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From the Web ... to the Web of Data

Fundamental shift:

From sending bits from one host to the
other towards making sense of those bits



From the Web ... to the Web of Data
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Cyndi Lauper Auditorium Parco della
Wednesday, July 6, 2016, 9:00 PM Musica ~
Auditorium Parco della Musica

Via Pietro de Coubertin, 30, Roma, ltaly

Source: ticketone.it

Website Directions
4.5 Yok K 257 Google reviews
Public concert hall in Rome, ltaly

Auditorium Parco della Musica is a large multi-functional public music
complex in Rome, ltaly. The complex is situated in the north of the city,




From the Web ... to the Web of Data

€« C' [ www.ticketone.it/cyndi-lauper-bi

glietti.html?affiliate=ITT&doc=artistPages/tickets&fun=artist&action=tick

l Microdata || JSON-LD | RDFa | POSH ﬁ IZ x ‘a @ '
- - — Statement Collection #1
scopri News Video Recensio | -

rdfitype schema:MusicEvent

2% Applications Y Bookmarks [ Pinlt [3 Add to Delicious [ WWW 2013 Compila

- -

llcket It schema:location See Statement Collection #2

u s schema:name Cyndi Lauper
schema:offers See Statement Collection #4

. I S'S schema:startDate 2016-07-06T21:00:00.000+02:00(schema:Date)
llclell]nﬂll + 4 3 :tti, Concerti, Spettacolo, Sport & Cultura
+4 Cyndi Lauper Statement Collection #2
Attributes

rdfitype schema:Place
Localita > schema:address See Statement Collection #3
schema:name Auditorium Parco della Musica

schema:sameAs htt; ww.ticketone.it/auditorium-parco-della-musica-cavea-

tti.html?

Cyndl Lauper _ Blgllettl affiliate=ITT&doc=venuePage&fun=venue&action=overview&ivenueGr

pld=16170

Cyndi Lauper torna in Italia cd | Statement Collection #3
il tuo biglietto! Attributes
» Maggiori informazioni sull’even|

rdfitype schema:PostalAddress
schema:addressCountry IT
schema:addressLocality ROMA
00196
schema:streetAddress Via Pietro De Coubertin, 30
Statement Collection #4
Attrihutec v
»
) Dilloa| ver 2111 QOpenLink Structured Data Sniffer Copyright © 2015-2016

_

http://www.ticketone.it/cyndi-lauper-biglietti.htmi?
affiliate=ITT&doc=artistPages/
tickets&fun=artist&action=tickets&kuid=459131




From the Web ... to the Web of Data

<script type="application/ld+json">
{"@context":"http://schema.org","@type":"MusicEvent", "name" :"Cyndi
Lauper", "startDate":"2016-07-06T21:00:00.000+02:00", "location":
{"Qtype":"Place", "name" :"Auditorium Parco della Musica","sameAs":"http://
www.ticketone.it/auditorium-parco-della-musica-cavea-biglietti.html?
affiliate=ITT&doc=venuePage&fun=venue&action=overview&venueGroupId=16170", "address":
{"@type":"PostalAddress", "streetAddress":"Via Pietro De Coubertin,
30", "addressLocality":"ROMA", "addressRegion":null, "postalCode":"00196", "addressCount
ry":"IT"}}, "offers":{"G@type":"Offer", "category":"primary", "price":
34.5,"priceCurrency" :"EUR", "availability":"InStock","url":"http://www.ticketone.it/
cyndi-lauper-roma-biglietti.html?affiliate=ITT&doc=artistPages
$2Ftickets&fun=artist&action=tickets&key=1610029%247559913&JumpIn=yTix&kuid=459131&f
rom=erdetaila"}}
</script>

<td><span>Cyndi Lauper</span></td>

<td><span>ROMA<br />Auditorium Parco della Musica - Cavea</span></td>

<td>mer, 06/07/1l6<br />21.00 </td>

<td><dl class="availability"><dt class="available">&nbsp;</dt><dd class="available">
Biglietti da <span>&euro; 34,50</span></dd></dl></td>

<td><span>Stampa@Casa disponibile</span><a href="
cyndi-lauper—-roma-biglietti.html?affiliate=TTT&amp;doc=artistPages

$2Ftickets&amp; fun=artistéamp;action=tickets&amp;key=1610029%247559913&amp; jumpIn=yT
ix&amp;kuid=459131&amp; from=erdetaila"™ style="margin-top:4px;" class="sdb sdbS"
title="Cyndi Lauper - Acquista ora"><span>Biglietti</span></a></td>

From structured mark-up on a Website ...



TimBL Vision back in 1994




The Web 3.0 by Kate Ray
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The Web puzzle ...

5L

TTP/D
HTML URL - URI




URIs are a foundation

= URI (Uniform Resource ldentifier)

» The generic set of all names/addresses that are short strings that
refer to resources

» URLs (Uniform Resource Locators) are a subset of URIs, used for
resources that can be accessed on the web

= URIs look like “normal” URLSs, often with fragment
identifiers to point to a document part:
» http://foo.com/bar/mumble.htmli#pitch

= URIs are unambiguous, unlike natural language terms

» The web provides a global namespace
» We assume references to the same URI are to the same thing

EURE

O
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The Web puzzle ...

Query |lannotations ontologies régles
SPARQL

RDF Q inférences

HTTP
HTML URL URI XSL/T
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The Semantic Web Cake (circa 2004)

User interface and applications

Trust

Proof

Unifying logic

Ontologies: Rules:
OwWL RIF/SWRL

Querying:
SPARQL

Taxonomies: RDFS

Aydesboydlun

Data interchange: RDF

Syntax: XML

Identifiers: URI Character set: UNICODE

=

EURECOM



RDF

stands for
~esource Description Framework

is a triple model i.e. every piece of
knowledge is broken down into

‘ subject, predicate , object )

Sophia Antipo



stands for
esource:. pages, images, videos, ...
everything that can have a URI

escription: attributes, features, and
relations of the resources

Framework: model, languages and
syntaxes for these descriptions

EURECOM



RDF: A Graph Data Model

Leonardo Da Vinci

Alice http://dbpedia.org/resource/

http://fexample.org/aliceime Leonardo_da_Vinci

dcterms:title

> ¥» “Mona Lisa”

The Mona Lisa

http//www.wikidata.org/entity/Q12418

La Joconde a Washington

http://data.europeana.eu/item/04802/243FA
Person "1990-07-04"rAxsd:date 8618938F4117025F17A8B813C5FIAA4D619
foaf:Person




a little drop of semantics goes a
long way

Jim Hendler [1997]




&)FS stands for RDF Schema

RDFS provides primitives to write
lightweight schemas for ROF triples

RDFS provides primitives to...
... define the vocabulary used in triples

... define elementary inferences

EURECOM



EFS stands for RDF Schema

RDFS to define classes of resources
and organize their hierarchy

L

—
[

RDFS to define relations between
resources and organize their hierarchy

|

EURECOM



RDFS relations have a signature

DOMAIN RANGE

RDFS relations have a signature

.. the domain is the type of the resource
the relation starts from.

.. the range is the type of the resource
the relation ends to.

