
<ANR-14-CE24-0020>

http://www.doremus.org

Doing Reusable Musical Data 

Konstantin Todorov
LIRMM / University of Montpellier

JDEV-2017 
Marseille
July 2017



2

Partners
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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.

DOREMUS Goals



Doing Linked Open Data
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EVENT

Music ontology

FRBRer
Bibliothèques

IFLA

CRM
Musées

ICOM-CIDOC

FRBRoo
Oeuvres

IFLA+CIDOC

PRESSoo
Revues, Séries, Presse

BnF +  ISSN

Extension

Schema.org
pages web

Google, Bing, Yandex

Dérivé de
Extension

DOREMUS
Extension aux oeuvres 

musicales
Extension aux 

événements musicaux

Extension

Alignement

Alignement

The Environment of Models



The DOREMUS Model:  a Simple Work



M2
Opus
Statement

E35
Title

M4
Key

F22
Self-Contd
Expression

M5
Genre

“Piano Concerto No.5”
M12
Opus
Number

M13
Opus
Subnumber

“73”

“ “

“Concerto”

“E-fl at Major”

M6
Casting “Piano”

M21
Description
Tag

“energetic music”

The DOREMUS Model: 
Describing a Simple Work
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Genres musicaux
alignement avec AIBM 

Ethnonymes
alignement avec 

DBPedia 

Instruments de 
musique

alignements avec 
MIMO, Rameau

Personnes et 
Ensembles

alignements avec 
ISNI, DBPedia 

Fonctions des personnes et 
ensembles

alignements avec RDA 

Ontologie
FRBRoo /

DOREMUS

Thésaurus matière

Controlled SKOS-ified
Mutilingual Vocabularies



OK!

Data lifting and linking?

Data Life Cycle

We have our model and our controlled vocabulaires, 
let's lift our data.
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DOREMUS Data Lifting: Roadmap 

1. Input Data      2. Conversion to Doremus RDF    3. Data Linking      4. Connect to the Web of Data
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1. Input Data

DOREMUS Data Lifting: Roadmap 
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Input Data

PUBLIC VIEW

INTERMARC
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2. Conversion to Doremus RDF

DOREMUS Data Lifting: Roadmap 
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Data Conversion to RDF
Remember the Doremus model?...

Let's do DOREMUS RDF!
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Data Conversion to RDF

● 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

Expert-defined mapping rules
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Data Conversion to RDF
Expert-defined mapping rules

Identifier

Unit of information

Object

Remarks

Path

Unimarc and Intermarc 
Philharmonie

Transfer rules

Examples

F28

Work: Date of the work (representative expression)

Date of expression creation

Date and machine format 

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

UNI100: 909 $g $h

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

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

An example

What to look for?
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Data Conversion to RDF
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Data Conversion to RDF
Expert-defined mapping rules
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Data Conversion to RDF
Expert-defined mapping rules
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The DOREMUS convention combines the best practices (see the DataLift 
project [6]) with the DOREMUS model

 

                       http://data.doremus.org/human-readable-name /UUID

Data Conversion to RDF
DOREMUS resource URI naming convention

the class 
from the 
DOREMUS 
model

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

the Doremus 
convention

Example:
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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/> 

Data Conversion to RDF
The DOREMUS property naming convention

Constructing a property URI: concatenate the namespace 
URI and the property identifier (code + name in the model)     
                    see next slide.
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Properties are identified by their codes followed by their names.

