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Abstract. In Digital Humanities, one of the main challenge consists in
capturing the structure of complex information in data models and on-
tologies, in particular when connections between terms are not trivial.
This is typically the case for librarian music data. In this chapter, we
provide some good practices for representing complex knowledge using
the DOREMUS ontology as an exemplary case. We also show various
applications of a Knowledge Graph leveraging on the ontology, ranging
from an exploratory search engine, a recommender system and a conver-
sational agent enabling to answer classical music questions.

1 Introduction

The Semantic Web offers languages and technologies for representing information
regardless of the fields of human knowledge. Digital Humanities and Digital
Libraries in particular found, in the graph structure promoted by the Semantic
Web, a suitable framework for describing data about literature, arts, and history,
in which the different elements are often linked to each other by a complex set
of relationships.

An exemplary case is the one of classical music, which can be described
through very rich metadata. Taking as example a well-known masterpiece such
as Beethoven’s Moonlight Sonata, it is possible to describe the music work as
composed by the German composer, or its score in the handmade original version
or in the different printed editions, the multiple interpretations by pianists and –
in case of arrangement – by other instruments. Related to these interpretations,
the performances, recordings, music albums can also be described. This media
production chain involves several actors: composers, performers with different
but well-defined roles, conductors, technicians, etc. Research about classical mu-
sic requires specific attention strategies [17, 35] which differs from the ones of
popular music1, in which pieces are commonly described using only the track
name and the artist name. In other words, the representation challenge, which is

1 With popular music, we refer to all those genres that do not fall under the definitions
of classical music, jazz or world music, e.g. pop, rock, hip-hop, funk, rap, electronica,
dance.
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common to any kind of music description, is particularly evident when targeting
classical music. Which model can be successfully applied for better representing
complex knowledge such as music information? To which questions should this
model be able to give an answer, in order to give benefit to final users and music
scholars? How is final user consumption impacted by music specialised Knowl-
edge Base?

In this chapter, we describe a complete strategy for representing librarian
data, with the goal of modelling a specialised Knowledge Graph. We take as
example the work realised in the context of the DOREMUS project2, which
published music metadata – music events, resources, and agents – coming from
different libraries and archives as Linked Data. However, the same foundations,
patterns and directions can be applied to other creative industries.

2 Related work

This section aims to give to the reader an overview of related works in the
literature covering the representation of cultural object in general, and music in
particular, and the realisation of Digital Libraries as Knowledge Graphs.

2.1 Ontologies for libraries and music data

Different models and ontologies have been proposed for representing music in-
formation using Semantic Web Technologies. An important role as foundation
for many music and – in general – cultural ontologies is hold by the Functional
Requirements for Bibliographic Records (FRBR) conceptual model. Pub-
lished by the International Federation of Library Associations and Institutions
(IFLA) for the first time in 1998, this schema defines four distinct states in
which a generic cultural object can exists: the Work – intended as the artis-
tic or intellectual idea and aim – is realised through a specific set of choices
in the content to which we refer as Expression; this one comes in the reality
in a physical shape, the Manifestation, which can be produced in one or more
single Items (Figure 1). For example, Victor Hugo’s story of a hunchback bell-
ringer of Notre-Dame Cathedral (Work) is formalised in a specific choice in the
words which compose Notre-Dame de Paris book (Expression), which has been
published in different editions (Manifestation) with a certain number of copies
(Items). In the same way, Beethoven’s idea of a pastoral symphony (Work) is
realised through the composition of the Symphony No. 6 in F major, Op. 68
(Expression). This expression can be then recorded on a specific edition on CD
(Manifestation) in several copies (Items).

