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CbAabprKaHue

BbBexpalm 6enexxkum

[pnnoxeHnsa Ha ceMaHTU4YHNS yeb

TeopeTUyHn OCHOBU HA CEMAHTUYHUSA yeb
CeMaHTUYHUTE TEXHOMOMMM KaTo naacrtoBeTe Ha TopTa
CBbp3aHM OTBOPEHUN AAHHU

RDF, RDFs, OWL - W3C ctaHpapTtw

E3nk 3a 3agaBkn - SPARQL

OHTONOrNS

[IlpMepn Ha OHTONOIrNK

3aK4veHune
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CBeTOBHA CMUCTEMa OT KOMMIOTbPHU Mpexu -
MpeXa OT MpeXWu, B KOATO notpebutenunTe Ha
BCEKM eAuMH KOMMKTbp Morat A0 WU3Ternar
MHpOpMaumnsa, akKo uMaT paspelieHune, oT
BCEKU ApPYr KOMMOTLP

N3mncneHa e oT Advanced Research Projects
Agency (ARPA) Ha npasButencrtsoTo Ha CAL
npes 1969 nm e m3BectHa B HA4YanoOTO KaTo
ARPANET

[IHeC VMHTepHeT e Nyb6JMYHO CaMo-MoAAbpPXKAaLLO
ce CbOPBXXEHME, No3BOJIABALLO
CbTPYAHWYECTBO, KOETO € [AOCTbMHO 33
CTOTULM MUIMOHU XOpa Mo LEeSng CBAT

NWHTepHEeT wu3nosi3Ba e€eAHa 4acT OT BCUYKWU
pecypcm Ha CblUecTByBalWlMUTE MNOHACTOSLLEM
TENEKOMYHUKALUMOHHN MpPEXU U  HSAKOKO
NpOTOKONA, HapeyeHU TCP/IP (for
Transmission Control Protocol/Internet
Protocol)



http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci213782,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci214173,00.html
http://upload.wikimedia.org/wikipedia/commons/d/d2/Internet_map_1024.jpg

WWW - World Wide Web

» poaeH npe3s 1990

’ - » NbpPBOHAYANMHUAT NPOEKT 3a XUNEPTEKCT e
npeanoxeH ot Sir Tim Berners-Lee, ou3sunk

\[4 B nabopatopuata CERN B XKeHeBa,
LLIBenuapwusa, npe3 mapt 1989.

> XUNepTekcT e MeTo/ 3a MOMEHTHO pedepupaHe

(instant cross-referencing)

> NbpBUAT yeb CbpBbp € nycHaT OoHNanmH npe3 1990 m nbpBUAT yeb
6poy3bp e nybnukysaH. [Jo kKpas Ha 1991 WWW ctaBa nyb6amyHo
AOCTbMEH 3@ BCUYKMU

» ycnexbT Ha World Wide Web ce 6a3unpa Ha rnobanmsnpaHeTo Ha
naeaTa Aa XuneprtekcT M npunaraHeto M B rnobanHata Mpexa
NHTepHeT

© Mozaika 2016. All rights reserved



WWW — U3To4YHUK Ha nHPopmauuma

> CbabpXxaHue: TekcT, Tabnmum n nsobpaxeHuns
> 21.22 mnnuapaa yeb ctpaHuum npes 2009
“The Indexed Web contains at least 3.77 billion pages (Wednesday, 09 October, 2013)”

> TbpcayknTe nHAeKcmpaT yeb CTpaHuLUM MU CpaBHABAT MHAEKCUTE C TEKCTOBETE
Ha 3assBKUTE Ha MoTpebutennte, KaTo BpbLUAT FOSIEMU KOJIMUYECTBA PE3YTATH,
KOUTO HE BMHAru ca NnoapeaeHun rno Han-noaxoAsLmns 3a noTpebuTens HaumH

Flight LZ304 Oyn)(*VPYcZAFL

~_rf°_ ©n_ __1°_ NN ANNAT A AT AT

WWW e orpoMeH U3TOYHUK Ha MHPOpMaALMS 3a XopaTa, NoHexe Te
ca CnocobHu pa npoyerar, pazbepar, MHTeprnpeTupar
CbAbPXXAHUETO N ApaBAT N3BOAMN KAaTo CbbupaT mHpopmMayns or
pas3JIM4YHU U3TOYHULM B yeb NpoCTPaHCTBOTO.

C pacTexa My cTaBa BCE Mo-TPYyAHO Aa ce 0603pe CbAbPXKaHMETO B
Hero v Ja ce UHTepnpeTmpa

MalmnHnTe He pa3lbupaTt ecTecTBEH €3MK U CbAbPXKAHUETO Ha
yeb cTtpaHununTte, Ho TpsibBa Aa AonaaT Ha NMOMOLL,.



Kak? ...

NHdopmauunaTa B Yeba TpsabBa oa 6bae npeaocraBeHa No TaKbB HA4YMH,
ye Aa He 6bae caMmo pasbupaema 3a xopara, HO n obpaborBaema ot
MalUuMHHUTE.

TexHn4Yeckn N3NCKBaHUsA

e [a Ce Jaje Bb3MOXHOCT pecypcuTe Aa 6baat aHoTMpaHu ¢ nHdbopMaumsa 3a
TAX, C METaAAHHU - IaHHWN 3a AAHHUTE

e /13 Ce pa3linpu CbLUECTBYBALLUAT MapKupall e3unk 3a Yeba, Taka ye Ja MOoXe
[la NPUCbEANHN TE3U aHOTALUN U METAZAHHMU

e Ja ce nanonsesa dopManHa Jormka npu cneumduumpaHeTo Ha aHoTauMu, Taka
ye Te Aa MoraT Aa 6baaT MHTEpNpeTMpaT aBTOMaATUYHO OT MALLNHMU

e [a Ce Hanpasu TO3M e3UK CTaHAapT, Taka 4Ye MeTagaHHUTe Aa MoraT Aa ce
CcroAendrT, paswupssaTt, cbegunHsasaT, obpaboTsar ...




