmmorek [1],
[5]-

®daktruecku odmas onrtosorus ITOLB cocrour u3
JIBYX OHTOJIOTHI:

1) onromoruss COB, mnocTpoeHHas Ha OCHOBE
OHTOJIOTUM WH()OPMAIMOHHBIX CHCTEM, BKIIIOYAIOIIAS B
ce0s  OCHOBHBIC  MOHSTHS, HEOOXOAMUMBIE  JUIA
obecrieueHns OCHOBHOH (YHKIIMOHATBHOCTH
OuOMMOTEeKH, TakWe Kak pecypc, II0JIb30BATENb,
KOJUISKIMsI,  CIOBaph,  KIacCH(HKaTOp,  3ampoc,
UCTOYHHMK U T.JI.

2) OHTOJIOTHS U Te3aypyc NPEAMETHOW 00J1acTu, JUIs
KOTOPO#l TOJIb30BaTeNlb ONpPEACNIACT €€ IMOHATHUS, HX
THI, CTPYKTYpPY, COBOKYIHOCTH  CIIOBaped U
KJIacCU(HKATOPOB, KOTOPBIC IPEICTABIAIOT Te3aypyc
MIPEIMETHOW OONAaCTH, KOTOPBIH 00eCIeynBaeT JAOCTYI
HEKBAIU(DUIIMPOBAHHBIX I10JIb30BATENICH, pPEIIAIONIUX
3a7a4y MOUCKa MH(OpPMAlMHU, K 3HAHUAM IPEIMETHOMN

obnacTi B pa3HBIX MCTOYHHMKAX. JTa OHTOJIOTHS
HI03BOJIACT:
— BBIpabOTaTh u 3auKCcUpOBaTH obrmiee

IMOHUMAaHKE 00JIaCTH 3HAHUA,

MPEJICTABUTh 3HAHUSA B YAOOHOM Ui 00pabOTKU

ABTOMATU3UPOBAHHBIMU TMMOACUCTEMAMU BUAC,
obecreynTs BO3MOXXHOCTH TIOJTY4YCHU S n
HaKOIIJICHUSA HOBBIX 3HaHHI>i, a TAKXKEC
IIpEACTAaBUTH BO3MOXHOCTH MHOT'OKpPaTHOTO

HCITOJIb30BaHMS 3HAHUHN

Tezaypyc ke obecneyrBaeT TEPMHHOJIOTHYECKYIO

TOJJIEPKKY " TIOMOTaeT TIOJTb30BATEISAM
chopMyIHpOBaTh 3arpoc K CHCTEME, B TOM YHCIE,
nofoOpaTe  NpaBWIBHBIE  KIIIOYEBBIE  CJIOBA  JUIA

OTMCAHUsI MICKOMOTO pPe3yJbTaTa, UMEIOUINXCSA JaHHBIX
U KOHTEKCTHOH MH(pOopManum.

Tesaypyc HeoOXoauM Uit HaBHTalMM H  JUIA
ABTOMATHYECKOTO YTOYHEHHS M PACIIMPEHHs 3arpoca,
BBEJICHHOT'O TMIOJTE30BaTENEM, MOCPENICTBOM
UCIIOB30BaHMs 3a()MKCUPOBAHHBIX B Te3aypyce CBs3ei
MexIy TepMuUHaMH. Hampumep, B 4acTHOM ciyuae, B
KauecTBe MpPEAMETHOH o0JacTH  paccMaTpHBAeTCS
OHTOJIOTHS U3 PaboTHI [6] co BceM HAOOpOM ciioBapeit u
kinaccudukaTopoB. JlaHHbIE, NpEACTaBICHHBIE ATOM
OHTOJIOTHEH,  IpPEACTABIAOT  COOOH  YMCIICHHBIC
3HAYEHHs TEIUIO(PU3NYECKUX CBOWCTB AJISI Pa3IMYHBIX
BEILIECTB B Pa3HbIX YCIOBUSIX U NX OMOIHOrpadum.

