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Abstract:

Launched in 2014, DOREMUS is a research project aiming fidescri bing better m
i t b eThreeemajor French cultural heritage institutions share tr@mplementarynusicaldata in
order to mutually enrich their catalogues and expose them for reuse as linked open data.

This paper explains how we extended the FRBRoo and CIDOC CRM rnwaEscribe the musical
domain. It showshe modelisation process, from the creation of@ark to its performance, recording and
publication- and explainghe decisions made in tlvenceptualizationAn important aspect of this project

is the creation or enrichment of multilingual musical controlled vocabularies and their alignment with
data ®ts and with more generalist controlled vocabularies.

In a brief final section, we will show the process of conversion and interconnection of data, attishow
will allow users to browse, access and reuse a rich musical documentatiwhhopefully als@ontribute
to its further enrichment.

Keywords: Linked Open Data, FRBRoo, CIDOC CRM, Conceptual models for cultural heritage
information, Music
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INTRODUCTION

Music is everywhere. Files of recorded music are spread all over the web, bde#uweiption is

still very poorand he related knowledge remains largely inaccessible, kept into silos: despite its
being described in the information systems of several cultural and media institutions around the
world, nothing is harder today than to fittte history of a musical piece, its composer, cultural
origins, lyricists and influences, covers an
In order to link these musical resources and the related information, we must takefitrmut

silos and make it available on the wafldata. We must also create tools allowing us to organize
this information and to find our way through the mass of data available.

The DOREMUS projetwas born to address these needs. It was conceived to create
interoperability tools for very different cultural heritage institutions (libraries, musical
institutions, radios) through the definition of a common ontology, but also to publish, share,
connectand enrich catalogues of works and musical events in the web of data.

1. THE DOREMUS PROJECT

Launched in November 2014, DOREMUS is a thyear research project, sponsored by the
French National Agency for Research (ANR) gathering various partnetaratuhstitutions,
research laboratoseand a company specialised ihe implementation of semantic web
technologies in the musical domain.

The three cultural institutions taking part in the profecthe National Library of Francé8nF),
Philharmoniede Paris and Radio Frande represent complementary aspects of music, ranging
from the bibliographic description of musical resources to the organization of concerts, their
recording and their broadcasting. They provide data and take part in the mmhebsdtity,
sharing their expertise in the descriptiormairks and musical resources. The other partners are
responsible for technical aspects of the project, from the transformation of data to their
interconnection and their publication as Linked Opeaita.

The first goal of this project is to provide cultural institutions, publishers and distributers, as well
as music loverscommunities, with ontologies and shared multilingual controlled vocabularies,
methods to publish, share, connect, enrich cat@e@f musical works and events in the web of
data and to contextualize them by describing musical events.

A complementary goal is to build and validate learning tools enabling the deployment of
standards, controlled vocabularies and technologies amorgltheal institutions.

The third goal of the project is to build a recommender tool for the suggestion of musical works,
based on new concepts.

This communication focuses on the model as a tool to share and enrich heterogeneous data,
produced to addresseeds that were different for each institution. As a national bibliographic
agency, BnFhas amission to provide the reference bibliographic description for musical
resources published or distributed in Frarlitepriority is to describe publications, jfossible

their content. In contrast, Radio France needs to know the content of its vast musical library in
order to fulfill the needs of its programmers. For this, Radio France may create various categories
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of description which would not be used in othestitutions. The databases are built according to

a documentocused logic, rather than to a bibliographic logic. The Philharmonie de Paris has an
important outreach program and therefore prioritizes commonly used name forms (e.g. a
translated title rathethan its original form), more familiar to the public at large. BnF would
rather use the international form, in the original language, sometimes transliterated.

For BnF, the definition of an FRBRdmased model for the description of musical resources is a
continuation of the previous work done with PRESSoo for serial publications. It is a new step
towards the publication of its catalogues in the web of data, using FRBRoo for fine granularity,
as a tool allowing operability with othetandard and other anmunities.