CemaHTNueH Yeb — The Semantic Web

CeMaHTM4YHMSA Yeb e YebbT OT AaHHM 3a pa3finka OT HacToswms yeob,
KOUTO e yeb oT AoKyMeHTU. CeMaHTU4YHMAT yeb e Hewo KaTo rnobanHa
6a3a AaHHMU.

[ =

AnHaMMYHa MHTepnpeTauna 3a HenpeanoJsiaraeMm HyXXam

=

ABTOMaTUYHO o6paboTBaeMn MeTagaHHM 3a:
— CTPpYKTypaTa (CUMHTaKcuca) um
— 3HayeHneTo (ceMaHTuKaTa)
Ha CbAbpPXaHUETO, KOeTo ce Hammnpa B Yeba
— npeacraBeHn B CTaHAapTHa opMa



HacroawumaT Ye6 — Web 1.0
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CemaHTUYHUAT Yeb — Web 3.0

© Mozaika 2016. All rights reserved



Sir Tim Berners-Lee - cb3patenar

Cb3paTtenat Ha WWW,

Mpe3 1998 npennara Bum3nsTa 3a CeMaHTUYHUA yeb B
ctatnaTa "Semantic Web Road Map”

http://www.w3.0org/Designlssues/Semantic

Ta3n Bnu3nsa e popaseuta B ctatmd ot 2001:
Tim Berners-Lee et al., "The Semantic Web", Scientific

American, May 2001

AdepmHnyns:

"The Semantic Web is an extension of the current web
in which information is given well-defined meaning,
better enabling computers and people to work in
cooperation.” [Berners-Lee et al. 2001]




CbAabprKaHue

BbBexpalm 6enexxkum

NMpuno>xeHns Ha CeMaHTU4YHuA yeb

TeopeTUyHn OCHOBU HA CEMAHTUYHUSA yeb
CeMaHTUYHUTE TEXHOMOMMM KaTo naacrtoBeTe Ha TopTa
CBbp3aHM OTBOPEHUN AAHHU

RDF, RDFs, OWL - W3C ctaHpapTtw

E3nk 3a 3agaBkn - SPARQL

OHTONOrNS

[IlpMepn Ha OHTONOIrNK

3aK4veHune



EHumknoneanyHo sHaHue B CemaHTUUHUA Yeb

http://factforge.net

- neTuwa okono JIoHaoH

- rpagose, KbAEeTo MMa KapTUHU Ha MoaunnaHu

- CBETOBHW ynpaBHUUMU, KOUTO ca 6mnum Ha BnacTt mexay 1998 n 2005
- 5-CKOpOCTHM KONM, KOUTO ce npomsBexaaTt B EBpona

- copTtyepHu dmnpmun, ocHoBaHu B CbeamHeHuTe Latum

- NoNuTUUKM, poaeHu B 'epMaHus




Bunsyannsauung

SPARQL Query

Results for your query (20) - Edit query

dbpedia:London_Heathrow_Airport

dbpedia:London_City_Airport

dbpedia:RAF_Northolt

dbpedia:Antwerp_International_Airport

dbpedia-Croydon_Airport

dbpedia-London_Biggin_Hill_Airpart

dbpedia:Elstree_Airfield
dbpedia:London_Heliport
dbpedia:Heston_Aerodrome
dbpedia:Stapleford_Aerodrome

dbpedia:North_Weald_Airfield

http:/fsws.geonames.org/6301524/

dbpedia-Stag_Lane_Aerodrome

London Heathrow Airport@en
London City Airport

Royal Air Force Northolt 90px@en
Antwerp International Airport@en
Croydon Airport@en

Landon Biggin Hill Airport@en
Elstree Airfield@en

London Heliport@en

Heston Aerodrome@en
Stapleford Aerodrome@en

North Weald Airfield@en
Northolt

Stag Lane Aerodrome@en

lbans™&
AAM“
4

At

Royal Air Force Hornchurch

RAF Hornchurch was an airfield in the south of Hornchurch in what is now the London Borough of Havering.
Known as Sutton's Farm during the First World War, it occupied 90 acres (360,000 m) of the farm of the same
name and was situated 14 miles (22.5 km) east north-east of Charing Cross. Although the airfield closed shortly
after the end of World War I, the land was requisitioned in 1923 due to the expansion of the Royal Air Force
and it re-opened as a much larger fighter station in 1928. The airfield was ideally located in bomb alley to cover
both London and the Thames corridor from German air attacks. It was a key air force installation between both
wars and in to the jet age, closing in 1962.

http://uktv.co.uk/history/item/aid/528186
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CeMaHTMYHMAT Yeb B nonsa Ha b6M3Heca

» CeMaHTMYHUMAT Yeb cb3gaBa cpeacrBa na Morat jpa ce
obobwasat aBTOMATUYHO FONEMU U CITIOXHU MHEOOPMALMOHHN
EKOCUCTUMMU

» CeMaHTUYHUAT Yeb Moxe Oa ce npuioXu cTpaTernyeckm B
yrnpaB/ieHNeTo Ha MHpopMaumaTa B npeanpuaTug,
yrnpasJ/ieHNeTo Ha nNpeanpuaTnuaTa U pucka

» [lo cbwectBo CeMaHTUYHUAT Yeb e cpeacrtso

> Town maBa Bb3MOXHOCT Aa ce pabotu ¢ no-gobpun mMeTtagaHHu, Cb3daBa
eBTUHU paboTHM MecTa 3a pbyHa 06paboTka Ha AAHHUTE, AaBa MHOrO
MO-CUHN BBb3MOXHOCTW 3@ o4uT, npocneasiBaHe u gedUHUPAHE Ha
EKTUBHU NMpaBuia BbpXy cnoaesieHn KopnopaTUBHU AaHHMU

