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OpHOU W3 KIIOYEBBIX XapaKTEPUCTHK TPHUIOKEHUI CEMaHTHYEeCKOro BeO sBIIsieTCSl TOCTYINHOCTh MAIIMHHO-YMTAeMBIX METaJaHHbIX. B
JIaHHOW paboTe ONUCHIBACTCS HPAKTHMYECKUH IOJXO0J K CeMaHTHYecKoMy Be0, KOTOpbI OXBaThlBaeT [aHHbIE M METaJaHHbIE Ha
MPEANPUATHN. DTH JaHHBIE MOTYT OBITh CTPYKTYPUPOBAHHBIMH, CIA00CTPYKTYPUPOBAHHBIMH HJIM HECTPYKTYPHPOBAHHBIMH; XPAHSIINUECS B
J0OBIX 0a3ax JaHHBIX U CO3/IaHHBIC JIOOBIM NPUIIOKEHHEM. B paboTe npecTaBieHa apxuTeKTypa, KOTOpasi HOBBIM CIIOCOOOM HHTETpUpyeT
BO3MOXKHOCTH CeMaHTH4eckoro Be® B cymiecTByromie TexHomoruu. KiroyeBasi Leib apXHUTEKTYPbl COCTOHT B TOM, YTOOBI MO3BOJNHUTH
OpraHu3alysIM BUACTh CEpBHCH B IHTepHETE ¢ YHH(DUIIMPOBAHHBIM CEMAaHTHYECKUM OnUcaHueM. [IpHBeIeH TakKe MPOTOTHIT IIPAKTUYECKOM
peanu3anyy moaxo/a.

It is well understood that the key for successful Semantic Web applications depends the availability of machine understandable metadata. In
this paper, we describe a practical approach to the Semantic Web called Information Grid. Information Grid resources span all the data in the
organization and all the metadata required to make it meaningful. This data maybe structured, semistructured, or unstructured; stored
anywhere; and created by any application. We present an architecture that integrates Semantic Web techniques into existing technologies in a
novel way. We show the design and implementation of a prototype that demonstrates the ideas presented in the paper.

Bsenenne

CymiecTBYIOT [1Ba TOAXOAa K YNPABICHUIO NAaHHBIMHU: Gupmyanusayusi U KoHmeepeeHyus. BupTyamusanus
BBIYHCIIATEIBHBIX PECYPCOB MO3BOJISET NPHUIOKEHUAM OBITh HE3aBUCHMBIMH OT OTIEIBHBIX KOHKPETHBIX 3JIEMEHTOB
Grid. Ona ompezensieT CTPYKTYpy VISl pas[eiieHHs PECypCcOB B Pa3iMYHBIX CPElaX BBIIONHEHHS H MPUBOIUT K
CHWKeHHIO croumoctu mnpunoxerus. Cpena Grid-serumciennii  o0ecrmeunBaeT HE TOJBKO —BHPTYATH3AIHIO
nH(pOPMAMOHHBIX PECYPCOB, TAKUX KaK XPaHWIMINA JaHHBIX, KaHAJBI TIEPefaqyn JaHHBIX, BEIYUCIUTEIBLHBIE PECYPCHI,
HO O0EeCIe4YMBaeT TakKe CBOOOIHYIO CBfI3b MEXIY IPUWIOKEHHUSIMH M MOAYJSIMH, KOTOpbIe OOJbIIE HE SBISIOTCS
MOHOJIMTHBIMU KJIMEHTaMU M cepBepaMu. CiaboCBsI3aHHbIE MPUIIOKEHUS BBITIOJHAIOTCS Pa3IMYHBIMH MOJYJISIMH Ha
BUPTYJIbHBIX BeO-y3max, MOTYyT MHHUIMUPOBATH BBINOJHEHHWE (GYHKIMH ynaneHHBIX Beb-cepBHcOB, 0OMEHHMBATHCS
MeTaJaHHbIMA M Jpyrod uHdopMmanuell u TNPOBOJAUTH OPKECTPOBKY Monyield mnpouecca. Texuomormn XML
MOJIEPXKUBAIOT Cla00CBsI3aHHble TpuitoxkeHus Grid-BeruucieHnii. ApXUTEKTypa pPAaCHpeeieHHBIX BBIYUCICHHIH
ocuoBana Ha npunnunax SOA (Service Oriented Architectures).

KonBepreHius HamnpaplieHa Ha LIEHTPAIM3ALMUIO M CTPEMHTCS COTJIACOBATh YIpaBlICHWE BCEMH JaHHBIMHU. B
Hacrosiiiee BpeMsi MeHee 10 mpoiieHToB H(pOpMaLWH, HOIy4YeHHOU 1pu cOOpe, XpaHEHUH, UH/IEKCHPOBAHHUH, TTOUCKE,
aHaJM3€e JaHHBIX, OTHOCUTCS K KaTETOPHU CTPYKTYPHUPOBAaHHBIX AaHHBIX. KOHBEpreHnus 1aeT BO3SMOXKHOCTD yIPABISTh
OCTaBIIEHCS YacThi0 JaHHBIX. CyIIECTBYIOT MOJIENHN JITaHHBIX, KOTOPHIE CIIOCOOHBI MPECTABISATh CTPYKTYPHPOBaHHBIC
naHHble (peNSIHOHHBIE), TEKCTOBBIE HECTPYKTYPHPOBAHHBIC MaHHBIC (JIOKYMEHTBI) H ClIabOCTPYKTYPHPOBAHHBIC
JlaHHbIe (COOOMLICHUsI, a0JIOHBI, IEJIOBbIE JOKYMEHTHI WM MeTajlanHble). CtaHnapTusanus GopMaToB JOKYMEHTOB Ha
ocHoBe XML mo3BoisleTr NPHIOKEHUSM JUHAMHYECKH HACTPauBaTbCs B COOTBETCTBUM C HW3MEHSIOIIUMHMCS
TpeboBanusaMu OuzHeca. Co3naBas nHPOpPMAIIMOHHOE HANOJHEHHE ¢ UcToib3oBaHueM XML, moctaBmuku obierdaror
3amaun  wHQopMarmoHHOTo HamojHeHus. XML saBuseTcs WHCTpYMEHTOM JUIS COBMECTHOTO M IOBTOPHOTO
UCTIONIb30BaHMS MH(OPMALMH CEPBEPHBIMH PHIIOKESHUSIMH, TOPTATAMH U IPYTUMH HH(HOPMALTMOHHBIMU CEPBUCAMHU.