OCHOBHBIM ~ KJIACCOM,  MOJICPKHBAaEMbIM B
onrosiorurt COB, sABIIETCS KIACC UHGOPMAYUOHHBIU
pecypc, TIOOKIAcCaMH KOTOPOTO  SIBIISIIOTCS  Takue
KJIacChl PECYPCOB Kak nyOiuxayus, nepcowa W T.o.
[MonmkmrouaemMble KI1aCChI TPEIMETHON OHTOJIOTHH MOTYT
SIBIIATHCSI KaK TOJKJIACCAMH KIIACCa UHDOPMAYUOHHBIU
pecypc, Tak U PacUIMPSTh CTPYKTYPY MOAKIACCOB 3TOTO
knacca. Takum 00pa3oM OHTOJOTHSI  MPEIMETHOM
00JIaCTH OJHOBPEMEHHO MOXET PACHIUPSTh CIIHCOK
WHQOPMAIIMOHHBIX ~ PECYpPCOB  CHUCTEMBI, a TaKXKe
JIOTIOJHATh U PACIIUPATH CTPYKTYPY HH(GOPMAITHOHHBIX


http://dbpedia.org/page/Mikhail_Lomonosov

pecypcoB. [ns mopnepKKHM — TakoW — MHTErpanuu
OHTOJIOTUH PEATN30BAH OTAEIBHBIN MOYIb MOAEPKKH
pa3UYHBIX THUIOB CBA3EH ONpENCeNCH MHHHMAIbHBIN
croBapb 3TUX cBsA3ed. Takoll moAXoJ K CO3IaHMIO
OHTOJIOTUU CUCTEMbI TIO3BOJIACT KOHKPETU3UPOBATH

0o0JacTh  WHTEPECOB B paMKax  KOHKPETHOM
MIEPCOHATBHON OUOITHOTEKH.
6 Ilouck Mo UCTOYHUKAM JAaHHBIX

[TouckoBbie  CHUCTEMBI, OPHEHTUPOBAaHHbIE  Ha

HUCTOYHMKH, wWHTerpupoBaHHsle B LOD, Takme Kak
Sig.ma, Falcons, u SWSE, oOecnieunBaroT MOUCK Ha
OCHOBE KIIIOUEBBIX CJIOB, OpPHUEHTUPOBAaHHBIM Ha
WCTONB30BaHUEC TOM  JKE  TapajurMbl, 4YTO U
CYIIECTBYIOIINE JHICPHl PhIHKA, Takue kak Google u
Yahoo. [Tonp30BaTelto0 MPEIOCTABISACTCS OKHO MOUCKA,
B KOTOPOM OH MOXKET BBECTH KIIFOUCBBIC CIJIOBA,
CBs3aHHBIC C TPEIMETOM WM TEMOW, B KOTOPBIX OH
3aWHTEPECOBAaH, W MPHUIOKEHHE BO3BPAIIACT CIIMCOK
pe3ynpTaTOB, KOTOpPBIE MOTYT (WM HET) HMETh
OTHOIIEHHe K 3ampocy. (DakTUYeCKd 3TO MOWUCK II0
BXOX/ICHHUIO CIIOBa B 00011 snemMeHT onmcanus. [Tormck
XKe JaHHBbIX B HUCTOYHUKAX npeanoJaract, 4qTO
M0JIb30BaTENb 3HAET CTPYKTYPY JaHHBIX

B pabGore [8] mpexacraBieHa cucTeMa IIOWICKA

LOQUS B penmosutopusx LOD Ha  ocHOBe
BBICOKOYPOBHEBOI OHTOJIOTUH, Ha KOTOPYIO
OTOOpaxkaeTcsi cXemMa MOAKIIOYaeMOro HCTOYHHUKA