> Tol cnoMara 3a pa3Ba/IIHETO Ha CMNO3MTE OT AaHHWU, KOUTO B MOMEHTA
KOCTBAT MHOI0 CpeAcTBa Ha npeanpusatusaTa Aa M Hanpasar
CbBMECTUMMU



Pa3uynBaHe Ha cUN03UTE OT AAQHHMU
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EctectBeH e3uK u CemaHTUYHUA Yeb

@Davidcamposh has visto el de Una verdad incomoda de

<Al Gore>...es muy bueno tambi
Davidcamposh’ve seen An Inconvenient Truth of <Al Gore> ... is very good also

\_//J

positive sentiment
topic: Al Gore

N

Politician

AProfession

DBpedia URI

\I:;ornln

United States

Person
DBpedia URI

© Mozaika 2016. All rights reserved



Dynamic Semantic Publishing

Textonly | Help

WORLD CUP 2010

WORLD CuP 2010

SPORT

_SPORT  FOOTBALL GROUPS & TEAMS  FIXTURES & RESULTS  VIDEO  BBC COVERAGE

=+ Frank Lampard

Features

Latest matches

Pastion: Midfielder World Cup scouting:

Squad number: 8 o > attacking midfield

Date of birth 20 June, 1978 (32 years old) ;:an Shearer assesses James

\ Hesght: 6'0" (184¢cm) iiner's rise to promnence

% » World Cup scouting: defensive midfeld
D3 Highlights & repon Tournament totals

G layed Shots on target | off target
URL 1-1 GHA sipad et 21 Ot o targ et off torys Top 5 World Cup storles

nts 3 shake-up

B 4

9|5 -

Frank Lampard

Fronk Lampard

D3 Highlights & repen Total Englend 38 I 23 + Lah cy
ARG 0-4 GER 0 !
Az substh g . -
? Top TV and radio O0E i Pyer
——
y Totak England ) Match of the Day
D3 Hightights & report . Live: 2010 FIFA
. World Cup:
Goale Aasials . Argentina v
PARD-1ESP - S Germany
0 3 Match of the Day Live: 2010 FIFA World
Cup: Spain v Paraguay
Frank Laumpard Frenk Lampard €D 5 live Sport: The Monday Night Club:
05/07/2010
nH ghlights & report —_— 3 ee——
Total England Total Ergens More football on BBC ®Player
Fouls by | on Cards yellow | red

3|4

Frank Lampard

Teted England

44|44

0o

Frank Lamgard

Tetal Engans

Joumnalist

SPORTS Content

STATS

Metadata
ul
[silverlight]

CONCEPT

RESTAPI
[java]

qF

rglf
(ison/r3/xmi]

Dynamic
Rendering

[php]

HTM$F|DF 1s

News Proxy
Static
[apache]

Request Team/Player/Group Page
rdf]

Audience

http://www.bbc.co.uk/blogs/bbcinternet/2010/07/bbc_world_cup_2010_dynamic_sem.html|
© Mozaika 2016. All rights reserved



Select all proteins that are linked to a curated molecular interaction,
to inflamatory response, and to a target of existing drug

% Data = Search - SPARQL - About

Turmor necrosis factor receptor superfamily member 1B drug:DBO00OS
Interleukin-1 beta drug:DBO1C
Interleukin-1 be  Etanercept

Interleukin-1 be

. L Name
High affinity irmr
= Etanercept
Adenosine recej
Type
Adenosine recej * biotech
Adenosine recey Groups
& approved
Adenosine recey
Description
Adenosine recej « Dimeric fusion protein consisting of the extracellular ligand-binding portion of the human 75 kilodalton (p75) tumor necrosis factor receptor
(TNFR) linked to the Fc portion of human IgG1. The Fo component of etanercept contains the CH2 domain, the CH3 domain and hinge region,
Adenasine recej but not the CH1 domain of IgG1. Etanercept is produced by recombinant DNA technology in a Chinese hamster ovary (CHO) mammalian cell
expression system. It consists of 934 amino acids
Adenosine recej
Synonyms
Adenosine recey * p7s

* Tumor necrosis factor receptor 2

* Turnor necrasis factor receptor type II
* p80 TNF-alpha receptor

* TMF-R2

© Mozaika 2016. All rights reserved



NL to ontology interoperability

NL query Oil paintings from the GIM collection

GF GF

Syntactic tree

‘|/ \

Abstract representation

" AR2SPARQL ’l AR2SPARQL
 Converter | Converter
SPARQL query painting 10 type paining-Painting

painting:belongsTo ?collection ;
painting:hasMaterial painting:QilPaint .

graph pattern ?collection rdfs:label "GIM" . }
“matching | graph pattern
Query results ,. |, matching
MOLTS — =

© Mozaika 2016. All rights reserved



Rechercher

montre toute I' information sur tous les tableaux dans le Musée_du_Louvre

(/' MOLTO est financé par le septiéme programme-cadre de 'Union européenne (FP7/2007-2013) sous convention de subvention FP7-ICT-247 914.

Résultats en language naturel "montre toute |' information sur tous les tableaux dans le Musée_du_Louvre":

i i
Unfinished portrait of General
Bonaparte a été peint par
Jacques-Louis David en 1798. Il
est de 65 sur 81 cm. Cette oeuvre
est exposée au Musée du Louvre.