EURECOM



SPARQL on top...
an F query language
and data access protocol




SPARQL stands for

SPARQL Protocol and
RDF Query Language



data.bnf.fr

= Example:
> http://data.bnf.fr/11928016/jules verne/
> http://data.bnf.fr/12008369/jean de la fontaine fables/
» hitp://data.bnf.fr/ark:/12148/cb12650268p (ornithologie)

foaf-focus skos:Concept %i

&lf:contributor rdarelationships:
workManifested

rdarelationships:

frbr-rda:Manifestation manifestationExemplified

rdarelationships:
expressionOfManifestation
rdfs:seeAlso
= . - o
catalogues gal lica
BIBLIOTHEQUE
NUMERIQUE

EURE
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datos.bne.es (http:/llinkeddata3.dia.fi.upm.es/bne-demo/)

Language
httpJiiflastandards.info/ns/frifrbrifrorer/C1002 I( o n t 0 I O gy

\

.\

VI

translation 1

1 Iscreatorof
work .

Person
hitp:/liflastandards.info/ns/frifrbrifrbrer/C1001 ; |<—| hitp:/fiflastandards.info/ns/frifrbrifrbrer/C1005 |

- . 1
Publication date P i M birthPlace
. . : Has subject \

1
1
: Located in '| 1 http://geo_linkeddata_es/ontology/Municipio
. - \ N
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. \
' Biblioteca . ' \ :
' \ ) ~ i " .
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1 \ translation ‘-\ \ http:/igeo. linkeddata.es/resource/Alcala de Henares
1 ‘ : “ A
’ . \
! " Don Qui ¥ > |
jote de la Mapcha \ .
\_\ | Es autor Cé:yantes Saav‘edra. Miguel de birthPlace
1960 € T http:/idatos bne.es/resource/XX3383563 | g | http:/idatos.bne_esiresource/XX1718747
Publication date v ‘~\ N
\ .
.\. N
\ ‘N, Has subject
\ . N
.\_ '~ N
: Located in T 'l http://datos_bne_es/resource/bimo0002045496 |
\
. BNE \ Vida de Miguel de Cervantes Saavedra
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—
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data.europeana.eu

HTML Browser

HTML

l

http://www.
europeana.eu

Apache Solr

Semantic
Enrichment

Linked Data
Clients

RDF

l

http://data.
europeana.eu

RDF Store

Europeana
LOD
Download

Dump Creation

Link Generation

ESE2EDM

ESE
Metadata

Showcase:
http://remix.europeana.eu/

View item at
The British Library

Rights: Copyright © British Library
Board

Identifier:
007000000000001U00031000
Maps.Crace |

Format: 368 464 Engraving
Millimetres jpeg

the Cittie of London 31
Creator: Cartographer : Ryther, Augustus | »
Date: [1633] 1633

Geographic coverage: 531500 . 181500
London, City of London

Type: Stilllmage | » Map| »
Subject: River Thames, London Bridge | » London (England) —Maps | » 912 »
Relation: Crace Collection Of Maps Of London. Collect Britain

Description: This map has been attri to A Ryther, an eng: who
prospered between 1572 and 1592, contributing to Saxton's Atlas of 1579. This plan
was produced to salisfy a European market, and contains certain inaccuracies which a
native Londoner would not have tolerated. The streets appear very much wider than
they were in actuality. Houses are depicted as having large gardens, when these had,

See more »

Data provider: The British Library | »

Provider: The European Library | » UK| »

Explore further!

| Similar content |

&0 1 1
ke +1

Translate details ~

Powered by Microsoft”? Translator

Embed

Auto-generated tags ~
What »

When »

Where ~

Place Label: city of london

Place Term:
http//sws.geonames,org/2643741/

Geo Space: 51.51279 -0.09184
http:/iwww.europeana.eu/portal
Irecord/92037
J25F9104787668C4B5148BESESABS

EURECOM
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1. Input Data 2. Conversion to DOREMUS RDF 3. Data Linking 4. Explore the Data
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INTERMARC /XML

{BnF

(@

UNIMARC/XML

1. Input Data



BnF PP PP Radio Radio Radio
Médiathéque Concerts France France France
Disco- Docu- Docu-
théeque mentation mentation
musicale sonore
Target entity
XML x ML/
Format INTER UNIMARC XML XML XML XML
MARC )
Uniform Music
Titles (TUM) & 135 940 6 846 62 550 Work
work entries
Scores 89 184 30 319 9154
Expression
Books 21 035
CD/DVD/
Vinyls 8 602 340 609
Performance
Concerts 2 447 2717 7 700 1 800




Int

1. Input Data “MUS
roducing the MARC family

MARC:

Machine Readable Cataloging

a bibliographical data exchange
format

001 FRBNF139081882

008 890821130211yy sn 1801
048 $akall
100 $3138912955w.0..b.....5aBeethovenSmLudwig van$dl770-1827

144 1 Sw....b.fre.$aSonates$bPiano$pOp. 27, no 25tDo diése mineur
444 1 Sw....b.fre.$aSonates$bPiano$nNo 14$tDo diése mineur

MARC file is

- a succession of fields of different
lengths, each carrying a label (a 3
number)

- each field is a succession of sub-
fields (also of variable lengths)

- a sub-field is delimited by the “$”
symbol

- sub-fields can repeat in order to
“host” data of the same kind

Different variants of MARC...

- USMARC in the United States, CANMARC in Canada,
digit ~UKMARC in the UK

- MARC21 unifies USMARC, AUSMARC, UKMARC,
CANMARC

- INTERMARC is used by the BNF and other libraries in
Paris and Lyon in France.

- UNIMARC was initially designed as a unique format for
exchange between the different MARCs, it became the
official French MARC format.



1. Input Data

Affichage public Intermarc Unimarc

Beethoven, Ludwig van (1770-1827) forme internationale
[Sonates. Piano. Op. 27, no 2. Do diése mineur] frangais

Genre musical : sonate
Date de I'oeuvre : 1801
Dédicace a la comtesse Giulietta Giucciardi.

Distribution musicale : clavier - piano (1)

Forme(s) rejetée(s) :

< [Sonates. Piano. No 14. Do diése mineur] frangais
< [Quasi una fantasia. Op. 27, no 2 (Sonate)] italien
< Sonata quasi una fantasia. Op. 27, no 2] italien

< Moonlight sonata] anglais ...
<Clair de lune (Sonate)] frangais
< Mondschein-Sonate] allemand

< Sonate au clair de lune] frangais

< Sonate Clair de lune] frangais

Forme(s) associée(s) :

D0
S R E
-MUS
Example

INTERMARC

- Date."de.gpmposition : 1801. - 1re éd. : Viel

<< Fait partie de : Beethoven, Ludwig van (1770 1827) [Sonates (2). Op. 27]

Source(s) :

Kinsky

Grove 7

Notice n° : FRBNF13908188 -~

Création : 89/08/21 Mise a jour : 13/02/11

Public view

Affichage public Intermarc Unimarc
000 clau22 2
'001 FRBNF139081882
© 008 890821130211yy sn 1801 010
048 $aka01
~.. 100 $313891295 $w.0..b.....$aBeethoven$mLudwig van$d1770-1827
4144 1 $w....b.fre.$aSonates$bPiano$pOp. 27, no 2$tDo diése mineur
444 1 $w....b.fre.$aSonates$bPiano$nNo 14$tDo diése mineur
444 1 $w....b.ita.$aQuasi una fantasia$pOp. 27, no 2$eSonate
444 1 $w....b.ita.$aSonata quasi una fantasia$pOp. 27, no 2
4441 $w....b.eng.$aMoonlight sonata
444 1 $w....b.fre.$aClair de lune$eSonate
444 1 $w....b.ger.$aMondschein-Sonate
444 1 $w....b.fre.$aSonate au clair de lune
444 1 $w....b.fre.$aSonate Clair de lune
502 $314017453 $aBeethoven$mLudwig van$d1770-1827$t[Sonates (2). Op. 27]
600 $aDédicace a la comtesse Giulietta Giucciardi$aDate de composition : 1801$a1re éd. : Vienne : Cappi, 1802
610 $aKinsky
610 $aGrove 7
917 $00PC$a100366020
917 $00PD$a100087890$bATUM
996 $oOPP$a14786691$d20060411
996 $00OPP$a16305693$d20130211



1. Input Data

Different kinds of records within and across institut;