Among the music models relying on FRBR, the Music Ontology (MO) [30]
is the most known one in the Semantic Web community. This ontology extends
the Timeline Ontology and the Event Ontology [28, 29], providing a set of music-
specific classes and properties for describing musical works, performances and

2 http://www.doremus.org/
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Fig. 1. FRBR diagram

tracks, together with fragments of them. The authors foresee the use of tax-
onomies and vocabularies for populating the values of certain properties, like
keys, instruments and genres. Several examples of interconnecting MO to other
datasets, whether they describe music or other kind of data (i.e. DBpedia) are
shown in [31]. Even with some attention to classical music – visible in classes
and properties like composition, catalogue number, arrangement – MO reveals
a strong connection with the track-based vision of the music. Some notable ab-
sences that can confirm this statement are alternative roles in composition rather
than the sole composer, alternative titles with specific properties (original title,
given title, translation), details in the number of foreseen instruments, connec-
tions between performers and instruments in a performance, etc. Beside the
simplicity of adopting the model, MO is quite far from being able to represent
the information coming from specialised classical music archives.

In the domain of cultural objects – to which music belongs – one of the most
popular ontologies is FRBRoo [10] (where “oo” stands for object-oriented), born
as a dialog of the librarian FRBR model and the CIDOC-CRM [9]. CIDOC-CRM
is an ontology developed for the museum domain. One of its main characteristics
is the importance given to events: no object can exists without a specific creation
event, and events are required for specifying the object location in a museum
or describing its appearance through observation. The harmonisation of FRBR
and CIDOC-CRM gives birth to the Work-Expression-Event triplet3 pattern
of FRBRoo (Figure 2): the abstract intention of the author (Work) exists only
through an Event (i.e. the composition) that realises it in a distinct series of
choices called Expression(s). Considering the book Moby Dick as an example,
the artistic object takes birth when the idea (Work) of the author Melville are
written (Event) in the succession of words (Expression). The relations between
these classes and the related subclasses represent one of the strengths of the
model thanks to the wide expressiveness gained from this. In FRBRoo, one can
link a work with another one (a specific critic edition or the French translation),
add more details about the creation event (where and when it took place), add
derivatives works (the 1956’s movie Moby Dick) or works that are components
of a complex one (the critics essays contained in a particular edition). Similarly
for music, the composition effort of the musician (Event) concretises his/her
music idea (Work) into a specific set of choices (Expression) about notes, pauses,
dynamics, etc. The work can also here be derived (orchestration, arrangement,
variation) or included in other works (movies, theatre).

3 Not to be confused with an RDF triple.
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Fig. 2. The triplet pattern in FRBRoo

Other works focus instead on the music content itself, rather than on meta-
data. An attempt to represent the whole music theory fundamentals lead to the
development of the Music Theory Ontology [32], with the goal of computing
analysis and inference by relying on the music rules. The information contained
in a music score is instead represented in the MusicNote Ontology [6].

2.2 Digital Libraries as Knowledge Graphs

Semantic Web technologies have a strong predisposition for representing the
human knowledge, making it open and accessible for public consumption, and
enabling connections between datasets. This predisposition has fed in last decade
a new attitude for sharing the knowledge beyond the institutional and national
borders, embodied by international consortia like the International Association
of Music Libraries, Archives and Documentation Centres (IAML)4 or in projects
like Europeana [14], OpenGlam [11], and datos.bne.es [37] to name a few. The
benefits that Semantic Web can offer to Digital Libraries (DL) have been re-
ported by several works, among which the most influential is the study made by
the W3C Library Linked Data Incubator Group in [36], that can be summarised
as follows:

– it provides methods and standards for integrating different metadata sources,
like bibliographic, controlled vocabulary, annotations and non-library sources
such as Wikipedia, GeoNames, MusicBrainz, and others;

– it offers solution for interoperability among cultural institutions, promoting
the re-use of resources through shared identifiers (uris) and fostering inter-
disciplinary research;

– it triggers the passage from specific data structures to models whose dura-
bility and robustness is ensured by the semantic description of classes and
relations;

– it increases the visibility of cultural data on the Web;
– it encourages a discovery approach of cultural information based on naviga-

tion on links (“following one’s nose”);

4 https://www.iaml.info/
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– it opens the librarian knowledge to developers, researches and other commu-
nities going beyond library-specific formats;

– it enables advanced use of librarian knowledge, including smart search, rea-
soning and AI applications.

