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DOREMUS Goals rv' URSE

Provide cultural institutions, publishers and distributors, communities of
enthusiasts with:

— a common knowledge model — the DOREMUS ontology

— shared and multilingual controlled vocabularies about music

— methods to RDF-ize, connect, publish, share and enrich the catalogs of works and
musical events in the web of data.

Create services for federated search and recommendation.
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The Environment of Models
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The DOREMUS Model: a Simple Work

/a
{eN" de notice »}
Identifier \

R46

Movements £S5 uyediah T e
= == F15 F40
Identifier
{1ére version) Complex Work Complex Work Assignment
P48 has compongny
« Bonn )
(OETE= ) R10 haslm!mh!r
PL48 has component
E(l) P £2 Linguistic
CRM Entity Individual Appelation Individual
{Allegro}
P15 was
influenced by 'V {i mruprua veillera
& ne pas trainer’}
4]
E6 1 e T F28 B Expression
~*Some time Expression Creation
Time-Span Creation Es5
e
{1801-1801} R17
{mouvement)
F22
E41 Self-Contained
Appellation Expression P102 Exesslon
{Bonn} Manifestation ugd
Singleton
{Scéne aux Champs} RS0 assigyéd to

E41

Expression Creation

{« 1ére moltié du 19e siécle »}

Appeliation

w1 PPN o PN
3 !",,"4',;“,‘,""‘ Time-Span Period

{1800-1850}

E61 <2 E52
Time “oursT [EEIE Span
{1801-1801}
- E
—

E7

Activity

E41

Appellation

{Vienne}

P9 consists of

o U31 had function
of type

E21 M31
Person Actor's
Function
Pml {Composer}
E82 P9 consists of
Appellation
iLv.Beethoven} £7
Activity
P14 U31 had function
of type
F11 M31
Corporate e,
Bocy Function
P13 11 {Commanditaire}

273

Actor
Appellation

{Radio France}

{mouvement}

R19 created a
realisation o

ESS

e

F42
Repr. Expr.
Assignment

E62

String

{Earliest known

T externalsation)
en 1601, dédicace & Guilietta ») 1 n

Ra4 carried
R17 created

(vers description points d’accés)

F15 ! a
| &5 E1 Schéma complet
Bibliographic : CRM Entity £56 a
w1 /) v ] ceuvre simple
{BnF} A {« Comtesse Giulietta »}
refers to P72 hasllanguage Mise a jour : 23 décembre 2015
F14 R45 assigned to Identifier
Individual Asegnait
hiis E62
ptified  R46 assigney M15 ] g
Dedication
Rasassigned to
Expression: Description (complete)
represenative  RESCILT]
Ol o
refers to E35 P72 has language
Title (k)
{Die Seejungfrau
P3 Fantasie fiir Orchester}

E35 P72 has language
s E -

{La Petite Sirzne}

E35 P72 has language -
Title

{Podme symphonique d'aprés
La Petite Siréne d'Andersen}

U16 has catalogue statement

P10
Talls within

Expression
Creation

Wd/’
\

491

o

R43 carried 5
out by 2

Bibliographic
Agency

R18|created

F41l
Repr. Manif
Assignment

1st Publi¢ation

F19
Publication

U4 had princeps

P15/was
influeficed by publication

R3is
realised in

Us had

F30
Publication
Loid premiere

{« whatever »}

CRM Entity

R66included

vefsion of

Expression

P106 is

7h
U17 has opus composed of

statement

Linguistic
Appellation

composed of

M13

Opus
Subnumber

is
R4 carriers g Linguistic
provided by p1g5fincorporates Appellation
13 has {sonate}
castin
P165 incorpokates 9 = A S
M6 P3 has note
Casting 23
casting detail
P . N {epourvioon e piano )
remiere M35 AFW M14
Casting Detail P gl Castiiedium progl Mediom of
of Performance Performance =
identified by TSNS
P40 observed Appeliation
dimension P90 has value W

