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OHTOJIOI'TYHE MOJEJIIOBAHHSA CTPYKTYPHU BEBIOJATKY

Y cTarTi AOCTIMKEHO 3aCTOCYBaHHSA OHTOJIONYHOIO MiAXo4y A0 MOAENOBaHHS CTPYKTYpHU Bebaodatkis. Ha rnpukiagl
[HTEPHET-Mara3nHy CTBOPEHO 6aratopiBHEBY OHTOJIONYHY MOAEb, SIKa MICTUTL 6a308i kiacn (Furniture, Customer, Price, Style ta
HLLE) T@ rigKnacy. 3arpoEKTOBaHO MHOXMHY BIACTUBOCTEN-BIAHOLLIEHD /15 ONUCY 3B S3KIB MK €/1EMEHTaMu MOAE/I Ta B/IACTUBOCTEMN -
AaHnX 15 BU3HAYeHHS atpmbyTiB. COpMOBaHI KOHLENTU Ta B33EMO3BS3KU PEasi3oBaHo y BUI/ISAI OHTO/IONYHOMO rpagy. BiH
3abe3reyye HaoYHICTb MOAES, Y3rOWKEHICTb, 3PYYHICTb 4/18 0AA/IbLIONO aHasi3y 1a Mogu@IkaLli.

OnpautoBaHHs AaHUX 34IMCHEHO 3a A[OMOMOrowo Mosu 3armTiB SPARQL, sKa [03BOJISE EQEKTUBHO pautoBaTy 3
OHTOJIONYHOIO THGHOPMALIEID, 3AIWICHIOBATH MOLIYK 3B53KIB MK KOMITOHEHTaMU Ta QOPMYBAaTH CTPYKTYPOBAHI CITUCKHU AJIS1 GHA/I3Y.
BUKODHCTaHHS PO3POBIIEHOI MOAES TPOAEMOHCTPOBAHO Ha NPUKIEAI TPaH3aKLIVI B IHTEDHET-MarasuHi, Lo ATBEPAXYE ii MpaKTU4Hy
LIHHICTB., MOJEb TaKoX MOXE GyTv aAanTOBaHa /1A BUPILIEHHS 33BAAHE [HLUMX MDEAMETHUX 06/1aCTEY,.

OcobsmBy yBary npugineHo aBToMatu3auli (popmMasibHOro rnPeACTaBaeHHs 3HaHb, Bisyasizauil pe3y/ibTatiB 1a ontumizaLii
npoyecis. IpoAEMOHCTPOBAHO E@PEKTUBHICTL OHTO/IONYHOIO MOAE/OBAHHS 5K IHCTDYMEHTY A/ aHanizy 1a IHTerpauii aaHux y
CKITBAHNUX THGHODMALIIHIX CHCTEMAX.

KI1H040BI C/10Ba: OHTO/IONYHE MOAE/TIOBAHHS], BEOAOAATOK, OHTOs/10r5, SPARQL, CTDYKTYDYBAHHS 3HAHb, IHTEPHET-MAra3mH.
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ONTOLOGICAL MODELING OF WEB APPLICATION STRUCTURE

This article delves into the application of the ontological approach in modeling the structural components of web
applications, emphasizing the design and implementation of a multi-level ontological model. As a case study, an online store was
chosen to illustrate the capabilities of this method. The model comprises foundational classes — including Furniture, Customer, Price,
Style, and others — each of which is further refined through hierarchically organized subclasses to reflect the complexity and diversity
of real-world entitfes. This structure enables a more nuanced representation of domain knowledge, essential for building adaptive and
scalable web systems.

7o formalize relationships among these elements, a comprehensive set of object properties was introduced, describing
various types of interactions and associations. Additionally, datatype properties were used to specify attributes such as numerical
values, textual descriptions, and stylistic parameters. These components were synthesized into an ontological graph using standard
semantic web technologies, ensuring logical consistency, transparency, and extensibility. This graph-based representation serves not
only as a knowledge repository but also as a foundation for semantic queries and automated reasoning.

SPARQL, a powerful query language for RDF-based data, was employed to retrieve, filter, and manipulate ontological data
efficiently. Through SPARQL queries, relationships between products, customer preferences, pricing models, and stylistic categories
were extracted and analyzed. This enabled the creation of structured data sets suitable for visualization, recommendation systems,
and performance evaluation. The model’s utility was validated through simulations of online store transactions, showcasing its ability
to reflect realistic scenarfos and decision-making processes.