Grande Odalisque a été peint par
Jean Auguste Dominigue Ingres
en 1814. Il est de 163 sur 89 cm
Cette oeuvre est exposée au
Musée du Louvre

La belle ferronniére a été peint par
Leonardo da Vinci en 1490. |l est
de 44 sur 62 cm. Cette oeuvre est
exposée au Musée du Louvre

© Mozaika 2016. All rights reserved

The Virgin and Child with Saint
Anne a été peint par Leonardo da
Vinci en 1508. Il est de 112 sur
168 cm. Cette oeuvre est exposée
au Musée du Louvre



‘HaMmunpay Ha Bpb3KU

# FactForge® RDF Search and Explore SPARQL - RelFinder About Contact
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CeMaHTMYHMAT Yeb B nonsa Ha b6M3Heca

» WHBecTumnm B CMCTEMU 3a yNpaB/ieHUE Ha AAHHU
> ba3un pgaHHK

XpaHunuuwa

busHec MHTEeNUreHTHOCT

YnpasneHue Ha MHPOPMALUOHHUSA LMKDBN

CucTtemMu 3a ynpasneHune Ha CbAbpXaHUETO

[MnaHupaHe Ha pecypcu B npeanpuatTuaTa

NHTerpauud

TbpceHe

YV VVYVYVYYVYYVY

O6pbvliaHe Ha gaHHUTEe B MHopMauuns

> [aHHuTe B OuU3HeC cpeaaTta ca JIOTMYECKU CBbp3aHU, HO DU3NUYECKM
pasfeneHn, KOeTo He MNOo3BOo/SiISsBa Ha CUCTEMUTE 3a YynpaBneHue Ha
CbAbPXAHUETO Aa CBbPXAT OTAENHUTE NapyeTa nHhopmMaums

» Cb3pasart ce I'I|306J'IeMM, KOraTto npunoXeHmndata Ha Morat Aa KOMYHUKUPAT
noMexay Ccum rnpes3 (bMBM‘-IeCKM BPBb3KU




NMpuno>xxeHnna Ha CeMaHTUYHUAT Yeb

0
m

sofia

Bcuyko 300paxeHna Kaptn Bugeoknunoge HoBUHKM Ouwe ~

Oxono 312 000 000 pesyntara (0,34 cexyHaw)

Codua — Yukuneaua

https://bg.wikipedia.org/wiki/Cocua ~

COMhHA & CTONULAETA U HaW-TONeMUAT rpad 8 Bbnrapua. Ta e 15-AT No ronemmuHa
rpan B EBponeickna cbios, c HaceneHue 1 286 383 avww, KoeTo NpeacTaenaea ...
Opyx06a - Mnapocrt - NlozeH - buctpuua

CtonuyHa ObuuHa - Codua - pacte, HO He cTapee

www.sofia.bg/ ~

Codcpun - CtonnyHa obwmHa - The Official web site of Sofia Municipality.
OduumanHnAT yed caiT Ha CTonuyHa obwmHa.

MecTHM OaHBbUM U TaKCK - CNpaeka 33 3a0bMKEHWA U ... - CTonnyHa O0wmHa - KmeT

Netvwe Codua: NMbTHUUK

www.sofia-airport.bg/ ~

23.02.2016 r. - IHpopMaUmnA 33 KaU3WWUTe W M3NUT3LWWTE NOMeTH, HOBMHIW U OaHHW
33 U3BLPLUBAHKUTE YCYTK.

V3o0paxeHuna 3a sofia Henopgxoaawm n3obpaxeHna?

Oule n3obpaxeHua 3a sofia

WIHCTpYMEHTH 33 TbpCEHE

Koctunbpoa

fiva

Enuu MNenuu

Codusa
Cronuua Ha Benrapusa

Cotua e CTONUUATA U Hail-roneMuAT rpaf 8 Bunrapua. Ta e 15-aTno
ronemuHa rpag 8 EBponeiickuaA cbio3, ¢ Hacenexue 1 286 383 ayww,
K0eTo npefcTaensAea 16,4% 0T HaceneHneTo Ha Bbnrapua.
Yukunegua

Mnow: 492 km*

Bpewmerto: 13 °C, BATbp W — 11 KMy, BRaXHOCT 88%
Hacenenue: 1,211 MunuoHa (2012 ) Oprasuzauyua 1a ofeankersnTe

HaUWN

MecTHo Bpeme: cbioTa, 23:50

MpencTosAwm cLouTua

c6 &

CTHBEH YUNCBH 20.04
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CbAabprKaHue

BbBexaalwm 6enexku

[pnnoXxeHnsa Ha ceMaHTUYHUSA yeb
TeopeTyH OCHOBM Ha CEMAaHTUYHMUSA yeb
CeMaHTUYHUTE TEXHOJIOMMK KaTo NJlacTtoBe Ha TopTa
CBbp3aHM OTBOPEHUN AAHHU

RDF, RDFs, OWL - W3C ctaHpapTtw

E3nk 3a 3agaBkn - SPARQL

CBbp3aHM OTBOPEHUN AAHHU

OHTONOrNS

[IlpMepn Ha OHTONOIrNK

3aKJiloyeHune



dopmanHa noruka

« TeopetuyHute ocHoBuM Ha CemaHTMYHMA Yeb ce rpagsart

BbpXy c¢opManiHaTa JZIOrMKa, JIOrM4ecKoTo NporpaMupaHe u
U3KYCTBEHUA UHTEeNEeKT

Jlornka — o e ro?