Korna HecTpykTypHrpoBaHHasi HH(GOPMAIHMs CTAHOBUTCS PECYPCOM, OHa MOXKET ObITh HHTETPUPOBaHa B OOJIBIIOE
YHCIO MPOIECCOB, TAKUX KaK MOUCK M coryiacoBaHue. [lomp3oBaTeny MOTYT HCKAaTh WH(POPMAILMIO, KOTOpas paHee
XpaHWIach B XpaHWIHUIIAX, HANpUMep, (alioBble CHCTEMBI, PENO3UTOPUHN JOKYMEHTOB, BeO-caliThl M 3JIeKTpOHHAs
noyra. CoriacoBaHHe MOXKET OBITH OCYLIECTBICHO €IMHOOOPAa3HO BO BCEX CPEICTBaX. YHHU(HKAIMA yJaJeHHOTO
JIOCTyTa K KOMIIOHEHTaM apXUTeKTypsl Grid u BO3MOXXHOCTE cOopa, 06paboTKH M aHamM3a HHPOPMALIMK O COCTOSHUHU
KOMITOHEHT paclpe/IeIeHHOH CHCTEMBI B COUETaHUU C YIPABICHUEM HX COCTOSHHEM SBISIETCS! KPaeyroJbHBIM KaMHEM
KOHLIETIIIMH, @ apXUTEKTypa YIpaBJieHUs JaHHbIMHU, ocHOBaHHast HA XML, siBisieTcs KIIroueBOH /Il TOCTPOEHHS HOBBIX
HHPOPMALMOHHBIX CHCTEM.
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1. Uudopmanmnonnsrii Grid

Grid'BI)I‘II/ICHeHPIﬂ JIsL OOJIBIIMHCTBA IOJL30BaTENIEH MNpEeACTaBJIAIOTCA KaK BBIYUCIMTCIIBHBIC KIIACTCPHI,
KOTOpBIC HAlLIK puMeHeHue B Grid-nmpunoxenusx. B pabore paccMatpuBaroTcsi HOAXO0IbI, puMeHsembie B Grid mis
MHPOPMALMOHHBIX CHCTEM.

PecypcaMM B I/IH(l)OpMaIII/IOHHOM Grld SIBJIIAKOTCA JAaHHBIC, 4 TaK)XKC MCTaJaHHBbIC, HeO6XOZ[I/IMLIe JJI1 OITMCaHUuA
9THX JaHHBIX. JlaHHBIE MOTYT OBITH CTPYKTYPHUPOBAaHHBIMH, CIIa00CTPYKTYPUPOBAHHBIMH WIIM HECTPYKTYPUPOBaHHBIMH,
OHH MOTYT XPaHHUTHCSA B 0azax JaHHBIX, JIOKAJIbHBIX q)af/'lHOBBIX CHUCTEMAX, IIOYTOBBIX CEPBEpAX WM CO34aBaTHCs
m00bM TiprokeHueM. OCHOBO#M st moctpoeHus: uH(popMmaionHoro Grid sieisietcss cemanTuueckuii Be6, uensb
KOTOPOIo COCTOUT B TOM, YTOOLI JaThb IOJb30BaTC/IAM JOCTYII K I/IHTepHeT pecypcaMm C HUCIOJIb30BAHUEM
YHADHUIIMPOBAHHOTO CEMaHTHYECKOTO MocTyma. B Grid mpuiioskeHUsX OTAeNBHBIE MOIYIH, CO3MaHHBIE HA Pa3sTMIHBIX
miaTpopMax, MOTYT COBMECTHO HCITONB30BAaThCA Kak BeO-cepBuchl. Kakaplii MOZyNb KECTKO CBS3aH CO CBOUMH
JaHHbIMHA (6&33 JaHHBbIX, (baﬁHOBaﬂ CHUCTCMaA, MOYTOBBINA cepBep). CBeHeHI/IH O JaHHBIX NOJIKHBI KOMIIMJIUPOBATLCA B
MojyJie puioxkenus. B uapopmannonnom Grid, Ha060pOT, MOIYIIH PUIOKEHUH CAMH MOTYT OCYIIECTBIISAThH MOMCK
HUCTOYHHUKOB, ONPEACIIATh KaKUMHU NaHHBIMU OHHU 06na£[a}0T, CYHIECTBYET JIN JKU3HCHHBIN OUKJI 3TUX JAaHHBIX M KakK
JaHHBIC HYXKHO HHTepIpeTupoBaTh. Mudopmarmonnsiit Grid ctpoutcs Ha uHbpactpyktype Grid-npunoxenuii.

Hanpumep, Ha mpon3BOACTBE 3aMHTEPECOBAHBI B OTCIICKUBAHUU JEPEKTOB BBHITyCKaEMOW NPOMYKINH. JJaHHEIE
(6] z[ec[)eKTax TIIOCTYNIAaIOT Ha IPOW3BOJACTBO M3 PA3JINYHBIX HCTOYHHUKOB — DBJIEKTPOHHASA I1OYTA, HETIOCPEACTBEHHO OT
3aKa3yuKa, ra3eTHble Marepuaibl, Tejle(OHHblE 3BOHKH B CIIy)Oy MOAJCpKKM W T.n. Ha mpukiamHoMm ypoBHe,
OpraHu3aIHsi MOTJIa ObI MOCTPOUTH MapaUICIBHO aHAIH3 IEKTPOHHOM MouThl, RSS-noncka wiiu o0TCIe:KUBaTh 1SPCKTHI
C HCIIOJIB30BaHUEM Moz[ynef/i CRM, HO B KaXJOM TaKOM MOAYJIC aHAJIMU3UPYCTCA TOJBKO OJAWH BHUJ HAaHHBIX. HpI/I
IIOABJICHUU HOBBIX BHJIOB AAaHHBIX O Z[e(beKTaX, KOTOPLIC ABJIAIOTCA HCIPEABUACHHBIMU (HaHpI/IMep, I/IHTepHeT 6J'IOFI/I
CTaHOBSITCS TJIABHBIM HCTOYHHMKOM HH(popManmu o nedekrax), TO MOIYJIH, KOTOPbIE KECTKO 3aKOAMPOBAHBI IS
3aJaHHOr0 BHAA MJAaHHBIX, HCBO3MOXHO IPHUMCHHUTbL H Grid'HpI/IHO)KeHI/Ie HCJIb3s NPUMCHUTL B JAaHHOM CiIy4dac.
Wudopmanmonnsiii Grid, B KOTOpOM MOTYT ObITh OIMKCAHBI IaHHBIE 0 AedekTe, sBisieTcs 60ee THOKUM MOAXOA0M st
IIOHUMAaHUs CEMaHTUKU.

2. Komnonentsl nadpopmanuonnoro Grid

Janee paccMOTpHM OCHOBHBIE KOMIIOHEHTHI nH(opMarmonHoro Grid.

