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AHHOTAIUS

B pamkax npoekra MCHUP PAH mnpoBoamimch HCCIEIOBaHUS COBPEMEHHBIX OTKPBITBIX IPOTOKOJIOB, TEXHOJOTHUH,
ApXUTEKTYp M CHCTEM JJIsl OPraHU3aLUH PACIpeieIeHHON cpenbl udpoBsix 6ubnuoTek. Ha ocHOBe npoBeieHHOTO aHanm3a
OBUTH MIPUHSTHI PELICHHS OTHOCHTENILHO CIIOCOOOB pealii3aluyl pacipe/ieleHHOH TeTeporeHHol cpeabl HHPOpMalnOHHOH
cucremsl ICUIP PAH, u3no)keHHI0 KOTOPBIX IOCBsIEHa 3Ta cTaThs. CTaTbs NpencTaBisieT COOTBETCTBYIOLIYIO UacThb
CHCTEMBI, HCIIOJIb3yEeMbIE TEXHOJIOTMU - CIIOCOOBI paclpefeieHHss M PeIUIMKallMK JaHHBIX, CPEACTBAa pPacIlpeesIeHHOTO
TIOVCKa M MHJEKcaluy U T.I1. [laHHas pa®ora BhIIONHSAETCS B pamkax npoekra 99-07-90139 PODU “UnterpupoBaHHas

cucreMa HHQOPMAIMOHHBIX pecypcoB PAH”.

BBenenue

BypHoe pa3BHTHE KOMIBIOTEPHBIX, KOMMYHHKAIIMOHHBIX M OCOOE€HHO VHTEpHET - TEXHOJOTHI IpenocTaBisieT
BO3MOXXHOCTb OOBEAMHUTH WH(POPMALMOHHBIE pECypchl B KOHLENTYaIbHO €IUHYI0 HH(MOPMAIMOHHYIO Cpeny.
Opranmsannn PAH o61agaroT 3HaYNTENEHBIME 1 TIOCTOSIHHO BO3PACTAOIINMU HAYYHBIMH HH()OPMAalMOHHBIMU PECYPCaMH,
HO B OOJIBIIMHCTBE CBOEM OHH CJIa00 CHCTEMATHU3UPOBAHBI, CYIIECTBEHHO PAa3pO3HEHBI, KaK JOTMYECKHU, TaK U (PU3UUCCKH.
MHorue npencraBiieHHs HaydHOH MH(OpPMALUK MPEUMYILECTBEHHO CTaTUYECKHE, IUIOXO CTPYKTYPHUPOBAHBI, HE MMEIOT
CPEICTB KAaTaJOTHM3allMM W TIOHCKa. lVMeromuecss CHUCTEMBbl HCHONB3YIOT pasziMyHble MOJAETH JaHHBIX M CXEMBI
CTPYKTYPHUPOBaHUs CXOMHOH HH(pOpMaIuu, 001agaroT pa3HooOpa3sHbIMH HHTepdelicaMu, CTaBs MPOOJIEMy OpraHU3aIHK
€IMHOOOpa3HOro WH(OPMAIMOHHOTO MPOCTPAHCTBA M3 HEOAHOPOIAHOTO HA0Opa COCTABIIIOMIMX CHCTEM. OTH (hakTopbl
TIOCITY>KHJTH TIpEeIockuTKaMu Hadaia pabot 1o npoexty MCHUP PAH [BJKS, ABGKMS]. B pamkax 3Toro npoexra BeieTcs

pa3paboTKa IporpaMMHBIX CPEIICTB ISl pealn3allii paclpee]IeHHON reTeporeHHol nH(popManroHHoi cucteMsl [BKS].

1. AHanus

OcHoBHas 3a1a49a HHPOPMAIMOHHON CUCTEMBI - TIPEIOCTABUTh BO3MOXKHO O0JIee pa3BUTHIE CPEACTBA OOHAPYKECHUS
HeoOxoauMoit nHpopmanuu. B xoxe paspadbotku konnenuuu MCHP 6110 mpoaHann3upoOBaHO HECKOIBKO OCHOBHBIX
MIOAXO/I0B K OpraHnu3aluy HHHOPMALMOHHO-TIONCKOBBIX CHCTEM.

IMonckoBbie poGOTBI. DTOT KIACC CHCTEM MCIONB3YeT pa3BUTHE VHTEPHET-TEXHOJIOTHH, pelIasi 3aaady HauOOJIBIIETO
oxBara uH(popmamuu. OpHako NOAOOHBIH 00beM HHGpOPMAIMKU MOXET 00pabaThIBATHCS TOJBKO aBTOMATHUYECKH, a
OTCYTCTBUE (PUKCHUPOBAHHOM CTPYKTYPHI MH(POPMAIMU OTPaHUYMBAET BO3MOYXKHOCTH aBTOMaTHYECKOW 00pabOTKH, OCTaBIIsS
€/IMHCTBEHHBIH KPUTEPUI MOWCKAa - BXOXKIEHHE TOTO WJIM HMHOTrO cioBa ((ppas3bl) B MCKOMBIE NOKyMeHTHIL [lonckoBas
nHdopmanus, u3BIeKaeMas W3 JOKYMEHTOB (IIOJHOTEKCTOBBIM HHJIEKC), KOHIEHTPUPYETCS Ha IIOMCKOBOM CEpBepe,
BBIJAIONIEM B KAa4eCTBE OTBETa MECTOHAXOXJCHHE M crocod noctyna k qokymeHTy B Buae URL. OcHoBHOI HemocTaTok
TaKOro II0/IXO/a — ATO OOJBIIOE KOJIMYECTBO PECYpPCOB, YAOBIETBOPSIOIIMX 3ampocy. bombmras dyacts ¢opManbHO
YZIOBIIETBOPSIIOIINX 3alpocy JOKYMEHTOB Ha /€€ HE HHTEPECYIOT IOIb30BaTens. s ymaydIneHHs KadecTBa MOMCKa
NPUMEHSIOTCS. HECKOJIbKO TEXHHMK, aBTOMATU3UPOBAaHHBIX U MPEIIOJIATAIOIIMX y4YacTHE HKCIEPTOB, HAlpHUMeEp,
paHXMPOBaHUE HAWJICHHBIX JIOKYMEHTOB 10 OJM30CTH BXOXIICHUH MCKOMBIX CJIOB. lCHojb3yeTcsi TakKe THIEePTEeKCTOBas
CTPYKTypa JOKyMeHTa , B Buue “mHiekca URL-murupyemoctn” moxymeHntoB (Hampumep, cuctema Google PageRank
[GOOGLE] u mnopoOubie). MMmest Hanbonee MIMPOKHH OXBaT MpPU (PUKCUPOBAHHBIX BO3MOXKHOCTSIX ITOHMCKA, TOAXO
MTOVCKOBBIX MAIlMH IepecTaeT MacIITa0MPOBAaTHCS IIPU TOMBITKE YIYYIIUTh BO3MOXKHOCTH ITOMCKOBOTO cepBHca. JIBe

BAXHBIC TCXHUKHU (3epKaJ'II/IpOBaHI/I€ 1 KOUIMPOBAHUC I[aHHBIX), MO3BOJIAIOIIHNE YJIYHYIIUTh JOCTYITHOCTb U CKOPOCTH pa6OTLI



