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OnucaHo NpoeKTYBaHHS CUCTEMHM IHMHAMIYHOI iHTerpamii c1adocTPYKTYpPOBaHUX JAHUX
3 BUKOpHCTaHHSIM TexHoJorii Mash-Up. Oxapakrtepu3oBaHo ¢(yHKIiOHAIbHI BHMOTH [0
CHCTeMH AMHaMiuHOi iHTerpamii ganmmx Ha ocHoBi TexHojorii Mash-Up. 3anpononoBano
AJITOPUTM NOOYIOBU OHTOJIOTIYHOI MOAeJi BCiX cHCTeM, IO iHTErpylOThCS Ta AJITOPUTM
oTpuMaHHsA iH(popMaliiHUX pecypciB i3 cucTeMu, M0 iHTerpyerbesi. Po3risinyTo apxitektypy
Ta npuHOMNu podoru cucremu Shares and Discounts Mashup muHamiuHoi iHTerpamii
€J1200CTPYKTYPOBAHUX AAHUX.

Kiaou4oBi ciioBa: AuHamiyHa inTerpauisi, Texuosoris Mash-Up, npoexryBannsa Mash-Up
cucremu, apxirekrypa Mash-Up cucremu.

This paper describes the designing of semi-structured data dynamic integration system
using Mash-Up technology. The functional requirements to dynamic data integration system
based on Mash-Up technology have been characterized. The algorithm of ontological models
construction of all integrated systems and the algorithm of infor mation resour ces getting from
the integrated system has been proposed. The architecture and functional principles Shares
and Discounts Mashup system of semi-structured data dynamic integration has been
consider ed.

Key words: dynamic integration, Mash-Up technology, Mash-Up system designing,
Mash-Up system architecture.

Beryn. 3arasibHa mocTanoBKa npodJemMu

ChoroziHi, 3BayKarouu Ha akTUBHUH po3BUTOK Web 2.0, Bke HAKOMMYEHO Ta HEBMUHHO 30UTBITYEThHCS
KUIBKICTh iH(OpMAIIHHUX pecypciB pi3HOMaHITHOrO xapakrepy i1 3MicTy. [locTae nmpobiema onepaTHBHOI,
JMHAMIYHOI IHTETpallil JaHUX, BUIULIIOUH TP [IbOMY 3MicT iH(opMaIlii Ta 30epiraloun CEMaHTUKY JaHUX.
Xapakrep 1 CKJIagHICTh MOMJIMBHX JUIi BHKOPHUCTaHHS METOJIB BHPIIICHHS IIi€i MpoONeMH 3aJeKHTh
HacamIlepes BiJl piBHIB Ta CIOcO0iB iHTerpailii, BIaCTUBOCTEH OKPEMHUX JKEpelN JaHHX i BCi€l CYKYITHOCTI
Jokepen. HaiirepcneKTUBHINIMM ChOTO/IHI HANIPSIMOM PO3POOJICHHS CHCTEM JUHAMIYHOI iHTerpamii JaHux
BBaXXAETHCSI MTPOCKTYBAHHS CHCTEM, IO MPAIIOI0Th, BUKOPUCTOBYIOUH TexHonoriro Mash-Up nuHamivHOi
inrerpanii manux [1]. CporogHi Taki CHCTEMH aKTHBHO PO3BHBAIOTHCS 1 JAIOTh KOPHCTyBayam 3MOTY
JTMHAMIYHO 30MpaTH, BUKOPHCTOBYBaTH 1 mepemaBath Web-pecypcu. MeTOO LHUX CHCTEM € CTBOPEHHS
HOBHX KOPHCHHX arlTiKamii i3 JOCTymHUX iHPOpPMaIiiHUX pecypciB.

[IpoekTyBaHHS CHCTEMH IUHAMIYHOI iHTErpalii c1abOCTPYKTYpOBaHHUX JaHUX 3 BHKOPHUCTAHHSM
texHonorii Mash-Up BuMarae BpaxyBaHHsI JJOBOJI BEIHKOI KUIBKOCTI PI3HOMaHITHUX (aKTOPiB, A0 SKHX,
HaIPUKIIAJ, HaJeKaTh: OpraHi3allis 3aJaHHsI MOXKJIUBUX 3alMTIB KOPHUCTyBaya, JMHAMIYHICTE OTPUMAaHHS
KONaXiB JaHWX, (OpPMyBaHHS BIAMOBIAI Ha 3amUT KOPHCTyBaya, BU3HAYCHHS CIUIBHHX PHC
iHpOpMaIITHUX pecypciB, OCOOIMBOCTI CHCTEM, IO IHTETPYIOTHCS, TOINO. BimoMumu po3poOHHKaMH
CHCTEeM IHTerpaiii JaHuX Ha OCHOBI TexHousorii Mash-Up moxxHa Ha3Batu Microsoft, Google, Yahoo,
Tomo. 3Ba)karouk Ha aKTUBHHH po3BUTOK Mash-Up cucrem Ta Ha iX Benuue3Hi (yHKIIOHAIbHI
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MOXIIUBOCTI, OCOOJIMBO aKTyaJIbHOIO € 3a7a4a po3pOOJICHHSI MiAXO0/IiB, TEXHOJIOT1H, apXiTEeKTYpHUX pillleHb
1 THyYKUX IHCTPYMEHTAIbHUX 3aC00iB MPOCKTYBaHHS CHUCTEM JWHAMIYHOI iHTErpalii claboCTpyKTypo-
BaHUX JaHMX, 110 IPAIIOITh HAa OCHOBI TexHousorii Mash-Up Ta HajaHHS peKOMEHAAaIild OIpairoBaHHS
iHpOpMAIIITHIX pecypCiB Y TAKHX CHCTEMAaX.

3B’ 130K BHCBIT/IeHOI MP006JeMH i3 BaXKIUBUMHU
HAYKOBMMH Ta NMPAKTUYHUMH 3aBJIaHHIMH

VY 3B'I3Ky 31 CTPIMKHM 3pPOCTaHHSIM YKpaiHCHKMX 1 CBITOBHUX iH(OpPMAIifHUX pecypciB METOAH
IMHaMIYHOI iHTerparii iHdopmanii Ha ocHOBI TexHoiorii Mash-Up Ta ompaitoBanHs iH(opMamiiHuX
pecypciB y cucTemMax Ha OCHOBI M€l TeXHOJOril mepedyBaroTh y (OKyCi JOCHIIHUKIB (enepaTHBHIX
CEpENOBHII 1 MPEACTABISAIOTh HAYKOBO-TIPAKTHYHHN THTEpeC JUIsi PO3POOHUKIB CYYaCHHX PO3IMOIUIEHUX
IHTENEeKTyalbHUX 1H(QOpMaLlifHIX CUCTEM, ajie YUCIIEHHI MPOOJIEMH BCE JK 3AIUIIAIOTHCS HEBUPIIICHUMH.
Ha »anp, MOKM HeMae YiTKO BHU3HAYCHHUX PEKOMEHJAIlid 10 MOOYIOBH CHCTEM IWHAMIYHOI iHTerparii
naHux Ha ocHOBI TexHonorii Mash-Up. Taki mpoekTu pealni3yroThesi TIepeBayKHO 3aBISKH BIACHUM 111esM
Ta PilICHHSIM.

AHaJti3 0CTaHHIX JOCTiTKeHb TA MyOaikanii

Po3pobiiennss MeroniB iHTerpaiii iHdopMalifiHUX pecypciB — OIHA 3 HAHOUIBII aKTyaJIbHUX
npobieM B Tamy3i iHpopManiitaux cucteM. OcoONMBO BENUKY yBary BOHa CTalla IPUBEPTATH 13 PO3BUTKOM
CHICTEM IHTerpailii JaHuX, IO NPaIiol0Th, BUKOPUCTOBYIOUH TexHomoriro Mash-Up [1]. Mash-Up cucremun
SIBJISIOTH COOOI0 HOBUU THIT IHTEPAKTHMBHHMX BEO-I0JATKIB, 00'€IHYIOUM BMICT 3 JEKIJIBKOX CEpBICIB a0
pecypciB B HOBHI cepBic abo pecypc manux. [Tossy Mash-Up cucteMm cripyuuHUIO pO3pOOISHHS T0IaTKIB
Bukopuctanuss AJAX1 texuonorii. TlocTiiHO 30UTBIIYETHCS KUTBKICTh BeO-iHTEpdEHCIB U BHITyYSHHS
BMICTY 3 MOMYJISIPHUX BeO-caliTiB. ProgrammableWeb2 Bxe y 2007 poui HamiuyBaB nmonasn 1700 Mash-Up
cucTeM 1 0im3bko TphoX HOBUX Mash-Up cucrem noaaroThes koxkHoro mHs. bararo Mash-Up cucrem
aHOTYIOTHh iH(poOpMalilo 3 reorpadiuyHMX AaHMX JUIA Bizyamizamii iHdopmamii Ha KapTi, HampUKIA,
po3TalllyBaHHs 00paHUX PEeCTOpaHiB a00 00'€KTIB HEPYXOMOCTI.

Bukopucranns Texnomnorii Mash-Up 3a0e3neuye cTBOpeHHSI HOBUX CHOXHBUUX cepBiciB [2]. Kpim
TOro, Ha OCHOB1 KOkHOro Mash-Up noxatka MOKHa CTBOPUTH HOBHI OpPHTIHAIBHHN CEpBic, 110 HAJACTh
0e3iu HOBHX MOXIUBOCTEW Uil cTBOpeHHs HacTynmHux Mash-Up cucreM. 3a 10IMOMOror TEXHONOTIT
Mash-Up MokHa CTBOpIOBaTH IepcoHaii3oBaHi iH(opMaliiiai cepBicu Ha 6a3i icHyrounx. Hampukian,
texHonorii Mash-Up momarok, sikuii Hajae KOPHCTYBAdeBi JOCTYH JO JEKUIBKOX IHTEpHET-MarasuHiB,
MOXE TPOMOHYBATH OUTBII MPHIATHI TOBApH HAa OCHOBI Horo momepenHix niii abo iHdopmamnii mpo
KOpUCTYyBada B coliadbHHX Mepekax. Mash-Up cucremMu HOBHH MOXYTh JO3BOJHMTH KOPHUCTYBAdeBi
BUOHMpPATH TUTHKH Ti TEMH, K HOT'O IIKABIISATh.

