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1 EXECUTIVE SUMMARY

This document describes the activity done in the framework of Task 4.2 Terminology management
platform (TMP) in work package 4 on terminologies and semantic enrichment. One of the objectives of
WP4 is to provide a web service for online sharing of terminologies and semantic mappings between
concepts of different terminologies in order to publish the terminologies as part of the Linked Data Web.

It describes the theoretical basis and the technical requirements of the TMP.
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2 INTRODUCTION

The deliverable contains functional and technical specifications for managing multilingual terminologies
in the TMP. It includes a first production version release of the Terminology Management Platform,
which is made available to the consortium as an open source web service.

The deliverable is two-fold. The first part describes the requirements of the TMP. The theoretical
requirements are based on an ontology-oriented approach in order to clearly separate and link the
conceptual and linguistic dimensions of terminology. The implementation requirements rely on a
semantic web interchange format so terminologies can be shared across applications.

The second part presents TMP specifications through the description of use cases.

2.1 Background

The described functional and technical specifications rely on a prototype of the TMP developed in the
Linked Heritage project (see the D3.2 Functional and technical specifications of the terminology
platform?).

D4.3 takes into account returns on experience of TMP use, from a theoretical point of view as well as
from an empirical and practical point of view?2.

2.2 Role of this Deliverable in the Project

The TMP is an important feature in the project scope of AthenaPlus. Using the TMP will:

1 Allow a semantic mapping of terminologies with SKOS to achieve interoperability on the web,
and thus greater visibility and valorisation of the partner collections

1  Allow the reuse of the mapped terminologies in applications, linking with other relevant sources
etc.

1  Allow the creation of micro-thesauri for implementation in the MINT-tool, which will enhance
multilingual search functionalities in the online catalogue Europeana

The TMP is a key element in the completion of Task 4.3 in WP4 on semantic enrichment of cultural
metadata with Linked Open Data (see also D4.2). The mapped terminologies can also be of importance
in WP5 Creative applications for the re-use of cultural resources and WP6 Pilots for testing the creative
use of cultural contents.

The last years we have seen an increase in the development of tools for thesaurus management
(OpenSKOS, Poolparty etc.). The TMP can be differentiated from these tools because it is an open
source tool and easy accessible to non-professional users. The tool is also widely supported by 40
partners in the AthenaPlus project. The TMP registry will contain many multilingual terminologies from a
variety of institutions and countries, which will increase the amount of possible resources when reusing
the mapped terminologies.

1 http://www.linkedheritage.com/index.php?en/142/documents-and-deliverables
2 E.g. Seminar on multilingualism in Paris, April 18 2013; Workshop TMP, organized by PACKED, September 5 2013
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3 Requirements

3.1 Theoretical requirements

3.1.1 Standards and Definitions

An important aim of the TMP is the collection of multilingual terminologies for content management
systems. The TMP wants to unify functions of terminologies and thesauri, taking into account the latest
versions of the ISO Standards describing terminologies and thesauri:

3.1.1.1 Terminology:

The standards on Terminology are under the responsibility of the Technical Committee 37 (TC
37) of the International Organization for Standardization (ISO). The scope of the ISO/TC37 is
standardization of principles, methods and applications relating to terminology and other
language and content resources in the contexts of multilingual communication and cultural
diversity. It is a horizontal committee which provides guidelines for all other Technical
Committees managing their own terminological problems.

The two main standards on terminology principles and methods are:

ISO 1087-1: Terminology work & Vocabulary 8 Part 1: Theory and application. The main
purpose of this international terminology standard is to provide a systemic description of
the concepts in the field of terminology and to clarify the use of the terms in this field. All
the ISO Standards rely on the definitions of the 1087-1.

ISO 704: Terminology work & Principles and methods. This international standard
establishes the basic principles and methods for preparing and compiling terminologies
both inside and outside the framework of standardization, and describes the links between
objects, concepts, and their terminological representations. It also establishes general
principles governing the formation of terms and appellations and the formulation of
definitions

3.1.1.2 Thesaurus:

ISO 25964-1 under the responsibility of the ISO Technical Committee 46 about
Information and Documentation.

