Resource Description Framework
(RDF) - mogenupaHe (npeacraBsHe)
Ha MHopMaL A

“It’s not what you think, it’s how you think.”

ApenuHa AnekcueBa

16 November 2012




Object-Oriented Approach

Person

+FirstName : string
+LastName : string
+Middlelnitial : string
+Addresses : Address|]

Relational Approach

CREATE TABLE Person {
ID : LONG,

FirstName : VARCHAR,
LastName : VARCHAR,
Middlelnitial : CHARACTER
I

Address

+StreetNo : string
+AptOrSuite : string
+City : string
+StateOrProvince : string
+PostalCode : string

CREATE TABLE Address {

ID : LONG

StreetNo : VARCHAR,
AptOrSuite : VARCHAR,

City : VARCHAR,
StateOrProvince : VARCHAR,
PostalCode : INTEGER
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CREATE TABLE Person_Address_Link {

ID : LONG,
PersonlID : LONG,
AddressID : LONG

L




A RDF nHopmauuns

A A

e W3C RDF moaen n cuHtakcuc
cneunukaumns:
— Feb 24, 1999

« W3C RDF cxema cneungpukaums:
— Mar 4, 1999

« W3C RDF ocHoBHa cTpaHuua:
— http://www.w3.org/RDF/
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A | BbBeageHune: RDF
VAA

 Resource Description Framework (RDF) e
NOny-CTPYKTYPUpPaHU OaHHN.

* Resource Description Framework (RDF) e c
00LL0 nNpeaHa3Ha4YeHne e3nk 3a npeacrtaBaHe Ha
MHopmMmauuaTa B VIHTepHer.

* [ledbuHmMpa ce 4Ypes rpadou.
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A RDF moaoen Ha aaHHUTE

RDF u3pa3s (statement) e Tpoukara (S, P,
O), KbOeTo
— S e URIref, Hape4veHo subject

— P e URIref, HapeuyeHo property (unu
npeduxkam)

— O e unn URIref unn numeparn, HapeyeHo
0b6ekm; ako O e nnumepar, Torasa O ce
Hapwu4va cmouHocm Ha cBOMUCTBOTO P
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A

A VIHTerpauua Ha gaHHU
* [Npumep:

— “The author of a document is Paul”
— “Paul is the author of a document”

— “A document is authored by Paul”

— “The author of a document is Paul”
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A [lpeactaBaHe B XML doopmat

<author>
<url> http://doc_url </url>
<name> Paul </name>
</author> <document

href = “http://doc_url”
author = “Paul”

[>

<document>
<author>
<name> Paul </name>

</author>
<url> http://doc_url </url>

</document>



A VIHTerpauua Ha gaHHU

CHoXHOCT Ha 3asBKM KbM XML gokymeHTH

— N HaynHu 3a kapTtorpadupaHe Ha XML 3a nornyecka
CTPYKTYypa

— V3nckBa Hopmanusauna Ha BCUYKN Bb3MOXHM
NOCTBLIMKN 32 ePEKTUBHO TbPCEHE

O3HavyaBaT egHO U CbLLO HELLO 3a YOBEK

O3Ha4yaBa MHOro pasfinyHu Hella 3a egHa MallmMHa
RDF MHOro no-marnko rbBKkaBu

— MO-Marnko rbBKaBm == No-onepaTnBHO CbBMeCTUMM!

— NpeacTaBnsiBaLLy nocrneagoBaTeneH HauymH Ha
TBbPAEHMUS
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% [INTERNATIONALIZED RESOURCE
A |IDENTIFIERS

* Uniform Resource ldentifier (URI)
http://www.semwebprogramming.com:80/index.html
ftp://server.example.com/foo
gopher://gopher.floodgap.com/1/v2
mailto:person@example.net
urn:isbn:978-0553283686
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RDF Tpowka

Literal

= Literal

— = Property or Association




A JlnTepann
VA

* [lumepanume ca CUMBOJIHN HN30BE,
KOUTO NnpeactaBAT CTOMHOCTUTE Ha
Pa3NMMYHN TUNOBE AAaHHMN.

