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Talk overview

* Problem statement

o« SKOS: a guided tour
e« Some more detalls

e And/or demos



Knowledge Organization Systems?
(KOS)

 Domain-specific vocabularies
— Medicine: UMLS, SNOMED, MESH, Galen
— Art history: AAT, ULAN
— Geography: TGN
— Food: Agrovoc
— Libraries: LCSH, DDC, UDC

 Generic vocabularies
— Lexical vocabularies: WordNet
— Country codes, ...



Example: CH Metadata
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M1045 Mahler, Gustav, 1800-1611.
M21

BS Blaomine; symphonic movement. Bryn Mawr, Pa., T. |
Presser Co., 1068, *1067.

Boare (20 py 28 e, 200

ftejectod Zd movement of the composer's First sympliony.
Durntlon : about 8 min.

l/;- Oirchestral musie . 1. Title.

M1045.M21B6  1868- . T0-203119

Library of Congross 6 1k,

e Use of controlled documentary languages
— Thesauri, classification systems, subject heading lists



Example: Iconclass

Browse b suh_]ﬁect
using the iconclass classification system

1 Beligion and Magic
= Mature
25 earth, warld as celestial body
zoF animals [show images =25 |
2cF3 birds  [show images »25 |

[show images = 5 |

25F 32 song-birds  [show images =25 |
25F33 predatory birds  [show images >25 |

[show images = 25 |

25F35 ornamental birds  [show images <25 |
25F36 water-birds  [show images =25 |

25F37 shore-birds and wading-hirds  [show images =25

o25Fa8 walker and runner hirds  [show images <25 |
o5Fao other birds  [show images =25 |

3 Human Being, Man in General

4 Society, Civilization, Culture

g Abstract Ideas and Concepts

& History

= Bible

8 Literature

o Clasgzical Mythology and Ancient History

ICONCLASE @ Royal Netherlands Academy of Arts and Sciences

- Showr only notations used in the

manuscript database

Showr full Iconclass hierarchy

Search by keyword

=0



Why are we interested In that now?

e Museums, libraries, archives

e Crucial technological evolutions
— Digitization
—Web

e Trend: (web) access to CH objects from
different collections



Europeana.eu case

My Europeana  Communities Fartners Timeline (beta)  Thought lab Choose a language @

Providing access to 2 million objects
from 50 institutions

Search

Advanced search

europeana

beleef cultuur

5

Jbout us Using Buropeana Accessibilty  Stemap Terms and conditions  Privacy  Language policy  Contacts | Send us feedback co-funded by the European Union -




Matches for: amsterdam
All Texts (3,572) Images {(68,727) Yideos (304)
E§§ Results 13 - 24 of 72,634 Page: 1 23 4 567 8 910

AMSTERDAM
1940
Het Geheugen van Mederlan...

Amsterdam

Réguillart Bruno (né en 19477,
1977

Cutture fricollections

Amsterdam..
Inztitut mational de Ao,

Sounds (51)

T
k-
i

Amsterdam

Fotograat: J. Doeser, Laren
1958

Het Geheugen van Mederlan...

Amsterdam

Fotograaf, J. Doezer, Laren
1959

Het Geheugen van Mederlan...

Amsterdam

Fotograaf, J. Doezer, Laren
1959

Het Geheugen van Mederlan...

Amsterdam

Fotograaf, J. Doezer, Laren
1959

Het Geheugen wan Mederlan...

Montre ronde : La Foi
HEMME Carnelis
Culture fricollections

l‘?:.

Montre ronde : femme alla...
GERRIT KMIP & L0000

1750

Cutture fricollections

Amsterdam heeft een eigen...
2004
Het Geheugen van Mederlan...

* Kiezen of deelen |
of ZUINIgEr, of.....
WATERDISTRIBUTIE

L

PAST OP/

Wees! uinig mel water..,
SATERTESTRIEUTIE™ glart o ' heselie®

Kiezen of Deelen! f zuin...
1940
Het Geheugen van Mederlan...

Pa=t op! Weest zuinig met...
1940
Het Geheugen van Mederlan...



CH metadata and SW

 To implement this, metadata is key

 Problems
— how to access seamlessly different collections?

— how to allow other applications to exploit (knowledge
about) CH objects?

— can solutions be flexible?

e The Semantic Web can be useful for this



Can we have that for the CH metadata?

