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B noknmame nmaeTcs Kpartkuii 0030p COCTOSHHS HCCICAOBAaHMA M pPa3pabOTOK B 0O0JACTH
UHTErPAIlK JAHHBIX U3 MHOXECTBA HE3aBHCUMBIX HEOIHOPOIHBIX UCTOYHHUKOB. JTa mpodiemMa
SBIISICTCS. BEChMa OOIIMPHOW. Pa3NuMyHBIM ee acmekTaM IOCBSIIEHO OOJBIIOE KOJIUYECTBO
myOIMKanuii Ha TPOTSDKEHHM BOT yKe Oojiee 4YeTBEepTH Beka. B mpemmaraemoii pabote
00CyKIaeTcs CYLIECTBO ATOH aKTyalnbHON NPOOJIEMbI COBPEMEHHBIX HH()OPMAIIMOHHBIX CUCTEM,
JICMOHCTPHUPYETCS €€ MHOTOACIeKTHBIN XapaKkTep, paCCMAaTPUBAIOTCS KIIFOUEBBIE MOIXO/bI K €€
pemienuro. [Toka3ansl posib U MeCTO O(UIMATBHBIX U WHIYCTPUATIBHBIX CTAHAAPTOB Je-(haKTo B
cUCcTeMaxX MHTErpaIyu JaHHBIX. PaboTta yactnano nmoanepxana rpantamu POOU 01-07-90444 u
PT'H® 03-02-12008.

IMocTanoBka 3agaun

[Mox wHTErpamueil AaHHBIX B WHQPOPMAIMOHHBIX cHcTeMax moHumaercs [37, 38]
obecrieueHne €IUHOTO YHUDHUIIMPOBAaHHOTO WHTEpdeiica UIsl HEKOTOPOW COBOKYITHOCTH,
BOOOIIIE TOBOPS, HEOAHOPOIHBIX HE3aBUCUMBIX MCTOYHUKOB JAHHBIX. TaKUMU UCTOYHHKAMU
JTAHHBIX MOTYT OBITH TPAaJUIMOHHBIE CHCTEMBI 0a3 NaHHBIX, MOAAEPKUBAIOIINE Pa3INYHbIC
MOJICTTM JTAHHBIX (PENSAIUOHHBIC, OOBEKTHBIC, OOBEKTHO-PEISAIMOHHbBIE, TpadoBble U T.IL.),
pa3HOOOpa3Hble  yHACIEOBAaHHBIE  CHUCTEMBI,  PEMO3UTOpUH,  BEO-CalThI,  (haWIbI
CTPYKTYPUPOBAHHBIX JaHHBIX. HBIMH CIIOBaMU, peYb UIET O TOIACPKKE MPEACTABICHUS
COBOKYITHOCTH JIJaHHBIX U3 MHOECTBA HE3aBUCHUMBIX HCTOYHMKOB B TEPMHMHAX E€IMHOMN
MOJIeTT JAaHHBIX. BaXHO 3aMeTHUTh, YTO COCTaB MHOXKECTBA HCTOYHHUKOB MOXET OBITh
Hanepe/ 3aJaHHbIM WM IUHAMUYECKU MOIOIHIEMbIM, HCTOYHUKYU JAHHBIX MOTYT 00J1aJaTh
HEU3MEHHBIM WU OOHOBIISIEMBIM COJICPKAHHEM.

Kparkas ucropust

Pa3zpaboTka MeTOOB MHTErpanuu WHPOPMALMOHHBIX PECYPCOB - OJHA U3 Hambosee
aKTyaJbHBIX TIpo0JeM B 00iacTi HHPOPMAIMOHHBIX cucTeM. OcoOeHHO OO0JBIII0e BHUMAHUE
OHa CTayia MPUBJIEKATh B mocienHue roapl. OHaKo mpodiieMa MHTETPallid JaHHBIX OTHIOIb
He sBisieTcsl HOBOW. [lepBhie marm B 3TOM 00JacTH OTHOCATCS emie K cepeauHe 70-X TT.,
KOTJla HAYaJuCh pPa3padOTKH PaCHpEeICHHBIX CHUCTeM 0a3 JaHHBIX M KOTJa BO MHOTOM
omaromaps otaetry ANSI/X3/SPARC [20] chopmupoBanucek 6ojee 4eTKUE MPEICTABICHUS O
MHOTOYPOBHEBOM apXUTEKType CHUCTEM 0a3 JaHHBIX, O MOJETSAX JAHHBIX KaK MHCTPYMEHTE
MOJIETUPOBAHUS PeaTbHOCTH U 00 0TOOpakeHUHU MOJieNel JaHHbIX.

