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Conceptual Modelling vs. Semantic Modelling

Conceptual modeling Semantic modeling

Especially for systems or problems

Usually about a capability pertaining, for example, to
Inventories, process, locations, roles, timing, goals

Specific purpose, predefined concepts
Concepts have unique representations

Concepts have predefined properties

Connections might be sequential, spatial,
collaborative, cyclic, motivational, etc.

Always depicted graphically
Target is anything to design or engineer
Especially for human interpretation

Especially for knowledge or subject matter
About concepts

More generic and flexible

Concepts belong to classes of the same
kind

Properties are types with instances

Connections between concepts are
relations: strictly verbal or logical
statements

Often, but not always depicted graphically
Target is a knowledge domain
Especially for machine interpretation

Conceptual .vs. Concepts
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From Conceptual Modelling to Knowledge Modelling

Semantic models vs. knowledge models

Semantic data models vs. knowledge models for data and content
Issue of emphasis on how (semantics) vs. what (knowledge)
Semantic modelling tends to refer to ontology creation (loosely defined)

Knowledge modelling includes all forms of knowledge organization
systems: ontologies and controlled vocabularies, such as taxonomies,
thesauri, terminologies, etc.
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Knowledge Organization Systems

Knowledge organization system (KOS)

= Any system of terms, terminology,
classification, etc.
to organize, define, manage, and/or
retrieve information.

= Not any method to organize knowledge
directly, but a scheme to organize
concepts/terms for classifying, defining,
tagging, or retrieving information.

= Broader, includes more than just
“controlled vocabularies”
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KOS types:
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term lists
synonym rings
name authorities
taxonomies

thesauri —
glossaries
dictionaries
gazetteers
terminologies

Controlled
Vocabularies
for tagging
and retrieval

categorization schemes
classification schemes
subject heading schemes

semantic networks

ontologies



Knowledge Organization Systems

Complexity/Expressiveness

Term List

Name Authority

Taxonomy

Thesaurus

Ontology

Ambiguity control

Ambiguity control

Synonym control

(Attributes)

Ambiguity control
(Synonym control)

Hierarchical
relationships

Ambiguity control
Synonym control

Hierarchical
relationship

Associative
relationships

Ambiguity control

Semantic
relationships

Attributes

Classes




Knowledge Organization Systems

Controlled Defined Classification /Semantic )
vocabularies vocabularies  systems models
Term lists/Pick lists - Dictionaries - Cataloging systems - Mind maps
Synonym rings - Glossaries - Categorization schemes - Topic maps
Authority files - Gazetteers - Classification schemes| - Semantic
Name authorities - Terminologies networks
Taxonomies \ Ontologies

Subject heading schemes
Thesauri
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Ontologies

Ontology excerpt example

Employee

Classes: Country, Organization, Employee

Relations: Headquartered in <> Home of Email address

Employed by < > Employs Job title

Attributes: Email address, Job title
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Ontology Standards: OWL — Web Ontology Language

OWL-Defined Ontology Components
Entities — subjects (domains) or objects (ranges) of properties, within RDF triples
Classes
Named sets of concepts that share characteristics and relations
May contain subclasses or individuals (instances of the class)
Individuals
Members or instances of a class. Unique named entities.
Properties — predicates about individuals (instances)
Object properties
Relations between individuals
May be directed (single direction), symmetric, or with an inverse (different in each direction)
Datatype properties
Attributes or characteristics of individuals
The object of a datatype property is a value.
Literals — values of attributes, with just a lexical form and a datatype. https://www.w3.0rg/OWL

9 L] owL
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https://www.w3.org/OWL

Ontologies

Ontology excerpt example with individuals/instances

—/4

metaphacts

Home / Diagrams / metaphacts@ESWC2020

Andreas
Schwarte

Daniel Herzig-
Sommer

ESWC 2020
Germany
Jeen Broekstra

knowledge
graph

metaphactory
metaphacts
Peter Haase
Semantic Web
Walldorf

_ '\g 1"4 Peter Haase
v

g Daniel Herzig-S...

Andreas Schwar...

Jeen Broekstra

metaphactory

ESWC 2020

chief executive officer

sponsor
founded by

chief operating officer

= /4 metaphacts

employer metaphacts

employer
headquarters location

"I ' I Walldorf

Q SPARQL @ Login en~

Semantic Web

main subject

‘."Q knowledge graph
®

main subject

product or material produced

N/ 4 metaphactory

metaphactory

country

country I G



Ontologies

Ontology excerpt example Ontology model + entities

altLabel Cocktail glass$?
Double cocktail glass
Double martini
Straight up glass

created 2015-05-
01T08:39:06.0002
definition A cocktail glass (also

called a martini glass) is
a stemmed glass which

-

Contemporary Classics

I Martini glass

\\ narrower, |broader
is-used- hy g m Lime

-—
S uses_ 2
Cosmopolitan * S is-used-by 2

T uses 2—-—-
Lemon

conmsts -0 IS Carteof //
-::-::n5|st5 -0 consists-of ' part-of EaCh COthaiI,

IS taxonomy concept.

is-part- of
i Cranberry juice /conssts -of jis-part-of \ Ingredlent! gIaSS type’

[§] Vodka Citron E meltie® T Color-coding and italics
labels indicate the
classes

Orange-flavored liqueur



Knowledge Organization Systems

Complexity/Expressiveness

(Attributes)
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relationships

Term List Name Authority | Taxonomy Thesaurus Ontology
Ambiguity control | Ambiguity control | Ambiguity control | Ambiguity control | Ambiguity control
Synonym control (Synonym control) | Synonym control

Hierarchical Hierarchical
relationships relationship Semantic
Associative relationships

Attributes

Classes




Knowledge Organization Systems

Complexity/Expressiveness

Ontology

Term List

Name Authority

Taxonomy

Thesaurus

Ambiguity control

Ambiguity control

Synonym control

(Attributes)

Ambiguity control
(Synonym control)

Hierarchical
relationships

© 2022 Heather Hedden

Ambiguity control
Synonym control

Hierarchical
relationship

Associative
relationships




Ontology Design — Semantic Modelling

ldentify and define Classes
Categories for which there is a use case to create semantic relations between

>

>

>

Specific enough for business needs

Generic enough to include various, multiple instances
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Ontology Design — Semantic Modelling

Ildentify and define Relations between pairs of Classes
» Relations are relevant (inherited) between all instances of each Class.
» Relations typically are (although not required to be) bidirectional: with an inverse.

»  With inverses, relation names are confined to a pair and cannot be reused with a
different reciprocal.

3 Classes

Market HCEED
L ibutes

sector Y Attributes

v Marketing
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Ontology Design — Semantic Modelling

Specify the desired Attributes for each Class

» Simple properties for a specific Class. Just enough for business needs.

» Also applicable to all instances within the Class.

» Same Attributes may be used in multiple Classes. Some Classes may have no

Attributes.

Product

Product number

Market
sector

Industry code

Currency
|SO code
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Questions/Contact

Heather Hedden
Carlisle, MA USA

www.hedden-information.com
accidental-taxonomist.blogspot.com
heather@hedden.net

www.linkedin.com/in/hedden
https://twitter.com/hhedden

Data and Knowledge Engineer
Semantic Web Company
Boston, MA USA /Vienna Austria

heather.hedden@semantic-web.com

www.semantic-web.com
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