ISO 25964-1: Information and documentation 8 Thesauri and interoperability with other
vocabularies & Part 1. Thesauri for information retrieval. This part of 1ISO 25964 gives
recommendations for the development and maintenance of thesauri intended for
information retrieval applications. It applies to vocabularies used for retrieving information
about all types of information resources, irrespective of the media used (text, sound, still
or moving image, physical object, or multimedia) including knowledge bases and portals,
bibliographic databases, text, museum or multimedia collections, and the items within
them.

Because the TMP relies on the principles of terminology, the definitions used in this deliverable come
from the ISO 1087-1 about terminology work:

Terminology

Definition

Designation / Designator

Representation of a concept by a sign which denotes it.

Term

verbal designation of a general concept in a specific subject field.

Concept

Unit of knowledge created by a unique combination of
characteristics

Note: Concepts are not necessarily bound to a particular
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language. They are, however, influenced by the social or cultural
background which often leads to different categorizations.

Concept system System of concepts: set of concepts structured according to the
relations among them

Hierarchical relation Relation between two concepts which may be either a generic
relation or a patrtitive relation

Generic relation Genus-species relation: relation between two concepts where the
intension of one of the concepts includes that of the other concept
and at least one additional delimiting characteristic

Partitive relation Part-whole relation: relation between two concepts where one of
the concepts constitutes the whole and the other concept a part of
that whole

Associative relation Pragmatic relation - relation between two concepts having a non-

hierarchical thematic connection by virtue of experience

The 1SO norms give guidelines on how to define and use terminologies, thesauri and ontologies.
Another standard on which the TMP is built, is the W3C-standard SKOS. SKOS is an exchange format
and not a language modelling format for thesauri, terminologies or ontologies, so the use of SKOS can

result in a |l oss of at hhgomeat.igan awhteme sfaturraurssli n SKOS.
advantage of concentrating fully on the notion of the
TMP.

3.1.1.3 SKOS®

The Simple Knowledge Organization System (SKOS) is a common data model standard for sharing and
linking knowledge organization systems via the Semantic Web. It was developed by the world wide web
consortium to support the use of knowledge organization systems, such as thesauri, classification
schemes, subject heading systems and taxonomies within the framework of the Semantic Web.

SKOS is an application of RDF (Resource Description Framework).

SKOS allows to create concepts and publish them on the web. These concepts can be linked with other
sources on the web and can be automatically integrated in other concept schemes. A concept is
identified in SKOS as a URI (Uniform Resource Identifier) and can contain following labels and
properties, which are a reflection of the properties and relations in knowledge organization systems.

The table gives an overview of the most important SKOS types, class or properties, RDF tags and (ISO)
definition and the specifications:

SKOS Type Class/Property Specifications RDF tag (ISO) Definition

Resource type | Class: Concept f  Fundamental element of SKOS Rdf:about
[i.e. units of thought - ideas,
meanings, or (categories of)
objects and events]

1  Abstract entities independant
from the terms they denote.

1 A skos:concept is defined by a
URI + rdf:itype (rdf:resource) to
specifiy that the used resource is
represented by a URI of the type
skos:Concept.

1  Problematic: qualifiers in labels,
e.g. technique (painting)

3 Simple Knowledge Organization System, W3C, http://www.w3.0rg/2009/08/skos-reference/skos.html
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Resource type

Class: ConceptScheme

=a =8 =4

Description of the scheme itself
Expressed by a URI

Describes the meta-properties of
the scheme, e.g. Dublin Core can
be applied

Rdf:about

Title of the terminology,
author, description etc.

Resource type

Property: inScheme

A concept does not have to be a
part of any scheme. It may also
be a part of more than one
scheme. To express that a
concept is a part of a scheme,
use the skos:inScheme property

Rdf:resource

Resource type

Property: hasTopConcept

Creates an efficient access to the
broader/narrower conceptual
hierarchies

Allows linking a specific concept
scheme with the concepts it
contains.

rdf:resource

Link type

Property: prefLabel

1 preferred label per language

2 identical preferred labels
possible in different languages,
but not advised when they belong
to the same concept scheme
preferably one word (no
compound words, adjectives etc.)
numbers must be expressed with
skos:notations

rdfs:label

ISO preferred term

Link type

Property: altLabel

more alternative labels possible
per language

preferably one word (no
compound words, adjectives etc.)

rdfs:label

term:
quasi-
acronyms,
plurals,

ISO alternative
synonyms,
synonyms,
abbreviations,
singulars etc.

