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Abstract. Librarians and music professionals often us complex mod-
els and ontologies such as FRBRoo to represent music metadata. As a
consequence, this metadata is not easily consumable by general search
engines or external web applications. This paper presents a methodol-
ogy, composed of a set of recipes, for mapping a complex ontology to a
simpler model, namely Schema.org.

1 Music Information and Structured Data

Search engines and web applications display more and more knowledge panels
alongside raw search results. This is made possible thanks to the adoption of
some form of Structured Data markup, like Schema.org [4] that allows to de-
scribe the content of a web page in a machine-understandable way. In particu-
lar, Schema.org offers classes such as CreativeWork or Event and music-specific
subclasses such as MusicComposition or MusicEvent.

Musical works are complex objects that require complex ontologies for ex-
pressing the richness of the information. FRBRoo is an ontology for describing
bibliographic information [2]. The central feature of this ontology is the presence
of the triplet Work-Event-Expression which considers that any artistic Work,
only exists through an Event of creation, that realizes the Work itself into an
Expression. The DOREMUS ontology! [1] extends FRBRoo with music-specific
classes and properties like the key, the genre or the casting that could interpret
a work. Because of this complexity, the consumption of these data by search
engines and external applications is not easy. Nogales et al. proposed a map-
ping between the classes and properties of Schema.org and the ones of different
vocabularies which have exactly the same name (or synonyms) [5]. Godby pro-
poses to map each level of the chain Work - Expression - Manifestation - Item
with a entity of the CreativeWork class [3]. A limit of this strategy is that the
information is split up among different objects.

In this paper, we provide a methodology composed of four recipes for trans-
lating a complex ontology like DOREMUS into Schema.org. This method is
based on the observation of the graph and it assumes sufficient knowledge of
the source and target models. As example, we will represent Beethoven’s Sonata
“Quasi una Fantasia”, described in DOREMUS in Figure 1 using Schema.org?.

! http://www.doremus.org
2 In the following we use respectively the prefixes mus: and sdo:



{L.v. Besthoven )
{composert
E82
Actor
Appellation

m31
Actor's
Function

35 had function of ‘yp4\ P131 i identified by/[\
P82 at some
E61 time within P4 has time span . ; P9 consists of,
e F28 Expression Creation \9 —%
P14 carried
outby

{1801-1801)

(sonata)
(1t movement)
R19 created a R17 created

- tealsation of

R19

Ri7 F14 Indivi Work F22 Sslf-Cor,tamed :::
. R40 has reprosentative Expression 102

M5 Genre.

expression has title
(Sonata "Quasi

una Fantasia'}
P165 incgrporates

\l, P2 has type
P7 took

ES55 Type ° R25
. perormed
{movement} /
.

o U35 had function of type PB2 at some.
= el time within
o<
Appataton
= M31 =

{Orchestre National Actor's orchestra) Time
de France ) Function
{21-03-2014121-03-2014)

Fig. 1. Graph describing Beethoven’s Sonata “Quasi una Fantasia” in DOREMUS.

2 Model Simplification

Choose the starting node. The most suitable starting point should coincide
with the most significant class (or group of classes) in the source ontology (e.g.
DOREMUS). It could be the class with the biggest number of instances, or it
could consist in a frequent pattern, like the FRBRoo triangle. We choose mus:F2
Ezpression and mus:F28 Expression Creation, because they are linked with most
of the crucial information for end-users such as the title and the composer.

Identify similar classes. For each class in DOREMUS, the best match in
Schema.org should satisfy one or more of these criteria: 1. Have similar names,
where similarity is computed using the Levenshtein distance or the number of
common synonyms; 2. Have similar descriptions, where the similarity can be
computed using the cosine or a Token-Wise distance; 3. Have similar properties;
4. Have similar expected property values (e.g. both mus:U12 has_genre and
sdo:musicCompositionForm have “sonata” as possible value). If the search for a
suitable match fails for a specific class, then it could mean that such an equivalent
concept does not exist in Schema.org. In this case, this information can either
be considered as too specific to be mapped or represented in a plain text note.
Alternatively, new classes and properties could be considered in Schema.org
extensions.



Identify similar properties. For each class mapped, we must align their
properties. The criteria are again: have similar names, have similar descriptions
and have similar expected values. Each mapped property could have as value a
literal (e.g. key and genre) or another class (e.g. the composer is a Person). In
the latter case, if we have not previously mapped it, we consider this class as a
new input for the first steps, until every node in the graph is reached.

Simplify the graph. Different DOREMUS classes can be mapped to the same
Schema.org type: e.g. both Works and Expressions are mapped to sdo:Music-
Composition. Merging these nodes can produce the advantage of a simpler
model, in which the information is distributed in as less nodes as possible. Two
nodes are good candidates for the merging when: 1. They have the class or a
superclass in common; 2. The direct connection with a specific class is realized
with the same property; 3. They are directly connected; 4. They have no conflict-
ing properties. The mus:F1 _Work and mus:F2_Expression classes aligned with
sdo:MusicComposition satisfy all these criteria. The difference between Work
and Expression as defined by FRBRoo has also been considered as tiny from the
point of view of Schema.org [3].

Redundant nodes are substituted with a new node with: 1. The same class
of the original one (or the most specific among the two); 2. The sum of their
properties. The result of this phase is a new graph as depicted in Figure 2.
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Fig. 2. Graph of Beethoven’s Sonata “Quasi una Fantasia” in Schema.org.



3 Evaluation and Future Work

The evaluation of the goodness of the mapping is a long term goal, that can be
realized only when data will be more easily consumed (e.g. by search engines).
For having a quick feedback, we prepared a JSON-LD version of the Sonata Quasi
Una Fantasia available at https://goo.gl/zzXVVh. Both the Structured Data
Testing Tool by Google? and the Structured Data Linter* show the structure
of the Schema.org graph like a tree, with 76 statements correctly recognized.
The Structured Data Linter offers in addition a preview of the result as they
could be shown in a SERP. For having a stronger visual feedback, we developed
a lightweight web application, named Schema.org Visualizer®, which consumes
the data in JSON-LD and shows a knowledge cards for the described content.
The result for our example is available at https://goo.gl/mCAszw.

We are planning to test our recipes on the ELI ontology® which is also based
on FRBRoo. The goal is to compare the result of the mapping to the one which
has recently been hand-made designed for being considered as a Schema.org ex-
tension”. Future work includes an implementation strategy for this methodology,
that will also highlight the content excluded from the mapping, in order to better
evaluate the possibility of presenting a Schema.org extension.
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