Peur mpu sTOM 1A, TIABHBIM 00pa3oM, O TOIACPKKE TIO0ATBHON CXEMBbl IS
COBOKYITHOCTH JIOKQJIbHBIX 0a3 NaHHBIX, (QYHKIUOHUPYIOIIMX B Pa3HBIX y3JIax CETH TMOJ
ynpasienuem CYB/l, koTopble MOANEPKUBAIOT OJHY U TY XKe WM, B 0OLIEM Cllyyae, pa3Hble
Mojaenu naHHbIX. [lo3gHee Heckoapko Oonee oOmias opma 3Toi 3amaun ObuTa CBsI3aHA C
co3MaHMeM MynbTHOA3 W (QelepaTHBHBIX 0a3 MTAaHHBIX, XPAHWIUI JaHHBIX, PAa3THYHBIX
peno3uTopueB HHGOPMAITMOHHBIX PECYPCOB, a TakKe BeO-npuioxeHnil. B mociennue roasl B
IIMPOKO Pa3BEPHYBIIMXCSI BO MHOTHMX CTpaHax pa3paboTKax 3JIEKTPOHHBIX OuOIMOTEK
(Digital Libraries) [1, 8, 27, 33] mpo0GieMbl WHTETpPallMHd HEOMHOPOMHBIX JAaHHBIX CTaIH
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UIpaTh KIIOYEBYIO pOJIb, IIPUYEM BO3HUKACT TAaKXKE 3aJada MHTETrpalid TEKCTOBBIX
UH(POPMALIMOHHBIX PECYPCOB U3 PA3TUYHBIX HE3aBUCUMBIX HCTOUHHKOB.

MHoOroacneKTHOCTh NPodIeMbI

[Ipobnema wuHTErpanyMu JaHHBIX YPE3BBIYAfHO MHOTOAcleKTHa M MHOTrooOpasHa.
CnoXXHOCTh M XapakTep HCIHOJb3YEMBbIX METOJOB €€ pEIICHUs CYIIECTBEHHBIM 00pa3zom
3aBUCAT OT YPOBHS HHTCrpaluu, KOTOpBIfI HGOGXOI[I/IMO OGGCHG‘-II/ITB, CBOIICTB OTACIIBbHBIX
UCTOYHUKOB JAaHHBIX M BCEr0 MHOXXECTBAa HCTOYHUKOB B II€JIOM, TpeOyeMbIX CIOco0OB
HWHTCrpanuu.

CucreMbl HWHTETrpalMy JaHHBIX MOTYT oOecleyuBaTh MHTErPalldi0 JAaHHBIX Ha
(¢u3uUeCKOM, JIOTHUECKOM U CEMaHTHYECKOM ypoBHE. MHTerpamus naHHbIX Ha (U3HYECKOM
YPOBHE C TEOPETHYECKON TOUKH 3PECHHS SBJSETCS HanOoJyiee MPOCTON 3aJauell U CBOIUTCS K
KOHBEPCHHM JaHHBIX M3 pa3IMYHBIX HCTOYHHKOB B TpeOyeMblii enuHbld ¢dopmar ux
buznueckoro npeacrasiaeHus. B nokmane o6cyxaatoTcs, INIaBHBIM 00pa3oM, J1Ba OCTaJIbHBIX
ciayyass. MHTerpanus [OaHHBIX Ha JIOTUYECKOM YPOBHE IIPEIYCMAaTpPUBAET BO3MOXKHOCTb
JocTyna K JaHHBIM, COJEpKallMMCS B PAa3IMYHBIX HMCTOYHHMKAX, B TEPMUHAX EIUHOU
FHOG&HBHOﬁ CXCMbI, KOTOpasd OIUCBIBACT HUX COBMCCTHOC IMPCACTABJICHUC C YUYCTOM
CTPYKTYpPHBIX U, BO3MOXHO, MOBEACHYECKUX (MPU HCIOJIB30BAHUN OOBEKTHBIX MOJENEH)
CBOMICTB JaHHBIX. CeMaHTHUECKHE CBOWCTBA AAaHHBIX TIpA 3TOM HC YYHUTBLIBAKOTCA.
[TonnepkKy eIWHOro MpEeACTAaBICHUS NaHHBIX C Y4Y€TOM HMX CEMAHTHUYECKUX CBOMCTB B
KOHTEKCTE €JIMHON OHTOJIOTHH MPEAMETHON 00JacTu 0OecreuynBacT MHTETPAIHsl JaHHBIX Ha
CEMaHTHYECKOM ypPOBHE.

Hcrounuku AAaHHBIX MOTYT O6HaI[aTI> Pa3INIHBIMU CBOfICTBaMH, CYIICCTBCHHBIMU IJISA
BbIOOpA METO/I0OB MHTETPALIMH TaHHBIX — OHU MOTYT IOJIICPKUBATh IPECTaBICHNUE JaHHBIX B
TCPMHUHAX TOU MWW UHOU MOZCIIN JAaHHBIX, MOT'YT 6I>ITB CTAaTHNYCCKUMU NI JUHAMHWYCCKUMU
U T.. MHOXECTBO MCTOYHMKOB HWHTEIPUPYEMBIX NAHHBIX MOXKET ObITh OJHOPOAHBIM HIIU
HCOAHOPOAHBIM OTHOCUTCIIBHO XapPAKTCPUCTUK, COOTBCTCTBYIOIIUX HCIIOJIB3yECMOMY YPOBHIO
UHTETpaIiH.