001 FREBNF135081882 BNF 'TIJM
008 B90B21130Z211yy sn 1801 010
048 Sakall
0D $3138912958w.0..b..... $aBeethovensmLudwig van$di770-1627
) “-pIIDL Sw....b.fre.SascnatesSbPianoSpoOp. 27, no 25tDo diése mineur
«\e et 144 1 Sw....b.fre.SaSconatessbPiano$nNo 145tDo diése mineur
qﬂ - Y g' 444 1 Sw....b.ita.$aQuasi una fantasiafpOp. 27, no 2feSonate
-~ éy; 44 1 Sw....b.ita.SaSonata quasi una fantasia$pOp. 27, no 2
Q 44 1 5w....b.eng.$%aMoonlight =sonata e
EQ.' 44 1 §W....b.fre.saclair de lune$eSonate B
Q. 44 1 5w....b.ger.$aMondschein-Sonate
b; 444 1 Sw....b.fre.$aScnate au clair de lune
i 144 1 Sw....b.fre.%aSonate Clair de lune e

502  $314017453%zBesthovenSmludwig vansdl770-18275t [Sonates (2). Op. 27]

E 600  SaDédicace 2 la comtesse Giulietta Giucciardi$aDate de composition : 1801%zlre éd. : Vienne : Cappi, 1802/

i 610 $aKing

F15 sa0nIi00 PP - Work Record

100 $a20041214d1 111 uwouy0frey0103  ba

00 JaSonate pdur pianc no 14 "Clair de lune"jfLudwig van Beethoven
00_330804231%aSonatessrPiano$alp. 27 no 2%ule didse mineur$nNo 14
E10 $300688385aSonatesb0d

F10 $301444245219 eme aiécle§b02

10 $30067358%aMusique romantique$h04

10 $20144079SaPianosb0l
100 0389545aBeethovensbludwiq vansf1770-182754230

$aBN OPALE-PLUS 2007/02/26. Guide de la musique de piano et de clavecin ( Fayard 1987)

B09 $aDédicace 4 la comtesse Giulietta Giucciardi. Parue sous le nom de "Sonate pour piano quasi una fantasia en ut diése m
P19 SaPremiére publication : Vienne, Cappi, 1802

P37 $30089690%aLle= 32 [Trenta-deux$SbUNI1

B37 $30072431%aBesthoven piano sonatas / Denis Matthews, 56 p,$bUNI1

B37 $300787315aLes Sonates de Beethoven / Paul Badura-sSkoda, Jirg Demus ; trad. de 1'all., par Jean Malignon, 23% p.$bUNI1
B37 §300867005aWilhelm Kempff : Schumann : Arabeake, Papillons, DavidsbUndlertdnze ; Beethoven : Plano sonataa n* 14 "Mconl
P37 $30094153%aKlaviersonaten : Band I, II / Beethoven ; nach Eigenschriften, Abschriften und Originalausgaben herausgegebe
137 $301837955aMondachein Senata, Op.27 N°2 : ler mvt. / Ludwig van Beethoven ; é&dité par Emile Naoumoff, 1 partition (7 p.
P37 §308174105aBarenboim on Beethoven : the complete pilano sonatas, live from Berlin / Ludwig van Beethoven ; Daniel Barenb

a

B3B8 $30075908%aBesthoven : intégrale des sonates pour piano : du jeudi 8 au dimanche 11 mars 2001 / Héléne Pierrakos, 46 p.
B38 $30081170%aSonate no., 14 cis-moll op. 27 n® 2 "Mondschein-Scnate" / Ludwig van Beethove 017 $aATU243600PSYS

PP - TUM

B38 §302357585aLudwiqg van Beethoven [compilation$SbUNIZ
P38 $30583341%aNocturnes I - Clairs de lune : du dimanche 2 au jeudi & mai 2004 / [Auteurs 019 SaRIC14sb2ed

B3B8 $30897214%aSonate no 14 en ut diése mineur, op., 27 no 2 "quasi una fantasia" "Clair de
38 $309064295aThe Complete piano sonatas on period instruments / Beethoven, composition
P38 $310030045aRdagio sostenuto, extrait de la “"Sonate no 14 en ut diése mineur, op. 27 no §444 $aSonata quasi una fantasia
P38 $31040755%aComplete piano sonatas : CD 4 : Sonatas Opp. 26, 27, 28 / Ludwig van Beethovdqqq 5aSonate au clair de lune

38 £231042090080 T dfnonuwes 1o wiindcone slonniomes o0 2 3 S0 owianew on slonndione J Antonds Wiws 602 $ f
alr

v

909 $aFR$hCITE MUSIQUESc20040721

b38 $30783054%aSonate no 14 en ut diése mineur, op. 27 no 2 "guasi una fantasia" "Clair de J144 $aSonates$rPiano$nNo 146p0Op. 27 no 2$tDo diese mineur$uClair de lune
138 $308897278aBeethoven / Debuasy : dimanche 12 cctobre 2008 / Denis Herlin, Héléne Pierraf3?? §300389545aBeethoven$mLudwig van$d1770-1827
P38 $308090637%alntégrale dea ascnates pour pianc : CD 4 / Ludwig van Beethoven, composition 444 SaMoon llght sonata$rPianosnio 14$p0p' 27 no 2

444 Swi|||1111]|SaSonate Mondschein$SrPiano$nNo 14Sp0p. 27 no 2$tDo diése mineur

—




2. Conversion to DOREMUS RDF

INTERMARC/XML
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2. Data Conversion to RDF ."’*ﬁﬁ:URsE

Two Converters

. MARC 2 MARC-RDF

« Direct extraction of the relations from the MARC file
« Construction of a triples-based graph

. MARC 2 DOREMUS-RDF

« Mapping rules to retrieve the values from the MARC files
« Following and implementing the DOREMUS model
« Aligned to the DOREMUS controlled vocabularies
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2. Data Conversion to RDF

MARC 2 MARC-RDF

The semantics of the fields and sub-fields in the MARC files are described in
different documents (according to the MARC variant, see the links below).

A subfield tag changes its meaning depending on the field, in which it is found

MARC 2 MARC-RDF:

A low-level mapping
from the fields and
subfields semantics to
RDF triples.

UNIMARC (authority records):

500 Titre uniforme

$3 Numéro d'identification de la notice d'autorité Titre uniforme
$9/a Identifiant hiérarchique de sous-notice analytique

$9/b Appariement des couples auteur/titre

$a Titre uniforme

$h Numéro de partie

$i Titre de partie

$k Date de publication

$| Sous-vedette de forme \>.€’
$m Langue \A\VB
$n Autre information Y

$q Version

$r Distribution d'exécution (pour la musique)

http://www.ifla.org/publications/ifla-series-on-bibliographic-control-38

UNIMARC (bibliographical records):

http://www.ifla.org/publications/ifla-series-on-bibliographic-control-36

INTERMARGC: http://www.ifla.org/node/4858

: IV‘US




2. Data Conversion to RD

MARC 2 MARC-RDF

_T.I

001FRBNF428405510000

500115313908188%aSonateqSrPiano$s0p. 27, no 251 Do diése mineur

700 | $3138912955aBeethov El\SbLudWig vansfl 770—'I827$‘4'2‘3u

AN

NW « FRBN}\Q___OO»
\ : \

iforme

Instrument

http//data....,FRBEN

« Sonate »

F428405510000000

N°d'opug

L 1
“« Piano‘»

« Op. 27,310 2»

« Do diése mineur »

Prénom

« Beethoven »

« Ludwig van »

«1770-1827»

« Compositeur »

‘DO
B R E
-MUS
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2. Data Conversion to RD
Remember the DOREMUS model?