Accordingly, Semantic Web technologies have gained a central role also on
the music domain, that has reached the LOD world. In [4], a traditional music
Digital Library is developed through the conversion of metadata in RDF and
its enrichment through linking to external Linked Data resources, although the
elements in the resulting graph continue to be conceived as separate records
instead of interconnected nodes.

Different experiences about converting data from the librarian format MARC
to RDF have been explored5. The datos.bne.es project developed MARiMbA [37],
a software for the conversion of MARC data from the Spanish National Library
in RDF, using the FRBR model.

The need for harmonisation of musical metadata coming from different sources
and formats led to different technical solutions, often making use of Seman-
tic Web technologies. The Transforming Musicology project created In-
Concert [26], a RDF dataset of performance metadata collected from concert
ephemera, such as programmes, reviews, adverts, etc. The dataset has been
created by converting and connecting data sources in other formats. A similar
workflow made possible the creation of the JazzCats dataset6, specialised in
jazz performances [25].

Other semantic music libraries that is worth to mention are the MIDI
Linked Data Cloud [24, 23], a big archive of MIDI information represented
in RDF, and the Listening Experience Database (LED) [2], a knowledge
base of annotations about music listening. A more complete list about music
datasets on the web has been collected in Musical Data on the Web (mu-
soW) [8].

3 Modeling a classical music ontology

In this section, we describe our approach that lead to the modeling of the DORE-
MUS ontology.

3.1 Start and end with competency questions

The design of a new data model (or ontology) may derive from different method-
ologies, which include, for example, ontology design patterns or mapping of al-
ready existing data structures. In some context, the best solution relies on a set
of competency questions, which the model is expecting to answer [33]. In the case
of music metadata, the competency questions help in understanding if existing

5 https://github.com/search?q=marc2rdf
6 http://jazzcats.cdhr.anu.edu.au/
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ontologies (see Section 2.1) can be re-used or if it is required to realise a new
one.

With this background, a list of competency questions have been collected
from experts coming from the world of music libraries, radios and concert halls7.
These questions reflect the real needs of these institutions and reveal problems
that they face daily in the task of selecting information from existing databases
(e.g. concert organisation or broadcast programming) or for supporting librarian
and musicologist studies. They can be related to practical use cases (the search
of all the scores that suit a particular formation), to musicologist topics (the
music of a certain region in a particular historical period), to interesting stats
(the works usually performed or published together), or to curious connections
between works, performances or artists. Most of the questions are very specific
and complex, so that it is very hard to find their answer by simply querying the
search engines currently available on the web.

Some examples of those questions are:

– Give me the list of works composed by Mozart in the last 5 years of his life;

– Give me the works of chamber music that involves at most violin, clarinet
and piano, except from the sonatas for violin and piano and clarinet and
piano;

– Give me all the works interpreted on at least one instrument different from
the casting of the work;

– Give me all the performances in which a composer interprets his or her works;

– Give me the name of the vocal soloist most recorded by Radio France in
2014.

Among them, we can also find questions that overflow the domain, because
they contain aspects that go beyond the music information and involve other
kind of knowledge. An example is Retrieve a list of works of chamber music
composed in the 19th century by Scandinavian composers: it requires knowledge
of the birth place of the composer, and if this place is located in one of the
Scandinavian countries. We can state that these are very interesting questions,
because they are the ones that can fully exploit the advantages of Linked Data
technologies. In fact, this kind of queries are quite far from having an answer
in a traditional relational database systems. The Web of Data gives the pos-
sibility of performing federated queries involving the LOD cloud, in particular
datasets such as GeoNames [38] or DBpedia [3] (Figure 3). For this reason, the
interconnection of the data is crucial.

The inability of other models to deal with some of the information required
by competency questions has been crucial for the decision of designing a new
ontology, the DOREMUS model, which can better answer to these questions.
The competency question will then be used for validating the model and the
final knowledge base.

7 The full list of competency questions is available at https://github.com/DOREMUS-
ANR/knowledge-base/tree/master/query-examples
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Fig. 3. Retrieve a list of works of chamber music composed in the 19th century by Scan-
dinavian composers would require 3 different knowledge bases in order to be answered.