« Jlormkata e dopManHa cucTeMa 3@ OpraHum3MpaHe u
CTPYKTYpuUpaHe Ha u3pa3n U aprymMeHTM U NpaBeHE Ha U3BOAM 3a
TAX, KOETO BK/lOYBA OMpeaenssHe Ha TAXHaTa BaJIMAHOCT U
naeHTundunUnpaHe Ha NpoTMBOpPEYNS

« B norukaTta 4oBek ynoTpebsiBa u3pasn, KOUTO onpeaendaTt KaTo
MCTUHHM Ha ©6as3ata Ha obwm wu3pasun oT cneuymdunyHa dQopma,
Hapu4yaHW NpaBuia Ha U3BOA4 UM aKCMOMU, KOUTO Cb3aaBaT HOBU

NB! /i3BexxgaHeTo Ha HOBW u3pa3n 3aBuUCKW OT BaINgHOCTTa Ha
3HaHNETo, OT KOETO Te ca n3BegeHu!



dopmanHa cuctema

EnHa nornyecka cucrtema ce ageduHnpa Ha 6asaTa Ha:
- dopManeH e3nkK, KoNTo Aa OMNUCBa JIOTMYECKUTE U3Pa3u;
- TpamaTtuka, KoaTo AednHMpa NpaBUHOTO U3MON3BaHe Ha e3UnKa

- AnapaTt 3a u3BOA, KOUTO Cb3faBa YC/0BUA cCuUCTeMaTa fa M3BexAa
HOBU M3pa3un (KaTo Cce M3nos3eaT akCMoMm n/mnun npasunnia 3a M3Bon)

EctecTBeH E3uk Jlormnyecka cmcrema

- Hactn Ha peuyTa - NTHanBnan

- CMHTaKCuUC - NMpoMeHnnBYH

NpaMaTuka FpaMaTuKa

- NMpaBnna 3a n3MeHeHune - NMpoMeHnnBUTE 0606LWAaBaT MHAUBUNAMU

- MpaBuna 3a CTpoeXx Ha rpaMaTU4Hu - lHOnBMAUTE ce CBbP3BaAT C NpeanKaTu
N3peyeHuns NMpaBuna 3a ussBopn

- aKO Hello e BSAPHO,
TO WU AIPYrO HELLO € BAPHO



Jlornyecku nisoa

Jlornuecka Teopusa geduHUpa cneagHaTa akcmMoMma:

AkoBcmukn XcaYumnAeX, tToAeY

BCMUKU X)ca Y) < NPOMEHNBU
@&X UHANBUA
AeY

Mpumep:

AKO BCUYKUN MbXXE ca CMbPTHU
CoKkpaTt e MbXX

Cokpart e CMbpTEeH
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CBOMCTBA Ha /IoOrMYecKaTa cucTtema

Ba)>kxHn CBOWCTBa Ha Jiorm4yeckara cucrema:

« CobrnacysaHocT (consistency)
HAMa M3pasun B JIOrMyeckaTa CMCTeMa, KOUTO CU NpoTmBopeYaT

M
« CrabunHocTt (soundness)

arnapartbuT 3a M3Bo4 Ha CUCTEMATa HUKOIMNA HAMa Aa MNo3BOJIN IrpeLlueH
n3BO4 OT BAPHaA NMpPeEANOCTaBKa

Bcnukm mbKe ca cmbpTHU, COKpaAT € MbXK MbpTEeH

 MbnHota (completeness)
HAMA UCTUHHWN N3pa3n, KOUTO He MoraT Aa 6baaTt n3BeaeHu ot
cuctemaTa, NoHe NMPUHLMMNHO

BCMUKK MmbXKe ca CMBPTHWN, BMKTOp € MbXK, TO BMKTOp € CMbpPTEH



lNpeansBuKaTencrea

lormkata TpsibBa MOa ce 3aHMMaBa C CJ/IOXKHOCTTA Ha
eCTECTBEHMUS €3UK U Ha peanHus cBAT

B KOMMOTbpHUTE CUCTEMU, U3PA3UTENHOCTTA Ha JIOrMKaTa
TpsibBa Oa ce orpaHumym, 3a Aa ce m3bsarHat ABYCMUCAUS
(ambiguities| w©n wmn3BexamaHeTo Ha @aKTKU  oOCTaBa
n3umncnmnpyemo (computationally possible)




Jlormka  cemaHTUKaA

« "“CeMaHTMKATA” nacneaBa 3Ha4YEeHMETO HA HewaTa

- B uHdOpMaTMKATa CEeMaHTMKATa € 4acT OT MaTeMaTuyeckaTta
NIOrMKa, KbAETO TS Ce OTHAcA KbM 3HAUEHMETO Ha KOMMIOTbPHUTE
nporpamm

« “Semantic computing” ce oTHaca KbM OnNUTU Aa Cce onpeaensr
NOrM4yecKkmnTe CUCTEMM Ha KOMNWTpUTE, T.e. Aa ce peduHupa
dbopManeH e3nk, rpamaTMKa U anapaTt 3a M3BOA KaTo dopMaT Ha
AJaHHNTE N KOMMNIOTbPHWU Nporpamu

« B TO3M CMUCBN CEMAaHTUYHUAT yeb npeacTaBnsiBa pa3llMPEHUE Ha
HacToswmnsa yeb BBB GoOpManHa JiorM4Yecka cucTtemMa, B KOSATO
CbAbpXaHMeTo B Yeba ce npeacraBs KaTo u3pasm, OT KOUTO MOXe
Aa ce reHepupa HOBO 3HaHue




CbAabprKaHue

BbBexaawm benexku
[IpnnoxeHnsa Ha ceMaHTU4YHNS yeb
TeopeTUyHn OCHOBU HA CEMAHTUYHUSA yeb

CeMaHTMUYHMTE TeXHOJIONMM KaTo MNJIacToBe Ha
TOpTa

CBbp3aHM OTBOPEHUN AAHHU

RDF, RDFs, OWL - W3C cTtaHpapTtw
E3nk 3a 3agaBkn - SPARQL
OHTONOrNS

[TfpMepn Ha OHTONOrNU
3aKniyeHune



Cnoesete Ha CemaHTUYHUA Yeb

V ojtflf-l Caluon

Monitonng

Versioning
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Mupamunaa Ha ynpasneHne Ha UHPopmaumata \ B4

Today
Weob Stendacds
Progress
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CbAabprKaHue

BbBexaawm benexku
[IpnnoxeHnsa Ha ceMaHTU4YHNS yeb
TeopeTUyHn OCHOBU HA CEMAHTUYHUSA yeb

