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Beryn

BBenemo psig 03HauYCHb.

Indopmauiiinmii pecype (IP) —1oxkymeHTH i MacuBH JOKYMEHTIB B iH(GOpMAIIHHHX CHCTEMax:
0i0mioTekax, apxiBax, ¢oHaax, OaHKax NaHMX, IHIIMX Kiacax iHGOpMalifHUX CHCTEM, OpraHi3OBaHi I
0araTopazoBOro BUKOPHUCTAHHS Ta 33J0BOJICHHS IOTPed KOpUCTyBaya.

Crpykrypa aanux IP (CAIP) — onwic ckiaaaux iHGOpMAIiiHUX 00’ €KTiB 3ac00aMM MPOCTIIINX
TUMIB AaHUX. XapaKTepU3yeTbCS MHOKMHOIO JOMYCTHMHUX 3HAUYCHb; MHOKUHOIO JOIYCTUMHX OIIEpalliii;
XapaKTepOM OPraHi30BaHOCTI.

Indopmaniiinmii npoxykr (III) — mokymeHToBaHuii iH(oOpMauiiHUI pecypc, MiArOTOBICHUIA
BIANOBIAHO A0 HOTped KOpHUCTyBauiB 1 momaHuil y ¢opmi ToBapy. lHpopmaniiiHumMu npoaykramu €
IpOrpaMHi MPOJYKTH, TEKCTOBI (ailin, BeO-CTOPIHKH, €NEKTPOHHI Tabmuii, XMl-¢paiinu, 6asu gaHuXx,
CXOBHIIA JaHUX Ta iH.

Karagor IIl — metanani npo indopmaniiini npoagykta. Onucye Micue3HaxomKeHHs iH(popMmamiii-
HOTO IPOIYKTY, HOT'O CTPYKTYPY AaHUX, METOJH JOCTYIY A0 iH()OpMaliiHUX PecypciB TOLIO.

1. IlocTanoBka 3agavi

BakiuBO0 HAyKOBOI MPOOJIEMOI0, SIKa BHHHMKAE Yy CIIa0KOCTPYKTYPOBAaHOMY CEPEIOBHII, €
pO3pOOJICHHST 1 YAOCKOHAJICHHS METOIB ONpAIfOBAHHS PI3HOTHUITHUX JaHUX 3 METOI0 IiJITPUMKHU
OpUAHATTS pitneHs. OnpairoBanHs iHQOpMaIiHHUX pecypciB, MO0 BUKOPUCTOBYIOTH Pi3HI MO JaHHX,
CXEMH KepyBaHHs TOIIO BHMAara€ po3poOJieHHs YHi(iKOBaHOIO METOAY JOCTYIY J0 HHX JUIS TOTO, 1100
HaJaTH MOKJIMBICTh KOPUCTYyBauy BUOMPATH afcKBATHHI IHCTPYMEHTApPIH JIJIs1 BUBYCHHS Ta BUKOPUCTAHHS
pi3HUX 3aco0iB ompaioBaHHs JIaHWX. HeoOXimHICTh y IIbOMYy BHHHUKAa€ B OpraHizamiif, po0oTa SKHX
IOJIATA€E B OIPALIOBAHHI BEJIUKOI KIIBKOCTI PI3HOTUITHUX, B3aEMOHE3AJICKHUX JUKEPEN TaHuX, IS SKUX HE
BCI CEMaHTHYHI B3a€MO3B'SI3KM BiZIOMI Ta BKa3aHi. Y JCIKUX BHUITaIKaX CEMaHTHYHI 3B'SI3KU HEBIZIOMI Yepe3
HEBH3HAYCHY KUIBKICTh TIOYAaTKOBHX JKEpeT a0 uepe3 Opak JrojieH, KBali(ikoBaHUX Y BU3HAYCHH] TAaKUX
3B'SI3KIB. Y IHIIMX BWIIaJKaX HE BCI CEMaHTH4YHI 3B'I3KM HEOOXimHi s Kiacudikamii mocayr
KopHcTyBauaM. ToMy B KOPHCTYBayiB HEMa€ €IMHOI TEXHOJIOTi, 3a SKOK BOHH MOXYTh CTBOPIOBATH
3aUTHU BiJHOCHO LIJILOBUX 3a/ad.

Jlnst mpUAHATTA aneKBaTHUX pillleHb HEOOXimHO, MO0 JaHi, SKi HAIXOAATh 13 PI3HUX JDKEpe,
3a/10BOJIBHSIM TaKi BUMOTH:
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— OyJH MOBHUMH, HECYTIEPSWINBUMH Ta HAJXOIUIU BUACHO;

— Oynu iHpOpMATUBHUMH, OCKIIBKH IOBUHHI 3aCTOCOBYBATHUCS LIS IPUHHSTTS PilliCHb;

— OynM OJHAaKOBOI CTPYKTYpH, MOOM MOKHA OYyJIO 3aBaHTKUTH 1X y €IUHE CXOBHUIIE JAHUX Ta
MpoaHaji3yBaTH;

— 30epiraymcs B OJJHAKOBUX MOJICIISIX JJAHUX Ta OYJIM HE3aJIC)KHUMH BiJl TNIATPOPMHU po3pOOIICHHS,
mo0u MOHa OYJI0 BUKOPUCTOBYBATH iX B IHIIUX 3ac00ax.

OnHak ChOTO/IHI HEMAE JKOJTHOI METOJIUKHU OTPAIIOBAHHS JIAHUX, SIKa O 3aJJ0BOJILHSIIA BCi HaBEJCHI
BHMMOTH JI0 OIIPALIOBAHHS JaHUX.

VY cTarTi po3rasHYTO BiIMIHHOCTI MiX 3ac00aMu 30€piraHHs Ta ONpAaLOBaHHA JAaHUX Ta BU3HAYCHO
ix Micle B cuCTeMax NPUHHATTS PillieHb.

2. AHini3 niTepaTypHuX TKepet
2.1. MeToau onpamnoBaHHs JaHUX 3 Pi3HUX Kepe

€ Taki METOAM OIPAIIOBAHHS JAHUX 3 JPKEPEN 3 PI3HUMHU CTPYKTYPaMH JTaHHX.

1. Teopis iurerpauii [1] € mimMHOXUHOI Teopii 0a3 maHMX i (opManizye OCHOBHI TOHSTTS 3a
JIOTIOMOTOFO0 JIOTIiKH TIEPIIIOTO MOPSIIKY .

Cuctema inTerpauii gaHux QopManbHO BU3Ha4yaeThes SIK Tpidika <G, S, M>, ne G € rnobanbHOI0O
cxeMoro (200 cXeMOI0 MOCepeTHUKa), S — MHOYKHHA CXeM Pi3HOPIIHUX JuKepes qaHux, M — BioOpakeHHs
MK 3alIUTOM JpKepena i 3amuToM riobansHOi cxemu. G 1 S momaroThes BUpazaMH MOBH, ajdaBiT sKOi
CKJIQIA€ThCS 31 CHMBOJIB, IO BCTAHOBIIOIOTH BiJOOPaKEHHS MK CHUMBOJAMH, MPUTAMaHHUX OOOM
cxemaM (TyT Teopist iHTerpaiii mepersiereHa 3 poOOTaMH IMOJO IHTErpallil JaHUX dYepe3 CTBOPEHHS
MetamoBH). BinoOpaxenust M ckiamaethes 3 TBEp/pKEHb MiX 3armutamu Ha G i 3anuTaMu Ha S. Y BHIAJIKY,
KOJIM KOPUCTYBaul CTBOPIOIOTh 3alMTH 3a CHCTEMOIO IHTErpallii JaHUX, BOHH BCTAHOBIIIOIOTH 3B'SI3KH MiX
€JIEMEHTaMH B TTI00aJIBHIM CXeMi Ta cxeMi JpKepena.

ba3a nmaHuMx Yepe3 CXeMH BHU3HAUYAETHCSA SK MHOXHMHA HAOOpIB — MO OJHOMY JJISI KOXHOTO
BijHomenus (y pessiuiiiHoi 6a3u manux). basa qaHuX BiIMOBIAHOTO [DKEpEsia CXEMH S CKIIaJaTUMETHCS 3
MHOKHUH KOPTEXIB I KOXKHOTO 3 PI3HOPITHUX JpKepel Aanux. Lle enune mkepeno 0a3u NaHUX HacIpaBi
MOKe OyTH MHOKHHOIO HemoB's3aHux 0a3 AaHux. ba3a maHuX, cxema sKOi BiJIOBIIa€ BipTyaabHIN cxemi
nocepennnka G, Ha3MBA€ThCs TIO0AJIBHOK 0a30t0 jaaHux. [NobanmpHa 0a3a JaHMX Ma€e 3aJ0BOJILHSITH
BimoOpakeHH M cTocoBHO BuXimHOI 0a3u naHuX. UMHHICTE I[HOTO BiJOOpaXKEHHS 3alIeKHUTh Bif
xapakrepy 3B’ s3ky Mk G i S. € nBa cmocoOu MoeoBaHHs i€l BianosigHocTi: rnobansauii (Global As
View, GAV), nokansuuii (Local AsView, LAV).

