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Peanusayusa npoexkma no cemanmuyeckolli unmezpayuu 6ubiuo-
epaguueckux 3anuceil n0360AULA PEUUMb AKMYAJLbHbLE 3a0AYU: PA3-
pabomana oHmonozus npedmemuoil obracmu, co30aHbL MOOYLU 63AU-
Mmo0eilcmeusi ¢ pa3iuyHbLMU A8MOMAMUIUPOSAHHLLMU OUOIULOMELHLLMU
UH@OPMAUUOHHBLMU CUCMEMAMU, OubIUOZpaAdUIecKUe 3ANUCU CKOH-
6epmMupo6arbL U3 pa3iuiHbvlx popmamos 6 RDF, o0ozaweHbl 3a cuem
UHDOPpMAYUU, NOLYLEHHOU U3 PA3HLLX UCTMOYHUKO0E, U ONYOAUKOBAHbL
8 coomgemcemauu ¢ npuryunamu Linked Open Data. Onepupogatue 00-
HUM U3 CAMbLX KPYNHBLX 6 MUPe MACCUB08 Oubuozpapuieckux 3anuceil
nompeb60o8aJio UCnoib30864Mb Y3KOCNEUUALUIUPOBAHHbLE NPOMOKOLbL
docmyna K uHGOpMaAyUL, 8bLCOKONPOUIE00UMENbHbLE ALZOPUMMbL 00-
pabomku u macwmabupyemoie peuLeHUus XPaHeHUs OAHHbLX.

KuaroueBrble ciioBa: céa3anHble 0aHHble, OUbOIUOZPAPUYECKAs 3GNUCD,
eviLagaeHue 0YOiemHbLX 3anuceil.

Poccuiickoii rocygapcrsennoii 6ubsamorexe (PI'B) u Poccuiickoit
HanuoHanbHOU 6ubsnmoreke (PHB) peanusyercsa npoekT mo oy-
OmuKanuy 6ubarorpamUecKnx 3arnucei ¢ UCIoJIb30BAHUEM TeX-
HOJIOTUII ceMaHTUUeCcKOl mayTuHbl. OCHOBHAA IeJIb ITPOEKTa — CO3JaHue
IIPOrpaMMHOI CHUCTEeMbI, KOTOPAas B aBTOMATUYECKOM perKuMe codupasia
ObI O1bIMOTrpahUUecKre 3aINCH 13 PAa3JIUYHBIX OMOJIMOTEK, OCYIIeCTBIIA-
Jla CBASBIBAHME JAHHBIX U ITyOJNKOBAJIA UX B COOTBETCTBUMY C IIPUHITUIIA-
mu Linked Open Data (LOD, CBsizanHbIe OTKPBITHIE qaHHbIE). Hanuuume
OTKPBITOTO JOCTYIIa K KPYITHEHIIIeMy MAaCCUBY JaHHBIX, ODUEHTHUPOBAH-
HOMY Ha UCIIOJIb30BaHUE He TOJHKO YeJIOBEKOM, HO M aBTOMAaTU3UPOBAH-
HBIMU CPEJICTBAMU, IIO3BOJIUT CO3AATH HOBbIE BLICOKOUHTEIJIEKTYaIbHBIe
OHJIAMH-CEPBUCHI, KOTOPbIE OKAMKYT 3HAUNTEILHOE BINSHNIE HA PA3BUTHE
KYJIbTYPHI 1 KHUYKHOM OTPACJIU.
[ co3manus MOAYJIBLHOM CHCTEMBI TyOJIUKAIIUY JaHHBIX, CII0CO0-
HOI 6e3 3HAUNTEJbHBIX YCUJINH MOAKJII0YATh HOBBIX YUaCTHUKOB, PA0OTHI
OBbLIM Pa30UTHI HAa HECKOJIBKO 3TamoB [4]:
® pa3paboTKa OHTOJOIMHU IIPEeAMETHON 00aacT Ha 6ase CyIlecTBy-
IOIIUX PeIleHnii;
® OCYII[eCTBJIEHNE MHTeTPalui C AaBTOMATHU3NPOBAHHLIMI 010IO0-
TEeYHLIMYA NH(POPMAIMOHHLIMY CUCTEMAMU;
® IIpoBeieHMe KOHBepTaIuu oubarorpamuecKux 3ammucei us gop-
matoB MARC 21 u Rusmarc B yHupuiiuposauubiit popmatr MODS;
® pellleHre BOIIPOCca 0 XPaHEeHUY CKOHBEPTUPOBAHHBIX JaHHBIX;
® OCYIIleCTBJIEHNE B3ANMHOT0 000rallleHUA JaHHBIX U3 PA3JIUYHBIX
O6ubJIOTeK;
® BBIOOD JAHHBIX IJISI CBA3BIBAHUA U MyOJMKAMY JAHHBIX B IIPO-
crpaucTse LOD;
® peausanusa MOAYJIA BU3YAIU3aIlNH ITOJYUEHHOTO Pe3yIbTarTa.
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HanHasd cucTeMa UMeeT pacupeeIeHHYI0 CTPYKTYPY: OuOJInOTeKU BbI-
CTYNAaIOT MOCTaBIIUKaMU OubanorpauuecKuX 3aIluceil, KOTOPhbie aKKyMYJIn-
pyioTcs, XpaHATCS U 00pabaThIBAIOTCS Ha IeHTPaJbHOM cepBepe. HeTpyaHo
IPEeIONI0MKUTh, UTO UMEHHO IeHTPAJbHBIA cepBep ABJAETCA Y3KUM 3BEHOM B
TEXHOJIOTUUECKOM IIPOIlecce, II03TOMY K BBIOOPY IPOTOKOJIOB B3aUMOIeiCTBUA
c 6ubsmoTeKaMu, aJITOPUTMOB 00PabOTKY U MPOTPAaMMHBIX CUCTEM XPaHEHUA
JaHHBIX HEOOXOIMMO IMOAXOAUTH C 0CO00Ii TIlaTeIbHOCThIO. IlepeunciaeHHbIe
KOMIIOHEHTBI JOJIXKHBI 00J1aIaTh TAKMMU CBOMICTBAMM, KaK MacHITaA0MPYEeMOCTb,
MHTEePOoIepadeIbHOCTh, BEICOKAS IIPOU3BOAUTEILHOCTD, COOTBETCTBHE OOIIeIIPHU-
HATBIM CTaHIAPTAM.