Furthermore, the ontological framework was designed with adaptability in mind, allowing it to be reused and reconfigured
for various application domains such as healthcare, education, or logistics. The study also addressed key challenges related to
knowledge representation, including automation of ontology generation, graphical visualization of ontological graphs, and the
streamlining of data processing workflows.

Overall, this research highlights the practical advantages of ontological modeling in web development. It supports data
Integration, semantic interoperability, and intelligent decision-making within complex information systems. The proposed methodology
not only enhances conceptual clarity but also enables more efficient system evolution and maintenance. It provides a robust
foundation for further research and development in the field of semantic technologies and intelligent web applications.

Keywords: ontological modeling, web application, ontology, SPARQL, knowledge structuring, online store.
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IOCTAHOBKA INPOBJIEMMU Y 3AT'AJIBHOMY BUTJIAAI
TA 1i 3B’S130K 13 BAXKJIMBUMU HAYKOBUMU YU IPAKTUYHUMU 3ABJAHHSIMHU

IHTerpariis cygyacHUX TOCATHEHb 1HQOPMAIITHUX TEXHOJIOT1H Y Pi3Hi ACIEKTH JIFOACHKOT TISUTBHOCTI € OJTHUM
3 KPUTHYHUX YHHHHKIB COIlaJbHO-€KOHOMIYHOrO mporpecy. Ilpore TpamumiiiHi MigXOIu 10 IPOEKTYBaHHS
BeOJOAATKIB MOTPeOyIOTh 3HAYHUX 3aTpaT 4yacy 1 € HeJOCTaTHbO edeKTHBHUMH. lle 3yMOBIEHO MiABUILECHHAM
CKJIaAHOCTI iHpopMarii, moTpedoro B iHTErpalii reTeporeHHNX JaHUX Ta BUMOTaMH JI0 THYYKOCTI 1 MaciTaboBaHOCTI
cucreM. OZIHUM i3 IHHOBAI[IMHUX MiAXOAIB I OI0JaHHS IUX BUKJIMKIB € pO3pO0JIeHHS MOJIeTIeH, 110 0a3yroThCs Ha
3HaHHSX, JI¢ KIIFOYOBY POJIb BiAIrparOTh OHTOJOTII.

OHTOIIOTISI — IIe CTaHIAPTH30BaHA KOHIICTITYai3allisi MHOXKHHH JaHUX. Y 3aralkHOMY pO3yMiHHI OHTOJIOT1s
CIIyT'y€ OCHOBOIO JUII MOJCNIIOBAHHS 3HAHb, BH3HAYaIOYHM KIIOYOBI IOHATTSA, iX aTpuOyTH, B3a€MO3B’S3KH Ta
3anexxHocTi. Kpim Toro, mpu po3po0ieHHI OHTOJIOTI] BHKOPHCTOBYIOTHCS IIPOTOKOIH TSI €(peKTHBHOT B3aEMOIT Mixk
areHTaMH Ta CTBOPEHHS €IMHOI METOAOJIOTIYHOT 0a3u UL MPEACTABICHHS i aHAI3y TEOPETUYHNX OCHOB.

3acTocyBaHHS OHTOJIOTII y mporeci po3pobieHHs BeOONaTKIB Mae Kinbka CyTTEBHX meperar. [lo-mepe,
yCyBa€eThCsl HEOOXIHICTh MOBTOPHOTO CTPYKTYpYBaHHs iH(popMalii, 10 103BOJISIE CYTTEBO 3MEHIIUTH TPHBATICTh
MIOYAaTKOBHX €TalliB IPOEKTYBaHHsI 3acTOCYHKY. [To-npyre, onTONOTIS 320€3neuye BUIMKA piBeHb (hopMatizaliii 3HaHb,
110 € BaYKJIUBHUM JUIA iHTerpauii inpopmaniiiHux pecypciB Ta peaitizaiii M>KCHCTEMHOI B3a€EMOII.