Y GAV nigMHOXHHA KOPTEXKIB, IO BiIOOPAKAETHCS MOCEPETHUKOM, € HA0araTo MEHIIOK, HIX
MHOXHHA KOPTEXiB mxepen naHux. Y LAV KUIBKICTh KOPTEXiB I1100anbHOI cXxeMH € HabaraTo Oiblioo,
HDXK KUTBKICTh KOPTEXKiB y JpKepenax maHuX. Tomy y LAV cucremax 4acTo JHOBOIUTHCS 3yCTpidaTHCS 3
HEMOBHUMH BIIIIOBIIAMU.

OmpaifoBaHHsl 3allUTIB y CHCTEMax iHTErpamii JaHUX 3a3BHYail BiJIOOpayKaeThCS 3a JOMOMOTOO
00’ enmnanHsa. Y GAV-crucremax po3poOHUK MOCEpeTHUKA MUIIe KO, 00 mepeBru3HadnTH 3amuc. Koxen
€JIEMEHT B 3alMTi KOPHCTYBaya BiJMOBIJAa€ MPaBHIYy 3aMiHM TaK CaMo, K KOXKEH EJEMEHT MI00aNbHOT
CXEMH BiJIMIOBifae 3amuTy A0 pkepena. OmnpalfoBaHHs 3alHTiB MPOCTO PO3IIMPIOE IMiIIUT 32 3aIHTOM
KOPHCTYBaua BiJAIMOBIJHO J0 MpaBWia, 3a3HAYCHOI0 y MOCEPEIHUKA, TOOTO B pe3yJbTaTi 3allUTH CTAIOTh
ekBiBasieHTHI. HalleeKTHBHIIINM 3 alrOpUTMIB nepe3anucy 3anutis aast GAV e TSmmis[2].

Y LAV-cucremax Impomec TMEpernucyBaHHA 3alMTiB € paJuKaIbHIIINN, OCKIJIBKM HEMae
MOCepeIHNKa, SIKUM MOXKE BCTAHOBHTH BIAIMOBIAHICTE 3 TI0OanmbHOIWO cxeMor. Cucrtemi iHTerparmii
HEOOX1IHO BUKOHATH IOIIYK IO BChOMY MPOCTOPY MOMXJIMBUX IMHTaHb JUIS TOTO, 00 3HAWTH Ti, fAKi
BiJIMTOBIAAI0Th 3alIUTY KOPHCTYBada. Y pe3yJybTaTi Mepe3anicy € HIMOBIpHICTh OTPUMATH HEEKBiBaJICHTHHN
3aMuT, aje TakWd, 110 HaiOinblle BiANOBiNAaE 3aMUTy KOPHCTyBada, BHACHIJOK 4YOTO 1 BHUHUKAaE
HeBHM3HAYeHiCTh y BimmoBiai Ha 3amur. Cranom Ha 2009 amropurm MiniCon e Haiikpamum cepen
aITOPUTMIB repe3anucy 3anutis 1t LAV [3].

3aranoM ckiIaaHicTh nepe3anucy 3amuTiB € NP-oBHO0. ToMy s mpocTopy AaHWX, IO CKJaja-
€THCS 31 COTEHb JDKEpell, aITOPUTMU TIepe3arrcy MOXKYTh BUKOPUCTOBYBATHCS JIHIIE JUIS MOMIYKY TAHUX Y
BH3HAUYEHIH Harlepe 1 HeBEUKIH MiAMHOKHHI JDKEPell.
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[HI1I0F0 HA3BOIKO «TeOopii iHTerpalii» € ceMaHTH4YHa iHTerpauis (BusHaueHHs B 1SO 15926). 3a3Buuaii
IiJi CEMAHTUYHOIO IHTerpauiero po3ymitoTh miaxim GAV. Jlns peamizamii nponoHYeTbCs BUKOPUCTAHHS
OHTOJIOTIH Ta MOCePEIHHKA.

2. Ilo6yoosa kanoniunux cucmem. Y pobotax [4, 5] nepenbayeHo, 10 MPOCSKTYBaHHs iHPOpPMAILiii-
Hoi cuctemu (IC) st BUpilICHHS 3aBIaHb HaJ MHOKHHHUMH HEOTHOPIIHUMH JDKepeaaMu iHpopMariii €
KOMITO3UIIITHAM, OCHOBHA ifiesl SIKOTO IOJISITa€ B TOMY, 100 MOOyIyBaTH KOMIIO3HINIO Crerudikarii
ICHYIOUHX, peJICBaHTHHX 3a/a4i KOMIOHEHTIB (iH(opMaliiHuX, IPOrpaMHUX, MPOLECHHX) TaK, 00 BOHA
YTOUHIOBaJIa a0CTPaKTHY crenuikawilo.

3 MeToro mpoeKTyBaHHs crienrdikallii kommoHeHTiB Ta [C mpUBOAATHCS 10 OJHOPITHOTO MOJAHHS Y
KaHOHI4HIN iH(opMauiiHiil Mogeni. I[puHIKNNIOBOIO CKJIaJOBOIO MPOLECY KOMIO3ULIHOTO MPOEKTYBaHHS
€ ¢opmanbHe AoBeneHHs PakTy yrouHeHHs cnenmdikarii [C xommosuiiero cnenudikarii KOMIIOHEHTIB.
YTOUHEHHSI CUCTEMH Yy CUCTEeMi A O3Hauae, M0 KOPUCTYBa4 MOKE BHKOPHCTOBYBAaTH CUCTeMy B 3aMicTh
cucTeMH A, He momivatoun ¢axTy 3aminu A Ha B.

VY xontekcti npoctopy nanux ifei JI.C. KanminiueHka AOMITRHO 3aCTOCYBATH IS MOOYAOBU €TUHOL
CXEMH JDKEpeN JaHWX, SKi BUKOPUCTOBYIOTHCS JIJIS BiJIMOBi/I Ha 3amuT KopucTyBada. lle o3HauaTmme, 1o
KOpHCTYBa4, obupaioyn B moOynoBaHiid cxeMi HeoOXigHi HoMy aTpuOyTH, 3BEPTaTUMETHCS IO JDKepesa
JTAHKX SK 70 BIACHOI CHCTEMH.

Jns noBeneHHs mporecy yTrouHeHHS B JlaGoparopii KOMMO3WIIHHUX METOMIB MPOEKTyBaHHS
indopmaniitaux cuctem IITY PAH (Pocis) po3po6iieHo:

— (¢opManbHy CEMaHTHKY KaHOHIUHOI iH(opmariiiiHoi moaeni (moBu CHUHTE3) B HoTamii
abcrpaktaa mamuaa (Abstract Machine Notation, AMN). Sk sapo kaHOHiIUHOI iH(OpMAIiiHOT Mozeri,
MpHU3HAYEHOT [T YHI(IKOBAHOTO MOAAHHS CreIu(iKaIliii Mg yac KOMIIO3UIITHOTO MPOEKTYBaHHS CUCTEM,
BUKOPHUCTOBYETHCS Ti0puaHa 00'ektHa MoBa. AMN € hopmanbHOI0 MOBOIO crienudikaiii, Mo IPyHTYEThCS
Ha JIOTIlll MMPEUKATIB MEPIIOro MOPSAKY 1 Teopii MHOKHUH 1 MpHU3HAYeHa JJisi MOOYJO0BH MaTeMaTHYHUX
moneneii IC,;

— IHCTpPYMEHTaJIbHI 3acO0H, SIKi aBTOMAaTHYHO BiIOOpaXkaroTh crenudikaiiii KaHOHIYHOI MO B
AMN.

i ™MeTomu YCIHIIIHO BHUKOPHCTOBYIOTBCS JUIS OINPAIIOBAHHSA HEOJHOPLAHUX JOKEpEd, IO
CTBOPIOIOTHCS 32 MetaonucamMu Mo CMHTE3. [IpoTe y peanbHUX MpeaMETHUX O0JIACTSX BXKE iICHYIOTh
JUKepena, sKi He BIIIOBiNalTh UM MeraomnucaM. Tomy Teopis JI.C. KaniniueHka moTpeOye yTOUHEHHS
JUIL pO3pOOJICHHS KAaHOHIYHHMX MOJIeNIed JUIsl JUKepell 3 HEBIOMHMH CTPYKTypamH aaHux. Ilporte ines
noOy0BU B1IOOpaXKeHHsI JDKEpeNl JaHWX Yy KaHOHIYHIM (OpMi BUKOPHCTAHO B POOOTI Ui MOOYIOBH
CXOBHIIA KOHCOJIJIOBaHUX JIAHWX SIK pe3yJIbTaTy iHTErpallii JaHuX 3 JKepe.