B mMupe cyiiecTByeT psaj IPOEKTOB, HAIPABIEHHBIX Ha MHTETPaInuio ou-
OJIMOTEUHBIX JAHHBIX W MCIOJb3YIOININX CXeMy aKKYMYJIAIIUN TaHHBIX Ha
IeHTPaJbHOM CepBepe U3 pacupeseeHHbIX UCTOUYHUKOB. Cpeau HUX MOK-
HO BBIJEJIUTH cjenyiolnue nmpoeKTrhl: CBOAHBIN KaTasor oubianorex Poccun
(CKBP), Bcemupmusriit katasor WorldCat, Espomeiickast mudposasi 6ubimnorexa
Europeana. TmatenbHbI# aHAIN3 UCTIOJb3YEMBIX B 9TUX NPOEKTAaX PEIIeHUHl
ABJIAETCSA 3aJI0TOM YCIIENTHOTO (hYHKITMOHNPOBAHU S CEPBUCA II0 CEMAaHTUUYECKOH
WHTerpanuu oubarorpapruuecKmnx 3amncei.

3apaum cOopa, oGPaAGOTKM M XpaHEeHUR
ouGnuorpacgmUecKmx 3anmcen

Beinosrsssa cBou ycTaBHBIe QYHKIIUN, 0MOJINOTEKN CO3ai0T Onbdanorpadu-
YyecKUe 3alUCH Ha dK3eMILISAPHI, XpaHdAiueca B ux Gorgax. Ob1ee KOJIUIeCTBO
3ammce’ TOIbKO B ABYX KPyMHENIuX 6udbamnorexax crpausl — PI'B u PHB —
COCTAaBJISIET HECKOJBKO MECATKOB MUJJINOHOB. [IOMCK U IMOJIyueHNe HOBBIX U
O0HOBJIEHHBIX 3alMcell B TAKOM OTPOMHOM MacCHBe IIOCTOSAHHO MeHsAoIeica
nH(GOPMAIIU IPEeCTaBJIsIeT cO00M OTAeIbHYIO 3aauy — cOopa 6ubmorpaduue-
ckux 3amnuceii. Ecau BeIOpaHHBIN cII0cob OyAeT CUIBHO 3arpyKaTh IeHTPATbHBIN
cepBep, TO IIPU YBEJIUUYEHNN YKncjia OMOJIMOTEK, YUACTBYIOIINX B IIPOEKTeE, Pabo-
TOCIIOCOOHOCTD BCEl CCTEMEI B IIeJIOM He MOKeT ObITh TapaHTHUPOBaHAa.

I pyroit HeMaJIOBAXKHOM 3aMaueil SBJIAeTCA BOIPOC BLIOOPA CII0co0a X paHeHU
TOJIyYEeHHBIX CBE€HNUI, IOCKOJbKY CYIIIEeCTBYIOT Pa3INYHbIe MEXaHU3MbI XpaHe-
HUSA U IPeIOCTaBIeHUA JOCTYIIA K JaHHBIM, KOTOPbIE MMEIOT KaK IPenMyIIecTBa,
TaK 1 HegocTaTku. Hampumep, xpaHeHne 0ubanorpa)muecKnx 3annceil Hemo-
CPeICTBEHHO B PeJIAIIMOHHOM 6a3e JaHHBIX ¢ KoHBepTaruei ux B opmat RDF [1]
«Ha JIETY» CYIIeCTBEHHO SKOHOMUT AMCKOBOE ITPOCTPAHCTBO 34 CUET OTCYTCTBUSA Y-
OGJIMPOBAHMSA, HO IIPU STOM PE3KO0 CHUIKAETCSA MPON3BOAUTEIHLHOCTD. ITO CHIMKEHUE
HampsaMYIO 3aBUCUT KaK OT KOJIUYECTBA XPAHUMBIX 3aIIKCell, TaK U OT KOJIMUeCTBa
TOCTYIIAIOIIUX 3aIIPOCOB. AHAIN3 CYIIIECTBYIOIIUX IIOAXO00B II0 X PaHEeHUIO OMO.JII-
orpadguuecKoi nH(OPMAIIUY C IIOCJIeAYIOIIUM IIPEIOCTABIEHNEM JOCTYIIA K Hel ¢
ucmoJb3oBanueM IpoToKko10B SPARQL 1 HTTP sBasiercs mpobJieMoii, pellieHne
KOTOPOM HAIIpaBJIeHO Ha CHIKEeHIe HAarPpY3KU Ha [eHTPAJIbHbBINA cepBep.

