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About Knowledge

Knowledge is all around. But what is the difference among different types
of knowledge ? How about their machine reusability (R)/interpretability
(1)/ expressive power (E)?

Book R— [+++ E+++
Java program R I- E-
R/Matlab Script R - E-
Relational Database R+ I E
Prolog Program R+-+ I E+
SKOS Vocabulary R++ I++ E

5* Linked Data R+++ 14+ E++
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What is a house ?
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About Knowledge Management

Is Knowledge Management Worth 7

What is the trend of Runway Incursion incidents at an airline operator ?

! Unauthorized entering the runway 0
Airline Operator Incorrect entering (without Civil Aviation Authority
clearance) active runway
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Is Knowledge Management Worth ?

DID YOU KNOW

—p——

What is an event 7 How many events
WL occurred at 9/11 — One or Two ?

e World Trade
zed and sold

Knowledge Management
9/11 ... matter of billions of USD

Silverstein took out an insurance plan
that fortuitously' covered terrorism.

/11, lvers+e1n Tool the insurance
companv to cour
paid double because th ere were

Silverstein won d was awarded

source:https://www.metabunk.org/larry-silversteins-9-11l-insurance.t2375
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o Overview of Ontologies
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Overview of Ontologies

First, People Need to Understand Each Other

i

S,

Vocabularies, term definitions,
relationship definitions

Ly
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Overview of Ontologies

Second, People Need to Explain Things to Computers
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Overview of Ontologies

Third, Computers Can Understand One Another

i

- Automated Reasoning

NS,

s
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Solution = Ontology

Explicit Conceptualization of Shared Meaning

Top ontology
Event has participant > Entity (Object)
A
Domain Ontology
Construction
A
Is type of
Construction (Process) Construction (Object)
is type of
Dam House —MsRxt 5 Door
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Overview of Ontologies

Example Top-Level Ontology
Small part of Unified Foundational Ontology (UFO)

’E <dinstance of

[ First Order Universal | | High Order Universal |

VAN
Endurant Universal
N
Monadic Universal
AN

[ 1 [
Moment Universal | I Substantial Universal I | Material Relation |

Particular

Concrete Particular
AN

A

medigtes

| Substantial | | Moment | | Situation |

]
Formal Relation

0.
} derived from

AN
][] g

| Externally Dependent Moment |
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Example Ontology Hierarchy

Each helicopter is also an aircraft.

aviation-safety:Balloon

aviation-safety:Dirigible

. aviation-safety:Glider
aviation-safety:Airplane

<
‘aviation-safety:Fixed wing aircraf

DX A i ‘aviation-safety:Unmanned aerial vehicle'
<
aviation-safety:Aircraft

™= M 'aviation-safety:Model aircraft'

is-a aviation-safety:Rotorcraft )<l 2 aviation-safety:Helicopter

aviation-safety:Parachute

o

aviation-safety:Microlight

@
)
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Overview of Ontologies

Ontologies # Taxonomies

Taxonomies = just a single type of relationship.

Construction — broad meaning (object, construction site, process)
Dam
House — broad meaning (dwelling, construction)
Door — specific meaning (not type of house, but its part)
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Overview of Data Integration
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Overview of Data Integration

Data Integration Scenario

« Different data schemas

« Different communication speeds
« Different names for a concept

* Different concepts for one term
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Overview of Data Integration

Data Integration Scenario

7

"
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» Different data schemas

« Different communication speeds
* Different names for a concept

* Different concepts for one term
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Overview of Data Integration

Ontologies for Data Integration

Ontologies help to share data meaning.

Modeling and Inference for different data schemas, different data quality
OWL sameAs for different naming of the same thing

IRI identification for different namings of the same thing

Open World Assumption to react on new data source emergence
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Introduction to Semantic Web

o Introduction to Semantic Web
@ Semantic Web Adopters
@ Semantic Web Principles

Introduction to Semantic Web
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Current Web vs. Semantic Web

@ SoA — semistructured HTML or XML data. There is vast amount of
search engines like Google, Yahoo, MSN, etc. Many of them are
invaluable, but as the engines use just keywords and/or some natural
language preprocessing methods, the search results contain lots of
irrelevant results that need to be processed manually.
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Current Web vs. Semantic Web

@ SoA — semistructured HTML or XML data. There is vast amount of
search engines like Google, Yahoo, MSN, etc. Many of them are
invaluable, but as the engines use just keywords and/or some natural
language preprocessing methods, the search results contain lots of
irrelevant results that need to be processed manually.