CeMaHTUYHUTE TEXHOIOMMM KAaTo MNJs1acToBE Ha
TOopTa

CBbp3aHM OTBOPEHU AaHHM
RDF, RDFs, OWL - W3C cTtaHpapTtw
E3nk 3a 3agaBkn - SPARQL
OHTONOrNS

[TfpMepn Ha OHTONOrNU
3aKniyeHune
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http://www.ted.com/talks/tim berners lee on the next web.html
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http://www.ted.com/talks/tim_berners_lee_on_the_next_web.html

MHoOXecTBa AQHHM

- Freebase
http://www.freebase.com

- DBPedia

http://dbpedia.org
« Wikidata

http://wikidata.org
« CKAN

http://ckan.org/

MpuMep Ha NybankKyBaH pecypc:
http://dbpedia.org/resource/Sofia




EKCMANMUNTHU DaKTU

;:!q FactForge® RDF Search and Explore SPARCQL - RelFinder About Contact

¥ Sofia

Source:hitp://dbpedia.org/resource/Sofia

| Subject (100 of 1630) || Predicate H Object H Al | Download in: JSON | RDF | N3/Turtle | N-

Named Graph Al =] Language | ENglish [=] inference | Explicit only

Statements in which the resource exists as a subject.

Predicate Object

rdf-type dbp-ont:Settiement, hitp://schema.org/Place, geo-ont:Feature, geo-ontFeature,
http-/fwww.opengis.net/gml/_Feature, owl:Thing, skos:Concept

fb:type.object type fb-base. aareas schema.administrative_area, fbbase aareas.schema.bg.oblast,
fb-base biblioness bibs location, fb:base. biblioness.bibs_topic, f:base.ontologies.ontology_inst
fb:common topic, foogovernment.governmental_jurisdiction, fb-location.administrative_division,
fo:location citytown, fbzlocation.dated_location, folocation_ location, fixlocation statistical _region,
fb-pericdicals.newspaper_circulation_area

rdfs:seellso dbpedia:Sofia
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NMnanunTtHM dpakTun

K FactForge® RDF Search and Explore

SPARGQL - RelFinder About Coniact

| Sofia =

| Subject (100 of 1196) H Predicate H Object H Al ‘ Download in: JSON | RDF | N3/Turtle | N-Triples

Named Graph | Al

Predicate

rdf-type

ptop:locatedin

rdfs.seeAlso

rdfs:label

[=] Language ENglish [=] inference | Implicit only B

Statements in which the resource exists as a subject.

Object

fb:base. aareas.schema.administrative_area, fb:base.aareas.schema.bg.oblast,

fbbase biblioness. bibs_location, fb:base biblioness bibs_topic, fbrbase ontologies. ontology_instance,
fb:common topic, Tb.government. governmental_jurisdiction, fb:location administrative_division,
fbilocation.citytown, fbilocation.dated_location, filocation.location, foclocation.statistical_region,
fb-periodicals. newspaper_circulation_area, pext:Capital, pext:City, pext:CountryCapital,
pext:PopulatedPlace, pext:Settiement, ptop:Entity, ptop:Location, ptop:Object, rdfs:Resource,
pext:GeographicLocation, pext:PoliticalRegion, pext:PopulatedPlace, pext:Settlement, ptop:Location

Sofia, Bulgaria@en, dbpedia:Bulgaria, dbpedia:Earth, dbpedia:Eastern_Europe, dbpedia:Europe,
dbpedia:Northern_Hemisphere, hitp-//sws.geonames.org/6295630/, hitp://sws.geonames._org
16458974/, hitp-//sws_geonames.org/7 31061/, hitp/Awww.geonames.org/countries/#BG

hitp://sws_ geonames org/727011/about rdf

Sofia (Bulgaria)@en
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CbAabprKaHue

BbBexaawm benexku
TeopeTUyHn OCHOBU HA CEMAHTUYHUSA yeb

CeMaHTUYHUTE TEXHONIOMMM KAaTo NJ1acToBE Ha
TOpTa

[IpuUnoXeHns Ha ceMaHTU4YHnA yeb
CBbp3aHM OTBOPEHUN AAHHU

RDF, RDFs, OWL - W3C ctaHpaaptv
E3nk 3a 3agaBkn - SPARQL

OHTONOrNS

[IlpMepn Ha OHTONOIrNK

3aKJIlo4eHune




RDF, RDFs n OWL Namespaces

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

rdfs: <http://www.w3.0rg/2000/01/rdf-schema# >
owl: <http://www.w3.0rg/2002/07/owl# >

M(q Views: desktop mobile print
L

STANDARDS  PARTICIPATE MEMBERSHIP  ABOUT W3C

TECHNICAL REPORTS

~ TTML Profiles for Internet Media Subtitles and Captions 1.0 (IMSC1)

is a W3C Recommendation
By date 241 April 2016 | Archive

By group

The Timed Text Working Group has published a W3C Recommendation of TTML Profiles for
Internet Media Subtities and Captions 1.0 (IMSG1). This document specifies two profiles of
TTML1: a text-only profile and an image-only profile. These profiles are intended to be used
across subtitle and caption delivery applications worldwide, thereby simplifying interoperability,
consistent rendering and conversion to other subtitling and captioning formats.

WEB AND INDUSTRY

Automotive
Digital Publishing

Entertainment (TV and
Broadcasting)

v First Public Working Draft of Payment Request AP Specifications

Web and Telecommunications 21 April 2016 | Archive

Web of Data . . i
» Tim Berners-Lee to Keynote IDPF's DigiCon event 10 May 2016 in
Web of Things .
Chicago
Web Payments 20 April 2016 | Archive
Web Security

» Web Storage (Second Edition) is a W3C Recommendation

© Mozaika 2016. All rights reserved

W3C By Region al o |

Skip

The World Wide Web Consortium (W3C) is
an international community that develops
open standards to ensure the long-term
growth of the VWeb.