¢ Web-nocrynHoit uH(popMalmen,  HaleJeHbBl Ha AyOJMpOBaHME yIAJICHHOW HWHGOpPMAlMH Ha cepBepax, Oolee
NPUOIIMKEHHBIX K 00CITy)KHBAaEMOM TPYIIIE MMOJIb30BaTeIel B CMBICIIE KOMMYHHKaTHBHBIX BO3MOXKHOCTEH.
Pacnpenenennsie cucrembl. JtoT Kiacc cucteM ( [HARVEST], [DESIRE]) ucnomnb3yer nmpuHOMI pacrpejiesieHus
OTBETCTBEHHOCTH 3a HH(OPMAIMI0O MEXAY MHOTUMH OpTaHM3allMsMH, BXOSIIMMH B cucTeMy. Kaknmas u3 HHX
MOJ/IEPKUBACT COOCTBEHHYIO KOJUICKIMIO HH(OPMAINK B BUJE TOKYMEHTOB, IIPH 3TOM HMEET BO3MOKHOCTH BBECTH OoJjee
WJIN MEHEE CTPOTHE MIPaBMIa O(POPMIICHHS 3THX JOKYMEHTOB, TIO3BOJISIONINE OPTaHN30BaTh aBTOMATH3MPOBAHHYIO BEIOOPKY
JIOTIOJTHUTENBHON WH(pOpManuu I moucka. B ocHOBHOM, 3T0 OuOmmorpadudeckas mHPOpMAIsa. DKCTparupoBaHHAS
nHpOpMaNUs XpaHWUTCS OTIACTHHO Ha TOMCKOBOM cepBepe, B BHue Habopa arpubytoB (Hampumep, B ¢opmare SOIF
[SOIF/TIO]), onmuchIBaroMX TOKYMEHT, U yKa3atels Ha ero mectoHaxoxaenue (URL). Jlo0aBUB K 3TOMY HOJTHOTEKCTOBBIC
MHIEKCHl ¥ MH(QOPMAIMI0 O THIEPTEKCTOBOH CTPYKTYPE KOJUIEKLMH, MOXKHO IOJYYUTh CUCTeMy C Oosee OoraTbiMu
TIOUCKOBBIMU BO3MOJKHOCTSIMH - B ITOMCKOBBIE KPUTEPUHM JOOABUTHb YCJIOBHSI Ha aTpuUOyThl (Ha30BEM STOT BHJ| ITOMCKa
ampuOymusimM NOUCKOM). AHANOTUUHBIE NPHHIMIIEI OPraHU3alUK PaclpeieIeHHOr0 MOMCKa Pa3BUBAIUCH U B 00JIacTH
CIPaBOYHBIX CHCTEM W HWHTEpHET-CIyX0, TAe HHGpOpManMs Takke MpeAcTaBislachk B BHJE Habopa aTpuOyTOB,
omuceiBarommx 00vekT [WHOIS++, LDAP]. OOmuii mnpWHOUII COBMECTHOTO AaTpHOyTHOTO TIIOMCKAa B TaKUX
pachpeieneHHbIX CHCTEMaX CBOAMTCSA K TOMY, YTO MH(OpManms o KakIOM JOKyMEHTE HE3aBHCHMA OT JIPYTHX, U OTBET
COBOKyHHOﬁ CHUCTEMBI €CTb CyMMa OTBETOB BXOJAIINX B HEC JacTeH.

BajaHcMpoBKa HArpy3kKM MpeanojaracT pPelUIMKaluil IOWCKOBOW — MHGOpMAIMU, YacTO - M CaMHX JaHHBIX, C
MaJIOMOIIHBIX CEpBEpOB Ha Oosee MouHble. OTBETCTBEHHOCTh 32 M3MEHEHHUE W MAaHUITYJISIIMK ¢ MH(OpManueid npu 3ToM
OCTaeTcsl Ha MCXOIHOM cepBepe, a BHemHee 1O oOecrieunBaeT akTyalbHOCTh KOIMM Ha MOIHOM CEpBepe, KOTOPBIN
OTBEYaeT HA TOWCKOBBIE 3alPOCHl KaK 110 CBOMM, TaK M IO PEIUIMIMPOBAaHHBIM HaHHBIM. [IporcxomuT KOHIEHTpauus
MOMCKOBOW MH(OpManny Ha OrpaHWYEHHOM YHCJIE MOIIHBIX CEPBEPOB, YUACTBYIOIIMX B OTBETE Ha IOWCKOBHIE 3aIPOCHL
Heobxoaumo 3ametnTh, uTO crnenuduka HHOOPMAIMOHHBIX CHUCTEM, KakK MpaBWiIo, HE TpeOyeT HEMEICHHOTO
pacrpocTpaHeH!s] I3MEHEHUH, ¥ OIEPKKH KaKHX-JIMO0 pacTipeieIeHHBIX TPaH3aKIUH.

MapupyTuzanusi 3anpocoB. [[pyras BakHas TEXHOJOTHs oOecriedeHus 3()(HEeKTHBHOTO pacIpeeIeHHOTo aTpHOyTHOTO
MOWCKa - MapmpyTusanus 3anpocoB. OCHOBHasl 3afada 3TOM TEXHOJIOTMH COCTOMT B aBTOMAaTHYECKOM BBIOOpE M3
MHOXKECTBa CepBEpOB (IOTEHIMAJIBHBIX YYaCTHUKOB 00pPa0OTKH 3aIpoca) MOJMHOKECTBA, COAEPIKAIEr0 OCHOBHYIO 4acTh
HCKOMBIX JOKYMCHTOB. BBIOOp Jenaercss Ha OCHOBAaHHHM OTHOCHTEIBHO KOMITAKTHOW IMPEIBApUTEIILHOW HHGpOPMAIUU O
COJZIEP’)KUMOM Ka)KIOTO M3 cepBepoB. TexHHKa MapLIpyTH3aLUH, KOTJa IIepeHanpasieHue 3amnpoca, coop u npeaodpaborka
OTBETOB TPOU3BOJISITCSI HA CTOPOHE “‘cepBepa’ — IOMCKOBOI CHUCTEMBI, UMeeT Takke Monaudukanuu. [IpoTokon paboTer ¢
CepBEpOM MOXKET IpeyCMaTpUBaTh BblJady B OTBET HA IIOMCKOBBIH 3ampoc He (MM HE TOJIBKO) MCKOMOM HH(pOpMAINHU, HO
n “npelyiokeHni” oOpaTHThCS Ha IPYroil cepBep ¢ ITHM WIM MOAM(PHUIMPOBAHHBIM 3arpocoMm (“‘referrals”), 4ToOBI
MOMy4nTh JIOMOJMHEHWs K OTBeTy. Takum o00pa3oMm, 3amada ompoca pEKOMEHIOBAaHBIX CEpPBEpOB M cOopa
KOHCOJMINPOBAHHOTO OTBETA IepeKaapiBacTcs Ha kimeHTa ([LDAP] v3).

Crnenuaau3upoBaHHble CHCTeMbl. B 3TO Kjacc cucTeM, CyIIECTBEHHBIM ¢ TOYkW 3penus 3amau VCHUP monamaroT
pa3nuuHble HH(POpPMALMOHHbIE, CIIPABOYHbIE, SKCIEPTHBIEC U JAPYTUE CIECHUATHM3UPOBAaHHBIE CUCTEMBI, SKCIITyaTUPyeMbIe U
BHOBb pa3pabarbiBaemble B opranuzanusx PAH (ranpumep, [JKM]), koTopble conepkaT Maccy MpeACTaBIsIoNel nHTepec
nHQOpMAMU B CTPYKTYPHUPOBaHHOM Buae. BaxneHmmMu sBISIIOTCS pa3HOOOpa3Hble OMONMOTEYHBIE W CHPABOYHBIE
CHCTEMBI, XpaHsIIe HAyKOeMKYI0 HH()OPMALUIO - HHPOPMALHUIO O IMyOIMKanusixX, KOHQEepeHIusIX, IPOeKTax, COTPYAHMKAX
OpTaHM3aINi, CBSI35AX, COBMECTHBIX NpOrpaMMax M T.I. BaxkHeHmum ¢axkTopoM yiydmieHHs CTPYKTYpbl HH(pOpManuu
SIBIISIETCSl BBEACHHE Pa3HOOOpa3HBIX KJIAcCOB MH(OPMALMOHHBIX EAWHHUII W TIOHSTHS CBS3€H MEXITy HHMH - KpoOMe
JOKYMEHTOB, MOKHO BBIJICTIMTH IIEPCOHBI, OPraHM3aLUK, MEPOIPUATHSI U T.II. DTO MO3BOJISET BO MHOTHX CIIydasx YETKO

crenu(UIPOBaTh B 3alpOCe U IOJYYUTh HEMOCPEICTBEHHO HMHTEPECYIOUIyl0 MH(OpMaINio, a He HabOp JOKYMEHTOB,



BO3MOXKHO COZEpXKAlIMX €€ B TOM WJIM HWHOM Buje. Hamnume wuHpopManuu o cBA3sSX Mexay HHGOpMalMOHHBIMU
CANMHHUIIAMHU, a TaKXKC HX FJ'IO6aJ'II)Ha§I YHUKAJIbHasA I/I}IGHTI/I(bI/IKaHI/IH MO3BOJIACT MOJYYUTH JOMOJHUTECIBbHBIC BO3ZMOXKHOCTH,
Takhe KaK pa3iMueHHe CXOXHX PEecypcoB (OJMHO(PAMUIBIEB W T.II.), KOCBCHHBIC MTOMCKOBBIC KPUTCPUH - BO3MOXKHOCTH
UCKaTh WH(GOPMAIMIO HETMOCPEJCTBEHHO 00 HMHTEPECYIONMIMX O0OBEKTaX, MMEs CBEJCHUS TOJNBKO O CBSI3aHHBIX C HUMH
00BeKTax.