Uro kacaercsi CIMOCOOOB WHTETpAIMM JAaHHBIX, TO BO3MOXHBI JIBa MOAXOAA —
BUPTYalIbHOE WM aKTyajJbHOE (MaTepHaM30BAHHOE) MPEJCTaBICHUE WHTETPUPOBAHHBIX
naHHbIX. [Ipu mepBoM moaxoae co3JgacTcs MEXaHW3M JOCTyIa, KOTOpBId mpu 00paboTke
MOJIb30BATENBCKOTO  3alpoca MOpOXAaeT JaHHble B  TpeOyeMOM  MpeACTaBICHUU
HCMMOCPCACTBCHHO W3 HCTOYHHKOB HJaHHBIX. ITomHoe MaTCpruaJIN30BaAHHOC IMPCACTABICHUC
MHTETPUPOBAHHBIX JIaHHBIX B TEPMHUHAX €IMHOTO MOJIb30BaTENLCKOrO MHTEpdelica Mpu 3TOM
HC NMOAACPKHUBACTCA. BI/IpTyaJII:HI:II\/'I nmoaxoJ Jame BCCro MpuMCEHACTCA IMPU HCIIOJIb30BaHUU
4acTo OOHOBJISIEMBIX HCTOYHMKOB JaHHbIX. HampoTuB, mpu BTOpPOM MOJIXOJE Ha CTaauu
UHTETpauy GopMHUpPYyeTCs MOJTHOE MaTepUaTM30BAHHOE MPECTABICHUE MHTETPUPOBAHHBIX
JaHHBIX, OTYYXXJACHHOC OT UCXOJHBIX UCTOYHUKOB U COCYHICCTBYIOIICC C HUMMU. Nmenno 3To
MPEJICTAaBICHUE TAaHHBIX MCIOJB3YEeTCs Al 00paOOTKH MOJIb30BATENIbCKUX 3alpocoB. Takoi
moaxoa UCIOJIb3YCTCA, B YaCTHOCTHU, B XpaHWJINIAX JaHHBIX.

HeonHopoaHOCTh HCTOYHUKOB JAHHBIX

HeonHOpoaHOCTh HCTOYHUKOB JaHHBIX MPOSIBIISIETCA B CUCTEMAaX MHTETPALIMM JAHHBIX
B pa3IMuHBIX acnekrax. I[Ipm 53TOM, €CTeCTBEHHO, HIET pedb O HEOJNHOPOIHOCTH
XapaKTEPUCTUK HCTOYHUKOB, COOTBETCTBYIOLIUX MCIIOIB3YEMOMY YPOBHIO MHTErpallun
JAaHHBIX.

Tak, mpu uHTErpauuud Ha (U3NYECKOM YPOBHE B HCTOYHHMKAX JAaHHBIX MOTYT
UCIIOJIb30BaThCs pa3ianuHble ¢opmatsl (aiiaoB. Ha moruueckoM ypoBHE MHTErpalluid MOXKET
MMETh MECTO HEOJHOPOJHOCTH UCIIOJIb3yEMBIX MOJIENIEH NaHHBIX I Pa3IMUHbIX UCTOYHUKOB
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WIN Pa3IMyaroTCsl CXEMBbI JJaHHBIX, XOTS UCIOJIb3YeTCs OJIHA U Ta )K€ MOAEIb JaHHbIX. OqHU
UCTOYHUKU MOTYT OBITh BeO-caiiTamu, a Apyrue — 0ObeKTHBIMU 0a3aMu TaHHBIX U T.1.

ITpy nHTErpaiuu Ha CEMaHTHYECKOM YPOBHE Pa3IMYHBIM UCTOYHHUKAM JAHHBIX MOTYT
COOTBETCTBOBATh pa3/IMYHbIE OHTOJIOrMHU. Harpumep, BO3MOXKEH Cilydail, KOrja KaKIbld W3
UCTOYHUKOB MPEJCTABISACT HMH(MOPMALMOHHBIE PECYPChl, MOJAEIUPYIOIUE HEKOTOPBIH
(dparMeHT mpeaMeTHON 00J1aCTH, KOTOPOMY COOTBETCTBYET CBOS IMOHATHIHAS CHCTEMA, U 3TH
(dbparMeHTHI IePECeKatoTCsl.