3. Oumonoecii. et MeTom € pO3MIMPEHHSIM METOMY MOIIYKYy Ha OCHOBI MeTamgaHux [6, 7).
Hacamnepen OyayeThcsi OHTOJIOTIYHA MOJEIb MPEJAMETHOI 00J1aCTi, 3a1al0ThCsl OHTOJIOTIYHI crierudikarii
MOHSTh MPEAMETHOI 00JacTi i 3B'sI3KiB MK HMUMH. OHTOJIOTIYHI crienudikaiii BUKOPUCTOBYOTHCS IS
MOINYKY KJaciB 1 THIIB 1HGOPMAIMHUX JHKEpPEI, PEICBAHTHUX KiIacaM 1 THIaM MOocepeaHuKa. EineMeHT
cnerudikalii JKepesia BBaKAEThCS OHTOJIOITUHO PEJIEBAHTHUM €JIEMEHTY CIeIUdiKallii mocepeIHuKa TOro
camoro Buy (Kiac, THIl, aTpuOyT, QYHKIIiS, TapaMeTp), SKI0 MK BiAMOBIIHAMM JJI1 HUX OHTOJOT1YHUMH
HOHSTTSIMU BCTAHOBJICHA IMO3MTHBHA acolliallis abo acomiallis y3araibHeHHs/criemiani3arii.

Koskuuii kiac («KOHIENT») MOXe OyTH CITiBBIJHECCHHUI 3 IHIIUM IOJIOHAM KOHIICTITOM 3aBISKU
JIOTIOBHEHHIO TETiB MeETaJiaHuX, M0 BKa3ylOTh HAa BIACTUBOCTi, 3arajbHi PHCH, PO30IXKHOCTI TOIMIO.
Po3mpenHst Mojiesiell TeraMu J1a€ 3MOT'y CTBOPIOBATH TaKi CTPYKTYPH, SIKUX paHilie He Morio oytu [7].
VY cemanTHuHIM Mozeni Oynb-sika iHpopMauiiHa OAMHULS MOJAETHCS TpadoM, IO CHpoIye ii MOJAEepHi-
3alil0; HAIPUKIA, 3UTTA JBOX MOJENEH 3BOAWUTHCS A0 00'enHaHHs ixHIX rpadis. [ndopmaniiiny oxu-
HUIIO MOXke OyTu momano imentudikaropom Uniform Resource ldentifier (URI), 3a momomororo sikoro
MOJKHA BCTAHOBHUTH 3B’ sI3KU MiXk IBOMa a0o OinbIie iHQopMaIliiHUMI OHHUISIMH.

€ neKinapKa IPOEKTIB CHCTEM, 1110 BUKOPUCTOBYIOTh TIOTIIS] HA CBIT 3 OOKY CEMaHTHKH, 3aKJIaJICHOI B
MeTaJaHKX, 1 3aCTOCOBYIOTh OHTOJIOTII. [0 Takux mpoekTiB BigHocsaThess SIMS, HERMES, InfoSleuth,
TSIMMIS, Information Manifold [8]. Lli mpoekTH HagaOTh TOCTYI 1O TE€TEPOr€HHUX 1 PO3MOIIICHUX
iH(pOopMaLiHHIX peCcypCiB.
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VY Pocii po3po0ieHO cucTeMy iHTerpallii JaHMX Ha OCHOBI OHTOJIOTIYHOTO MiAxomy s HadToBOI
raiysi [9]. [nterpyroThest pernsiiiiini 6a3u manux 3a gonomoror RDF-RIF-onucis. s inTerpartii mxepent
inmux Tumie (XML) Bumaraetscst ix pyune omucands B RDF. IlepeBaroro miaxoay € BHKOPUCTAHHS
JECKpUITUBHOI JoTiku (mpaBmia, chopmosani B RIF), 1110 1a€ MOXIMBICTS BUBOAMTH HOBI 3HAHHS. J[Ist
HOpIBHAHHS [BOX 0a3 maHuX (aTpuOyTiB) BHKOPHCTOBYIOTBCS MIpH CEMaHTHYHOI ONU3bKOCTi. Bu3Ha-
YaroThCS HA OCHOBI HECTPOT'OTO MOPSAKY PO3MIILLIEHHS B OHTOJIOTII.

ITpore meton A.®.Ty3noBcbkoro [9] BiMarae poOOTH BUHATKOBO 31 CTPYKTYPOBaHUMH JUKEPETaMH i
IPYHTY€ThCSl HacaMmepesn, Ha MoxudikoBanomy miaxoni Kaminidyenka. OKpiM TOro, €IMHOIO MOBOIO
dhopmyransust 3anutiB € SPARQL, 110 BUMarae Bijj KOpUCTyBa4a JASSKOT IMiIrOTOBKH.

OTxe, Ha PiBHI CXOBUIIA JJAHUX JIONUIFHO BUKOPUCTOBYBATH TPAAWIIHHI METOIM iHTerpaiii, a Ha
PiBHI NPOCTOPY JaHUX — CEMaHTHYHY 1HTerpamilo abo PO3LIMPEHHS TPaJuLiiHOI 3 MONepenHiM BH3HA-
YEeHHSIM CTPYKTYPHU JaHUX JKEpeia Ta METOJIIB JIOCTYITY JI0 JaHUX.

3. O3HayeHHs CXOBHMIIA TA MPOCTOPY AAHUX

Oznavenns 1. CxoBule AaHWX — IIe arperoBaHuil iH(opMamiiHMi pecypc, 10 MICTHTh KOHCOMI-
JIOBaHy iH(pOpPMAIIiO 3 yCi€el mpoOeMHOT 00J1aCTi Ta BUKOPUCTOBYETHCS YIS IMIATPUMKH PUIHSATTS PillICHb.

O3navennsi 2. KoncousitoBana indopmainia — e ofepxkaHi 3 JCKUIBKOX JDKEpENl Ta CHCTEMHO
IHTErpoBaHi PI3HOTUIHI iH(GOPMAITHHI pecypcH, SKi B CYKYITHOCTI Ha/IIeHI O3HAKaM{ MTOBHOTH, ILTICHOCTI,
HECYIEPEYHOCTI Ta CTAHOBJIATH aJCKBaTHY IH(OpMaIiiHY MOJEIb MPOOJEMHOI 001acTi 3 METOK aHai3y il
OTpAaIfOBaHHs Ta e()eKTUBHOTO BUKOPUCTAHHS B TIPOIECax MiITPHUMKH TPHHHSATTS PIllICHb.

O3navenns 3. Ilpocrip aanux DS — ne MHOXUKHA ycix iHGOpMaUiiHUX MPOIYKTIB MPEIMETHOL
obmacri

DS=<DB, DW, Wb, Nd, Gr>, 1)

ne DB, DW, Wb, Nd, Gr — indopmartiiiHi mpoayKTH, 110 MoJar0Th MHOKHHN 0a3 JaHWX, CXOBHII JaHUX,
BE0-CTOPIHOK, TEKCTOBUX (haiIliB, €JICKTPOHHUX TAa0JIHIlb, rpadiuHuX JaHUX BiJOBIIHO.

T'oBopstun Tpo iHGOpMAITiHIIA POIYKT, MATUMEMO Ha yBasi ioro BmicT (iH(popMarliiiiHuii pecypc),
a TaKOK MHOXHHY BIZIOMOCTEH MpO HBOrO (pO3MIIIEHHS, CXeMa JOCTYyIMy, MIBUAKICTH OHOBJICHHS
iHdopmMariii Toio). Takok Hac IIKAaBUTUMYTh OIepallii, ki BUKOHYIOThCs Has IP 3anexHo Bix iioro CJIIP.
Xoua iHopManiiii nmpogykTH, mo BxoaaTe B IIJ[, MaioTh pi3HI CTPYKTypH AaHUX, METOIU AOCTYILY,
MIPOTE BOHH YCI 6UKOHYIONb 00HAKOSY POJb. HANAIOTh JaHi JJIs MPOCTOPY JaHMX 4epe3 (ikcalliro CBOro
cTaHy Ta 3a0e3MedyroTh BHKOHAHHS NPUTAMaHHUX /U HUX ONepailiil, mpuyoMy Ii omepamii Ta ix
pe3yIbTaTH € BU3HAYCHI JJIS1 YChOTO MPOCTOPY JAHHX.

OCHOBHHMM 3aBJIaHHSIM TIPOCTOPY HaHUX € HaJaHHS MOKIJIMBOCTI KOPHCTYBaueBi IpaIfOBATH 3
JDKepeNiaMHy TaHuX, He 3Hatoun ixHix C/IIP, po3mimieHHs, METOIiB JOCTYITY TOIIO.

4. 3aBiaHHs, 1110 BUPILIYIOTHCS 32 J0MOMOI 00 CXOBHUIL AAHUX

CriekTp 3aCTOCYBaHHSI TEXHOJIOTIT CXOBHIII JaHUX JIOCTATHBO NIMPOKWH. 3ajadi, M0 PO3B’ A3YIOTHCS
3a JIOIIOMOTOK0 CXOBHIII JIAHUX, SIK TIPABHJIO, HAJIEKATh JIO KJIAacy 3aJa4 KepiBHOTO aHaji3y i CTpaTeriqvHOro
iaHyBaHHs. Hwkde HaBeZAEHO MpPUKIaId TUIOBUX MUTaHb, Ha SIKI MOXKHA BiANOBIZATH 3a JOIOMOIOIO
CXOBHII JaHUX: (hiHAHCOBUH aHali3, aHANI3 MPOJIAXy, aHANI3 MPUOYTKOBOCTI, aHAII3 KaHATIB MPOJAKY,
aHaJi3 KIIEHTChKOI 0a3u, MapKETHHT, aHalli3 SKOCTI 0OCIYroBYBaHHS KIII€HTIB, aHAJII3 CKIAICHKHX 3aIaciB,
aHaJIi3 MOCTavYaIbHUKIB, aHAIII3 IEPCOHAIY.