16 November 2012
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A Pe4yHuk (vocabulary)

 PeyHuksT € Habop oT URIrefs n 3atoBa e
cuHoHUM ¢ XML namespace.

16 November 2012
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3a peYyHWK Ha KaTan
aHe Ha JOKYMEHT Yj

1V

Imported Vocabularies

Name / URIref m

RDF
http: //www.w3.0rg/1999/02/22-rdf-syntax-ns#

Dublin Core
http://purl.org/dc/elements/1.1/




Element

Subject

) 32 RDF mn3pas

Value
(Absolute URlref or Literal)

http://www.cat.com/docs#R203201

Property

http://purl.org/dc/elements/1.1/creator

do:creator

Value
Subject

http://www.cat.com/auth#R051156
http://www.cat.com/docs#R20301

Property

http://purl.org/dc/elements/1.1/title

dc:title

Value
Subject

Karin Homepage

http://www.cat.com/docs#R20301

Property

http://purl.org/dc/elements/1.1/date

Value

2021-01-20




3a RDF mn3pas

C::Egiggiffwww.cat.camfauth#RG%EEEE::}

http://purl .org/de/elements/1.1/creator
|

http:ffwww.cat.cmmfdncs#RE{Eii:::}

http://purl.org/dec/elements/1.1/title
http://purl .org/dc/elements/1.1/date \\\

/

"2021-01-20" "Karin Homepage"




A [RDF/XML

AN

* RD
RD

* RD

- [/ XML npepoctaBsa XML HoTauusa 3a
~ n3pasuTe.

- [ XML e Han-npegnovntaHa HoTauus

B KOHTEKCTa Ha COPTYEPHN areHTu npu
OOMEH Ha AaHHWN NN B OTKPUTU
pasnpenenexHn cpean Kato LUsno

 RDF / XML ce ocHoBaBa Ha RDF pe4yHuk

(vocabulary)

16 November 2012
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A |IRDF/XML nnocTtpaumna

<rdf:Description rdf:about="subject">
<predicate rdf:resource="object" />
<predicate>literal value</predicate>
</rdf:Description>

16 November 2012
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B RDF/ XML

out="http://semwebprogramming.net/

opez</foaf.surname>
e="http://semwebprogramming.net/people#Matt

foaf:surname Perez-Lopez

People:Andrew foaf:knows
People:Matt




% |OcHOBHU enemeHTU B RDF
A A lCXeMaTa

« rdfs:Class

» rdfs:subClassOf
» rdf:Property

« rdfs:domain

e rdfs:range

* rdfs:subPropertyOf
 rdfs:Datatype

« rdfs:see
 rdfs:isDefinedBy
« rdfs:comment
 rdfs:label

16 November 2012
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A a RDF cxema

ANVA

9. <rdfs:Class rdf:about="Publication"/=

10. <rdfs:Class rdf:about="JournalPaper"s

11. <rdfs:subClass0f rdf:resource="Publication"/=
12. </rdfs:Class>

13. <rdfs:Class rdf:about="ConfPaper"=

14. <rdfs:subClass0f rdf:resource="Publication"/=
15. </rdfs:Class=

le. <rdfs:Class rdf:about="ShortPaper"=

17. <rdfs:subClassOf rdf:resource="JournalPaper"/=
18. <rdfsg:subClassOf rdf:resource="ConfPaper"/=
19. </rdfs:Class>

20. <=rdf:Property rdf:about="noPages":=

21. <rdfs:domain rdf:resource="Publication"/=

22, <rdfs:range rdf:resource="&xsd;positivelnteger"/=
23. </rdf:Property=

24. <rdf:Property rdf:about="placeOfPublication"=

25. <rdfs:domain rdf:resource="ConfPaper",/=>

26. <rdfs:range rdf:resource="&xsd;string" />

27. </rdf:Property=>

28. </rdf:RDF=




TakcoHomua

ApennHa AnekcuneBa-lleTpoBa

21



7

“* |HuBa Ha NpeLUnN3HOCT Ha

A
AN

OHTOJI1O0I'nsd

game(x) — activity(X)