Bo3Hukarwmmue 3agauu

[Ipu co3manum CUCTEMBI MHTErpaIlii BOZHUKAET PAJl 33/1a4, COCTaB KOTOPBIX 3aBUCHUT
OT TpeOOBaHMI K HEll U UCTOIb3yeMoro noaxoaa. K HuM, B 4aCTHOCTH, OTHOCSITCSL:

e Pa3paboTKa apXUTEKTypbl CHCTEMbI HHTETPAIINH TaHHBIX.

e (Co3maHWe HMHTETPUPYIOMIEH MOJEIM AaHHBIX, SIBISIONICHCS OCHOBOW €IMHOTO
MOJIB30BaTEILCKOT0 HHTEp(elica B CUCTEME HHTETPAIUH.

e Pa3paboTka MeETOAOB OTOOpaX€HHS MOJeNed JaHHBIX M  I[OCTPOCHHE
OTOOpaXCHUI B HMHTETPUPYIOIIYI0 MOJETh JJIsi KOHKPETHBIX MOJENeH, MOIACPKIUBACMBIX
OTJICILHBIMHM UCTOYHHKAMH JaHHBIX.

® I/IHTeI‘paHI/IH MCTadaHHbIX, I/ICHOJIBSyeMBIX B CUCTEMEC NCTOYHHUKOB JaHHBIX.

e IIpeonosieHre HEOQHOPOAHOCTH UCTOYHUKOB JJAHHBIX.

e Pa3paboTka MEXaHW3MOB CEMAHTHYECKOW MHTETPAIMA NCTOYHUKOB JaHHBIX.

OCHOBHOI1 HHCTPpYMEHTAPUii

K 4nciny OCHOBHBIX CpEICTB, HCHOJB3YEMBIX JJIsi 00ECHeueHUs] WHTEeTrpaluu
MH(OPMALIMOHHBIX PECYPCOB, OTHOCSATCS KOHBEPTOPHI JAaHHBIX, MHTErPUPYIOLIUNE MOJETH
JTAHHBIX, MEXaHM3MbI OTOOpPaKCHHUs MOJeNeH MaHHBIX, 00bekTHbIe amantepsl (\Wrappers),
nocpeauuku (Mediators), onTosornueckue crenuuKalum, CPEACTBA WHTETPAIUU CXEM U
UHTETPAllMl  OHTOJIOTMYEeCKMX crneuudpukanmuii [22, 31], a Takke apXUTEKTypa,
o0OecnieunBaromias B3aUMOJICHCTBUE CPEACTB, MHCIONb3YEMbIX B KOHKPETHOM cucTeme
UHTErpaun  pecypcoB. Ilpumep pasBuToii  MH(DpacTpyKTypsl, oOecreuuBaromen
CEMAHTHUYECKYI0 HHTErpaluio JaHHBIX C HCIOJIb30BAaHUEM KOMIUIEKCA Ha3BaHHBIX
UHCTPYMEHTOB, 00cyxaaercs B padote [33].

ApPXHTEKTYypa cHCTeM HHTerpanuu

B cucremax wWHTErpanMM JaHHBIX HaWOOJBIIEE PACIPOCTPAHCHUE TMOIydHIIa
apXHUTEKTypa ¢ mocpegHUKOM. Ha mocpemHHMK Bo3iaraercs 3agada MOJJIEPKKH EIWHOTO
NOJIb30BATEIbCKOTO HWHTEpdelica Ha OCHOBE TJIO0ATBHOTO MPEICTaBICHHUS JaHHBIX,
COZIEPIKAINXCSl B MCTOYHHMKAX, a TAKXKe MOJJIEPKKY OTOOPaXKEHUS MEXAY TII00aTbHBIM U
JIOKAJILHBIM TIPEACTaBICHUAMHU AaHHbIX. [lojp30BaTenbeckuil 3ampoc, chopMyIMpOBaHHBINA B
TEpMHHAX €AWHOTO WHTepdeiica, JeKOMIO3UPYETCs Ha MHOXKECTBO IOJ3AIpPOCOB,
aJIpeCOBaHHBIX K HY)XHBIM JIOKQILHBIM HCTOYHHKAaM JaHHBIX. Ha OCHOBE pe3ylbTaToB HMX
00pabOTKH CHHTE3UPYETCS TIOJIHBIN OTBET Ha 3aIpoc.