AHAJII3 TOCJIJI)KEHDb TA IYBJIKAILIA

BrnipoBajpkeHHSI OHTOJIOTIYHOTO MiAXOAY Y MpOIeC po3poOJieHHs iHPOPMAaIHUX CHCTEM CTBOPIOE HOBI
MIEPCIICKTHBH IS PO3POOIJICHHS BUCOKOC(PEKTUBHUX, iIHHOBALIHIUX Ta aJallTUBHUX PillleHb. 30KpeMa, Y TOCIiHKCHHI
[1] mpencraBieHo oHTONOTIYHY MoAeNb 0a3u 3HaHB «bibmioTeka», copmoBany y cepemopuii Protégé. HaBemeHo
JCTaIbHAN OITHC eTalliB MoOYIOBH OHTOJIOTI, [II0 Ma€ BEIUKE 3HAYCHHS JUIA 3aCTOCYBAHHS y NMPOEKTAaX, MOB'SI3aHNUX
i3 cucremaruzamiero JaHuX. Y [2] TakoX PO3TISIHYTO OHTOJIOTIYHO-OPI€EHTOBAHI IHCTPYMEHTH IJISI YIPABITiHHS
3HaHHAMH B opraHizamisx. Y [3] 3mificHeHO CHCTEMAaTWYHHN OTJISA[ BUKOPHCTAHHS OHTOJIOTIH y peKOMEHAAIliHHIX
cUCTeMax JUls eNEeKTPOHHOTO HaBYaHHS. TakMM YHHOM, Y JOCHiKeHHsX [1-3] mpoBeneHO IPYHTOBHHMI aHaii3
METOJIB, ajie HEeIOCTaTHhO yBarW NPHUIUIEHO peali3alii Ta TeCTyBaHHIO PO3MISHYTHX Mozeied. Hatomictb, mMu
JeMOHCTpyeMo BukopuctanHs SPARQL-3anuTiB, 1110 MiAKPECTIOIOTH MPAKTUYHY LIHHICTh O€P)KaHUX Pe3yJIbTaTiB.

VY nocnimkenHi [4] yBara 30cepe/i’keHa Ha MEPEKEBHX aCIEKTaX OHTOJOTIYHOTO MOIe/IOBaHH. OCHOBHOIO
MEPeBarol0 € MPEICTaBICHHS IHCTPYMEHTIB 1 METOMIB IHTErpaiii 3HaHb Yy pPO3MOMIICHHX cucreMax. OmHaK
00OMEKEHUI aKLEHT Ha NPUKIAIHNUX aCleKTaX MOXKE YCKIIQJHIOBATH aJlalTallilo 10 PO3B’sI3aHHs MPAKTUYHKX 3a/1ay.
3 ormsamy Ha me, MU 3AIHCHWIM OHTOJIOTIYHE MOJICIIOBAaHHSA KOHKPETHOI NMpeaMeTHOI o0nacTi, mo Mae HeaOuske
MIPAaKTHYHE 3aCTOCYBAHHS.

VY [5] cuHTE30BaHO OHTOJIOTIYHY MOJIEINb OIIHIOBAHHS €()EeKTUBHOCTI (PYHKIIOHYBAaHHS HayKOBHX yCTaHOB.
Buxkopuctano OaraToBUMipHHWI MiAXiJ aganTanii OHTOJOTIYHMX pIilleHb 10 CcHenu(iYHUX 3aBJaHb HAayKOBOI
IisuTbHOCTI. [6] TpHCBSYEHE OIIHIOBAHHIO METOMIB MPOTOTHITYBAHHS IHTEPAKTHBHUX BIPTYyaJdbHHX CHCTEM,
MIEPBUHHUM €TallOM SKOTO € OHTOJOTIUHWK aHami3. [lepeBaroro € iHTerpamis HEYITKHX MOPIBHSAHB Y IpoOIEC
npuitHATTS pimens. [IpoTe HenocTaTHs Bidyasi3allis OHTOJIOTIYHOI CTPYKTYPU YCKIAAHIOE ii BUKOPHCTaHHS B
IHTEpaKTUBHUX cHCTeMax. MH MPOMOHYEMO PO3POOJISATH JeTAILHUN OHTOJOTTYHUHN rpad, 10 UTIOCTPYE 3B’SI3KU Ta
BIJHOIIIEHHS.

Hocmimkenns [7] po3rasgae 6a3oBy (opmanbhy onrosorito (BFO). IlpeacraBieHo 9iTke BU3HAYCHHS
KOHILENTIB Ta iX iepapxiif. OCHOBHMM OOMEXEHHSIM € PO3IJIsi JIMIIE OJHOTO IiIX0AY, IO HE Ja€ 3MOTH OLIHUTH
KOHKYPEHTOCIIPOMO>KHICTh y TTOPIBHAHHI 3 aJIbTEPHATUBHUMH METOJaMU.

TakuM YMHOM, TPOBEAEHWH aHANI3 CBIAYWTH NPO 3HAYHWH INPOTpec y MOCITIDKEHHI Ta 3aCTOCYBaHHI
OHTOJIOTIYHOTO aHaii3y. OnHak, HE3BaKAlUM Ha ICHYIOYl JIOCATHEHHS, 3aJIMIIAIOTHCS aKTyaJbHUMH ITUTAHHSI
BIIPOBA/PKCHHS OHTOJIOT1YHOTO MOJIEIIIOBAHHS Y ITPOEKTYBAHHS CKJIQJHUX CUCTEM, 30KpeMa BeO10JaTKiB.