2. THE DOREMUS MODEL FOR MUSIC

2.1Why a model and why FRBRo0?

Understanding what data refer to requires a way to encode meaning: a model, or ontology, is a
form of knowledge representation. It declares a set of defined types and relationships (in our case,
classesandpropertieg that are referenced within Linked Rato express what is being referred

to and the nature of the relationship involved. This creates a framework under which institutions
(or communities) can collaborate despite having different datasets.

Various music ontologies already exist, the most stighted being Music Ontology, partly
based on FRB&. Nevertheless, this ontology is limited in many ways and does not allow a
complete representation of musical works. It does not have the necessary expressivity to allow
publishing cultural heritage itisitions catalogues.

The DOREMUS project aims to provide a new music ontology, more expressive and rich, based
on FRBRo0g on which the community could agree, while keeping a compatibility of controlled
vocabularies and allowing alignments with Music Ontology. Alignments will also be realised
with other generalist ontologies such as EDM (Europeana Data Model) or Schema.org.

A good way to understand a new tool is to ask what kind of problem it is supposed to address.
We need to describe works and their derivations, events such as concerts or opera performances
recordings and their publication in physical objects or digikas.fWe also need to describe all

sorts of concepts, objects or complex processes linked with music. To address these needs,
FRBRoo was the best candidate.

The goal of FRBRoo is to capture and represent the underlying semantics of bibliographic
information and to facilitate the integration and interchange of bibliographic and museum
information. FRBRoo is both a reformulation
the CIDOCCRM model developped by the museums community. As CRM, it is dynamic and
fully RDF-compatible.

FRBRoo is a complete model, allowing fine and detailed descriptions. In contrast with FRBRer,
it allows the description of eventsr the evolution of objects or works. Almost anything in the
field of cultural heritage can be des@thbwith FRBRoo An institution, a community or an
individual can use it to describe as precisely as they wish, according to the granularity of their
resources.
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2.2 An extension of FRBRoo

The DOREMUS model was developped as an extension of the FRBRoo rmisekl,an
extension of the CIDO@RM model and it can only be used with reference to these models.
DOREMUS follows the same formalism as FRBRoo and CIDCRM, declaring sufzlasses

and subproperties of FRBRoo or CIDOCRM classes and propertiasheneverneeded to

render precisely any musrelated concept or relationship.

Il n DOREMUS, classes identifiers take an in
properties identif i er ssedneduen ofaparformancetof ygpkhesd Uo  (
leter s were chosen because they are the firs
occidental languages.

As FRBRoo and CIDOGRM, DOREMUS is a dynamic model where the notion of event is
crucial. It allows for the description of processes rather thanlts, which is well suited to the
complexity of music. A musical work may exist in various versions, including derivations, and
many events or activities may happen until its publication, itself a potentially complex process.
Events are a powerful condegnd tool to describe any complex process.

In a dynamic model, works do not exr se they are always the result of an activity. Events

and activities are therefore crucial at each step of the modeligatiorss: they allow for the
description of things as they are, i.e. as the result of a process. Activities can be carried out by
actors (persons or corporate bodies), at a given time and space, under certain influences or
intentions. They may create objgthat in turn may be used in other activities.

While this approach may seem to be adding complexity (as compared to a static model), it
appeargjuickly that it enables the modelisation process to be more natural (more like real life or
story-telling), mae fluid and in the end much easier.

2.3 Building Blocks

The heart of the model is composed of some building blocks: Work, Expression, Event, Type,
Appellation, Actor, and some basic properties.

The following schema is recurrent throughout the modelesicdbes the creation, through an
activity, of an Expression which is the realisation of a Work:

Work

is reall

Figure 1: The process of creatinqi&xpression throughraActivity.