PaspaboTka u npuMeHeHUe 3()(EeKTUBHBIX aJTOPUTMOB CIAUIHUA 3anuceii
U3 Pa3INYHBIX OUOJIMOTEK ABJIAETCA TPeThell 3agaueii. [Ipu moayyeHNN NeCATKOB
MUJIJINOHOB 3allicell 3 HeCKOJbKUX OMOJIMOTEK cCpaBHEHNEe BCeX 3aIlicen IJIs
BBISIBJICHUS AyOJIETHBIX HAa OJHU U Te JKe KHUT'Y CTAHOBUTCS HeIIPUEeMJIEMO 3aTpaT-
HOI 3amaueii. BosHnKaeT He0OXOAMMOCTE CO3QAHIS aJITOPUTMA, IIO3BOJISIOIIETO
CYIIIeCTBEHHBIM 00Pa30M Cy3UTh MHOYKECTBO OubJrrorpadguyecKux 3amnuceir — 1mo-
TEeHITUATbHBIX KaHIUAATOB HA NY0JI€THOCTD. BOJIBIITMHCTBO IMTOJOOHBIX AJITOPUTMOB
OCHOBAHO Ha pas0reHUN BCEI0 MHOYKECTBA JaHHbBIX Ha KJIACTePhl, BHYTPU KOTOPBIX
cofiep:KaTcs MoJ00HbIe IPYT APYyry 3anucu. HeoO0XoAuMo IIpoaHaIu3upoOBaTh Cy-
IIECTBYIOIIME AJITOPUTMBI BBISIBJICHUS 3aIIMCEel Ha OAUH U TOT K€ 00BEKT C yUeTOM
TPUCYTCTBUS OMIUOOK 1 a00peBUaTyp, PA3JINUNN CTAHIaPTOB 3aI0JTHEHUA TOJIeH.

MpoTokon AocTtyna Ansa coopa GuGnuorpadhuuecKux 3anucen

O6MeH nH(pOpMAaIeH MKy OMOINOTeKaMU ABJSIeTC YCTOSABIIecs IpaK-
TuKou. ITomo0HBIi TOAXO0I IT03BOJISET S9KOHOMUTL BPeMs 1 YCUJINA, 3aTpauynBa-



eMble Ha KaTaJoTU3alllI0, IOCKOJIbKY KOJIUYECTBO
ONHUX U TeX Ke dK3eMILIAPOB KHUT B PA3JIUUYHBIX
oubanoTexkax BeJuko. CyIecTBYIOT pas3JHUUHBIE
MIPOTOKOJIBI, C TIOMOII[HI0 KOTOPHIX MOYKHO OOMeHU-
BaThbcA Oubsmorpaduueckoit madopmarnueii. Camblie
pacmpocTpaHeHHbIe U MOLAepKUBaeMble TPaKTH-
YeCKM BCEeMU CYIIeCTBYIOIIMMU aBTOMATU3UPOBaH-
HBIMU O0MOJIMOTEeUHBIMYU UH(GOPMAIIMOHHBIMU CUCTE-
mamu (ABUC) — mportokoasl Z39.50 u OAI-PMH
(Open Archives Initiative Protocol for Metadata
Harvesting).

IIporokoa Z39.50 usHauaabHO ObIJI CO3IAaH B
Bub6auorexe Kourpecca CIITA B mauase 1980-x ro-
noB. OCHOBHBIM €ro IpeJHasHaYeHUEeM SBJAJIach
yHU(pUKanusa morucka B pasanuabeix ABMC, a6erpa-
rupoBaHHAA OT CTPYKTYPHI XpaHeHuA nHbopma-
U7, TOUCKOBBIX A3LIKOB U IIPABUJ COCTABJIECHUSA
3aIPOCOB, BHIXOAHBIX (hopmaToB [5]. [[o moABIeHUA
aToro mpoTokoJa goctyn k¥ ABMC ocyimectsisaiacs
c ucnoab3oBanueM HTTP — 6aszoBoro npoTokoJa
HABUTAIIUY II0 TUIIEPTEKCTOBBIM JOKYMEHTAM, HU-
KOUM 00pasoM He ONTUMU3UPOBAHHOTO AJISI PaOOTHI
¢ bubuorpaduueckoit nHGopMaIMe.

IIporoxos Z39.50 mo3BoIsieT IPOBECTU TOUCK
6ubanorpaduueckux samnuceii B pasanuabix ABVC,
HUCIOJIb3Ys ONUH U TOT Ke cuHTakcuc. OH IIUPOKO
HCITOJIb3YETCsI IIPU CO3MAHNY METATIONCKOBBIX CUCTEM
(TI03BOJIAIONINX TTPOU3BECTH IIOUCK OJJHOBPEMEHHO B
HeckoabKuX pasubsix ABUC u arperupoBarts mosay-
yeHHbIe Pe3yJibTaThl). [[pyMeHeHre 3TOro MPOTOKO0JIa
II03BOJIAET HUBEJUPOBATH PA3JIMUNS B MOJEJISAX Xpa-
HeHUs, 3aIIPOCa U MOJYyUeHU 3aicell B KOHKPETHBIX
peanusanusx.

B xonie 1990-x rr. paspaboTYNKN COBMECTHO
¢ 6ubsmorekapamMu chopPMyJIUPOBAJIH [BE OCHOBHBIE
npobJjeMbl, CBA3aHHbIE C MHTEPOepadeIbHOCTHIO
U(POBBIX XPAHUIUII JAHHBIX |

® KOHEUHbIE [I0JIb30BATE/IN BbIHYKIEHBI OIlePHU-
POBATH C PA3IUYHLIMU IIONCKOBBIMU UHTEPheicamu,
npeAJaraeMbIMU PA3HBIMU CUCTEMAMU;

® OTCYTCTBUE MEXaHU3MOB COBMECTHOTO HCIIOJIb-
30BaHUSA METAJaHHBIX, KOTOPbIe ObLIN GBI MAIITUHHO-
opueHTupoBaHubsiMu [10].