casting detail

R25 performed

E52

Casting Detail andes WO

Time-Span

CLR6 shouldcarry P4 i
P3 h: e
/ A E61 Appellation
Time RO Time-Span &5 P90 has valus o pre=y
frsoz-1sez] femllng {durée éditeur}
7 peobals within _(Paris) "
ras V2 Numb
E7 P9i forms F31 E41 290 umber
Acviy T Appellation E54 =
E41 Performance Dioon Po e
LRI P9 consists of {Festival Présences} Pu fallswithin ~ (Rado France} W‘
Wienne) Aﬂnmrs of Ea1
M28 Py vvelaton
U19 has
. (B2 {minutes}
E7 P oy studio 104) syle (Baroque) (2P) (29
Activity U18 used medium of is M7 [22X7W E56
Pl:/ periormante of type M28 Tdentified by ‘:"9“'5("( ianguage™ [Py {FR}
U31 had function pellation
\o, pe e lschicinl {Musique Romantiase] Y
P14 U31 had function i
M31 Person / \M i PLis 7
Actor's Tdentifed by OIS /
Appellation ,

{piano}

Function p131]

|

2:73

{Editeur}

Appellation
{Fazil Say}

Appellation

P14 carried out by

21 has
ta

273
Time-Span

Corporate
Body

M7

is
Tdentified by

P31 (Orchestre) \ Linguistic
Appellation
,,}\ E55 {«whatever, p.ex.
82 3 mbiance zen )
Actor
Appelation R E21 {ewhatever, pex.
Person ambiance o1

{Orchestre National
de France}



The DOREMUS Model: e
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Data Life Cycle
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Data lifting and linking?

We have our model and our controlled vocabulaires,
let's lift our data.



1. Input Data 2. Conversion to Doremus RDF 3. Data Linking
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DOREMUS Data Lifting: Roadmap yueE

1. Input Data
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‘D0

Input Data o

Affichage public Intermarc Unimarc

INTERMARC

Beethoven, Ludwig van (1770-1827) forme internationale Hfflc:hage pu blic Intermarc Unimarc

[Sonates. Piano. Op. 27, no 2. Do diése mineur] frangais

N

Genre musical : sonate . N <
Date de I'oeuvre : 1801 L N
Dédicace a la comtesse Giulietta Giucciar{— Date de composition : 1801. - 1r
N
~ 000 c0au22 2
AN o
AP - . . . : 001 FRBNF139081882
Distribution musicale : clavier - piano (1) ~
AN S 4 008 890821130211yy sn 1801 010
o .. 048 S$akad1
Forme(s) rejetée(s) : \ 7100, $313891295 $w.0..b.....$aBeethoven$mLudwig van$d1770-1827
< [Sonates. Plano. No 4. Do diése minsur] rancais o 144 ™ $w....b.fre.$aSonates$bPiano$pOp. 27, no 2$tDo diése mineur

< [Quasi una fantasia. Op. 27, no 2 (Sonate)] italien

< Sonata quasi una fantasia. Op. 27, no 2] ifalien ) 4441
< Moonlight sonata] anglais — 444 1
< Clair de lune (Sonate)] frangais —  — 444 1
< Mondschein-Sonate] allemand T »444 1

< Sonate au clair de lune] frangais 444 1
< Sonate Clair de lune] francais ’ 444 1

Forme(s) associée(s) : 4441
<< Fait partie de : Beethoven, Ludwig van/(T??O—] 827). [Sonates (2). Op. 4441
S 502
Source(s) : 600
Kinsky 4
Grove 7 610
610
917
‘ 917
Notice n° : FRBNF13908188 996
Creéation : 89/08/21 Mise a jour : 13/02/11 996

PUBLIC VIEW

$w....b.fre.$aSonates$bPiano$nNo 14$tDo diése mineur

$w....b.ita.$aQuasi una fantasia$pOp. 27, no 2$eSonate

$w....b.ita.$aSonata quasi una fantasia$pOp. 27, no 2
$w....b.eng.$aMoonlight sonata