Let's do DOREMUS RDF!
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.
-
.
ing
REusable
MUSical data
.
-

ata Conversion to RDF “MUS

Expert-defined mapping rules

« Where to look for information and how to interpret it

. Implementing the DOREMUS model

. Reflect the practices of each institution: a mapping table per institution

Identifier

Unit of information

Object

Remarks

Path

Unimarc and Intermarc

Philharmonie

Transfer rules

Example

F28

Work: Date of the work (representative expression)
Date of expression creation

Date and machine format

F28 Expression Creation P4 has time-span E52 Time-Span P82 at some time within
E61 Time Primitive

UNI100: 909 $g $h

If $h is identical to $g, keep only $g. Add a slash between $g and $h if they have
different values.

UNI100: 909 $g1801 $h1801 > E52 Time-Span P81 ongoing through E61 = 1801
UNI100:909 $g1834 $h1856 > E52 Time-Span P81 ongoing through E61 = 1834/1856



E61 P82 at
Time “*ome tme

within

P10
Talls within F28

ES2 Pl E4 |
Time-Span Period

P4

Expression

Creation

{1800-1850}

E61 P82 E52
Time ou P81 Time-Span

nso1-100; p7

Identifier F28

Unit of information Work: Date of the work (representative expression) D

5 Date of expression creation < What to look for?
3 Object ate of expression creatio
= .
O\ Remarks Date and machine format
F28 Expression Creation P4 has time-span E52 Time-Span P82 at
Path ) L ) hhePr
some time within E61 Time Primitive
Unimarc and Intermarc
Philharmonie UNI100: 909 $g $h < Where to look?

If $h is identical to $g, keep only $g. Add a slash between $g and $h if

Transfer rules they have different values.

UNI100: 909 $g1801 $h1801 > E52 Time-Span P81 ongoing through
E61 = 1801 UNI100:909 $g1834 $h1856 > E52 Time-Span P81
ongoing through E61 = 1834/1856

Examples

MARC file
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2. Data Conversion to RD

DOREMUS resource URI naming convention

The DOREMUS convention combines the best practices (see the DatalLift
project [6]) with the DOREMUS model

DOREMUS http://data.doremus.org/Name/Code/UUID

convention 1

the class
F22 from the
Self-Contained DOREMUS
Expression model

Example: %

http://data.doremus.org/Self Contained Expression/F22/b90b3b97-2526-4152-95bb-273

\/

DOREMUS convention 2 //data.doremus.org/expression/UUID

(under discussion)



2. Data Conversion to RDF MUS
The DOREMUS property naming convention

Properties in the DOREMUS ontology: three namespaces
- CIDOC-CRM cidoc-crm: <http://www.cidoc-crm.org/cidoc-crm/>
- FRBROO frbroo: <http://erlangen-crm.org/efrbroo/>

- DOREMUS mus: <http://data.doremus.org/ontology/>

Constructing a property URI: concatenate the namespace
URI and the property identifier (code + name in the model)
see next slide.



2. Data Conversion to RDF jf;;*URSE
The DOREMUS property naming convention

Properties are identified by their codes followed by their names.
CIDOC-CRM properties:

— o/
refers to E35 P72 has language .
- - on  P102 has_title
itle Language
s
jed - -
{Die Seejungfrau
P3 Fantasie fir Orchester} P72_haS_|a ng uage
P72 has language .
. - . P73 has translation
nguage -_ -
P72 has |
as language R
: o {FR}
Language
\ \ ‘ S
has titl {Poéme symphonique d'aprés

La Petite Siréne d’Andersen}

F22 U16 has catalogue statement

Self-Contained
Expression

S~

The CIDOC-CRM ns: @prefix cidoc-crm: <http://www.cidoc-crm.org/cidoc-crm/>



2. Data Conversion to RDF MUS
The DOREMUS property naming convention

DOREMUS properties:

F22

Self-Contained
Expression \

U10 has
order number

F12
M3

Order Number

{41}

U1l2 has
genre

“i
“i

U11_has_key
U12_has_genre

P10 _has order_number

The DOREMUS namespace: @prefix mus: <http://data.doremus.org/ontology/>



2. Data Conversion to RDF MUS
The DOREMUS property naming convention

FRBRoo properties:

F14

Individual R1 7_Created
Work

R19 created a . . ;
realisatiory( RO is realized in

R19 created a_realisation_of

F28

Expression R9 is realised in

Creation

R17 created\& Y

F22

Self-Contained
Expression

The FRBRoo namespace: @prefix frbroo: <http://erlangen-crm.org/efrbroo/>



2. Data Conversion to RDF MUPSE

The DOREMUS properties
DOREMUS data type properties / object properties

U11_has key “C-sharp”  U12_has_genre “symphony” U13_has_casting “piano”

Genres

alignment with IAML Ethnonymes
alignment with

DBPedia

........ /—"— ]
.......... Q Functions of persons and
ensembles
Instruments alignments with RDA
alignments with MIMO, ~
Rameau
~

Persons and
Ensembles

alignments avec ISNI,
DBPedia
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2. Data Conversion to RDF f*“.{,‘”"’UPsE

Example: a
converted BNF
TUM

001
008
048
100
144
444
444
444
444
444
444
444
444
502
600
610
610
917
917
996
996
400

FRBNF139081882

890821130211yy sn 1801
S$akall

$313891295%w.0..b..... SaBeethov
Sw....b.fre.$aSonatesSbPiano$p0
Sw....b.fre.SaSonatesSbPiano$nN
Sw....b.ita.%aQuasi una fantasi
Sw....b.ita.$aSonata quasi una
Sw....b.eng.$aMoonlight sonata
Sw....b.fre.%aClair de lune$eSo

http://data.doremus.org/Self_Contained_Expression/F22/061b4ccd-ac20-42ff-b571-4b8ced4le864c>

ns@:Ull_has_key [ nsl:P1_is_identified_by "Do diése mineur"@fr ] ;

ns@:U12_has_genre [ nsl:P1_is_identified_by "sonate"@fr ] ;

ns@:U13_has_casting "Piano" ;

ns@:Ul7_has_opus_statement [
nsl:P16@6_is_composed_of "27", "2" ;
nsl:P3_has_note "Op. 27, no 2"

1

ns1l:P102_has_title "Sonate Clair de lune"@fr ;

ns1l:P67_refers_to [ nsl:P3_has_note "Dédicace a la comtesse Giulietta Giucciardi" ] .

http://data.doremus.org/Expression_Creation/F28/4a91d2a7-62ac-4b87-899a-406fa95efc9l>
ns2:R17_created <http://data.doremus.org/Self_Contained_Expression/F22/061b4ccd-ac20-42ff-b571-4b8cedle864c> ;
nsl:P4_has_time_span [
a nsl:E52_Time_Span ;
nsl:P82_at_some_time_within "18010101/18011231"~"ns3:terms-W3CDTF
1
ns1l:P9_consists_of [
a nsl:E7_activity ;
nsl:P14_carried_out_by [
a nsl:E21_Person ;
nsl:P131_is_identified_by "Beethoven,lLudwig van(1770-1827)"
1
ns1:U35_had_function_of_type "compositeur"

1.

Sw....b.ger.saMondschein-Sonate
Sw....
Sw..