[ pertieHnA 9TUX IPOOJIeM IPeAIarajaoch 1Ba
aJbTePHATUBHBIX IIYTH PA3BUTHUA: II€PEKPECTHBIN
IMOMCK MH(GOPMAINYU B PA3JIUYHBIX XPAHUJIHUIIAX C
WCIIOJb30BaHUEM MIPOTOKoJIa Z39.50 u akKyMysd-
U JaHHBIX HA IeHTPAJbHOM cepBepe M3 PasHbIX
MCTOYHUKOB HaHHBIX. [I0IX0/ C UCIIOJIL30BAHUEM II€-
PEeKPEeCTHOro IToMCKa NHGOPMAIINY UMEET OUeHb 00JIb-
III0¥ HeIOCTATOK: CHCTEMA CYIIECTBEHHO IerpagupyeT
IPU YBeJIWYEeHUN KOJIUUYECTBA UCTOYHUKOB, TAK KaK
CKOPOCTB pabOTHI BCEll CUCTEMBI paBHA CKOPOCTH Pabo-
THI CAMOT0 MeJIJIEHHOT0 3BeHa. B sKcrepuMeHTax, mpo-
BemeHHbIX Networked Computer Science Technical
Reference Library (NCSTRL) 651710 TOKa3aHo, 4TO
IpU YBEJUYEHUU KOJIUUECTBA NCTOUHUKOB IO CTA U
Gosiee cucrema, IOCTPOEHHAS HA IIEPEKPECTHOM ITOKC-
Ke, mepecTaBaja O6bITh paboTocmocobmoi [10].

Br110 peyiosKeHo co3naTh HOBBIHM ITPOTOKOJ —
OAI-PMH, KoTOopBbIi ObLI OBI IIPpeAHA3HAYEH JAJIS aB-
TOMAaTUYECKOT'0 cOOpa MeTafaHHbIX U3 PA3JIUUHBIX
ABNC 1 akKyMyJIANMUE UX HA eHTPaJbHOM CepBe-
pe. IIporoxos OAI-PMH He ABIseTCSA KOHKYPEHTOM
739.50, moCKOJIBKY He mpeaHasHaueH IJA MOoucKa.
OcHOBHOe ero Ha3HaueHue — ObICTPO, 3G (HEKTUBHO, C
MUHUMAaJbHBIMU 3aTpaTaMu coopaTs Oubauorpadu-
YecKue 3aliuCy BMeCTe, KOTOPbIe BIIOCJIEICTBUU MOTYT
OBITBH MCITOJIL30BAHBI JJIA CO3NAHUS APYTUX CEPBUCOB.

OIHUM 13 OCHOBHBIX TPeOOBAHUI IIPOTOKOJIA
OAI-PMH saBiseTcs mpefocTaBJeHMNe ITOCTaBIIN-
kamu XML meraganubix B (popmate Dublin Core.
I pyroe HemasioBaskHoe TpeboBanme — 006A3aTeb-
Has peajnsalusa 3alIPOCOB, OCHOBAHHBIX Ha JaTe
nociyiegHeit MoguuKanun 6ubanorpadGuUIecKux
3aruncen.

IToCKOMBKY CTPYKTYpPa CUCTEeMbI MHTETPAIlUNT
6ubamorparUecKux 3amuceil mpeacTaBadeT coboit
pacrpeejeHHYI0 KOHGUTYPAIUIO C BbIJeJeHHBIM
IEHTPAJbHLIM CEPBEPOM, HA KOTOPOM arperupyor-
cA 3allCU U3 PA3JIUYHBIX UCTOUYHUKOB, TO HauboJiee
TMOAXOAAIIUM JJiA cOopa nHGOPMAIIUN ABIAETCI y3-
KOCIeIuaJn3upPOBaHHBINA TPOTOKOJ, N3HAYATIBHO
npegHa3sHAUYEHHBIN AJIA PelleHus UMEeHHO 3TOH 3a-
maun, — OAI-PMH. MeHHO OH U UCIIOJb3YETCS JIJIs
arperanuu 6ubauorpaduueckux s3amnuceit us ABUC
pasInuYHbLIX OHOJIHNOTEK.

Crnenyetr ormeTuTh, uTo WorldCat ma 6ase
OAI-PMH cosgau crenuaJbHyI0 IporpamMmy Java-
cepsier — OAICat [14], koTOpyIo Aeps:KaTeau MeTa-
IaHHBIX MOTYT afallTUPOBATD U YCTAHOBUTH HA CBOEM
000pYAOBAHUH JIJIS aBTOMATHYECKOT0 cOOpa IeHTPaIb-
HbIM cepBepoMm WorldCat o0HOBIEHHBIX 3aIMcei.
Europeana Ttax:ke cosmana cepsuc REPOX [13], xo-
TOPBIHM OcHOBaH Ha ucnoabzoBanuu OAI-PMH B Ka-
yecTBe 6a30BOT0 IIPOTOKOJIA AJIsI cO0pa PECyPCOB C THI-
CAY PABJIUYHBIX CEPBEPOB, PACIIOJNIOMKEHHBIX 110 BCel
Espore. Hesb3s He ckas3aTh, UYTO 00HOBJICHHAS BePCUSI
CKBP, ussectnasa kax CKBP2, arperupyer 3ammucu ¢
nomorrkio nporokosa OAI-PMH [2]. Ucnosnb30BanmE
OAI-PMH pia akrymyaanuu 6ubamorpaduyecKux
3amnuceli 13 PasJIUYHBIX UCTOYHUKOB B TAKUX KPYII-
HBIX MUPOBBIX IIPOEKTAaX elre pas yoe:Kaaer B mpa-
BUJIBHOCTHU BBIOOPA IIPOTOKOJIA JOCTYIIA.