Iurerpamis xouTeHTy B Mash-Up cucremax, sik mpaBuiio, JUHAMIYHA, TOOTO BOHA BiIOYBa€ThCS TMi[
Yac BHKOHAHHS, Ha OCHOBI BBENCHHX KOpHCTyBadeM JaHUX. s JOCSATHEHHS MIHIMalbHOTO dYacy
BHKOHAHHs OUIbIIicTh Mash-Up cucteM miaTpuMyrOTh TUIBKH JOCTaTHBO MPOCTI BUIW IHTErpallii JaHMX.
Hanpukiman, BOHM YacTo BHUKOPHCTOBYIOTh CTaHIAPTH30BaHI iIeHTH(IKATOpH O00'€KTiB (HampUKIa,
HIMPOTa/IOBroTa reorpadiyHux MO3uIii, abo yHiKaabHI HOMepa NMpoaykry, Taki sk EAN a6o ISBN) mis
JIETKOTO B3a€EMO3B’SI3KY PI3HUX JKepen abo mochyr. 3amuT JOCTYIy JI0 JDKEepen JaHuX abo MOITyKOBHX
CHUCTEM €, SIK MPaBUIJIO, HA OCHOBI KJIFOUOBHX CIiB, TEriB ab0 Kareropii iMeH, ayne Oe3 OOIIMPHOI MOCT-
00pOoOKH, I TEeperyisaly pe3ynbTaTiB 3 pisHux okepen. Omxke, cydacHe BuKopucTanHs Mash-Up
TEXHOJIOr11 moTpedye MOKpameHol MATPUMKH JUIs JHHAMIYHOI IHTEeTpallii JaHuX B TETEPOreHHUX 00’ €KTax
JaHUX.

Sx mnpaBuno, cxema Mash-Up iHTerpamii AaHWX Taka: BUKOHAHHS 3aBJAHHs, BH3HAYCHOTO
KOpUCTYBaueM, TMEPETBOPEHHS JaHUX JO0 pIBHSA cepBicy Ta TPEACTABICHHS TOTOBOTO KOJIAXY
iHhopMaliitHux pecypcis (puc. 1).
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Puc. 1. Cxema Mash-Up inmeepayii oanux| 2]

PosrnsHemMo feski npuKiIaay cydyacHUX HaiBigomimux Mash-Up cucrem.

IFTTT [3] (“if this, then that” — “skmo ne, Tomi T0”) — ne Mash-Up cepBic, sikuii n03BONSE
KOpUCTyBadaM MIIKIIOYATHCA 10 Pi3HUX BeO-momaTkiB (Hampuikiad, Face book, Evernote, LinkedIn,
Dropbox i T.1.) 3a IOIOMOrO TMPOCTHX YMOBHHX OIEPaTOPiB, BIIOMHX SK “perentu” i CTBOPIOBATH
MPOCTy aBTOMAaTH30BaHy TOCIIJIOBHICTh OIepailii, ska 3amyckaeTbes MpH BUKOHAHHI meBHOi ail. [FTTT
JI03BOJISIE KOPUCTYBa4YaM CTBOPIOBATH 1 OOMIHIOBATHCS ““pelienTaMu’’, SIKi BiIIOBIAIOTh CYKEHHIO: ““SKIIO
e, TOOl T€
CKJIaJIA€THCS BCHOI'0 13 TPHOX 3aKJIaI0K:

— Tasks (3apnanHs) — 11€ CIIMCOK BalllMX aKTUBHUX 3aBlIaHb.

99 CC

1e” YacTUHA pelenTa, ska Ha3HUBaeThcs TpUrepoM. JlOBOJI MPOCTHH y KOPUCTYBaHHI Ta

— Recipes (PenenTt) — 1e cnucok HaWMOMYJSIPHIMINX 3aBJaHb, SIKI BU MOXKET€ BUKOPHCTOBYBATH
SIK CBO1, TOOTO II€ IOCh CXOXKE Ha 3ar0TOBKU 3aBJIaHb.

— Channels (Kanamm) — e cHucOK MHiITPUMYyBaHWUX CEpBIiCiB, HA MOMEHT JOCITIJDKEHHS iX 54
(Hampuknan, Twitter, Evernote, Google Calendar, LinkedIn, Google RSS Reader, Gmail, WordPress i iH.).

Google Alerts [4] — cepBic Big momykoBoro riranrta. Lls cucrema mpairoe Ha OCHOBI imel
MOHITOPHHTY pe3yJbTaTiB MONIYKOBOT'O 3allUTy BIAMOBITHO A0 4YacoBHX 3MiH. DakTHYHO MOXKHA
HaJNAMTYBaTH “AJiepTH’”’ Ha MOSBY HOBHX pe3yNbTaTiB 3a 3amutoM. CricreMa BMi€ (PiIbTpYBaTH PE3yJIbTATH
1 BimOMpaTy HAWOTBII PeNeBaHTHI JaHi.

VY crnmcKy napaMeTpiB CHOBIIICHHS:
cam 3anuT (MITPUMYETHCS TAKOK CHHTaKCHC TOMIYKOBUX 3anuTiB Google);

— TuI 3anuTy (BCE, HOBHHHU, OJIOTH, Bi/1e0, 0OrOBOPEHHS, KHUIH);

YacTOTa OHOBJICHHSI MOBIIOMJICHB (y PEKUMI peaJbHOTO Yacy, pa3 Ha JIeHb, Pa3 Ha THXKJCHB);
(GUIBTp Kpammx pe3ynbTaTiB a00 BCIX;

— BiJmpaBka pe3ynbTaTiB Ha e-mail a6o y surmsni RSS-¢iny.

Wappwolf [5] — Mash-Up cepsic mis pobotu 3 daitnamu. Bin cxoxuii 3a ineero 3 IFTTT, ane 3
yXWIOM Ha O00poOKy ¢aimiB. €amHa moxmis TYT — JOJaBaHHS J0 TMalKd XMapHOrO CXOBHIIA
(migrpumyrotbest Dropbox, Google Drive, SkyDrive, Box) ¢aiina, a ock ziii TyT Moxe OyTr 6araTo:

— CHHXpOHI3allist 3 IHIMMMU XMapHUMH cxoBuimamu Box, SkyDrive, Google Drive, a Takox
3 FTP-cepeepom.

— pI3HOMAHITTS TPOCTUX orepamiid i 300pa)keHb: 3MiHa PO3MIpy, MEpeBEJCHHS y BiNTIHKH
ciporo, IOBOPOT, JOAaBaHHS BOASHOTO 3HAKA.
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— omeparii A7 3ByKOBHUX (aiiiB: KOHBepTallis B iHIUH Gopmar.

— omepamii s TekcroBux (aimi: koHBepramis B PDF, ¢dopmatu enekTpoHHHX KHWT,
3apanTakeHHs Ha Kindle, po3npykiBka yepe3 xmapHuii npunrep Google.

— omepamii s BCiX THIIB (aiiiB: JomaBaHHS B apXiB JO apxiBy, IepeiiMeHyBaHHS,
mudpyBaHHs/ nemupyBaHHs.

Posrisimaroun npuHmunu poootu Mash-Up cucrem, X Mo)KHA MOTUTMTH HA TaKi OCHOBHI TPYITH:

— ¢opmaTH 1 JOCTYII J0 JaHUX;

— BHYTpIIIHS MOJICNb JJAHHX;

— poboTa 3 BXiIHUM Ta BHUXIJIHUM TIOTOKOM iHQOpMaIii (3icTaBlIeHHS NaHWX, 3a0e3edeHHs
(YHKIIOHATBHUX MOXIJIMBOCTEW OIEepaTOpPiB MOTOKIB IAHMX, OHOBJICHHS JAHHUX TOIIO);

—  (yHKIIOHAIEHI MOXKIIHBOCTI (PO3IIMPIOBAHICTh, PO3ITOBCIOKEHHS TOIIO).

Y Mash-Up nomatky, KoOpucCTyBad MOKe O0'€JHYBaTH [aHi, OIKCaHI B pIi3HUX QopmMaTax.
Hanpuknan, Be6-popMatr BUKOPUCTOBYETHCS JUTS IMyOJTiKallil 4acTo OHOBIIOBAHOI iH(OpMAaIlii, HapUKIa,
3amuciB y Ojiorax, caliTax HOBMH TOIO; TAOJWYHHMU (popMaT MiAXOIUTH JUIS OMKMCY MOMACICH JaHMX Ha
OCHOBI Ta0nuIIb, TakuX Ik CSV-daiinu abo enekTpoHHi TabauIl; opMaT Ha OCHOBI PO3MITKH (HAIIPHKIIA],
HTML i XML) 3a3Buuaii yacTo BUKOPUCTOBYEThCS ISl MyONiKalii JaHWX; MyJIbTHMENiHHUN KOHTEHT,
Takud sIK Billeo-, ayaio- Ta 300pa)keHHs, CTalOTh BCe MOMMpeHimuMu. LI THOM maHuX MOXYTh OyTH
JOCTYITHI KOPUCTYBAYEBi 3 PI3HHUX JDKepen JaHuX. HalnommpeHimmMu JDkepenaMu JaHUX MOXYTh OyTH
TpaIUIliiHI CHCTEMH KepyBaHHS 0Oa3aMy JaHUWX, JOKalbHI (aiim, sKi JOCTymHi y (aiioBiid cucremi
BJIAaCHHMKA, BEO-CTOPIHOKH, BeO-cepBicM 1 BeO-momaTku. /[l ToOJErIIeHHS BHJIYYCHHS BeO-IaHUX
MpoBaiiiepu 4acTo OTPUMYIOTH iX BMICT yepe3 BeO-API.

Mera Mash-Up nonatka — o0'emHaHHS Pi3HUX pecypciB (IaHUX Y HAIIOMY BHIAJAKY) JUIsl CTBOPCHHS
HOBOro0 fofatka. Lli pecypcu npuxonsaTh 3a3BU4ail 3 pi3HUX JDKEpEN, B Pi3HUX GopMaTax i TpaHCIOPTYIOTh
pi3Hy ceMmaHTHKy. Jljus migTpuMaHHS CBOEI poOOTH KokeH Mashup-iHCTpyMEHT BHKOPHUCTOBYE CBOIO
BHYTPILIHIO MOZIENb JaHUX. BHYTpPIMIHI MOENb TaHUX € €JUHO0 TII00aTBHOI0 CXEMOI0, IO SBIISE COO0I0
yHiiKOBaHe TpencTaBlieHHs NaHWX. BHyTpimHs moxens nanux Mash-Up cucremu moxke Oyt abo y
BUTIISAL Tpady, ad0 Ha OCHOBI 00'€KTIB.

I'pagiuno-opieHTOBaHa MOEIb: Ha OCHOBI rpady Mu OyayeMo MOjeiIb, OCHOBaHY Ha MoBi XML i
BCbOMY TOMY, 1110 Oe3rmocepeanbo moB’s3ano 3 XML. Tob6To moaens Moxke mictutu unctuit XML, RDF,
RSS i 1.1, Binpmricte Mashup-101aTKiB BAKOPUCTOBYIOTh MOJIENb Y BUTIISAII rpady sSK BHYTPILIHIO MOJICIb
nanux. lle, 3BU4YaiiHO, MOTUBYETHCS THM, 110 OUIBIIICTh CHOTOIHIIIHIX JaHUX, B OCHOBHOMY B [HTepHETI,
Takux sK RSS-kanamu, € goctymHi aias 1poro Qopmary Momeni JaHux. ToOTo BCi jgaHi, sKi
BHUKOPUCTOBYIOThc Mash-Up iHCTpyMeHTaMH B il KaTeropii, TpaHCc(OPMYIOTh BXiJHI JaHi J0 BHUTIISLY
XML nepen ix o6poOKoto.

