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Znalostni systemy

Data -> Informace -> Znalosti (-> Moudrost -> ??77?)

« Angl.: Knowledge-Based Systems (KBS)

* Programy k rozsirovani a/Ci dotazovani znalostni baze
« Zalozeny na metodach Ul

* Obsahuji predevsim znalostni bazi a inferencni
mechanismus

« Aplikace: nemuzeme-li pfesné popsat cestu, jak nalézt
spravne reseni



Znalosti

* ... mnoho neuspokojivych definic ...

» ,Neco”, co nam umoznuje vyuzivat
zkusenosti (vlastnich i cizich), nachazet
reseni ruznych problemu Ci efektivne se
rozhodovat.

* Jinymi slovy, umoznuji nam chovat se
inteligentne.



Reprezentace znalosti

Rozdéleni znalosti podle toho, jakym zpusobem je sdélujeme:
1. Znalosti deklarativni

« Obvykle strucnejsi, vyZzaduje vSak od toho, kdo jej vyuziva, nekteré dalsi
znalosti. Ty se tykaji jak zvyklosti pouzivanych pri vlastnim deklarativnim
zaznamu znalosti tak i znalosti obecnejSich

« Napf.: ,Zaneseny vzduchovy filtr u automobilu zvysi jeho spotrebu.”

2. Znalosti proceduralni

« Byvaji hure (Ci slozitéji) sdelitelné .

* Napr.: ,Ma-li automobil zvySenou spotfebu paliva, ovérte, zda nema
zaneseny vzduchovy filtr.”

3. Znalosti neuvedomelé (tacitni)

« Napf.: jizda na kole, chuize

Pozadavky na systém reprezentace znalosti (poznatku)

« vyjadfitelnost poznatku

» pouzitelnost reprezentace

* logicka adekvatnost reprezentacniho systemu

* heuristicka sila, expresivita a presnost reprezentace

» zaclenitelnost do kontextu jiz reprezentovanych poznatku
« jednoduchost (pohodinost) vyjadieni (zapisu)



Reprezentace znalosti

Produkcni pravidla
* |F-THEN, situace-akce (Expertni systémy)

Nepravidlové reprezentace

« Sémantickeé (asociativni) sité (Quillian 1968)
« Ramce (Minsky 1975)

 Rozhodovaci stromy

» Objekty

a dalsi (matematicka logika, konceptualni grafy, ...)



Reprezentace neurcitosti

Zdroje neurcitosti

* Nepresnost, nekompletnost, nekonzistence dat
* Vagni pojmy

* Nejisté znalosti

Prostredky pro zpracovani neurcitosti
« Bayesovsky pristup, Bayesovske site
» Faktory jistoty
 Dempster-Shaferova teorie

* Fuzzy logika



Dublin Core — popis dokumentu

* Prvni ,properties” Metadata Workshop, Dublin, Ohio, 1995
* V soucasnosti udrzuje: Dublin Core Metadata Initiative

Property

Definition

Contributor

An entity responsible for making contributions to the content of the resource

Coverage The extent or scope of the content of the resource

Creator An entity primarily responsible for making the content of the resource
Format The physical or digital manifestation of the resource

Date A date of an event in the lifecycle of the resource

Description | An account of the content of the resource

Identifier An unambiguous reference to the resource within a given context
Language A language of the intellectual content of the resource

Publisher An entity responsible for making the resource available

Relation A reference to a related resource

Rights Information about rights held in and over the resource

Source A Reference to a resource from which the present resource is derived
Subject A topic of the content of the resource

Title A name given to the resource

Type

The nature or genre of the content of the resource




Konceptualni grafy (CG)

J. Sowa (1976)

* viz: John F.Sowa,Knowledge
Representation:Logical,Philosophical,and Computational
Foundations,Brooks Cole PublishingCo., 2000.

Logicky formalismus zahrnuijici tridy, relace,
iIndividua, kvantifikatory...
Binarizace relaci pomoci reifikace

Syntaxe

— Abstraktni syntaxe

— Graficka notace (DF)
— Textova notace (LF)
— Formalni jazyk (CGIF)



CG priklady

,Acat is on a mat.“

 DF:

« LF:[Cat]->(On)->[Mat].

* CGIF:[Cat: *x] [Mat: *y] (On ?x ?y)

,Johnis going to Boston by bus.“
 DF:
« LF:[Go]-
(Agnt)->[Person: John]
(Dest)->[City: Boston]
(Inst)->[Bus].
 CGIF: [Go*X] (Agnt?x [Person: John])
(Dest?x [City: Boston]) (Inst?x [Bus])



Sémanticky web

« "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.”

— Tim Berners-Lee, James Hendler, Ora Lassila, The
Semantic Web, Scientific American, May 2001

* Poskytuje spolecny ramec pro sdileni dat
a jejich opetovne vyuziti
« W3C



Resource Description Framework

jazyk (format) za ucCelem sémantické anotace
zdroju

Samotné RDF — framework pro dalSi semanticka
rozsireni (RDF Schema, DAML+OIL, OWL, ...),
vystihuje pouze zakladni sémantiku

Druhy informacnich objektu:

— zdroj (resource) ma prirazeno URI

— literal (literal) fetézce, fragmenty textu

Prvek popisu triple (statement) T = (S,P,0)

— S subjekt (zdroj), P predikat (zdroj), O objekt (zdroj).
— ,S ma hodnotu vlastnosti P rovnu O°

RDF model je dan mnozinou trojic



Syntaxe RDF

Triples: vycCet vSech tvrzeni-velmi neprehledny
Orientovany graf: kazde tvrzeni typu (S,P,0)

S » O

XML (serializace)