Link type

Property: hiddenLabel

more hidden labels possible per
language

preferably one word (no
compound words, adjectives etc.)

rdfs:label

Hidden label: concept
not  promoted, but
included to increase
correct search results,
e.g. misspellings,
concept i do
terminologies.

ISO USE and USE FOR

Link type

Property: broader term

=a =8 =4

= =9

Links concepts semantically
subject is skos:Concept

Links concepts between one
concept scheme (
schemes: use mapping

properties)

concepts can have more than one
broader term (polyhierarchy)
inverse of skos:narrower
non-transitive

rdf:resource

1ISO Broader term

Link type

Property: narrower term

= = =)

Links concepts semantically
subject is skos:Concept

Links between two concepts in
one concet schem
schemes: use mapping
properties)

A concept can have more than
one narrower term

Is inverse of skos:broader
Non-transitive

rdf:resource

ISO Narrower term




AthenaPlus D4.3 First release terminology management platform (TMP)

Link type

Property: related term 1

= =9

Links concepts semantically
Links concepts which are
associated

subject is skos:Concept

Links between two concepts in
oneconcepts c heme (I
schemes: use mapping
properties)

A concept can have more than
one related term

Is symmetric

Non-transitive

rdf:resource

1ISO Related term

Link type

Property: transitive Ll

Skos:broader and skos:narrower
are used to make a direct
hierarchical link between two
concepts.
Skos:broaderTransitive and
skos:narrowerTransitive are not
used to make logical links
between concepts

Is inverse
Skos:broaderTransitive and

narrowerTransitive are transitive:

they make links between two
distant levels in the hierarchy

rdf:resource

Narrower transitive /
Broader transitive

Link type

Property: scopeNote i

Documentary note about the
concept

Gives information on:
(conceptual) meaning and use
Linked to skos:Note
Multilingual

ISO Scope note

Link type

Property: definition

= |=a =4

documentary note about the
concept

gives a full definition of the note
linked to skos:Note

multilingual

Concept definition

Link type

Property: example

=a|=a=a =

= =

documentary note about the
concept

gives an example of the concept
use

Linked to skos:Note

meertalig

Concept example

Link type

Property: history note

=

describes the evolution of the
concept

linked to skos:Note
multilingual

Evolution of the concept
in the terminology

Link type

Property: editorial note

=a =a |- =

note for the terminology users
remarks on the management of
the concepts or terminology
linked to skos:Note

multilingual

Editorial remarks

Link type

Property: change note

= = = = =a| =a =

note for the terminology users
documentary note about the
concept

remarks on adaptations of the
concept etc.

linked to skos:Note
multilingual

Keeping track of
concept adaptations

The SKOS mapping properties are listed in the table below:

Mapping possibilities

Concept expressed as:

SKOS definition

skos:exactMatch URI bl Equivalent or exact denotation between two concepts
M Is transitive
skos:broadMatch URI skos:broadMatch is a sub-property of skos:broader: every

skos:broadMatch between concepts leads to skos:broader between

these concepts
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skos:narrowMatch URI 1  skos: narrowMatch is a sub-property of skos:narrowe: every
skos:narrowMatch between concepts leads to skos:narrower between
these concepts.

skos:closeMatch URI 1 Links two concepts that are sufficiently similar that they can be used
interchangeably in some information retrieval applications.
1 Is non-transitive

skos:relatedMatch URI 1 Is used to state an associative mapping link between two concepts.

The ISO 25964-1, published in 2011, has been adapted to SKOS users. They have developed a set of
linkages between the elements of the ISO 25964 data model and the ones from (among others) SKOS.

The TMP will use the SKOS format for representing and linking the terminologies (see also infra).

3.1.2 An Ontology-Oriented Approach
3.1.2.1 A double dimension: conceptual and linguistic

It is important to bear in mind that a terminology is not a thesaurus, because the main goal of a
terminology is not to index documents. Neither is a thesaurus a terminology, because the main goal of a
terminology is to define terms in relation to the domain conceptualisation.

In the same way, a term must not be confused with a concept name. Terms belong to a linguistic
system, where concept names or identifiers belong to a conceptual system.