$w....b.fre.$aClair de lune$eSonate

$w....b.ger.$aMondschein-Sonate

$w....b.fre.$aSonate au clair de lune

$w....b.fre.$aSonate Clair de lune

$314017453 $aBeethoven$mLudwig van$d1770-1827$t[Sonates (2). Op. 27]
$aDédicace a la comtesse Giulietta Giucciardi$aDate de composition : 1801$a1re éd. : Vienne : Cappi, 1802
$aKinsky

$aGrove 7

$00PC$a100366020

$00PD$a100087890$bATUM

$00PP$a14786691$d20060411

$00PP$a16305693$d20130211

12
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2. Conversion to Doremus RDF
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Data Conversion to RDF

Remember the Doremus model?...

Expression: Description (complete)

Let's do DOREMUS RDF!

14



Data Conversion to RDF

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

15
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ata Conversion to RC

Expert-defined mapping rules
An example

== - F28
Z within
within Time-Span Expression
Creation

PEE
ou I"ﬂ.‘l

{1801-1801} = - - -

Identifier

Unit of information
Object

Remarks

Path

Unimarc and Intermarc
Philharmonie

Transfer rules

Examples

F28
Work: Date of the work (representative expression) -

REJQE."LTE P E
-MUS

Date of expression creation - What to look for?

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

16
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ata Conversion to RC

Expert-defined mapping rules
An example

== - F28
Z within
within Time-Span Expression
Creation

PEE
ou I"ﬂ.‘l

{1801-1801} = - - -

Identifier

Unit of information
Object

Remarks

Path

Unimarc and Intermarc
Philharmonie

Transfer rules

Examples

F28
Work: Date of the work (representative expression) -

REJQE."LTE P E
-MUS

Date of expression creation - What to look for?

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 = Where to look?

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
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{1801-1801}

Identifier

Unit of information

Object
Remarks

Model

-

ata Conversion to RC “MUS

Expert-defined mapping rules
An example

== - F28
Z within
within Time-Span Expression
Creation

PEE
ou I"ﬂ.‘l

F28
Work: Date of the work (representative expression) -

Date of expression creation - What to look for?

Date and machine format

Path

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

Unimarc and Intermarc
Philharmonie

UNI100: 909 $g $h ~ = Where to look?

Transfer rules

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

A

Examples

MARC file

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 18
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Data Conversion to RC

Expert-defined mapping rules
An example

EE 1 PEE at E52 B P10 28
“tome time Talls within
within Time-Span Expression
Creation

{1800- LEEﬂl

PEE
ou I"ﬂ.‘l

{1801-1801} = - - -

Identifier F28

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

Object Date of expression creation - What to look for?
Date and machine format

Remarks

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

Path time within E61 Time Primitive

Unjmarc anq Intermarc UNI100: 909 $g $h - Where to look?
Philharmonie

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

Transfer rules .
have different values.

UNI100: 909 $g1801 $h1801 > E52 Time-Span P81 ongoing through E61 =
Examples 1801 UNI100:909 $g1834 $h1856 > E52 Time-Span P81 ongoing through
E61 = 1834/1856 19




Data Conversion to RDF e RE

DOREMUS resource URI naming convention

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

the Doremus  wttn://data.doremus.org/human-readable-name /UUID

convention L///////////////

the class
F22 from the
Self-Contained DOREMUS
Expression model

Example: %

http://data.doremus.org/expression/b90b3b97-2526-4152-95bb-273

20



Data Conversion to RDF
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.