Hcnonb3yrores iBe pa3HOBHIHOCTH apXUTEKTYphI ¢ mocpeanukom - Global as View u
Local as View [37, 38]. IlepBas u3 nux (Global as View) npegycmarpuBaet ompeacicHuIe
rI00aTbHOTO  MPEACTABICHHUS HMHTETPUPOBAHHBIX  JAaHHBIX B TEPMHHAX  3aJaHHBIX
NpeCTaBICHUN JTOKAJIbHBIX HCTOUHUKOB. Takoil moaxon 6onee 3pQeKTUBEH B cliyyae, KOra
MHO>KECTBO BCEX HCIIOJIB3yEMBIX MCTOYHHUKOB TpenomnperencHo. Ecnu cucrema mHTErpannn
npefHa3HAuYeHa ISl TOJJIEPXKKH  IOJHOTO  MaTepPHalM30BAaHHOIO  IPEJICTABICHUS
MHTETPUPYEMBbIX JaHHBIX, NPOIECCHl KOHBEPCHMHM MaHHBIX W3 HCTOYHMKOB B WX EAMHOE
rI100aIbHOE MPECTABICHHE OCYIIECTBIISIOTCS €INHOBPEMEHHO.
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[Tpu wucrmons30BaHUK BTOPOH PasHOBUIHOCTH paccMaTpuBaeMoil apxutektypsl (Local
as VleW) npeanojgaracTcs, 4ro npeACTaBJIICHUC U KaKAOT'0 U3 JIOKAJIbHBIX MCTOYHHUKOB
MaHHBIX  ONpeAeNsieTcss B  TEPMHHAX 3aJlaHHOTO  UHTETPUPYIOMIETO  TI00albHOIO
MMpEaACTaBJICHH. X0TS B 3TOM CJIydac YCIOXHACTCA 0T06pa>1<eHHe IIOJIB30BAaTCIIbCKUX
3aMpoCOB B CPEJy JIOKATbHBIX HCTOYHUKOB JJAHHBIX, TAKOW MOJIXO]] IOMYCKaeT TUHAMUYHOCTh
COCTaBa MHOXECTBA UCTOYHUKOB JaHHBbIX. Ka)KI[BII\/'I HOBBIM MCTOYHHUK MOXKET IIOAKIKOYAThCA
K CUCTEME KaK Ha CTaJuu pa3pabdOTKH, TaK U Ha CTaIUN (PYHKIIMOHUPOBAHUS.

HNHTerpupymooume Moae i JaHHbIX

B kadecTBe MHTErpUpyIOIIMX MOJENEH JaHHBIX [UIsi TOAICPKKUA EIUHOTO
MOJIb30BaTENBCKOTO HWHTEep(elica B CHCTEMax HWHTErpaluy dYaile BCEro WCIOIb3YIOTCS
0OBIUHBIE IIUPOKO UCIOIB3YEMbIE MOJIETH TaHHBIX, HAIIPUMED, PENSILIMOHHAS WK 00bEKTHAs.
B cBs13u ¢ pacmmpenneM pa3zpaboToK BeO-TIPUIIOKEHUH B KaUeCTBE HHTETPUPYIOIIEH MOIEIH
JAHHBIX CTajla IIUPOKO HCIIOJIB30BAaThCs MOJENb, OCHOBaHHAas Ha craHmaprax XML (cwm.
Haripumep [4]).

[Tpu “cronb30BaHUM B Pa3HBIX UCTOYHHUKAX JAHHBIX HEOAHOPOIHBIX MOJENIel JaHHBIX
4acTo Uil TOJACPKKUA TJIOOATBHOTO MPEICTaBICHHUS JAaHHBIX CO3[ACTCsl CHelHalbHast
JIOCTaTOYHO pa3BUTas MHTETPUPYIOLIAsi MOJAENIb JaHHBIX. DKCIEPUMEHTAIbHbIE pa3paboTKu
TaKUX MOJIEJICH Hada u MPOBOJUTHCS elle ¢ cepeauHbl /0-X TOAO0B U BEAYTCS 0 HACTOSIIETO
BpeMeHu. M3 panHux paboT MoXHO ymoMsHyTh [3, 17, 26, 40]. V3 uccnenoBaTenbCKuX
MOJIeJIel, CO3MaHHBIX B TOCIEAHHWE TOABI, 3aCIyKHUBAIOT BHUMAaHUS  MOJEIH,
o0ecrneunBaroIye peJICTaBICHNE Kak CTPYKTYPUPOBAHHBIX, TaKk u
CIa0OCTPYKTYPUPOBAHHBIX AaHHBIX [24, 35]. MomHas B (QYyHKIMOHAIEHOM OTHOIICHUU
MO/IENIb JAHHBIX BOILIOIIEHA B s3bike CuHTes [32].

B pa3paboTkax WHTETpUPYIOMIMX MOJENECH JaHHBIX HCIOJB3YeTCs TaKKe MOIXO/,
OCHOBaHHBIM Ha MHTErpallid MOJENeH JaHHBIX, MOAJEPKUBAEMBIX  Pa3TUYHBIMU
UCTOYHUKaMU. Takue MHTETrpHpYIOIIHe MOJIETH OOECIeUrnBaIOT OAHOBPEMEHHO U PEIICHUE
JBOMCTBEHHOM 3aJlauM — MOAJEP>KKY MHOKECTBA Pa3IMUHbIX MPEICTABICHUIN OJHUX U TEX K€
TaHHBIX. VI3BecTHBI OTHOCsmMEcs emie K Havany 80-X TroJoB MPOEKTHl TAaKOro poja
UHTETpaluu Mojeneil. B kauecTBe mpumepa MOKHO MPHUBECTH MOMNBITKY HMHTErpalud B
eIMHONW MOJENN JaHHBIX BO3MOXHOCTeH cereBoii Moxmenu pgaHHbix CODASYL wu
pensronHON Moaenu mAaHHbIX [16]. B pabortax [6, 7, 10] Oblna mpeayioxkeHa METOHOIOTHS
CUHTE3a UHTETPUPOBAHHON MOJICH TAHHBIX.