W3C operates under our Code of Ethics and
Professional Conduct

Become a Friend of W3C to support the W3C
mission and free developer tools

W3C BLOG

Working on HTMLS.1

HTML Media Extensions to continue work
3

G by Philippe le Hegaret

W3C Highlights and Advisory Committee
meeting

INnRc



'RDF — Resource Description Framework

Flight LZ304
Sofia-Berlin

Dep. 02.12.2009 1500
Arr.02.12.2009 1730
Price 230€

book now

<flight>Flight LZ304
<from>Sofia</from>
<to>Berlin</to>

Add mark-up <dep>02.12.2009 1500</dep>
> | <arr>02.12.2009 1730</arr>
<price>230€</price>
</flight>

http://travel.com/Flight LZ304
:from http://travel.com/Sofia

‘to http://travel.com/Berlin

:dep 02.12.2009 1500

:arr 02.12.2009 1730

:price 230

currency http://travel.com/euro




RDF

Knsee o Codbus HacoueH
MMEeHOBaH rpad

RDF Tponkun ca URIs

Subject Predicate Object
http://www.anon.co http://www.location http://www.dbpedia
m/foaf#Peter .org/rdf#lives_in .org/resource/Sofia

> E3mKk 3a npeacraBsHe Ha WHPopMaumsa B Yeb nNpoCTpaHCTBOTO.
Npeannara rpad CTpyKTypa 3a n3passdBaHe Ha paKkTu 3a Hella.

» Mogaen 3a npeacrtaBsiHe HaA AAHHUM U CUMHTAKCUC 3a criogensiHe Ha
3HaHWe 3a KoHuenTu B Yeba 6e3 aa onpenens Kak KoHUenTuTe ce
OTHACAT eaAnH KbM ApYr.

> RDF npegnara Mmoaen 3a npaBeHe Ha NOrMyeckn 1M3kKasm, KOUTO MOXe Aa
ce 1M3nos3Ba 3a BajeHe Ha U3Boa.



Namespace

URI - Uniform Resource Identifier
http agpec

Namespace = URI + <tag>

<x xmins:edi="http://ecommerce.example.org/schema'> </x>
ni%

edi: <http://ecommerce.example.org/schema>

Book - KHUra
<http://ecommerce.example.org/schema/Book>
- CYETOBOAHA KHUra
<http://library.com/ontology#Book>
- NTnTepaTypHO npousBeaeHmne




RDFs — RDF Schema

E3nkK, KOMTO mMno3BonsiBa QopMmanu3ayumss Ha 3HAYEeHMEeTO Ha Hewara,
npeacraseHn B RDF Ha 6a3aTa Ha KOMMNIOTbPHA 10rmka.

JedunHnpa npoctn oHTOoNOrMmM (Mogesnn Ha MOHATUS U BPb3KUTE MexXAay
TAX), KOUTO MOraT Aga ce M3nosi3BaT 3a reHepmpaHe Ha HOBO 3HaHMe.

http://travel.com/Sofia http://travel.com/Flight LZ304
Is a http://travel.com/City from http://travel.com/Sofia
http://travel.com/City 'to http://travel.com/Berlin
SubClassOf :dep 02.12.2009 1500
http://travel.com/Populated Place :arr 02.12.2009 1730
:price 230
http://travel.com/Sofia is a ‘currency http://travel.com/euro

http://travel.com/PopulatedPlace

@ rdf:type rpan rdfs:subClassOf

HaceneHo macto



OWL — Web ontology language

E3nK, KOWTO pa3wmpsiBa €EKCNPECUBHOCTTA Ha OHTOMIOrUATA, KaTo
NO3BOJIsIBA Aa Ce NpaBsAT MoO-C/A0XHU MOAENN 3a CBeTa C LieHaTa Ha ToBa
Te Aa CTaHaT No-TpyAHU 3a KoMNoTbpHa obpaboTka.

http://travel.com/Sofia

_ http://travel.com/Flight LZ304
IsPlaceln http://travel.com/Bulgaria

:from http://travel.com/Sofia

http://travel.com/Bulgaria ‘to http://travel.com/Berlin
IsPlaceln http://travel.com/Europe :dep 02.12.2009 1500
IsPlaceln is a transitive property arr 02.12.2009 1730
:price 230

http://travel.com/Sofia
IsPlaceln http://travel.com/Europe

.currency http://travel.com/euro

=
— —
--__—— ———__—
e e o mw e

ako “ce_Hamupa” pednHMPaAHO KaTo TPAaH3UTUBHO CBOMUCTBO



OWL

Full

MMa Tpun pasHoBumaHoctm Ha OWL, KOUTO ca HanpaBeHWU
KaToO NMOAMHOXeCTBa e4HO Ha ApYyro

« OWL DL paswunpgasa unspasutenHoctra Ha OWL Lite
« OWL Full pazwunpsasa nipasmntenHoctta Ha OWL DL
« OWL Full e o6eanHenneto Ha OWL cuHTackuca n RDF/S,

OWL Full BkntouBa nbnHaTa m3pasntenHoct Ha RDF(S) u
cfleaoBaTeHO € HEN3YUCTTUM

OWL DL e orpaHunyeH Ao MNOAMHOXECTBO Ha
AeCKpunTuBHaTa JIorMkKa u 3a ToBa € U34ncnumm

OWL Lite e onpocteHo nogMHoXxecTBo Ha OWL DL
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JleCKpUNTUBHA NNIOTUKA

[ednHnpa noHATUSA, NpeacTaBUTENHN 3a AageHa obnacT OoT XKMBOTa,
nocne wu3nos3Ba TMMOHATUATA, 3a Aa AeduHupa CBOMUCTBaATa Ha
obekTuTe n nHaonBMaANTE OT Ta3m obnacT