Audio-
Scrobbler

Conrerem:e
Corpus

Open-
—w\ Guides

Semantic
Web.org

Playtﬂunl
Data

UMBEL

Project
Guten-
berg

http://esw.w3.org/topic/SweolG/TaskForces/CommunityProjects/LinkingOpenData



SKOS Focus:
how to port KOSs to the SW?
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SKOS

« Simple Knowledge Organization System



SKOS

* Observation: there are many KOS
models/formats:

e But also common features, used by typical
classes of applications

« SKOS iIs a model to represent KOSs on
the SW In a simple way

— Ontology for concepts



Not owl:Class?

* Ontologizing KOSs Is possible, but:
—they are large

— and have loose semantics
e Car wheel BroaderTerm Car

* Existing Information can be ported as such

— loose semantics can be useful for many
applications!
e Search, annotation



SKOS

Concepts and Concept Schemes
Lexical properties

Semantic relations

Notes



Thesaurus example

animals
NT (narrower term) cats

cats
UF (used for) domestic cats
RT (related term) wildcats
BT (broader term) animals
SN (scope note) used only for domestic cats

domestic cats
USE cats

wildcats

ISO 2788 model



SKOS concepts and labels

cats
UF (used for) domestic cats

ﬁ skos:Concept )
rdf:type

y

ex:cats
skos:prefLabel___,.  "cats"@en

skos:altLabel

\"domestic cats"@en

« SKOS is concept-oriented
— Concepts are first-order resourcess
— Labels are RDF literals



(Multilingual) labels

skos:Concept
rdf:type

y

"

skos:prefLabel

\"animaux"@fr




Semantic relations

cats
RT (related term) wildcats
BT (broader term) animals

( ex:animals )

skos:broader

// skos:related
( ex:.cats % N ex:wildcats )




skos:note

|
_I___

skos:

Documen

definition

skos:

scopeNote

skos:

example

skos

:historyNote

skos:

editorialNote

ting concepts

( ex:cats )

skos:scopeNote

AN

skos:

changeNote

"used only for
domestic cats"



Example: SKOS graph

animals
NT cats
cats
UF domestic cats
RT wildcats
BT animals ex:animals

SN used only for domestic cats
domestic cats

skos:prefLabel
USE cats

skos:broader
skos:narrower

wildcats "animais"@en

skos:related _
ex:wildcats

skos:prefLabel skos:scopeNote skos:prefLabel

"cats"@en P . "used only for \s
@ o skos:altLabel \ "wildogts"@en

domestic cats™
"domesk\:ats"@en



Some other features

Collections of concepts
— skos:Collection, skos:OrderedCollection, skos:member

Explicit representation of Concept Schemes
— skos:ConceptScheme, skos:inScheme, skos:hasTopConcept

Notations
— skos:notation

Mapping relations
— coming now...



CH case: Libris

e http://libris.kb.se/
e Swedish Library as linked data

LI B R I S ’ LIBRIS SEARCH FACILITIES | HELP | P& SWEMSKA  PREFEREMCES | CLEAR HISTORY

‘ Start ‘ Extended search | Index A-O Boolean Subdatabases Search history

I @
the difference engine |

Search: the difference engine = The difference engi...

Overview Details More titles by e
6 « Gibsan, William, 194 ...
= Sterling, Bruce, 195 ...

The difference engine / William Gibson & Bruce Sterling MbEtitles shicut

Gibson, William, 1948- {author) - Steampunk
Sterling, Bruce, 1954 {author)

ISBMN O-575-04762-32
London @ Gollancz, 1930

‘v Search outside LIBRIS

English 383 =.
e ° Extend your search to: ﬂ
E Book
- Google
» Abstract * Subject headings « Google Book Search

« Google Scholar
- Soirus
Subject headings * LibraryThing

* DAlIster

Steampunk

Wilkinadia abhaut tha anthaoe:



Linked descriptions of resources In Libris

' dc:creat
William Gibson <+ foat:name )\f\ c.creator

foaf:Person
hitp:/Mibris.kb.se/resource/auth/220040

N” J
L librisfrbr_related

http:/Nibris.kb.se/resource/bib/5060570

dc:creator .
dctitte ——» The Difference Engine

http:/ibris.kb.se/resource/bib/5059476

Steampunk National Library of Sweden

sl

skos:preflabel foaf:name

dc:subject
/ libris:held_by \ /_.(

foaf:Organization
skos:Concept httpz/Aibris.kb.se/resource/library/NB
http:/Mibris.kb.se/resource/auth/220040

Martin Malmsten, Dublin Core 2008
http://dc2008.de/wp-content/uploads/2008/09/malmsten.pdf



