Reprezentacia a Ziskavanie Znalosti

Sémanticky Web - tvod



Data — iInformacie - znalosti

Data (udaje)
15.12.1912

Informacia - The term ‘information’ is described as the structured,
organised and processed data, presented within context, which
makes it relevant and useful

Titanic sa potopil 15.12.1912

Poznatok - je poznatok spracovana informacia, produkt
poznavacej Cinnosti.

Kazda lod sa mdze potopit

Znalost’ — Strukturovany systém poznatkov a skusenosti v urcitef
oblasti



Difference between information and knowledge

1. Information denotes the organised data about someone or something obtained from various
sources such as newspaper, internet, television, discussions, etc. Knowledge refers to the awareness
or understanding on the subject acquired from education or experience of a person.

2.Information is nothing but the refined form of data, which is helpful to understand the meaning. On
the other hand, knowledge is the relevant and objective information that helps in drawing conclusions.

3. Data compiled in the meaningful context provides information. Conversely, when information is
combined with experience and intuition, it results in knowledge.

4. Processing improves the representation, thus ensures easy interpretation of the information. As against
this, processing results in increased consciousness, thus enhances subject knowledge.

5. Information brings on comprehension of the facts and figures. Unlike, knowledge which leads to the
understanding of the subiject.

6. The transfer of information is easy through different means, i.e. verbal or non-verbal signals.
Conversely, the transfer of knowledge is a bit difficult, because it requires learning on the part of the
receiver.

7. Information can be reproduced in low cost. However, exactly similar reproduction of knowledge is not
possible because it is based on experiential or individual values, perceptions, etc.

8. Information alone is not sufficient to make generalisation or predictions about someone or
something. On the contrary, knowledge has the ability to predict or make inferences.

9. Every information is not necessarily a knowledge, but all knowledge is an information.



Tedria poznania — epistemologia
Epistemology is the study of knowledge
« Zaobera sa tym Co je poznanie/poznatky a ako sa ziskava
* Poznakty (aj informéacie) maju formu tvrdeni (propositional knowledge)
* Tvrdenie (proposition)

* je nieCo co moOze byt vyjadrené deklarativnym spbésobom (syntax)
je oznamovacia veta

 mbze byt pravdivé alebo nepravdivé (semantika)

ma pravdivostnu hodnotu

TradiCne sa poznanie chape ako pravdivé zdovodnené presvedcenie

Poznatky - tvrdenia, ktoré povazujeme za pravdive



Syntax vs. sémantika

Syntax (from greek ocvvTagis composition, sentential structure)
denotes the (normative) structure of data, i.e., it characterizes
what makes data “well-formed”

Semantik (greek onuavTikos belonging to the sign) denotes the
meaning of data, i.e., it characterizes what conclusions can be

drawn from it.

4+) = ( 3+4=12 3+4=7
syntactically wrong  syntactically correct  syntactically correct
- semantically wrong  semantically correct



Znalosti a Informacné systemy

IS dokazu formalne pracovat s datami a uchovavat’ informacie

Adam ma kamarata Borisa.
Boris ma kamarata Cyrila.
Cyril ma kamarata Dusana.

Dusan ma kamarata Emila.

Ulozené v RDB

D | 0SOBA__| KAMARAT

1 Adam Boris
2 Boris Cyril

3 Cyril Dusan
4 Dusan Emil

Ale

Kto su Borisovi kamarati?



Implicitné a explicitné znalosti

Mnoheé informacie nie su vyjadrené explicitne ale
vyplyvaju nepriamo z danych faktov a vedomosti.

Vyuzitie IT pre ich ziskanie si vyzaduje:
« Metody formalnej logiky

 Automatizovanu dedukciu




Logickeé uvazovanie

Einsteinov hlavolam
Facts
There are 5 houses in five different colors.
In each house lives a person with a different nationality.
These five owners drink a certain type of beverage, smoke a certain cigar and keep a certain pet.
No owners have the same pet, smoke the same brand of cigar or drink the same beverage.
The Brit lives in the red house
The Swede keeps dogs as pets
The Dane drinks tea
The green house is on the left of the white house
The green house's owner drinks coffee
The person who smokes Pall Mall rears birds
The owner of the yellow house smokes Dunhill
The man living in the center house drinks milk
The Norwegian lives in the first house
The man who smokes blends lives next to the one who keeps cats
The man who keeps horses lives next to the man who smokes Dunhill
The owner who smokes BlueMaster drinks beer
The German smokes Prince
The Norwegian lives next to the blue house
The man who smokes blend has a neighbor who drinks water

The question is: Who owns the fish?



Integracia dat a ziskavanie znalosti

Matrika
Jozef Mrkvicka
narodeny 11.12.2013
meno otca Adam Mrkvicka
narodeny 1.2.1983
meno matky  Eva MrkviCkova
rodena Porikova
narodena 2.1.1984
Zdravotné strediska
Petrzalka
Adam Mrkvicka
krvna skupina A
Dlhe diely
Eva Mrkvickova
krvna skupina A
Jozef Mrkvicka
krvna skupina B

Medicinske znalosti
Krvnu skupinu dedi dieta po jednom z rodiCov.



Preco Semanticky Web?