OGpaGoTka 6MGnuorpadmnueckux sanmcen

Anipriopu ©3BECTHO, UTO TP HOJIYUEHUY OUOJIO-
rpadguryecKux 3amnuceii n3 pasHbIX OMGJIMOTEK YaCTO
OyZeT BOBHUKATH CUTYAIlus, KOTJa Ha OAUH U TOT Ke
00'BEKT OyZeT UMeThCSA HECKOJIbKO 3anuceii. OHU MO-
TYT OTJINYATHECA KaK 0 (DOPMATY, TaK U II0 IIOJTHOTE
3aII0JTHEHUA, IIOCKOJIBKY B Pa3JIMYHBIX YUPEIKICHUAX
TIPOIIECChI KAaTAJIOTU3aINy He ofuHaKoBbI. Hampumep,
COCTaB [IOMOJHUTEIbHBIX 9JIEMEHTOB, TOUEK JOCTYIIa
MOJKeT OBbITh PABHBIM, CUCTEMBI KJIAaCcCU(PDUKAIIUY U
IpeaMeTH3aIiu, UCII0JIb30BaHue ab0peBUATYP TaKKe
MoryT oTsimuaTbesa. Kpome Toro, 3ammch MOXKeT comep-
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JKaTh OIINOKY, OlleYaTKU, BEI3BAHHBIE 0aHAIbHOI YeJI0BEUECKO OILIOIITHOCTHIO 1
HEeBHUMATEJIbHOCTHIO.

Bompocs! naTerpamnuy 6u6anorpa)muecKnx 3annceii 13 pasJaIuyHbIX NCTOUHI-
KOB C IIOCJIEIYIOITNM UX 00'befMHEeHNEM U 000TaIlleHeM JaBHO HaXOAATCA B (DOKyce
BHUMaHUA yueHbIX. . @eneru u A. CauTep, OAHU 13 OCHOBOIIOJIOKHUKOB 9TOT'0
HampaBJIeHUA, pa3spadoTaln MaTeMaTUUEeCK Y0 MO/IEJh, TIO3BOJIAIONTYIO PA3IeIUTh
MHOKECTBO 3aIlrcell Ha HECKOJIbKO KjaacTepos [9]. B KiacTep monazaror 3anucw,
KOTOpbIEe B TEPMUHAX TOM MU MHOW METPUKU PACIIOJAraloTCs HeJaleKo APYT OT
npyra. I1Jis BeIsiBJIeHUA Ty0JIeTHBIX 3aIIUCell JOCTATOUHO CPABHUTD 3AIIUCH, BXOIS-
III7e B COCTAB OJTHOTO KJIACTEPA, UTO BHAUNTEIHHO CHIYKAET KOJIMUEeCTBO CDABHEHUN.

Hox. Xunron passui uneu 1. @enneru u A. Carrepa, pacIpoCTpaHUB UX He
TOJIBKO Ha IIPO0JIeEMY BHIABJIEHUA AyOJE€THBIX 3alINCEl, HO 1 CO3LaHM HA UX OCHOBE
oboralreHHO 3amucy, cofepsKalleil 00beJMHEHHYI0 MHPOPMAIIUIO N3 HECKOJbKUX
3armceil, ¢ MOCJAEAVIOIINM yIaJeHneM Ay0JeTHBIX, COAePKAIIUX MeHee IOJIHYIO
unpopmarruio [11]. OH moKasa, uTo Iporece paddueHns 3amrceil Ha KJIacTephl JOJI-
JKeH IIPeBapATHCA IIPOIeIy POl HOpMAaIU3aIuy — HaO0OPOM IPAaBUJI, IPUMEHEeHUE
KOTOPBIX IPUBOIUT OubmorpadriecKre 3aiCy K HEKOEMY eINHOO0Pa3HOMY BULY .
K mpasuiam HOpMaIHU3aIiuy MOXKHO OTHECTH yAaJIeHe N30LITOUHBIX ITPO0ETbHBIX
CHMBOJIOB, IIPUBeJleHNe CTPOK K OJJHOMY PErucTpy, 3aMeHa O0IIenpPUu3HAHHBIX
ab0peBuaTyp u o603HaUEeHUN Ha YHU(DUIITMPOBaHHBIe. Hammpumep, 3amcaHHbIe B
pasHbIX opmarax gaTsl (Sept. 1987, 09.1987) sameHANnCh HA KaKO-TO OOUH
dopmar. B Hamem ciryduae mpoiiecc HOpMaaIu3auyu BCTPOEH B KOHBEPTED, IPeod-
pasyromtuii 3amucu us popmatroB MARC 21 u Rusmarc 8 MODS.

Takum 06pasom, B cUCTeMe MHTerpanuu oubarorpaguuecKux samucei g0-
CTATOYHO CO3JAaTh 000TaIlleHHYIO 3all1Ch, 00beUHAIOIIYIO HECKOJbKO OITMCAHU I
HA OJUH U TOT JKe 00'BeKT, U yAAJIUTh N30bITOUHBIE 3aII1CH, HEe COAeP KalllinX HO-
BYI0 HHQOPMAIIUIO.