Both the latest versions of ISO standards on terminology* and thesauri emphasize that concepts and

terms must be separated and that a priority should be given to concepts, because they are supposed to
be linguistically independent.

Terminologies and thesauri - in a concept-oriented approach i have two distinct functions:

1 A terminology contains the terms of the domain in a given language;

1 A thesaurus specifies their meanings, i.e. the concepts they designate.

Furthermore, there is a difference between a term and a concept : a concept is by definition extra
linguistic. Also, linguistic relationships between terms, like synonymy and hyponymy, must not be
confused with the relationships between concepts | i &lei rid sofispaandofi 0.

In fact, a terminology is a combination of several non-matching networks:

1 a concept network which represents the shared and common conceptualization of a
domain. This conceptualisation is linguistic independent?;

1 as many linguistic networks as there are languages. Each of them is linked to the
conceptual network because each term denotes a concept.

The example below shows two vocabularies sharing the same conceptual model of the same building
classification, one in English and one in French:

4 Since the 1ISO/TC37 meeting in Madrid in 2012, the 1ISO 1087-1 and ISO 704 are under the process of revision in order to take
into account new approaches coming from knowledge engineering and in particular ontology. C. Roche of University of Savoie is
the Project Leader of the IOS 1087-1 Standard about Terminology of Terminology.

5 The conceptualisation of a domain is assumed to be linguistic independent, but not necessarily social or cultural independent.




AthenaPlus D4.3 First release terminology management platform (TMP)

English Termintilogv of Building

4 N
English Vocabulary Common French Vocabulary
Classification of buildings

- Architecture de I'administration ou

- Built environment Z de la vie publigue
-- public buildings Is a kind of Is 2 kind of — Edifice de I'administration ou

- - de la vie publi
--- municipal buildings Public Bulding e la vie pu ique
---- city halls -— Mairie
— Hétel de ville

Is a kind of Is a kind of

Market House {"ma'\rie"
J'-
,

Meeting Hall

Is a kind of “hétel de ville”

Is a kind of .

Assembly Hall | |5 3 kind of H
Church Hall !
R » | Town Hall | €----~ -

“town hall”
“city hall”
“civic hall”

4

L .
French Terminology of Building

Figure 1: Structure of a terminology

3.1.2.2 An Ontology

From the semantic point of view, the quality of a terminology or a thesaurus directly depends on the
quality of its conceptual model. This is the reason why the production version of the TMP should
represent a conceptual system of a terminology as an ontology.

An ontology is, accor didnegf itno ttihoen,f ainao wssp e@ri b ed@lts on of
a shared description of concepts of a domain including their relationships expressed in a formal and
computer readable language.

In other words, an ontology is a system of concepts:

1 linked by relationships: a kind of, a part of, an associative relation etc.
1 defined and described by characteristics either essential or descriptive.

The for mal | anguage used for concept definition, e. g
properties in the logical sense. Definitions are objective, coherent, precise, consensual, reusable,
sharable and readable.

The two following figures are examples of ontologies. The first one is a domain ontology where
concepts are defined by specific differences,e.g.a <Wat ch> i s a O6poAd mdalbd de 6<Tisme
a specific difference.

5 Tom Gruber, 1993
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<Timepiece> --------------- ! =
1 (RS0 R, -
\ Part-of
o imimieim i i > i VS
non portable portable <Movement> ¢ Y GT)
e/ect“roVv mechanical . .. -, ‘* o v
<Clock> <Watch> p—_ i
£ <Electronic movement> wS | | W
\',- 3 ( hojog whae
I l wrist pocket e

<Mechanical movement>

m <Wrist watch> <Pocket watch>
o

Figure 2: The TimePiece Ontology defined by a specific difference

The second one is a top ontology whose aim is to describe everything. The representation language is a
frame-based language where every concept (also called classes) is defined by a set of attributes and a
structure following an inheriting sub-class relationship.