= e
CT oo oo oo T T

SaKinsky

SaGrove 7

500PC$a100366020
500PD5al100087890SbATUM
$00PP$al47866915d20060411
$00PP$al63056935d20130211
Sw....b..... SaBeethovenSmLudwig

.fre.SaSonate au clair de lune

.fre.SaSonate Clair de lune

5314017453$aBeethoven$mLudw1g vans$dl770-18275t [Sonates (2). Op. 27]

SaDédicace a la comtesse Giulietta Giucciardi$aDate de composition : 1801Salre éd. : Vienne : Cappi, 1802

vonsd1770-1827
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<http://data.doremus.org/Self_Contained_Expression/F22/430197c2-5a4c-416e-bad3-80f211c2dcf6>
ns@:U10_has_order_number "14" ;

ns@:Ul1l_has_key [ nsl:P1_is_identified_by "Do diése mineur"@fr ] ;
ns@:U13_has_casting [ nsl:P3_has_note "20040721" ], [ nsl:P3_has_note "Piano" ] ;

Data descrlblng awork ns@:Ul7_has_opus_statement [
N the Ph'lharmor“e de nsl:P106_is_composed_of "27no2" ;

nsl:P3_has_note "Op. 27 no 2"

Paris have to be looked -

up |n tWO dlfferent ns1:P102_has_title "Sonate pour piano no 14 \"Clair de lune\"", "Sonate au clair de lune" ;
nsl1:P3_has_note "FR. ", "Dédicace a la comtesse Giulietta Giucciardi. Parue sous le nom de \"Sonate pour piano quasi una fantasi
records @ en ut diése mineur, alla Damigella comtessa Giuletta Guicciardi\". Le titre \"Clair de lune\" fut inventé par le poéte Ludwig Ra

1lstab. Comprend : 1- adagio sostenuto, 2- allegretto, 3- presto agitato. Premiére publication : Vienne, Cappi, 1802" .

<http://data.doremus.org/Expression_Creation/F28/6ab49882-fada-4dbo-b3ee-98185589bcl6>
ns2:R17_created <http://data.doremus.org/Self_Contained_Expression/F22/430197c2-5a4c-416e-ba03-80f211c2dcf6> ;

PP - WOI‘k Record ns1:P3_has_note "1801", "CITE MUSIQUE" ;
019 $aUNI100 nsl:P4_has_time_span [
100 $a20041214d]||1] uuuy0frey0103 ba a ns1:E52_Time_Span ;

R00 $aSonate pour piano no 14 "Clair de lune"$fLudwig
500 $30804231%aSonates$SrPiano$sOp. 27 no 2SuDo diése m
610 $300688385aSonatesh04 1

610 $301444245a19 éme siecleSb02 nsl:PQ_consists_of [
0610 $300679585aMusique romantique$b04
610 $301440795aPiano$b01

ns1:P82_at_some_time_within "1801"~"ns3:terms-W3CDTF

a nsl:E7_activity ;

700 $30038954%aBeethovensbLudwig van$f1770-182754230 ns1:P14_carried_out by [
830 $aBN OPALE-PLUS 2007/02/26. Guide de la musique de a nsl:E21_Person ;
909 saDédicace a la comtesse Giulietta Giucciardi. Par ns1:P131_is_identified_by "Beethoven,Lludwig van(1770-1827)"

919 SaPremiére publication : Vienne, Cappi, 1802

937 $300787315aLles Sonates de Beethoven / Paul Badura-| 1
937 $30086700$aWilhelm Kempff : Schumann : Arabeske, Papillons, Davidsbiindlertdnze ; Beethoven : Piano sonatas n° 14 "Moonl‘
937 $30094153%aKlaviersonaten : Band I, II / Beethoven ; nach Eigenschriften, Abschriften und Originalausgaben }

937 $300696905aLes 32 [Trente-deux$bUNI1 1; . )
937 $30072431%aBeethoven piano sonatas / Denis Matthew  ns1:U35_had_function_of_type "compositeur” \

PP - TUM

937 $301837955aMondschein Sonata, Op.27 N°2 : ler mvt. / Ludwig van Beethoven

937 $308174105aBarenboim on Beethoven : the complete piano sonatas, live from 017 $aATU243500PSYS
938 $300759085aBeethoven : intégrale des sonates pour piano : du jeudi 8 au d019 $aRIC145b243

938 $30081170%aSonate no. 14 cis-moll op. 27 n° 2 "Mondschein-Sonate" / Ludwi{l44 $aSonates$rPiano$nNo 145pOp. 27 no 2$tDo diése mineur$uClair de lune
938 $30235758%aLludwig van Beethoven [compilation$bUNI2 322 $300389545aBeethoven$mLudwig vansdl770-1827

938 $305833415aNocturnes I - Clairs de lune : du dimanche 2 au jeudi 6 mai 20 444 $aMoon light sonata$rPianos$nNo 14$pOp. 27 no 2

938 $307890545aSonate no 14 en ut diése mineur, op. 27 no 2 "quasi una fantas . . AN .
938 $308897275aBeethoven / Debussy : dimanche 12 octobre 2008 / Denis Herlin, 444 SwllITIT1TITsaSonate MondscheinSrPianoSnNo 14$p0p. 27 no 25tDo diése mineur

938 $30890637$alntégrale des sonates pour piano : CD 4 / Ludwig van Beethoven|444 $aSonata quasi una fantasia
938 $308972145aSonate no 14 en ut diése mineur, op. 27 no 2 "quasi una fantas 444 SaSonate au clair de lune
938 $309064295aThe Complete piano sonatas on period instruments / Beethoven, |602 $afr

938 $310030045aRdagio sostenuto, extrait de la "Sonate no 14 en ut diése mine 909 $aFR$bCITE MUSIQUE$CZOO40721

938 $31040755$aComplete plano sonatas : CD 4 : Sonatas Opp 26, 27, 28 / Ludw re—rmrer—re=rrrorerr oo mp oo oo



2. Data Conversion to RDF

MARD2DOREMUS-RDF converter:
https://github.com/DOREMUS-ANR

‘D0
.&EUZS:L".E P =
~-MUS

MUSical data

001 FRBNF139081882 ns2:R17_created <http://data.doremus.org/Self_Contained_Expression/F22/061b4ccd-ac20-42ff-b571-4b8cedle864c> ;
008 890821130211yy sn/ nsl:P4_has_time_span [
048 Sakall a nsl:E52_Time_Span ;
100 $313891295%w.0..b..... $al  ns1:P82_at_some_time_within "18010101/18011231"~"ns3:terms-W3CDTF
144 1 Sw....b.fre.SaSonatesSbPi 1:
333 1 gw....E.fie.éaéona?es$bP; nsl:P9_consists_of [
W....b.ita.%aQuasi una ..
444 1 Sw....b.ita.$aSonata quag anerZﬁCtFuty;
444 1 Sw....b.eng.$aMoonlight ¢ nsl:P14_carried out by [
444 1 $w....b.fre.$aClair de 1y a nsl:E21_Person ;
444 1 $w....b.ger.SaMondscheinA ns1l:P131_is_identified_by "Beethoven,Ludwig van(1770-1827)"
444 1 Sw....b.fre.SaSonate au ¢ 13
444 1 Sw....b.fre.saSonate Clai ns1:U35_had_function_of_type "compositeur"
502 $314017453%aBeethoven$mly ]
600 SaDédicace a la comtesse Giulietta Giucciardi$aDate de composition 1801%alre é&d. Vienne Cappi, 1802
610 SaKinsky
610 $aGrove 7
917 $00PC$al00366020
917 So0PDSal00087890SbATUM
996 S00PP$al47866915d20060411
996 $00PP$al163056935d20130211
400 Sw....b..... S$aBeethovenSmLudwig von$dl1770-1827

http://data.doremus.org/Self_Contained_Expression/F22/061b4ccd-ac20-42ff-b571-4b8ced41e864c>
ns@:U11_has_key [ ns1l:P1_is_identified_by "Do diése mineur"@fr ] ;
ns@:U12_has_genre [ nsl:P1l_is_identified_by "sonate"@fr ] ;
ns©:U13_has_casting "Piano" ;
ns@:Ul7_has_opus_statement [
nsl:P1e6_is_composed_of "27", "2" ;
ns1:P3_has_note "Op. 27, no 2"
15

nsl:P1 as_title "Sonate Clair de lune"@fr ;
:P67_refers_to [ nsl:P3_has_note "Dédicace a la comtesse Giulietta Giucciardi™ ] .

http://data.doremus.org/Expression_Creation/F28/4a91d2a7-62ac-4b87-899a-406fa95efcol>




3. Data Linking =% RE

INTERMARC/XML

(BnF s lNTER AREMUS

wb

UNIMARC/XML DOREMUS
UNIMARC-2-RDF

e —>

((

pivot graph

T

Data Linking

N |/




Linked Data Principles

= Tim Berners Lee [2006] (Design Issues)

1. Use URIs to identify things
(anything, not just documents);
2. Use HTTP URIs — globally unique names, distributed
ownership —
so that people can look up those names;
3. Provide useful information in RDF —
when someone looks up a URI,;

4. Include RDF links to other URIs —
to enable discovery of related information

O

EURECOM



3. Data Linking

... Anyone?