MMa ceMaHTM4YeH anapat Ha ©6as3ata Ha dopManHata noruka,
M3Nosa3Ba aBTOMATUYHOTO M3BEXAAHE Ha 3HAHUS OT EKCMJIMLMUTHO
Ha/MYHO 3HaHMe

MoaabpXXa Moaenn 3a U3Boa, KOUTO ce ba3mpaT Ha Klacudpumkaums Ha
NOHATUSA U HA KNacnpukaums Ha MHANBUAU

— Knacudpukaumarta Ha KOHUEeNTM AedUHUpa MepapXUyHU BPB3KWU,
HapeyeHn subsumption relationships. Taka ce o6pa3syBsaTt
nepapxXxmyHm KOHUENTYasIHU CTPYKTypu. Te3n nepapxumu nomaratr
Aa Cce YyCKOpM npouechT Ha WU3BEXAaHe Ha HoBa WMHdopMauus
3apaan OonMCcaHMETO Ha CBbP3aHOCTTa MexXxay NoHATUATa - TBoX

— Knacudukaumdarta Ha MHAMBMAM onpenens Aanu gaaeH MHAUBUA €
npeactaBuTenl Ha JdaadeHo noHatTue. [laBa WH@opMaumsa 3a
CBOMCTBATa Ha uHAMBMAA. Te3n BpPb3KKM Npeam3BUKBaT
reHepupaHeTo Ha HOBM (aKTu B 6a3aTta oT 3HaHusa - ABOX

Mpouenypute 3a BajeHe Ha M3BOA Ha [AECKPUNTUMBHATA JIoOrMKa ca
npoueaypu, KOWUTO ca BWHaArum paspewmmu, 6asmMpaHnM ca Ha
npeankKaTHaTa NlorMka oT NbpBU pen; T.e. HabngaBa ce 3aBUCUMOCT
MeXAy W3pasuTenHaTa cuja Ha AeCKpUNTUBHATa JIoOrMKa U HelHaTa
paspeLInmMocT




U3pasutenHoct Ha RDFs nu OWL

RDFs

Hierarchy of classes
Hierarchy of properties
Domain and Range restrictions of the properties

OWL

Types of properties
(transitive, symmetric, inverse, functional, inverse functional)

Class construction
Property construction

rdfs:Class n owl:CLass Bubnunorpadus:
http://www.w3.org/TR/rdf-primer/

http://www.w3.org/TR/rdf-schema/
http://www.w3.org/TR/owl2-primer/



CbAabprKaHue

BbBexaawm benexku
TeopeTUyHn OCHOBU HA CEMAHTUYHUSA yeb

CeMaHTUYHUTE TEXHONIOMMM KAaTo NJ1acToBE Ha
TOpTa

[IpuUnoXeHns Ha ceMaHTU4YHnA yeb
CBbp3aHM OTBOPEHUN AAHHU
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SPARQL - e3ukK 3a 3aa8KM 3a RDF

SPARQL cb3paBa Bb3MOXHOCTU
Aa ce 3adaBaT BbMPOCU Ha
mMozena Ha rpada unamn cxemarta
Ha gaaeHa RDF 6a3a.

[lpoeKkTupaH e Aa oTroBaps 3a
N3NCKaHNS Npoy4YeHU n
nedunHmnpaHmn B paboTHU rpynu
Ha W3C ©n nokpuBa pegumua
NOornyecku n3pasu oT
npegukaTHaTa Jiormka.

SPARQL 1.1 Bko4YBa MU
ornepaumMm OT Teopus  Ha
MHOXecTBaTa U deaepupaHu
3a9BKW, Haco4yBalWKM CcCe KbM
pa3/iIM4YHU CbpPBBLPM MNpe3 enHa
3asBKa.

cI289UNXK

9

NNHIBUCT

=)o)

g ednUweH

bbarapusa
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NMpumep Ha SPARQL 3aaBKa

Nma nu nonet ot Codpunsa ao NepmaHmsa Ha ueHa noa 250 EBpo?

SELECT ?flight WHERE {

?flight :from http://travel.com/Sofia http://travel.com/Flight LZ3_O4

>flight :to ?place :from http://travel.com/Sofia

?place :isPlaceln http://travel.com/Germany -to http://travel.com/Berlin

Z;:IQEE :price ?priﬁ:t S eravel :dep 02.12.2009 1500

.} ight :currency http://travel.com/euro 2rr 02.12.2009 1730

FILTER :price 230

(?price < 250) .currency http://travel.com/euro
bubnuorpadua:

http://www.w3.org/TR/sparql11-query/



CbAabprKaHue

BbBexaawm 6enexku
TeopeTUYHM OCHOBU HA CEMAHTUYHUSA yeb

CeMaHTUYHUTE TEXHONIOMMM KATo MJIacToBE Ha
TOopTa

[IpunoXXeHns Ha ceMaHTn4YHnA yeb
CBbp3aHM OTBOPEHUN AAHHU

RDF, RDFs, OWL - W3C ctaHaoapTtu
E3nk 3a 3agaBkn - SPARQL
OHTONOIrNS

[TfpMepn Ha OHTONOrNU
3aknro4yeHume




3aKkao4yYeHue

3ano3Haxme ce CbC
CemaHTUUYHUA Yeb
* YnpasneHue Ha MHbopmauuaTa npes 21 BekK
 CraHaapTv 3a NnpeacTaBssHe HA 3HAHUATA B CEMAHTUYHUA yeb
* TeopeTUYHM OCHOBM Ha CEMAHTUYHUA Yeb
 JlecKpnnTMBHA /IOT1KaA
 [ednHMUMA Ha OHTONOIUA




Bbnpocu ? ...

bnaropapsa 3a BHUMMaHueTo!

mariana.damova@mozajka.co
me@marianadamova.com
damova.mariana@gmail.com