21



DO
Data Conversion to RDF et 2
The DOREMUS property naming convention

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

Fo/s

refers to P72 has language .
E35 - o8 P102_has_title

Title

ied

{Die Seejungfrau

Fantasie fiir Orchester} P72_haS_|anguage

P72 has language

- A P73_has_translation

Langu

P72 has language
M ES6
- = {FR}
Language
1 -
) {Poéme symphonique d'aprés
has titl 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/>
22




Data Conversion to RDF s
The DOREMUS property naming convention |
DOREMUS properties:
Sef-Cormained
e \ U11_has_key
order number U12_has_genre
M3 & P10 _has order_number

Order Number

{41}

The DOREMUS namespace: @prefix mus: <http://data.doremus.org/ontology/>
23



Data Conversion to RDF
The DOREMUS property naming convention

FRBRoo properties:

F14

Individual R1 7_Created
Work

R19 created a . . .
reansatiom/ R9 is realized in

F28

Expression RO is realised in

Creation

R17 created\\ Y

F22

Self-Contained
Expression

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

R19 created a_realisation_of

24



Data Conversion to RDF “MUS
Data type properties / Object properties

U11_has key “C-sharp” U12_has_genre “symphony” U13 has casting “piano”

_— —

/
y - -

S — —
Pz ( Ontologie
y, - FRBRoo/
Genres k DOREMUS
/ s

alignement avec AIBM Ethnonymes
/ ~ alignement with
DBPedia
/
— T
( \\—/
AN
-~ ® Fonctions of persons and
ensembles
Instruments alignements with RDA
alignements with -~
MIMO, Rameau :
0?\"6“\\)?) \a©>
u .
Persons and O 6\10(”a \a\\(\s\
Ensembles \(0\\6 \l‘\o\)‘é
- - alignements avec o (S
string2uri prototype [11] ISNI, DBPedia © (e © 25




Example: a
BNF TUM

Mfgs:?ﬁé"é R E
F -MUS

-

Data Conversion to RC

<http://data.doremus.org/expression/d72301{0-0aba-3ba6-93e5-c4efbee9c6ea>
a efrbroo:F22 Self-Contained Expression ;

mus:U70 has_title "Clair de lune"@fr, " Sonate Clair de lune"@ft, "Quasi una fantasia"@it,
"Mondschein-Sonate"@de, "Sonates"@ftr, "Quasi una fantasia"@it, "Sonata quasi una fantasia"@it,
"Moonlight sonata"@en ;

mus:U10 has order number "14"/"xsd:int ;

mus:Ull _has key <http://data.doremus.org/vocabulary/key/cxm> ;

mus:Ul2 has genre <http://data.doremus.org/vocabulary/iaml/genre/sn> ;

mus:Ul3 has casting <http://data.doremus.org/expression/d72301f0-0aba-3ba6-93e5-cdeftbee9cbea/casting/1> ;

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

FRBNF139081882 mus:U17_has_opus_statement <http://data.doremus.org/expression/d72301f0-0aba-3ba6-93e5-c4efbee9c6ea/opus/27-2> ;
890821130211yy
sakall dcterms:identifier "13908188" ;
$3138912955w.0..
1 %w....b.fre.sasq <http:/data.doremus.org/event/3f9d2fae-da75-3c¢66-902d-fa3a0755d892>
1 Sw....b.fre.5a5c  a  efrbroo:F28 Expression Creation ;
1 sw....b.ita.3aQu
1 Sw....b.ita.%aSc efrbroo:R17 created <http://data.doremus.org/expression/d72301{0-0aba-3ba6-93e5-c4efbee9cbea;
1 Sw....b.eng.5%aMc
1 gw_ b frg . z ac] efrbroo:R19 created a realisation of <http://data.doremus.org/work/30256b51-d277-3688-ad62-560ae982{f2f> ;
i g: ﬁ%i; gzgz ecrm:P9 consists of <http://data.doremus.org/event/3f9d2fae-da75-3¢c66-902d-fa3a0755d892/activity/1> ;
1 $w....b.fre.$aSc ecrm:P4 has time-span <http://data.doremus.org/event/3f9d2fae-da75-3¢66-902d-fa3a0755d892/time> ;
$3140174535aBeet
$aDédicace a la comtesse Giulietta GiucciardisaDate de composition : 1801%alre éd. : Vienne : Cappi, 1802
S$aKinsky
SaGrove 7
S00PC352a100366020
So0PD5al1000878905bATUM 26
So0PP52147866915d20060411
So0PP52163056935d20130211
SWw....b..... SaBeethovenSmludwig vonsdl770-1827




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

FRBNF139081882

890821130211y

T O T T

Sakall
5$3138912955w.0..b..... Sak

SWauruo
SWeua.
SWauruo
SWeua.
SWauruo
SWeua.