Events are everywhere and do not necessarily create an Exptessicalizes a Worle.g. a
Performance is an activity in itself, as well as the Identifier Assignment activity:

F13 R46 assigned F40 R45 assigned to F15
. -— Identifi ——
Identifier Assie;nm::lt Complex Work

Figure 2: An Identifier Assignment activity assigning an F13 Identifier
to an F15 Complex Work.

Threeproperties allow for the descriph of the most basic relations : identifying (Bidentified
by), categorising (PBas typg, extensive description (Rfas noté.

Other fundamental properties are Plt&orporates(allows for Expressions to incorporate other
Expressions), P16@sed speific object(this object can be a tool or a concept), R&érs to(the
vague notion of reference is useful to refer to foreseen objects or actions).

2.3.1Definitions of Work and Expression

In FRBRer, a Work isdefined as 4 distinct intellectual oartistic creatioh It is an abstract entity
that"elxists only in the commonality of content between and among the various expressions of the
work"".

In FRBRoo, a Work is the intentional product of an intellectual process of one or more persons.
This coneption of a Work is broader and FRBRoo thus considers various types of Works: artistic
or intellectual contributions are embedded in the concept of F14 Individual Work, the concept of
publication is embedded in F19 Publication Work, the sets of conceylisriieg a particular or a
series of like performances is embedded in F20 Performance Work and the Works that
conceptualise the capturing of features of perdufanésembedded in F21 Recording Work.

All of these Works can be grouped together to be memifeesr F15 Complex Work. The
members of a Complex Work may constitute alternatives to, derivatives of, aos&ined
components of other members of the same Complex Work.

FRBRoobs F15 Complex Work is the cl akss that

In FRBRer, an Expression idefined as "the intellectual or artistic realization of a Work in the
form of alphanumeric, musical, or choreographic notation, sound, image, object, movement, etc.,
or any combination of such formAn Expression is an atvact entity, distinct from the carriers
used to record it!An Expression is the specific intellectual or artistic forms that a Work takes
each time it isealised™

In FRBRoo, an Expression comprises the intellectual or artistic realisafiéerks in the form

of identifiable immaterial objects, such as texts, musical or choreographic notations, images, etc.
The substance of an Expression is signs. Expressions cannot exist without a edricér may
include human memory.

FRBRoo consider various types of Expressions which are linked with the various types of
Works listed above: F22 Seffontained Expression realises an F14 Individual Work, F24

' FRBRer § 3.2.1

2 Those entities for which only a part exists if we l@khem at any given snapshot in time
(https://en.wikipedia.org/wiki/Formal_ontology#Endurant

*FRBRer § 3.2.2
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realises an F19 Publication Work, F25 Performance Plan realises an F20 Performance Work and
F26Recording is an Expressioealisingan F21 Recording Work.

In FRBRer, these Works and Expressions are entities that persse In a dynamic model such
as FRBRoo, they exist as the results of a creation activity.

2.3.2 Creation of Works and Expressions

A work exists because it was created. In FRBRoo parlance, an Expression Creation activity
creates a realisation of a Work and this Work is realised in an Expre$sieractivity thus

creates the Expression.
Fl14
Individual Work
R19 created a
reahsaliony
F28

Expression
Creation

R9is
R17 created realised in

F22
Self-Contained
Expression

Figure 3: Creation of a SelContained Expression

In the case of aatrtistic or intellectual contributigran F28 Expression Creation activity creates
the F22 SelContained Expression which is a realisation of the F14 Individual Work.

In the case of a Recording, an F29 Recording Ewenid createa F26 Recording which is an
Expression realising the concept embedded in the F21 Recording Work

In both cases, thactivity also creates an F4 Manifestation Singleton, which is a physicaltobje
carrying an instance of an Expression. For the F28 Expression Creation above, the Manifestation
Singleton could be a manuscript, for the F29 Recording Event it couldapear a portion of a
harddisk.

This pattern, in triangle, is one of the builgliblocks of FRBRodased models.