2.1. Pemosuropmii MeTagaHHBIX, yHnpaBjeHHe cepBucamMu. Henocraoommm 3BeHOM i 3(PPEKTUBHOTO
COBMECTHOT'O U MHOTOKPaTHOTO MCIIOJIb30BaHMs TaHHBIX B BeO sBIsieTCS] HEMOCTATOK MallMHO-YUTAEMbIX CTaHIIAPTOB
JUISL KOHTEHTA Pa3IMYIHBIX o0nacTeld cemaHTndeckoro Beb6. Cemantnueckuii Bed 4acTo cBs3bIBaeTCS C OCHOBAHHBIMHU
Ha XML cranmaprax MeTajgaHHBIX JUIS ONHMCaHMs OOIIEH CeMaHTHKH, Hampumep, ¢ ucnons3oBanueM RDF u OWL.
Kaxplii MpOJyKT WK CEPBUC MPEINpUATHs npeactaricH B Buae XML-daiina, KOTOpbIil COAEPKUT ONUCaHUE TaHHBIX
CTaH/IapTHBIM 00pa3oM Ul MX MCHOJIb30BaHUS APYrHUMH npuitokeHussMA. XML siBisieTcsi OCHOBHBIM CTaHAAPTOM JUISI
obmena ¢unancoBoir ortuerHoctr (XBRL), npu wnamomuenun Be6-yzna (RSS), mpu oOmeHe 1opuandeckoi
uapopmanmeri (LegalXML) u t.n. B nomomuenwe Kk craHgaptam (GopMaToB OOMEHa MOSBISIOTCS CTaHIAPTHI
yIpaBJieHus] MOJA00HO SI3bIKY pa3MeTku ympasienus gocrymom (Access Control Markup Language — XACML) wiun
uudpoBoe yrnpasieHHe MpaBaMu HHTEIUIEKTyalbHO# cobcrBenHoctu (digital intellectual property rights management —
XRML).

Wudopmanmonnsiii Grid ucmonb3yeT ceMaHTHYECKY0 HHOOPMAILUIO JJIS TOrO, YTOOBI CIeNIaTh KaXABIH pecypc
JaHHBIX TOCTYIHBIM JTI000My mpoueccy B Grid npunoxkeHusx, 6e3 TpeOoBaHHI alpUOPHOM CBA3M MEXKAY pecypcaMu
Grid-mpomteccamu. Ha mpakThke Takas BO3MOXHOCTh BO3/IAraeTCsi HAa METAJaHHBIC, OIKMCHIBAIONINC 3HAYCHHS WU
B3aMMOOTHOIIIECHHUS MEX/y 2IeMEHTaMHU JaHHBIX, pealn3annio (opMaToB 0OOMEHA U CTAHIAPTOB YIPaBICHUS.

PensnionHas Mozienb TaHHBIX ObUIA OJHOW M3 PaHHMX pealM3aliil TeXHOJIOrnuKd MeTanaHHbIXx. XML sBisercs
CIICIYIONIMM IIIArOM SBOJIOIMH METaJaHHbIX. lleHTpampHy0 wacTh uHpOpMmanuonHoro Grid mpemcraBmser XML
PETO3UTOPHI METAJAHHBIX. DTOT PEMO3UTOPHIA ((PHU3UUECKH MOXKET HAXOJHMTHhCSA Ha Belb-y3max W JHMCKax) COACPKUT
nHpopmanuio 00 WHPpOpMaANNH, KOTOpas IMOMOTacT OPraHU30BaTh BCE PECYPCHI, YIACTBYIOIIHNE B MH(POPMAIIMOHHOM
Grid, B mepapxuyeckue OTHOLICHHMS, HANPUMEp, 3alHCH O cYeTaxX, HaxolsuiMecs B 0a3e JaHHBIX A, JOHYECKH
MIPUHAJIeKAT TanKe moJ HazBanweM KimeHT, KoTopas HaxoauTcs B (aioBoil cucteme B, ommcaHue 3TOTO KIMEHTA
nowkHOo ObiTh B CRM-mpunoxennn C, B3amMojeicTBHE C KJIMEHTOM 3aperMCTPHPOBAHO B IOYTOBOM cepBepe D”.
JlaHHBIE CBSI3M aBTOMAaTHYECKH BBIBOJSITCS M3 TOroB XML.

MeTtagaHHbIE MOPOXKAAIOTCS OHTOJOTHAMHU PazIMYHBIX BHAOB. OHTONOTHH MOTYT OIpPENEeNiTh HE TOJBKO
npeaMeTHylo obnacth (“medexkroM MokeT OBbITh (haKTHUECKHH OTKa3 WJIM BO3MOXKHBIN OTKa3”), HO W OIPEAEATh
3agaud  (“KaK BBIYMCIUTH BEPOATHOCTh BO3MOXKHOTO OTKa3a”). OHM MOTyT OBITh TNEpCOHU(PHUIMPOBAHHBIMU
(“npencraBnenne npedexra ot Legal, Support, Marketing wmmm Finance perspectives”), a Takke coaepKarb
apryMmenTanuio (“mouemMy JaHHBIE 0 AedexTe ObUIH COOpaHBI, HOYEMY 3TO OBITIO CMOJETHUPOBAHO TAKUM CIIOCOOOM, KTO
C 3TUM COTJIALIAETCS ¥ KTO BO3PAXKaAeT”) U T.J.

Pemno3uropuii IpHITOKEHHS COACPKUT CEPBHC YIPABICHUS COOBITHAMH, HAIIPUMED, PEarupyONINi HAa CUTYalnio
(“aTo cnmemath, ecnM KIMEHT yaajeH’), Om3Hec-mipaBmwia (“Kak BBIYHMCISIFOTCS ONTOBBIE CKHIKK ), KOHTPOIb BEpCHUI
(“ompenenuTh HOBYIO BEPCHIO CUETA, OTOOPasKarOLIETo ONTOBYIO CKHIKY), CEPBHC YIIPABIEHHS J0CTYIOM (“KTO MOXET
BUETH HOMEP KPEIUTHOHN KapTOUKH KIMEHTA”) U T.1.
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IMocnennue noxonenus Gasbl ganHbix Oracle Brmouaror Mogens maHHbix XML, B TOM 4wMCle HOIIEPKKY
crangapra XML Schema mis peanuszanuu oOmena. Oracle Takke BiitodgaeT BCTpoeHHyr0 XML (pyHKIHOHAIBHOCTH
PETo3UTOpHS METAIaHHBIX, MOJACPKUBAIOIIYIO YIpPaBICHHE COOBITHAMH, OW3HEC-TIpaBWIIA, YIPABICHHE BEPCHAMU,
KOHTPOJIb JOCTYTIA, YIIPaBJICHNE IPaBaMH U IPYTHE.