— Zakladni a rozSirena syntax

Reifikace — rozklad

(S,P,0) = (rdf:itype,X,rdf:Statement)
(rdf:Subject,X,S)
(rdf:Predicate,X,P)
(rdf:Object,X,0)

— Prfechod od tvrzeni ke konstruktum vysSich radu




Piklad RDF

, Titulek stranky http://krizik.felk.cvut.cz je Knowledge-
Based and Software Systems”

« Triple

(http://krizik.felk.cvut.cz, http://purl.org/DC/Elements/1.1/Title
“Knowledge-Based and Software Systems”)

« Orientovany graf

http://krizik.felk.cvut.cz

http://purl.org/DC/Elements/1.1/Title

« XML

<?xml version="1.0" encoding="UTF-8">
<rdf:RDF xmins:rdf = “http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:dc = “http://purl.org/DC/Elements/1.1/*>
<rdf:Description about="http://krizik.felk.cvut.cz*>
<dc:Title> Knowledge-Based and Software Systems </dc:Title>

</rdf:Description>
</rdf:RDF>

A 4

“Knowledge-
Based and
Software
Systems*




RDF Schema

Rozsireni syntaxe RDF

Class
SubClassOf
SubPropertyOf
Domain

— definicni obor
Range
vlastnosti
Literal

trida, koncept

vlastnost podtridy

vlastnost podvlastnosti
vlastnost domeny vlastnosti

vlastnost oboru hodnot

koncept literalu



Ontologie

Ontology Is an formal, explicit specification

of a shared conceptualization.
Tom R. Gruber ‘93

Ontology Is a formal explicit description of
concepts in a domain of discourse

Konceptualni modelovani

— Tvorba domeénovych ontologii experty v dane
oblastli s minimalni znalosti modelovani



Softwaroveé reseni - Protége
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Deskripcni logika

* Vlastné logiky-rodina formalismu, jejichz
jadrem je vymezeni konceptu pomoci
jejich formalnich popisu (deskripci)

* Na zakladé popisu zjiStovana subsumpce
konceptu

» Tez terminologicka logika



oo 1OPIC Maps

/[* topic types */

[composer = "Composer" @"http://psi.ontopia.net/music/#composer"]
[opera = "Opera" @"http://psi.ontopia.net/music/#opera"]

[* association types */

[composed-by = "Composed by" = "Composed" /composer
@"http://psi.ontopia.net/music/#composed-by"]

/* occurrence types */

[birth-date = "Birth date" @"http://psi.ontopia.net/biography/#date-of-birth"]

[death-date = "Date of death” @"http://psi.ontopia.net/biography/#date-of-death"]

[* INSTANCES */

[* composer */

[smetana : composer = "Smetana, Bedrich"] {smetana, birth-date, [[...]]} {smetana, death-date,

[[-..11}
[dvorak : composer = "Dvorak, Antonin"] {dvorak, birth-date, [[...]]} {dvorak, death-date, [[...]]}

[[anacek : composer = "Janacek, Leos" @"http://psi.ontopia.net/composer/janacek”] {janacek,
birth-date, [[1854-07]]} {janacek, death-date, [[1928-08]]}

[* opera */ [* by Smetana */

[bartered-bride : opera = "The Bartered Bride"] /* by Dvorak */
[rusalka : opera = "Rusalka"] /* by Janacek */

[sarka : opera = "Sarka"] [beginning-of-a-romance : opera = "The Beginning of a Romance"]
[lenufa : opera = "Jenufa" @"http://psi.ontopia.net/opera/jenufa”]
[osud : opera = "Osud"]

[* composed by associations */

composed-by( bartered-bride : opera, smetana : composer )
composed-by( rusalka : opera, dvorak : composer )

composed-by( sarka : opera, janacek : composer )

composed-by( beginning-of-a-romance : opera, janacek : composer )
composed-by( jenufa : opera, janacek : composer)

composed-by( osud : opera, janacek : composer)



Softwarove reseni - Omnigator
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Further Information

« Documentation
o Omnigator User Guide
o Query Language Tutorial

Read Me First

The Omnigator is a technology showcase and teaching aid designed to demonstrate the
power of Topic Maps, It is also used extensively as a topic map debugger and prototyping
tool. MNow, with the introduction of RDF support, the Omnigator is evolving into a multi-
purpose Semantic Web Agent.

Features

The Omnigator is omnivorous: It eats anything, provided it is a topic map - or can be
viewed as one! [ts most unique feature is that it lets you load and navigate any conforming
topic map, whether its format be XTM, HyTM, LTH — or even RDF. What's more, although it
isn't optimized for any particular application, the Omnigator is able to make reasonable
sense out of any reasonably sensible topic map!

But the Omnigator lets you do far more than simply browse your topic maps. It supports all
aspects of the Topic Maps standard and has a host of powerful features, such as the ability
to merge topic maps on the fly; search in ways that make Google boggle; export to a range
of syntaxes; customize different views; produce filtered subsets based on scope; perform
semantic validation; and much more besides,
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Znalostni inzenyrstvi

» Oblast umeélé inteligence, ktera vyviji znalostni systemy.
Tj. pocCitacove programy ktere obsahuji velké mnozstvi
znalosti, pravidel a usuzovaci mechanismy davajici
resSeni problému realného svéta.

. Castym typem znalostniho systému je expertni systém,
napodobujici usuzovaci procesy zkuseneho odbornika -
experta (tj. Cloveka, ktery provadi svou profesi mnoho
let). Typickymi priklady expertnich systému jsou
diagnostika bakterialnich infekci, poradenstvi pfi
pruzkumu nerostu a posuzovani navrhu elektrickych
obvodu.