- gamhf - athletic game(x) — game(x)

fenItléS . athletic game court game(x) <> athletic game(x) A Jy. played_in(x,y) A court(y)
gC;CI)n ea C?;f;igsame tennis(x) — court game(x)

i B e double fault(x) — fault(x) A Jy. part_of(x,y) A ter.lms(y) .
court game field game AX| om atl C
athictic game ! I?Tm:thletic game th eor

td
SR ) eary TAXONOMY  'NT court game y
y RT court
NT tennis D B/ O O
RT double fault
. scheme
9 Thesaurus

Ontological precision
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TNsa U TaKCOHOMUA

analytic relationships among te

Vocabulary | + ISIructure/) m

~~" Relationships, \ _
+ &Cnnﬂralnts and RLiIP__g_,x = |Ontology




[lpernen Ha NOHATUETO
TakcoHoMUA

LedunHnums ot pedvHuka Merriam-Webster

OnLine ( ).
“[NpoyyBaHeTO Ha OOLWLNTE MPUHLMMNN Ha
Hay4Ha knacudukaumna: CncremaTtuka
Knacudukauus. ['Npyumep Knacuukauus
Ha pacTeHusaTa N XXUBOTHUTE, B
3aBUCUMOCT OT TEXHUTE (PU3NYECKU
npeagnonaraemMmmTe BPpb3KW.”
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http://www.m-w.com/
http://www.m-w.com/
http://www.m-w.com/

A [IT aedunHnUMA Ha TaKCOHOMUS

 KnacudpuympaHeTo Ha MHQOPMALMOHHUTE
00eKkTn, obpasyBaHusa nog dpopmarta Ha
nepapxus, cnopen npearnonaraeMmte BPpb3KM Ha
pearnHusa CBAT 0DEKTU, KOUTO Te npeacraBnsaBar

e JlBe rnmaBHU NOeu:
— Krnacugbukauyusi
— 0BbpP8o

25




D 32 TaKCOHOMMUS

person

manager

» Subclass of

animate object

employee

organization

26



% | Knacudpukaumsa Ha Web
AA | NPOAYKTU U yCIyTY

« UNSPSC
http://www.unspsc.org/

* North American Industry Classification
System (NAICS)

http://www.census.gov/epcd/www/naics.html
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| l UNSPSC HOME I FAQS | SEARCH THE CODE I MEMBERSHIP I UNSPSC RESOURCES I CASE STUDIES & PAPERS

unspsc®

Search the Code
Ver. 11.0501!

Code Number:
{2 to 8 digit nbr)

g Q

Code Name:
{enter keyword(s)

g 0

Member Login

Become a Member

Member Forum

Industry Initiatives

News & Press
Releases

EAQ
Contact Us

DOWNLOADS I PARTNER ORGANIZATIONS I WEB SEMINARS

UNv110501

Search Code:

Search Title: Search |
Return |100 Records (Maximum 800 Records)

# |ID 'Name

1 UNSPSC Version 11_0501

2 UNSPSC Version 11 0501

[ (10000000 [Live Plant and Animal Material and Accessories and Supplies

4 (10100000 [Live animals

5 (10101500 ILivestock

5 10101501 |Cats

7 (10101502 Dogs

[ (10101504 [Mink

] [10101505 [Rats

1o [10101506 Horses

11 [10101507 |Sheep

12 |10101508 |Goats

13 [10101509 lAsses

14  |10101510 [Mice

15  [|10101511 [Swine

16  [10101512 [Rabbits

17 |10101513 [Guinea pigs

18 |10101514 [Primates

19 [10101515 [armadillos

20 |10101515 |Cattle

21 |10101517 [Camels

22 |[10101600

[Birds and fowl




U.S. Census Bureau 3

North American Product Classification System

NAPCS Home | FAQs | NAPCS Discussion Papers | Related Documents | NAICS | Send Comments on NAPCS Product Lists

FINAL NAPCS PRODUCT LISTS BY NAICS INDUSTRY SUBJECT AREA

INAICS Subject Area Title

|51111 |Newspaper Publishers

|51112 |Peri0dica| Publishers

51113 IBook Publishers

|51114 |Direct0ry and Mailing List Publishers

51119 |other Publishers

|5112‘ 518, 54151 |Scn°tware Publishers, Internet Service Providers, Web Search Portals, and Data Processing Services
151211/2 IMotion Picture and Video Production/Distribution