3.2 Designing a music model

A common practice in ontology development [12] consists in relying on already
established ontologies and extend them in order to introduce specialised classes
and properties. Following this practice, the DOREMUS model is built on top of
FRBRoo (see Section 2.1). This choice relies on different motivations:

– It is a librarian model. Being popular in librarian archives, FRBRoo
appears familiar to cataloguers and fits well with other bibliographic data of
music records.

– It is a bridge to other cultural objects. The model is ready to be
used for describing the interconnection of different arts. FRBRoo provides
properties for linking a work such as a musical piece with the poetry that
has been adapted in the lyrics or with the film having it in its soundtrack.

– All triplets are optional. The Work-Expression-Event pattern ensures
that each step of the life of a musical work can be modelled separately, fol-
lowing the triplet structure. For a classic work, we will have a triplet for the
composition, one for each performance event, one for every manifestation
(e.g., the score), all connected in the graph. Each triplet contains informa-
tion that at the same time can live autonomously and be linked to the other
entities. This provides the freedom of representing, for example, a jazz im-
provisation as extemporaneous performance not connected to a particular
pre-existing work, or to collect all the recordings of a piece of world music.

– The event expressivity. In FRBRoo, the creation of a work (physical or
performative) can be modelled as a unique event, which in turn is composed
of a series of different activities, each one carried by a specific person. In our
case, this way of representing the creative process matches perfectly music
performances – in which every musician gives a distinct contribution to the
sound – or music composition – in which, for example, we can separate the
work of the composer and the lyricist.
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A modelling group, composed of experts in music cataloguing and knowledge
representation, extended FRBRoo, creating new specific classes and properties
capable of describing aspects of a work that are related to music, such as the
musical key, the genre, the tempo, the instrument, etc. The result of this work
is the DOREMUS Ontology [7]. Each part of the music production process is
considered as an Event that gives birth to a new Work and a new Expression: this
leads to the creation of classes like Performance Work or Recording Expression.
The graph depicted in Figure 4 shows a real example from our data: Beethoven’s
Sonata for piano and cello n.1.8

Fig. 4. Schema representing the modelling of Beethoven’s Sonata for cello and piano
n.1. The work and expression (in blue) are linked to the entities representing the
composition event (in green) the premiere (in red) and the first publication (in purple).

3.3 Controlled Vocabularies

Describing music is an activity that involves an important number of terms com-
ing from domain-specific glossaries. In addition to the cross-domain concept of
genre, we can mention musical keys, instruments or catalogues of compositions.

8 http://data.doremus.org/expression/614925f2-1da7-39c1-8fb7-4866b1d39fc7
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Libraries and musical institutions have different practices for describing this kind
of information. In the best case, they make use of thesauri that are often avail-
able in different incompatible formats, and that can be either internally defined
or standardised by larger communities such as the International Association of
Music Libraries (IAML). In other cases, this information is codified in free text
fields, delegating to the editors the responsibility of following the living practice
about syntax and lexical form.

For the description of music-specific concepts, we published controlled vocab-
ularies (using SKOS and MODS standards), realised and enriched by an editorial
process that involved also librarians, in order to overcome multilingualism and al-
ternative names issues. Some of these vocabularies were already available and in
use by the community: in this case, our contribution consists in gathering them,
converting in SKOS and aligning them. As a result, we collected, implemented
and published 23 controlled vocabularies belonging to 18 different categories
(musical keys, types of derivation, modes, thematic catalogues, functions, musi-
cal genres, medium of performances, etc.) [20]. The vocabularies are all available
in the DOREMUS triple store server via its public SPARQL endpoint.

The categories of genres and medium of performances contain each 6 different
vocabularies, including well-established reference thesauri, as well as institution-
specific lists. The vocabularies of these two categories have been aligned using a
thesaurus matching tool [5].