[MpuxiagoM mpeaMeTHOI o0iacTi, I SIKOI MOLIUIBHO OYIyBaTH CXOBHIIE JaHHWX, € YHIBEPCHUTET.
Le#t 00’exT xapakTepU3yeThCS HASABHICTIO i€pPapXidyHOi CTPYKTYPH, BEIMKHMH oOcsramu iHpopMarlii,
HEOOXI1THICTIO PO3B’ sI3aHHsI 3a7a4 KOMIUIEKCHOro aHamizy. s inpopmaruzanii BH3 3a3Buyait HeoOXiaHO
IHTETpyBaTH JaHi, OCKLIBKH Ha MOMEHT PO3pOOJICHHS €JMHOTO CXOBUINA JaHUX BXKe € psijl iHpopMaIiiHux
MIPOAYKTIB, SIKi TOBUHHI 0OMiHIOBAaTHCS MK c000I0 iH(OpMali€lo, a TAKOK HaJaBaTu 4acTHHY iH(opMmarii
y KOPIOPAaTUBHE CXOBHUIIE JaHUX 3 METOIO ii MOJANBIIOr0 aHAIITHYHOTO ONPAIIOBaHHA. J[0 aHAIITHYHHX
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3ajad, SKi HEOOXiJHO pO3B'S3aTH aHAITHKAM YHIBEpCHUTETY, Halle)KaTh. MOUIYK 3aJeKHOCTEH MiXK
OTPHMaHMMH OIIHKaMH CTYJICHTIB 3a MpEeIMETaMH Ta pe3yJbTaTaMd BCTYILY; MONIYK AMCIUILIIH, Y SIKUX
MOKa3HUKHA «YCHINIHICTE», «SKicTh» a0o aye BHCOKi, ad0 AyKe HHU3bKi; MONIIYK 3aJeXHOCTEH MiXk
pe3yibTaTaMyd HayKOBOI JisUTBHOCTI CTY/CHTIB Ta IX MPAaKTHYHUMH 37I00yTKaAMH y BUTIISII IPOXOJKEHHS
NPaKTUK, Y4acTi B oJliMIiagax, KOHKypcax poOiT Towio.

IcHyroui mporpamHi NPOAYKTH BUKOHYIOTH MOCTABJIECHI IIepe] HUM 3a/1adi 1 He 3aBXAU Jal0Th 3MOTY
po3B’si3aT HOBi. Hampwknanx, juis aBroMaTu3amii Ta CyMpoBOJY HaBYalIbHOTO Tporecy «JIbBiBChKOT
MOJTITEXHIKM» PO3pO0IIEHO TaKi iH(hOpMAaIliiiHi CHCTEMU:

— «ADbiTypieHT» — 00JIK BCTYITHHUKIB Ha TIepIli KypcH OakanaBpaTy Ta maricTparypu, GopMyBaHHS
HaKa3iB Ha 3apaxyBaHHS TOIIIO;

— «HaBuanbpHi miaHm» — po3po0ieHHs Ta 00JiK HaBYaJIbHUX IJIaHIB 32 CIIELiaIbHOCTSIMY,

— «/lexaHaT» — OONIK CTyZeHTiB, OONIK IHOWBIAyalbHHX HaBYAJIbHHUX IUIaHIB, OOJIK Ta aHaIi3
YCHIIIHOCTI CTY/ICHTIB,;

— «Po3kian» — 0011k aymuTopHoro ¢hoHy, GOpMyBaHHS PO3KIIay 3aHAThH Ta €K3aMEHIB,;

— «BHITyCKHUK-TIpAllCBIAIITYBAaHHS» — aHali3 SKOCTI MiJATOTOBKH BUIYCKHUKIB <«JIbBIBCHKOT
MOJIITEXHIKI», 00K MPAKTUK Ta JUITIOMHHUX POOIT CTY/ACHTIB.

[lepeniueni cucremu 30epiratotecsi Ha ogHOMY cepsepi min kepyBanHsm CKBJ[ SQL Server. Sk
METOJI iHTerpallii BUKOPUCTOBYEThCS 1HTErpallisi Ha PiBHI CXOBHWIA JAaHMX, TEXHOJOTIS TUPAKYBaHHS —
KOMIIOBaHHS BU3HAYCHOT YACTHHU JJaHUX 3 OJHOI CUCTEMH B IHIIIY 3a IEBHUM Po3kianoM. CxeMy B3aemMomii
ocHoBHUX b/] yHiBepcurery 300paxkeno Ha puc. 1.

BugaBHuYi BunycKHUK-
ABICHTB p‘IC By ci
TyBaHHA
o ~ T R

1]

«subsystem»
BunyckHuienpauyeenawtyBaHHsi(web)

] — |/

AGiTypieHT
yp teeeteiiaa,, o- L{> DekaHart
IEEEPRP S
1
—| «subsystem»
Peno3utapitobnikoBUx3anuciB KOpUcTyBayiB
LDAP
v HaB4anbHi ( )
«interface» nnaHu
30BHIWHIIC - *

| 1]

_l V4 _| —| I: BHC Nn <]

«subsystem» <|7 L. ] IC
Posknapn(web) Posknap, Binain > Gyxrantepcbko
< xampiB  |...40..] ro o6iiky
........ {} SRS 4{> > —
CUHXpPOHI3aLis ekcrnopT 1 Bubipka

Puc. 1. Cxema 63aemo0ii ocnoenux 5] BH3
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3a3BHuyaii 17151 THPAXKYBaHHS BUKOPUCTOBYIOTHCS TPH METOIM OOMiHY JAHUMH MiX 1HQOpMaIliHHUMH
npoaykramu (puc. 2):

— CHHXpOHI3aIlisg — TOPiBHSHHS JTaHUX |

—  EKCIIOPT — KOIIIOBaHHS TaHUX TaOJIHIIl 3a MEBHUHN HEePIO;

— BuOipKa — KONIIOBaHHS YacTHH TaOJIUIIl 32 IEBHUH MEPioA 3a mapaMeTpaMH KOPHUCTyBaya.

[MpoTokonn 3apaxyBaHHsa IHhopmauiiHa cuctema
. Yroan ansa P ) [MpoTokonn paxyBatt op LIHe »
IHchopmauis L 3acigaHHs . abiTypieHTiB LABITYpIEHT
KOMepUIAHOI 3acigaHHs
npo chopm PaxoBux MoMAMARBHOI CTYAEHTaMun
abiTypieHTiB . p aTecTauiliHnx P . JIbBIBCBKOT
hiHarcysaHHs U KoMicCii . o
KOMICIlA NoniTEXHIKU
s T
= (ﬂ‘@! - . )
23 cE MepiogunuHicTs —— MepiogunuHicTs
g § = [ TMpaxyBaHHs - O4UH pas y i, HATIpAM (crew! TUP@XKYBAHHS - OAUH pa3 y
@ pik Crmcka aapaxosdi pik
IHchopmaLlist IHtbopmauinHa cuctema
. npo IHhopmauia . ~Jekanar”
. . . Lo HapaxyBaHHS BiapaxyBaHHs
IH(*’OpMaL“;_[ iHAVBIAYanbHi Mpo yCrilHICTb cs'mn)éHp,iT iﬁ AgHTiB
Mpo CTAGHTIB nnaHm CTYAEHTIB Y
CTYAEHTIB
=
:
©
3
§ MepioanyricTb > //,Qj MepioanyricTb
.o B | TUpaXkyBaHHsi - OANH pas y D) TUpaXyBaHHA -
IHcpopmaLuwH_a CI/ICTelVIa ko pik % ,f%f’% 182 pasn y pix
,HaB4yanbHi nnaxu ORI
/O) QQ- o - -
S IHbopmaLuisa IHbopmauis
npo 6asy |lHchopmaLis npo
. . PospaxyHok i
IHchopmaLis IHchopmaList HanpangHoro IHchopmauis npakTuk Ta || Npo HaykoBy || AWMMOMHE
npo Npo HaBYarnbHi e o npo MPOXOAXEH- pO6OT¥ NpoekKTy-
cneLianbHOCTi nnaHu CTYZEHTIB HSl NpakTUKn CTYZEHTIB BaHHsA
Ha Kadpedpn CTYAEHTaMun CTYLEHTIB
I ’ IHchopmaLlis Mpo
[epioanyHICTb TUpaXKYBaHHA . . . .
- 188 paan y pic W\% y4acTb CTYACHTIB |HCbOpMaL|,IF|V AHani3 aKocTi
e B OJliMMiagax, Npo Kap'epHURA MiZrOTOBKN
. . KOHKYpcCax, iCT BUNYKHVIKIB CTYAEHTIB
O6nik O6nik y ; P y ya
dopMyBaHHs KOHpepeHLiax
ayAUTOPHOro BUKNagaub- poakNaay
poHAY koro cknaly . IHcbopmaLiiiHa cuctema
IHbopMaUiiHa
. ,BVNYCKHIK-
cucrema ,Posknag
npauesnawTysaHHs

Puc. 2. Tupasicyeanns oanux y ingpopmayitinux cucmemax BH3 3a donomozoio nepezndia

Metoan oOMiHy DaHWMH, MOKa3aHi Ha puc. 3, peanisytoTscs Takumu 3acobamu CYJl MS SQL
Server: DB Snapshot, neperisiz, 30epekeHa mpoeaypa, po3noAijicHa TpaH3aKIlisl, peIutika.