O0'exTHO-OpiEHTOBaHA MOJIENb: B I[bOMY BHIIQJIKy BHYTPIIIIHS MOJIENb JaHUX (POPMYEThCS y BHIIISAII
00'ekTiB (y KJIaCUYHOMY CEHC1 00'€KTHO-OpieHTOBaHe mporpamyBaHHs). OO0'€KT € eK3eMILIIPOM Kiacy,
SIKUIl BH3HA4a€ OCOOJIMBOCTI €JIEMEHTa, 30KpeMa XapaKTEPUCTHK ejleMeHTa (ioro arpulyTiB, mojiB abo
BJIACTMBOCTEH) 1 TIOBEAIHKU eneMeHTa (MeToau). Ciia 3a3Ha4YUTH, 110 B IbOMY BHIAAKY HEMA€E YKOTHOIO
SIBHOTO TIEPETBOPEHHS, BHUKOHAHOTO CHUCTEMOIO, SIK y BHIIAJKy TpadidHO-OpPIEHTOBAHOI MOJENi, aje
MPOTrPaMICT MOBHHEH BU3HAYUTH CTPYKTYpPY 00'€KTa BIAMOBIAHO 10 i1 TaHUX.

PoGora 3 BXiZHUM Ta BUXiJHHM MOTOKOM iH(opmalii y Mash-Up cucremi nuHamidHoi iHTErparii
JaHHUX XapaKTepH3YEThCsl HA0OPOM TaKUX XapaKTEPUCTHK:

1. Bicrapnenns nanux. {06 CTBOpUTH eK3eMIUISp BHYTPIIIHBOI MOJENi MaHHWX i3 30BHIIIHBOTO

okepena ngaHux, Mash-Up-qoqaTtok MycuTh 3a0€3MEUUTH  CTpATErilo 3a IONEPEIHBO  3aJaHUMHU
BIJIOBITHOCTSMU MDK BHYTPIIIHBOK MOJEIUIIO JaHUX 1 OaKaHUMM JpKepernaMmu qaHuxX. L{poro gocsrarmothb
BiIOOpaKEHHSIM JIaHuX. BimoOpakeHHS HaHUX — i€ IpoIec, HeoOX1IHUM JJi1 BU3HAYCHHS BiIIOBIIHOCTI
MDK eJIEeMEHTaMH MO JaHUX JDKEpena 1 BHYTPIIIHBOI MOJACIUII0 JaHUX. BimoOpaXkeHHS MaHUX MOXKE
oytu:

— PpY4YHE, KOJIM BCi BIAMOBIAHOCTI MIXK BHYTPIITHBOIO MOJCIUTIO TAHUX 1 MOJEJUTIO JTAaHUX JDKepena
JaHUX BPYYHY BKa3ye, OIHY 3a OJIHIEI0, PO3POOHHK MPOrpamMu. Y IbOMY BHITAJKy CHCTEMa ITOBHHHA TTOTIM
HaJaTH JesKi 3aco0M ISl KOPUCTYBaya, 100 po3poOUTH TpaHCHOPMAIIIFO.
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— HAamiBaBTOMATHYHE, KOJIM CHCTEMa BUKOPHCTOBYE METalaHi (HApHUKIAI, OIS IMEHa 1 TUITN) JUIs
MPOMO3UIIIA TMEBHUX MOXKIUBUX KoH(Irypamiii BimoOpaxkeHHs. 3BHYAiHO, KOPUCTYBa4 IOBHHEH
MIATBEPAMTH 111 IPOIMO3UIIIT 1 3a3BUYAl BUIPABUTH JISSIKI 3 HUX.

— aBTOMAaTH4HE, KOJIM BCI BIANOBIAHOCTI MDK JBOMa MOJEISIMH JaHHUX aBTOMATHYHO
TeHEepYIoThCs 0e3 BTpydaHHs kKopucTyBada. Lle ckimamna npobiiema B obnacti iHTerpaiii qanux. OCKiTbKy
mioma Mash-Up 3HaxoauTbes B “TOYATKOBIN CcTamii”’, med THN BiZOOpa)kKeHHs IOKH 1€ MOBHICTIO HE
MIATPUMYEThCS OYAb-IKUM iHCTpymMeHTOM Mash-Up. Cuin 3a3Ha4uTH, 10 TMPOIEC BiAOOpaXKeHHsS AaHUX
MOXE 32)KaIaTH MPOMIKHOTO KPOKY, TOOTO KPOK 3arOpTaHHs JUTs ITEpETBOPEHHS MOYaTKOBOTO (hopmary Ha
BHYTpimHINA Gopmat, Hanpukial, Bin CSV ans XML. BigobpakeHHs B HasIBHUX CbOTOJIHI 3acobax Mash-
Up poOUThCS TUIBKK Ha PiBHI CXEMU JaHUX, & CEMAHTUYHUN acIeKT HE PO3IJIAAAE€ThCA | 10C.

2. OnepaTtopu TOTOKIB JaHHUX JAalOTh 3MOTy BHKOHYBAaTH orepanii abo Ha CTPYKTypl JaHHX
(aHANOTIYHO 10 MOBY BU3HAYCHHS JAHUX/ONEPATOPiB y pelsliiHii Moneni), abo Ha caMUX JaHuX (3MICTi)
(3a aHaJIOTi€l0 10 MOBHM OOpPOOKH JaHMX/OMEpaTopiB y pensiiiHii Mozeni). Po3risHemMo omepaTopu i
BHpa3d MOB TIPOrpaMyBaHHS, IO HAJAIOTBCS IHCTPYMEHTaMH JUIi OOpOOKHM Ta iHTerpamii JaHuX.
Omnepatopu MOTOKY AaHUX JAI0Th 3MOTY:

—  PECTPYKTYPYBaTH CXEMY BXIJHUX JaHHMX, HAIIPUKIIAJ, J0JaBaTH HOBI €JIEMEHTH, HOBI aTpUOYTH

JIO0 €JICMEHTIB;

— BUKOHYBAaTH TICPETBOPEHHS HAa HAOOpax JaHUX, TAaKWX SIK: BUTATHEHHS TEBHOI YacCTHHH
iH(opMaIii, ToeTHaHHS KOHKPETHUX CJIEMEHTIB, SIKi 3aJIOBONILHSIIOTH 3aJaHy yMOBY, 3MiHA 3Ha4YeHb
JIESIKUX CIIEMEHTIB;

— OyayBaTu HOBH Ha0ip HA OCHOBI IHIIMX HAOOPIB JaHWUX, BHKOPUCTOBYIOUH OIepallil IepeTuHy,
00’eHaHHS a00 PI3HUII HAJ JaHUMH (32 aHAJIOTIEO AK y 0a3ax JaHuX).

Peamizaniss onepaTopiB MOTOKY JaHUX 3HAYHO 3aJICKHUTHh BiJl TOJOBHOI METH IHCTPYMEHTY, TOOTO
iHTerpamii uu Bizyamizamii. [leski omepaTopu peani3yloThCsl B PI3HHX CHCTEMax MO-pi3HOMY, i HaJaHa
IHTepIpeTallisi pe3ylbTaTy TakoX Bipi3HsAeThes. OCHOBHI OnepaTopy, OpiEHTOBaHI Ha IHTErpaIlilo JaHUX,
peanizoBaHo B Takux omepaiisx: Union (06’eqnanns), Join (3’ennanns), Filter (pinmprpyBanHs) i Sort
(coptyBanHs) (Tabauist). JlokitaaHille ornucaHo HaBEACHI orepaTopu B [6].

Tabauys 1
3araabHi ocHoBHi oneparopu Mash-Up cucrem
Ornepartop Ornuc
Union O0'ennye nBa HaOopH NaHUX B OAWH. Pe3ynpTyrounii Habip MiCTUTH BCi JaHi 3 yCix
Ha0O0pIB, 0 OepyTh y4acTh B 00’ €AHAHHI.
Join 3’eqHye pi3Hi HAOOPH JAHUX BIAMOBITHO IO YMORBH.
Filter BuOupae KoOHKpeTHy miMHOXHHY (CyTHOCTeH 1 aTpuOyTiB) 3 BUXIAHOI
I IMHOHHH.
Sort [pencraBnsie BUOpaHi 1aHi B IEBHOMY MOPSIIIKY.

3. OHoBIIleHHA JaHuX. Y JeSKAX BUMAAKaX, Hapukiaa, (oHIOBOro pWHKY, HaHI 3a3BHYAil

JMHAMIYHO TEHEPYIOThCS 1 MOCTIMHO OHOBIIOIOTBCS. barato crpaTeriyHuX pillleHb, 0OCOONHMBO Ha
MIANPUEMCTBAX, K MPABUIIO, MPUHMAIOTh BIAMOBIAHO 0 OCTaHHIX CTAaTyCy/3HaueHHs naHux. Came Tomi
BaYUIMBO, 00 CHCTeMa MONIMPIOBAaJla OHOBJIEHI JDKepena JaHUX JJIs BIANOBIIHOTO KopucTyBada(iB).
IcHyrOTH 11BI OCHOBHI cTpaTerii, 0 CTOCYIOThCS CTaTyCy JaHUX Y JDKEpemi, 3aleKHO BiJ METH
KOpHCTyBava:

— cTpaterist BUTsrHeHHs1 nanux (pull strategy) ocHoBaHa Ha (OpMyBaHHI YaCTHX 1 TOBTOPIOBAHUX
3aMUTIB BiJ] KITIEHTA, aKI[EHT POOUTHCS HA MEPIOAMYHOCTI 1 YaCTOTI BUTSTHEHHS naHuX. L{i mepiomnyHicTs i
YaCcTOTY BUTATHCHHS JaHUX MEPEBaKHO BUOMPAIOTH SKOMOIra HHKUYMMH, HDK CEpellHs Y4acTOTa OHOBJICHHS
naHuXx y jokepeni. CBOKICTh JaHUX 3aJIKHUTh BiJl MIEPIOAMYHOCTI 1 YaCTOTH BUTATHEHHS JaHUX, TOOTO IO
BHIIIOIO € TIEPIOJANYHICTD 1 YacTOTa BUTATHEHHS JaHUX, TO CBUKIIIMMHU OyayTh AaHi i HaBmakd. OQHUM 3
TOJIOBHHX HEIOJNIIKIB BHCOKOI YaCTOTH OHOBIICHHS JJAHWX € T€, IO Ha CEpBEPi MOXKYTh OyTH 3reHepOBaHi
HEMNOoTpPiOHI 3aIUTH.
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— crpareria BMilleHHs AaHuXx (push strategy), 3a skoi KJIIEHT HE IOCWJIAE 3aIlUTH, ajl¢ MOBUHEH
3apeecTpyBaTHCs Ha cepBepl. Peectpariis HeoOXinHa, 11100 BKazaTH/ineHTU(IKYBATH JaHi, 0 MPEACTABIIAIOTH
iHTepec. OTKe, cepBep MOCHIAE JaHI KIIEHTY, KOJNU BiIOYBA€ThCsA 3MiHa Ha CTOPOHI cepBepa. OCHOBHUM
HEOTIKOM I[i€i MoOJenl € Te, IO KIEHT MOKe OyTH 3alHATAH BUKOHAHHSAM IHINMX 3aBAaHb, KOJIH
BiNpaBIsEThCs iH(OpMAIIis, 1 TOMY ICHYE MOXKIIMBICTh 3aTPUMKH B MOMEHT 00poOK#H iHdopMmarrii.