Sw..

SW....

Sw..
5314

b.fre
Jfre
.ita.
.ita.
.eng.
Lfre.
.ger.
Lfre

C oo oo oo

..b.fre.
017453%5a

3n

.5aSonatesSbhPi
.5aSonates$bPi

SaQuasi una f
$aSonata quas
$aMoonlight =
5aClair de 1
$aMondschein-

.5aSonate au ¢

$aSonate Clai
BeethovenSmLu

SaDédicace a la comtesse
SaKinsky
SaGrove 7
$00PC35a100366020
$00PD5al00087890ShATUM
S00PP5al147866915d20060411
S00PP5al163056935d20130211

5aBeethovenSmLudwig von5d1770-1827

Data Conversion to RDF

DO
h_::ﬁE:f:i’”E P E
~ M U S

You can find the current version of
the converter MRAC-2-RDF here.

https://github.com/DOREMUS-ANR

<http://data.doremus.org/expression/d72301{0-0aba-3ba6-93e5-c4efbee9cbea>

a efrbroo:F22 Self-Contained Expression ;

mus:U70_has_title  "Clair de lune"@ft, " Sonate Clair de lune"@fr, "Quasi una fantasia"@it,
"Mondschein-Sonate"@de, "Sonates"@fr, "Quasi una fantasia"@it, "Sonata quasi una fantasia" @it,
"Moonlight sonata"@en ;

mus:UL0 has order number "14"xsd:int ;

mus:U1l_has key <http://data.doremus.org/vocabulary/key/cxm> ;

mus:U12_has genre <http://data.doremus.org/vocabulary/iaml/genre/sn> ;

mus:U13_has_casting <http://data.doremus.org/expression/d72301{0-0aba-3ba6-93e5-c4efbeeIcbealcasting/1> ;

mus:U17 has opus statement <http://data.doremus.org/expression/d72301f0-0aba-3ba6-93e5-cdefbee9cbea/opus/27-2> ;

dcterms:identifier "13908188" ;
<http://data.doremus.org/event/3f9d2fae-da75-3¢66-902d-fa3a0755d892>

a efrbroo:F28 Expression Creation ;
efrbroo:R17 created <http://data.doremus.org/expression/d7230110-0aba-3ba6-93e5-cdefbee9cbea;
efrbroo:R19 created a realisation_of <http://data.doremus.org/work/30256b51-d277-3688-ad62-560ae982{2f> ;

ecrm:P9_consists of <http://data.doremus.org/event/3f9d2fae-da75-3c66-902d-fa3a0755d892/activity/1> ;
ecrm:P4_has time-span <http://data.doremus.org/event/3f9d2fae-da75-3c66-902d-fa3a0755d892/time> ;
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Data Linking MUS
DOREMUS: What are we linking?

An RDF graph of music works per institution.

+ A pivot graph containing all works.

®
t“‘H 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 correspondance
— independence of representation

=

BNF -
P B
= J_ So, we need to link these
Philharmonie de datasets!
Paris 79

@—a

Radio France
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Why is it not that easy...

Property S 4 Class - ———— !

T '
-, Perzon +'-._ C-:ump OSET
O | Vocabulary
* I rdf-type ., rdf-type T

"Ludwigvan | 't‘fﬂafillame
Beethoven” ~ n

veard:fn
» 'LV Becthoven #-——o—o—mo—e—s .