2.2. CeMaHTHYeCKHe MOHMCKOBbIe MeXaHH3Mbl. B VIHTepHETe MOMCKOBBIE MEXaHWU3MBI 00ECICUYMBAIOTCS
TIOMCKOBBIMH arenTamu [1] 1y BBISBIICHHS MeTaJaHHbIX HH)OPMAIMOHHEIX PECYPCOB, MPOBOIST UX HHICKCHPOBAHHE
JUTS TABHEHIIETr0 MOMCKA MO KITIOYCBBIM ClIoBaM. [1OMCKOBBIE cepBepbl 00CCIIEYMBAIOT TAKYHO JKE BO3MOXKHOCTH B
npeaenax Grid. B undopmanmontom Grid cemaHTHYECKHE MOMCKOBBIE areHThI M3BJICKAIOT METaJaHHBIE M3 CPEICTB,
HCTIOJIB3YS CYIECTBYIOIINE PA3METKU U IPUMEHSS Pa3iINyuHble SBPUCTUKH JJISl OTIPEACIICHUS] B3AUMOOTHOIICHUN MEXIY
MH(POPMAIMOHHBIMHU 3JIEMEHTAMHU B METOJ[aX MOMCKA TEKCTOBOHM MHMOpMaIuu. B MOMEHT MOCTYIIICHHST COOOIICHHS Ha
MIOYTOBBIN CEpBEP CEMAHTHUUECKHUI MOUCKOBUK OMpPENENIeT HATMYKE COOOIIEHUSI U TIOJydYeHUEe OTBETA, YKa3bIBAIOIIETO
Ha ypOBEHb YJOBIETBOPEHHOCTH KiMeHTa. [1o 3ampocy MMeHH KIIMEeHTa MOMCKOBBIA CEpPBEP MOKET HAHECTHU I[BETHYIO
MapKHPOBKY Ha Pe3yIbTaThl IOUCKA, YTO YKA3bIBAET HACKOIBKO KIUEHT yOBICTBOPEH MOIYICHHBIMHU PE3yIbTaTaMHU.

B Hacrosmuii MOMEHT, TOMCKOBEIE MEXaHH3MBI SIBITIOTCS IUIOXMMHU MPHUMEPaMH CEMaHTHYECKOH 00paboTKH,
0OBIYHO JBa TIONIE30BATENSl HA OAWH M TOT )K€ 3apOoC MOJIYYar0T OJWHAKOBEIM pe3ynbTaT, Ja)Ke eCIH OIUH HCKal
HacekoMoe (cricket — cBepuok), a npyroi wurpy (cricket). B pesympTare ceMaHTHYECKOW HEOIHO3HAYHOCTH,
MIOJTyYICHHBIC PEe3yIbTATHI IIOVCKA SIBIIIOTCS HEPEIIEBAaHTHBIMHE 3alpocaM. B mjeasne MOMCKOBEIHA 3ampoc OyIeT YTOYHEeH
KOHTEKCTOM ITOJIb30BATENSI U JAaHHBIMA KOHTEKCTA CO3JaTells |, B CIIydae COBIAACHHUS KOHTEKCTOB, OYAYT MOITy4eHBI
OJIHO3HAYHbBIE PE3yIbTATHI.

B HHTpaHeT MOWCKOBBIC arcHThl YYAacTBYIOT B pealu3allMH IMOJUTHKH OE30MaCHOCTH, HWHGOPMAIMOHHOM
YIPaBJICHUHN KU3HEHHBIM [UKIOM M TIOJUTHKE KOH(PHUICHIMATBHOCTU. JIydIlle MOUCKOBBIC CEPBEPHI OOBEAMHSIOT
0€30MaCHOCTh, CEMAHTUYECKYIO PEIICBAHTHOCTh BO3BPAIAEMBIX PE3YJIbTATOB M CIIOCOOHOCTH Pa3yMHO IMPEICTABIIATH
KOHTEKCTHYIO UH()OpMALHUIO.

Jpyroit acnekt unpopmarmonHoro Grid cocrout B uHTerparuu. JOMOJHUTEIBHO K TOMCKY MO KIIFOYEBHIM
CJIOBaM HEOOXOIMWMO BBIONHSATH 3alpOCHl K APYTHMM HCTOYHUKAM JAaHHBIX, HAIPUMEpP, BEHIIONHUTH PACIIAPCHHBIN
sanpoc SQL wiu OLAP. Jlanusie B unpopmarronnom Grid He Bcerja pensiiiMOHHBIE, TOITOMY HE BCErJa BO3MOXKHO
HCTONB30BaHue Mexann3Ma SQL; omHako, ecin Bce HHPOPMAMOHHBIE PeCcypChl OYAYT OMUCAHH ¢ moMoInsio XML, To
MOJKET OBITH HMICIIONB30BAH SI3BIK 3aIllpocoB, ocHoBaHHBIN Ha XML. IlosBnenne cranmapta XQuery, 00BeIHHEHHOTO C
texaonoruetr J2EE Connector Architecture, maeT BO3MOXHOCTH HCIIONB30BAaTh 3alpOCHl Yepe3 MNPUCOCIMHEHUE
nokymenToB (joins), BeipaxeHHsIX XML ¥ pensimHOHHBIX MaHHBIX, Takxke BbIpaxkeHHbIXx XML. Mommocts XQuery
MO3BOJISICT BRIPAXKATh 3alPOCH KO BCEM BHJIIAM JaHHBIX, (u3nuecku coxpaneHHbx B XML ¢opmarax. Hanpumep, s
OTpeJIeNICHUs] KOJIMYECTBa JIIOJe MPUCIABIINX 3aMPOChl, MOKHO MPUCOEAMHUTH K CHCTEME DJIEKTPOHHON MOYTHI MMsI
KJIMEHTA, MOJIyYeHHOTO U3 0a3bl JaHHBIX U T.II.

2.3. UudopmannonHoe mnpeacTaBjeHne W Busyagmsamus. Jlronu oOpabateiBaioT wuH(pOpMaIHO Ooiee
3¢ (GEKTHBHO €Ci OHA MpECTaBiIcHa rpaduUecKH, a He CIOBECHO. MI3BECTHO YTO «OJHO M300pPaKEHHE CTOUT THICIUY
cnoBy. Crioco6 mpencTaBieHUsS WH(POpMAIUE MOXKET BO3ICHCTBOBATH Ha NMPUHATOE pemieHue. HemocratouHas wim
HETpaBWIbHAS HWHTEPIpPETalusd WHPOPMANUK MOXET IPUBECTH K OIMHOOYHBIM pEIICHHSM W YIIYIICHHBIM
BO3MOKHOCTSIM.

Juis Gosbrioro kosmuectBa uHdpopmanuu B uHpopmarnuonHoM Grid meropl BHU3yalu3allMd MOTYT MOMOYb
MoJb30BaTelsiIM  00padaThiBaTh OoNbIIMe OOBEMBI [AHHBIX, CO37aBas KpaTKue aHHOTAlMd H MEXaHU3MBI
HHTEPIPETANNHN ONPECIICHHBIX KOHTEKCTOB. B pa3MUUHBIX TPHIIOKEHHUSIX MOJIB30BATEH JOKHBI HMETh BO3MOKHOCTh
YBUJETh B3aMMOCBSI3b MEXTy HH(DOpMAaIMeid 1 KOHTEKCTOM.

3. O030p Texnoaorun Oracle

Jlanee paccMOTpHM OCHOBHBIE 0coOeHHOCTH 6a3bl maHHbIx Oracle B konTekcte nHdpopmanmonHoro Grid.