Omnako crtporme TpeOOBaHUS K CTPYKTYpe MHPOPMALUMU OTPAHHYMBAIOT TEMITBI POCTa TAKUX KOJUICKIHH, T.K. TPEOYIOT
OTPOMHOTO COTJIACOBAHHOTO TpyJa JKCIEpTOB. TeM Oojiee BaXKHYIO PpOJb HUIPAIOT TEXHOJIOTHH, OOECIeUHBAOIIHE
pacrpe/ielieHHbIii COBMECTHBI IOMCK IO ATHM cucteMaM. [Ipu 3TOM 3aja4a, MO CPaBHEHUIO C ONHCAHHBIMH BBIIIE
CUCTEMAMH, YCIIOXKHACTCA LEJIbIM PAAOM JONOJIHUTECIBHBIX HpO6HCM. O6'be[[I/IH$[eMI)IC CUCTEMBI HCIIOJIB3YIOT PA3JINYHBIC
CYB/l. CucremMbl JOCTaTOYHO CHJIBHO pa30poCaHbl reorpauMueckd, W CPEACTBA CBSI3UM MEXKAYy CHUCTEMaMH HE BCeraa
TapaHTHPYIOT OINPEIEICHHBIA YPOBEHb CBS3H. JTH OOCTOSTENHCTBA HE IMO3BOJSIOT UCMONB30BaTh cpeactBa CYBJl mus

OpraHu3aluy pacupeacjICHHOTO MMOUCKa.

2. ApXuUTeKTypa, cepBHCHI pacnpenejenHoii cpenst HCUP

2.1 Mooenwb dannwvix, onpedenenusn
Kak cienyer w3 nmpuBeneHHOTO aHAIM3a, IICHHOCTH CIIEHHAIN3UPOBAHHBIX CHUCTEM C TOo4ukH 3peHus 3amad UCUP cocrowur,
IpEeXJe BCETO, B HAJIMYMM XOPOIIO CTPYKTYpHpOBaHHON MHGopmMarmu. s TOro 4roObl pa3yMHO HCHOJIB30BAaTh 3Ty
cTpykTYpy HH(popMarmu B cucreme tuna VICHUP, HeoOxoauMa MOeab MaHHBIX, MAKCUMAIbHO OJin3kas K ypoBHIO ER-
MOJICIMPOBAHHUS.
Hcnonp3yemas pacrpenenennoit cpemor MCHUP monens ocHoBeiBaeTcss Ha mpemiokeHusx Kahn m Wilensky [KW] u
COCTOHT B cienyiomeM. . Kaxaplii nHPOPMaIMOHHBIN pecypc XpaHUTCS HEKOTOPBIM penozumopuem Kak TI00albHO U
yHEKanmsHO uMeHyemblit [HDL] HaGop CTpyKTYpHpOBaHHBIX NAHHEBIX (cedenuil 0 pecypce, ero CBOKCTB, aTpHOYTOB,
CBsI3€H) W, BO3MOXKHO, codepowcanus, HalpuMep, ONHOro win Oomee (GopMaToB NpEACTaBICHUS KaTaJOTH3HUPYEMOTO
pecypca. OTu CTPYKTYpHPOBaHHBIE JaHHBIC, OMMCBHIBAIOIINE PECYPC, @ B CBA3M C ITHM Ha3bIBAEMBIE MemaoaHHbIMU,
HCTIONB3YIOTCS ISl OpPTaHM3aINH [TOMCKA U KaTaJoru3anuu pecypcoB. [lox 3TuMu TepMUHAME MBI IOHUMAeM CIIEYIOIIee.
HNudopmannonnslii pecypec — 310 eaumHuna WH(OpManuu, MpeicTaBisiomias co00i YHHKaJIbHO HMMEHyeMblid Habop
JIAaHHBIX, CTPYKTYPHPOBAHHBIX B BUJI€ IMEHOBAaHHBIX aTpHOYyTOB. Pecypchl MOTYT HaXOJUTHCS B Pa3IMYHBIX OTHOIIEHHUSX C
JIpyruMH pecypcamu. JIro00i nHPOPMAIIMOHHBIN pecypc NPUHAUISKUT K HEKOTOPOMY KJIacCy, ONpeelIoIeMy, UCXOIS U3
€ro HazHa4yeHWsi, HAOOp BO3MOXKHBIX aTpHOyTOB M OTHOmIeHWH. [Ipumep MHpOPMAIMOHHOTO pecypca — OOBEKT Kilacca
“myOnukanus” ¢ arpuOyramu “‘Ha3zBaHWe”, “aHHOTAamWs , “KmodeBble cioBa”, “ISBN”, “Tekcr”, HaxoIsImuiics B
OTHOIIEHHUH “aBTOPCTBA” ¢ 0OBEKTOM Kitacca “miepcoHa”. ATpuOyT “TEKCT”, B CBOIO OYepeNib, MOXKET CTPYKTYPHUPOBATh CBOE
colepkuMoe Mo pasgenaMm ® T.0. Kaxnas w3 ydacTByommx B (OPMHUPOBAHHH PACTPENEICHHOW CpEeNbl CHCTEM
paccmaTpuBaeTcsi (BHE 3aBHCHMOCTH OT PEaJbHOTO HAa3HAUEHMs, KOTOPOE MOXET CHJIBHO OTJIMYAThCA OT 3a/a4 MOMCKA
nH(OpMAIINH) KaK XpaHUIHIIEe HHOOPMALMOHHBIX PECYPCOB (PETIO3UTOPHIA).
Ilon peno3uTopmeM TIOHMMAeTCsi CPEJCTBO XpaHeHHWs HWH(OpMaluM, TNPENOCTABISIONEe HEKOTOPHIA  YETKO
cneuupuIUMpoBaHHbIi criocod (MHTepdeiic - cxemy dannwbix, MoOdenb onepayutl) U YIPaBICHUs €10, BKIIIOUAIOIIUI B TOW
WIN MHOW Mepe croco0bl J0CTyIa, BEIOOPKM W MaHUITYJUPOBaHUS WHPOPMAIMOHHBIMH pecypcamu. st ¢uszndeckoro
XpaHeHHs UH(QOpMaLK B PEMO3UTOPUH MOXKET HCIIOJIB30BATHCSI OJIMH MITH HECKOJIBKO V3/108.
Y3ei - pusnueckas eqUHUIA, 00ECTIEINBAIOIIAs €ANHOO0Pa3HOE XPaHEHHE BCEX MM YaCTH PECYPCOB PETIO3UTOPHSL.
Koasexknust — 3T0 COBOKYIHOCTh HH(OPMAaIMOHHBIX eANHAL (MH(POPMAIIMOHHBIX pecypcoB, 1P), o0betMHEHHBIX 00IUMHA
cBO¥icTBaMU (HampuMep, o0mIel TPUHAAISKHOCTHIO, HIIH TEMAaTHIECKOH HalIPaBICHHOCTHIO).
Takoil NOCTaTOYHO BBICOKMH YPOBEHb aOCTPAKLIMH IMO3BOJISIET KOHLENTYalbHO OOBEAMHUTH MH(GOPMAIMIO W3 Pa3HBIX

CHCTEM, BO BCEM pa3HOOOpa3Wu HCMOJIB3yEeMbIX MMM MoOJeJeil OoJjiee HHU3KOTO YPOBHS, OMMCHIBAS MX B EIMHOMN



TEPMHUHOJIOTHH aTPUOYTHPOBAHHBIX PECYpCOB W CBS3ed MeX1y HUMH. B To jxe BpemMss OH JOCTAaTOYeH JuIs
paccMaTpruBaeMbIX HaAMH 3a/1a4 MOUCKa (CM. HYKe). Pasnuume - Kak CTPYyKTypHOE, TaK U CEMaHTHUYECKOE - “aHaJOrM4HbIX
00BEKTOB Pa3HbIX PELO3UTOPHUEB BBIABIIAETCS B XOJIE€ COIIOCTABICHUS CXeM OAHHBIX PENO3UMOpUs.