[Ile ogHUM Ba>KIMBUM MapaMeTPOM JUTS OHOBJIEHHS JAHHX € Te, K CUCTEMa YIpaBJsi€ iHTEPBaIOM
BUTATHEHHS JaHUX. MM MOXEMO BU3HAYMTH JBI MOJJIMBI CTpaTerii AJisi BUPIIICHHS JAaHOI MpPOOIeMH:
riodaiibHa CTpaTeTis 1 JIOKaIbHA CTPATeris.

Jnst riio0ankHOI cTpaTerii iHTepBain BUTATHEHHSI JAaHWX BCTaHOBIIOETHCS Uil BCiel mporpamu. Lle
nepenbadae, M0 JPKEpena AaHWX MaloTh TaKMW caMmuil iHTepBaJ OHOBIEHHS AaHUX. ToOTO, M0 JuKepen
JAHUX TTOCUJIAE€THCA 3alUT Y TOMH caMHi IPOMIXKOK Yacy, IO BiJMOBiae oJHOMY 3 iHCTpyMeHTiB Mash-Up
cucreMH. B pe3ynbTaTi KOpUCTYBa4 MiATPUMYE Kpalluii 3B’SI30K 3 JEIKHMHU JpKepenaMmu (Ti, MO MaloTh
HU3BKWHN 1HTEpBaJl OHOBJICHHS MOPIBHSHO 3 IHIIMMH), HDK 3 iHIIMMH (Ti, MO0 MalOTh BHCOKHUU 1HTEpBAI
OHOBJICHHS TIOPIBHSHO 3 IHIINMH).

3a JIOKaJIbHOI CTPATEri€ro I KOXKHOIO JKEpeNa JaHuX € CBIH BJIACHHI IHTEepBasl OHOBJIICHHs. Llei
iHTEepBaJl OHOBJICHHS, SIK TependavacThesl, BiAMOBIIAE€ OMHOMY 3 JDKEpeN AaHuX. Y pe3yibTari Kpamiui
3B’SI30K MOTPIOHO 30epiratv i3 KOKHUM JKepenoM aaHux. Ha Te, mo0 BCTaHOBUTH IHTEPBAJ OHOBJICHHS,
KO’)KHA KOMIIOHEHTa JDKepeda Mae mapamerp “iHTepasl oHoBieHHs . [licns mepeBuiieHHsS 4acy naHi 3i
BkazaHoro URL nepe3aBaHTaKylOThCS.

4. Buxinni nani Mash-Up cucrem. Po3rissHemo BUXiHI JaHi 3 TOTIISAY BUMIPIOBAHHS X po3Mipy,
OCKUTBKH KOPUCTYBau MOKe OyTH 3ailikaBlieHHH B ekcriopTi qanux Mash-Up pesynbraTy (IOTOKY JaHHX)
JI0 TIpUBEJICHHS 1X 70 iHImoro ¢Gopmary, o0 BUKOPUCTOBYBATH X JUIS TOAANBIIO 0OpOOKH, a HE IPOCTO
Bi3yamizaiiii. ToOTO, MM MOYKEMO BHUIUIMTH JIBI OCHOBHI KaTeropii BUXiTHUX JaHUX: JIIOAMHO-OPIEHTOBAHI
BHXI/IHI JaH1 1 BUXI/IHI AaHi, OpIEHTOBaHI Ha 0OPOOKY.

JroauHO-OpieHTOBaHI BUXIMHI JaHI NpPHU3HAYCHI Ui JIIOACHKOI  IHTEpIIperaiii, HampuKiIazn
Bi3yamizaiis Ha kapti, Ha HTML cropinmi Ttommo. ToOro mus 1ii€el kareropii BUXigHI JaHI MOXKHA
PO3IIIAAATH SIK “KIHIIEBUH MPOAYKT BCHOTO MPOLIECY.

Buxingni nani, opieHTOBaHI Ha 0OpPOOKY, MEpPEBAKHO OPIEHTOBAaHI HA BUKOpUCTAaHHS MammHamu. Lle
MOTPIOHO Y BUMNAIKY, KOJH HEOOXIAHO BUKOPHUCTOBYBATH JaHi, IO MiUIATAlOTh IHOJAJbIIIH 00poOIli,
HaNpUKIAJ, U1 BUIydeHHs 3HaHb. CIif 3a3HAYUTH, IO I KATEropis MOXKE Ha ACAKIM CTamil MICTHTH
Meplry KaTeropiro, HampUKIaj, BUXiAHI naHi y BUM RSS Moxyrs Oytu sk BizyamizoBani Ha HTML
CTOpIHIIl, TaK 1 BUKOPUCTAHI B IHIIKMX J0AATKaX JJIs HIIMX 3a/1a4 00pOOKH TaHUX.

[IpencraBieHHs] BUXIMHUX JaHUX 3aJIEKHUTH Bl TOJOBHOI MeTH cucTeMH. OIHI CHCTEMU MOXYTh
3a0e3medyBaTd OaraTi JWHAMIYHI Bi3yajizalii KoJiaXKiB JOJAaTKiB, a IHIII HparHyTh J0 arperamii i
MaHIMyJIOBaHHS JaHWMH, SKi MOXKHA BHKOPDHCTOBYBATH 3 IHIIMMM JoJaTKaMu. BuximHi gaHi
excriopTyeThess B RSS, Atom a6o XML inTeprperaniro qoaaBanHsM iH(opMallii 3aroJoBka i BMICTY B
HbOMY KOHKpeTHOI iHQopMalii, moTiM iHdopMallis MMepeTBOPIOETHCS Ha KOPTEXKI MOCHTIJOBHOCTEH Y
3a3HAYCHHUH TUIT BUXITHOI ojgadi iHdopMarrii.

PosrnssHemMo Taki (YHKIIOHAIbHI MOXJIMBOCTI CHCTEM JMHAMIYHOI IHTErpamii [JaHuX, sK
PO3LIMPIOBAHICT Ta PO3MOBCIOKEHHS.

PosmmproBanicTh BH3HAYa€ 3JATHICTh CHCTEMHM HIATPUMYBAaTH JOJATKOBI, 3a3BH4Yaii, BH3HAuCHI
KopucTyBadeM, (YHKI[IOHAJbHI MOXJIMBOCTI. Moke OyTH JBa MOXIMBI CHOCOOM BH3HAYUTH 1
BUKOPUCTOBYBaTH i (YHKIIOHAIBbHI MOXJIHBOCTI. DyHKIiOHANBHICTE MOXe Oyru abo BOymoBaHa
BCEpEe/IMHI IHCTPYMEHTY, TOOTO BIAMOBIAHUN KOJ 1€l (PyHKIIIOHAIBLHOCTI JOAAETHCS 10 THCTPYMEHTY 3
BUKOPUCTAHHSIM KOHKPETHOI MOBHM NpPOTpaMyBaHHs, ab0 30BHINIHBOI, TOOTO BHKIMKATH BiAMOBIIHY
MOCHYTy, SKa MICTUTh TakKy QYHKII0. Po3MMpeHHS TMepeBaXHO 3aJeXHUTh B apXiTEKTypH i
HATPSMIICHOCT] IHCTPYMEHTY. Y NEeIKHX BHIaJKaX PO3LUIMPEHHS MOXe OyTH 3p00JeHO BOYIOBYBaHHIM
KOJIly HeoOXiZIHOT ()YHKI[IOHANBHOCTI B IHCTPYMEHTI; B IHIIMX BHUIMAJKaX CEPBICH BUKIHKAIOTHCS SIK CEPBiCH
REST, SOAP romo. Kpim Toro, st QyHKIis 10-pi3HOMY BHKOPHCTOBYETHCS PI3HUMH IHCTPYMEHTaMH.
ChpaBzai, B OIHOMY BHIIAJKy, JojaHa (QYHKIIS/CEpBIC CHiibHA 3 YyCi€l0 (QYHKIIOHAIBHICTIO, SKa
BUKOPUCTOBYETBhCS 1HCTPYMEHTOM. B iHIIOMY BHIAQAKy pO3IMIMPEHHS BiJIOOpaXKaETbCs IS YIS
KOHKpPETHOTO KOPUCTYBaYa.
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Mash-Up nomatku ocHoBaHi Ha TexHomorii Web 2.0, nme mogd MOXYTh HAampodys JIETKO
CTBOPIOBATH, KOMEHTYBATH iH(opMaIllito i oOMiHoBaTHcs Hewo. IluTanHs Oesnekd Ta KOHGIACHIIHHOCTI
JUIE OOMIHY B IIbOMY BEIMYE3HOMY MEPESKEBOMY CEpPEIOBHIII, OC3YMOBHO, € BEIMKOI mpodieMoro. Lle
3aBJaHHs CTa€ I¢ Ba)KYe BUPIIIMTH, IIOKH € CBOEPIAHA IIbOBa IyOniuHicTh 3 Web 2.0, a OimbIIicTh
KOPHUCTYBadiB 30BCIM He (axiBili B raiy3i oO4MCIIOBaNbHOI TexHIKM Ta Oesneku. Tomy, BU3HAYAIOUH
MOJIANIBHICTB, SIKYy CHCTEMa TPOIOHYE JUIsl CIUTFHOrO BUKOPUCTAaHHS pecypciB, BOHA HE MOXKE rapaHTyBaTH
KoH(pineHIiHHICTh 1 Oe3neky crBopeHux Mash-Up nopatkiB. Lle moBoni cknagna obiacTe y CTBOpPEHHI
Mash-Up cucrem, i Garato poboTH Ie HaJISKUTh BUKOHATH. KpiM Toro, BHpINIyO4UH MpoOiieMy
KOH(IACHIIIHHOCTI 1 0e3meku Mashup-moaaTkiB, MOTPiOHO 3HANTH BiIOBI/II HA TaKi 3alIMTaHHA:

1) 1o Take po3noBciopkeHHs qanux y Mash-Up cuctemi?