BUKJIAJLl OCHOBHOI'O MATEPIAJTY

OHTONOTIYHI MOZAETI CHPHUAIOTH YHi(iKaIlii KIFOYOBMX MOHATH i KOHIENMIIH, 0 MiABHILYyEe epeKTUBHICTh
KOMYHIKaIlii MX yciMa y4YaCHHKaMHU HPOEKTY, 30KpeMa aHaJiTHKaMH, PO3pOOHMKAMHU 1 KOPHCTyBadaMHu. 3aBISKH
CTPYKTYpPOBAaHOMY 1 CHCTEMaTH30BaHOMY IPEACTABICHHIO 3HAHb 3JIHCHIOETHCS SIKICHUIT aHasi3 JaHUX: BUSIBICHHS
MIPUXOBAaHUX 3aKOHOMIPHOCTEH, TPOTHO3YBAHHS TEHACHIIIN Ta ONTHMI3alis pillleHb. 3HIWKYETHCA PU3UK Ty ONIOBaHHS
iHdopmartii, o CIpwuse MiBHUIIEHHIO 3aralbHOI eekTBHOCTI cuctemu [1-3].

MonemoBaHHSI CTPYKTYpH BeOMONATKy 3AiMCHEHE Ha IMPHKIAaAi iHTEepHET-MarasuHy. Bubip mpeamerHoi
obmacti oOyMoBneHn# i CKJIaJHOIO OaraTopiBHEBOIO CTPYKTYpPOIO, IO MICTUTH PI3HOMaHITHI Kareropii JaHHX,
30KpeMa iH(pOpMaIliio Mpo TOBapH, KOPUCTYBaUiB, 3aMOBJICHHS Ta MIPOLIECH ONpaNioBaHHA TpaH3akuii. Lle no3Bosse
JOCIIINTH W MPOAEMOHCTPYBAaTH MOXJIIMBOCTI OHTOJIOTIYHOTO MiAX0Qy 0 (opmarizamii 3HaHb, OCKIJIBKH ITOTpeOye
NMOOYZOBH YITKO BHM3HAUYEHHMX B3a€MO3B’SI3KIB MK €JeMEHTaMHM CHCTeMH. KpiM TOro, NmpOeKTyBaHHS iHTEpHET-
Mara3uHiB € aKkTyaJbHOIO NMPAKTUYHOIO 3a/aueio. BilnoBigHO, pe3ynbTaTH MOJENIOBAHHS HE JIMIIE TEOPETUYHO
3HAYMMI, aJle ¥ IPaKTUYHO IiHHI, OCKUIbKH OTPHMaHi MOJIEI MOXYTh OyTH a/laliTOBaHi JUIs PeIbHUX KOMEPUiHHUX
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cucreM. [Iporec moOyI0BH OHTOJIOTI] PO3TOYMHAETHCS 3 YITKOTO BH3HAYEHHA Ta (hopMatizailii OCHOBHUX €IEMEHTIB,
TaKUX SIK «KJIAC», «BIACTUBOCTI-BITHOIICHHS», «BIACTHBOCTI-aHI» Ta «CK3ECMILISAPY.

Kiac — ne kareropist 00’ €KTiB, 1110 XapaKTepPHU3yIOTHCS CIUIBHUME aTpuOyTaMu abo BinacTuBocTsIMH. Kiacu
BUKOHYIOTh KJIFOUOBY (DYHKIIiIO B opraHizauii 3HaHb. KoxeH Kjiac MOke MICTUTH MiJKJIACH, SKi HOTO JeTai3yIoTh,
a00 OyTH MiJKIACOM BHIIOTO PiBHS. 3aBISIKU I[bOMY YTBOPIOEThCS OaratopiBHeBa iepapxis [8]. s po3pobneHHs
OHTOJIOTIYHOI MOJIeJIi BU3HAUCHO HU3KY 0a30BUX KJaciB (pHc. 1), 10 penpe3eHTyI0Th OCHOBHI KOHLEMLIT MpeAMETHOT
obnacri. Jlo Hux Hanexarts: Brand, Customer, Furniture, Furniture Material, Price, Size, Style, Texture. KosxxeH i3 mux
KJIaciB MOZiNMsA€ThCs Ha migkimacu. Hampuxmazx, xmac Furniture mae taki migkimacu: Cheap Furniture, Expensive
Furniture, Heavy Furniture, Lamps, Lightweight Furniture, Metallic Furniture, Soft Furniture, Wooden Furniture, a
takok Named Furniture. Kitac Furniture Material geramizyerscs migkmacamu: Glass Material, Leather Material, Metal
Material, Pillow Fillers Material, Plastic Material, Wood Material.