It should be noted that FRBRoo provides another Welkted event, called F27 Work
Conception, which marks the initiation of the creation of a wlorkomething like an initial idea

or schemad whereas F28 Expression Creatiis an activity resulting in instances of F2
Expression coming into existenée in other words when something starts to be reported on a
physical carrier (which in the case of oral tradition can be the memory).

Since we hardly ever know about the pracetcreation and since, when we do, this knowledge
is rarely documented as a data, we do not use F27 Work ConceptioD@RtEMUSmodel.

2.3.3 Multiple Expressions of a work

Some works exist in multipl&Expressions, for example the various versions hed same
symphony by Bruckner are the consequence of multiple Expression Creation activities, each
resulting in the creation of an F22 S€lbntained Expression realising an F14 Individual Work.
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Since allthesealex pr essi ons of t he Worksnae grouped ingide an Fll5n d i
Complex Work, of which they are member

[F1
Complex Work
R10 has member R10 has member
F14
Individual Work

R19 created a R19 created a
realisa(iony wisa(ion of

F14
Individual Work

F28

Expression
Creation

F28

Expression
Creation

R9is R9is
R17 created realised in realised in R17 created

F22 F22

Self-Contained Self-Contained
Expression Expression

Figure 4: F15 Complex Work having two F14 Individual Works as members,
eachrealised in two different Se@ontained Expressions

The concept of the Individual Work is completely realised in a single F22C8alained
Expression, whereas the concept of the Complex Work is realised in variouSo8t&ifned
Expressions.

As already mentioned, F15 Complex Work is the class thaebdsbdies the FRBRer concept of
Work. Since in music any work can be used to realise another work, any Individual Work is also
a member of a Complex Worleven if it is still its only memberand the concept of the Work is
embedded in the Complex Work.

2.3.4What is a Complex Work ?

The boundaries of a Complex Work have to do with the dominance of a concept. Multiple
versions of a work by the same composer are clearly grouped inside a uniqgue Complex Work
(e.g. the various versions of a symphony by Bruckreerd arrangements tiis work by other
composers can also be members of this Complex Work, as long as the initial concept is still
dominant. But a citation of work A in work B does not make the latter a member of the Complex
Work of A because the initi@oncept is not dominant.

As an illustration, the orchestral versionLaf Marseillaiseis a member of the Complex Wolta
Marseillaisewh er eas i ts «ci t at i BaschingsschwaokbaasrWien Spuhaé ma r
does not make the latter a member of the Complex \Naidarseillaise

2.3.5Detailing an Event

Events and Activities give us a powerful way to describe the creatimorf. Not only can we
describe the Agent(s), Tirgpan, Place, Manifestation Singletave can also describe Objects
(in a broad sensethe Object can be anothéixpression) used to carry out the activity, we can



describe influences, motivations, general or specific purposes, meeting in time or overlapping
with other spatidgemporal enties, etc.

F28 P14 carried out by E39
———————————
Expression Actor
Creation

Ry
&
(‘re
Qted

P4 has|time-span F4

Manifestation

P7 tooR\place at Singleton

E52
Time-Span

Figure 5: Context of an Expression creation.
The Expression Creation has one or more Actor(s), the composer obviously but also sometimes a commissioner. We
can assign a date, a period (19th Century), a @ladeontextual information

2.4 Describing the work

The DOREMUS model makes mini mal use of FRBRCc
Expressions, grouped into Complex Works via their respective associated Works

In fact, we describe a wortin the Expressioareated by F28 Expressi@reation,not on the F14
Individual Work Basically, weneverdescribe anything on a Work.

One reason is that an F14 Individual Work corresponds to one and only one FZ&18alhed
Expression, therefore we could describe either at the Work or at tliesSxgn level. We chose

the Expression level because it has to do with the real implementation of the work, including its
opus or catalogue number, its order number (symphony nr. 5), and various categorisations.