PHYSICAL-OBJECT SEPARABLE-ENTITY <~

_—+| REPRESENTATIONAL-OBJECT )<-

MENTAL-OBJECT <
T—

ABSTRACT-OBJECT

| ORGANIZATION -

GEOPOLITICAL-ENTITY

SOCIAL-ROLE E
_{ coGNITIVE EVENT <‘
/

| EMOTIONAL-EVENT
COMMUNICATIVE-EVENT )<—

\ -
\\ ATTRIBUTE [—__
T g
—
LITERAL-ATTRIBUTE

T
,
__\: OBJECT-RELATION

\~| EVENT-OBJECT-RELATION |<‘

Figure 3: The Mikrokosmos ontology

PERCEPTUAL-EVENT

Combining ontology and terminology leads to the ontoterminological approach. This approach is based
on:

1 a clear separation between the conceptual dimension i which is supposed to be common in
whatever the language - and the different linguistic dimensions i one per language;
1 an ontology-oriented approach for the conceptual model.

The consistency of the terminology, and therefore its real usefulness and sustainability, is guaranteed
by the ontology.

10
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The extra-linguistic representation of the conceptual system allows to define and link multilingual
terminologies as illustrated by the following figure.

Common Ontology

Language 2

Figure 4: The Ontoterminological Approach
3.1.2.3 Methodological guidelines

If the main goal of the TMP is to define multilingual terminologies, the TMP must also provide
guidelines for building terminologies, i.e. provide good principles for building the conceptual system.

Concept modelling means building a conceptual system where concepts are linked with three kinds of
relationships:

T the Akind ofodo (or Ais aod) relationship between
fact that a concept (e.g. <Town Hall>) is more specific than other one (e.g. <Meeting
Hall>);

T the #dApart of 6 relationship whose meaning is t
different parts;

9 associative relationships, i.e. a relation between two concepts having a non-hierarchical
thematic connection by virtue of experience.

These types of relationships must not be confused, especially the two first ones, since they do not
express the same kind of knowledge. As a mat tther of f a
same nature (one is more general, one is more specific), wheret he fipart of o rel ation |
whole which are not necessary of same nature, for example a vase and its handle.

Furthermore the fAkind ofod rel ati on s rstrigbordersrelaionshiper ar c hi
between concepts. Thisis notthecaseint he fApart of o relationship.

Let us recall that a strict order relationship is a binary relationship which is by definition:

1 irreflexive, which means that an object cannot be put in relation with itself - a concept cannot be
more (or less) specific than itself;

1 asymmetric, which means that if a concept C1 is more specific than a concept C2 then C2
cannot be more specific than C1;

11
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i transitive which means that if C1 is more specific than C2 and C2 is more specific than C3 then
C1 is more specific than C3.

The logical properties of these relationships define useful guidelines for the terminology building
process and must be verified at each step. Therefore the TMP will propose only subconcepts which will
not create any cycle

Also, the TMP emphasizes on definition by the specific difference where a concept is defined from a
super concept with adding a specific difference e.g. <Market House> is a <Public House> for
6commercial &8 purposes.

L 0K Grapher Interface for user: Roche. From concept:... E|E|E|

Yieww Help  Graph

Biuilding I
public
private \
L

Private Building | Public Building |
commercial

non commercial "“\
I ( Market Houze I

meeting
I

Meeting Hall I
religious

civil

£
CivilHall | Church Hall |

,/( toven
azsembly \\

£
i Azsembly Hall | Town Hall |

Figure 5: The Building ontology based on specific difference definition

3.1.3 Indexing and Information Retrieval

In separating the conceptual dimension from the linguistic ones, ontoterminology defines a new
approach for indexing and retrieval information. Terms are used to describe the content which will be
classified by concepts denoted by the terms. In a similar way, a document will be automatically
analysed and automatically classified by concepts denoted by the terms contained in the documents.

12
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The figure below illustrates this approach:

> | &5 Ontolo
Indexing (o4 §° gy v
0 2 -l s s
Q memm
Asdigbnce Résealgt ional

o Etudes (support{ applications)
P o T, i

Assihnce
o @ Sys‘lém:@armumr.
Fisd@té cw:;;m.ou 5«@«; Décdentré
TréQerie = : tor#s"‘e”‘é'pew Q
inonces u€ ,:mmbt "

g' Patrigibine

Gestior moyens

Mé; } Jjers X
@ Marketing ial '0’
RechBthe loppeme!
Gestion E@nobikére Elaboration des amiyements forestiers
"o @
Luguvemrm Ch«s@lm
Y

fé,, Suivi de I'upplicatigrte | @6nogements forestiers
M " "
m e‘ﬁs

0 v

Figure 6: Semantic and multilingual information retrieval principles

mino
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\ /
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Searching
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\

A3ojouiw

A30|0

From a thesaurus point of view, concept names can be considered as descriptors when terms can be
considered as non-descriptors.