2) sK BOHO BifiOyBa€eThCs?

3) XTO Ti KOpUCTYBaUi, sIKi OpaTUMYTh y4acTh B Tporeci?

4) 7S KOTO MpeCcTaBIeHUH pecypc Moke OyTH KOpUCHUM?

[Ipencrarnenus pecypcy Moxe OyTH Pi3HUM, HANPHKIAM: TUIBKH JJIsl YATaHHS (KOPUCTYBad MOXKeE
YUTATH BCl JIaHi, ajic He MOXe iX 3MIHIOBaTH YM JOMKMCYBATH IOCH), JUIS YATAHHs/3amMuCcy (KOPHCTyBad
MOXE YHTATH 1 3MIHIOBATH JaHi), 06e3 mocTymy (KOpHUCTyBad4 HE MOXE YHTATH YW 3MIHIOBATH JaHi).
KopucryBauamu, siki MOXKyTh OpaTé y4acTh B TIPOIECi, MOXKYTh OYTH, HAaIlpUKIaa, Oylb-XTO, NIEBHA TPyIa
mozelt a60 KOoHKpeTHHH kopuctyBad. CiiJ 3a3HAYUTH, IO JUIS KOXKHOT'O KOPHCTyBada MOXe OyTH pi3Ha
MOJIITHKA AOCTYIY IO PO3MOBCIOKEHH iH(popMaiiii. e Hanpukia:

—  MOBHUH J0CTYII, TOOTO AOCTYII 0 YNTAHHS BUXIIHOIO KOy, TaHUX 1 BUBSICHUX PE3y/IbTATIB;

—  YacTKOBUH JOCTYII, TOOTO JOCTYIT HA YATAHHS BUXIIHOTO KOJY;

— 0e3 goctyny, ne Mash-Up naHi He po3MOBCIO/DKYIOThCS.

Buainienns npooJem

[Iporec CTBOPEHHS CUCTEMH JUHAMIYHOI iHTerpaiii 1aHuX Ha ocHOBI TexHouorii Mash-Up Bumarae
JIETANBHOTO aHaJi3y BCIX BaXIMBHX XapaKTEPUCTHK MPOCKTYBaHHs 1 (QYHKIIIOHYBaHHS TaKUX CHCTEM, a
TaKOX TOMEPEHHOr0 PO3POOIICHHST PEKOMEHAIIH MPOEKTYBAaHHS CUCTEMH TaKOTrO THITY Ta JETAILHOTO
OIUCY OIpaIfoBaHHs iHPOPMAIIHHUX pecypCiB Y Takiil CHCTEMi, BUKOPUCTOBYIOUH IIPH IbOMY MPABHIILHY
Merozonorito. OTke, akTyaJbHOIO € 3a/a4a PO3pOOJICHHsS] HOBHX MiJXOJIB, TEXHONOTIH, apXiTEKTypHHUX
pillieHb 1 THyYKUX 1HCTPYMEHTAIBbHUX 3ac001B JJIsl AMHAMIYHOI 1HTErpailii cnadoCTpyKTypOBaHUX JaHUX Y
web-cepenopumi. ToMy ommMc NpoeKTyBaHHS CHCTEMH JWHAMIYHOI IHTerpamii ciraboCTpyKTYpOBaHHX
JAHUX 3 BUKOPUCTaHHSIM TexHonorii Mash-Up mpencraBiseTbest IEPCIEKTUBHAM i KOHCTPYKTUBHUM JUTSI
BUPIIICHHS TIOCTABJICHUX MPOOIEM.

DopMyJTIOBAHHSI METH

Mera po0OTH MOJSrae y po3poO0JIeHHI pPEKOMEHAAIid JUIs CTBOPEHHS CHCTEMH JAMHAMIYHOL
iHTerpamii AaHuX Ha ocHOBI TexHoiorii Mash-Up Ta cemaHTH4HOro ompamtoBaHHs iH(OpMalifiHIX
pecypciB y Takii cucTeMmi.

AHAaJi3 0TPMMaHUX HAYKOBHUX pe3yJibTaTIB

VY [7] Ha ocHoBi aHaizy mismibHOCTI Mash-Up crucTeM po3pi3HSIOTH TaKi CTaHH AisTIbHOCTI:

1. Peectparist. 3a ycminHoi peectparii — mepexija o Jpyroro craHy, 3a HEYCIIIIHOT — MOBEPHEHHS
3HOBY JI0 ITOYATKy PEECTPAILIIL.

2. ABTopu3alis: SKIO BCE MPOMILUIO YCIIIIHO, PyXaeMoOCs Jalli, SKIO0 Hi — MOBEPTAEMOCS JI0
MOYaTKy aBTOPHU3AIIiL.

3. dopmyBaHHS 3aBHaHHS. SKIIO 3aBaaHHsA C(GOPMOBAHO BIANOBIIHO JO IPABHJI CHUCTEMH,
pyxaemocs Jlaii, SKIIO Hi — TOBEPTAEMOCS JIO IOYATKy TPEThOTO CTaHy.

4. ®opmyBanHs mxepen ais Mash-Up.

5. [omyk nmorpiOHOI iH(opMalii y BigiOpaHux prepenax. SIKIo pe3ynbTaTd MOIIYKY 3a10BUIbHI —
HWaeMo aji, SKIIO Hi — MOBEPTAEMOCS Ha3a 10 MOIIYKY.

6. Butsraenns indopmariii i mepexia 10 HACTYITHOTO CTaHY.

7. 30epiranHs oTpuMaHoi iHQOpMAIIil y BUIIIAII cepBicy.

8. BizyanbHe npencrapnenHs roroporo Mash-Up.
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HaiiBaxxmmBimmmu ctanamu ripu podoti Mash-Up cucremu, 3rigHo 3 [7], € motryk notpioHoi indopmartii
(’siTrit cTaH), BUTSATHEHHS 3HalIeHoi indopmarii (Imoctuii cran) Ta ii 30epiraHHst y BUIIISI cepBicy (ChOMUMA
cra). ns mokpalieHHS Ta BIOCKOHAJICHHS OTPHUMAHHS DPE3YNbTaTy il poOOTH ChbOMOro CTaHy B [7]
3aIPOIMIOHOBAHO TTOKPOKOBY MPOIEAYPY BU3HAYECHHSI CTPYKTYPH 1 3MICTY BXITHHUX iH(QOpMAIIHHUX pecypciB,
Ky MOXHA IHTEpIpETYBaTH SK METOJ BHU3HAYCHHS CTPYKTYPH 1 3MICTY OTpMMaHOi BXimHOi iH(opmarrii.
3acTocyBaHHSIM IIHOrO METOMY MOXKHA ITIBUIIMTH SIKICHI TIOKa3HUKH PE3YNbTary I1sIToro crany. OCKUTbKH
KOXKEH HACTYITHHWU CTaH 3aJI©KUTh Bijl MOMEPEIHBOr0 — 1€ MiJABUINUTh MPOAYKTHBHICTh HACTYITHHX JIBOX
BOKJIMBHUX CTaHIB JMiSUTBHOCTL. TOMY NpH TPOEKTYBAaHHS CHUCTEMH JMHAMIYHOI iHTErpallii JaHWX Ha OCHOBI
texHonorii Mash-Up Oyno BHKOpHCTAHO 3rajiaHuii Merol. B3aeMo3Bs3kM MK (QYHKIIOHAIBHHMH Ta
ornepariifHIMi BUMOTaMH JI0 CHCTEM IHTerpailii JaHuX Ta PI3HUMH OONACTAMH apXiTeKTYpH — TaKUMH, 5K
MPUKIIAIHI CHCTEMH 1 TEXHOJIOTIUHA apXiTeKTypa — ITOKa3aHo Ha pHC. 2.

OyHKIIOHATEHI BUMOTH JI0 MIPUKJIAAHOI CUCTEMH OMUCYIOTh Ty MIHHICTh, SKY TPEACTABIISE CUCTEMA
3 morysAy peanmizamii  QyHkmii opranizamnii (0i3Hec-IiHHICTB). ApXITeKTypa JMOJaTKiB, MO CYTi, €
apXiTEKTYpOI0 BCIX aBTOMATH30BaHHX CEpPBICIB, sKi 3a0e3MeuyroTh 1 peali3yloTh Taki (YHKIIOHAIBbHI
BHMOT'H, BKIIOYarouM iHTepdeiicn no Oi3Hec-mporpaM Ta IHIIMX NPUKIATHUX cucTeM. BoHa omwmcye
CTPYKTYPY JOMATKIB i Te, sIK I CTPYKTypa peaizye QyHKIiOHAIbHI BAMOTH OpraHi3ailii.

OnepaniifHi (a0 ekcruTyaTamiiHi) BUMOTH JI0 IPOrpaMHOI CHCTEMH CIen(IKyIOTh TaKi aclleKTH, SK
HaAJIHHICTh, KEPOBAaHICTh, MPOAYKTHBHICTh, Oe3leka, cyMicHICTh. | 1e Janmeko He TOBHUI CIIHCOK.
[Mpuknagamu onepamiiHAX BHMOT € MOXJHMBICT JOCTYIy JO CHCTEMH TUIBKH aBTOPHU30BaHUX
KOpHUCTYBayiB, piBEHb JOCTYITHOCTI IPpUKIaaHoi cuctemu 99, 99 % gacy Tomio.

TexHoMOriYHa apxiTeKTypa € apxXiTeKTypow iHGPACTPYKTypHM amapaTHOTO Ta TMPOrPaMHOTO
3a0e3redeHHs, sKka 3abe3neuye poOOTYy TPUKIATHUX CHUCTEM 1 BUKOHAHHS orepaniiHux (He
(YHKIIOHATBHUX) BHMOT, IO TPEACTABISIOTHCA JIO apXITEKTypH TNPUKIAJHUX CUCTEM Ta iH(popMallii.
Bona onucye CTpyKTypy 1 B3a€MO3B'SI3KM MK BUKOPHCTOBYBAaHMMH TEXHOJIOTISIMHM, 1 T€, SIK IIi TEXHOJIOTIl
3a0e3MeuyI0Th BHKOHAHHS OTIEpAIliHHAX BUMOT OpraHi3aifii.

Omxe, (QyHKIIOHAIbHI BUMOTH 3a0€3MEeYyIOThCS apXIiTEKTYypOK OJaTKiB, OmepaiiiHi BHMOTH
3a0e31eUyIOThCS TEXHOJIOTIUH O apXiTeKTYpOIo.