CdopmoBaHO BIACTHBOCTI-BiTHOIIEHHS (pHUC. 2, a), IO BU3HAYAIOTH B3a€MO3B’SI3KM MK KOMIOHEHTaMHU
orroorii: hasBrand, hasBrandPreference, hasMaterial, hasPricePreference, hasSize, hasSizePreference, hasStyle,
hasStylePreference, hasTexture, isBiggerThan, isBrandOf, isMaterialOf,isSmallerThan, purchasedByCustomer,
purchasedFurniture.

BrnactuBocri-nani (puc. 2, 0) I03BOJISIIOTH JOINOBHUTH MOZENb aTpuOyTaMH, IO ONMUCYIOTH 3HAYCHHS
napaMeTpiB 00’ekTiB. BiAnoBigHO, BHOKpEMJICHO TaKi NpHKIagu BracTuBocTel-nanux: hasCountryOfOrigin,
hasDiscount, hasEmail, hasNameAndSurname, hasPhone, hasPrice, hasWeight, numberOfFurnituresPurchased,
paymentMethod.

Active ontology x Entities x Data properties = Individuals by class = DL Query = SPARQL Query x

Annotation properties  Datatypes  Individuals = ® TableLampColo — http //www. semanticweb. org/xpeke/ontolo
Classes  Object properties  Data properties Annotations | Usage
N X O Asserted v Show: ¥ this  disjoints'v/ named sub/superclasses
v owl:Thing Found 14 uses of TableLampColo
Brand Y TableLampColo
Customer TableLampColo SubClassOf hasMaterial only
hé Furniture (GlassMaterial or PlasticMaterial)
CheapFurniture TableLampColo SubClassOf hasMaterial some GlassMaterial
ExpensiveFurniture TableLampColo
HeavyFurniture TableLampColo SubClassOf hasMaterial some PlasticMaterial
Lamps TableLampColo SubClassOf NamedFumiture
LightweightFurniture

MetalicFurniture
v NamedFurniture

- ) BambooBasket
BlackBrow SideTable
CozySofa
LightBeigePillow Equivalert To
LuxurySofa
OffWhitePillow
TableLamp SubClnss Of
hasMaterial only
TableLampMok (GlassMaterial or PlasticMaterial)
Tra_yTahle y hasMaterial some GlassMaterial
WhiteDrawerUnit

SoftFurniture hasMaterial some PlasticMaterial

WoodenFurniture NamedFurniture

v FurnitureMaterial

GlassMaterial -

v LeatherMaterial SEnErElEass A
FullGrainLeatherMaterial
TopGrainLeatherMaterial SubC

v MetalMaterial
AluminiumMaterial hasBrand some Brand
ChromeMaterial hasWeight some xsd:integer

v 4@ TableLampColo1

Of (Anonymous Ancestor

No Reasoner set. Select a reasoner from the Reasoner menu v Show Inferences

Puc. 1. ®parmenT TakcOHOMIi npeaMeTHOI 001acTi

Activa antology = Entities = Data properties = Individuals by class = DL Query = SPAROL Query =

Active ontology * Entties « Data properties = Indmduals by class = DL Query = SPARGL Guery
=m 1
Annotation properties  Datatypes Indviduals = hasMw‘ Annotation properties  Datatypes Indwiduals = ™ hasPhone
S . Jusage: hasmateral — pDE=E]
Classes  Cbject properties  Data properties <2 SR Crasses Cbject properties  Data properties _Annatations _ Usage
Object property hierarchy: hasMater 21005 55 JEUCUIRALERICE LSS | Data property hierarchy hasPhone BMEmE Usage hasPhone DDESE
+ & - Found 70 uses of hasMaterial
TG X O Asserted v [OUK b “e Mo Asserted » Show. v this  disjoints
¥ . ol 10pOdjectPropenty ® BambooBasket SubClassOf hasMatenal some TeakwoodMaterial ¥ == owt topDataProperty Found 22 uses of hasPhone
- has = hasCountryOfOrigin Y ©customer
ndPreference ¥~ @ BlackBrowSideTable = hasDiscount @ Customer EquivalentTo (hasEmail some xsdsiring) and (hasNameAnds
S able SubClassOf ome = hasEmail
= hasPricePreference == hasNameAnd Surname ¥ @ customert
= hassize - Customer1 hasPhone ~16-622.823-47
. has SizePreference Y ®conson . = hasPrice :
= hasStyle ® CozSota SubClassOf hasMaterial some Woolldaterial = hasweight N —
= hasStyleProference /Sota SubClassOf hasMaterial some TeakwoodMaterial = numberOfFurnituresPurchased
= hasTexture Sota SubClassOf hasMaterial some FullGrainL eatherMatenial - = |
ekl lass ul = paymentMethod cha: MBI | Description hasPhone E0E] ‘
: n:l::!d(:lm Functional
_: '"'mn CrED=ma | Description: hasMaterial (DD = &
: wn.naua?cuuomu Functional
purchasedFurniture = owtopDataProperty
Inverse funct
Teinaklg = owttopOtyectProperty
Symmetric O Customer
Asymmetric
- sMaterialOf
Reflexive @ xsd:string
Imefiexive