CxeMa [aHHBIX PemNoO3UTOPHsA - HA00p QOpPMaTBHBIX ONEpeAeieHNH, (UKCHPYIOMNX COCTaB JOMYCTUMBIX JUIS
PETO3UTOPHS KIIACCOB PECYPCOB, COCTAB U CTPOCHUE aTPUOYTOB PECYPCOB 3THX KIIACCOB, AOIYCTUMBIEC BUABI CBA3EH MEXKIY
pecypcaMu 1 pa3Hble OTpaHWICHUS Ha JAHHBIC PECYPCOB.

BaxxHo 3aMeTHTh, 9TO 00CYKHABIINECS paHee KIacChl CUCTeM C TOukd 3peHus 3amad MCHUP taxke mpenctaBisiioT coOoi
PENo3UTOpHU WIN HaOOPHI PENO3UTOpUEB. Pa3HUIIA COCTOUT TOIBKO B OTCYTCTBHH OTHOLIEHHH MEXIY PECypcaMH B CXEMe

OTHUX PEIIO3UTOPHCB (I/IJ'[I/I HaJIM4YHUH TOJIBKO CBH3Cﬁ, O6yCHOBHeHHBIX HN3HAYAJIbHBIM T'HICPTEKCTOBLIM Hpe)ICTaBHeHI/IeM), u

WCIOJIb30BaHUU TOJIBKO IUIAHAPHON CTPYKTYpPHI aTpUOYTOB.

2.2. 3aoaua unmezpayuu

O6o3HaueHHas Bo BBeneHHH oOmias 3amada MICHIP cocroWTt B opraHM3anvy €IUHOTO HH()OPMAIOHHOTO IIPOCTPAaHCTBA
PAH. Crona BXOJAT 3aJjauul 110 BBIOOPKE W CTPYKTYPH3ALMK METAJIaHHBIX U3 Pa3IMUHbBIX JIEKTPOHHbBIX MPEACTABICHHUH, a
TaKK€ CPEACTBAa UX BBOJa B CTPYKTYPUPOBAHHOM B BUIC. Ot 3aaa4ur BKpaTUe YIIOMSIHYTBIC BBILIC (HOHCKOBBIe MalInHbI,
Harvest/Essence u T.1.) odeHb BaxkHbl, B pamkax mnpoekra MCHUP npoBomurcs otaenbHas pabdoTa MO HOAIEPIKKE
nHTEep(dEiCOB ¢ COOTBETCTBYIOIIMMH CHCTEMaMH. BTopol kilacc 3aj1ay, pelIeHHI0 KOTOPBIX IMOCBSIIECHA AaHHAs CTaTh,
COCTOMT B TPEJOCTABICHHUM CPEICTB HWHTETpaluu HWH(QOpManuMK pPa3sHOOOPa3HBIX WH(GOPMAIMOHHBIX CHCTEM
(pemo3uTopHeB), TEM MM HHBIM CIIOCOOOM HAKOIMBIINX CTPYKTYPHPOBAHHYIO HH(OPMAILHIO.

Ilon maTerpanmeit Mbl moHMMaeM cienylomee. Pactpenenennas cuctrema NCHUP PAH opueHTHpyeTcss Ha 0ObeqHHEHHUE
OpraHM3alii, KaXOas W3 KOTOPBIX MOJJIEPKHUBACT KOJUICKIIHIO PECYpPCOB, MPEACTaBIAIOMNX oOmui wnHTepec. [lms
XpaHeHHs KOJUICKIMU OPraHU3allMU KCIOJIB3YIOT PEHO3UTOPUH, IPEICTABIIEMble HEKUMU ‘“JIOKAIBHBIMH~ CHCTEMaMH.
Penosutopun, B o011eM ciryyae, UCIIONB3YIOT pa3IMYHbIe MOJEIH TPECTABICHHS JaHHBIX, CIIOCOOBI I0CTYIa K HUM H T.JI.
B 3amauy mopcucrempl HMHTErpanuMu WHQOpMaluu, BBIAETIEMOH B pamMKax pacrpeaeieHHoit cpeast UCUP, Bxomur
obecrieueHne ciaeayIonX YPOBHEH B3aUMOICHCTBHS MEXK/Ty OTAEIbHBIMU PETIO3UTOPHIMHU:

1) oOMeH AaHHBIMM; TOACHCTEMa JIOJDKHA TIPENOCTABIATH CPEICTBA, OOJIErdaromye M aBTOMAaTH3HMPYIOIIHE MMIOPT U
9KCTIOPT JaHHBIX, OOMEH JaHHBIMH MEXy PENO3UTOPUSIMH;

2) COBMeCTHBI NMOMCK; MOJCHCTEMA JOJDKHA MPEAOCTaBIISATh CPEACTBA OOCITY)KMBAHWS W MAIIPYTH3ALMH ITOMCKOBBIX
3aIIpOCOB U MX PE3YNIBTAaTOB, IPEIOCTaBICHNEe HHPOPMALIUH O CIIOCO0aX JIOCTyINa K HallICHHBIM pecypcam;

3) enMHOOOPA3HBI IOCTYN; MOJICHCTEMA JIOJDKHA OOecrevrnBaTh YHH(DUIIMPOBAHHBIA MEXaHU3M JOCTYIA K HaiJCHHBIM
pecypcaM, BHE 3aBUCHMOCTH OT KOHKPETHBIX DPEMO3UTOPUEB, B KOTOPBIX OHHM PACIHOJIAraloTcs, U 0a30BBIX MPOTOKOJIOB
J0CTYyIa, UCIIOJB3YyEMbBIX BHYTPU 3TUX PCIIO3UTOPUCB.

B ka)/10M KOHKPETHOM CiTydae KOJIMYECTBO MOJICP’KMBAEMBIX TIOACUCTEMOH YPOBHEI MOYKET BapbUPOBATHCS. ITO 3aBUCHT

OT BO3MOXHOCTEH U LieNiel yyacTusi B OPMUPOBAHUH PACIIPEICIICHHON CPebl KaXI0H “JTOKATBHOW CHCTEMBI.

2.3. Habop cepsucoe HCHP

[TocraBieHHas 3ajjaua MHTErpallMM PEIIAETCSl C UCIOJIb30BAaHMEM CEPBHCHOW apXHUTEKTYphl, Oa3upylolleiics Ha OmbiTe
Takux peanuzanuii, kak Desire, NCSTRL u T.1.

Peno3utopmii. Kaxnelii W3 pEno3UTOPHEB PACIPEACICHHOW CPEIbl MPEICTABISACT CO00M HEKOTOPYIO “JOKAIBbHYIO”
CUCTEMY, COJCPKAIIYIO MPEJOCTABIIEMbIC NaHHbIC. JIOKaIbHBIC CHCTEMBl (PYHKIIMOHUPYIOT Ha Pa3iIHYHBIX IUIATPOpMaXx,
WCIIOJIB3YIOT Ppa3lIMdHble TEXHOJOTHMHM XPaHEHWS W JIOCTYNa, TNPENOCTaBISICT pPa3IM4YHbIE BO3MOXHOCTH IO pabore ¢

IaHHBIMH, U T.]I.