OckinbkH, SIK BXKE 3a3Ha4aocs, iHQopMaliiHi TpOIyKTH YHIBEPCUTETY PO3POOIISLIHCS iTepaliifHo
Ta Ha MOMEHT MPOEKTYBaHHS CXOBHIA JIAHWX BXKE MEBHUH uyac (QYHKI[IOHYBalH, TO JJS PO3POOIICHHS
LICHTPATI30BAHOI0 CXOBHUIIA JaHUX BUKOPHCTAaHO Miaxia IHMoHa. 3rigHo 3 BuMoramu [HMOHa, CXOBHIIE
JaHUX YHIBEPCUTETY Ma€ BUIIIsAATU Tak (puc. 3):

& BITPMHM JaHUX I1HCTHTYTIB, SIKi MICTATh JIOKalIbHI Komii cucteM <«JlekaHar», «BHITyCKHUK-
MPAIEBIIAIITYBAHHSD 3 IEPBUHHAME CXEeMaMH JaHUX (BUCOKA HOPMAi3allisl) — IHCTUTYTH BHOCSTDH JCTAIIbHY
iH(opMarliro mpo cBoi MOTOKH JTAHUX Ta BUKOPUCTOBYIOTh BITPHHU IS ONIEPATUBHOTO aHAMI3Y JaHHX;

b. uenrpampHe cxoBHINE YHIBEPCHTETY, IO MICTHTH iH(pOpMAIliio 3 crcteM «HaBuanbHi MIaHm»,
«Po3kian», «AOITypieHT», a TakoX JIEHOPMali30BaHy arperoBaHy iH(GOpMalil0 BIiTPHH IHCTUTYTIB —
iHpopMaLlis PO HaBUAIBHI MJIAHM Ta PO3KJIAl TUPAXYIOThCS y BITPUHHU JIaHHX, & arperoBHa iHpopmaris
PO YCHILIHICTh CTYAEHTIB KOHCOMIAYETHCS 3 BITPHH y LEHTPAJIbHE CXOBHILE.
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Puc. 3. Cxema xopnopamusnoi ¢pabpuxu cxosuwja oanux yHisepcumemy

5. IlpeameTHi 00.1acTi, /151 IKUX TOLIJIBHO PO3POOJISITH NPOCTOPH JAHUX

[TpocTopu maHWX MOLITBHO BUKOPUCTOBYBATH y Pi3HUX ramy3sx. OcoOIMBOCTSAMY IUX Taly3eH €:

— iepapxist 00’ €KTiB;

— BHWKOPHUCTaHHS Pi3HUX 3aCO0iB OMpAIFOBAHHS Ta aHAI3Y JaHUX;

—  ONpAaIfOBAaHHS JaHUX 3 JDKepe, sSKi Hanepe] He OyJH MPUCTOCOBaHi IS iHTerpalii;

— HEOOXIiJHICTh OTpaIfOBaHHs MOTOKOBUX JaHWX Ta JaHWX, 0 HAIXOMATH 31 3aIli3HEHHSIM.

CIpoeKTy€eMO MPOCTIp AaHUX sl KepYBaHHS HAYKOBHUMHU JAaHUMH.

VYHIBepCUTETH 1 TOCTIIHULIBKI IHCTUTYTH y BCHOMY CBIiTI aKTMBHO IUIAHYIOTH 1 peali3yloTh apXiBU
cBO€i HaykoBoi npoaykiii. KpiM Toro, IHTepHeT moaae HOBI MOXKJIMBOCTI JIJIi CBOEYACHOTO TMOIIMPSHHS
HaykoBoi iHQopmanii. [IpaBunbHui BUOIp mMporpamMHOro 3a0e3MeycHHs, ke O MaKCHMAaIbHO MOBHO
3aJI0BOJTFHIIIO TTOTPeOW HaBYAIBHUX 1 HAYKOBUX OpraHi3aIliif, 3a MiHIMyMy TpsSMHX 1 HETIPSIMHUX BUTpAT —
OJIMH 3 aCTEKTiB pO3B’ I3aHH IIi€l 3a/1adi.

ITpoctip maHux 00Ky Ta CYIPOBOAY HAYKOBHX JOCHIDKEHE 00'¢aHye iH(opMmartito mpo (puc. 4):

— iH)KEHepHi Ta TEeXHI4Hi pOo3paxyHKH €KCIIEPHUMEHTIB M JIOCITiXKECHb, MOJIaHi y BUIIIAAI TaOJIHIb
Excel, TekcToBuX (aiiniB 3 po3aiIroBa4aMu TOIIIO;

— HayKOBI CTaTTi Ta Te3H, OMICAHI y BHYTPINIHIX 0a3axX AaHUX Kadeap 9 HAyKOBUX MiIPO3IiIiB;

— TNPOTpamH, 10 BUKOPUCTOBYIOTHCS [UISl BEJICHHS PO3PaXyHKIB Ta €KCIICPUMEHTIB,

— HayKoBi 3BiTH Kadeap Ta HAyKOBHX ITiIPO3ILIiB PO POOOTY MpalliBHUKIB;

— miteparypHi pkepena (6GiOmioreuni (oHAM), TMOmaHI y BHIJIAAI BHYTPIMIHIX 0a3 JaHHX YH
3araJbHOYHIBEPCHUTETCHKOTO CXOBHINA aHUX, Url-mocuianus, MynbTHMemiliHa Ta rpadidna iHdopmarris,
30eperkeHa Ha (haii-cepBepi YHIBEPCUTETY UM MOaHa y TII00aIbHIN MepexKi.
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ny6sikauit

EnekTpoHHi >
BibnioTekn
o pe3ynbTaTh
nyGnikavyt, 3anuTis, 3BITH
Krurm MpocTip AaHux |
BibrioTekun o HaYKOBUX — | Web-nopran
JOCNimKEHD .
pe3ynbTaTh 3annTy,
HayKOBMX curHanm
HaykoBo-gocnigHi ,EI,OCJ'II,EI,)KeHI; KepyBaHrH,
opraHisauyji IHpopmaLis

Puc. 4. Cxema ¢ynxyionyeanus npocmopy 0aHux HayKosux 00CaAi0NCeHb

[IpocTip 1aHUX CTOCOBHO aHaJIi3y HAYKOBUX JOCHIIXKCHb TOBUHEH 3a0€311eYyBaTH:

1. OOnik MOKYMEHTIB 3a pe3ysibTaTaMH HAYKOBHX JOCHTIDKEHb — 30€pEKEHHsI CTPYKTYPOBAHHMX
JIAaHUX PO JOKYMEHTH, aBTOPIB 1 3MICT JOKYMEHTIB. 3aj1aya 00Ky IMOJIArae y po30opi TSKCTOBHX JAaHHX 1
MEPETBOPEHHI TX Ha CTPYKTYpOBaHy iH(pOpMaIlit0 — OIKC JOKYMEHTIB, a TaKOXK Kiacu(ikailis JOKyMEHTIB
3a rajly3sMU HAyKOBHX JOCIHIKCHb. TakoX HEOOXITHUM € HAKONTMYCHHS Takol iHopmalii B 0a3i 3HaHb.

2. CTBOpeHHsI OHTOJIOTIH MpPEAMETHHX 00JIacTeld — BU3HAYCHHSI CYTHOCTEH MpeaMeTHOi o0acTi i
3B's3KiB MK HuUMH. [0 BHKOHaHHS Ii€el poOOTH 3alydarOThCsl EKCIEPTH B MPEIMETHUX Tally3sX.
Pesynbratu opopMIIAIOTECS Y BUTIIAAI 0231 3HaHb HA OCHOBI OHTOJIOT1H.

3. BusHaveHHs 3MiCTy HAYKOBHX JOCIHiKeHb. P030ip 3MiCTOBHOT'O HAIOBHEHHS JOKYMEHTA 1 HOTO
NpUB’ sI3Ka JI0 MIEBHOI peMeTHOT 06nacTi. BusHaveHHs TepMiHIB 1 OHATH, BUKOPUCTAHUX B JIOKYMEHTI, 1
IIPUB’ SI3Ka JI0 OHTOJIOTIH MPeaMeTHOI 00J1aCTi JOCIIHKEHHS.