© fumniture

© FurnitureMaterial

No Ressoner set Select 2 resscner Fom the Reasoner meny ¥ Show Inferences [

No Resscner set Select s reasones hom e Fessoner meny ¥ Show infersnces

a) 0)
Puc. 2. BractuBocTi 0OHTO/10TiYHOT MO/IeJTi: a) — BJIACTHBOCTI-BiTHOIIEHHS; §) — BJIaCTHBOCTI-IaHi
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Ex3eMrursipu BitoOpaxaroTs ereMeHTH ab0 CYyTHOCTI 3 HiTKO BH3HAYCHUMH XapaKTEPHUCTHKAMH, III0 MOXYTh
OyTu TpencTaBieHi SK yHIKaabHI OXUHHUII NaHMX. OCHOBHOIO METOI0 BHKOPHCTAHHS €K3EMIUIIPIB € CTBOPEHHS
SKICHOT Ta KiNBKICHOI MOJIeTICH ISl OMICY pealbHUX 00 €KTIB Y MeXax KOMIT FOTepHHUX cucteM [8].

Hanpuknan, Buokpemiieno ekzeMiuisip Cozy Sofa 3 TaKMMU BIaCTUBOCTSMU: OpeHJI, pO3Mip, CTHIIb, Bara Ta
uina (puc. 3, a). AHaJOTIYHO, BU3HAUYEHO EK3EMILISIP MOKYMI 3 YHIKAIBHUM 1IeHTH()IKaTOPOM, SIKOMY IpUTaMaHHI
TaKi XapaKTEPUCTUKH: I[IHOBI BIOJ0OaHHS, BIIOJOOAHHS IOJAO0 OpeHIy, BIIOJOOAHHS INOJO0 PO3MIpy, YIIOONeHUI
CTHJIb, KOHTaKTHI JlaHi (HoMep TenedoHy, eJIeKTpOHHA MOIITa), NepCOHabHI NaHi (iM’d Ta Mpi3BHUILE), KiJIBKICTh
puAOaHUX TOBAPiB, a TAKOK METOA PO3paxyHKY (puc. 3, 0).

‘Aclweantalogr = Entfies * Datapropaties = Indiiduals by class » DL Query = SPARQL Query = ‘Acme ontology * Entties = Data properties = Individuals by class = DLQuery = SPARGL Query =

|| Annotation properties  Datatypes  Individuals = @ CozySofal t ant e d 2 1 | } Annotation properties  Datatypes  Individuals = @ Customert

Classes  Object properties  Data proparties  Annotations  Usage \ Classes  Object properties  Data properties  Annotations _ Usage

Individuals: CozySofa m=m fUsage: CozySofat BOESE Wlingviduals Customert )= fUsage Customert DISEE

» = Show:  this v different || o = Show: + this v diflerent

& Amaus Found 16 uses of CozySafat | @ cheap Found 26 uses of Customert

& Bam — ¥ @ cozySofal 3 @ Contemporary ¥ @ Customert

@ Big :Dcmﬁm1 hasBrand OneKingsLane | | @ cozysotat :Cusmmen hasPricePreference Cheap
| P CozySofat hasSize Big | Customert hasBrandPreference Amaus