Xoua, 3BHYAHHO, CJiJ 3pOOMTH OJHE 3ayBaKCHHSA. Branma TEXHOJOTiUHA apxXiTeKTypa MOXKe
3a0e3neuyBaTh O€3IMEKy, JOCTYIHICTh, HAAIAHICTh Ta IHIII OMepaiifiHi BUMOIH, ajie SKIIO0 CHCTEMY
CIIPOEKTOBAHO TaK, II0 BOHA HE BHUKOPHUCTOBYE IEpeBar TEXHOJOTTYHOI apXiTEKTypH, BOHA BCE OJHO HE
¢dyHkuioHyBaTUMe, 1 ii Oyae CKIAQJHO BIPOBAPKYBATH 1 CYNpPOBOPKYBATH. AHAIOIIYHO, HAJEKHO
CIIPOEKTOBAaHA CTPYKTYpa MPHKJIAIHOI CUCTEMH, SIKa TOYHO BiJIIOBiZIa€ BUMOraM Oi3Hec-TIpolieciB 1 3i0paHa 3
0aratopa3oBO BHMKOPHCTOBYBAaHHX KOMIIOHEHT 13 3aCTOCYBaHHSM HAMCY4acCHIIMX TEXHOJOTIH, MOXE HE
BIMOBIATH peaNibHI KOH(QIrypaiii BHKOPUCTOBYBAHOI'O amapaTHOrO Ta CHCTEMHOrO MPOrPaMHOTO
3abesreueHHs. Hanpukian, HasBHI cepBepd MOXYTh HE TIATPUMYBATH POOOTY KOMIIOHEHT CHCTEMH,
KOH(Irypallisi i TOMONOTIsSt MEPEXi — He TapaHTyBaTH OTPeOU B IoTokax iHopmaitii. Lle mokasye, mo Bce-Taku
€ ICTOTHHH B3a€MO3B'SI30K MDK apXITEKTYPOIO JOAATKIB 1 TEXHOIOTIYHOI apXITEKTYPOK: BIaJIa TEXHOJIOIYHA
apXiTeKTypa MOBMHHA OyTH MOOYyIOBaHa 3 ypaxyBaHHSM MiATPUMKH TPHKIAIHUX CHUCTEM, IO BUKOHYIOThH
BOXJIMBY pOIlb Y poboti opraHizamii. OTke, apxiTeKTypa J0JaTKiB NMOBHHHA €()EKTHBHO BUKOPHUCTOBYBATH
TEXHOJIOTIUHY apXITEKTYpy, 1100 3a0e3M1eUNTH HAJIGKHUI PIBEHD BIIITOBIIHOCTI BCIM OIEPAIlIHHAM BUMOTaM.

3rigHo 3 ISO 15926-7 [8], skio cepBic 3abe3meuye MpoLeaypy ONpallloBaHHS Ta OOMIHY JTaHUMH,
BiH TIOBUHEH BUKOHYBATH TaKi 3aBJaHHS:

— MnpuiMaTH MOTIK IAHUX, [0 apXiBYIOTHCS Y Mpolieci iHdopMaliifHoro ooMiHy Mix iHpOpMaIiiHIMH
cucteMamu Ta/abo 3 penepalbHIMH 1HPOPMAIITHUMI pecypcaMyl B p&KUMI peaIbHOro Jacy;

— po3apxiBOBYBaTH OTpHMaHi JlaHi;

— BW3HAYATH MPHHAJICKHICTh TAHUX, aHATI3YIOUH CITUTbHI O3HAKH;

— OmparbOBYBaTH po3apxiBoBaHi AaHi ¢popmary xml i po3mimgyBaty iX y persimiiHii 6a3i maHux
BeO-CEpBICiB;

— JoryBaTH iH(OpMAIiI0 Ha eTalli epelaBaHHs, PO3apXiByBaHHsI, ONPAIIOBAaHHS Ta 30epeIKEHHS.

— 3a0e3mneuyBaTH (iKcalliro yacy rnepeiaBaHHs, UTICHOCTI Ta aBTEHTUYHOCTI JaHMX, 3a3HAYCHHS iX
aBTOPCTBA Ta MOXKJIMBOCTI HaIaHHS BiZIOMOCTEH, 1110 AAF0Th 3MOT'Y IIPOCTEKUTH ICTOPIIO PyXy TaHUX.
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OyHKIIOHAIBHI BUMOTH

ApXiTeKTypa JIOAaTKIB

OnepaliiiiHi BAMOTH

Y

Texuomoriuna

[IpoekryBaHHs J0AATKIB

Y

[IpaBumna posropTanHs
TIOIaTKIB

apxiTeKTypa

Crpykrypa 1 oneparii
LEHTPY OIPAaIfOBAHHS
JIAHKX

[Ipucrpoi B Mepexi

Puc. 2. Bzaemo36's3xu ¢hyHkyionanvHux i onepayiiHux eumoe
3 apximekmyporo 000amKie i MexXHONIO2IYHOI apXimeKmyporo

Byno po3po0bieHo ¢yHKIIOHAIBHI BUMOIHM 1O CHUCTEMM JWHAMIYHOI IHTerpalii JaHUX Ha OCHOBI

texHonorii Mash-Up, ski 300pakeHO Ha puc. 3.

%

KopueTyeay

OTRMMEHHA iHPOpMALT NRO CHETE MY

MNepemag G+epen 4nA Mewany

DOPMYEAHHA THENEN ANA M ewany

PenaryEaHHA NapaMeT pie BMEEAEHHA PESYNETATIE

GOPMYEAHHA 33EA3HHA

Mg’ e AHaHHA A0 DHEPEN H OpMALIAHKE pecypeie

3 3BepiraHHA Y BMIMAZI Cepricy

ANMIHICT [y BHHA pecypey

YNpPaENiHHA CHCTEMON

Mepemag kafiHery V \

h o,u,ep aTtop

Mepemag cTaTHCTHE K

Mowyk peReEaHT Hi Hd opMaLT 2rigHD 28nMTy

OTRMMaHHA iHDopMaLi 2rigHo 2anuTy

A ,D,I'u'IIHICT patop

X

AHaNITHE

Puc. 3. @yuxyionanvui umocu 0o cucmemu Ounamiynoi inmezpayii danux na ocrnosi mexnonozii Mash-Up

BukopucToBytour MeToll BH3HAUYCHHS CTPYKTYPH 1 3MICTy OTpuMaHoi BXimHOi iHdopmamii [14],

crpoekToBaHo Shares and Discounts Mashup — cucreMy NOIIYKY 3HHXKKH Ha KYITIBIIIO TOBapy, OTPUMAaHHS

nociyru tomo. CrucreMa aBTOMAaTH30BaHO BimoOpaxae iHdopMmailito, mo 30epiracTbesi B TeTEPOreHHUX,

iHpOpMaIITHIX

web-cucremax,

1o

THTErpyIoThCS,
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BHUKOPUCTOBYETBCS JUIsl MOLIYKY 1H(QOPMAIIHUX pECcypciB 3TiIHO 3 3alUTOM KOpHCTyBaua. Peamizamis
CHUCTEMH JIMHAMIYHOI IHTerpaiii ciaboCTpyKTypOBaHHX JaHUX y web-cucTeMax sBJsie COO0K CYKYITHICTh
3aBEpIICHUX MOAYINIB, SIKI MOXHA BHKOPUCTaTH Ui MOOYAOBH iHIIMX cHcTeM. DyHKIioHaIbHA
JIEKOMITIO3UIIisl TPOrpaMu BU3Ha4dae (YHKINT K aOCTpaKTHI orepallii B TepMiHax 3a/adi, a He B JeTasIX iX
peamizamii. 3riIHO 3 METOJIOM BH3HAUYCHHS CTPYKTYPH 1 3MICTy OTpUMaHOi BXifHOI iH(opMaii [7] Oymo
CTBOPEHO AJTOPUTM TOOYZOBH OHTOJIOTIYHOI MOJIENI BCIX CHUCTEM, IO iHTerpyroThes (puc. 4). Bymyroun
Oy/b-SIKMI aJITOPUTM, TEPIIOYEepProBUM 3aBJIaHHIM € BU3HAYCHHS BXiTHHUX Ta BUXIIHUX JAaHUX. BXimHuMH
JaHUMH JJIsl QITOPUTMY OTPHUMAHHSI CTPYKTYPH JaHUX CHCTEMHU SIK OHTOJIOTTYHOI MOJIEIN €: CTPYKTYpHI
cxeMu 0a3 JaHMX CHCTEM, II0 IHTEIPYIOTHCS;, OHTOJIOTiS IPEIMETHOI obOyacTi. BUXigHMMM HaHUMHU €
3arajibHa OHTOJIOTiYHA MOJIENb, SIKA OMHUCYE CTPYKTYpY IHTETPOBaHHUX CHUCTEM y MeXax il ImpeaMeTHOI
o0JiacTi 1 3B'SI3KM MDK elleMEHTaMH Pi3HUX CHCTeM. Taky Mojellb MOAemoTh 3acobamu moBu RDF, ii
posmupennsM RDFs Ta i3 3acrocyBanusam mosu OWL.

?

@prKTypHa cXeMa JaHUX CI/ICTCMI/D

v

@pCHCTaBI{eHHﬂ CTPYKTYpH 6a3u JAHWUX Y BUTIISII RDla

CTBOPEHHS OHTOJIOTIT

'4—

@OHaBaHHSI OHTOJIOTI# BEPXHIX PIBHIB TA OHTOJIOTIT HO>

v

@epeBipKa cTBOpEeHOL OHTOJ'IOFiD

[loTpebye

peAaryBaHHs
He nmotpebye
peAaryBaHHs

—

<OHTOJ'IOFi${ CTPYKTYpPH CI/ICTCMI/D

.

Puc. 4. Cxema aneopummy nobyoosu onmonociunoi
MOOeE 6CIX cucmem, Wo iHmezpylomocsi

OnwuieMo poboTy anropuTMy MoOyI0BH OHTOJIOTTYHOI MOZIENI BCIX CUCTEM, IO IHTErpyroThes. | st
I[LOT'O BBENIEMO JIeSIKi TO3HAYECHHS TTOHSATb.

Hexait Mu MaeMo nesiky cxemy 0as3u JJaHUX CHCTEMHU: S={T],...,Tm}, ae T,,.., T, — Tabmuii cxemu

m
0asu naHux cucremu S. T, ={A1,...,Ak}, i=1n, ne A,.. A — arpuOyTtu Tabmuub cxeMH 06a3u JaHUX.
R={R,,..,R,} — 3B’43k1 Mik KOHIlenTaMK OHTONOTi{.