- a L _.. ........... a3 . . _.|.:_ .................... — Structural
= . . % T
"26 mars 1827 o 2 '

17-.12-1770  a—-—-—
A

“ o = :
%, 8 = :
:‘ = -I".\-' - E " "

E - i3 : Germany -
B H -
o :
23]
el

......... é._.._.._.._.._.._. _.._.._.._.._.._.E_.._.._.._.._ Property depth

k J C
"Moonlight sonata’(Sen }q—— ............ N B :
] s S S p———— Descriptive |
!
!
{ Terminological | ' { Lingual | i e — Best practice |- -
o+t — 1 1 1 1 Tt — 1 — 1 — 1 — 1 — 1 —— 1 Tt 1 1 — 1 — 1 — 1 — 1 o e e e et e et — 1 — 1 — 1 — 1 — 1 — 1 |

Logical dimension
Datasets can be highly heterogeneous! [ ] Ontological dimension |°°

Value dimension




Data Linking

<http://data doremus org/Self Contained FxpressionF22/9dffedde-ad7a-4229-af7d-cc02548b03 ch>
a mus:Self Contained Expression l,

cidoc-crmP102_has fitle <Tgmento d Arianna - Lasciatemi more™>

mus 113 has casting

[ cidoc-crmP3_has_note - Property depth heterogeneity —
"yvoux, basse continue”
1:

ecrm’P3 has note  "Extrait de la sixiéme scéne de l'opéra \"Aranna\" sur un livret d'Ottavio Rinuccini ( la partition, 4

part le \"lamentot", a éte perdue), le \"Lamento\" a connmu dés sa création un immense succes, largement imité par 1a suite

et devenant un genre musical 3 part entiére. Composée suivant les principes du '"nouvean style\”, cette oenvre est une des

premiéres manifestations d'un sentiment subjectif et personnel appliqué 3 l1a musique. Pour suivre les inflexions poétiques

du texte et exprimer les émotions du personnage, Monteverdi use de nombreux effets vocaux, rythmiques et harmoniquess $-------- Degcriptive hetemgeﬂeity --
repertoriés en \"affects\"”. Il existe deux autres versions - polyphonique en forme de madrigal 4 cing voix en quatre parties {

Sesto libro de madrigali, 1614) ; religieuse avec un nouveau texte - V'Lamento della Madonna sopra il lamento dell'

Arianna\" (nr40 de la \"Selva Morale e Spiritualel”, Venise, 1641). Création de l'opéra : 28 mai 1608 a la cour de

Mantoue."

- Structural heterogeneity

f-:htlp:Hdata_dorms.mgr’Sdf_Cuﬂaimd_Exmxdml’DﬂQﬂﬂoddc—ﬂ?HﬂDiﬂd—mQZHEbﬂicb:
a mus:Self Contained Expression
cidoc-crm:P102_has title CLasciatemi morire>@ita Lamento d AriannD@ita ;
mus 113 has casting "Soprano, basse continue" ]— <
ecrm’P3 has note  "Seule partie conservée de 1a tragedie en 1 acte \"Arianna\" (1608)Comprend : \"Lasciatemi morire!" ;
"]Lj;]?){'esm, Teseo mio\" ; V"Dove, dov'e la fede\" ; \"Ahi che non pur risponde\"I] existe une version pour 5 voix a cappella (SVes---------
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Data Linking “MUS

using state-of-the-art tools

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
— Missing values of key-properties (e.g., catalog number) are problematic

— Multilingual information is hard to handle correctly

A novel dedicated tool Legato
— Each work — a bag of litteral values
— Indexing techniuges combined with key detection and ranking

— Effective data cleaning and link filtering

32



Data Linking

Aligning with Legato

DS SM
F-Measure Precision Recall
LEGATO 0.98 1.0 0.96
AML 0.70 0.68 0.72
SILK 0.32 0.7 0.21
DS HT
F-Measure Precision Recall
LEGATO 0.9 0.96 0.85
AML 0.69 0.63 0.77
SILK 0.45 0.98 0.29
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The DOREMUS Playground — yaJeF

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 sample data, benchmarks and configuraiton files
used for SILK.