3.1. Peno3utopuii XDB. Oracle XDB obGecnieurBaeT HE3aBHCHMOE XpaHCHHE, HE3aBUCHUMBIA KOHTCHT H
HE3aBHCUMYIO HMHQPACTPYKTypy S3bIKa NPOTPaMMHPOBAHMS s XpaHeHHs W ympasieHus nanHeiMu XML. On
MIPEOCTaBIIsIeT HOBBIE METOABI HaBUranuu B 3ampocax miusi XML u ncnons3yer penosuropuid XML st ynpasnenus
uepapxusmu XML noxymenros [2].

Penozutopuii XDB no3BosisieT aBTopam padoTars Hanpsamyio ¢ XML KOHTEHTOM, XpaHsSImuMcs B 0a3e JaHHbIX.
BoJIBIIMHCTBO MHCTPYMEHTOB, MCIOIB3YeMbIX Ut Hanucanust XML, MOTyT MCronb30BaTh MPOTOKOJBI JOCTYIA THIIA
HTTP, FTP u WebDAV. XDB npenocrapisieT cpecTBa MOJISPKKU ITUX MPOTOKOJIOB, obecredrnBast NpsIMON TOCTYII K
KOHTEHTY, ynpasisiemoMy xpaauauiiem XDB.

3.2. API noucka. Oracle obecnieunBaetr APl mMosHOTEKCTOBOrO MOMCKA, KOTOPBIH MOXKET HUCIOJIB30BATHCS MPU
MOCTPOEHMH  TNPUIIOKEHHH.  SIBissick  pacmmpenueMm  crpykrypsl  Oracle, APl  moucka oGecrneunBaer
CHeLUaTM3UPOBaHHBIE TEKCTOBBIE MHAEKCHI Ul TMOMCKOBBIX MPUIOKEHUH THIIA MEXaHHW3MOB Moucka B MHTpawer,
TEKCTOBBIX XpaHWJMIIAX M KaTajJoroB npuioxkeHuit. HMHppacTpykTypa oOecreunBaeT pa3BUTHIA SI3BIK LIS
cnenudukanuu 3anpocoB. CymiecTByer Takke Habop makeroB PL/SQL, koTopele comepkaT cpeicTBa JOCTyIa K
TEKCTaM I0JI00HO Kiaccu(rKaTopaM M KilacTepam.

3.3. IMognep:xxkka RDF. CoBpemennas noanep:;xkka RDF ocHOBaHa MpocTpaHCTBEHHOW CETEBOM MOJEIN JAaHHBIX
(Spatial Network Data Model — NDM), xotopast siBisieTcss pelieHHeM Ul ynpaBieHus rpadamu B mpeaenax 6asbl
nmannbix Oracle. Mogens nanusix RDF nognepxuBaet Tpu tumma 00bekToB 0a3bl qanubix: Mojenb (RDF, cocrosiias u3
Habopa Tpoek), rulebase — nabopa npasun u naaekca npasua (rpad RDF) [3, 4].
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4. IIporoTun npuIoKeHnst

Janee paccMOTpPUM INPOTOTHII INPWIOXKEHHS, KOTOPBI IE€MOHCTPHUpPYET BBIMICONUCAHHBIC KOHUenuuw. s
MOCTPOCHMSI MPOTOTHIIA HCTONb3yeTcs: koswiekuust DBLP, kortopas oGecreunBaer komuio Habopa naHHbix B RDF
1 nipoctyio onronoruio OWL [5].

ApXHTEKTypa, HCHOJIb3yeMas B HPOTOTHIIE, COCTOMT W3 HECKOJBKHX CEPBEPHBIX HPHUKIAJHBIX IPOLECCOB,
KOTOpBIe COOMPAIOT JaHHBIC, M3BICKAIOT METaIaHHBIC M CO3IAIOT MHIECKCHI HapsAmy ¢ IPYTUMH HPOIECCaMH, KOTOPHIE
yrpaBisioT HabopoMm gaHHeIXx RDF. JIpyrmMm acmekToM apXHTEKTyphl siBisieTcst cepsieT (Servlet), kotopsrit
obecrieuynBaeT MOMCK, MPOCMOTP, KJIACTEPU3ALMIO M BO3MOXKHOCTH BU3yaIn3alHH.

[porotun Hamucan Ha Java u ycumuBaet Oraclel0gR2 BosmoskHOCTSIME XML,

EcTh Heckollbko CIOCOOOB BKJIIOYEHHS! HOBBIX HCTOYHHMKOB JaHHBIX B NpuiokeHnu. B ciayuae DBLP xomus
Habopa maHHBIX RDF moctymaa B Be6. Hcmomssys yrwmmTel 3arpy3umka SAX aHanm3upyeM U 3alloiIHSEM
BHYTPEHHIOIO cxeMy. Jlpyrue moaxoipl OCHOBaHBI Ha HEMOCPEICTBEHHOW 3arpy3ke MH(pOpManuu B 0a3zy JaHHBIX.
CyIIecTBYIOT 1Ba OCHOBHBIX MHJEKca Ul IOMCKa M BBIOOpKH. Katamorumsamus, KiacTepu3anus M MaKeTHBIH BBIBOX
obecrnieunBaroT mocrodpadorky nanHeix RDF. Ha puc. 1 mokazaHbl OCHOBHBIE CEpBEPHBIE KOMIOHEHTHI IIPHII0KEHHS.

DBLP
SAX 3arpy34nk
I'pynnuposanue
Web
Knacrepuzauus
HcTounnku
JIaHHBIX Biisoxn
=T " ]
i XML 1 {ITOTHOTEKCTOBBIN;
| MHIEKC | HHJIEKC :
] |

Puc. 1. OcHOBHBIE cepBepHbIE KOMITIOHEHTHI MPUI0KEHUS

CepeiieT obecIieunBaeT MPOCTON U PaCIIMPEHHBIA MTOKUCK, IPOCMOTP OHTOJIOTHH U KiacTepu3aruo. CymiecTByer
TaKKe YPOBEHb BH3yaJIM3allMH, OOECIEYMBAIOUIMN MPOMEKYTOYHOE NPEICTABICHUE B BHUIE KapThl HMEPapXuu JUIs
KJacTepa win rpad conuansHoM ceTu. Ha puc. 2 moka3aHbl OCHOBHBIE KOMITIOHEHTHI cepBiieTa Beb-mpuoskeHusl.

4.1. Ilpencrasienne RDF u OWL B 6a3e nannbix. [lanusie B popmate RDF npeacraBiieHbl kKak euHbIH (haiii
¢ kopHeBbIM y310M RDF [6]. DTOT y3e1 comepuT GOMbIIyI0 KOJUICKIIHIO DJIEMEHTOB ONUCaHus. B maHHOM mpumMepe
nH(OpMALMOHHOE HAMOJHEHUE ObUIO NPEICTAaBICHO B BHJE HECKOJbKHX OIMCAHMN Jyisi OOecledeHus NOCTyna K
KOHTEKCTY Ka)JJOr'0 SJIEMEHTA.

Texnonorus o6pabotku SAX mospomser 3¢p¢dekTuBHO oOpadareiBath KoHTeHT RDF. Kaxknmprii smement
onucanus nomemniaercs B Tabnuiry XML (rdf_document_table).