: ;-;;'“'“""s'“""’"' @ CorySofat hasweight 50000 [y Cwm, @ Customer hasSizePrefersnce Smal
| @ cheap @ ComyBofat Type CozySol | | @ customers @ Customert hasEmail random@gmail com” ‘
| @ CozySofat hasPrice 299 | Customer1 |
& Contemporary @ CozySofat hassyle Transional | : g“‘:""‘"; @ Customert paymentiethod “card” |
. semm——— ——— AR Yoo
‘Oculmmeﬂ Descriplion CozySolal  BDEmE || Property asseriions: CozySo DR B [ deakdd Description. Customer!  [EI=®IE || Property assertions. Custom [ SSIE i
| @ customerz | @ Expensive
& customer3 | | @ Hard |
|
@ customers CazySota = nasBrand | | @ LightBeigePimow1 © Customer ©  =haspricepretere |
| # customers OneKingsLane | | @ Luxurysotat Cheap |
@ Customers m=hassize Big | | ® Medum = hasBrandPreferc |
& Expensive —hasstyie | | @ midcenturyModern Arhaus |
@ Hars Transitional | | @ Moder = purchasedfurnit |
& LightBeigePiliow | | @ ofwhitePiowt BambooBasket! |
# LuxurySofat . | | @ OnekingsLane = hasSizePreferen |
@ Medium 50000 | | @ Smal Smail |
) - h {1 |

@ MidCenturyModern atalght | | @ sor == hasBrandPrefere |
& Modem == hasPrice 299 | | @ TableLampt cB2

| @ TableLampColo1
@ TableLampMok

@ OtWhitePillow

= has StylePreferer
@ OneKingsLane

| Modern |
& small | | @ Thuma |
& son | | @ Traditional |
& TableLamp1 | | @ Transitional |
& TableLampCola1 | | @ TrayTablet == hasPhone |
& TableLampMok @ TupeloGoods "16-622-82347°
& Thuma @ WhiteDrawerunitt = hasEmail

| Mo Rasscner st Selact s reasone: from the Resicner meny ¥ Show infarences B

a) 0)

Puc. 3. Ex3eMIuisipu oHTOJIOTiYHOI Mojesti: a) — ex3emmuisip CozySofal; 6) — ex3emmiasip Customerl

o Rassoner set. Seiect a rascner hom the Resscner menu ¥ Show Infersnces [§ |

Jus oOpoOku nmaHuX, mpenctaBieHuX y ¢opmari RDF, BukopucTaHa cremiamizoBaHa MOBa 3aIlUTiB
SPARQL. Hampuxmnazn, chopMoBaHO 3amuT A OTPUMaHHS iH(GOpMAIIii mpo Te, KU MOKyNenb MpUa0aB MeBHUI
ToBap (puc. 4). Y pe3ynbTaTi BUKOHaHHS 3alUTy c()OPMOBAHO CTPYKTypOBaHHIl CIHCOK 3 JaHWMHM IPO TOBapHU Ta
BiNIOBiTHUX MOKYMIIB (puC. 5).

Object properties = Data properties = Annotation properties = |ndividuals by class = DL Query = SPARQL Query x
Active ontology = Entities = Classes =
Snap SPARCL Query: 0 = 5]

PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdf: <http://fwww.w3.0rg/1999/02/22-rdf-syntax-ns# =

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema# >

PREFIX furniture: <http://www.semanticweb.org/xpeke/ontologies/2024/2/furniture-shop# >

SELECT =
WHERE {

3

Pcustomer furniture:purchasedFurniture ?furniture

Execute

Puc. 4. SPARQL-3anuT 1J11 0iep:KaHHs JaHUX NIPO TOBAP TAa NOKYNLIB

Zfurniture Zcustomer

furniture:BambooBasket1
furniture:TrayTable1
furniture:CozySofa
furniture:OffWhite Pillow-1
furniture:LightSeigePillow1
furniture:TableLamp-1
furniture:BlackBrowSideTable 1
furniture:LuxurySofa1
furniture:White DrawerUnit1
furniture:TableLampColo1
furniture:TableLamphok

furniture:Customer-1
Turniture:Customerz2
furniture:Customerz2
furniture:Customer3
furniture:Customer3
furniture:Customers
furniture:Customer4
furniture:Customers
furniture:Customers
furniture:Customers
furniture:Customere

