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We distinguish:

 Syntactic Interoperability:

 Information systems can exchange data objects and all their elements 

without loss of data. (EXCEL, HTML, XML, RDF…)

 Semantic interoperability: 

 Information systems can communicate and combine data objects and 

all their parts consistent with the meaning intended by the data creators 

or maintainers.

 Systems seem to understand, help people talk to each other: 

“Dream: ….input in Chinese & English, but: Query and answers all in 

Russian”.

Interoperability
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Semantic interoperability can be divided into:

1) Interoperable data structures/schemata 

 understand types of relationships: context

 either use of a standard schema

 or map & transform data between schemata

 “formal ontologies” describe concepts as common reference for schema 
equivalence.

2) Identity of items referred to by data

 local people, places, objects, events never appearing elsewhere, or with a 
publicly clear local ownership (collection items!).

 people, places, objects, events appearing elsewhere and no local 
ownership.

 concepts, categories, typologies characterizing items or subjects.

 “Knowledge Organisation Systems” describe identity of common references

Semantic Interoperability
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Universals and Particulars

Distinguish particulars from universals as a perceived truth. 

o Particulars do not have specializations. 

o Universals have instances, which can be either particulars or universals.

 particulars:  me, “hello”, 2, WW II, the Mona Lisa, the text on the Rosetta 
Stone, 2-10-2006, 34N 26E, City of London

 universals: patient, word, number, war, painting, text, car model, species

 “strange” universals: colors, materials, mythological beasts

 “strange” particulars: literary characters

 Dualisms: 

 Texts as “equivalence classes” of documents containing the “same text”.

 concepts as objects of discourse, e.g. “this is a ‘chaffinch’” versus        
“Linné defined ‘Fringilla coelebs Linnaeus, 1758’ in 1758”. 

4
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Function of KOS

The term KOS comes from library/information science: 

“indexing languages”, i.e., 

authoritative lists of items and concepts frequently referred in information systems 

in order to avoid using different names or identifiers for the same thing,

describing properties and definitions for identification (“matching”) and names and 

identifiers for reference

often extending into useful relations to inform people and allow systems to make 

automated inferences for search and retrieval

Such inferences are

 identity (get all cats by “cat”)

 generalization (get “cats” by “felines”)

 related terms (get Heraklion by “Candia”, get “bridge construction” by 

“bridges”, get Heraklion by “Crete”)

5



ICS-FORTH  June 18, 2015

KOS

KOS can be divided into:

1) Terminology of Universals

 describe things by their nature and behavior (form, function, structure…)

 generalize over universals for searching

 provide typical/general relations of universals for searching

 divide a domain for administration and searching (“classification”)

2) Identification of Particulars: persons, things, places, events 

 describe items by unique combinations of properties

 understand we talk about the same item/instance (regardless classification!!):

 provide important relations between particulars for searching

a database schema contains ~ 20-500 concepts

a terminology contains ~100-10 million concepts

modern information systems may contain more than 10 billions of particulars.

Kinds of KOS
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A controlled vocabulary is a limited list of terms to be used in a database field. 

 only an authority may add terms.

 highly ambiguous for particulars (typically place names)

Authority files with identifying properties and recommended names

 only an authority may add terms.

Distinguishing:

 lists of persons (authors !) with life-dates, names, titles, roles, family and 
business relations

 “gazetteers”: Lists and hierarchies of places together with recommended 
names (controlled) and geographic area.

 “thesauri of events or periods” : virtually non-existing yet!