Tt ynpaBieHus: cucteMoit metadop U JOCTyIa K 3JIEeMEHTaM OIMMCaHUs OblIa CPOPMHUPOBaHA UEpAPXHS ITAITOK
onronmoruit (OWL), cesa3annpix ¢ nmaHHeiIMEH RDF. Kaxnaprii snemeHT ommcaHus Obul “yrmakoBaH’ —COTJIACHO
kiaccudukaimu, ¢ ucnonb3oBanueM nakera dbms_xdb.createResource.

ConumanbHas Kapra
CceTh TEKCTa
/'y /'y

YP OBCHb BU3yaJIn3allun |

A
ITouck n
ACITUPCHHBIN bpayse
p p pay pv Knacrepuzauus
TIOMCK OHTOJIOTHM
A A A
v \ 4 v \ 4
Cepsrnet
Puc. 2
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BJ1 Oracle XML Bkiroyaer perno3suropuii, KOTOPBIA MMO3BOJIIET OPraHU30BaTh KOHTEHT Kak Habop (ailioB u
nanok. Copaepxumoe B perno3utopu goctynmHo depe3 URL Takum ke oOpazoMm, Kak B PEISIIMOHHOW TaOiHIle
COZIEPYKUMOE MOJKET OBITh JOCTYITHO Yepe3 NMePBUYHBIA Kiarod. Ilanmku u ¢aiiasl MoryT ObITh moiydeHsl u3 SQL uepes
CTaHIapTHBIC IPOTOKOIEI, Takue kak HTTP, FTP u WebDAV.

WuctpymenTansHble cpenctBa pegaktupoBanuss XML n XML-cxem cranm cranmapToM Ui MOJB30BaTele, B
TOM 4YHCIE JAJs TOJIb30BaTelieil, KOTOpble pabOTalOT M OMpPEACISAIOT OHTOJOIMH Uil OpraHu3aiuii. B kauectBe
penakropa OWL ucnons3ytorest cpeactea SemanticWorks, kotopeie 06ecrneunBarOT BO3MOKHOCTh PEIAKTHPOBAHHMS
konaa RDF u pabotsl ¢ manubiMu Ha yposae UML [7].

4.2. 3anpocsl Kk 0a3e MaHHBIX. [ W3BJICYCHMS TAHHBIX MOXKHO HCIIOJIb30BaTh HECKOJIBKO MEXaHHU3MOB
3arpocoB, JOCTymHBIX yepe3 SQL. Jlns npumepa npeacraBum 3anpockl «Beidopka aBTopoB» U «BriOopka myOnukanuit
B )KypHaJax», B KOTOPBIX HCIIOJIB3YIOTCS Pa3IMUYHbIE ONIEPATOPHI.

Bribopka aBTOpOB:

select value(auth).getClobVal()

from rdf_document_table, table(xmlsequence(
extract(
object_value,'/rdf:Description/author’,'xmIns:rdf=
"http://lwww.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://example.org/™);

Bribopka myOnuKanuii B )xypHaiax, coaepxKauux KoHTeHT Software:
select extractValue (object_value,
'Irdf:Description/title’,
'xmins:rdf=http://www.w3.0rg/1999/02/22-rdfsyntax-ns# xmlns="http://example.org/"")
from rdf_document_table where
contains(object_value,'Software
inpath(/rdf:Description/journal)’)>0;

SI3BIK 3amPOCOB JOCTATOYHO THOOK, YTO MO3BOJISET MOJB30BATEISIM BHIIONHATH TpamuuoHHble SQL 3ampockt,
XPath, OJTHOTEKCTOBBII OUCK HITH JIFOOYI0 HX KOMOWHAIIKIO.

4.3. Untepdeiic mosb3oBaTensi. [lonb30BaTenbCKuii HMHTEpQEHC B COBPEMCHHBIX CPEICTBAaX IOKMCKA B
WHTepHeTe COCTOMT M3 €AMHOTO OKHAa MOHWCKA, JJIsi OCHOBHOTO, IOWCKAa M HECKOJbKHX J00aBOYHBIX HONEH —
JUIl pacUIMPEeHHOTo ToHcKa. BooOlue monb30BaTeNbCKUi HHTEpENC NpUBs3aH K CepBepy M OIPaHWYHMBACTCS
BO3MOKHOCTSIMM HAacTpOHKH. J[pyruMH cIIOBaMH, CpeJICTBa MOWCKA ITO3BOJIIOT IOJIB30BATENIO IIPOBOIUTH MOUCK IO
OTIPEJICNICHHBIM TOJISIM. [[OMCKOBBIN IBUTATENh HYXKJAETCS B IOCTATOYHOM MPOCTPAHCTBE /IS pa3MeleHus CIykeOHOi
HHPOPMALIUH.

Wutepdeiic momp3oBarens MPUIOKESHUS COCTOUT M3 TPEX IMPEICTaBICHHWH Ui JOCTyIma K KOHTEHTY. IlepBoe
MpeJCTaBICHAE JOJDKHO OO0ECIEUNTh IMPOCMOTP CTaTel, HMCIONB3ys KIacchl OHTOJIOTHH. Bropoe mperncraBieHue
HCTIONB3YeT METKH WM TATH, OCHOBaHHBIE Ha KIACTEepaX, KaK albTepHATHBAa cXeMe Kiaccupukanuu. Tperbe
MpeCTaBICHAE — IPEAIOKEHO OKHO ITOMCKA, KOTOpOE 00eCieyBaeT IPsMOU JOCTYH K JII00OMY DIIEMEHTY.

OnHo u3 npeumytiecTB Hanmuus kiaccoB B OWL sBnsgercs To, YTO MBI MOXEM HOCTPOUTH IMPOCTOH MEXaHU3M
ISl MpocMOTpa KoHTeHTa. Cregyromuii 3anpoc SQL Bo3BpaiaeT nepapxuio BEPXHETO YPOBHsI, MPEACTABIEHHYIO KaK
yTh:

select path from path_view where
under_path(RES,'/home/DBLP/DocumentHierarchy')=1;

Ha crnenyromuM mpuMmepe TpeacTaBieHa Mpoleaypa NOOaBICHHS YpOBHEH HepapXud ¥ IPEACTaBICHUSA
pe3yabTaToB it Beb untepdeiica:

String statementText = "select distinct extractValue"

+" object_value, "

+" " /rdf:Description/title’, 'xmlIns:rdf=\"http://www.w3.0rg/1999/02/22-rdf-syntax-ns#\ "

+" xmins:rdf=\"http://www.w3.0rg/2000/01/rdf-schema#\" xmlIns:dc=\"http://purl.org/dc/elements/1.1/ \" "

+" xmIns=\"http://exemple.org/ \ " title, "

+" from RDF_DOCUMENT_TABLE "

+" where existsNode ("

+" object_value, '/rdf:Description/rdf:type[ @rdf:resource=\nttp://exemple.org/#"+displayPath+"\"]',"