Yuuduuupyromuii natepdeiic penosuropusi. PaccmarpuBaemble HaMu “JIOKajIbHBIE” CUCTEMBI SIBISIOTCS JIMOO MPOCTO
WHQOPMAIMOHHBIMH CHCTEMaMHM, MaHWMYJIHMPYIOIIUMU CTPYKTYpHUPOBAaHHBIMU JaHHBIMH, J100 Web-caiitamu, KoTOpbIe
MOXXHO paccMaTpuBaTh B KayeCTBE XPAHWINIL “‘CTPYKTYpPHPOBAaHHBIX” NaHHBIX, TO €CTh HOAJIEPKUBAIOIIMMH MEHBIIYIO
cTereHb rpaHynupoBaHHocTH, 4eM HTML-crpanunel. B wnccnenoBaHMSX 1O MHTErpanyu HWHQOPMAIMU  CIIOKHIIACh
apXUTEKTypa, OCHOBaHHAS HAa MOHATHSAX MPOTPaMM-000JI0YeK (Wrapper) U mporpaMM-TiocpeqHukoB (mediator) [Wie92].
Bo MHOrmX cucremax CTpeMsTCs OIMCHIBATH STH INPOTPaMMBI JIEKJIAapaTHBHBIMH cpeicTBamu. Hampumep, B cucreme
TSIMMIS[Gar97, TSIMMIS] pa3pabotan jorudeckuii s361k 3anpocoB MSL Hag OEM Monenbio, KOTOPBIH UCHOIB3YeTCs
KaK S3bIK JJIS1 OTIMCaHUSI 00EPTOK M MOCPEJHUKOB C IIENbI0 MX MOCIeqylomel renepanuu. B cBoeil paboTe MBI BBLACTNIN
MPOLIEAYPHYIO TPOCIOWKY OCTYNa K MCTOYHHKY AaHHBIX - “‘yHU(pHUUpYIOUMKA~ wuHTepdenc TOCTyna K PEerno3uTOPHIO.
3amaya 3TOM MPOCIONKHA — HMCTONB3YysT BO3MOXKHOCTH 1O “mokanpbHOrO” pemno3uTopusi, MPEelOCTaBUTh CEpBHCaM Oolee
BBICOKOTO YpOBHA(OOMEHa M WHTEpaluH) MHHUMaJbHO HEOOXOJIUMBIH HaOOp olepanuidi ¢ JaHHBIMH, B TEPMHHaX
aTpuOyTHPOBAaHHBIX HMH(OPMAIIOHHBIX PECYpCOB, OTIPAHUYEHHBIX COOTBETCTBYIOLIMM OOpa3oM OIMCAaHHOM CcXeMoun
JaHHBIX penozuTopusi. CepBUCH Ooiee BBHICOKOTO YPOBHS NMapaMeTpH3yIOTCsl (popMajbHBIM ONMHMCAHHEM CXEMBI JJAHHOTO
perno3uropus, W MOTYT padoTaTh € JOOBIM pPEMO3UTOPHEM, pealM3yIomuM yHubHnupyoommid uaTepdeiic. Habop
orneparnyii, MUHIMaJIbHO HEOOXOJUMBIN T paObOThI CEPBHUCOB HHTErPALNH, BKIIIOYACT:

1) mo6aBeHHe peCypcoB, MO MPEIOCTABICHUH MUHUMAILHO HEOOXO0IMMOr0 Habopa aTpuOyTOB;

2) u3MeHeHUe 3HAYEeHMH KaXIoro arTpuOyTa B OTHACIBHOCTH IO YKa3aHHU YHUKAJIBHOTO (IS PEMO3UTOpHs)

uaeHTH(UKaTOpa pecypca 1 HOBBIX 3HaYEHHUH aTpudyTa;

3) BBIOOpKA Bcero pecypca WIM €ro 4YacTH €ro MAaHHBIX (yKa3aHHOTO HaOopa arpuOyTOB) MO YHHKaJIbHOMY

UAEHTH(HUKATOPY;

4) BBIOOPKA COBOKYITHOCTH PECYPCOB, YAOBIETBOPSIOIINX YCIOBHSIM, BRIDAKEHHBIM Ha HEKOTOPOM ()OPMAIIEHOM SI3BIKE.
Jlnst mpenicTaBieHus NepeiaBacMbIX JTaHHBIX HCTIoNIb3yeTcst Mosienis RDF, B koTopoit Mozaens aTpinOyTHPOBAaHHBIX PECYpCOB
uMeeT mpsiMoe oTpaxeHue. Cxema JaHHBIX - HA0OpP AOIMYCTUMBIX KIIACCOB PECYpPCOB U T.II. - (pOpMaJbHO BBIPAKAECTCS Ha
s3pike RDF-schema, momonHeHHOM Ha0OpOM JOMOJNHHUTENBHBIX OrPAaHMYEHHH B paMKax CTaHJAPTHOTO CHHTAKCHCA.
Onepamu ¢ yHEHpHUOUpyIOmMKUM wuHTEpdelicom pemosutopus obecmeunBaorcss RDF- 3arpy3dunkoM u reHepaTopoM.
[Meperiit npuaumaer RDF/XML nokymeHT, npoBepsieT ero coorBercrBue mMojenu RDF-schema, u 3arpyxaer onucanHbie
pecypcel B perno3utopuii. Bropoii, ucmonb3ys HaOOp YC/IOBHII Ha HCKOMBIE PECYpCHI, CIIHUCOK aTpHOYyTOB DPECYpCOB,
NOJIeKAIMX BHITPpY3Ke, BoiiaeT RDF/XML nokymenT cootBercrByrommii RDF-schema. Ilpenycmarpuaercst peanusanus
BhIleyka3aHHbIX RDF- 3arpy3unkoB u reHepaTtopoB Uil peno3uTOpueB, oaaepxuBatomux nuurepdeiic INDI[JNDI]. Oror
nHTepdeiic noaaep)kuBaeT Bce HEOOXOMMMbIE MaHHITYJSIIMU AJIsL Clydas MepapXW4ecKd OpPTraHM30BaHHOIO MHOXKECTBA
TUTAaHAPHBIX PECYPCOB, M IIPH 3TOM MOJHOCTHIO NMAPAMETPU3YETCSI UMEHAMH JIEMEHTOB CXeMBbI. JTO T03BOJISIET pealn30BaTh
“yHuBepcanpHble” 3arpy3unk u reHepatop RDF mrs INDI-penosurtopwmii, koTopeie ncnonb3yeT RDFschema-ommcanne He
TOJBKO AJISI TIPOBEPKH KOPPEKTHOCTH BXOIHOTO IOKYMEHTa, HO M s mapamerpusanuu JNDI-BBI30BOB, W TEM CaMbIM
MOAXOMAMX I 1iejoro kinacca JNDI-coBMecTUMBIX pemo3utopreB. J[0CTaTOYHO MHOTO MH(OPMAIMOHHBIX CHUCTEM, B
MEpBYIO o4epenp, moaaepxkuBaromux nporokoi LDAP[LDAP], yxe umetot JNDI-aganTeps.

Amnanornydo JNDI, B panpHelieM miaHupyeTcs peanu3alis “yHUBEPCAJIBHBIX 3arpy3uHMKOB M T'€HEpaTOPOB JUIS TaKUX
MOMYJISIPHBIX MPOTOKOJIOB, Kak Z39.50[Z39.50], SDLIP[SDLIP]. 3Tu npoTOKOJbI, CBOJUMbIE HA YPOBHE PEIMO3UTOPUEB K
€IMHOMY HHTep(elCy, BO3HHMKAIOT W Ha KOHEYHOM IOib30BaresbckoM ypoBHe VICHP, B BuIe WILIIO30B Ui 3THX
MIPOTOKOJIOB K CEPBHCY pacIpeAeieHHoro moucka. Takum obpazom, mHppactpykrypa MCHP mmeeT BO3MOXHOCTH Kak
WCTIONIB30BAaTh JTAaHHBIE, TOCTYITHBIE 110 PA3IMYHBIM HOMYJISIPHBIM ITPOTOKOJIAM, TaK U MPEAOCTaBIATh COOCTBEHHBIEC TaHHBIC