ITockogBKY 3aUacTyIo JOTIOJHUTEIbHAA NHPOPMALIUA, YKa3aHHAA B 3aIINUCHU
B BUJIe CCBLIIOK, OKA3bIBAeTCA HEJOCTYITHA (HATTPUMED, MOJIYUUTD IOJHBIN TEKCT
TPOU3BEAEHUS IO CChLIKEe U3 OMMMCAHUA HEBO3MOYKHO 13-3a OTPaHUUEHUIT, Ha-
KJIabIBA€MBIX aBTOPCKUM IIPABOM), TO IIPOIECC BHIABIECHUA NYOJETHBIX 3alIUCEeH
MOJKEeT OPUEHTUPOBATHCA TOJbKO Ha NHGOPMAIIUIO, COAEPIKAIIYIOCST B caMoit
samnucu. [TosToMy IeIbIil KJIacce aJIrOPUTMOB, UCIIONb3YIOMIUX JOMOJHUTEIbHYIO
nH(MOPMAIINIO, He MOKeT HaMU UCII0JIb30BaTheA. HaM HOCTYITHBI TOJTBKO OCHOBHBIE
TOJIS 3aTINCH, T. €. II0 CYTH MOYKHO OIIE€PUPOBATH JIUIITH CTPOKAMU.

OpuuMuy u3 HauboJiee PaCIPOCTPAHEHHBIX METPUK JJIA PacueTa PacCTOAHMA
MeXKIy CTPOKaMU ABJAIOTCA Mephl XemMmuHra, EBrimna, JleBenmreiina, [yxapo-
Bunrinepa, Parknudda-Obepienna. [I.H. Py6mos u B.B. Bapaxuun cunraior, 4To
[IJISI TIPOCTEMIIIero ciydasi, KOrJa CpaBHEHUE 3aINCeil OCYIIEeCTBIISETCS TOJIbKO 110
nonsaMm «ABTop» u «HasBaHMe», TOCTATOUHO MCIOJH30BAHNE OJHOTO U3 METO0B
IUHAMIUYECKOTO IIPOTPaMMUPOBaHNUA, IpeIosKkeHHOr0 Xupinoeprom [3]. [aHHbBIH
MeTo[ 00JIalaeT BHICOKOM a(h(heKTMBHOCTHIO ¥ OTHOCUTEJHHO IIPOCTOM Peainsaliiueii.
OHU ONIUCHIBAIOT TAKIKe P UCKIIOUEHUH, KOT]a HECKOJIBKO 3amceii mpu (hopMaIb-
HO# MpaKTUUYEeCKU IIOJHON MAeHTUYHOCTU COAePKAT NH(POPMAIINIO O PA3TIUUHBIX
o0beKTax. B vacTHOCTH, K TAKUM HCKJIIOUEHUAM MOXKHO OTHECTH OIMMCAHUS Ha
OTZeJbHbIE TOMA MHOTOTOMHBIX M3TaHUH.

Takum obpasom, 6ubIrorpadruueckasa 3anuch, moaydaemasa us ABUC oxgHoit
u3 6UOJINOTEK, IPOXOIUT Uepes CIAEAYIONIYI0 TEXHOJOTUYECKYIO IIEeTIOUKY:

e 1peoOpasoBaHMe 3alKCy B yHUPUIIUPOoBaHHBIHN (hopmaT MODS; mocKoIbKY
MODS ocuoBan Ha XML, To Bce mocaeayooIire Npeodpa3soBalus 3alIICU MOKHO
BBIIOJIHUATH C UCIIOJIb30BAHUEM IITUPOKO PACIPOCTPAHEHHBIX VTUJIUT;

® HOpMAJIU3AIUA 3aIIUCH, B IIPOIleCCe KOTOPOH YAAIAIOTCA JINIITHIE TPOOEIIh-
HbIe CUMBOJIBI, CTPOKY IIPUBOIATCS K eJUHOMY PETHUCTPY, 00IIleIpu3HaHHbIe ab0pe-
BHUATYPBI 1 0003HAUEHUA 3aMEeHSAIOTCA YHA(DUITUPOBAHHLIMU TPEICTABICHUIMU;

® cpaBHEHUe 3aInceil, OCHOBAHHOE Ha IeTEPMUHUCTAUYECKOM aJITOPUTME: IIPU
cosuageanu ISBN o0beKTa onIncaHUS B 3alIUCU MOYKHO YTBEPIKIATh, UTO 3alICH
cIeJIaHbl IJIsI OAHOr0 U TOrO JKe 00beKTa;

® B cIIyuae OTPUIIATEJHHOTO Pe3yabTaTa IMIPOMBBOAUTCA BEPOATHOCTHOE
cpaBHEHUe 3amuceii ¢ MCI0JIb30BaHNEeM aJropuTMa XupIiidepra, Ipu 9TOM yUK-
THIBAIOTCS UCKJIIOUEHUA, OMUCAaHHbIE B [3];



® cosmamme oboTraIeH oM 3aIcH, CofepIKaIiei
nHGOPMAIUIO U3 BcexX OubanorpaduyecKux 3amucei
HA OIUH U TOT JKe 00beKT.

OcHoBbIBasich Ha onbiTe KoHCOPIIMyMa HOTHOTO
martepuasia 6ubauorex CIIA [8], KoTophiil 00 beM-
HaAeT nHopMaIno 13 31 opranus3aiu U COAEPIKUT
6osee 228 Thic. bubIMOrpaUUECKUX 3amuceii B hop-
marte MODS, 65110 IPUHATO pellleHre XPAaHUTD Ha
IIeHTPAJIbHOM CepBepe KakK oboralileHHbIe 3alucH,
TaK U IIepBOHavYaJbHbIe. [lepBoHaUYaIbHBIE OUOIMO-
rpaduyecKre 3aCy MOT'YT IIPUTOAUTHCS IIPHU IOCTY-
IJIEHUUW N3MEeHEeHHOH, OTPeIaKTUPOBAHHON 3alIUCHU
u3 ABHUC 6ubauoreku. B sTom cayuae qyis nsbderxa-
HUS IPOTUBOPEYUI IPOIle 3aHOBO CO3aTh obora-
IIeHHYIO 3alUCh, a He BBIABIATD PA3BHUIY MEXKIY
IepBOHAYAIbHON 1 U3MEHEeHHOH 3al1ChIo.