+" 'xmins:rdf=\http://www.w3.0rg/1999/02/22-rdf-syntax-ns#\

xmins:rdf=\"http://www.w3.0rg/2000/01/rdf-schema#\"

+" xmins:dc=\"http://purl.org/dc/elements/1.1/\" xmIns=\"http://exemple.org/\" )= 1";

OracleDriver ora = new OracleDriver ();
connection = ora.defautConnection( );
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OracleCallableStatement statement = (OracleCallableStatement) connection.prepareCall(statementText);
statement.execute(statementText);

ResultSet rs = statement.executeQuery(statementText);

out.printin("<table width=\"100%\" cellpadding=2 cellspacing=0 border=0><tbody>");

while(rs.next() )

Jnst yaydiieHus: pe3yabTaToB MOKCKa HEOOXOIMMO HCIOJIb30BaTh KiacTepusanuo [8], koTopas ncmonb3yercs
TaKKe KaK albTepPHATUBHBIN MOaXo[ rpymmupoBanus uHdopmaimu [9]. Tlomb3oBaTenl HCMOMB3YIOT KIACTEPU3ALIUIO
NpH UCCIIeIOBAHNH JaHHBIX WITH CO3[aHUHU KPaTKoro o63opa mo teme [10].

B mpoToTume npunoxeHus: 00bEANHIIOTCS 3TU JBa MOAX0Aa. BOIBIIMHCTBO MOMYIAPHBIX KIACTEPOB OCHOBAHBI
Ha 3arojIOBKax MyOJHKAIWi, KOTOPhIE WCIOJIB3YIOT TPaTHIIHOHHBIC MOAXOMABI, Momo6HO K-meromam [11]. Pasmep
mpudTa B METKE IPSAMO yKa3bIBaeT Ha KadeCTBO KiacTepa. BTopolf moaxox COCTOMT B KIacTepH3aLUH PE3yIbTaTOB
norcka. Vcroip3yeTcsl CIICOK COBMAICHUH KIIaCTepU3aIiH, OCHOBAHHBIN Ha Cy(p(UKCHBIX IepeBbix, KOTOPHIA Ooee
TOYHO COOTBETCTBYET KOHTEKCTHBIM pe3yibraram [12].

CymiecTByeT Taxke BO3MOXKHOCTD IIPEACTABICHNS KJIACTEPOB B BUJIC KAPTHI AEPEBHEB.

B m000M cOBpeMEHHOM ITOMCKOBOM MEXaHU3ME €CTh BO3MOXKHOCTh OCYLIECTBHTH IIOMCK IO YMOJYaHHIO C
OMNIMEH MEPeKITIOYECHUS] B PACIIMPEHHBIH pEeXUM. B oTiaWume OT MpOCTBIX MOUCKOBBIX MeXaHM3MOB VHTepHeT,
paciIMpeHHbI pexxuM obecrieunBaeT nHTEepdeiic, KOTOPBI MO3BOJISAET MOJIb30BATENSIM UCKATh MO B 3aBUCUMOCTH OT
JOCTYITHOCTH Pa3IMYHBIX HCTOYHHKOB.

Kak BblIlIeyKa3aHo, B sIpe CUCTEMBI €CTh MOIIHBII MEXaHU3M JIsl OOHApYKEeHUs U (HOPMHUPOBAHUS METalaHHBIX
XML. HUcnonszoBanue AJAX (Acuuxponubiii JavaScript 1 XML) (kak OCHOBHYIO METOJIHUKY) MPEIOCTABISIECT
BO3MOKHOCTb CTPOHUTH TMOKHH MEXaHW3M AJISI AMHAMHYECKOTO TIOMCKA NCTOYHHKA M aTpuOyToB. KOMIIOHEHT 3arpy3ku
METaJaHHbIX (OPMHUpYET 3ampoc K 0a3e JaHHBIX. VI3BIEKalOTCS Bce METaJaHHbIE MCTOYHHMKA JAHHBIX M HWHICKCHI,
KOTOpBIE BO3BpammaroTcs B Buae XML (171 KaXXJ0ro HCTOYHHNKA JaHHBIX).

I'enepatop uHTEpdeiica monb3oBaTens HCIoib3yeT o0bekT XMIHttpRequest mis 3amosHeHHs ompeaeNeHHBIX
3JeMeHTOB HHTepdeiica monp3oBatens Hapsany c¢ JavaScript m CSS. PesympraToM reHepamum siBisieTcss HHTepQeiic,
KOTOPBIN JaeT MOJIb30BATENII0 BO3MOXHOCTh OCYIIECTBUTH paclIMpeHHbIH mouck. Ha puc. 3 mokazaHbl OCHOBHBIE
KOMIIOHCHTBI HHTEpeiica monb3oBaTels ¢ mpuMeHenneM AJAX.

[Tonb3oBarens BHIOMpAET MCTOYHUK JIAHHBIX, 8 MHTEp(EC aBTOMAaTHYECKH OTOOPaKaeT JOCTYIHBIE aTpUOYTHI
JUIS TIOUCKA.

4.4. Undopmanmonnas Busyanusanus. CylniecTByeT HECKOJIBKO CIIOCOOOB BH3yajHM3allK OOJIBIINX HaOOpPOB
JIAHHBIX. B MPUITI0KEHUN UCTIOIB3YIOTCS KapThl ICPEBbEB [T KIACTEpHOH Busyanusauu [ 13].

B nmpototune Bu3yanuzanuy KapTa JIepeBbEB KiacTepa uynTaeT KoHdurypanuio B popme XML, a Taxke naHHbIE,
nostydeHHsie ¢ ucnoib3oBanueM SQL. [pumensercs Bctpoennas B Oracle rexunonorust XML, kak OCHOBHOM MOAXO/ K
MHTETPALIH.

4.5. CounaapHbie cern. OnHA U3 HanOoJee MEPCIEKTUBHBIX OCOOCHHOCTEH ceMaHTHdYeckoro Beb cocrouT B
MPE/ICTaBICHUH NPEIMETHON 00JIaCTH NPUIIOKEHUH B COOTBETCTBHH € TIOHSATHSMH M BBIBOJIAMH.

Pacupennslit narepdeiic
nosnb3oBares (Ul)

T JavaScript, CSS
u HTML

Ul rerepatop

7'y
xmlHttpRequest

A 4

3arpy3uuk MeTagaHHBIX

A A
XML

Nnnexc MertananHbie
METaJaHHBIX MCTOYHHMKOB JaHHBIX

SQL
i XML

Oracle 10g

Puc. 3
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PaccMotpeHo mcnons3oBanue pyHknuoHansHoctu Oracle mis ynpasnenus RDF u OWL. UadopManmoHHbIi
Grid comepsxut Gosiee OJHOTO UCTOYHWKA JAHHBIX. BO3MOKHOCTE MOAKIFOYCHHS PA3INYHBIX MCTOYHHKOB M PAabOTHI C
COJICpIKaHUEM SIBISIETCSI KITFOUEBOW YacThiO mpoliecca. Hanpumep, Mbl XoTesd Obl J0OABUTh K HAIIEMY MPUIOKEHHIO
noipoOHy0 uHpOpMAIHIO 00 uccaenoBaTessx. Vcnons3ys IMeHa UccieoBaTeNneil U 3BPUCTHKH B MOMCKOBOM areHTe,
MOJKHO MOTYYHTH JOKyMeHTHl XML, KoTOpBIe comepkaT xkemnaeMyro HHPOPMAIIHIO.