The 4% principle of the web of data:
when publishing data, provide links to other
already published data!

3
5.
N
R A\
N

!'” I
|

,f,‘v'/‘} ’W 2

—

|

i

I

ot

—
o ——
—

Link datasets on the web



3. Data Linking .
Links

A link-statement is a triple (as any other) that
links an instance from one dataset (the subject)
to an instance of another dataset (the object)
via a link-predicate coming from established vocabularies, such as

owl:sameAs (meaning that the 2 instances are equivalent),
but also skos:closeMatch, rdf:seeAlso, or other.

A
DBpedia

owl:sameAs
o, B | Q
k A

http://vago-knowledge.org/resource/Ludwig_van Beethoven,
owl:sameAs, http://dbpedia.org/resource/Ludwig van Beethoven

Example:




«

— «

=

BNF

/

i3
i3
13

Philharmonie de

Paris

3. Data Linking MUS
DOREMUS: What do we have so far?

An RDF graph per institution

(@4

Radio France

A work exists potentially in each of the 3
RDF datasets identified by different URIs

Among the reasons for this decision:
— the descriptions of a given work
across institutions are not uniform
(see following slides)
— not always a 1:1 correspondence
— independence of representation

So, we need to link these datasets!



3. Data Linking

The data linking processing chain

Some basics:

(1) pre-processing — (2) instance matching — (3) post-processing

v

— reduce the search-space,
identify a set of pairs of linking
candidates, identify key
properties

— make instances comparable:

models of representation,
handling multilinguism

\4

v

— discover a link
between two
resources, give it
a type and a
confidence value

— filter out
erroneous
matches

— infer new ones




3. Data Linking MUS
A generic architecture

_______

Mandatory components S 3

: F -------------- |

= = = = Optional components | - - - ——-— 1 |
| |

------- I

External resources : |

1 | |
1 ) |
| > PREDICATE —pp! PRE-PROCESSING &
[ CONRIGUOHATION : SELECTION : : OPTIMIZATION
I |

1 I
INSTANCE | POST-PROCESSING !
MATCHING ' & VALIDATION

N e - —_——

User Mapping

Dataset(s)

A plethora of tools:

LIMES http://aksw.org/Projects/LIMES.htm,

SILK http://silkframework.org, RiIMOM, RDF-AI,...

See OAEI for more: http://oaei.ontologymatching.org/2015/im/index.html

From a user perspective, the tool configuration is 90% of the task



3. Data Linking

Levels of comparison

. n
i D

E i
DOing i

REusable

MUSical data

o .
-
.

Ludwig van

---------------------------------- - Descriptive knowledge [--——-—-————rmm————e—
I

i

pEE RS RS — Conceptual knowledge [|--—-——-—-—- 1 [

i i

v v v

£

Person Composer ——]

| I

owl:sameAs ?7?

name

Beethoven

TR
i
i
i
i

o = 5 — — —— — — —

URI

Value

<Predicate, Value>

Contextual knowledge

Where to look for information to compare instances?



3. Data Linking

Why is it not that easy...

Datasets can be highly heterogeneous!

D0
.R_Euzs;:.s R =
~-MUS

MUSical data

Property | LT T - Class [ — ===~ |
- v " v
Person < Composer
e —-| Vocabulary
%, I rdf:type rdf:type T
o *f owl:s.:itme;-\s ?

"Ludwig van “loalname e e Rpmmmmmmmemeee > - |
" ®  Beethoven" E ‘ —  » '"LV.Becthoven' - -——————: i
4 :
.._. jc‘\\\\ '
e i
_t\i\,\c@.% ...................................... I — l
o " " T :
"26 mars 1827 Recsuberh i !
, 17-12-1770  «—-—f-— |
, 1770 A -, 8 " B !
; s < |
& 2 N :
. L 2. i3 >—>: "Germany' <*—-—- —j '
@ : - : : ;
. " : : F
& Germany : : | |
] ‘ : | |
Ve fmim S e . Property depth '
: "Moonlight sonata” @ g —- L I '
- : title A . | ,
-~ A S S N EE— Descriptive i
: I : : |
"Sonate au clair de lune" I - b
A i : b
| : : |
. - | : | : N |
7] Termln?loglcal - Lingual | t.izim.. Value type Best practice [ |
e — e — o — o — e — o — e — o — o — e — e —— e — — — — — |

Logical dimension

I:I Ontological dimension

Value dimension
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3. Data Linking .

Why is it not that easy...

Data heterogeneity

any difference in the description or expression of equivalent
resources and information

“Moonligth sonata” “Sonate au claire de lune”

Title of a music work



k. n
3. Data Linking = RE

Some examples...

<http://data.bnf.fr/ark:/12148/cb138912954> i
---------------------------------------------------------------------------- --- Vocabulary heterogeneity ------,
a foaf:Person -

foaf:ng "Ludwig van Beethoven" ;
<]_foaf:familyNa Beethoven" ;

foaf:givenName "Ludwig van" ;

ns@:birth "1770-12-17" ;

> ns1:placeOfBirthCrBonn (Allemagne) ; khttp://yago-knowledge.org/resource/Ludwig_van_Beethoven>
ns@:death "1827-83-26" - a <http://yago-knowledge.org/resource/wordnet_person_100007846> ;

--Jp ns1:placeofDeath Wienne (Autriche)” ; nsO:hasFamilyName>"Beethoven"@en ;
> foaf:depiction <http://commons.whkimedia.| ns@:hasGivenName "Ludwig"@en ;
skos:preflLabel "Ludwig van Beethoven"@en ;

._-.'-I.---

skos:preflLabel "Ludwig van Beethoven (1770-1827)"@fr ; « Terminological heterogeneity —

rdfs:label "Ludwig van Beethoven"@fr ;

ns@:diedOnDate "1827-##-##"""xsd:date . |

khttp://dbpedia.org/resource/Ludwig_van_Beethoven>

foaf:name "Ludwig van Beethoven"@en, "Beethoven, Ludwig van"@en ;
Lingual heterogeneity foaf:surname "Beethoven"@en ;

foaf:givenName "Ludwig van"@en ;

ns@:birthDate "1770-12-16"""xsd:date ;

ns@:birthPlace <http://dbpedia.org/resource/Bonn> ;

ns1:placeOfDeath t¥ienna, Austrian Empire{@en )a--------------n-- o

Khttp://dbpedia.org/resource/Bonn>

rdfs:label tBonn’Men ;

geo:lat "50.734"""xsd:float ;
Property depth heterogeneity geo:long "7.09981"""xsd:float ;

ns@:country <http://dbpedia.org/resource/Germany> .
Structural heterogeneity

Khttp://dbpedia.org/resource/Germany> rdfs:label (;II;;;E;E)@fr




3. Data Linking

A common approach to develop and evaluate linking tools

Dataset B é

Dataset A

“{),
Reference Data | \\ e - Qs
(Benchmark) A Data Lmkmg Tool
Dataset A Dataset B
[111ks
| A Dataset A Dataset B
owl:SameAs y '
co . [171Ks
. l owl:sameAs
"’, ; 3 . — h-- .
Fincearens OWI:SAMEAS Precision
Recall )
F-measure ('h(;_» owl:sameAs \
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3. Data Linking .