In practical terms, ialso has to do witthe Expression being an Information Object, thus having
the ability to be incorporated into oth&xpressions as we will see with performances and
publications.

This pattern, using the P1@&corporatesproperty, is another of the building blocks of FRBRO
based models.

2.4.1 Definition of new classeand properties related with the description of musical
works

Thus, the Work, in the FRBRer sense, is actually desctibedgh its representativiExpression

T this way we do not need to describe F14 Individual Work nor F15 Complex Work.

F22 SeltContained Expression is where we will add a title, a catalogue or opus number, a genre,
a key, as well as intended mediums of performance.



F22 P102 has title
Self-Contained

Expression g ﬁ

es‘,%
P128i is
carried out by
U12 hadgenre th,g,,e
Statement

M11
Catalogue
Number

Mszestatlon
Singleton

Figure 6: Description of a musical worbn its F22 SelfContained Expression.

DOREMUS created a number of classasd properties related with the descriptionratisical
Works on their SefContained Expression:

Titles can be typed through specific propertibas(original title, has nickname has
translated title has transliterded title,etc.)

O«

0 Catalogues and Opus numbers

0 Order Number, Key, Genre, Casting (Medium of Performance), Intended Tempo (mostly
for movements of a musical wor k), Styl e
Formation (e.g. fAtrio avec pianoo), Mode,

O«

A specific category was created to atroaodate the ever changing ways people search
for music (e.g. according to moadcontext). This class Description Tag can also be used
by institutions for their own categorisations, just by adding the corresponding type to it.

Many classes used to descriBpressios of musical worksrefer to controlled vocabularies:
Genre, Key, Mode, Medium of Performance, Catalogue Name.

242Descri bing an institutionds viewpoint

We may also want to specify that the institution made some choices, e.g. tBaFtstated that
version A of a work is theepresentative Expression of the Work (while another institution may
consider version B to be thepresentative Expression).

Here again, we have an event, called F42 Representative Expression Assignmergigimatas
specific Expression as being representative of an F15 Complex Work. This assignment is carried
out by an F44 Bibliographic Agency.

The same institution could also consider the manusoripa specific publicatiorto be the
representativeManifestaion of this work. This would be modelled with the activity F41
Representative Manifestation Assignment carried out by the bibliographic agency, assigning an
F4 Manifestation Singleton to an F22 S€lbntained Expression.

2.5 Describing relations between wiks

Oftentimes a work is related to another. A complex musical work may be formed by the union of
multiple works, e.g. a melody is the union of a text and a music. Or a work can be derived from
another musical work.



2.5.1Describing works made up ofother works

F14 F14
Individual Work Individual Work

9 creats R19 created a
sation of I \ ation of

F28
Expression

Creation
R9is R9is

R17 created realised in realised in R17 created

F22 F22

TeXt Self-Contained Self-Contained MuS ic

Expression Expression

P165
incorporates

F22

Self-Contained
Expression

R17 created/( RO is
realised in

Expreson Text & Music
e (The Melody)

R19 create&
realisation of

F14
Individual Work

Figure 7: Modelling of a melody.

A work combining text & music, e.g. a melody, is madeafgwo F22 SelfContained Expressions
(the Text and the Music) incorporated into one (the Melody)

F28

Expression
Creation

For this, we use the already mentioned prop@t@5 incorporates The F22 SelfContained
Expression of the oper@osi Fan Tut incorporates the F22elfContained Expressioaf Da
Pont eds | i br eSelitContained @Expreshiam f F2MMb z ar t 6 s F228elé i c .
Contained Expression is describedts.own level.

2.5.2Describing derivation relationships between works

Musicians often revisit ot her composer sdé wo
many other forms of arrangements are common forms of composition.

An arrangement is genally considered not being a new Work but only a new Expression. While
in FRBRoo the F22 Selfontained Expression is linked with an F14 Individual Work, this does
not make the arrangement a Work in the FleBiense.