Puc. 5. Pe3yiabraT BukoHanus SPARQL-3anuty

VY mpencraBienomy SPARQL-3anuTi Juis mo3HadeHHs BHOIpKM iMeH BuKopucTaHo mpedikc furniture.
Konctpykuiss SELECT Bu3Hauae 3MiHHI, 3HaU€HHS SIKMX IIOBHHHI OyTH OTpHMaHi B pe3ysbTaTi BUKOHAHHS 3aITUTY.
briox WHERE 3amae ymoBH Big0oopy AaHUX, 1€ 3B’ SI3KH MiX MOKYMISIMHU Ta TOBapaMu GopMati3oBaHi 3a JOTIOMOTOIO
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BJIACTUBOCTI, II0 OMHCY€ BiTHOMIEHHS MiX cyTHOCTAMH: furniture:purchasedFurniture. Ile mo3Bomsie aHamizyBatn
B32€MO3B’SI3KH PO3PO0IIEHOT OHTOJIOT'I.
OHMM 3 KIIOYOBUX CTaIliB OHTOJIOTIYHOTO aHAi3y € Bi3yami3allis JaHUX 3a JTOMIOMOTOK OHTOJIOTIYHUX

rpadis (puc. 6).

Lodeem)
’eralmu‘
'oen::-;__l

e

Puc. 6. Onrosoriunmii rpad ki1acis Ta eK3eMILIsApiB

Bisyauizauisi cnpusie CHpOIIEHHIO PO3yMiHHS CTPYKTYpH OHTOJIOTii Ta i1 B3a€MO3B’sI3KiB, 3a0e3nedye
3pYYHICTh y MOAHUdiKkallii enemMenTiB. 30kpeMa, rpadu MoJeTIIyI0Th MPOIEC A0AaBaHHsI, BUIAJICHHS YU PelaryBaHHs
KOHIICTITIB 1 BIIACTUBOCTEH, CIPUAIOTH IIBUAKOMY BHSBICHHIO MOMWIOK. Takuil miaxin migBUIIye e(peKTUBHICTH
poOOTH 3 OHTOJIOTIEI0, 3a0€3MeUyroUH ii Y3rOMKEHICTb 1 TOUHICTb.

BUCHOBKMU 3 JTAHOT'O JOC/IIJIKEHHSA
I HEPCIHEKTHUBU NOJAJBIIOI'O PO3BUTKY Y JAHOMY HAIIPAMI
VY nocnimpkeHHI NPOAEMOHCTPOBAHO €(EKTHBHICTh BHUKOPHUCTAHHS OHTOJIOTIYHOI'O MOJENIOBAHHS IS
(hopMaizanii CTpyKTypH BeOJOAATKIB HA MPHKIAAlI IHTEPHET-Mara3suHy. Pe3yiapTaTi MOKas3aiu, M0 3aCTOCYBaHHS
OHTOJIOTIYHOTO MigXoxy 3abesmedye yHi(iKariro po3yMiHHS KIIOYOBHX MOHSTH, ONTHUMI3y€ KOMYHIKaI[ilo MiX
YY9aCHUKAMH IIPOEKTY Ta CIPHSE MiJBUIIECHHIO 3aTabHOI €PeKTUBHOCTI CUCTEMHU. 3aBISIKH YITKO CTPYKTYPOBAHOMY
MIPEJICTAaBICHHIO JaHUX CGOPMOBAHO i€papXil0 KIACiB, MJIKIACIB Ta €K3eMIUIAPiB, BU3HAYEHO BJIACTUBOCTI-
BITHOIIEHHS Ta BJIACTMBOCTI-[aHi, IO JO3BOJMJIO IETANi3yBaTH B3a€EMO3B’S3KH MK €IeMEHTaMU MHpeAMETHOL
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obnacTi. Bisyamizariss pe3ynpTaTiB y BUTJIAII OHTOJIOTIYHUX TrpadiB 3HAYHO CHPOCTHIIA PO3YMIHHS CTPYKTYpH
OHTOJIOTT, 3a0e3meuna i THyYKICTb 1 y3rOJKEHICTb.

3actocyBanHsi MoBM 3anuTiB SPARQL nns 0OpoOKHM OHTOJOTIYHMX J@aHUX JIO3BOJIMJIO CTBOPHTH
CTPYKTYPOBaHI CIIMCKH, SIKi MIATPUMYIOTh aHalli3 B3a€MO3B’SI3KIB MK KOMIIOHEHTaMHu cucteMmu. lle migkpecitoe
MPaKTHYHY 3HAUYL[ICTh OTPUMAHHX PE3YJIbTATIB.

[Moganpmmii pO3BUTOK JOCITIKEHHST MOXKe OyTH HallpaBJIEHHH Ha IHTErpawilo OHTOJIOTIYHOTO MiIXOay 3
Cy4acCHHUMH IHCTPYMEHTaMHM MAIIMHHOTO HaBYaHHs Ui JACTAJBHIIIOrO aHaji3y JaHHX, a TaKoX Ha po3poOKy
PEKOMEHAANIHHIX CHCTEM.
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