It is important to notice that content can be indexed by a concept in a given language and can get it
back through another language. Furthermore, the search engine will be able to exploit the logical
properties of the conceptual relationships in order to improve the search results.

The ontoterminology-oriented approach for content management systems was validated by the
ASTECH FP6 project: fAdvanced Sustainable Technol ogi
(2006-2009). One of the goals of the project was to carry out a multilingual information retrieval system

in renewable energy based on ontology and multilingual terminologies.

The figure belows shows an example where the query is given in French through the ontology (concept
<Transfert de chaleur>) and the first results are documents written in English indexed through English
terms denoting the same extra-linguistic concept of <Transfert de chaleur>.

Documents sorted by relevance

Ontology whatever the language

Exploration Répartition Texte

) and of nitrogen in +75
i places

JA Miller, CT Bowman - Progress in Energy and Combustion Science, 1989 -
Elsevier Our current understanding of the mechanisms and rate parameters for
the gas-phase reactions of nitrogen compounds that are applicadle to
combustion-generated air pollution is discussed and lllustrated by comparison
of results from detalled kinetics calculations with Cited by 1434 - Related
articles - All 4 versions

@ 4 concept(s)
. _E
in ChATOr
'&—3&"& @ Principles of heat transfer +2 places ’E
b T8

o5 F Kreith, MS Bohn - 1986 - osti.gov The contents of this book include: Basic
modes of heat transfer, Numerical analysis of heat conduction. Natural
convection; Forced convection inside tubes and ducts; Heat exchangers,
Heat transfer with change in phase; and Special topics. Cited by 1482 -
Related articles - Cached - All 10 versions

G
/ L
[/ Tanster de m_+ida
/ o

® 4 concept(s)

&) to +89 places v

&’ Contriles 1 Recherche | Options

Figure 7: An application of ontoterminology-oriented information retrieval for content management system: the FP6 ASTECH
project
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AthenaPlus D4.3 First release terminology management platform (TMP)

3.1.3.1 Mapping

One of the outcomes of the Linked Heritage project was to adopt a mapping terminology approach for
interrelating information from diverse sources rather than to use a single and universal terminology
which would be difficult to create and maintain. Mapping terminology in creating a network of
terminologies allows their interoperability.

In an ontology-oriented approach, mapping two terminologies consists in determining the relationships
between concepts.

= W@ Electronics Electronics & -
- & Personal_Computers PC B~
- [B) Microprocessors PC_board [ -

® PID ID
B Name Brand
8 Quantity Amount
8 Price Price @

[0 Accessories Cameras_and_Photo [ -

- [ Photo_and_Cameras = Accessories (1
PID Digital_Cameras (&

Name \ D @
Quantity Brand (@
Price Amount @

Price (@

Equivalence ~-Generality — Disjointness

(o]

Figure8:ATut or i adla @am3cOsmt ol ogy Mat ching
Pavel Shvaiko J®r ! me29.65R2086 nat ESWCO605

Two concepts can be either equivalent, more specific (versus general), overlapping (sets of instances)
or different. This information is embedded into a mapping element ( c1, c2, R, n) where:

9 c1 and c2 are concepts to be mapped;

fRi s one of the relations [ (equivalent), > (more
(disjoint);

1 nis a confidence measure.

The result of the matching process of 2 terminologies is the alignment of the terminologies defined as a
set of mapping elements.

Background Knowledge

1

Ontologie 1
> Matching — Alignment = { mapping elements }
Ontologie 2 T
Resources

Figure 9: The matching process

Terminology mapping must deal with three kinds of problems:
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AthenaPlus D4.3 First release terminology management platform (TMP)

1 terminological (lexical) mismatch occurs when the concept names are different including
synonymy (Acar o, faut omobil ed) , differeninaneanimgs), (
terminological variation (same names with sli

1 language mismatch (language heterogeneity) occurs when the terminologies are expresses in
different languages, e.g. frame language, logic, XML, RDF, SKOS etc.