110 HUM.



JlokaJabHBIH MONCKOBBIN cepBHC. 113-3a pazHO0Opa3usi NIPOrpaMMHBIX CPEACTB, MOJIENIeH JaHHBIX, HEPABHO3HAYHOCTH
IIPEIOCTABIEMBIX MOMCKOBBIX BO3MOXKHOCTEH M T.JI., HE MPEICTABIIACTCS BO3MOXKHBIM HEMOCPEICTBEHHO BOCIOIb30BaThCS
COOCTBEHHBIMH ITOMCKOBBIMH CITy>KOaMH PETO3UTOPHEB Il 00ECIeUEeHUs! Olepalil pacipeaeIeHHoro noucka. [lostomy
MBIl BBIJCIMIM W MPEAOCTaBISIeM JIOKAIBHBIN ITOMCKOBBIMH CEPBUC, HWCIOJB3YIOMNH YHUPUIUPYIOMUH HHTEpdenc
peno3uTopus Ul BEIOOPKH BCEH MM YKa3aHHOW 4acTH MH(OPMAIMH PETO3UTOOPHs. DTOT CEPBUC 00ECIEYMBACT TAKOU
YPOBHB B3aHMOJICHCTBHS C PETIO3UTOPUAMH, HA KOTOPOM MMEIOTCS TapaHTHPOBAHHBIE BO3MOXKHOCTH IO IOMCKY M BBIOOpPKE
nH(pOpManNH, OTPaHUUCHHBIE B KaXKIOM CIydac COOCTBEHHON CXEMOH AaHHBIX peno3uTopus. IIoMcKoBbIE BO3MOKHOCTH
CEepBHUCA BKIIIOYAIOT:
- BO3MOXXHOCTb aTpHOYTHOTO ITOUCKA, T.€. BO3MOXKHOCTh 331aBaTh yCIOBHS Ha 3HAUCHHUSI aTPUOYTOB HCKOMBIX PECYPCOB
- BO3MOXKHOCTH MOJHOTEKCTOBOT'O IOMCKA 110 TEKCTOBBIM aTpHOyTaM,
- BO3MOXXHOCTbH ITOMCKa C OJJHUM YPOBHEM KOCBEHHOCTH, T.€. BOSMOXKHOCTb 33/1aBaTh aTpUOyTHBIC YCIIOBHSI Ha PECYPCHI,
HEMOCPEICTBEHHO CBSI3aHHBIE C UCKOMBIMH.
- BO3MOXXHOCTh KOMOMHHPOBATH YCIIOBHS, UCTIONB3Ys CBS3KH “u”, “mim”, “He”.
CepBHC MOXXET M3BJEKATh M3 PEMO3UTOPHS M BO3BPAINATh KIMEHTY 3HAYCHUS TOJIBKO TeX aTpHOyTOB, KOTOPBIE MOTYT
HCTIONIB30BAThCS B ONEpanusaX MoucKa (TIOMCcKoBas nH(popManus), At TEKCTOBBIX aTPHOYTOB HCIIOIB3YETCS MX KOMIIAKTHOE
MIPEJCTaBIICHNE B BU/IE IIOJTHOTEKCTOBBIX HHJIEKCOB (JIOKAIbHbIE NOUCKOBbIE UHOEKCbL).
Ha ocHOBaHMM aHanmu3a pas3jMYHBIX ITOWCKOBBIX CHCTEM, pEalM3yIOIIMX Ty WM HWHYI 4YacTh HEOOXOJIMMOMU
¢dynkumonansHocty, B UCUP peannzyercs cienyromee penienue. B ¢popManbHoe onrcaHne cXeMbl perio3UTOPHS BBOJSATCS
oInucaTelld MHIEKCOB JJIsl BCEX IIOJIEH CIOXKHBIX aTpuOyTOB, IOMYCTHMBIX B MOUCKOBBIX 3ampocax. OnucaHue BKIIIOYaeT
THUII WHJIEKCA, KOTOPBII HYXHO ITOCTPOWUTH, U HA0Op HACTPOEK, 3aBHUCAIIUKA oT THma. [IporpamMMa-mHAEKCaTOp MCIOIB3YeT
sT0 pacmmpenHoe RDFschema-onucanue, Beigensist HEOOXOMMBIE aHHBIE M3 BBHIXOJHBIX AoKyMeHTOB RDF-reneparopa,
B3aUMO/ICHCTBYIOIIETO C PEMNO3UTOPHEM depe3 yHHPHIUPYIOMMH HHTepdelc. Briaensrorcss HeCKOIbKO BHIOB HHIEKCOB!
ampubymuvie (MHIAEKCUPYIOTCS 3HAUECHHS aTpHOyTa LEIUKOM), HOIHOMEKCMOBble N Kiouesble c1o6a (3HAYCHUS aTpuOyTOB
pa3duBaloOTCs Ha OTACIBHBIC TEPMBI), 843U (TTOANEPKUBAIOTCS TOJIBKO IBYCTOPOHHHUE CBSI3H).
Peamm3zanus mokampHoro momckoBoro cepuca VICUP ocuoBeiBaetcss ma PCYBJl. B kauectBe PCYB/] moxer
UCIIONIb30BaThCsl mupokuii Habop 1O pasHbIX Mpou3BOAUTENCH, T.K. HA0OP HEOOXOAUMBIX TPEOOBAHUN HE BBIXOIUT 3a
pamku noamHoxkecTBa SQL-92. ANropuTMel MOHMCKa ¢ MCHOJIB30BAaHHEM 3THX CTPYKTYpP CBOIATCS K 3ajade TeHepanuu
SQL-3ammpocoB 0 BHYTPEHHEMY IPEACTaBIECHUIO IIOUCKOBOTO 3ampoca.
CepBuc uMeHOBaHHsl. BaxHO 3aMeTHTh, YTO Ul OpraHM3aLlMHM pacIlpeAeiIeHHOro (GYHKIMOHUPOBAaHHUS HEOOXO0aMMa
riobanbHas cUcTeMa NACHTH(HUKALNKI PECYPCOB BO BCEX PEIO3UTOPHSIX, HE3aBUCHMasl OT CXeM MICHTH(UKAIMN B KaXKIIOM
n3 penosuropues. IIpobnema riodansHoM naeHTH(GUKaIMK pecypcoB pemaercss B UICHUP B nmpearnonoxeHuy, 4To B 3a1a4u
Ka)JIOTO M3 HHTETPUPYEMBIX PEMO3UTOPUEB BXOAUT HOAAEP)KKA HACHTH(HHKATOPOB COOCTBEHHBIX PECYPCOB, YHUKAIBHBIX B
npenenax pernozutopus. ICHUP ucnons3yer BHemHmor0 cimyx0y mmenoanus (Handle System [HDL]) mis nazHaueHust
pecypcam robansHbIX HacHTHukaTopoB - URI. Cioyx0a umeHoBaHus ucnojb3yercs cepsucamu VICUP mis mosydeHus
nH(OPMAIUK 0 BO3ZMOXKHOCTSIX AOCTYIIAa K Pecypcy U Ipyroi MetanHdopMmaluu o pecypce. MHbopManus o BOZMOXKHOCTSIX
JIOCTyIa BKJIIOYAET MECTOHAXOXKAECHHE PEecypca, METOJIbI JIOCTYIa K PEIO3UTOPHIO-BIIA/IENbITY, HACHTH(HUKATOpP pecypca B
paMKax 3TOro perno3uTOpusl.
CepsBuc pacnpeaeaeHHOro noucka. B 3aaum sToro cepsuca BXoauT (OPMUPOBAHUE PE3YJIHTATOB ITOUCKOBBIX 3aIIPOCOB K
pacIpeseneHHoil cucTeMe  Ha OCHOBE JaHHBIX, BXOJMIIMX B Hee perno3utopues. [ms opranmsamum 3¢dexTuBHOTO
pacIpeseeHHOTo0 IMONCKa CEPBUC HCIIONIB3YET TEXHOJOIMH OalaHCUPOBKHM HArpy3KH W MapIIpyTH3allM{ 3alpocoB Ha
OcHOBe mpenBaputenbHol HH(opManun. [IpenBapuTensHas HH(OPMAIHS, UCIIOIb3yeMas CEPBUCOM Ul MapIIpyTH3aluu

3a1pocoB, (POPMUPYETCSI U3 JIOKATBHBIX TOUCKOBBIX HHAEKCOB Ka)KAOTO PENO3UTOPHSI.