B 90-x romax mosBUIMCH pa3pabOTKH OOBEKTHO-pEISITUOHHOW Monenu [12, 42]. B
pa3pabotkax ¢rarmanckux SQL-cepBepoB 0a3 HaHHBIX OBLJIO peaqu30BaHO OOBEKTHOE
pacmupenue si3pika SQL, «y3akoHEeHHOEe» BIOCIEICTBUU B JICHCTBYIONIEM CTaHAapTe sI3bIKa —
SQL:1999 [12, 18].

K »TOli ke KaTeropuu CpeicTB MHTETPALMU JTaHHBIX MPUMBIKACT 3aBEPINAONIASCS B
HacTosiee BpeMsi pa3paboTka pacmupeHus: s3bika SQL - KOMIIOHEHTa HOBOWM BEpPCHH
crangapta s3bika SQL:200n, momyuuBmiero Hasanue SQL/XML [28, 30]. Cpencrsa
SQL/XML obecrieunBaiOT BO3MOXHOCTH MPEACTaBICHHS cxeM 0a3 maHHeix SQL u
PENSIMOHHBIX JaHHBIX B opme XML-10KyMEHTOB, a TaKkke PENSLUOHHOE MPEICTaBICHUE
nHpopmarmoHHbIX pecypcoB XML B cpene 6a3 nanubix SQL.

HoBas TexHosoruueckas miatdopma Bed, ocHoBanHas Ha ctanmaprax XML [11, 12],
B TMOCIEAHHE TOJbl TMPUBJICKAET BHUMAHHE MHOTHMX CHEIHATUCTOB Kak 3¢ (EeKTUBHbBIN
WHCTPYMEHT MHTETpalid WH(OPMAIMOHHBIX PECYPCOB BO MHOTHUX NPAKTHUYECKUA BaXKHBIX
cinyyasx. bonwmmoit uaTepec k cpene XML cBszan He Toibko ¢ Bo3MOHOCTIMU XML kak
SI3pIKA OMUCAHUs JaHHBIX, HO U B 3HAYUTEIILHON CTENEHU C BO3ZMOKHOCTBHIO HCIIOJIb30BAHHUS
€ro JyIsl TpaHCIIopTa cooOIIeHuit B cpene Beo.
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KOHCTpYKTHBHBI MHTEpPEC K CPEICTBAM HHTETpalud HH()OPMAIMOHHBIX PECYpCOB
Be6 u pensaunoHHBIX 0a3 AAHHBIX HPOSBIAIOT U Pa3pabOTUYMKKA HOBBIX MH(OPMAIIMOHHBIX
texHosioruii g "BcemupHoi mayTtuHbI". Pa3pabaThiBaeMblii CTaHAAPT S3bIKa 3alpOCOB
XQuery [46] mnarpopmer XML Bommomaer (yHKIMOHAIBHOCTH, CBOMCTBEHHYIO
WHTETPUPYIONIEH MOICTH NaHHBIX. ba3oBas MoJenb NaHHBIX ATOTO S3bIKA TOAJICPIKUBACT
UEepapXUUeCKue M PEJSIIHOHHBIE CTPYKTYphl JAaHHBIX W, TaKUM 00pa3oM, oOecredrBaeT
BO3MOXHOCTH UIsi uHTerpanud XML-naHHBIX ¥ JaHHBIX, COJACPKALINXCS B PEISIIIMOHHBIX
6a3ax maHHbIX. OHa MO3BOJSET BMECTE C TEM SBHBIM 00pa3oM IMpPEACTABISATH OTPOMHBIC
nH(pOpPMaIMOHHBIE PECYPCHI «CKPHITOTO» Bebd — 6a3pl manHbix SQL, K KOTOpPHIM B HACTOSIIIEE
BpeMsi o0ecrieunBaeTcs 10CTyI B cpene Beb mocpencrsom urTepdeiica HTML-popwm.