If you'd like to try linking with our dedicated tool Legato,
all is there: https://github.com/DOREMUS-ANR/legato

Coming up:

DOREMUS Instance Matching track at. OAEI 2017
jointly with ISWC2017, Vienna, Austria.
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https://github.com/DOREMUS-ANR/doremus-playground
https://github.com/DOREMUS-ANR/doremus-playground
http://islab.di.unimi.it/content/im_oaei/2017/#doremus

From the user perspective MY

 Example queries
- https://github.com/DOREMUS-ANR/knowledge-base/tree/master/query-examples

e Query & explore: http://data.doremus.org

- SPARQL endpoint
- Exploring the connected catalogs with Overture

- Sample search results with Overture:
- https://github.com/DOREMUS-ANR/overture/blob/master/EXAMPLES.md
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https://github.com/DOREMUS-ANR/knowledge-base/tree/master/query-examples
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https://github.com/DOREMUS-ANR/overture/blob/master/EXAMPLES.md

Thank you for listening.
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DOREMUS Data Lifting: Roadmap ‘e
4. Connecting to the web of data

INTERMARC /XML
Do
(BNF & Wy
—

%C\h%b
UNIMARC /XML DOREMUS

UNIMARC-2-RDF
e’
p—

EMUS 4
- sty

pivot graph

Data Linking

N\ |/

37



‘DO

: s RE
References and Links MUS

[1] Ferrara, A., Nikolov, A., & Scharffe, F. (2013). Data linking for the semantic web. Semantic Web: Ontology and Knowledge
Base Enabled Tools, Services, and Applications, 169.

[2] Achichi, M., Bailly, R., Cecconi, C., Destandau, M., Todorov, K., & Troncy, R. (2015). DOREMUS: Doing Reusable Musical
Data. ISWC2015 P&D track.

[3] Volz, J., Bizer, C., Gaedke, M., & Kobilarov, G. (2009). Silk-A Link Discovery Framework for the Web of Data. LDOW, 538.
[4] Soru, T., Marx, E., & Ngonga Ngomo, A. C. (2015, May). ROCKER: A refinement operator for key discovery. In Proceedings of
the 24th International Conference on World Wide Web (pp. 1025-1033). International World Wide Web Conferences Steering

Committee.

[5] Symeonidou, D., Armant, V., Pernelle, N., & Sais, F. (2014). SAKey: Scalable almost key discovery in rdf data. In The
Semantic Web—ISWC 2014 (pp. 33-49). Springer International Publishing.

[6] The DatalLift project: http://datalift.org

[7] The DOREMUS github repository and playground: https://github.com/DOREMUS-ANR, https://github.com/DOREMUS-
ANR/doremus-playground

[8] UNIMARC (authority records): http://www.ifla.org/publications/ifla-series-on-bibliographic-control-38

[9]1 UNIMARC (bibliographical records): http://www.ifla.org/publications/ifla-series-on-bibliographic-control-36

[10] INTERMARC: http://www.ifla.org/node/4858

[11] String2URI prototype: https://github.com/ThibWeb/stringtouri

[12] Instance matching track DOREMUS at OAEI: http://oaei.ontologymatching.org

[13] Destandau, M., Troncy, R., Todorov, K., Cecconi, C., Voisin, M., Canno; I., Leresche, F. (2016). Linked Data Approach for

Structuring and Interlinking Musical Catalogs: How Three Major French Cultural Institutions Finally Came to an Agreement. 33
IFLA’s satellite event : Data in Libraries: the big picture.


http://datalift.org/
https://github.com/DOREMUS-ANR
http://www.ifla.org/publications/ifla-series-on-bibliographic-control-38
http://www.ifla.org/publications/ifla-series-on-bibliographic-control-36
http://www.ifla.org/node/4858
https://github.com/ThibWeb/stringtouri
http://oaei.ontologymatching.org/