External links in Libris:
Library of Congress Subject Headings

e e i e e e i

=] Library of Congress

skos:prefLabel
http:/ /lcsh.info/shB5 087 52 6# concept

skos:related

(EZ A Royal Library of Sweden!

skos:prefLabel

http://libris.kb.se /resource fauth/ 154863

Ed Summers et. al., Dublin Core 2008
http://dc2008.de/wp-content/uploads/2008/09/summers-isaac-redding-krech.pdf



Searching using multiple vocabularies

LIBRIS &

| Boolean

Fill in one or multiple fields

Keywords (title, author, subject, et

Titletitle words

authorfcreator
Sul:-_jeu:t .
mothers Eall systems '
S all systems
Classificat o180
AssITICation ISWEd|5h SH
he=H
ISENASSN ete, gSwe. hesH
AGROVOC
RN S A0

EES

=hest Search

Fesult 1-10 of 561

Sort by I relevancy j Group by Inl:lne vI Hits per page: |'||:| "'l

e

3

- EX

Bjornberg, Ulla, 1943- {author)

Midrar pa nittiotalets arbetsmarknad : en jamfiorelse mellan
gifta och ensamstdende

1997

In: Glastak och glasvaggar? / redaltidrer: Inga Persson & Eskil
Wadensjd, - Stockholm @ Fritze, 1997, - (Statens offentliga utredningar,
0375-250% ; 1997:137), - ISBN 91-35-20712-5 ; 5, 213-228 : diaqgr., tab,
E Articlefchapter

Brancato, Sabrina, (author)
Mother and motherland in Jamaica Kincaid f Sabrina Brancato.

Garey, dnita Ika (author)
Weaving work and motherhood f Anita Ilta Garey

Mommy wars : stay-at-home and career moms face off on their
choices, their lives, their families / edited by Leslie Morgan

Steiner.
2006, - 1st ed,

B Book

Social policies, labour markets and motherhood : a comparative

analucic af Furanaan raunteiac § aditad he Maniala dal Baca and




Semantic interoperability problem
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Using semantic alignment

----------’

4

s T



Networking controlled vocabularies in
SKOS

animals animal
cats human
wildcats object

C ex1:animals : ex2:animal
skos:exactMatch
%
skos:broadMatch




Mass adoption!

Vocabularies in the Virtual Observatory
Version 1.16

NVOA Proposed Recommendation, 2008 November 4
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Editors
Alasdair J G Gray, University of Glasgow, LK
Morman Gray, University of Leicester f University of Glasgow, UK
Frederic ¥ Hessman, University of Gattingen, Germarny
Andrea Preite Martinez, INAF, Italy
Authors
Sébastien Derriere, Alasdair J G Gray, Morman Gray, Frederic ¥ Hessman, Tony Linde, Andrea Freite Martinez, Kob Seaman and Br

Abstract

As the astronomical information processed within the Virea! Observalonsbecomes more complex, there 15 an increasing need for a more fo
Juantities, concepts, and processes not confined to things easily placed in a FITS image, or expressed in a catalogue or a table. This docurr
‘ormat for vocabularies based on the WaC's Hesource Description Framework (RDF) and Simple Knowledge Organization Systerm (KOS



Mass adoption!

+ \isit

NATIONAL AERONAUTICS NASA.gov

AND SPACE ADMINISTRATION + Contact the
NASA Curator

+ TAXONOMY TOP LEVEL FACETS + NASA METADATA — NASA TAXONOMY XML + NASA XML PROJECT

NASA Taxonomy - XML DTDs for Use with
the NASA Taxonomy

Important Update Regarding the XML format of the
NASA Taxonomy -Jan 9, 2007

The next version of the NASA taxonomy will be in the SKOS
format.

http://nasataxonomy.jpl.nasa.gov/



WHAT IS A TAXONOMY?
Ataxonomy is a standards-based classification scheme used to arganize electranic content.
HOW ARE TAXONOMIES USED?

Taxonamies can imparove many aspects of an line information management.

Taxonomy 2.0

They can e used to;

make search moare robust

facilitate data interaperatility

allow husiness analsis across content in disparate repositories
support records management for long term archiving

enahle role-hased cantent delivery for portals

kick offwork flows for process based information transactions

CURRENT VERSION

HOW IS THE NASA TAXONOMY USED?

The MASA taxonamy provides first steps towards the unification of the MNASA information space
by documenting a high level set afterms that can be used far mapping together varying data
structures. Reconciliation afterms and topics is essential to understanding MASA discoveries
inna larger cantext. Find out maore in our Resources section.