Na WEBe sa dnes nachadza obrovské mnozstvo informacii
» Statne institlcie, administrativa... (eGoverment)

 \Vzdelanie, Skoly, veda,... (eLearning, eEducation)
 Zdravotinctvo
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Technoldgie sémantickeho webu

Ciel:
Sématicky web by mal poskytovat' metody, algoritmy a
formalne jazyky pre pocitacovo spracovatelnu

reprezentaciu informacii (Udajov, znalosti), ktora
umozni:

* integraciu informacii v ramci celého internetu

 vyuzitie algoritmov pre automatizované
odhalovanie skrytych (implicitnych) informacii, z
explicitnych (faktov) - ziskavanie znalosti



Ako popisovat/modelovat’ informacie?

* Relacné databazy, ERM (persistentné uchovavnie dat)
* Web

« HTML (prezentacia dat)

« XML, json (content model) (vymena dat)

- OOM/OOD (UML)

* iné (rbznorodé datové formaty)



Problemy ER

e rozSiritelnost’

« Pridavanie novych stipcov do DB
* Modifikacie struktury
* integracia

« Datovy model je Specificky pre kazdu DB
« Nazvy tabuliek
« Nazvy stipcov
« KluCe — jednoznacné identifiatory entit
« SU dané modelom, teda Specifické pre kazdu DB

* Hodnoty vacsinou nemaju sémantiku a su generovane. T.].
nedaju sa pouzit pre integraciu



Problemy webu

* Problem s vyhladavanim - nejednoznac¢nost’ pojmov
Vyhladavanie je zaloZzené zvécésa na klucovych slovach.Jedno slovo vSak
méze mat rézne vyznamy

| €)@ @ nttps: w.google.sk/s n?q=Kohl&client=firefox-b&source=Inms&tbm=isch&sa=X8&ved=0ahUKEwimOMnl|4 c
8 Najobltibenejsie M Inbox (209) - igorkoss... | | FEI @ Pocasie - Aktuality.sk By Google Translate &2 W3Schools Online We... @ D-Link %% You
Google  Koni Q= n

V3etko Obrazky Mapy Spravy Videa Viac ~ Vyhladavacie nastroje

Ciel — sémantické vyhladavanie

* Heterogenita prezentacie informacii:
Ta ista informacia méze byt vyjadrena
— pomocou réznych znakovych sad
— v réznych prirodzenych jazykoch
— na réznych miestach na stranke
Ciel — cross-web information integration



Problemy HTML

 Informacie na webe su primarne uréené pre citanie l'ud’'mi
* nevhodné pre automatické spracovanie pocitacom.

Pocitace dokazu ziskat’ len informaciu o rozmiestneni.

<body>
<div id="menu-container">
Za href="/sk/ako-nas-najdete.html">Lko nas najdete</a>
<a href="/sk/ordinacne-hodiny.html">0rdinaéné hodiny</a>
<a href="/sk/cbjednajte-=za.html">0bjednajte sa</a>
Za href="/cennik.hntml">Cennik</a>
< /div>
<div id="container":>
<hl1>0rdinaéné hodiny</hl>
Zp class="note">Na ofetrenie je vopred nutné sa <a href="objednajte-sa.html">ocbjednat</a>.</p>
<p>Po objednani sa treba dostavit do ambulancie v rozmedzli platnych ordinaényvch hodin.</p>
<table class='hours hour-ranges ">
< ——tr>ctdec/td>cthrode/ tha<th>dos/tha</tr-->
<tr>
<th>»Pondelok</th>
<td>8:00</td>
<td>12:00</ td>
</tr>
<tr>
<th>Utorok</th>
<td>8:00</td>
<td>12:00</td>
</tr>
<tr>
<th>5treda</th>
<tdx14:00</td>
<td>18:00</ td>




Problemy XML a JSON

RZZ prednasa Kossaczky .

<Vyucujuci Meno = “Kossaczky” >
<Prednaska Predmet="RzZ” />
</Vyucujuci>
XML je navrhnuty primarne na modelovanie kompozicii, teda vztahu celku a
jeho Casti.
Prednaska RZZ vsak nie je mojou suc€ast’ou, ani mojim majetkom. (Predmet,
mo&ze v pohode prednasat aj niekto iny.)
Ale ani naopak
<Predmet  Meno="RzZ” >

<Prednaska Vyucujuci =“Kossaczky” />
</Predmet>

Ja tiez nie som sucastou predmetu RZZ. ( v pohode viem existovat aj bez neho)

Rovnako problematické je aj:

<Prednaska>
<Vyucujuci> Kossaczky </Vyucujuci>
<Predmet> RZZ </Predmet>
</Prednaska>



Riesenie

Semantic Web — Standards W3 i Semantic

Web

1994  First public presentation of the Semantic
Web idea

1998 Start of standardization of data model
(RDF) and a first ontology languages
(RDFS) at W3C

2000 Start of large research projects about
ontologies in the US and Europe
(DAML & Ontoknowledge)

2002 Start of standardization of a new ontology
language (OWL) based on research results

2004 Finalization of the standard for data (RDF)
and ontology (OWL)

2008 Standardization of a query language

(SPARQL)
2009 Extension of OWL to OWL 2.0
2010 Standard Rule Interchange Format (RIF)

TU Dresden, 9 April 2014 Foundations of Semantic Web Technologies slide 27 of 53