nmanabix (MJ]). Ota oHTONOrHMA COCTaBl€HAa Ha OCHOBE
BBICOKOYPOBHEBOH OHTOJIOTHH, KOTOpas COJIEPIKHUT
HauOonee oOmuMe W camble aOCTPaKTHBIE KOHIICTITHI,
MMEET MCUYEPIIBIBAIOIIYI0 HEPapXHI0 (GyHIaMEHTaIbHBIX
noHsATHH (okosmo 1 ThIc.), a Takke HabOp aKCHOM
(mpumMepHO 4 THIC.), ONPENENSIOMNX 3TH TOHSATHS.
KaxmoMy KoHueNTy ompeneieH HASHTH(UKATOp HIN
obobmaromee noustue u3 LOD. OHTonOrus Tak ke,
Kak ¥ B HalleM [OJIXOJE, HCIOIb3yeTcs Ul
tpancisimnn - SPARQL  3ampocoB  monmp3oBaTeneil B
nHterpupoBannbie MJI. Ho HemocTatouHblil ypOBEHb
KOHICIITYaJIn3aliun MMOHSATHI HC MO3BOJIACT B
JIOCTaTOYHOU Mepe CKOHIICHTPUPOBATHCS Ha
OTpeIeJICHHOM PEMETHON 00JIACTH.

C npyroif CTOpOHBI 3aJjada aBTOMAaTH3UPOBAHHOTO
HOHCKa PEJIEeBaHTHBIX HCTOYHUKOB JaHHBIX
OCJIOXKHSIETCSl TeM, 4TO damle Bcero uHpopMamus o
CBA34AX MCXKIAY HHUMHU HOPOCTABJIACTCA B OCHOBHOM Ha
YPOBHE JIaHHBIX C MOMOIIBIO CBs3el sameAs, seeAlso.
Jaxe mnpocroll aHanu3 cBszeld sameAs, seeAlso Ha
YpOBHE HaWJEHHBIX JIAaHHBIX IIO3BOJIUT  BBISIBUTH
SKBUBAJICHTHBIE KJIACCHI, paHEe HE ONPEJICIICHHBIE CBSI3H
MEXAY Pa3HbIMH HCTOYHHKAMH WIIM HOBBIC MCTOYHUKH.
Onwucanne CBs3e Ha YPOBHE CXEM 3aTeM MOXHO
UCIIOJNB30BaTh TIPH  (POPMHPOBAHHH  3alPOCOB K
WCTOYHUKAM JaHHBIX.

Z[O HEJAaBHETO0 BPEMCHU CBA3U MCIKAY NUCTOUYHHUKAMU
Ha YPOBHE€ CXEM OIIUCBIBAJINCH TOpPa3go peixKe. B
TMMOCJIIEAHUE HECKOJIBKO JIET 3Ta 3agada pemracTcsa ¢

BBEICHUEM u AKTHUBHBIM pacnpocTpaHeHHeM
cnernpukarun VOID [7] oms ommcaHUs MCTOYHUKOB
RDF  nmaHHBIX, B  KOTOpOM  IpenoCTaBIIsIETCA
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WHPOPMAIK O CBA3aHHBIX UCTOYHUKAX JaHHBIX. VOID
OIMCAaHUE CONEPKHUT MHPOPMALMIO 00 HCIOJIB3YEMBIX
CJIOBAPSIX, CTAaTHCTHYECKYI0 HMH(POPMALMIO O TOM,
CKOJIBKO PECYpCOB TOTO WJIM MHOTO THIIA WM 3HAUYEHHUH
OTIpe/IeTICHHBIX CBOMCTB HCIIOJB3YIOTCS BO MHOXECTBE.
Ilpu co3manun cnoBaps VolD Obuia cBemeHa K
MHHUMYMY HE0OXOIMMOCTb CO3/[aHUsI HOBBIX CBOMCTB U
KJIaCCOB, IYTEM HCIOJb30BAHUS  CYLIECTBYIOIIUX
cioBapedd. Hampumep, Ui omnmcaHusl CTaTHCTHYECKOM
nHpopManuu wucmois3yercs cioBapp SCOVO. Ha
OCHOBE 3TOM MH(OPMAIMM MOXKHO JeNaTh BBIBOJ O
PENEeBaHTHOCTH HMCTOYHMKA TOMY HJIM MHOMY 3aIrpocy
WJIH TIPEMETHON O0IacTH.