B Current version of the NASA Taxonomy B For Developers

B Taxonomy Facets (or bhranches) B Current MASA Core Metadata
B Terms, Definitions, Synonyms, Specification
Felationships B OTD Files
B SKOS Files

B Editorial Style Guide

B Maintananra



Questions?

e Tricky bits
e Demos




About some SKOS modeling choices

e Model constructs
e Formal semantics

 How much interoperability does porting to
SKOS really allow?
— Are there different ways to convert similar things?
— Different interpretations of SKOS constructs?
— Things impossible to convert?



Preamble: W3C standardization
Process

Input: draft specification

Find two ind
feature In the

Continuously: ask for public feedback/comments

Guus Schreiber



W3C

SKOS Use Cases and Requirements

<
&
5
S
9
S

W3C Working Draft 16 May 2007

This version:
et M w3 org/ TRZ2007AND-skos-ucr- 20070516/
Latest version:
et Menee w3 ordf TRISkas-Ucr
Previous version:
This is the first public Woaorking Draft
Editors:
Antoine lsaac, Vrije Universitelt Amsterdarm, alsaaciiew vu.nl
Jon Fhipps, Cornell University, [phippsi@@madcreelk.com
Daniel Bubin, Stanford Medical Informatics, dirubiné@stanford.edu




Example use case and requirement

e 2.3 Use Case #3 — Semantic search service across
mapped multilingual thesauri in the agriculture
domain

“This application coming from the AIMS project [...]
Includes some more specific links [...] String-to-String
relationships ...”

acronym Food and Agriculture Qrganization|FLO

spelling wvariant organisation organization

translation wrache COTT

“Requires: [...] R-RelationshipsBetweenlLabels”




Example Issue:
relationships between lexical labels

“R-RelationshipsBetweenLabels

Representation of links between labels associated
to concepts

e In previous SKOS spec, labels are literals
* Literals cannot be subject of an RDF property



Example Issue:

relationships between lexical labels

‘shrubs'@en

skos:preflLabel

' ?
‘bUEhEE’@En a.tlon .

skos:altLabel

‘buisson’@fr

prefix ex: <http://www.example.com/concepts# >

prefix skos: <http://www.w3.0rg/2004/02/skos/core# >




Semantics of broader

e |sskos: broader "transitive"?

——_

ex:mammals *s

skos:broader

* |t can be wrong, sometimes!

skos:broader

 skos: br oader is not transitive in general



Semantics of broader

skos: br oader has a super-property
skos: br oader Tr ansi t 1 ve with semantics of “has

ancestors”
— 1: every br oader implies a br oader Transi ti ve
— 2:broader Transi ti ve is transitive!

/skos:broaderTransitive
os:broaderTransitive




Semantics of broader

» skos:broader Is not (a sub-property of)
rdfs:subClassOf!

* Problem: people having KOSs with
transitive hierarchies may just assert
skos:broaderTransitive statements




Other semantics of relations

e broader and narr ower are inverse of each other

skos:narrower

C X % ) Y

“skos:broader- -

 rel atedissymmetric

skos:related

\\ P4
skos:related-~




Semantics of SKOS

« This tells what should be explicit or not in a SKOS
conversion, and what can (shall) be inferred from it
— Important for building applications using SKOS

 Beware: this sometimes requires reasoning!




Is that damn thing useful?

e Atleastit's there!
— A proposed standard to represent KOS on the SW

|t allows to publish KOSs
— Simple, with minimal commitment
— For most KOS features, conversion is smooth

|t allows to develop applications with re-usable &
iInteroperable components

— It can also be extended



Conclusion

& Despite some issues, SKOS contributes
to enhance interoperabllity of KOSs



Thanks!

 Reminder: comments highly welcome on SKOS
SKOS Reference: http://www.w3.0org/TR/skos-reference
SKOS Primer: http://www.w3.org/TR/skos-primer

e Some pointers:
SKOS: www.w3.0rg/2004/02/skos/
Europeana: www.europeana.eu
Libris: libris.kb.se
eCulture (semantic search): eculture.cs.vu.nl

STITCH (vocabulary alignment and repository):
stitch.cs.vu.nl/demo.html



SKOS Demos: searching,
browsing and repositories

B e B

e http://eculture.cs.vu.nl:33333/MANDRA-SV-ICE-mandraNewNONE

e http://www.europeana.eu/portal/thought-lab.html

Back
Concl