Xpanenve gaHHbIX

B 2006 roxgy T. Beprepc-JIu chopmyrupoBa
YyeThIpe OCHOBHBIX IIPUHITUIIA CBA3AHHBIX JAaHHBIX [6]:

® LICII0JIb30BaHMEe YHU(PUIIMPOBAHHBIX UACHTH-
¢puraropos pecypca URI (Uniform Resource Iden-
tifier) B kKauecTBe UMEH CYITHOCTEIH;

o nmpumenenne HTTP URI gna peanusanum Bos-
MOJKHOCTU O0OpAIeHUs II0 MMeHaM, JJIS TOTO UTOOBI
OHU MOTJIN OBITH HAWAEeHBI KaK JIOAbMU, TaK U IPO-
TPaMMHBIMHU CHCTEMAaMU;

® IIpeJoCTaBJIeHNE TTOJIEBHON MH(pOPMAIUA O
cyirHocTH rpu obpartenuu mo URI, ucmoab3ys cran-
JapTU30BaHHBIE (DOPMATHI;

® BKJIIOUEHUE CCHIJIIOK Ha APYyrue CBA3aHHBIE
URI g5 o0eryeHus IOMCKA.

dopmManbLHO TOJyYaeTCA, UTO AJIA IyOIUKAIUNI
JaHHBIX JOCTATOYHO UMEeTh (DaitjioBOe XPAHUJIUIIIE
u BeO-cepBep, KOTOPBINA IIPU IOMNBITKE JOCTYyIAa II0
URI upegocraBiasgeT HeOOXOAMMY MHMOPMAI[UIO
B popmate RDF. OueBuaHO, YTO TaKO¥ IMOAXOM HE
mosBoJiAeT ucnoiab3oBath SPARQL-TouKy mocryta,
HaJIn4re KOTOPOH CTajIo0 CTaHgapTOM Ae-(aKTo.

OmHaAKO ATOT MOAXO[ IJIOX HE TOJIBbKO OTCYTCTBU-
eMm SPARQL-Touku gocTyIa: mpu oOpalneHnn K JaH-
HbIM 10 URI fo:KHA IPOUCXOAUTH aBTOMATHUUECKAST
KoHBepranusa (¢aiinos fanubiX B GopmaTt RDF nna
Kaskgoro 3amnpoca. [logo6Hasa apXuUTeKTypa He ABJIsA-
eTcsl MacIITabupyeMoil, MOCKOJbKY IIPU YBEJINUEHN T
obbeMa xpaHsAIelica nHQoOpMaIIUy 1 YKCJia 3aIIPOCOB
MTPOUBBOIUTEILHOCTh CUCTEMBI CUJILHO JeTPagupyer.

s pellieHUs TePeYUCIEHHBIX ITPO0JIeM HC-
MOJIB3YIOT cHeluain3upoBanubie xpanuiauiina RDF-
TpunaeToB. OUeBUIHO, UYTO HEOOXOAUMOCTD XpaHe-
HUSA JaHHBIX B CKOHBEPTHUPOBAHHOM BUE IIPUBO-
IUT K TOTOJIHUTEJIbHOMY PACXOAy IIPOCTPAHCTBA Ha
cepBepe xpaHenusa. Ho BeIToga OT MCHOJIB30BAHUA
CIeIMAJTU3UPOBAHHBIX XPAHUIUII] TOPa3/10 O0IbIIIe:
npumeHeHue xpanuauil RDF-TpunieTos nos3sosiseT
JOCTUTHYTHh HEOOXOAUMOTO YPOBHSA MACIIITA0MPYyEeMO-
CTH, HAJIEXKHOCTH, 0€30IIaCHOCTHU U OBICTPOeiCTBUA.
Hawubosee pacpocTpaHEeHHBIMU XPAHUJIUIIIAMU AB-

asiores 4store u TDB, Bxopsiize B cocTaB HHTETPH-
poBaHHOIi cpeabl Jena.

OmnBIT UCIIOJIB30BAaHUS Xpauuauina 4store B mpo-
eKTe HeMeIKUX HaydYHbIX OumOamorex Linking Open
Bibliographic Data (LOBID) mokasau [7], uTo Takoe
IporpaMMHOE pelleHie MeeT OrPaHuUYeHHY0 TIPOo-
M3BOAUTEJILHOCTD: €CJIU 3aIlyCTUTH noucK Ha 700 muH
RDF-Tpunierax, mosydyeHHbIX u3 16 MaH 6101110~
rpapuecKuX 3aInceil, OH OyIeT BBIIIOJHATHCSI HEJI0-
oycTIMO H0JT0. IIOCKOJIBKY crucTeMa CeMaHTUYEeCKO
WHTerpanuu 6udanorpa)muecKux 3amucei onepupy-
€T COIIOCTaBUMBIMU 00beMaMu UHMOPMAIUU, OBIIO
IPUHATO PellleHe UCII0JIb30BaTh UHTEIPUPOBAHHYIO
cpeny Jena.