The use of vocabularies opens up different possibilities, like the definition of
labels in different languages or of alternate lemmata in the same language (i.e.
the French terms “ut majeur” and “do majeur” which both refer to the key
of C major). Different kinds of relationships between terms are defined, such
as hierarchies (for example, “violin” is a narrower concept with respect to the
“string” family). Previous research demonstrated how an RDF structure helps
reasoning engines to discover links between different levels in the hierarchy of
instruments [16].

4 Producing and interacting with a classical music
knowledge graph

This section presents the development and publication of the DOREMUS classi-
cal music Knowledge Graph and various applications that make use of this graph:
the exploratory search engine Overture, a knowledge-based recommender sys-
tem, and a chatbot for query the database through natural language.

4.1 Building the DOREMUS Knowledge Graph

The DOREMUS ontology can be instantiated to populate a large Knowledge
Base about classical music, containing data about artists, works, performances,
scores and recordings. The graph gives access to fine-grained metadata coming
from the music archives of important French cultural institutions, namely Radio
France, the French National Library (BnF), and the Philharmonie de Paris.
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These metadata were originally coming in several different data structures, such
as XML serialisations and the librarian-specialised format MARC, that had to
be converted in RDF according to the DOREMUS model.

The conversion pipeline relies on explicit expert-defined transfer rules (or
mappings) that indicate where in the source file to look for what kind of in-
formation, providing the corresponding property path in the model as well as
useful examples that illustrate each transfer rule, as shown in Figure 5. The role
of these rules goes beyond being a simple documentation for the source records,
embedding also information on some librarian practices in the formalisation of
the content (format of dates, agreements on the syntax of textual fields, default
values if the information is absent).

Fig. 5. Example of mapping rules describing the opus number and sub-number of a
work

The source record files are read and interpreted according to the mapping
rules, creating the RDF graph representing the record content (e.g. a musical
work, a performance, etc.). Then, a parsing of the text notes is performed in
order to extract more structured data from the text. This amounts to do a
knowledge-aware parsing, since we search in the string the information we want
to instantiate from the model (i.e. the instrument from the casting notes, or the
date and the publisher from the first publication note). The parsing is realised
making use of empirically-defined regular expression, as well as comparison of the
text tokens with vocabularies, among which the music vocabularies (Section 3.3),
GeoNames for locations and places [38], and the ISNI dataset9 for persons.

Finally, a string2uri component, inspired by a module from the Datalift
platform [34], performs an automatic mapping of string literals to URIs coming
from controlled vocabularies. All variants for a concept label are considered in
order to deal with potential differences in naming terms. As additional feature,

9 http://www.isni.org/
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this component is able to recognise and correct some noise that is present in the
source file: this is the case of musical keys declared as genre, or fields for the opus
number that contain actually a catalogue number and vice-versa. These cases and
other typos and mistakes have been identified thanks to the conversion process
and the visualisation of the converted data, supporting the partner institution
in they work of updating and correcting constantly their data.

Currently, the DOREMUS Knowledge Graph includes more than 90 million
triples, which describe over 18 million distinct entities. The classes and properties
used come mostly from the DOREMUS ontology, FRBRoo and CIDOC-CRM.
More details about the development of the DOREMUS graph is described in [1].

4.2 Interacting with the DOREMUS knowledge graph

User access to information is nowadays declined in several media which enable
different and complementary approaches.

Overture: an exploratory search engine. Knowledge discovery is often en-
trusted to exploratory search engines. Instead of obtaining a precise result, the
goal of exploratory search is learning something about a more or less vague topic,
with a serendipitous attitude that pushes into continuing the search [27].

We developed an exploratory search engine for DOREMUS data, under the
name of Overture (Ontology-driVen Exploration and Recommendation of mU-
sical REcords) [19]. The user is invited to explore the graph selecting one of the
main concepts of the DOREMUS model – works, performances, scores, artists.
In each of these sections, it is possible to perform advanced search using facets,
making it possible to select precise subsets of data, like all sonatas that involve
a clarinet and a piano. The hierarchical properties in controlled vocabularies
allow the smart retrieval not only of entities matching exactly the chosen value
(i.e. strings), but also any of its narrower concepts (i.e. violin, cello, etc.), taking
into account also the interlinks between vocabularies. The multilingualism of the
vocabularies enabled the application to be served in English and French.