CIDOC-CRM properties:

Data Conversion to RDF
The DOREMUS property naming convention

P102_has_title

P72_has_language

P73_has_translation

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

Data Conversion to RDF
The DOREMUS property naming convention

U11_has_key

U12_has_genre

P10_has_order_number

The DOREMUS property naming convention

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

Data Conversion to RDF
The DOREMUS property naming convention

R17_created

R9_is_realized_in

R19_created_a_realisation_of

The DOREMUS property naming convention

The FRBRoo namespace: @prefix frbroo: <http://erlangen-crm.org/efrbroo/>
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Data Conversion to RDF
 Data type properties / Object properties

U11_has_key “C-sharp”      U12_has_genre “symphony”       U13_has_casting “piano”

Genres 
alignement avec AIBM Ethnonymes

alignement with 
DBPedia 

Instruments
alignements with 
MIMO, Rameau

Persons and 
Ensembles

alignements avec 
ISNI, DBPedia 

Fonctions of persons and 
ensembles

alignements with RDA 

Ontologie
FRBRoo /

DOREMUS

Keys

string2uri prototype [11]

DOREMUS 

controlled vocabularies 

(see previous talks).
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Data Conversion to RDF

Example: a  
BNF TUM
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Data Conversion to RDF

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

https://github.com/DOREMUS-ANR

https://github.com/DOREMUS-ANR/marc2rdf
https://github.com/DOREMUS-ANR


  28

3. Data Linking

DOREMUS Data Lifting Roadmap 
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Data Linking
DOREMUS: What are we linking?

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

So, we need to link these 
      datasets!

An RDF graph of music works per institution.
          
               + A pivot graph containing all works.
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Data Linking
Why is it not that easy...

Datasets can be highly heterogeneous!
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Data Linking
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Data Linking
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 techniuqes combined with key detection and ranking

– Effective data cleaning and link filtering
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Data Linking
Aligning with Legato
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The DOREMUS Playground

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.

https://github.com/DOREMUS-ANR/doremus-playground
https://github.com/DOREMUS-ANR/doremus-playground
http://islab.di.unimi.it/content/im_oaei/2017/#doremus
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From the user perspective

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

 

● 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

https://github.com/DOREMUS-ANR/knowledge-base/tree/master/query-examples
http://data.doremus.org/
https://github.com/DOREMUS-ANR/overture/blob/master/EXAMPLES.md
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Thank you for listening.
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4. Connecting to the web of data

DOREMUS Data Lifting: Roadmap 
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1. Input Data

BnF PP
Médiathèque

PP
Concerts

Radio 
France
Disco-
thèque

Radio 
France
Docu-

mentation 
musicale

Radio 
France
Docu-

mentation 
sonore

Target entity

Format
XML/ 
INTER 
MARC

XML/ 
UNIMARC

XML XML XML XML

Uniform Music 
Titles (TUM) 
& work entries

135 940 6 846 62 550 Work

Scores 89 184 30 319 9 154

Expression

Books 21 035

CD/DVD/ 
Vinyls

 8 602 340 609

Performance

Concerts 2 447 2 717 7 700 1 800
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1. Input Data
Introducing the MARC family

MARC: 

Machine Readable Cataloging

A MARC file is 

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

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

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

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

Different variants of MARC...

- USMARC in the United States, CANMARC in Canada, 
UKMARC in the UK,...

- MARC21 unifies USMARC, AUSMARC, UKMARC, 
CANMARC.

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

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

a bibliographical data exchange 
format
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3. Data Linking
Nine heterogeneities: example 1Data heterogeneities: example
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Data Linking
...Anyone?

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

Link datasets on the web!
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Data Linking

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.

http://yago-knowledge.org/resource/Ludwig_van_Beethoven,
owl:sameAs,  http://dbpedia.org/resource/Ludwig_van_Beethoven

Example:

Links

http://yago-knowledge.org/resource/Ludwig_van_Beethoven
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Data Linking
Some basics:

The data linking processing chain

(1) preprocessing → (2) instance matching → (3) post-processing

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

– make instances 
comparable: models of 
representation, handling  
multilingualisme

– discover a link 
between two 
resources, give it 
a type and a 
confidence 
degree

– filter out 
erroneous 
matches
– infer new 
ones

See [4],[5].

See [1].

A plethora of tools: 
LIMES, SILK, RiMOM, RDF-AI,... [1] 
        From a user perspective, the tool configuration is 90% of the task.
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Data Linking
A common approach to develop and evaluate linking tools
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Data Linking

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
H5. 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.

The DOREMUS benchmark data
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