4. Tlomyk indopmarii B 6a3i 3HaHb. MOXKITHBI J1Ba BapiaHTH PO3BHUTKY IMOJIIN:

a. TMOIIyK JOKYMEHTIB 32 3alIITOM KOPUCTYBaua,
b. momyk nokyMeHTIB, SIKi OB’ f3aHi 3 TOKYMEHTOM ab0 CXO03Ki Ha 3aJaHHil TOKYMEHT.

5. KigbKicHHMIA aHaji3 — BUSHAUEHHS KIUTBKOCTI JOCTIAHUKIB (TOCITIPKEHB) 3a TATy3IMH 1 TEMaTHKAMH.
Taxwuii aHa3 HEOOXiTHUH [Tl BU3HAYSHHS IIEPCTIIEKTUBHOCTI JOCIIKEHb B TIEBHIH TaTy3i UM TEMi.

6. Iurerpamis 3 iHIIMMU CUCTEMaMM — BUKOPUCTAHHS €JIEKTPOHHUX O10110TeK 1 HaJaHHS BIACHOTO
nporpamuoro intepdeiicy (API) st moctymy 10 cucteMu.

[IpocTip maHMX HAYKOBHX AOCIiKEHb NpPU3HAUYEHHWN IJIsl 3aCTOCYBaHHs, HacaMIepen, y rarysi
HAayKd Ta OCBITH, a TAaKOXX B INPOMHCIOBOCTI Ul MOIIYKY HOBHUX TEXHOJIOTIH 1 CHigKyBaHHS 3a iX
PO3BHTKOM 3 METOI0 MaiOyTHBOTO BHKOPHCTaHHS. BIpoBa/KeHHS NPOMOHYETHCS B YHIBEpCHTETax Ta
HAYKOBO-AOCHIAHUX IHCTHTYTaX, Npo(iIbHUX MiHicTepcTBaxX, Bumiii arectauiiiHiii kowmicii. Takox
MOJKJIMBE He3aJIeKHE 3aCTOCYBAHHS JJIs iHTerpamii JaHuX 3 Pi3HUX OpraHizaliil Ta yCTaHOB.

Po3po6itoBana mporpama Mae MiCTHTH Taki Moy (puc. 5):

1) Gasa maHux i 3HaHE,

2) migcucrtema iHTerpaiii i 30upaHHs iHpoOpMAIIii;

3) migcucTeMa aHaisy;

4) Web-niopTasn st KepyBaHHsI CHCTEMOIO 1 BiTOOpasKeHHs pe3yIbTaTiB pOOOTH CUCTEMH.

Web-noptan

A

[Migcuctema iHTerpauii i
360py iHhopmaui

\ Basa AaHux onuciB /

OOKYMEHTIB Ta KITo4OBUX
cnis

[ligcuctema aHanisy

Puc. 5. liaepama 3anesxcnocmeti komnonenmis
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baza panux i 3HaHb NpHU3HAYCHA A HAKONHMYECHHS CTPYKTYPOBAaHMX JAaHUX 1 METagaHuX Ipo
HaykoBi myOuikauii. BoHa € LeHTpaqpHOI0 YacTHHOIO NPOrpaMH, OCKUIBKM Hajae iH(opMarmiio iHIIMM
MonyisiM Takox B 0a3i maHux 30epiraroTbcs MeTafaHi HpO JOKYMEHTH — TOOTO IEpeTBOpeHi B
3po3yMinuil 1uig nporpaMu GopMaT 3 METOIO IOAAIBLIONO aHaMi3Y.

Ockinbku cucteMa mependayae iHTErpamio 3 iHIIMMHM CHCTEMaMH 1 JpKepeldaMu JOKYMEHTIB Mpo
HAYKOBI AOCIiPKEHHS, BOHA Ma€ MaTh (PyHKUIOHAJIBHICTH, AKa O J1aBana 3MOTYy 3UYMTyBatu (ailiu B pi3HUX
(opMarax i HamaBaTH CBOI JaHi JUI iHIIMX cHCTeM. 3a me Bignosinmae Ilimcucrema inTerpamii i 300py
inpopmauii. Yepes 1o micucTeMy HANOBHIOEThCS 0a3a naHuX. PesynbraToM poOOTH MOIYNS € CTPYK-
TypoBaHa iHpopmaLis mpo JokyMmeHT. llincucrema anamni3zy aHamisye JOKyMEHTH Ha OCHOBI METaJaHHUX Ta
peaitizye KinbKa pi3sHHX CTpaTerid MOpiBHSIHHSA JOKYMEHTIB.

[lepmmM eramom peanizanii TpocTopy JaHUX HAYKOBUX NOCTIUKEHb € MPOCKTYBaHHS 0a3u NaHUX
(BM). Cxemy B/] moaano Ha puc. 6.

ABTOp
KaTtanor YK Ko
Koa MpisBuLe
YK ABTOpU_[JOKYMEHTHN IM’'a
Hassa Koa AokymeHTa Mo 6aTbkoBI
Koa npeaka Kopg aBTopa
Tun AoKyMeHTa
Koa
— \ 4 , Hassa
My6nikais T S s
Kon 3axig
ISBN E:gsa
—p K
YAK Kop_tnn_nokymeHTa o A
HasBa Kon_ YK Ha3Ba
JaTa nocTyrnneHHs — Jata
Jarta CTBOPEHHS .
BUAaBELb K-CTb CTOD Kog_po3milleHHs
url
Koa_nyGnikauii
Kog_saxoay
Kog_onucy :
Hlerzonis Po3mileHHs
Ko,zll, Kon
xml-onnc Kpaika
Micto

Puc. 6. Cxema BJ] 061iky Haykosux 00cioxnceHsb

baza nmanux peamizoBana B CKBJl SQL Server 2005, mo na€ 3MOry BHKOPHUCTOBYBATH BEIUKHIl
apceHas rOTOBUX PIllleHb JUTs aHATi3y JaHHUX 1 TEKCTIB.

HonaBanHs MOKyMEHTa 1O CHCTEMH BimOyBaeTbcsi uepe3 Horo po30ip. OCKINBKH JOKYMEHTH
BiJIPI3HAIOTHCS SK 3a (popMaToMm, Tak i 3a 3MiCTOM, TO HEOOXiTHO TMepen0aYnTd MOKIHUBICTh JOJAaBaHHS
PO3IMIMPEHHS MOXKIIUBOCTEHN JIs1 po300py.

6. 3aco0u peatizanii cxoBHIIl Ta MPOCTOPIB JaHUX
st peanizaiii cCXOBHIII Ta MPOCTOPIB JAHUX BUKOPHCTOBYIOTH CUCTEMH YIIPABIiHHA 0a3zaMu JaHUX,
3aco0u OOMiHYy naHMMHM Ta iHTerpaiii. Jkepenaa maHuX, Taki sK €JICKTPOHHI TaOJMIll, MYyJIbTHUMEIidHA
iH(popMaIlis TOIO, MOKYTh MAaTH CBOI BJIACHI 3aco0M 30€piraHHs Ta OINpAaIfOBaHHS, 1 TOZI 3aBIaHHIM
3aco0iB iHTETpallil € po3Ii3HaBaHHS WX 1HPOPMAIIIHUX pecypciB Ta opraHizallis JOCTymy 10 HuX. Komn
HAeThCs MPO CXOBHINA JaHUX, TO CTPYKTypa JDKEpesl € BiJIOMOIO Hamepel, i OCHOBHHM 3aBJIaHHIM €
OUMILICHHS Ta 3aBaHTAXXCHHS CAMUX JaHUX.

36



Puc. 7. Jiaepama xnacie azpecamy Document

st mpocTopiB JaHWX HEOOXiTHO 3a0€3IEYUTH MOXKITMBICTD MPAIIOBATH 3 TIPOTPAMHHIM MPOIYKTOM,
SKOTO TEOPETUYHO MoXke i He OyTh Ha poOouill cranmii kKopucTyBada. SIkmo He mependadat Takoi
MOJKJIMBOCTI, TO HEOOXIHO NependaynuTH po3pOoO0JCHH CXOBHINA JaHUX TaKOl CTPYKTYPH, 00 y HHOTO
MOJKHA OYJIO 3aBaHTXKUTH JlaHi 3 JpKepes JaHuX I 3a0e3eueHHs BIAMOBII Ha 3alTUT KOPUCTYBaya.

6.1. TexHoJorii Ta 3acod0u peaJizaiii CXOBHII JaHUX
[TopiBHsIIbHY XapaKTEPUCTUKY 3aCO0IB peatizallii CXOBHUII] JaHUX MOJAHO B TAOJIHIII.