51213 IMotion Picture and Video Exhibition

|51219 |Post Production Services and Other Motion Picture and Video Industries
|51221—3 |Record Production, Distribution, and Publishing

|51224—9 |Sound and Other Sound Recording Studios

|515 and 5175 |Br0adcasting (except Internet) and Cable Program Distribution

|m |Internet Publishing and Broadcasting

|m |Te|ec0mmunicati0ns

|m |Other Information Services

|52 |Finance and Insurance

531 IReal Estate




Taxonomy

Relational
Model

Weak semantics

d OHTOJ10I'n4

Strong semantics
Modal Logic
First Order Logic

Local Domain Theory
Description Logic Is disjoint subclass of with

DAML+OIL, OWL transitivity property
Unified Modeling Language

Conceptual Model
RDF/S Is subclass of

XTM
Extended ER

Thesaurus
ER Has narrower meaning than

Is subclassification of
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OHTONnOrNSA




HednHnumnn

OHTOnorusaTa onpeaens ooy aymm m
NMOHATUSA (CMUCHNA), N3NOoN3BaHW 3a Aa
onuwiaT v npeacTtaBaT obnacT Ha 3HaHUETO.

OHTONorusaTa € NPoAayKT, CbCTOSLL, CE OT
‘cneyndunyHa riekcuka, nanosnsBaHu ga
onuwiaT [4acT OT] pearnHocT, nftc Habop oT
SICHM NMPEeanosIo)KEHNUA OTHOCHO
nnaHupaHaTa cMUCHIa Ha TO3U PeYHUK"
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World Wide
Web

contains

connected
by

extends Semantic
Web

contains

Ontologies

@ define use

T language

identified
by

Concepts and
Relationships




BuooBe oHTONnorunsa 1/2

UpPPEer oHToMnorna geuHmpa OCHOBHU NOHATUA,
BbPXY KOATO ApYyrn oHTonorun ca ce3gageHu (IEEE
Standard Upper Ontology, http://www.suo.ieee.org/)

domain (classic) oHTonorua onpenens
TEPMUHOMOINATA U NOHATUATA, CBbP3aHU C
KOHKpPETHa TemMa min obnacTt Ha UHTEpPECH.

process oHTOsorMa aedunHMpa Bxoaa, n3xoaa,
orpaHuyeHuaTa, penaumnTte, NOHATUS K
nocrieaoBaTeniHoOCTTa Ha MHopMauusaTa oTHacsLwa
ce A0 KOHKpPETHN BU3HEC NPOLIECU UMK CbBKYMHOCT OT
npouecun. (NIST’s Process Specification Language,
http://www.mel.nist.gov/psl/pubs/PSL1.0/paper.doc)
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A A

Bugose oHTOMnorma 2/2

Interface oHTONOrMA geduHnpa CTpykTyparta,
CbAbpP)XaHNETO, CbODLLEHMNATA N APYrY OrpaHUYEHNS,
noaxoasLm 3a onpegenexH nHrepdenc (Hanmp.,
application programming interface (API), database,
scripting language, v ap.).

service oHTonorna gedmHmpa ocHOBeH Habop oT markup
€31KOBU KOHCTPYKLIMM 3a onmcBaHe Ha CBOUCTBa U
Bb3MOXHOCTU Ha Web ycnyrn.
(http://www.daml.org/services/)

role-based oHTONOrMA AEPUHMPA TEPMUHOIIOTUATA U
KOHLUENUUATA OTHACSLLWM Ce 3a KOHKPETEH KpaeH
notpebuten (YOBEK UMM NPUNOXKEHNE).
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KavyecTtBo: NpeuymnsHocT n obxear

éaad Less good

High precision, max coverage Low precision, max coverage

Max precision, limited coverage Low precision, limited coverage



AN

Web Ontology Language
(OWL)

OWL onucea knacoseTe, cBoMUCTBaTa U
penaymnTte Mexay Te3m KoHuenTyanHu
00eKTn, Mo Ha4YMH 3a yrecHeHne Ha
cbBMecTMMocCTTa Ha Web cbabpkaHue.
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A |Tlog e3vunm

« OWL Lite npeaonara nepapxuma oT KrnacoBe
N CBOUCTBA U NMPOCTUN TBbPOEHUSA, KOUTO
ca JocTaTb4HW 3a modenupaHe Ha
PEYHULIN N NPOCTa OHTOMNOIMS.