Figure 6 depicts Beethoven’s Sonata for piano and cello n.1 as seen in Over-
ture, as an example of a detailed page. Aside from the different versions of the
title, the composer and a textual description, the page provides details on the
information we have about the work. When these values come from a controlled
vocabulary, a link is present in order to search for expressions that share the
same value – e.g. the same genre – providing the user with a graph browsing
experience. A timeline shows the most important events related to the work.
Other performances and publications can be represented below and it is possible
to click on them for accessing their detailed page.

Overture has largely been used for manually testing the content of the
DOREMUS graph and the result of data conversion since its first development.
The application is available at http://overture.doremus.org.

Recommending by graph similarity. On the right side in Figure 6, the UI
presents similar items which the user may want to visit for continuing its explo-
ration. We consider exploration and recommendation as two sides of the same
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Fig. 6. Overture: work detail

coin. With the first one, we let the user browse the datasets, discover connections
on his own. Through recommendation, we remove this responsibility to the user
with the purpose of presenting what he needs in a particular moment.

What do we suggest to a user listening to Beethoven? Similar works can
share genres, instruments, composers and composition period, and so on. But
how to define a similarity measure that take into account these concepts? Graph
structures are particularly suitable for discovering connections between nodes.
This is valid also for the DOREMUS knowledge graph, in which entities are
linked through lower-level nodes.

We propose a solution based on graph embeddings generated at two different
levels. The feature embeddings are computed at the level of the simple features
(i.e. genre, instruments, etc.) directly on the knowledge graph, taking into ac-
count:

– the graph of vocabularies, which defines structural and semantic connections
between entities, such as hierarchies, owl:sameAs links, properties in com-
mon, specific music properties. Given that this information has been redacted
by human experts according to logic or historical reasons, it represents the
involved concepts for what they are;

– the graph of usage, which includes all the usages of the vocabularies in the
DOREMUS dataset. We considered musical works for the genre and the key,
castings and performances for instruments, composition and performance
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events for functions. This information represents the involved concept for
how they occur in the reality of compositions and performances.

The entity embeddings represent the main entities (artists, works) and are the
result of the combination of feature embeddings. In the example of works, the
involved features are composition date, genre, key, etc.

Using graph embeddings reduces the similarity problem as the reverse of an
Euclidean distance metrics which as been weighted prioritising the most homo-
geneous features in editorial playlists. The recommendation is then realised by
selecting the most similar items [22]. An evaluation is performed by a group of
music expert, revealing that the weights extracted with the analysis of edito-
rial playlist improve the quality of the recommended items’ ranking [18]. Future
experiments will investigate the impact of this method as preliminary filter or
fine-tuning module for state-of-art recommender systems.

DOREMUS Bot: ask classical music related questions in French and
in English. In recent years, we have witnessed the rise of voice-based AI, which
massively reached our homes and brought the knowledge available on the Web
via voice calls. One the challenges related to this trending technology involves
the design and development of smart conversational agents or chatbots [15],
able to mimic the human conversation flow. Following the trend, we exposed
part of the DOREMUS knowledge through a chatbot application, available at
https://chatbot.doremus.org.

The bot is able to successfully recognise and answer different categories of
questions (intents), allowing the user to retrieve information about works with
given characteristics, artists searched by name or genre, and next performances
of a composer’s work in a given city.

Beyond being a way to publicly expose the DOREMUS data, the develop-
ment of the chatbot allowed us to further validate the relevance of DOREMUS
controlled vocabularies. The application makes strongly use of multi-language
dictionaries of genre, instruments, and musicians, which are directly extracted
from the DOREMUS endpoint. Their presence allowed to expose the chatbot in
English and French and take into account all the different synonyms. In addi-
tion, a spell-checking module has been developed for detecting and correcting
misspelled elements, acting in the context of each dictionary.