IlopiBHAIbHA XapaKTEePUCTUKA 3ac00iB peasizamii CXOBUII JaHUX

3acio IlepeBaru HenoJtiku
1 2 3
Oracle Warehouse Builder | CYBJ] pisas Koprmopariii; MokHa BHKOpHC- |l iHTerparii HeoOXigHO mMomepes-
Oracle Data Integration TOBYBATH SIK KOMIIOHEHTY OpI€HTOBAHOI Ha JIaHi | HBO OIMKCATH JDKepelia JNaHWX Ta B
Oracle Optimized Warehouse | apxitektypu B cepemoBuiti SOA abo Bl.|pydHOMYy pexuMmi Hamaroaute Impo-
Hyperion MicTuTh. TepeMIllleHHs NaHWX, CHHXPOHI3a- | Ieypy NEePEeBIPKHU SIKOCTI JaHuX

1110, EPEBIPKY SKOCTI IAaHWX, KEPYyBaHHsI IaHU-
MH, CEpBICH NEPEBIPKH aKTyaILHOCTI JAHUX
Database Application Server | Ilnardgopma mms cTBOpeHHsA 1 posropTanHs | [13 mpoMiXKHOIO piBHS
pO3paxoBaHUX Ha Garato KOpPUCTYBadiB Mepe-
xkeBux Tporpam st Web, KiieHTaMu SKUX
MOXyTh OyTH AK CTaHIapTHI Opay3epH, Tak i
Java-3actocyBaHHs 1 aTlIeTH)
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IIpoodosoicenns mabauyi

1 2 3

SQL Server 2008 Mictute 3acobu inTerparii Integration Services, |k i mis Oracle, mpairoe 3 Hamepen
aHamidy Analyss Services, ¢opMyBaHHsS 3BITIB | BIIOMUMH JKepenaMu
Reporting Services, Habip iHCTPYMEHTIB KepyBaHHS
cxopimamu  maHnx Management Studio, wabip
IHCTPYMEHTIB PO3POOICHHS 3aCTOCYBAaHb 1HTEJNEK-
TYaJIbHOTO  OTpAIfOBAHHS  JaHuxX  Business
Intelligence Development Studio

Biz Tak Cepsep iHTerpalii nae 3Mory aHaizyBaTu Tekc- | DyHKIIOHYe 3a IMPUHIMIIOM CIIOBI-
TOBI JaHI Ta 3alMCyBaTH Yy CXOBHIIE J[aHUX; |IIEHb, IO POOWTH SKICTH iHTerpamii
(bYHKILIOHYE SIK HAa BHYTPIIIHBOKOPIIOPATBUHOMY, | CUJIBHO 3aJISXKHOIO BiJl KOPHCTYBaya
TaK 9aCTKOBO 1 HA MIDKKOPIIOPATHBHOMY PiBHSIX

Informix MetaCube Omur 3 upoxaykriB (INFORMIX-MetaCube for | PospaxoBanuii Ha po3poOieHHs cXo-

Excd) nae 3mory 3mificHioBaTH OaraTtoMipHHIA
aHAN3 Iy)Ke BEIUKUX JIaHUX Oe3MOCepeiHBO 3
Excd-tabmuus.  INFORMIX-MetaCube  Agents
JIa€ 3MOTy OIPAIbOBYBATH 3alUTH Y (POHOBOMY
PeXIMI.

BUIIl JAHUX, ajJe 3aco0W iHTerparii
NOCTYNaroThesl aHajioriyuanM B SQL
Searver yn Orecle

Visua Warehouse (IBM)

o cimefictBa mnporpamHuX mnpoxykTis |BM
BXOJIUTh MPOMIXKHHU# cepep Dataloiner, sikuii nae
3MOTy iHTeTrpyBatd naHi 3 pensmidanx BJ Ta
3aBaHTAXKYBATH JIaHi 3 TEKCTOBHX (haiiiniB

OOMeXeHUH TIepertiK MiATPUMYBaHUX
oreparifHuX cucreM — Juisi Bepcii 5.2
Bix kBiTHst 2009 p.

Netezza

ApxiTekTypa 3 MacoOBMM IapayiesisMoM 0e3
noJIiuTy pecypcis (Ha piBHi 30epiraHms) i cumer-
pudHa GaraTonporiecopHa apxirekrypa (Ha piBHi
XOCTa), TMPUCKOPEHHS OIPALFOBAHHS IAHUX il
Yac repelaBaHHsl JI0 CXOBHIIA

3akpuTa TEXHOJOTIs, MacmTaboBa-
HICTh JI0O COTEHb TepabaiTiB, HEmoC-
TaTHBO pO3po0IIeHi 3aco0m iHTeTparTil

Teradata

3a paXxyHOK TEXHOJIOTil MacOBOTO IMapayieli3my
cxoBuie Teradata mokHa waciitabyBaTd Ji0
NEKUIBKOX eTa0aiTiB

3akpurta apxiTeKTypa, HE MiITPUMYE
SaaS

3aco0u iHTerpalli MOXKHa PO3JIIIMTHA Ha JIBa YMOBHI KJIacH: IHTErpallisi 3aCTOCYBaHb Ta 1HTErpallis
BeO-3acTocyBaHb. 3aco0M iHTETpamii 3acTOCYBaHb PEali3yloThCs 3a JOMOMOTOI0 IMPOMIKHOIO IHmapy,
crieriaizoBaHuxX 3aco0iB Ta cepBepiB iHTerpaiii. 3acodu iHTerpaiii 3acrocyBab po3pobieno B Oracle,
SQL Server. YzaranpHeHy cxeMy iHTerparlii JaHuX MoJaHo Ha puc. 8.

5

CnoBilleHHs \)

Hxepena faHux

KomnoHeHT KomnoHeHT
HaniscTpykTy Ans aHanisy Ans aHanisy
poBaHi AaHi TEKCTY JaHux
] HecTtaHpap-
Aai, wo THe Axeperno OB6’egHaHHs
nocTynaioTb 3 faHIX
3anisHeHHSAM
KomnoHeHT
CtaHgapTHe ans
B Axepeno OUYNLLEHHS
asu JaHux NaHUX
JaHux

Cnyx6u inTerpauii

O6’ekTn-oTpUMyBaui
MoBinbHi
npucropi

——k CxoBuLya
7/ AaHux
A 3BiTK

Puc. 8. Vzaeanvnena cxema inmeepayii 0anux
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Hns interpauii reoindopmanii Ta 0a3 JaHMX BHKOPHUCTOBYIOTH CHeELiami3oBaHi 3acobu, ki
MEPETBOPIOIOTH BEKTOPHI JaHi Ha crienianbHui Gopmar.

[Ipoctip ganux BuMarae HaGarato OiTbLIC TEXHOJIOTIYHMX Ta METOAMYHHMX DIlICHb, OCKUIBKH Yy
HBOMY ONPAlbOBY€EThCA iH(QOpMALS 3 PI3HUMH CTPYKTYpaMHu AaHUX, Hamepel HEBU3HAYEHHMH, a TaKOX
BHUKOPHUCTOBYIOTBHCS Pi3Hi 3acO0M OIpaLllOBaHHsI Ta 30epiraHHs JaHUX.

6.2. Texnouiorii Ta 3aco0u peaJiizauii npocTopiB 1aHUX

SIKIIO pO3risiIaTH TEXHOJOTii, AKi JAr0Th 3MOIY peayli3yBaTh MOJIMBOCTI MPOCTOPIB AaHUX, TO
HacamIepe HeoOXiTHO 3yMUHUTHUCS Ha 2pid Ta xmapHux obuucrennsx (anrn. Cloud Computing).

Cepsic-opieHTipoBaHa TpiA-TEXHOJOTIs HaJa€e HOBI MOXJIMBOCTI, SKHX He Oylo B Mepexkax,
OpraHi30BaHUX 3a CXEMOI0 pPeer-to-peer abo kiieHT-cepBep. DYHKIIOHYBaHHS 1 B3a€MOZisl CepBiciB
ONMU3BKI 10 TEXHOJOTil MYJIbTHAr€HTHHX CHUCTEM, a POJIb IHTENEKTyaJlbHUX arcHTIB BHKOHYIOTb Ipif-
cepsicu. [Ipu bOMy B TaKOMy MOIaHHI BOHM MarOTh HU3KY Hepesar nepen Web-ceppicamu. Cepes HUX:

—  MOXJIMBICTH pealtizanii (yHKIIIOHAIBLHOCTI MOUIYKY JaHUX, HE 00MEKEeHOT HAOOpOM MPOLEAYD,
peasi3oBaHUX Ha CepBEpPi CXOBHILA JaHUX;

—  MOXJIMBICTb 31MCHIOBATH aHAJI3 SIK B [NIOOAILHUX, TaK 1 B KOPIIOPATUBHUX MepekKax;

— MOXJIMBICTH IPOAOBXKYBATH POOOTY CEpPBICIB-areHTIB MOIIYKY Ta 30MpaHHsA OaHUX 1 michs
BUKOHAHHS KOHKPETHOTO 3aIUTY;

— BOyIoBaHa MOKIMBICTH TepelaBaHHs NHpaB JOOCTYIY O JAaHUX BiJ KOPHUCTyBada 10 Yyciel
MIOCTiIOBHOCTI TPi/I-CepBICiB 3a JOMOMOTro0 HU(PPOBOTo cepTudikary.