B paccmartpuBaemoii cucteme VolD omnucanue
Ha0opa JaHHBIX B XpaHWIHIIE TEHEPUPYETCS C
nomompio D2R  Server [15]. B crenepupoBaHHOe
OTMCaHUE HE MOManaeT MHOOPMALHS O IMOIKIIOUYEHHBIX
WCTOYHHMKAX JAHHBIX M CTaTUCTHKA IO MMEIOIUMCS C
HUMH CcBs3siM. [l BKITIOYEHHS ATOH HMH(POpMAIUN
ObUTM  WCHOJNB30BaHBl ~ MpaBWIa, 1O  KOTOPHIM
OCYIIECTBIIIETCSI TOWCK CBSI3aHHBIX JaHHBIX [12].
[TonyueHHoe ommcaHue B paMKax HCIOJIb3yeMOil
CHCTEMBI TO3BOJIIET (OPMHPOBATH paclpeeiIeHHbIC
3apochl K MOJKIIOYEHHBIM HCTOYHHMKAM JAHHBIX B
TEPMHHAX OHTOJIOTUU, UCIOJIB3YEMON B 3TOU CUCTEME.
Hcnons3ys VolD omnucanue, 3ampocbl M3 CUCTEMBI
TPAHCIUPYIOTCSI B TEPMUHBI YK€ HCTOUYHHKOB TAHHBIX.
Taxoke 3TO onmcaHue NMPHUMEHSETCS AT 0TOOpaKEHHS
0000IIIEHHOTO pe3yiIbTaTa IMONCKa.

7 O01mag cxeMa NOJAKJIIOUYEHHUA HCTOYHNKOB
JaHHBIX

Ha pucynke 1 mpencraBieHa ofmas —cxema
MOAKIIIOUEHHUSI PA3JIMYHBIX HCTOYHUKOB JAHHBIX C
KCIOJIb30BAHUEM TEXHOJIOTUH U3 cTeka nmpoekta LOD

Hoctyn k nanaeiM Libmeta ocymiectBisiercs: uepes
ee OOIIyI OHTOJIOTHIO, KOTOpas, Kak ObUIO CKa3aHo,
COCTOWT H3: a) OHTOJIOTHH CEMaHTHYCCKON OMOITUOTEKH,
0) OHTOJIOTHMH TMPEIMETHON 00JacTh, KOTOpas 3aaacT
TEMaTHUYECKOE HalpaBJICHUE MH)OPMAIIMOHHBIX
pecypcoB. Ilpu stom D2R Server [15] ucnombsyer
onroyoruto Libmeta mis co3manus SPARQL Touku
JOCTyNa K e¢ JaHHBIM. VICmonp3yroTcs mpaBuMia,
KOTOpBIE 3aJaroTcs I KaXIOTO IOAKITFOYaeMOTO
WUCTOYHMKA (NIPaBHI MOXET OBITh HECKOIBKO), C
MOMOINBI0  KOTOPBIX ~ OCYIIECTBIACTCS TOUCK |
COXpaHCHHE CBsi3eH MeXAy MAaHHBIMH Libmeta wu
ucrounukoM w3 LOD. [lns 3agaHus  mpaBuil
cBsi3pIBaHMs ucnonbdyercs: ppelimBopk SILK. IlpaBuia
OIMCHIBAIOTCS B COOTBETCBUU ¢ TpeboBaHusaMu SILK u
XpaHATCSI B ONPEAETICHHOM MM KaXJO0ro HCTOYHUKA
Mmecte. Ilocne omnucanus mpaBuiaa U yKa3aHUS €ro
pacloyIoKeHUsl Bce ACUCTBHS MO 3alyCKy U aHAIU3Y
pe3ynbTatoB padotel SILK BBRIMONSIOTCS MPOTrpaMMHO,
JS JTOTO HWCHOJB3YeTCS COOTBETCBYIOMIAS —3ajade
Bepcus (perMBOpKa.