‘D0

BnF PP PP Radio Radio Radio
Médiathéque Concerts France France France
Disco- Docu- Docu-
theque mentation mentation
musicale sonore
Target entity
ML/ XML/
Format INTER UNIMARC XML XML XML XML V
MARC
Uniform Music
Titles (TUM) 135 940 6 846 62 550 Work
& work entries
Scores 89 184 30 319 9154
Expression
Books 21 035
S.D/ DVD/ 8 602 340 609
inyls
Performance
Concerts 2447 2717 7 700 1 800




DO
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Introducing the MARC family

MARC: 001 FRBNF139081882
_ . 008 890821130211yy sn 1801
Machine Readable Cataloging 048  $aka0l
a bibliographical data exchange 100 $3138912955w.0..b.....SaBeethovenSmLudwig vansd1770-1827
format 144 1 $w....b.fre.SaSonates$bPiano$pOp. 27, no 25tDo diése mineur

444 1 Sw....b.fre.SaSonates$bPianoénNo 145tDo diése mineur

A MARC file is Different variants of MARC...
- a succession of fields of different - USMARC in the United States, CANMARC in Canada,
lengths, each carrying a label (a 3 UKMARC in the UK,...
digit number)
- MARC21 unifies USMARC, AUSMARC, UKMARC,
- each field is a succession of sub- CANMARC.

fields (also of variable lengths) _ o
- INTERMARC is used by the BNF and other libraries in

- a sub-field is delimited by the “$” Paris and Lyon in France.
symbol

- UNIMARC was initially designed as a unique format for
- sub-fields can repeat in order to exchange between the different MARCs, it became the
“host” data of the same kind official french MARC format.
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Data Linking

...Anyone?

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

Link datasets on the web!

42



Data Linking “MUS
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.

2
DBpedia

r::wl:s.ameﬂ.s n
Example: |

http://yago-knowledge.org/resource/Ludwig van Beethoven,

owl:sameAs, http://dbpedia.org/resource/Ludwig van Beethoven
43



http://yago-knowledge.org/resource/Ludwig_van_Beethoven

Some basics:
The data linking processing chain

(1) preprocessing — (2) instance matching — (3) post-processing
| | |

v | |

— reduce the search-space, | v
identify a set of pairs of | — filter out
linking candidates, identify erroneous
key properties ¢ matches
_ make instances — discover a link ;r:gger new
comparable: models of between tWO. it
representation, handling retsourcesci givel
multilingualisme a type and 4

confidence
See [4],[5]. degree

See [1].

A plethora of tools:
LIMES, SILK, RiIMOM, RDF-AI,... [1]

From a user perspective, the tool configuration is 90% of the task. 44



Data Linking MUS

A common approach to develop and evaluate linking tools

| Dataset A
IDataset B I

Reference Data TN \\ |
(Benchmark) |

Dataset A Dataset B
V{177 %)

! Dataset A Dataset B
owl:sameAs fﬂmp _ [1nKs
{q\-
l B owl:sameAs

H = owl:sameAs Precision
A Recall ’
i F-measure f'nfl\owlzsamehs \
f‘n(l\?wlgameﬂs\\ 45




Data Linking MUS
The DOREMUS benchmark data

What are the heterogeneities manifested by music bibliographical data?

1. We asked experts to identify the most current problems that may appear
— Dataset DS-HT

H1. Letters or numbers in the property values (particularly titles)
H2. Differences in spelling (terminological heterogeneity)

H3. Missing catalog numbers and/or opus numbers

H4. Multilingual titles

HS5. Letters with diacritical signs

H6. Different value distances

H7. Different properties describing tonalities or instruments

H8. Missing properties (lack of description)

H9. Missing titles

2. We also asked experts to give us examples of very similar yet distinct
works in order to test the capacity of tools to disambiguate between
instances

— Dataset DS-SM. i
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