5 Conclusion and Future Work

In this chapter, we have presented the DOREMUS ontology, an extension of
FRBRoo for the music domain. The model has a very rich expressiveness that
allows, for instance, to describe different kinds of contributors (not only authors
or performers), to detail the casting of a composition (with number, roles, notes
for each instrument/voice), to specify performers at level of single performance
inside a whole concert. This statement is supported by a series of specific com-
petency questions which get an answer by querying the model. The DOREMUS
ontology is used to populate the DOREMUS Knowledge Graph, containing in-
formation about classical music in RDF. The access to the data from the final
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user is ensured by an exploratory search engine, a recommender system, and
a chatbot that exploit the strength of the Knowledge Graph (multilingualism,
structured vocabularies, completeness).

On the other hand, the DOREMUS model is quite complex and hard to
adopt if we look at the levels of distribution of information: mentioning an ex-
ample, from an Expression, one has to pass through Event and Activity to reach
a composer (see Figure 4). This complexity is indeed the heritage of both FRBR
and CIDOC-CRM. The DOREMUS ontology defines 83 classes and 165 prop-
erties, which should be added to the 48 classes and 74 properties introduced by
FRBRoo on top of the 84 classes and 161 properties of CIDOC-CRM10, for a
total number much higher than the one of the Music Ontology (54 classes and
153 properties). According to the Linked Art community11, for 90% of times,
only 10% of the full complexity of CIDOC-CRM is used. The dualism Work -
Expression increases the number of required entities and triples for describing
each part of the music information, often not really carrying significant extra
information12. It is interesting to note that other FRBR-inspired models – like
Music Ontology – prefer to skip this difference and propose a unique entity
MusicalWork which puts together the two elements.

Another negative heritage of the extended models is the name convention
for classes and properties, which foresees a succession of an uppercase letter, a
number and the name of the class or the property, the latter always expressed as
a verb. For this reason, DOREMUS recommends names like U54 is performed

expression of in place of the shorter performance of of Music Ontology, or
E7 Activity rather then Activity as in Linked.art. This impacts on query
readability and speed issues. Some properties like R17 created, R18 created,
R21 created, P94 has created consist in duplicates of the same action applied
to different domains or ranges, making the model more error prone. Finally, the
absence of a specific Music Work class13 turned out to be an impacting problem,
making hard to distinguish music pieces from other kind of works like text used
in the lyrics, artistic objects used in scenes, etc.

A set of elements that are strictly connected to a librarian and cataloguer
vision of the music object are included both in FRBRoo (e.g. F40 Identifier

Assignment) and DOREMUS (e.g. U172 has statement of responsibility

relating to title), introduced by the need for tracking the original source
of specific statements. The results is mixture of metadata – the ones describing
the music and the ones describing the metadata of the music – and in general
could make the model be considered too librarian-specific. Further work could
overcome this mixture by experimenting new Semantic Web approaches like

10 These numbers do not include inverse properties
11 https://linked.art/
12 A common example is for entities of type F14 Individual Work, which quite of-

ten are just linked to the Expression, the Expression Creation and the prove-
nance information, like in http://data.doremus.org/work/7259a748-6dd2-3e3d-b9de-
7617d0a2b794.

13 In the dataset, music work are F14 Individual Work with a type ‘musical work’.
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RDF* and SPARQL* [13]. These approaches enable the annotation of a RDF
triple, using it in turn as subject or object of an RDF predicate. In this way, an
additional layer of information is created which keeps separated the two levels
of information.

All these reasons may potentially hamper the adoption of the DOREMUS
model by a large public. The simplification of the ontology – for which a first
attempt has been performed using the Schema.org vocabulary [21] – is therefore
crucial and requires further work.
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37. Vila-Suero, D., Gómez-Pérez, A.: datos.bne.es and MARiMbA: an in-
sight into library linked data. Library Hi Tech 31(4), 575–601 (2013).
https://doi.org/10.1108/LHT-03-2013-0031

38. Wick, M., Vatant, B.: The GeoNames geographical database (2012),
http://geonames. org