MexaHu3Mbl 0TOOpaKeHUSI MOAeJIeil JaHHbIX

HeorbeMiuembiM (hYHKIIMOHABHBIM 3JIEMEHTOM apXUTEKTYpPhl CUCTEMBI WHTErPAIllUU
JAHHBIX SBJSICTCSI MEXaHM3M OTOOpakeHHs Mojenei naHHbix [13]. M3BecTeH memnblil psn
paboT, MOCBALIEHHBIX METOAAM OTOOpaKEHU MOJEIICH JTaHHBIX U IOCTPOCHUIO OTOOPAKEHUS
KOHKPETHBIX Mozeneu [2, 9, 15, 34, 39, 41]. B HekoTOphIX cucTeMax, 00ECTICUMBAIONTUX
WHTETPAIMI0 BHEIIHUX HCTOYHUKOB JAHHBIX B CpPeAy CHCTeM 0a3 JaHHBIX, HUCIOJIb3YeTCs
noHsTHE TUTI03a [5, 14], mpeacTaBisomero codol Mo CYyMEeCTBY MEXaHHU3M OTOOPaKCHHS
MPEJICTABICHUS JAHHBIX UICTOYHHUKA B CPEy CUCTEMBI 0a3bl NaHHBIX. CTaHAapTU3AIUS TAKOTO
otobpakeHust st 6a3 manubix SQL obecneunBaercs cnenudukanuamu SQL/MED [29]. ITpu
MHTETpallii JaHHBIX B cpene, ocHoBaHHOW Ha iar¢popme CORBA, wucnomb3yrorcs
00BEKTHBIC aganTepbl (Wrappers), MOICP)KUBAIOIITHE IDL-unTepdeiic K
WHKAINCYIMPOBAHHBIM ~ WH()OPMALIMOHHBIM pecypcaM ¥  TO3BOJIIONIMNE TEM CaMbIM
«O0BEKTU3UPOBATH» HEOOBEKTHBIC PECYpPChl, HANpUMEp, YHACJICAOBAaHHBIE CHUCTEMBI 0a3
MaHHBIX. brmarogaps »TOMy co3[aeTcsi MHTETPUPOBAHHAS WHTEpomepadenbHas OOBEeKTHas
cpena HeOJHOPOAHBIX HH(OPMAITMOHHBIX PECYPCOB.

CpeacTBa ceMaAaHTHYeCKOH MHTErPAIUM JAHHBIX

HaunGonee pacnpocTpaHeHHBI TMOIXO0J K CEMAaHTHYECKOW WHTETpalluu JaHHBIX
OCHOBAaH Ha WCIIOJIb30BaHUM CeMaHTHUecKuX mocpeanukoB (Mediators) [45]. CpencrBamu
MOCPEAHUKOB  TMOJJAEPKUBAIOTCS  YHU(UIMPOBAHHbIE METAONMMCAHUS HHTETPUPYEMBIX
UCTOYHUKOB JaHHBIX. Kak mpaBuio, CeMaHTHUYECKHE TOCPEIHUKH pPa3padaThIBAIOTCS IS
KOHKPETHOM Y3KOM TIpeIMeTHOW o0macTn. MeXaHu3Mbl TIOCPEIHUKOB OIHMPAIOTCS Ha
OHTOJIOTHYECKHE CIeMu(UKAIMA HMCTOYHUKOB. B Takmx cucTteMax HEOOXOJMMa TakKe
MHTETPUPYIOIAsi MOJENb TaHHBIX C Pa3BUTHIMU BO3MOXKHOCTSMU MOJIETUPOBAHUS CEMaHTHKU
TAHHBIX.

HccnenoBanuio METOIOB CEMaHTHYECKOMW WHTErpaluy JaHHBIX IIOCBSILEHBI, B
4aCTHOCTH, paboThI [8, 32, 33, 44, 45].

HNHTerpanusi MeTagaHHbIX

WNuTterpanmuss AaHHBIX B HMHQPOPMAIIMOHHONW CHCTEME €CTEeCTBEHHBIM 00pa3om
OpernonaraeT U MHTETPaldi0O B TOHM MM HWHOW (opMe MeTalaHHBIX, ONPENeNSIONNX HX
HCTOYHUKU.

OI[HOﬁ n3 TpaI[I/ILII/IOHHBIX 3a1a4 I/IHTGI‘paHI/II/I MCTAaAaHHBIX B CHUCTEMax I/IHTGI‘paI_[I/II/I
JIAHHBIX SIBJISIETCSl 3ajada uHTerpauuu cxem [21, 36, 43]. TpymHoctu ee pemnieHus B
KOHKPETHBIX CUTYAIUSIX MOT'YT OBITh CBSI3aHBI C HAJTMUMEM KOH(IMKTOB, HAITPUMED:

e KoH()IUKTOB HEOTHOPOAHOCTU (MCHOJB3YIOTCS Pa3IMYHbIE MOJICIN JAaHHBIX IS
paS.HI/I‘-IHBIX I/ICTO‘-IHI/IKOB)

e KoH(pmukToB MMEHOBaHMS (B pa3IWYHBIX CXEMax HMCIOJIb3yeTCS pa3audHas
TEPMHUHOJIOTHS, YTO TPUBOJIUT K OMOHUMHUH U CHHOHUMHUU B UMCHOBAHUH )



M.P. Kozanoscxuil. Unmezpayusi 0AHHBIX 8 UHDOPMAYUOHHBIX CUCTEMAX 6

e (CemaHTHYeCKUX KOH(IMKTOB (BHIOpaHBI pa3IMYHBIC YPOBHH aOCTpaKIMH IS
MOJICIIUPOBAHUS MTOJOOHBIX CYIITHOCTEH PEATbHOTO MUPA)

o CTpyKTypHBIX KOHGIUKTOB (OJHU M T€ K€ CYIIHOCTH MPEICTABIISIOTCS B Pa3HBIX
WCTOYHUKAX Pa3HBIMHU CTPYKTYPAMH JaHHBIX ).