[Tpn Kax10M NOAKIIOYEHHH HOBOTO MCTOYHUKA WM
oOHOBNeHMM Habopa CBs3eH YyXKe MOJIKIIOYECHHBIX
HYXHO OOHOBIATE VoID omucanne MHOXKECTBA JaHHBIX
Libmeta, aHanu3upys IMONyYeHHBII HAOOp CCBUIOK M



MpaBWia, IO KOTOPHIM OHH BBHIIONHSDIACE. JTO
MO3BOJIUT OOHOBHUTH CTATHCTHYECKYIO M CTPYKTYPHYIO
gacti VolD, HEoOOXOOMMBIX AJIsl WCIOJB30BAHUS TPHU
dbopMUpOBaHMM  3ampPOCOB B  TEPMHUHAX  OOmIEH
OHTOJIOTHM M UX mpeoOpa3oBaHUS B 3alpochl K
peHeBaHTHLIM HUCTOYHHUKAM B COOTBCTCTByIOH_II/IM Uum
TepMHUHAX.

ABM&TA

KpaHdakwe OdaHHe

Ol PMH

EE
|

WEB OF DATA '

Pucynoxk 1

Libmeta Taxxe MCTOPHYECKHU MOAAEPKUBAET OOMEH
nmaHHeIME 110 TipoTtokoiry OAI-PMH c 6ubnmorexamu,
HenHTerpupoBanHeiMU B LOD, BbICTymast arperatopom,
KOTOPBII HHTErpUpyeT ux aanusie B LOD.

8 Texkymiee cocrosinue pador

B pamkax cosnmanus nepBoil Bepcun I[TOLB Obin
peannu3oBaH MPOEKT o CO3JJaHUI0
CTaHJapPTU3UPOBAHHON U JIELEHTPATU30BAHHONU Cpeabl
ynpaBieHusT WHQoOpManued 3JIeKTPOHHBIX  (OHIOB
Libmeta [10]. B mpoekre peann3oBaHbl CpeACTBa
MHTET ALK MPWIIOKEHNH c PpasHbIMHU
MCTOYHUKAMH/KaTaJIOTaM1 METa aHHbIX/TaHHbIX,
CepBUC AMPEKTOPHN METaJaHHBIX, YHU(PHUIIUPOBAHHBIH
uHTepdeiic noucka JaHHbIX.

CylecTBEeHHOE Pa3INuuue BO BHYTPEHHHMX MOJAEIIX
JIAaHHBIX, HCHOJB3YEMBIX B  pPa3IMYHBIX  My3esX,
OMOIMOTEKAX U apXHBaX, SIBIISETCS TIABHON IPOOIEMOM
Ha IyTH PEIIeHNs 3aauyl HHTerpanuy JaHHbIX [9]. s
MIPEOIOJICHHsI ATOH TPOONEMBI B peIIaeMoi 3amade
MHTETPALH JAHHBIX OBUIO TPEUIOKEHO YYaCTHUKAM
9KCIIOPTHPOBATh METAIAHHBIE M3 CBOECTO BHYTPEHHETO
¢dopmata B ¢opmar Ha ©6aze Dublin Core ¢
HUCTIOJIb30BaHWEM CcHHTakcuca XML, Tak kak BO
BHYTPEHHHX  HUCIONIB3yeMbIX  (opmarax  ynaercs
BBIJIENIUTH OOLIYI0 YacTh, KOTOPAas JIOXKHUTCS B PaMKH
npeanoxeHHoro ¢opmara. B cucreme ucmonb3yercs
YHUBEpCAJIbHBI MOJYyJb 3arpy3KH METaJaHHBIX B
npousBonsHOM XML-popMaTe B COOTBETCTBHH C
npotokoriom OAI-PMH.

OCHOBHasi KOJUIEKIIMSI METaIaHHbBIX ObLiIa MoJy4eHa
n3 Oubnuorekn (THI  MCTOYHWMKA  BHYTPEHHHH)
«Hayuynoe Hacnemue Poccuwm» [10]. s unHTerpauuu
naHHbIX B LOD B kauecTBe BHEHIHUX MCTOYHHUKOB OBLIO
MPOBEICHO CBs3BbIBaHWE C naHHBIME DBpedia mo
aBTOpaM, a JUIsl CBS3BIBAHHS MYy3CHHBIX KCIIOHATOB OBLI
MIPOBE/ICH IKCIIEPUMEHT C JaHHBIMHU U3 Europeana.
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Hdus  xaxgoro pecypca Libmeta Moxer OBITH
NONy4eHO €ro TPEeICTaBICHHE, yIOBJICTBOPSIOIIEE
monmenn Europeana Semantic Elements (ESE) [14],
KOTOpOE€ OIpeJesieT psia 00s3aTeNIbHBIX 3JEMEHTOB
MeTaaHHbIX.