The DOREMUS benchmark data
Dataset 1:
Nine heterogeneities

What are the heterogeneities manifested by music bibliographical data?

We asked experts to identify the most current problems that may appear.

We did some tests.

H1.
H2.
H3.
HA4.
HS.
Ho.
H7.
H8.

HO.

Letters or numbers in the property values (particularly titles)
Differences in spelling (terminological heterogeneity)
Missing catalog numbers and/or opus numbers

Different catalogues (no works so far)

Multilingual titles

Letters with diacritical signs

Different value distances

Different properties describing tonalities or instruments
Missing properties (lack of description)

H10. Missing titles

— a small dataset of corresponding pairs of works from the BnF and the
Philharmonie de Paris, organised per category, available here.
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3. Data Linking .

The DOREMUS benchmark data
Dataset 2:
Four Heterogeneities

SILK: the only instance matching tool that returned results.

After testing, we selected 4 groups of heterogeneities that appeared
to be most problematic for the linking tool.

H2. Differences in spelling (terminological heterogeneity)
HS. Multilingual titles

H9. Missing properties (lack of description)

H10. Missing titles

— a larger dataset of about 200 pairs of works, organised wrt the four
categories, available here.
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The DOREMUS benchmark data
Dataset 3:
The False Positives Trap

Again, we asked experts for help.

A dataset containing pairs of different musical works that are highly
similar in their descriptions (same composer, title, key, instruments...).

Arnold Schoenberg Arnold Schoenberg

-sameAs?

& »
< Ll

String quartet no 1 String quartet no 4

Challenge the linking tools capacity to discover difficult discriminative properties.

A dataset of around 50 pairs of instances.
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The DOREMUS benchmark data
Dataset 4:
Machine Learning

A dataset for learning automatic classifiers.

example class

(w2,w") different

Training data: examples of pairs of works with a class label (same/different).

A standard binary classification problem setting.

Learning a prediction rule that allows to correctly classify an unseen example (
pair of works) to one of the two categories: same or different.



<http://data.doremus.org/Self_Contained_Expression/F22/@61b4ccd-ac20-42ff-b571-4b8cedle864c> D. n
nse@:Ull_has_key [ nsl:P1_is_identified_by "Do diése mineur"@fr ] ; \ .
DOin /
nse@:U1l2_has_genre [ nsl:P1_is_identified_by "sonate"@fr ] ; REusable R E

MUSical data

ns@:U13_has_casting "Piano" ; ‘B ‘o

ns@:Ul7_has_opus_statement [ . M U S
ns1l:P106_is_composed_of "27", "2" ; )
nsl:P3_has_note "Op. 27, no 2"

13 . .
ns1:P102_has_title "Sonate Clair de lune"@fr ; 3 . Data LI n kl ng

nsl:P67_refers_to [ nsl:P3_has_note "Dédicace a la comtesse Giulietta Giucciardi" ]

http://data.doremus.org/Expression_Creation/F28/4a91d2a7-62ac-4b87-899a-486fa95efc91>
ns2:R17_created <http://data.doremus.org/Self_Contained_Expression/F22/061b4dccd-ac20-42ff-b571-4b8cedle864c> ;
nsl:P4_has_time_span [
a nsl:E52_Time_Span ;
nsl:P82_at_some_time_within "18016101/18011231"""ns3:terms-W3CDTF

13
ns1:P9_consists_of [ <http://data.doremus.org/Self_Contained_Expression/F22/430197c2-5adc-416e-ba@3-80f211c2dcf6>
a nsl:E7_activity ; ns@:U10_has_order_number "14" ;
ns1:P14_carried_out_by [ ns@:Ull_has_key [ ns1:P1_is_identified_by "Do diése mineur"@fr ] ;
a nsl:E21_Person ; ns@:Ul3_has_casting [ nsl:P3_has_note "20040721" ], [ nsl:P3_has_note "Piano" ] ;
L. L. . ns@:U1l7_has_opus_statement [
ns1:P131_is_identified_by "Beethoven,Ludwig van(1776-1827)" ns1:P106_is_composed_of "27n02" ;
13 nsl:P3_has_note "Op. 27 no 2"
ns1:U35_had_function_of_type "compositeur" 1
] . ns1:P102_has_title "Sonate pour piano no 14 \"Clair de lune\"", "Sonate au clair de lune" ;

ns1l:P3_has_note "FR. ", "Dédicace a la comtesse Giulietta Giucciardi. Parue sous le nom de \"Sonate pour piano
Ja en ut diese mineur, alla Damigella comtessa Giuletta Guicciardi\". Le titre \"Clair de lune\" fut inventé par I

1llstab. Comprend : 1- adagio sostenuto, 2- allegretto, 3- presto agitato. Premiére publication : Vienne, Cappi, :

<http://data.doremus.org/Expression_Creation/F28/6ab49882-fa9a-4dbo-b3ee-98185589bcl6>
ns2:R17_created <http://data.doremus.org/Self_Contained_Expression/F22/430197c2-5a4c-416e-ba03-80f211c2dcf6> ;
ns1:P3_has_note "1801", "CITE MUSIQUE" ;
ns1:P4_has_time_span [
a ns1:E52_Time_Span ;
nsl:P82_at_some_time_within "1801"""ns3:terms-W3CDTF
1
nsl:P9_consists_of [
a nsl:E7_activity ;
ns1:P14_carried_out_by [
a nsl:E21_Person ;
ns1:P131_is_identified_by "Beethoven,Ludwig van(1776-1827)"
1

ns1:U35_had_function_of_type "compositeur"




khttp://data.doremus.org/Self_Contained_Expression/F22/@61b4ccd-ac20-42ff-b571-4b8ced41e864c>

nse:Ull_has_key [ nsl:P1_is_identified_by
nse:U1l2_has_genre [ nsl:P1l_is_identified_|
nse:U1l3_has_casting "Piano" ;
ns@:Ul7_has_opus_statement [
ns1l:P166_is_composed_of "27", "2" ;
nsl:P3_has_note "Op. 27, no 2"

"Do diese mineur"@fr ] E

by "sonate"@fr ] ;

13
ns1:P102_has_titl

4 "Sonate Clair de lune"@fr ;

DO
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nsl:P67_refers_to [ nsl:P3_has_note "Dédicace a la comtesse Giulietta Giucciardi" ]

http://data.doremus.org/Expression_Creation/F28/4a91d2a7-62ac-4b87-899a-486fa95efc91>
ns2:R17_created <http://data.doremus.org/Self_Contained_Expression/F22/061b4ccd-ac20-41

nsl:P4_has_time_span [
a nsl:E52_Time_Span ;

nsl:P82_at_some_time_within "180101061/18011231"~"ns3:terms-W3CDTF

13
nsl:P9_consists_of [
a nsl:E7_activity ;
nsl:P14_carried_out_by [
a nsl:E21_Person ;

££-

571-4b8cedle864c> ;

<http://data.doremus.org/Sel

f_Con

ns@:U10_has_order_number "{14" ;

tained_Expression/F22/430197c2-5a4c-416e-baB3-80f211c2dcf6>

ns@:Ull_has_key [ ns1:P1_is_id
ns@:U13_has_casting [ nsl:P3_h

ns1:P131_is_identified_byj "Beethoven,

ns@:U17_has_opus_statement [

Ludwig van(1770-1827) ns1:P106_is_composed_of "27no

1| ¢

ns1:U35_had_function_of_type "compositeur"

ns1l:P3_has_note "Op. 27 no 2"

i

tifiediby "Do diése mineur"@fr ] ;
_note "20040721" ], [ nsl:P3_has_no

te "Piano" ] ;

] .