As can be seen in the following schem t he arr ange mePrtures@f an Mu s s

Exhibition (in green) by Mr Dupond (light blue, on the right) is a member of the F15 Complex
Wor k having for represeibtp@dsionne expressi on Mu
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Nevertleless, in France an arrangement banconsidered to be a Work in certain limited cases,
e.g. when the arrangement is written by a composer already having a catalagiol is the

case of Maurice Ravel (dark blue, on the left). In this particular case, the modelisation differs in
that theWorkLes Tabl eaux d o usmaeWork i he §RBBrisense, thatAi® a
Complex Work in the FRBRoo sense. The iR2lerivative ofproperty is used twice, first as a
relation between F14 1 ndividual Wor ks (as
between F15 Complex Works.

R2 is derivative of
Clo:ril'l-pSIex cfip?ex Pictures at an Exhibition

Work ] R2.1 has type Work Original Work by Modest Mussorgsky
Orchestration by Maurice Ravel
R10 has M15 R10 has Arrangement for marimba by Jean Dupond
member o member R10 had\piember
Derivation
Type R40 his representative
F14

lexpression
{orchestration} P
Individual

Fl14 R2 is derivative of Fl14
- —1 Individual I Individual
Work R4 is derivative of Work R2.1 has type Work
19 created a R19 created a
R19 created a icati .
realisation nf/ reallsany/ R9 is M 1 5 \EHHSatIOn of
R9 realised in Derivation
R Type
F28 F28 F28 P9 E7
Expression Expression farrangement} Expression [t Activity
Creation Creation Creation
R9 is realised in
us1l P14
R17 created R17 created
F22 F22 F22 M31 E21
Self-Contained Self-Contained Self-Contained Acm'_’ S Person
Expression Expression Expression Function
{arrangeur} {Jean Dupond}
P1 is identified by P1 is identified by

R2.1 ha% type

R17 created

F50 F50
Controlled Controlled
Access Point Access Point
{Maurice Ravel} {Modeste Moussorgski}
{Les Tableaux d’une Exposition, A24} {Pictures at an Exhibition}
Orchestration Original Arrangement
(Work) (Work) (Expression)

Figure 8: Derivations of a workTwo arrangements of Mussorgskiistures at an Exhibition

There we willspecify theR2 is derivative ofelationshipbetween two F14 Individual Works. R2

is derivative ofis a typed property, which means it has a type (R&4 typé allowing to
describe the kind of der i v ativiewpes are listgd in &t r a
multilingual controlled vocabulary created in the frame of B@REMUS project (see below:
Controlled Vocabularies).
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2.6 Describing a performance

FRBRoo comes with the concept of performance. The general schema is as follows:

F22 F20
Self-Contained Performance
Expression Work

R19 created a
real\saxiony'

F28
Expression
Creation

R12is
R17 created realised in
F25
Performance
Plan
=l /\J
Performance

P165 incorporates

R25 performed

Figure 9: General schema of a performance.

A performance executesRerformancePlan which itself incorporates a number BXpressions

(the musical works being played, plus staging or choreography, if any, which are also
Expressions). Th&=25 Performance Plan gives us a handy way to describe intentions or
collaborations that led to the actual performance. For instance the choice of a specific score (e.g.
Urtext), of a specific interpretation style (e.dpistorically informed performange or a
choreography or staging which may have been documented withwrdteh notes. Since the
choreographer and the stage director are not performers, they are not described at the level of F31
Performance. They are actually actors of the F28 Expression @rehatit created the F22 Self
Contained Expression related to the stage setting or to the choreography, F22 incorporated by the
F25Performance Plan.

The description of the performance can be complex. We will want to describe groups (orchestra,

choir, dane company, €) as wel |l as i ndividual s,
members of the aforementioned groups (e.g. musicians of the orchestra). We will also want to
describe functions (conductor, cont formanceg €é) ,

(instrument, voice type), characters performed, etc.