Jpyras TunudHas 3amada - HHTETpPAIMs OHTOJIOTMYECKHX  crenuduranuit
UH(POPMALIMOHHBIX pecypcoB [22].

IIpoToKo0.BI 10CTYNA KAK CPEACTBO MHTETPALMH JaHHBIX

B kadectBe HMHCTpyMEHTa HMHTErpallid MJAaHHBIX MOTYT BBICTYNATh HEKOTOPHIE
IPOTOKOJIBI 1OCTYNa K MHPOPMALMOHHBIM pecypcaM. B kauecTBe mpumepa MOKHO Ha3BaThb
IIPOTOKOJI AOCTyINa K pacnpezneseHHbM pecypcam Z39.50 [19]. On noanepxuBaer eauHOE
HEepapXUUeCcKOe IPEACTABICHUE pPACIpPEENeHHbIX HH(POPMALMOHHBIX PECYPCOB B Cpene
apXUTEKTYphl KIMEHT-CEpBEP M MPENOCTABISICT MOJb30BATEII0 €IWHBIA HHTEepdeiic s
JIOCTyna K HHUM. Pa3pa0oTaHHBIM TEpBOHAYAIBHO JUIS JOCTynma K OMOIMOrpaduvecKuM
JAHHBIM, 3TOT MPOTOKOJI BIIOCJIEACTBUU OBLT alaiTUPOBAH Ui JOCTYIA K MHTEIPUPOBAHHBIM
pacrpezielIeHHbIM pecypcaM MHOW MPUPOJbI, B YaCTHOCTH, U K 0a3aM AaHHBIX. B Hacrosiee
BpeMs Z39.50 oGecnieunBaeT OCTyN K 0a3aM JIaHHBIX B TepMUHAX si3bIka SQL.

HHTerpamnus TeKCTOBBIX PecypcoB

[Ipobnema wWHTErpaluy KOJJIEKIUH TEKCTOBBIX HMH(OPMAIIMOHHBIX PECYpPCOB
CBOJUTCS, TJIAaBHBIM 00pa3oM, K WHTETPAallMd METaJaHHBIX WX HCTOYHHKOB, KaTaJIOTOB,
KJIaCCU(UKATOPOB, TE3aypycoB, OHTONOTMH u T.n. Kak yxke oTMedanoch, 3Ta mpodiema
npuoOpena 0coOyr0 aKTyalIbHOCTh B CBSI3U € pa3pabOTKaMu 3JIEKTPOHHBIX OnbmroTtek [27].

PoJib cTaHIAPTOB B cCMCTEMAX HHTErPAIIMU TAHHBIX

B cucremax WHTErpanmyy JaHHBIX IIUPOKO HWCIONB3YEeTCS Psa  OQUIIHATBHBIX
MEXYHAPOIHBIX CTaHIAPTOB, a TaK)KE WHIYCTPUAIbHBIX CTaHIApTOB Ne-(akro. Cpeau HUX
crangaptel 6a3 manabix ISO/IEC SQL, ISO/IEC SQL/MED, cranmapT 00BEKTHBIX JaHHBIX
koHcopuuyma ODMG, cranmaptet CORBA u UML koncopunyma OMG, crangaptsi
matdopmbl XML koucopaumyma W3C, cranaapt Jyommuackoro sapa korncopimyma OCLC u
MHOTrHe apyrue. [J1TaBHOE Ha3HAUCHUE CTAHIAPTOB B TAKUX CHCTEMaX COCTOUT B OMPEACICHUN
YHAUDUIIMPOBAaHHONH MOJETH JaHHBIX (METaJaHHBIX), SBISIOMIEHCS OCHOBOW €IMHOTO
uHTepdeiica A A0CTyNa K MHTETPUPOBAHHBIM JAHHBIM JUIS IPUJIOXKCHUN W/HIIH KOHEYHBIX
noip3oBareneil. Kpome TOro, HEKOTOpbIE CTaHAAPTHl  MO3BOJSIOT  «IIOTPY3UTH)
WHTETPUPOBAHHbBIC JTAHHBIC B HEKOTOPYIO TOJIC3HYI0 HH(PPACTPYKTYPY U TOJIB30BATHCS IS
JOCTyNa K HUM €€ (YHKIHMOHAIBHOCTBIO. Takre BO3MOXKHOCTH OOECIICYHMBAIOT, HAIPHMED,
cranaaptel XML u CORBA.
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