Korma HOBBIC WCTOYHHMKHM JaHHBIX CTAHOBATCS JOCTYHHBIMH M JOKYMEHTBI TICPBBIA pa3 TMOMAJalOT B
PETO3UTOPHIA, HHACKCUPYETCS COJACPKUMOE TOKYMEHTOB U UX METaJaHHBIC CTAHOBSATCS OCTYIHBIMU B PACIIMPCHHOM
unrepdeiice monp3oBatens. [lonyueHnyo HH(GOpMAIINIO MOKHO MCIIONB30BaTh TS BBIBOIa (COomputing inference).

Hanpumep, Mbl XOTHM 3HATh, JCHCTBHUTENIHHO JIM IyOJUYHO OTOOpa)kaeTcsi mepcoHaibHas WH(popmaims 00
HCCIIeIoBaTeNic U ero comuanpHO cetu. Kak Toipko mokymeHT XML, KOTOpBIN MpEACTaBseT HCCIIEIOBATEIs,
JIOCTYIIEH B CUCTEME MOXKHO IMOJYYUTh BBIBOJ O HEKOTOPBIX B3aUMOOTHOILCHUSIX aBTOPOB, KOTOPbHIC MPEICTABICHBI B
CONMANBHON ceTH. Vesi COCTOUT B TOM, YTOOBI OCYIIECTBIATE BBIBOJ, MCIIONB3Ys: a) onmcanne RDF B 6ase maHHBIX
HITH D) MEXaHW3M JIOTHIECKOTO BBIBOJIA.

CouunanpHble CETH MOTYT CIIY>KHTh MOIIHBIMH HHCTPYMEHTAMHU JUIS MHTEIUIEKTYalIbHOTO cOopa nHdpopManuu u
Pa3pabOTKH MPUITOKCHHIA.

5. Jlpyrue npuio:keHusi ceMaHTH4Yeckoro Bed

PaccMOTprM HEKOTOpPBIE MIPUIIOKEHNUS, KOTOPBIE MOICPKUBAIOT KOHIIEIIIMY CeMaHTHYecKoro Beb.

OxnH W3 TOIXOMOB K pa3paboTKe MPOTPaMMHBIX MPWIOKEHHUI C HCIIONB30BAHHEM CEMaHTHYECKUX
Be6-cepBurcoB paccMotpen B [14].

Haystack — aTo cuctema miis clabOCTPYKTYpHPOBAHHOTO YNPABJICHHS JAHHBIMH C OPHEHTAIMEH Ha KOHEYHBIX
nose3oBareneii [15]. JlaHHbIi moaxox o0eceunBaeT NPOCMOTpP HHPOPMALINH, ONIPEACIISS BaXXHOCTh JaHHBIX.

PiggyBank macnmenyer HekoTopble HIeH, HCcieloBaHHble B HaystaCck, W nemaeT WX MJOCTYNHBIMH Ha
Be6-6paysepe [16]. B Hem ucmosb3yeTcs KOMOHMHAIMS MOMCKA W KATErOpUil WM KiacTepoB. I10AX0oa OCHOBaH Ha
OTKpBITOI TexHOomoruu (Open SOUrCe) M 3aBUCHUT OT eAWHON MmiaTGopmbl ympasieHus mAaHHbIMH. OGecreunBacTCst
MOTPEOHOCTh KIIMEHTOB OBITH O0JICe “‘CeMaHTHYECKH OCBEJOMIICHHBIMU .

Swoogle [17] mpeanaraeT HOBYIO MEPCIEKTHBY B MOUCKE M MHAECKCHPOBAHMU CEMaHTHYECKOTO KOHTeHTa. OH
3aMEHSET WM PacUINPSIET HBIHEIITHIOI METOIUKY PAaHKUPOBAHMS.

Magnet [18] u BANKS [19] npencraBisioT co0o#f mpuMepbl CHCTEM YIPaBICHHS U MPOCMOTPA OOIBIINX
HaOOpOB JaHHBIX. [IpOTOTHI TPHIIOKEHUS oOOecrednBaeT NPOCMOTP KaK OCHOBHYIO OCOOCHHOCTh CHCTEMBI.
[pencraenennsriii B Buae RDF xonTeHT [20] sBIsI€TCS BasKHBIM aCIIEKTOM JTFOOBIX CEMAaHTHYCCKIX TIPHIIOKCHHH.

WEESA - xopoumii mnpuMep aBTOMAaTH3alMM mpoliecca reHepaiun MetauHdopmanuu [21]. Peanusarms
ocyrectriieHa B pamkax Apache. [Togo6HbIe pe3ynbTaThl MOTYT OBITh HCTIOIB30BAHBI B HHCTPYMEHTAIBHBIX CPEACTBAX
Oracle XML.

3aki0ueHue

IpexacraBnen uHpopManronHbiii Grid kak HOBasl MEPCHEKTHBA YMPABICHUs CEMAHTHUYECKON HH(MOpMAIHei.
B pabote paccMOTpeHBI HOBBIC IMOIXOABI M apXUTEKTypa, KOTOpas MOXKET OBITh WCIONB30BaHA IPH MOCTPOCHHUU
Grid-npunoxeHuit.

[IpogeMOHCTPHUPOBAHO MPAaKTHYECKOE MPUMEHEHNE UAEH ceMaHTHUecKoro BeO, Mx peanm3amnus Ha MPOTOTHIIC
MPIIOKEHUSI C UCTIONB30BaHeM Habopa nanueix DBLP u cymiectByromux texxomornit Oracle 10gR2.

[Ipenmaraemplii TOAX0J OCHOBaH Ha HCIIOJIB30BAHUH CYIIECTBYIONINX WHCTPYMEHTANBHBIX cpeactB XML mus
PacIIMPEHHOTO HCIIOJIL30BaHUs CEMaHTHYECKOro KOHTeHTa, mpezcraBiennoro B OWL /RDF. Chexyrommii mar
JIOJDKEH 00eCIeYnTh CEPBUCHI, KOTOPhIE MOTYT HCIOJb30BaTh B CBOMX HMHTEPECAaX CEMaHTHUKY KakK IOHUCK, KJIacTe-
pHU3aIunio, BBIBOJ U collMaibHble ceTH. MeTaganHble XML MO3BOJIAT JIETKO pa3pabaThiBaTh CIOXKHBIE METOOJIOTHN
BH3YaJIM3aI[H U HOBBIC TIOJXOJIBI K pa3paboTKe HHTep(EHCOB OIb30BaTEIIS.
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