Jena aBiaseTcsa ObICTPOPA3BUBAIOIIUMCS IIPO-
€KTOM, aKTUBHO MOAAEPKUBAEMbIM COOOIIIECTBOM
OporpaMMHUCTOB. B cocTaB 3To# cpefbl BXOIAT KOM-
TIOHEHTBI, KOTOPbIE ITO3BOJISIOT:

® XpaHUTh JaHHbIE KaK B 0ase JaHHbIX SQL, Tax
¥ HEIIOCPEACTBEHHO B CIEINAJTU3UPOBAHHOM XPaHM!-
JIUIIE TPUILIETOB;

e rcrmoab3oBaTh API nna monyuenua RDF-
TPUILIETOB, WH(PpOPMAIINY 00 UCIIOIB3YEeMOI OHTOJIO-
ruu, BeimosHenua SPARQL-3anpocos;

® C IIOMOIIbI0 KOHBEPTEPOB CEpUAJIU30BaATH
noayueHHble RDF-Tpuniers! J100bIM 13 CIIOCO00B:
RDF/XML, Turtle, N-Triples, RDF;

e npenocraBuTh RDF-gamHble 1 OTBEeTHI Ha
SPARQL-3ampocsI ¢ uCcmosb30BaHUEeM IPOTOKOJIA
HTTP.

OueBUIHO, YTO IIPU POCTE KOJMUECTBA XPaHU-
MBIX TPUILJIETOB IPOU3BOAUTEIHHOCTD JIIOO0OTO CIIe-
MUaJn3UPOBAHHOTO XPAHUJIUINA HAUHET Jerpagu-
poBaTh. Bo3MOKHBIM pellleHreM B JaHHOW CUTyaI[un
ABJIAETCA UCIOJNb30BaHUE paclpenesleHHbIX (haiiio-
BBIX CHCTEM, TO3BOJISIONIUX PACIIPEeIUTh HATPY3KY
MeXKAy pasJudHbIMU cepBepamu [12].

B nporiecce cosmanusa cucTeMbl CEeMaHTUYECKOM
HHTerpanuu oudanorpamuecKux 3amnceii Heob6xo-
IUMO OBLIO YCTPAHUTD IIPOOJIeMbI, CBA3AHHBIE CO c60-
pOM, XpaHeHUEM 1 00PabOTKOM GOJIBIITNX MAaCCHUBOB.
WNsuauanbHOE peleHne 0 CO3TaHUN MOAYJIbLHOM CH-
CTeMbI ITI03BOJINJIO Pa30UTh OCHOBHYIO 3a1aUy Ha DAL
MeJIKUX I10/3a/1a4, JJIA KOTOPBIX MOXKHO IIPUMEHUTH
a(p(peKTUBHBIE AJTOPUTMBI, UCIIOJIHB30BATh BHICOKO-
TIPOU3BOAUTEIbHBIE TPOTOKOJIBI B3ANMOIEHCTBUS U
y3KOCIIeInaJIn3upoBaHHOe ITporpaMMHoe obeciieue-
Hue. OCHOBBIBASICh HA TEOPETUUECKOM U IIPAKTHUe-
CKOM OIIBITE BeYyIINX 3apy0esKHbIX 1 OT€YECTBEHHBIX
CHIEIMAJIVICTOB OBLIN IPUHATHI PEIIIEHN T, KOTOPHIE T10-
3BOJIMJIA YBEJINUYUTH MACIITa0MPyeMOCThb, THOKOCTD,
OTKa30yCTOMYMBOCTh M MHTEPOIIePabeIbHOCTD BCet
cuCTeMBbI B I1eJIoM. B wacTHOCTH, O1d cOopa 6ubIImo-
rpapuuecKuX 3anuceit n3 6UOJINOTEK UCIIOJIb3yeTC s
ysKocHenuaan3npoBanubiii mporoxkos OAI-PMH, me-
oCpeACTBEHHO pa3paboTaHHBINA I aKKYMYJIAIUN
IaHHBIX U3 PA3HOPOIHBIX UCTOYHUKOB MHMDOPMAIIUH.

I Bcex 3amuceii, COOPaHHBIX U3 PA3TUUYHBIX
MCTOYHUKOB, IPUMEHAETCA P IpeobpasoBaHmIiA, KO-
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TOPBIE IT03BOJIAIOT IIPUBECTU JAaHHbIE K YHUGUIIMPOBAaHHOMY (hopMaTy, s(PhHeKTUBHO
BBISIBUTH AyOJIeTHBIE 3aIIUCH U CO3JATh O0OTAIIeHHYIO 3al1Ch, OCHOBBIBAACH TOJIBKO
Ha mHGOPMAITUY 13 OCHOBHBIX IT0oJiel 3anucu. 1lemouka mpeodpas3oBaHU BKJIIOYAET B
ce0d HOPMAaIM3AINIO 3aI1cell, CDAaBHEHUE C IIOMOIIBIO IeTEPMUHUCTUIECKOTO U BEPO-
ATHOCTHOT'O aJITOPUTMOB, IPUMEHEHNE KOTOPHIX IT03BOJISAET CYIIIeCTBEHHBIM 00pa3oM
YMEHBIIUTb KOJUUECTBO OIlepaIii CpaBHEHNA, a TaKsKe Co3JaHue 000TallleHHOM 3a-
MHCH, COAEPIKIMOe KOTopoi u mydankyercs B Linked Open Data.

Hnsa xpanerus RDF-rpunieros 6b1y1a BbIOpaHa mHTErpupoBaHHaA cpesa Jena,
TIO3BOJISIOIIAA IPEAOCTaBIAATh HocTyll K RDF-Tpumieram, cepuaninsoBaTh UX He-
CKOJILKUMU HanboJiee PACIPOCTPAHEHHBIMU CIIOCO0aMM, BBIIABATH HH(OPMAIUIO
00 MCIOJIL30BAHHOM OHTOJIOTUY, BEINTONHATE SPARQL-3anpocs:. IIpu ganbHeimem
yBeJIUUYEeHNU KOJNUECTBAa XPAHUMOM nH(GOpMaIuu Jena mo3BoJIsIeT UCI0JIb30BaTh
pacmpeeeHHYIO (DalJIOBYIO CeTh I Pas3iesieHusa Harpy3KU MesKAy cepBepaMu.
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