ANTOpUTM TOOYIOBM OHTOJIOIIYHOI MOJENI BCIX CHCTEM, IO IHTErPYIOTHCA MICTUTh B €001 6
OCHOBHHUX KPOKIB, a caMe:

1. IpencrarnenHs cTpykTypH 0azu maHux y Buriisai RDF, To6To mocmimoBHE BiioOpakeHHS CXeMHU
S8 RDF ¢dopwmar.

T, ® T(RDF),, A, ® A(RDF) , | =1,n, j=Lk, (1)
ae T(RDF), — koHuenTu oHrounorii, onucani 3a gonomoroto RDF; A(RDF); — BIacTHBOCTI KOHLCNTIB B

OHTOJIOr1I.
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2. JlomaBaHHs CeMaHTHMYHHMX BJIACTHMBOCTEH Ta CTBOpEHHs OHToJorii. L{eii kpok peanizyeThcs 3a
JIOTIOMOT'OI0 BUKOPHCTAHHS TMPOIEypH BU3HAYCHHS CHUTBHUX PUC CIEMEHTIB 0a3 JaHWX 1 JIOJIaBaHHS
3B'SI3KIB MIDK HAMHU.

3. JlomaBaHHS OHTOJIOTiH BEPXHIX PIBHIB Ta OHTONOTII MpeAMeTHOI obnacti. Peamizyemo 1eil Kpok
3a joroMororo MoBu OWL, BukoprcTOBYIOUM KoMaHIy owl: import. 3aBIsSKU MpaBUITy TPAaH3UTHBHOCTI B
RDF, nonatkoBi OHTOJIOTT pO3IIMPIOIOTH MPEAMETHI 00JIaCTI 1 10Jal0Th HOB1 KOHIISITH 1 BJACTUBOCTI.

4. TlepeBipka cTBOpeHOi oHTONOTIi. Llell Kpok peami3yeThes MEpEeBIpPKOIO 1 aHANi30M BUTITHYTOI
OHTOJIOTIi Ha “3B’SI3HICTH”, TOOTO MU IEpEBIpsieMO, YK He OpaKye Hijle CEeMAaHTUYHHX 3B’SI3KiB. SIKIIO Tak,
TOJIi IEPEXOMMO JI0 T ATOT0 KPOKY, SKIIO Hi — MEPEXOTUMO JI0 IIIOCTOTO KPOKY.

5. PenmaryBaHHSI BUTATHYTOI OHTOJIOTII 3a JIOIOMOror0 penakropa oHrtonorii (Protégé) i nomaBanHs
3B'SI3KIB MIXK KOHIIenTaMu. J{aii moBepraeMocs 10 KpoKy 4.

30epiraHHsi OTPUMAaHOI 3arallbHOI OHTOJIOTII CTPYKTYpH CUCTEMH y (ailyl Ui CXOBHUIIIE METAaHUX Y
¢opmari RDF. Anroputm orpuManHs iHGOpMaIifHUX pecypciB i3 CUCTEMH, IO IHTErpyeThes (pHC. 5),
nepenbadac BHKOPUCTAHHS paHillle OTPUMaHOI TI00aIbHOI OHTOJOTIYHOI MeETaMOJAETl CHUCTEM, IO
IHTErpyIOTHCH, IO MICTHTh OHTOJIOTIT BEPXHBOTO PIBHSI 1 OHTOJIOTiIO IPEAMETHOT 001aCTi.

?

@HTOHOFiH CTPYKTYPH CI/ICTGMI/D

Y

@TpI/IMaHHﬂ 1HpOpMATTIHIX pecypcila

v

@HsHaquHﬂ cuieHuX puc [P Ta o1aBaHAS 3B'S3KIB MK HI/IMID

v

@OﬂaB AaHHA CCMAaHTHIHUX BJ'IaCTI/IBOCTGI‘/'D

v

@eMaHTI/Iqu METaoIncH 1HpopMaIiitamx pecypci@

é

Puc. 5. Cxema aneopummy ompumanns ingpopmayivinux
pecypcig i3 cucmemu, wjo IHmezpyemobCs

BxigHuME TaHUMU aIrOPUTMY €:

— iH(opMallisg mpo 30epexeHi y 0a3ax TaHUX PECypCH;

— r700anbHa OHTOJIOTTYHA METaMOJIENb.

BuxigHuMU JaHUMH SK PE3YJILTATOM POOOTH alrOpUTMY € METaMOAeib, IO 00'€HYE MOHATIHHY i
3MICTOBHY YacTHHH OHToJoril. OTKe, B Takii OHTONOrIl 00'€qHYEThCS SK iH(pOpPMAILiS TPO CTPYKTYPY
IHTErpOBaHUX CUCTEM, TaK i MeTaJaHi 30epeKeHUX B HHUX O0'€KTIB, OMHUCAHI TEPMIHAMHU 3 MOHATIIHHOI
gactuHu. OTprMaHa MeTamojenb MoKe OyTH BUKOpPHCTaHa sIK €JUHWN iHTepdeiic i ceMaHTHYHOI
IHTerpamii JaHuX PO3MOALICHUX CHCTEM Ta 3a0e3eueHHs iX iHTeponepadeIbHOCTI.

PoGora anroputmy oTpuManHs iHPOPMAIIHHUX PECYPCiB i3 CUCTEMH, IO IHTETPYETHCS, CKIAAEThCS
13 TAKMX KPOKIB:

1. Orpumanns iHdopmarii mpo 30epexeHi iHPOpMAIiiiHI pecypcH i3 CHCTEMH, IO IHTErPyEThCs, 3
BHUKOPUCTAHHSM TJI00aTbHOI OHTONOTIYHOI Mera-mozaeni. ToOTO OTPpUMYEMO KOXKEH KOPTEeXK 13 KOXKHOI
TaOJINLI IEBHOI CXEMHU 0a3U TaHUX.

2. Bu3HaYeHHS CHUTBHUX PHC OTPUMAHUX KOPTEXKIB TaONMHIb iHPOPMAIIHHAX PecypciB i J0AaBaHHS
CEMaHTHYHHX 3B’SI3KIB MK HAMH.

3. JlomaBaHHS CEMaHTHYHHMX BIIACTUBOCTECH, BHKOPHUCTOBYIOUM CEMAaHTHYHUI aHali3aTop, SKHH
MPAIIOE HAa OCHOBI JIECKPUIITOBUX JIOTIK Ta IMIIOPTOBaHIH OHTOJIOTI].
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PezynbraroM € oHTONOrISE MeTagaHWX iHGOpPMAamiHHUX pecypciB 1 CTPYKTYpH CHCTEMH, IO
30epiraeTbes y cxoBuie Meraganux y ¢popmati RDF.
ApxiTekTypa iH(pOpMaIiiHOT CUCTEMH — KOHIIEIIIis, 1110 BU3HAYAE MOJICb, CTPYKTYPY, BUKOHYBaHI
(GYHKIIIT 1 B32€EMO3B'SI30K KOMITOHEHTIB iH(pOpMAIIiifHOT CHCTEMHU. APXITEKTYpY CIIPOCKTOBAHOI CUCTEMH
Shares and Discounts Mashup nokaszaHo Ha puc. 6.

c IHchopmaLis Shares and Discounts Mashup
epBep
npo cuctemy
lMpoBaiiaep IHchopmMaLia npo
Axepena gaHux Bl axepen >
bpaysep Migcuctema popMyBaHHA 3aBaaHHs 2
| s
m I_ Migcucrema oL 2
. Meuwar oTpUMaHHa gocTyny [ |m [ R
g iHchopmaLlitHux 2 ___D e
Bpay- pecypcis BU3HAuEHHS CTPYKTYpH | SMICTY | 3 ®
MozepaTtop 3epu OTpUMaHoI BXigHOT iHpopmaLji | 2 — B
[ Bl UIMS
Migcuctema N —D R
36epiraHHs JaHux | | ©opMyBaHHA 2 —
Kopuctysay Migcucrema KOHTEHTY s
nigTpuMkn | ["BJ] craTucTukm Mashup cucremu
pobotu cucteMu| | poBoTu cucTemm
AHanituk

- Tiacuctema sisyanisauii———

Puc. 6. Apximexmypa cucmemu ounamiunoi inmezpayii
cnabocmpyxkmyposanux oanux Shares and Discounts Mashup

BxigHMMHM TaHUMH CHUCTEMH AMHAMIYHOI iHTerpailii JaHuX Ha ocHOBI TexHousorii Mash-Up Shares
and Discounts Mashup € mxepena iHGpOpPMAIIHHUX PECypCiB, J0 SKUX Ma€ JOCTYIl CHUCTEMa Ta 3aIluT
kopuctyBada. KopucryBau 3alae 3amuT 1 OTPUMYE BIINOBib Ha HBOTO Yy BHUINISII KONaXy i3
iHpOPMAIITHUX pecypciB TOCTYITHUX JKEPEN, K1 BiIOBIIal0Th 331aHOMY 3aITUTY.

Ipu nmpoekryBanHi iHTEpdeiicy cucremu OyI0 BpaxOBaHO EProHOMIYHI XapaKTEPHCTUKH, MPOCTOTY Ta
KOMIIAKTHICTh BiOOpakeHHs iH(pOpMallii Ha eKpaHi, 3py4HICTh JOCTYIY JI0 OCHOBHHX OpTaHiB KepyBaHHS
pexuMaMi poOOTH cUCTeMH, 3abe3reueHHs HalIHHOCTI poboTH 3 cucTeMoro. [HTepdeiic € noBoIi MpocTUM i
3p0O3yMUTUM I Oy/b-IKOro KopuctyBada. HaBith 0e3 JeTanbHHX IHCTPYKIIH KOXKEH MOXE 3PO3yMITH, IO
pobuth cucrema Shares and Discounts Mashup. Bce BukoHaHO B TOHaxX, sIKi € HE BHUCHAXJIMBHMH JUISA
TrofckKoro oka. [arepdeiic Hammcano 3 enemenTamu cuHTakcucy HTML, ockinmbkn HTML siknaiikparie
migxoauTh Wit ohopmiieHHS web-cropinok. CaMy Ha3By CUCTEMH HEHAB’SI3JIMBO, ajle BCE K JOCHUTH IIOMITHO
BUJIJICHO B JIIBOMY BEPXHBbOMY KyTi cTopiHku (puc. 6). OcHoBHe Miciie (oHy 3aiimMae Hammic “Sale”, 1o
0e3mocepeIHbO XapaKTepU3ye CHCTEMY TMOIIYKY KYIOHIB 3HMKOK. HaBiramis mo cHUCTEeMi 3IIHCHIOETHCS
3aBJISIKM BUKOPUCTAHHIO ITYHKTIB MEHIO a00 MPOCTO TOPTAIOUM CTOPIHKY BHU3. OCKIIBKM CHCTEMa Ma€ BUTIISIT
web-caliTy, moTpiOHO mependauynTH U1 HBOrO XOo4a O SKUHCh HEBEIMKHUH ONKC: HOro HEOOXIIHICTH,
npu3Ha4YeHHs Ta GyHKIL. st Iboro BUALIEHO MYHKT MEHIO 13 Ha3BOIO, 0 He OTpedye mosicHeHs: “TIpo Hac”.
[IyHKTH MEHIO PO3MIIIIEHO TOPH30HTAIIEHO Y BEPXHIN YaCTHHY CaiTy 371iBa Hanpao. OCHOBHI ITYHKTH MEHIO —
re: “Sx ne npamroe?”’, “Tlomyk™, “Ilaptaepu”, “IIpo Hac”, “KonTtaktu” (quB. puc. 7).