Jlnsi MOHUTOPHHTA HOBBIX JaHHBIX U YCTaHOBJICHHS
CBsI3el ¢ BHEIIHMMHM HCTOYHHKAMH IAaHHBIX B PaMKax
cucremsl ucnons3yercs SILK Framework [12]. s
YCTaHOBJICHHS CBA3CH HEOOXOAMMO YKa3aThb MCTOYHHUK
JIAHHBIX, IpaBWJia JOCTyNa K J@HHBIM W MpaBHia
cBsi3pIBaHMA. Bcest ata MHpOpManus Obula HamicaHa B
BUJIe KOH(UTYyparoHHoro ¢aiina Ha sizsike SILK LSL.

Celfyac mpoBOAATCS PAaOOTBI 1O  CBSA3BIBAHUIO
JaHHBIX ¢ aBTOpuTeTHBIMHU (aitmamu VIAF [13]. Oto
IPOEKT, KOTOPbIH  OObEAMHAET BCe  3HAYMMBIC

OuOIMOTEeKH, MHTErpUpYIoLIKe cBoM AaHHbIe B LOD.

9 3akJl0ueHMe U JajbHelne padoThl

PaspabarsiBaemas [IOLB npenmonaraeT moanepxKy
(YHKIMOHATBHOCTH, PEKOMEHIyeMyo mpoektom LOD,
a UMEHHO: CPE/CTBA Ul MPEACTaBICHUS MH(OpPMALUH
U3 Pa3NYHBIX UCTOYHUKOB KaK AJISI yCTAHOBIICHUS, TaK
U Ui moafepkku cBs3zed mexay RDF-pecypcamu, kak
BHYTPCHHHUMH, TaK W BHCUIHUMHU, T.C. IMpCarnojaract
OCYIIIECTBIICHHE IIOJHOTO IIMKJIa HMHTErpanuu Habopa
JTaHHBIX B IpocTpaHcTBo LOD.

OCHOBHBIE MPEUMYIIECTBA pealn3aliu MPUHIIUIIOB
LOD B Libmeta:

— CpasHocth. IlogkimroueHne  HCTOYHUKOB, HE
00s13aTEIBHO ONOINOTEK;

— Mammunountaemocts. IllpencraBnenue B RDF,
UCTONB30BaHUEC OOIICTIPUHATBIX  CIOBaped U
OHTOJIOTH;

— JHocrynmHocth. JlocTymHble it CBOOOJHOTO
WCIIOIL30BAHMS  BCEMHU  I0JL30BATENIIMH  0e3

KaKuX-1100 OrpaHUYeHH B BUJIE aBTOPCKUX TMPaB.

Hcnonp30BaHue OHTONOTUM TPEAMETHOH O0JacTH
MIO3BOJIUT HE TOJBKO BKJIIOYATh APYTHE TUIIBI PECYpCOB
B OMONMOTeKy, HO H YTOYHATH W BKIOYATH B
OMONMOTEKY  ONUCAaHUS ~ BHYTPEHHEH  CTPYKTYpBI
MH(OPMALIMOHHBIX PECYPCOB HYXHOM JeTaln3allvy,
oOpamasicb 3a JaHHBIMH K MCTOYHUKAM, KOTOpBIC
paHbIlIE C TPY/ZOM MOTJIM HCIOJB30BAaThCS B paMKax
MHTETPALUH PECYPCOB IEKTPOHHBIX ONOIHOTEK.
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Personal Digital Library Libmeta
as an Integrating Environment for Linked
Open Data

Olga M. Ataeva, Vladimir A. Serebryakov

The article describes semantic digital library
Libmeta resources of which can be enriched by means
of using data from the sources located in LOD. Binding
is due to domain ontology which is user defined and
determines his/her field of interest. Problems of
integration of library resources in LOD and creation of
search queries on data sources are considered as well as
use of specifications and technologies from LOD stack
within a system considered.
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