In DOREMUS the performance is modelised as a global F31 Performance consisting of one or
more M28 Individual Performances. The global performance itself can be part of another E7
Activity, e.g. a festival. Among the performances forming part of the global performance, the
group performances are modelised as another global F31 Performance consisting of M28
Individual Performances of the members of the group, e.g. the performance of an orchestra
consist of the individual performances of its musicians.

Each M28 Individual Performance is carried out by an actor (generally an E21 Person), generally
using an M14 Medium of Performance (instrument or voareperforming a characteifhe

activity is typa , either by a function (conductor, a
(soloist, solo vialin, ...).
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F22 F22 E7
Self-Contained Self-Contained e Festival de Lucerne
Expression Expression ety

P165 incorporates
P9i forms part of

F25 R25 performs F31
Performance Performance
Plan
P9 consists of
\—_—\ F31
Performance
P9 consists of
Mnsms of

M28 M28

Individual Individual
Performance Performance

P14 cartied
out by F11
[—— Corporate

Body

Berliner Philharmoniker

M28 U27 performed
character of

M28

Individual
Performance

Individual
Performance

U32 had

U18 uged M.o.P \ responsibility
of type of type

U32 had

P14 carried U31 had function P14 c:lr;iEd U18 uged M.o.P \responsibility P14 carried
out by of type out by of ftype of type out by
E21 M31 E21 M14 M32 F38 E21 M31
Person Function Person Medium of Responsibility Character Person Function
Performance

P14 carried

U31 had function out by

of type

M14 M32

Medium of -~ B Responsibility

E21
Person

H.v.Karajan ‘Conductor E.Schwarzkopf Soprano Soloist The Marschallin J.Schmidt Cello M.Miller Violin Solo violin

Performance

Figure 10: Synthetized schema of a complex performance.
An F31 Performance activity may be part of another E7 Activity. It may consist of another F31 Performance when
we describe group performances. These F31 Performances may consist of M28 Individual Performances carried out
by persons, having functions or pegsabilities, using mediums of performance, performing characters.

Many classes used tdescribe thePerformance refer to controlled vocabularies: Medium of
Performance, FunctionResponsibilities.

2.7 Describing a recording and editing

The F29Recording Event can record any temporal entity, but in our case we will use it mainly to
record performances. There again, this activity is carried out by an actor, using certain tools or
techniques, at a certain place and time, with certain motivatiopgrposes. The activity creates

an Expression, F26 Recording, and also an F4 Manifestation Singleton (e.g. a magnetic tape).

M29

W
R22 created a
realisation of Editing

R13is
R20 recorded R21 created realised in
U29 edited U30fcreated track
F26
Recording
F31 M24 M24 M24
Performance Track Track Track

Figure 11: Schema of recording and editing.
The F29 Recording Event records a performance and creates a Recording Expression. This Expression is edited by
an M29 Editing activity whiclcreates M24 Tracks
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The recording can really be anything: one long continuous track as a result of a conagirigecor

or hundreds of takes resulting from studio recording sessions, but we consider it as a global
object called F26 RecordifigThen, between the recording and its publication, comes another
activity, called M29 Editing, consisting in all changes broughhe raw recording, among which

its division into tracks. These M24 Tracks are Expressions resulting from the editing activity.

Tracks description include title, duration, order number.

2.8 Describing a publication

The F30 Publication Event <creates an F24 Pu
final decisions as to content and layout of the publication. In the case of a CD recording, it would
P165 incorporate other Expressions such as the edited M24 Tkscand anothePublication
Expressionthe booklet, itself incorporating othExpressions®) the texts, pictures, etc.