1 conceptual mismatch occurs when there are different conceptualizations of the same domain,
for examples fisimilarodo concepts with different S
concepts describing objects with different levels of details (granularity mismatch).

The TMP handles terminologies written in SKOS, which has the advantage that the language mismatch
does not exist anymore.

Furthermore, terminology mapping can combine two types of methods, linguistic and semantic:
3.1.3.2 The Linguistics Models

The linguistic methods compare the concept names using string-based techniques based on the
principle that the more the strings are similar, the more they denote the same concept.

After lemmatization of the concept names, a distance between the two strings is calculated using
di fferent techniques: prefix (e.g. Ainto, fiinteger o),
gram (common sequences of n characters), string metric (Levenshtein, Jaccard, etc.)

Linguistic resources like dictionaries, thesauri or systems like WordNet can be mobilized to calculate the
Afdi stancedo or the Asimilarityodo between ter ms. For exar

3.1.3.3 The Semantic Methods

The semantic methods differentiate two kinds of approaches:

1 The extensional approach relies on the sets of instances of the concepts postulating that if two
concepts have the same extension they are identical”. The relations [ , > a,nd<, Q2 ar e
defined according to the set operators.

1 The intensional approach gathers methods based on the internal structure of concepts, i.e. on
their attributes. These methods compare the attributes names (using linguistic methods) as well
as their fAsemanticso i.e. the datetarsdworkingdatepThet he v al
intensional approach also relies on the external structure of concepts, i.e. on relationships
between concepts involving the graph structure (depth of concepts), the connected nodes (two
nodes are all the more similar since their connected nodes are similar), etc.

7 This mathematical definition of identity between sets (identity of extensions) is not really applicable in cultural heritage
applications since a samewedet ahdobhentesonaeaepbeafivzed, in different
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| Ontology matching Methods

l l

Linguistic methods Semantic methods
; |
concept names l l
Extensional approach Intensional approach
= |
v
instances l l
Internal structure External structure
v v
attributes relationships

Figure 10: The Ontology matching methods

3.1.4 Interactive Navigation and Browsing

There are different paradigms of interactive navigation based on an ontological structure. The following
ontology-oriented navigation paradigms have been tested:

1 The Eye-Tree View paradigm is based on an hyperbolic geometry which allows to focus on the
selected concept and its neighbouring concepts putting away the most distant concepts on the
borders. The selected concept can move on the Eye surface.

1 On the opposite, the Radial-Tree View paradigm displays the selected concept in the centre of
the view when the sub-concepts move around it. A magnifying glass slide allows to focus on
some sub-concepts.

1 The Building-Tree View paradigm is a means to highlight the borders between sub trees.

1 Atlast several classical Tree View Paradigms where nodes can be folded and unfolded.

A classical Tree View with a a la Windows display appeared as one of the simplest means of navigation.
Furthermore the Tree View will be also used for the graphical mapping of terminologies.

16



RadialTree

BuildingTree

Treeview = TextTree |

AthenaPlus D4.3 First release terminology management platform (TMP)

[Technologie de...|
ﬂyy -

‘echnologie de....

¥ [ Ontology:Energies Solaires
v [ Absorbeur
| Absorbeur métallique
| Absorbeur non métal
» [ Capteur solaire
¥ [ Chassis
| Chassis non intégre
| Chassis integre
- Circuit
» [] Compresseur
- Echangeur de chaleur
» [ Fluide
» [ Fonction
¥ [ Moteur
 Moteurgaz
| Moteur électrique
_ Pompe
| Pompe a chaleur
¥ [ Source d'énergie

O AIr
5 Eau
¥ [ Sol
¥ [ Sol direct
" Nappe phréat
» [ Sol indirect
» [ Saleil

» [ Stockage (Thermigue)
| Systeme auxiliaire

» (L1 Systéme de captage
_~ Systeme de contréle

» [ Systeme de distribution

| Systeme solaire

» [ Technologie de I'énergie
-~ Traitement de Surface (A

47 Contréles

M Recherche

Options

Figure 11: The Eye-Tree View paradigm

Figure 12: The Radial-Tree View paradigm
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