HatucuyBmm Ha myHKT MeHIO “SIK 11€ mpaitoe?”’, Bu nepelifiere y 4aCTHHY CalTy 3 OIMCOM MPaBHII
pob6otu i3 cucremoro. [TyHkr mento “Ilomryk” BigmoBifae psuKy TMOIIYKY, /e KOPUCTYBad MOXE BBECTH
3alUT Ha TMOUIYK HEOoOXiMHOro KYMOHYy Ha 3HMXKKY 1 cucrema sumactb Mash-Up pesynbrariB —
iHpopMaIiiiHl pecypcH i3 JOCTYNMHHX JDKEpeN, SKi SKHAaWIOBHINIE BiZoOpakaloTh BIAMOBIAL HAa
KopucTyBalbkuii 3anmut. [TyHkt Menro “TlapTHepu” MICTUTH TEpENiK MOMXJIHMBHX JDKEpEN Ui TIOIIYKY
iHpOpMAIITHUX pecypciB i3 MOXKIIHMBICTIO Oe3MocepeHbO MEpeiTH Ha calT-JpKeperno i o3HaloMHTHCS 13
HUM JeTaiibHinie. TakuMu JpKepeaaMu € Taki BioMi caiiTh KymoHiB Ha 3HMKU: Pokupon, Biglion, Gara,
Goodplace, Groupon, KupiSkidku Tormro. 3araiom momryk 3aiHCHIOEThCS OUIbIIEC HIK HAa ABAALSATH PI3HUX
caiiTax KymoHiB Ha 3HIKKHU. [IyHkT MeHto “IIpo Hac” mictuTh onuc cuctemu. [1yHkT MeHto “KoHTakTn” —
3BOPOTHHUH 3B’SI30K JJIS BIIT'YKiB, MPOIO3HUIIIH KOPHCTYBAaUiB.
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Puc. 7. Buensao inmepdeticy cucmemu

[Mpukmam poOOTH i3 CHUCTEMOIO: KOPHCTYBa4 BBOJUTH Yy MOIIYKOBHM psnok “Cha-mpouemaypbl”.
OckinbKu Maiike BCi yKpaiHChKI CalTH KYTNOHIB Ha 3HIDKKM OINHCAaHI POCIHCHKOI0 MOBOKO, YMOBOKO IS
BBEJICHHS 3aIUTY € pociiicbka MoBa. Pe3ynbTar Ha 11ei 3anuT MU MOXXEeMO MT00auyuTH Ha pHc. 8.

Puc. 8. Pesyromam pobomu
cucmemu

AOGCOITIOTHO TIpoCTa 1 3po3yMiJia cxeMa POOOTH IIi€l CHCTEMH JIa€ 3MOTY KOPUCTYBady i3 OyIb-IKUM
pIBHEM BOJIOAIHHS KOMII'IOTEPHUMH TEXHOJNOTIIMH BHKOHATH TIOIIYK KYINOHY Ha B3HWXKKY KYyIiBIIi
HEOOXiJIHOTO0 TOBapy UM OTPHMAHHS IEBHOI ITOCIYTH JIETKO 1 MIBUJKO. 3HAWIIOBIIM MOTPIOHY 3HUXKKY,
KOpHUCTYBad MOXKE€ Oe3rmocepenHbo MepeiTH 10 JpKepesia KYIOHY Ha 3HIDKKY 1 O3HAHOMHUTHCS i3 aKIli€ro
JeTalbHilIe.

BucHoBKH Ta NEPCHEKTUBH MOAATBIINX HAYKOBUX p03Bi}10K

Jns po3B’si3aHHsA 3a7ayl JMHAMIYHOI IHTErpamii CJa0OCTPYKTYPOBaHHMX JaHMX PO3TJISHYTO
MPOCKTYBaHHs CHUCTEMH JMHAMI4HOi iHTerpamii cmaboctpykrypoBanmx aaHux Shares and Discounts
Mashup. IlokazaHo B3a€MO3B'si3kH (PYHKIIIOHATBHHUX 1 ONEpalifHMX BUMOT 3 apXiTEKTypOl JOJATKiB i
TEXHOJIOTTYHOIO apXiTEKTypOK B CHCTEMaxX JAMHAMIuHOI iHTerpamii manux. OmnucaHo (GyHKIIOHAIBHI
BHMOTHY JI0 CUCTEMHM AMHAMIYHOI 1HTErpailii JaHuxX Ha ocHOBI TexHomorii Mash-Up. OxapakTepu3oBaHO
MPoIIeC ONpAaIFOBaHHS iHPOPMAIIITHAX pecypciB y CUCTEMH AMHAMIYHOI iHTErpallii c1aboCTpYKTypOBaHUX
JaHUX 3a JIOMOMOIOK aJrOpUTMY IOOYJOBH OHTOJIOIIYHOI MOJIENI BCIX CHUCTEM, IO IHTEIPYIOThCS, 1
ITOPUTMY OTPUMAaHHS iHPOPMAIIITHAX PECypCiB i3 CUCTEMH, IO IHTETPYETHCS.

OnwucaHo apxiTEKTypy CHCTEMH JHMHAMIYHOI iHTerpamii crabocTpykTypoBaHuX naHux Shares and
Discounts Mashup. PosrnsHyTo GyHKIiIOHYBaHHS CIPOEKTOBAHOI CHUCTEMH JWHAMIYHOI IHTErparii
cimabocTpykTypoBanux aanux Shares and Discounts Mashup.

[Monanpuri gocmikeHHs: OyIyTh MPUCBIUCHI HAYKOBOMY TIOIIYKY PO3LIMPEHHS cepr 3acTOCyBaHb
PO3pO0JICHHX 1 3aITPOIIOHOBAHUX METO/IIB IIPH MPOEKTYBAHHI CHCTEM, IO MPAIIOI0Th HA OCHOBI TEXHOJIOTT
Mash-Up nmuHamivHO1 iHTerpaiii JaHux.

1. Kushniretska I. I. Application of MashUp Technology for Dynamic Integration of Semi-Structured
Data. / I. I. Kushniretska, A. Y. Berko // Mamepianu VI Misxcrnapoonoi kougepenyii monooux euenux CSE-
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International Workshop on Knowledge Services and Mashups, 2009, P. 157-158. 3. About IFTTT
[ Enexmponnuii pecypc] | \FTTT Inc. /I Pescum oocmyny: URL: https://ifttt.com/wif. 4. Cnosiwenns.
Cniokytime 3a Hosum yikasum émicmom 8 Inmepnemi [ Enexmponnuii pecypc] | Google Inc. /| Pescum
odocmyny. URL: https.//www.google.comvalerts. 5. Automate your Dropbox [Erexmponnuii pecypc] |
Wappwolf Inc. // Pesxcum docmyny: URL: http://wappwolf.comydropboxautomator. 6. Giusy L. Mashups
for data integration: An analysis. / L. Giusy, H. Hakim // Technical Report UNSNV-CSE-TR-0810, 2008,
P. 68-69. 7. Kywmnipeyvra 1. 1. Buznauenns cmpykmypu i smicmy 6XiOHuUX iH¢hopmayitiHux pecypcie 0is
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HartionansHuit yHiBEpCUTET OiopecypciB i MPUPOIOKOPUCTYBaHHS Y KpaiHU

I'bPUANBALIIA AJITOPUTMY IHAYKTUBHOI'O KITACTEP-AHAJII3Y
3 BUKOPUCTAHHSAM OHIHKHA IIJIBHOCTI PO3IIOALITIY JAHUX

©Jhp'el. A., Ocunenxo B. B., Jlumeunenxo B. I., Taugp M. A., Kopuinoscvka H. B., 2015

3anponoHOBaHO HOBY TeXHIKY KJacTepu3allii, B OCHOBY SIKOi MOKJaAeHO JIBA METOAU:
wiabHicHuii anroputm DBSCAN Ta iHaykTHBHHMII aJroputM 00 €KTHBHOI KJacTepu3amii.
ExcnepeMeHTATBLHO 0BeleHO, 110 KOMOIHAIIEI0 ABOX IUX METOAIB J03BOJIIE BUPIIIUTH
npoodJjieMy po3mi3HABAHHS KJacTepiB pi3Hoi HeqdiHiliHol (opMu Ta 3HAYHO NiIABHINUTH
TOYHICTH MPHU PO3Ni3HABAHHI CKJIATHUX 00 EKTIB.

KuarouoBi cioBa: misibHicHuii Metoa kiaacrepusanii DBSCAN, 06’ ekTuBHUIA ajropurm
KjacTepusanii, iHAyKTHBHI MeToau camooprauizauii mopgeneii, MI'YA, riopuani mMeroamn
KJlacTepu3alrii.

In this article proposed a new clustering technique, which is based on two methods:
density algorithm DBSCAN and inductive objective clustering algorithm. Experimentally
proved that the combination of two these methods can solve the problem of recognition of
clusters of different nonlinear form, and greatly increase the accuracy in the detection of
complex objects.

Key words: Density-based spatial clustering, DBSCAN, objective clustering algorithm,
inductive methods of self-organization models, GMDH, hybrid clustering methods.

Beryn
3amaua kiacTepusallii — OKpeMHM BHNAJOK 3aJayl HaBUaHHS 03 BUMTENS, IO 3BOAUTHCS [0
PO30UTTS HAsIBHOI MHOXXHHH O0'€KTIB JaHUX Ha IIIMHOXXHHHU TaK, 100 €JIEMEHTH OJHIET MiIMHOXHHU
ICTOTHO BIpI3HSUIMCSA ACIKMM Ha0OpPOM BJIACTUBOCTEH BiJ €IEMEHTIB BCIX IHIIMX MiAMHOXHH. ICHYyE
0araTo pi3HMX aJrOpPUTMIB Kiactepu3ailii. Jleski 3 HUX MOIUISIOTh MHOXHHY Ha 3a3dajierifib BiIOMY
KUIBKICTh KJIACTEPiB, JIEIKI aBTOMATHYHO BUOMPaIOTh KiTbKicTh KiacTtepiB. AiaroputM DBSCAN (Density
Based Spatial Clustering of Applications with Noise) — IIUIbHICHMI aNropuT™M mjIs KiIacTepu3ailii
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