« OWL DL yBennyaBa v Bce nak 3anasBsa
decidability npobnema.

e OWL Full e nbnHua e3uk, 6e3
orpaHu4eHuns, Ho nrHopupa decidability
BbMPOCMW.

38



eader nHpopmauus,
oTauus

1. <?xml version="1.0"7?>

2. < !DOCTYPE rdf:RDF |

3. <!ENTITY xsd "http://www.w3.o0rg/2001/XMLSchemaf">] >
4 . <rdf :RDF

5. xml :base="http://www.cat.com/owl-gchema/"

6. xmlns:de="http://purl.org/dc/elements/1.1/"

7. xmlns:owl="http://www.w3.0rg/2002/07/cwl#"

8. xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf -syntax-ns#"
9. xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#" >
10. <owl:Ontology rdf:about="">

11. <rdfs:comment>The Metadata Catalogue in OWL

12. </rdfs:comments>

13. <rdfs:label>Metadata Catalogue</rdfs:label>

14. <owl:priorVersion

15. rdf : resource="http://www.cat.com/schema/"/>
16. <owl : imports

17. rdf : resource="http://www.cat.com/auth/"/>
18. </owl:0Ontologys>

19.



A
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A Datatype n Object Properties

« datatype property is e AgBonYyHa penauus
MeXay Habop OT MHCTaHLUKX Ha Knaca U
Habop OT MHCTaHLIMWN HA TUNOBE AAHHW,
OEKnapupaHu ¢ nomMmoLlTa Ha
KOHCTpYyKumaTa owl.DatatypeProperty.

* object property e geonyHa penauug
Mexay Habop OT MHCTaHUWKM Ha ABa
Krnaca, gekrnapupaHu ¢ nomouira Ha
KOHCTpyKumsaTa owl.ObjectProperty.
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<owl:Class rdf:about="City"/>

<owl :DatatypeProperty rdf:about="noPages":>
<rdfs:domain rdf:resource="Publication"/>
<rdfs:range rdf:resource="&xsd;positivelnteger"/>

</owl:DatatypePropertys

<owl :0ObjectProperty rdf:about="placeOfPublication"s>
<rdfs:domain rdf:resource="ConfPaper"/>
<rdfs:range rdf:resource="City"/>

</owl:0bjectProperty>




YKLUMM HA Knac

Term Set Theory DL Description

owl : Thing U the set of all individuals

owl :Nothing %) the empty set

owl : oneOf X1 ... the set of xy...., x,

rdfs:subClassOf AcB A is a subset of B

<owl :Restrictions>
R
</owl :Restrictions>

the set of all things
satisfying R

owl :equivalentClass A 1s equal to B

owl :intersectionOf A intersection B

owl :unionOf A union B

complement of B w.r.t. U

owl :complementOf complement of B w.r.t 4

owl:disjointWith A and B are disjoint




tion (OWL DL)

Ha Krnac 4pe3 1U3nosns3Bea
aTta owl:oneOf.

3aTa Ha oueHsABaHe, KaTo

. <cowl:Class rdf:about="Grade">
<owl :oneQOf rdf:parseType="Collection"s>
<owl:Thing rdf:about="A"/>
<owl:Thing rdf:about="B"/>
<owl:Thing rdf:about="C"/>
</owl:oneOf >
. </owl:Class>

~1 O U1 o= W o



Ilntepatypa

« Semantic Web Programming

John Hebeler, Matthew Fisher, Ryan Blace, Andrew
Perez-Lopez

« Programming the Semantic Web
Toby Segaran, Colin Evans, and Jamie Taylor

« The Semantic Web: A Guide to the Future of XML,
Web Services, and Knowledge Management

Michael C. Daconta, Leo J. Obrst and Kevin T. Smith