F14
F8 129 edied M29 Individual Work
Recording \
Edmng R19 created a
reallsatmn of

FEB
Expressmn
Creation
R9is

R17 created realised in
U30(created track

F22
Self-Contained
Expression

TraCk
P165 incorporates

U38\jncorporates track

F14

Publication
Work

F14

Publication
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realwsanony
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Publication
Event
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F24 F24
Publication Publication

Expression Expression
P165 incorporates

Figure 12: Example of publication of a recording
The Publication Expression incorporates the mu&gplessions Tracks (created by Editing) and the Publication
Expression of the booklet, itself incorporating the texpression

Yt needed, each take can be described as an F2Z8efained Expression, linked with the F26 Recording
Expression through a P14&s componergroperty.
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3. CONTROLLED VOCABULARIES

In order toensurewe talk about the same thing, another essential component of the semantic web
is needed, namely controlled vocabularies.

As a complement to the definition of a model, the DOREMUS prajeeated controlled
vocabularies to be used with classes that are not described with literals, as strings (E62 String)
introduced by the very genemproperty P3has note

Wherever existing controlled vocabularies were identified, they were used and completed if
needed with values from the partners own vocabularies. When multiple controlled vocabularies
exist, none is prioritized because they ofteave complementary. Alignments are established
between each of them. Alignments are also proposed with popular vocabularies ebthé w
data, such as MusicBrainz, Wikidata or DBPeua use the following:

for persons and corporate bodies ISNI®

for ethnic groups RAMEAU®

for functions UNIMARC’, RDA®

for musical genres IAML®, RAMEAU

for mediums of performance MIMO®, IAML*, RAMEAU

The following schema shows the articulation between different controlled vocabularies and their
mutual alignments for mediums of performance where thtemplementarycontrolled
vocabularies are used jointly: an interesting characteristic of MIMO is iliglinguism; MIMO

is particularly rich for occidental music instruments but it has no information about voices. They
are referenced in the IAML controlled vocabulary; RAMEAU deals with voices and instruments
which are therefore aligned with the previousteolled vocabularies, but most importantly, it
completes the ethnic musics information of MIMO.

5 http://www.isni.org/

® http://rameau.bnf.ffRAMEAU authority records can be downloaded in RDF through the
data.bnf.fr servicehttp://data.bnf.fr/listeameau

! http://multimedia.bnf.fr/unimarch_trad/BAnnCparcoeig011.pdf

8 http://www.rdareqistry.info/Elements/a/

° http://www.iaml.info/unimarefield-128musicalforms

10 http://www.mimainternational.com/MIMO/

1 http://www.iaml.info/unimarefield-146-mediumiperformance
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Figure 13: Controlled vocabularies for mediums of performance and their alignments

The data are aligned from the databases of the three partners énstettificity of Radio France
having three distinct databases) to the chosen controlled vocabularies which in turn are aligned
pairwise, then with other controlled vocabularies, using the existing alignments.

When controlled vocabularies did not existey were created in the frame of the DOREMUS
project. This was the case with keys, modes, derivation types, responsibility types, etc. These
vocabularies are available at least in French and English, they may be multilingual as is the case
with keys.

A controlled vocabulary was also created for thematic catalogues of composers. It is used with
the class M10 Catalogue Name.

4. CONVERSION AND INTERC ONNECTION OF DATA

After having defined the shared model and its associated controlled vocabularies, we mus
populate it with the data available in the three institutions.

The conversion of data from source formats to the médekpressed in RDB is described in

a communicatiorLinked Data approach for structuring and interlinking musical catalogs: how
threemajor French cultural institutions finally came to an agreemenésented at the satellite
meeting Data In Libraries: The Big PictureAugust 10,2016.

It is important to note that the model was developed with the ambition to fully describe musical
works and resources, as well as associated events. It offers a fine granularity corresponding to an
Ai deal 0 description, . e. the one we wish w
catalogue). i this sense, titcan be said that the model adule a source of inspiration when
defining a new applicatiorin the real world thoughhe available data structurde not always
allow for such finegrained descriptions. In many cases, the information is stored in MARC
records as nestructured notese(g. a dedication mention or the first performance mention).
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