OcHoBHas TexHosorusi, amnantuposanHas MUCUP mis moctrwkeHuss HY)HOH 3((EKTUBHOCTH PACHpPEACICHHOTO IOUCKa,
COCTOMT B KOHLIEHTpalMM IIOMCKOBOH WH(OpMalMK Ha IOJMHOXXECTBE Y3JIOB CHCTEMBI, 00JaJaloumuX OOJIBIIUMHU
BBIYHMCIIUTENIBHBIMA MOIIHOCTSIMH M XOPOIIO CBSI3aHHBIX JpYyr ¢ Apyrom. Ilpm 3TOM, MCTOYHHMKOM OOHOBICHHUSI 3TOU
nH(pOpPMAIINHU, OTBETCTBEHHBIM 32 €€ aKTyalIbHOCTh U TIOJIHOTY, OCTAeTCs HCXOIHEIN pernosuTopuit. Madpactpykrypa UCUP
IIPOCTO HACTPAWBACTCSl HAa MOMJCPKKY AaKTyaldbHBIX KOIHMH IOWCKOBBIX HMHAEKCOB, C(HOPMHUPOBAHHBIX JIOKAJIHHBIM
TIOMCKOBBIM CEPBHUCOM PEMO3UTOPHUS, B “BBILIECTOSIIEM , “TIOUCKOBOM”, PENO3UTOPHH, KOHLEHTPUPYIOIIHMHA MOUCKOBYIO
nHpopManuio. Konmm pasmemarorcst mociaeqHUM B CTPYKTypax JIOKaJIbHOIO IOMCKA, HapsLy ¢ HMHGopMaimeil o ero
COOCTBEHHBIX PECypcax - COAEPKHMMOE TaOIHIl PECypCOB M CIOBApEel MHAEKCOB CMEIIMBAIOTCS, a TaOIMIBI BXOXKICHUH
00BEeTUHSIOTCSL.
3ajaua MaplIpyTU3alMy 3alPOCOB COCTOMT B CY)KEHMH MHOXKECTBA Y3JIOB - yYaCTHHKOB 0OpabOTKH 3arpoca Ha OCHOBE
MIpeABapUTENbHON HH(pOpManu 00 MX cojaepXMMOM. OTa HHGpOpManus (OmucaTeNy KOJUICKIMH) aHAIW3UpPYyeTcs Ha
COOTBETCTBHE NpHILEIINIEMY 3alpocy, HEKOTOpPOE KOJMYECTBO HaMMEHee ‘“‘TIePCIEKTHBHBIX  CEpBEPOB OTOpachiBaeTcs,
COKpamias TeM CaMbIM HaKJIaJHbIE Pacxolbsl Ha (OPMHUPOBAHME OTBETa 3a CUET €ro BO3MOXXHOW HemoiaHOTh.. O030p
Pa3IMUHBIX MOIXOJ0B K (POPMHPOBAHMIO ONHMCATENICH, METOMOB OLICHKH DEIEBAaHTHOCTH, a TaKXe SKCIEPHMEHTAJIbHbIC
nmarabie npuBeneHsl B [RCDL2000-QR]. DToT mporece MOXKeT HOBTOPSATHCA Ha KaXXIOM W3 TOIYYHBIINX 3aIIpOC Y3JIOB, B
OTHOILICHUH “TIOMYMHEHHBIX UM y3JI0B, TEM CaMBIM OIPaBJbIBast TEPMHUH “MapHIpyTH3aAIHs’ - 3aPOC MapUIPyTHU3YETCS 10
HepapXuM y3JI0B, IPOUCXOIUT OTCEUCHHUE BETBEH.
CepBuc o0MeHa JaAHHBIMM/peIUVIMKAIMM  JaHHBIX. CepBUCHl  PACHpENEeNeHHON  CHCTEeMBl  Ipeanojaraet
aBTOMAaTU3UPOBaHHbIH 00MeH HWH(QoOpManueld MeXIy pero3UTOPHsIMHU, MPOUCXO/IINA Ha IOCTOSHHOM OCHOBE U
MIO3BOJISTIOIIE MUHUMH3HPOBATh B3aMMO/ICHCTBIE IIPH OTBETE Ha MOJIb30BAaTENbCKUH 3anpoc. Bupl oOMeHa BKIIIOYAIOT:
- 0OMEH JJaHHBIMHU MEX[Y OTICJIbHBIMH PEIO3UTOPHSIMH uepe3 yHU(uImpyomue narepdeiicsl peno3uToprues
- perumKanys u 0OHOBJIEHHE PEIUIMK JIOKAIBHBIX MIOMCKOBBIX MHIEKCOB ISl 0OecIieueHNs OaaHCHPOBKY Harpy3Kd IpH
BBITIOJTHEHHUH OTlepanuii moncka
- KOHIIGHTpAIMs Ha IOUCKOBBIX CepBepax NpeIBapUTeNbHON HH(POPMAIMU O COLEPKHUMOM PEIO3UTOpUeB (omucareneit
KOJUIEKIMH) JUIsl MapIIpyTHU3alUH 3aIIPOCOB
Oty BuAbl OOMEHAa YKIAABIBAIOTCS B OOIIYyI0 MOJEIb OOMEHa COOOIICHHSAMH, NIUPOKO HCIIOIL3yEeMYI0 B 3aJadax
HHTETPAIlUi U paclpeae/ieHHBIX KOMMYyHHUKauaX. J[Be ocHOBHBIE Momenu ooMmeHna — PTP (point-to-point) u PS (publisher-
subscriber) mpenocraBisIOT rudkue cpenctBa KoHpurypupoBanusi oomena. UCHUP peanmusyer HacTpauBaeMbId “‘CepBHC
oOMeHa”, TToIepKUBAIONIMN 00€ MOJENT M pealu3yIomunii TpeOyeMble BUABI OOMEHa. APXHUTEKTypa CepBHCa TO3BOJISIET
UCIIONIb30BaTh €My pa3HbIe TPAHCIIOPTHBIE NPOTOKOJBI, ciyxkO0bl. Mmeercs moanmepxka nporokona CIP[CIP] u Java
unrepgeiica IMS[IMS].
C ToYKM 3peHHs] MOTOKOB JIAaHHBIX B paMKax OOMeHa JUIsl MOAJCPKKH PACHPEIEIEHHOTO MTONCKA, PACHIPE/ICICHHAs CHCTEMa
TIPENICTaBISIET cO00I HEKOTOPEIH rpad, B KOTOPOM MOXHO BBIICIUTH (B3aMMOIIEPECEKAIOIIecs) OopHbIe nepapxun. OnuH
OTIOPHBIN “NTeC” IEPEBBEB - ATO CTPYKTYpa MOTOKOB PEIUTUK, UCTIOIB3YyEMbBIX IS OaIaHCUPOBKH Harpy3kKH. JTa CTPYKTypa
MOXET YacTUYHO COBMNAJaTh C aAMUHHCTPATHBHOM CTPYKTypOH IOAYMHEHHS OpraHU3alUi, MOXeT OBITh OCHOBaHA
UCKJTIOUUTENFHO Ha JOTOBOPEHHOCTH MEXY aAMUHUCTPATOpaMH Pero3UTOPHUEB, UCXOAI U3 MOIIHOCTEH nX 000py10BaHuUS.
CrpyKkTypa MOXeT ObITh BHIOpaHa C y4eTOM IIepepaclpeiesieHHs] PeIUIMK B TeMaTHYeCKHe KOJUICKIMH, IS yIydIIeHUs
Ka4ecTBa W YMEHBLICHHUs] CTOMMOCTH MapIIpyTH3aluu. JocTaTOYHO XOpOIIO COBMIAJaeT C 3THM W HalpaBjieHHe oOMeHa
MHJICKCaMH (OIUcaTeNsIMA KOJUIeKnui). MHAEKCh M MOMCKOBas MH(OpManus HAKAIUTMBAIOTCS Ha MOIIHBIX CepBepax,
OJTHOBPEMEHHO Tepepacrpesiensisichk B TeMaTHYeCKne KOJUIeKIMH. Jlajee, COKpalleHHBIE OIMMCAHUS TEMaTHYECKHX
KOJUISKIMH TepeAaloTcs W HAKAIUTMBAIOTCS HA HECKOJBKHMX “‘TOYKaX BXO0Ja” B CHCTEMY, OCYIIECTBIISIOIIMX IEPBBIA mIar

MapIIpyTH3AIHH.



OtnenpHbIe TPYIIBI OpraHu3alyii MOryT o0ecneurBaTh 0oliee IIIOTHOE B3aUMOIEHCTBIE MEXKIY CBOMMH PENO3UTOPHUSIMH,
HacTpauBast HOAJICPIKKY CBsI3EH, a TaKKe IPEJOCTABISI HOUCKOBbIE HHTEP(EHCHI — TOYKH BXO/1a JUIsl CBOUX “TIOJICHCTEM” .

Cepsuc MeTaonucanmii. Ha Bcex sTanax nmojjepKku pacupesielIeHHOH cpelibl, HaunHasl ¢ yHU(QHUIUPYOUIero HHrepdeiica
penosuropus, cepBuckl VICHUP akTUBHO HCIONB3YIOT (OpMasibHBIE OIMCAHUS CXEM pPENO3UTOPHEB, pPa3HOOOpas3HbIC
HacTpoku ® T.aI. B ocHOBHOM »3Ta MeTamHpOpMamus HCIOJIB3YETCSl JIOKAJbHO, OJHAKO KOMIIOHEHTaM THIIA
npeoOpa3oBaTenell cXeM HeoOXOquMa BO3MOXKHOCTH pPabOTaTh C ONMCAHWSMH YJAleHHBIX perno3uTopueB. [lostomy
(dopmansHBIE onucaHus MyonuKkyrotrcs B Matepret B Bune XML-nokymentoB ([RDFS, DAML, OIL]), u peructpupyroTcs B

cIry>k0e IMEHOBaHUS.