Kinds of KOS of particulars
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E13 Attribute Assignment

Place NamingE74 Group

E39 Actor

E53 Place

E52 Time-Span Community

E44 Place Appellation

P89 falls within

P87 is identified by

(identifies)

E4 Period

id
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tified
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yP14 carried

out by

P4 has time-span

Schema of a KOS (particular): TGN
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Nineveh namingPeople of Iraq

TGN7017998

1st mill. BC City of Nineveh

KuyunjikP89 falls within

id
en

tified
 b

y

P4 has time-span

20th century

Nineveh

Nineveh naming

TGN1001441

P14 carried

out by

KOS: Describing TGN
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Nineveh (TGN)
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London (TGN)
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London (geonames) 
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Master of the Paradise Garden (ULAN)
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VIAF

The Virtual International Authority File (VIAF) is an international authority 

file. It is a joint project of several national libraries and operated by the 

Online Computer Library Center (OCLC).[1][2] The project was initiated by 

the German National Library and the US Library of Congress.

The VIAF combines multiple name authority files into a single OCLC-hosted 

name authority service. It is MARC based.

VIAF developed the idea of consolidated identity as a cluster of identifiers
(https://viaf.org/viaf/95161780/#Traven,_B.

https://viaf.org/processed/ISNI|0000000121441436)

https://en.wikipedia.org/wiki/Authority_file
https://en.wikipedia.org/wiki/Online_Computer_Library_Center
https://en.wikipedia.org/wiki/Virtual_International_Authority_File#cite_note-1
https://en.wikipedia.org/wiki/Virtual_International_Authority_File#cite_note-2
https://en.wikipedia.org/wiki/German_National_Library
https://en.wikipedia.org/wiki/Library_of_Congress
https://viaf.org/viaf/95161780/#Traven,_B
https://viaf.org/processed/ISNI|0000000121441436
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A dictionary is a listing of words and phrases giving information such as 

 spelling, morphology and part of speech, 

 senses, definitions, usage, equivalents in other languages (bi- or multilingual 
dictionary).

 etymology

A controlled vocabulary is a limited list of terms to be used in a database field. 

Only an authority may add terms.

A classification system is a structure that organizes concepts into a (mono) 

hierarchy in order to partition some material following a sequence of 

decision criteria.

Kinds of KOS of Universals



ICS-FORTH  June 18, 2015

KOS

16

A thesaurus is a controlled vocabulary of categorical terms related to 
concepts, and with scope notes and semantic relationships between 
concepts. 

 semantic relationships are: IsA, related terms 

subject catalogues may use thesaurus relationships but interpret IsA as a 
generalization of “talking about”. 

A monolingual thesaurus has terms form one expert group or community

A multilingual thesaurus relates terms and concepts from two or more
expert groups or communities (see next slide)

Kinds of KOS
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Dolls
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Dolls (συνέχεια)
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IsA Generalization is based on strict inheritance of properties: 

 All narrower concepts must have all properties or potential of properties as 

the more general ones (plus their own).

Robust criteria for IsA regard:

 An a priori fixed scope of use

 compatibility of substance (“paper” or “letter”?)

 ways or reasons for coming into existence (“tree” or “rosacea” ?)

 compatibility of behavior or function (“flying” or “disc shape” ?)

 ability of recognizing/knowing (“professor” or “intelligent” ?)

Applying such criteria increases chance of

 individuals coming to the same generalizations/ decisions

 larger groups agreeing on the same general concepts

 individuals learning the “indexing language”

About the Objectivity of IsA



ICS-FORTH  June 18, 2015

KOS
SKOS

SKOS Simple Knowledge Organization System (Home Page)

SKOS is an area of work developing specifications and standards to support 

the use of knowledge organization systems (KOS) such as thesauri, 

classification schemes, subject heading lists and taxonomies within the 

framework of the Semantic Web

Classes

 skos:Concept

 skos:ConceptScheme

 skos:collection

 skos:OrderedCollection (sub-class of skos:collection)

20
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SKOS 

Interthesaurus relations

Concept scheme properties

Notation property

21

rdfs:Resource skos:ConceptScheme 
skos:inScheme

skos:Concept
skos:hasTopConcept  

skos:ConceptScheme 

skos:Concept rdfs:Resource 
skos:notation  
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skos:Concept