2
n$1:P102_has_title "Sonate pour

Linking tools look for
equivalent properties
with similar/identical
values

ns1:P3_has_note "FR. ", "Dédica

Jo en ut diese mineur, alla Damige

11stab. Comprend : 1- adagio sost
<htf

n

tp://data.doremus.org/Expressi
2:R17_created <http://data.do
1:P3_has_note "1801", "CITE M
1:P4_has_time_span [

n
n
a nsl:E52_Time_Span ;

ns1:P82_at_some_time_within "

1:P9_consists_of [

=

a nsl:E7_activity ;
ns1:P14_carried_out_by [

piano no 14 \"Clair de lune\j", "Sonate au clair de lune" ;

ce a la comtesse Giulietta Giucciardi. Parue sous le nom de \"Sonate pour piano
1la comtessa Giuletta Guicciardi\". Le titre \"Clair de lune\" fut inventé par I
enuto, 2- allegretto, 3- presto agitato. Premiére publication : Vienne, Cappi, !
on_Creation/F28/6ab49882-fa9a-4db0-b3ee-98185589bc16>
remus.org/Self_Contained_Expression/F22/430197c2-5a4c-416e-ba03-80f211c2dcf6> ;
USIQUE" ;

1801""~"ns3:terms-W3CDTF

a nsl:E21_Person ;
- 0 yu

Beethoven, Ludwig van(1770-1827)"

1;
ns1:U35_had_function_of_type

"compositeur"
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Linking Configurations and Tests

<?xml version="1.0" encoding="utf-8" 7>

<Silk>
Using only titles.
<DataSources>
<DataSource type="file" id="ontoA">
<Param name="file" value="/pathFile/0804232 ¥ />
</DataSource> . Specify the path of the two datasets
<DataSource type="file" id="ontoB">

<Param name="file" value="/pathFile/13908188.rdf" />
</DataSource>
</DataSources>

<SourceDataset dataSource="ontoA" var="a">

<RestrictTo>
?a cidoc-crm:P102_has_title ?r . _ . :
</RestrictTo> Restrict the instances to those having the
</SourceDataset> properties listed here

<TargetDataset dataSource="ontoB" var=
<RestrictTo>

?b cidoc-crm:P102_has_title 7t .
</RestrictTo>

</TargetDataset> / Set the parameters of the similarity metric

<Compare metric="levenshtein" threshold="1" required="true">

<TransformInput function="tokenize">

<Input path="?a/cidoc-crm:P102_has_title" /> Specify the pairs of properties to be
</TransformInput> compared
<TransformInput function="tokenize">

<Input path="?b/cidoc-crm:P102_has_title" />

.
. D
.
ing
REusable
MUSical data
b .
-
-
.

</TransformInput> The two resources were interconnected

</Compare> with a threshold equal to 0.9.
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Linking Configurations and Tests

Using all properties.
<?xml version="1.0" encoding="utf-8" 7>
<Silk>

<DataSources>
<DataSource type="file" id="ontoA"> Specify the path of the two datasets

<Param name="file" value="/pathFile/080423Zrdi" 7>
</DataSource> /

<DataSource type="file" id="ontoB">
<Param name="file" value="/pathFile/13908188.rdf" />
</DataSource>

</DataSources>
— | Tune the similarity metric

<Compare metric="levenshtein" threshold="1" required="true">
<TransformInput function="tokenize">
<Input path="?a/cidoc-crm:P102_has_title" [*
</TransformInput> T Specify the properties to be compared
<TransformInput function="tokenize">
<Input path="?b/cidoc-crm:P102_has_title" />
</TransformInput>
</Compare>
<Compare metric="levenshtein" threshold="1" required="true">
<TransformInput function="tokenize">
<Input path="?a/cidoc-crm:P3_has_note" /> The two resources were

</TransformInput> _ interconnected with a threshold
<TransformInput function="tokenize">
equal to 0.9.

<Input path="?b/cidoc-crm:P67_refers_to/cidoc-
crm:P3_has_note" />
</TransformInput>
</Compare>
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Lessons Learned

Lessons learned:

— SILK is the only off-the-shelf tool that returns results without any data re-writing
— Heterogeneities in titles appear to be very problematic

— Multilingual information is hard to handle correctly

— Need for a specific method for linking musical data

— combine expert knowledge with
— automatic key-discovery

Coming up:
DOREMUS instance matching track at IM@OAEI (ISWC 2016) in Kobe!

http://oaei.ontologymatching.orq




The DOREMUS Playground  ‘mifeE

For those of you who would like to try all that out, check
the DOREMUS Playground
https://github.com/DOREMUS-ANR/doremus-playground

You will find a folder containing:
1) The dataset 1 (DS1: nine heterogeneities), composed of

— the original MARC data of the BnF and the PP

— the two datasets in RDF.

— the reference file, containing the correspondences between the works
— a correspondence between each pairs of works and their heterogeneity

type

2) Various SILK configuration files, each using different combinations of
properties for the link discovery

3) A “readme” document, explaining the rules and the aim of the game and
containing useful links.
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SPARQL Query Example

http://data.doremus.org/spardgl

PREFIX mus: <http://data.doremus.org/ontology#>
PREFIX cidoc: <http://www.cidoc-crm.org/cidoc-crm/>
PREFIX frbroo: <http://erlangen-crm.org/efrbroo/>
SELECT DISTINCT *
WHERE {
?x a frbroo:F22 Self-Contained Expression ;
cidoc:P102 has title ?title
OPTIONAL{?x frbroo:R45i ~was assigned by ?assigned .}
OPTIONAL{?x cidoc: P3_has_note ?note .}
OPTIONAL{?x mus:Ul3 has intended casting ?casting
FILTER (! regex (?casting, "node")) }
OPTIONAL{?x mus:UlZ has genre ?genre
FILTER 1sURI (?genre) }
OPTIONAL{
?x mus:Ul7 has opus statement ?opus
OPTIONAL{°opus cidoc:P3 has note ?opusNote .}
OPTIONAL{?opus cidoc: P106 is _composed of ?opusComp .}
FILTER (bound (?opusComp) m bound (?opusNote) ) }
OPTIONAL{?x mus:Ul0 has order number ?order .}
OPTIONAL{?”x mus:Ull has key ?key
FILTER 1sURI (?kevy)
}



OVERTURE

Ontology-driVen Exploration and
Recommendation of mUsical Records

http://overture.doremus.org/
http://github.org/DOREMUS-ANR/overture/




OVERTUR E WORK  EXPRESSION  PERFORMANCE  RECORDING  SCORE  PERSON

Y DOREM

&) E

Larbre des songes LEmpersur LEmpereur 12 études dinterprétation Concerto pour piano et
J J orchestreno 5
Du M-_ Henri(1916- eethoven, Ludwig ethoven,Ludwig utillewx, Henri(1916- . .

[.

Concerto pour piano et orchestre no 5 "Lempereur”

Dédié a I'Archiduc Rodolf de Habsbourg. Comprend : 1- allegro, 2- adagio un poco mosso, 3- rondo. Créé a Vienne,
le 28 novembre 1811, par Czerny au piano. Premiére édition : Londres, 1810

Key: Mi bémol majeur
Genre: concerto
Composer: Beethoven,Ludwig van(1770-1827)
Casting: =
» Pianc et orchestre

Discover: +

Larbre des songes LEmpereur LEmpereur 12 études Concerto pour piano et
) ) d'interprétation orchestre no 5
Dutilleux Henri(1916-2013) Beethoven Ludwig van(1770-1827) Beethoven, Ludwig van(1770-1827) . N
Lempereur

Dutilleux Henri(1916-2013)
Beethoven,Ludwig van{1770-1827)

D|pt)que Les citations (J) LEmpereur ( ) Symphony Lanunetonlee (J) Blackbird
Dutilleux Henri(1916- Dutilleux Henri(1916-

OHlIololala

Diptyque Les citations LEmpereur Symphony La nuit étoilée Blackbird

0 0 Dutilleux Henri(1916-2013) Dutilleux Henri(1916-....)



Thanks for listening
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