2.4. Omoébpasicenue cxem

BaxHbpIM acriekToM (pyHKINOHHPOBAHUS PACIIPEICICHHON TeTEePOreHHOM Cpebl ABIsIeTCs oOecTieueHne OTOOPaKeHNS CXeM
pasmUYHBIX PENO3UTOPUEB, MO3BOJIIOIIMX OCYHIECTBIATH IPeoOpa3oBaHWE 3alpocoB W JIaHHBIX. DBBexneHue
yHAQUIUPYIOMETO HHTepdelca pPeno3uTopusi IO3BOJIAET ONHUCHIBATH JAaHHBIE €AWHOOOpa3HO, B TEPMHUHAX
aTprOyTHPOBAaHHBIX DPECYPCOB, OJHAKO HUKaK He (DUKCHUpPYET CTPYKTYpy M CEMaHTHKy COOTBETCTBYIOIIMX KJIACCOB
pecypcoB, atpuOyToB u T.m. Co37aHuE €AMHOW COTJIACOBAHHOM CXEMbl B JAHHOH MOCTAHOBKE 33aqauyd HEBO3MOKHO. C
JPYyroil CTOpPOHBI, TOMCKOBBIE 3aIllpoChl IOJIb30BaTe]el K pacHpenesieHHOW cucteme (hOopMyJUpyeTcs Uit HEKOTOpOH
BIIOJIHE OTIPEeJICHHON, OOBIYHO, IIMPOKO PaclpoCTPaHEHHOH cXeMbl. HeKoTophle cHCTEMBI MPEIOCTaBISIOT BO3MOYKHOCTh
nepe GOPMYIMPOBKOH 3ampoca BEIOpaTh OJHY W3 HOAJIEP)KUBAEMBIX CXEM, OCHOBAHHBIX HA TOIYJSPHBIX CTaHIApTaM,
Hanpumep, [DC, MARC, Z39.50]. [ns pemenns 3tux npobiiem apxutekrypa NMCHUP mpemycMoTpeHsl criemyroniye
BO3MOXKHOCTH TIPEOOPA30BaHNUS TaHHBIX:
- Ha srane co3manus yauduuupytomero uHTEepdeiica penozutopus. O00104Ka MOKET OTOOPA3UTh CTPYKTYPHI JaHHBIX
JIOKAJIHOTO PETIO3UTOPHS B CXEMY PECYPCOB, MAKCUMAIILHO MPUOIIMKEHHYIO K OJHOW U3 “CTaHAapTHHIX .
- Ha»rane oOMeHa ¢ TOMOIIBIO KOMIIOHEHT-NIpeoOpa3oBareei.
- Ha »srame co3maHus JIOKaJbHBIX TOMCKOBBIX HHJEKCOB M omucareneil kojulekuud. Cxema pemno3uTopus MOXKET
BUIOM3MEHSITHCS, HAIPUMEp, 32 CUET CIMSIHUS HECKOJIIBKUX aTpHOYTOB B OJIMH MHJIEKC, IEPENMEHOBAHUSA U T.I1.
- Ha astame o6paboTku 3anpoca. [Ipu mepenanpapieHun 3ampoca HEKOTOPOMY PEMO3UTOPHUIO, ITPOTPAMMBI-TTOCPEAHUKHI
MOTYT IIepe)OpMyIHPOBATh HCXOAHBIN 3aIIpOC B 3aIPOC, OOPAIIEHHBIH HENOCPEACTBEHHO K PETIO3UTOPHIO.
BosmoxxHOCTH ITpeoOpa3oBaHKs CYHIECTBEHHO Pa3iIMYHbI HA Pa3HBIX dTalax, W PEIIaloT pa3yndHble 3anadn. [lepBrie aBa
MPEAOCTaBIIOT Hauboiee IIMPOKUE BO3MOXKHOCTH TNPeoOpa3oBaHWs, W IPEAIONAraloT MOJHOE CEMaHTHYECKOe
mpeoOpa3oBaHKe, MO3BOIIONIEE NPSIMOM OOMEH MaHHBIMH MEXIy perno3uropusmu. [IpeoOpazoBaHust 3TOro  Kiacca
COBEPLIAIOTCSI KOMIIOHEHTaMH-MeIiaTopaMu Haja JanHbIME B RDF-nipencraBiiennn, Ha OCHOBaHUH (pOpMaIbHBIX OMHCAHUN
otobpakenus cxem (cMm. [DAMLAOIL]). Bropsie 1Be BO3MOKHOCTA OPUCHTUPOBAHBI HA COXPAHCHHE CEMAHTUKH MTOKUCKA, U

JIOITyCKAIOT MOTEPIO CTPYKTYPBI.

2.5. Céa3u mesncdy pecypcamu pasnvix peno3umopues, 0yoauKamsl

BBenenue cepBuca YHHKaJbHOW TIJI00aNbHOW HICHTH(GUKAMK TI03BOJSIET XPaHUTh HMH(GOPMAIHMIO, OCYIIECTBISTH
HABUTAIUIO 10 CBA3IM MEXAY pecypcaMH He TOJBKO B IpeleNax OJHOI0 PEHO3UTOPHs, HO M B paMKaxX BCEH CHCTEMBI,
obecrieunBaeT BO3MOXXHOCTh KOCBEHHOTO ITOHMCKA, B TOM YHCIIE M O CBSI35IM MEXKAY PECypcaMH B Pa3HBIX PENO3UTOPHUSX.
Jlist Toro, 4TOOBI C Y4€TOM HOBBIX BO3MOXKHOCTEH CBECTH 331a4y ITOMCKA K CyMMHPOBaHHIO OTBETOB Y3JIOB, T.€. 00€CTICUnTh
MIPUMEHUMOCTh BBIOPAHHBIX TEXHOJIOTHH pacHpenesIeHHOro HOoucKa, MHppacTpykTtypa oomena MCHP mpenycmarpuBaer
BO3MOKHOCTb MOAJIEPHKKHU OMPEEIICHHBIX YCIOBUI ENTOCTHOCTU. Peub HIET 0 MOAAepIKKe OTPaHUUYEHHOTO YHCIa CBSA3EH, B
paMKax HeOOJBIINX TOJAMHOXKECTB TECHO COTPYJHUYAIOMINX PEMO3UTOPUEB, KPOME TOTO, PACHIPOCTPAHSIOTCS] KOIIMU TOJIBKO

HETIOCPEJICTBEHHO CBS3aHHBIX PECYpCOB. DTO OTPAaHWYMBACT BO3MOXHOCTH TOMCKA 33JaHUEM YCIOBHI TOJBKO OIHOTO



YPOBHSI KOCBEHHOCTH, OZJHAKO YMEHBIIIAET KOJINYECTBO TPEOYEMBIX IEPEChUIOK U YPOBEHb yOJIMpoBaHus HHPOPMALHU 10

MIPUEMJIEMOTO YPOBHS.

3. 3axiiouenue

B crarbe ommcan moaxoa K pa3paboTKe reTeporeHHol pacnpeneneHHon nHhopmannonaoi cuctemsl MICHP PAH. Cuctema
COCTOMT U3 HECKOJIBKMX B3aMMOCBSI3aHHBIX CEPBHCOB, NOJIEPKUBAIOIINX SIUHYIO Cpey. Peann3anus ciucteMbl BeJeTCs Ha
OCHOBE OTKPBITBIX CTaHJIAPTOB, C UCIIOJIb30BAHUEM SI3bIKA Java U ero TeXHOJIOTHUH JUIs JOCTHKEHHsT Kpocc-TuaTopMeHHOM
MepeHOCUMOCTH. BHUMaTENbHO u3ydaeTcsi onbIT cxoxkuX OTKpbIThIX NpoekToB ([HARVEST,DESIRE,IMESH,ISAAC] u
Jp.), € 1elblo obecriedeHNss MHTeponepadenbHocTH. K cokaneHuto, orpaHndeHHs Ha 00bEM HE IMO3BOJISIIOT H3JIOKHTH
texandeckne pemieans UCHUP Oomee moapoOHO. 3HAYUTENHHO OONBIIHMKA MO 00BEMY BAPHAHT CTaThH MOXKHO HaWTH Ha

caiiTe mpoeKTa.
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This paper describes technological aspects of architecture and implementation of heterogeneous distributed information
system - ISIR RAS. It briefly presents several services of the system, including data replication, indexing and distributed

search facility.
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