@ How to make web search more efficient 7

e more expressive power for web designers to capture complexities — SW
languages (RDF(S), OWL),

e more efficient search engines to handle SW languages — new inference
techniques for these languages,

e better search engines interfaces — more expressive query languages

e the amount of (unstructured) data is steadily growing
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Introduction to Semantic Web

Semantic search

1. asks asks
[ Search Engine N gl tic Search Engine ]7
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Jack the Ripper
is the best-known name
given to an unidentified
serial killer who was active
in the largely impoverished
areas in and around the
Whitechapel district of
London in 1888
A 5
— N
does not understand understands
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Introduction to Semantic Web

Ontologies and Semantic Web

ontology has many definitions, but let's consider it a formal

representation of a complex domain knowledge that is
shared with others to ensure intelligent system
interoperability,

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. (cit. Semantic Web. Tim
Berners-Lee, James Hendler and Ora Lassila, Scientific
American, 2001)
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Idea of Semantic Web

@ W3C web page - http://www.w3.0rg/2001/sw
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Idea of Semantic Web

@ W3C web page - http://www.w3.0rg/2001/sw
@ The data format will be either RDF(S) or OWL,
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@ The data format will be either RDF(S) or OWL,
@ Reasoners for RDF(S) can be used for partial derivation in OWL,
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Idea of Semantic Web

o W3C web page - http://www.w3.0rg/2001/sw

@ The data format will be either RDF(S) or OWL,

@ Reasoners for RDF(S) can be used for partial derivation in OWL,
@ Reasoners for OWL can be used for derivation in RDF(S)
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Introduction to Semantic Web

Semantic Web Adopters
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el e
Who is Using Semantic Web Technologies

Let's name a few:

e Google — Knowledge Graph (although they do not name it Semantic
web — http://semanticweb.com/
google—just—-hi-jacked-the-semantic-web-vocabulary_
529092)

@ Microsoft — Satori, http://research.microsoft.com/
en-us/projects/trinity/query.aspx

@ Facebook — Open Graph Protocol http://ogp.me/

@ BBC - various datasets in RDF — http:
//www.bbc.co.uk/developer/technology/apis.html

@ Ordnance Survey — geographic datasets in RDF —
http://data.ordnancesurvey.co.uk
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oduc to Semantic Wel

Ordnance Survery Linked Data
Kents Hill, Monkston and Brinklow
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Kents Hill, Monkston and Brinklow is a Parish in Milton Keynes. Core facts about "Kents Hill, Monkston and Brinklow™

Type  Parish
Objects related to "Kents Hill, Monkston and Brinklow" Label  Kents Hill, Monkston and Brinklow
Extent  41640-49 PrefLabel Kents Hill, Monkston and Brinklow
In European Reglon | South East AltLabel Kents Hill, Monkston and Brinkiow GP
Within | Milton Keynes Northing  238013.803835
InDistrict | Milton Keynes Easting 489602596729
Touches Walton Lat 520333028515
Broughton
Old Woughton Long  -0.695254366017
Milton Keynes

Wavendon
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Introduction to Semantic Web

Semantic Web Principles

o Introduction to Semantic Web

@ Semantic Web Principles
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ST D P
Unique Data Identification — URlIs

Semantic web speaks about resources.

URI is a unique identifier for adressing web resources in the form
<scheme name> : <hier. part> [ ? <query> ] [ # <fragment> ]
. HTTP scheme is used typically.

URN a URI with scheme name equal to 'urn’; used e.g. in SWRL atom
identification,

URL a URI that can be resolved to a content using the protocol (e.g.
HTTP),

IRI generalization of URIs allowing non-ascii characters. IRl is the
standard identifier for OWL.
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ST ETED P
Open World Assumption

The semantic web inference must take into account that we handle
incomplete knowledge.

Description

Open world (OWA): Everything that cannot be proven is unknown,
Closed world (CWA): Everything that cannot be proven is false.

Statement : “John is a Man.”
Query: “Is Jack a Man ?”
OWA Answer: “l don't know.”
CWA Answer: “No.”
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Semantic Web Principles
Semantic Web Stack

Logic

Ontology support
i

Namespaces XML-Schema
XML - Structured documents

Universal Resource Identifiers (Unicode)

Taken from http://www.
w3.0rg/2000/Talks/0906-xmlweb-tbl/s1ide9-0.html, by
Tim Berners Lee.
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Linked Data
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How to publish data related to other ?

Based on semantic web principles, Linked Data provide means to
efficiently connect data created by different publishers.

@ Web of Data — Linked Data

e webpage — readable by
machine

o identifiers — IRI

e transfer protocol — HTTP

o unified language — RDF

@ Web of Documents - WWW

e webpage — readable by human
identifiers — IRI
transfer protocol — HTTP
unified language — HTML
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Linked Open Data Cloud

LEOOECTS
'ee esg%g

“Linking Open Data cloud diagram 2017, by Andrejs Abele, John P. u
McCrae, Paul Buitelaar, Anja Jentzsch and Richard Cyganiak.
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