CepBic-OpieHTIpOBaHWH MiAXiM 0 CIA0KO3B'I3aHUX MACHBIB JaHUX SK IO MPOCTOPY MAHUX A€
3MOTY BK€ CHOTOJIHI CTBOPIOBATH CEPBiCH HOBOT'O PiBHA, IO onepyroTs He Tinbku b/l abo Meramanumy,
ane i mpairorTh Oe3mocepennbo 3 Web-ganumu Ta iHIMMH CabKOCTPYKTYpOBaHHME pecypcamu. [Ipu
LBOMY BiAYyBa€ThcsA MOTpeda 3acTocyBaHHs HoonpauboBanux TexHosorid CKBJl ams mpoctopiB maHux
UIs TOro, IOOM 3 HOBUX IMO3MLIA BHUpILIyBaTH MpobieMmy iHTerpamii ¢enepajbHUX TI'€TepOTeHHUX
iH(pOpMaLlitHUX pecypCiB.

XMmapHi OOYMCIICHHS— TEXHOJOTiS ONpAallOBaHHS JAaHUX, 3@ SKOI0 IporpaMHe 3abe3nedeHHs
Ha/Ia€ThCsl KOPUCTYBaueBi sk [HTepHeT-cepBic. KopuctyBau Mae nocTym 10 BIacHUX JaHUX, aje HE MOXe
KEepyBaTH 1 He MOBHMHEH IKIyBaTUCS MPO 1HQPACTPYKTypy, ONepalliifHy CUCTeMy i BJacHE MporpamHe
3a0e3neueHHs, 3 SIKUM BiH MPALIoE.

ChoroJHi € TaKi peanizayii xmapuux oduuciens, OB si3aHi 3 MPOCTOPAMHU JJAHUX.

a Windows Azure — xwmapHa omnepamniiiHa cuctemMa kommanii Microsoft, npusHauena st
pO3po0INieHHsT W 3amycKy Be0-3aCTOCYBaHb, sIKi BHKOHYIOThCSI Ha cCepBepi IOCTadalbHHKa, a HE Ha
KOMIT'IOTEepi KopucTyBaua. Bxomuts 10 cknany miatgopmu Microsoft Azure. BukoprcToBye persiiitHi
CTPYKTYpH JuIs 30epiranus qanux. Takox mepenbavacThes BuKoprucTanus SharePoint 8 xmapi.

b. Google App Engine — e miardopma, sika gae 3MOry BUKOPUCTOBYBATH OJIHY 1HOPACTPYKTYpy
JUIs CTBOPEHHSI i XOCTHHTA CBOTX 3aCTOCYBaHb. BUKOPHCTOBYE HEpeslliHE PO3IIOJIiICHE CXOBUIIE JIAHHX.

[TopiBHAEMO OOU/IBI TEXHOJIOTII.

VY xmapi, K 1 B Ipijl, aKyMYJIIOIOThCS MTOTY>KHOCTI, 1100 OJIepyKaTH €KOHOMIYHIIIIE, MacIITa0OBaHIIIIe
pimeHHs i M030aBUTH KOPUCTyBada HEOOXiTHOCTI MpPALlOBAaTH BHHATKOBO Ha BIACHOMY alapaTHOMY Ta
nporpaMHoMy 3abe3redeHHi. [Ipote 3a JiecaTh poKiB 3 MOMEHTY TOSIBU 1Jie1 TPiJ] MPUHIMIIOBO 3MIHHIIACS
00CsTY ONpanbOBaHUX JAHMX, 3'SBUINCS BipTyami3auiiHi pilieHHs.

APXITEKTypH TPia i XMap BiIPi3HAIOTHCS, OCKIJIBKHA BOHH CTBOPIOBAJIMCS 3a PI3HUX nepeaymoB. Ha
Nepuly BIUIMHYJIO NpParHeHHs e(QeKTHBHILIE BUKOPHCTOBYBAaTH MAOPOTi PO3MOALUICHI OOYHCIIOBAIbHI
pecypcH, 3poOUTH X TUHAMIYHUMH i ogHOpiqHEMHU. ToMy apxiTekTypa moOyJoBaHa Ha 1HTETparii BKe
ICHYIOUHX PECYPCiB, BPaXOBYIOUH alapaTHE Ta MPOTrpamMHe 3a0e3MeUeHHs, OnepaliiiHi CUCTEMH, JIOKaIbHI
3acobu, 1o 3a0e3MeuyroTh KepyBaHHS i O0e3reKy. Y pe3yibTaTi CTBOPIOETHCS «BipTyajbHa OpraHi3alis»,
pecypcu sIKOi, IMepeBeleHi B JIOTiYHY (OpMy, MOXYTb BHUKOPUCTOBYBAaTHCH WICHAMH TIJIbBKH L€l
opranizanii. [cHyBaHHs 11i€1 oprasizalii TiATPUMYEThCS M'SITbMa PIBHAMH MPOTOKOJIB, IHCTpYMEHTaMH 1
cepBicamu, moOynoBaHUMH ToBepxX HUX (puc. 9, a). HmwkHiM € iHQpacTpyKTypHUii piBeHb, 10 MOEIHYE
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KOMITIOTEpH, CHCTEMH 30epiraHss, Mepexi, perno3uropii KoaiB. Buie HBOro posramoBaHuil piBeHb
3B'SI3HOCTI, Ha SIKOMY BH3HAa4YCHI KOMYHIKalliliHi MPOTOKOJM ¥ TpoTokonu ayreHTH(ikamii. PecypcHuii
piBeHb 3a0e3mnedye HalaHHS PECYPCiB, MOXKIMBOCTI KEPYyBaHHS HUMH, MO MK OKPEMHUMH KOPHCTY-
BadaMu i oruary. KonekTuBHHII piBeHb JOTOBHIOE PECYpCHHIA, Jal04d 3MOTY OIlepyBaTH Habopamu
pecypciB. PiBeHs nonaTkiB ciayrye i MATPUMKA POOOTH AOAATKIB.

PiBeHb 3acTocyBaHb PiBeHb 3acTocyBaHb
PecypcHuit KonektusHui PiseHb U PiBeHb yHigikauii
yp . , . [MnaTdpopmMHMii pieHb y (p H
piBeHb piBeHb 3B’AI3HOCTI pecypcis
PiBeHb iHpacTpykTypu PiBeHb iHpacTpyKTypn
a o

Puc. 9. I[lopiensnus apximexmypu 2pio ma XmapHo2o oOYUCIeHHs.

ApXITeKTypa XMap BIIKpHUTA JJIsl JOCTYITY Yyepe3 Mepexy, a He TiIBKH B paMKax Tpija. 3BepTatoThCs
JI0 TyJiB OOYHMCIIOBAIBLHUX PECypCiB 1 cHCTEeM 30€piraHHs JaHUX 3a CTAaHIAPTHUMHU MPOTOKOJIAMHU,
nanpuknan takuM, sk WSDL i SOAP, abo 3a gomomororo texuomoriii Web 2.0 (REST, RSS, AJAX), a
TaKOX 4epe3 icHyrodi TexHousorii grid. [IpoTokomu xmMap MOXHa pO3AUIMTH Ha YoTupH piBHI (puc. 9 0).
[HhpacTpyKTYpHUIl piBEHb MICTHTh «CHpPI» KOMITIOTEPHI pecypcu (CepBepH, CHUCTeMH 30epiraHHs,
Mepexi). PiBenb yHidikarii pecypciB MICTUTh Ti caMmi pecypcH, aje B abCTparoBaHOMY BHII — X MOXKHA
MoJJaTH KOPUCTYyBayaM BEPXHBOTO PiBHS SIK BipTyai3oBaHi cepBepH, KIIacTepy cepBepiB, (aiioBi cucTEMH
it CYB/1. PiBenb mumaTdopm goaae HaOip crieliai3oBaHuX iHCTPYMEHTIB, 110 3B’ si3ye [13 i cepBicu moBepx
VHIBEpPCAJIbHUX PECYPCiB, YTBOPIOIOUH CEPEOBUIIE JUIS PO3POOICHHS i BIPOBAKCHHS JIOJIATKIB.

BucnoBkn
PosrnsHyTo aHanmi3 Takux 3aco0iB MOOYIOBH CHCTEM HPUHHATTS PIllICHb, SIK CXOBHINA Ta MPOCTOPH
JIAaHKMX, a TAKOXK 3araJIbHUHN aHaJIi3 Taay3l KOMIT IOTHHTY.
HaykoBa HOBM3HA CTAaTTi MOJISITa€ y BCTAaHOBJICHHI (POpPMaIbHUX BIJIMIHHOCTEW MIK TaKHUMHU
00’ exTamu, siK 0a3u JaHUX, CXOBHUIIA TAHUX Ta IPOCTOPH JaHUX.
IlpakTyHe 3HAYeHHs CTATTI MOJIATa€ Yy BHU3HAYCHHI OCHOBHUX 33Jad KOMIIOHEHT CHCTEM
NPUIHSTTS pillIeHb Ta 3B’ SI3KY MK HUMH.
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