SKOS 

Interthesaurus relations

Hierarchical Relations 

22

skos:broader

skos:narrower

skos:broaderTransitive

skos:narrowerTransitive

skos:Concept

We take “skos:broaderTransitive” for IsA
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SKOS 

Interthesaurus relations
Associative Relations

23

skos:Concept skos:Concept
skos:related 

Equivalence Relations 

skos:Concept rdfs:Literal
skos:altLabel 

skos:Concept rdfs:Literal
skos:hiddenLabel

Grouping relations

skos:Collection
skos:member 



ICS-FORTH  June 18, 2015

KOS
SKOS 

Interthesaurus relations
Documentation properties

24

skos:Concept

skos:note

skos:changeNote

skos:definition

rdfs:Resource
Skos:editorialNote

Skos:example

Skos:historyNote

Skos:scopeNote
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SKOS 

Intrathesaurus relations

Mapping properties

25

skos:Concept skos:Concept
skos:broadMatch 

skos:Concept skos:Concept
skos:narrowMatch

skos:Concept skos:Concept
skos:relatedMatch

skos:Concept skos:Concept
skos:mappingRelation

skos:Concept skos:Concept
skos:closeMatch

skos:Concept skos:Concept
skos:exactMatch
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Making a person a SKOS:Concept would mean

 there is something “broader” of me (“gvp:parentString”!!)

 something “narrower” of me

 something is a kind of “me” 

 impossible to consolidate schema integration on that base
http://www.getty.edu/vow/ULANFullDisplay?find=Paradise+Garden&role=&nation=&prev_page=1&subjectid=500005977

Literary characters are not persons! 

 In FRBRoo: F38 Character . R57 is based on (is basis for) :  E39 Actor

 Characters vary between authors. I do not vary depending on other people.

 Characters are concepts, with generalizations/specializations

 As instances we may regard their (propositional) role in stories.

Abusing IsA for Particulars

http://www.getty.edu/vow/ULANFullDisplay?find=Paradise+Garden&role=&nation=&prev_page=1&subjectid=500005977
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Making a “Place” a SKOS:Concept would mean

 Asia is “broader” of Istanbul…

 Completely impossible t describe spatiotemporal overlap as “hierarchy”.

BT partitive (BTP/NTP)  is defined in ISO2788. Example:

 central nervous systems

BTP nervous systems

 nervous systems

NTP central nervous systems

 In analogy: “Heraklions” use to be part of “Greeces” ???
(http://www.getty.edu/vow/TGNFullDisplay?find=Heraklion&place=&nation=&prev_page=1&english=Y&subjectid=7002690)

Abusing IsA for Particulars

http://www.getty.edu/vow/TGNFullDisplay?find=Heraklion&place=&nation=&prev_page=1&english=Y&subjectid=7002690
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Abusing IsA for Particulars

Talking about a place is not a place!

 http://id.loc.gov/authorities/subjects/sh85056605.html

“Great Britain

Here are entered works on the United Kingdom of Great Britain and Northern 

Ireland, which comprises England, Northern Ireland, Scotland, and Wales, as well 

as works on the island of Great Britain. Works on the Republic of Ireland and on 

the island of the British Isles called Ireland are entered under [Ireland.] Works on 

the non-jurisdictional island group comprising the islands of Great Britain, Ireland, 

and smaller adjacent islands are entered under [British Isles.]

 Library of Congress does not confuse places with geographical subjects!

http://id.loc.gov/authorities/subjects/sh85056605.html
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Conclusions

Never mix particulars and universals! Never use SKOS for particulars!

 Completely different fields and reasoning mechanisms

 Abusing “broader term” for spatial inclusion inhibits integration.

The subjectivity of criteria to define a place/period does not make a 

place/period a product of the mind. Telling stories about a person 

does not make the person a story.

There are no real standards for KOS of particulars

 For persons: VIAF and EAC-CPF are good prototypes

 For gazetteers, periods: We propose work of DAI.

Semantic abuse of a standard format is NOT using a standard!
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