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French Abstract: 

Les terminologies et ontologies biomédicales jouent un rôle clé dans l’interopérabilité sémantique des 
données des sciences du vivant en servant de dénominateur commun. Pour construire des 
applications cliniques, médicales ou industrielles, il est crucial que les chercheurs convergent vers un 
ensemble de méthodes et de formats interopérables pour le traitement des données. L’Université de 
Stanford a développé BioPortal (http://bioportal.bioontology.org), une plateforme web sémantique pour 
les ontologies/terminologies biomédicales (e.g., édition, navigation, visualisation, annotation de 
données, indexation, etc.) qui assistent les professionnels de santé et les chercheurs en médecine 
dans la construction de système à base de connaissances qui utilisent les ontologies. Cependant, le 
portail ne gère pas les aspects multilingues. Gérer le multilinguisme dans un portail d'ontologies ne se 
limite bien sûr pas à offrir l'interface graphique dans plusieurs langues. Il faut se poser les questions 
de la représentation multilingue des données du portail (ontologies, alignements) et de leur 
valorisation dans les services offerts (recherche, indexation, annotation) ; le tout en utilisant les 
standards du web sémantique. 

Le travail du stage consiste dans un premier temps à faire un état de l’art sur la gestion du 
multilinguisme dans les applications web sémantique et de faire des propositions pour la plateforme 
BioPortal qui seront implémentées dans une instance locale du portail déployée au LIRMM. Dans un 
second temps, il faudra extraire des alignements multilingues (c’est-à-dire des alignements entre 
concepts définis dans des ontologies similaires mais de langues différentes) à partir de diverses 
sources de données (OWL, SQL), en utilisant diverses méthodes d’extraction automatique et à 
réconcilier automatiquement ces alignements dans la plateforme BioPortal. 

Context (eng): 

A key aspect in addressing semantic interoperability for life sciences is the use of terminologies and 
ontologies as a common denominator to structure biomedical data and make them interoperable. 
Ontologies formalize the knowledge of a domain by means of concepts, relations and rules that apply 
to that domain [5]. The Stanford Center for Biomedical Informatics Research (BMIR) group at Stanford 
University (http://bmir.stanford.edu) has invested lot of efforts in developing terminology/ontology-
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based tools and services to assist health professionals and users in their search for electronic 
information available on the Web and in the use of ontologies. The group has developed a Web-based 
portal, the NCBO Bioportal [8] that offer a variety of services to search or index biomedical data as 
well as searching, exploring, annotating and visualizing the available standards ontologies. The portal 
currently only deals with English ontologies and does not deal with multilingualism.  

We have already discussed a set of propositions to deal with multilingualism within BioPortal and to 
represent multilingual mappings [6]. Our main objective is to handle multilingualism in a proper 
semantically rich and consistent manner enabling BioPortal users to use ontologies independently of 
the language and therefore enabling cross lingual search or annotation with ontologies and mining of 
data indexed with ontologies. 

The internship aims first to review the current solutions and approach to deal with multilingualism in 
semantic web applications at the light of recent proposition that have been done in the community. 
Then the intern will implement several methods to extracts the multilingual mappings from different 
sources of data and then reconcile the extracted mappings into a unique repository hosted by our local 
instance of the BioPortal platform. 

Presentation: 

State of the art in the domain will include reviews of approaches such as: GOLD [3], DOOR [1], SKOS-
XL, LEMON [7] and its predecessors (Lexvo, Lingvoj, etc.) as well as the recent LEMON translation 
module [4]. 

Proposition for representation of multilingual content in BioPortal will include: 

- Classifying multilingual ontologies; 

- Review multilingual ontologies in BioPortal; 

- Representation of natural language property for an ontology; 

- Representation of relation between ontologies in different languages; 

- Representation of multilingual mappings; 

- BioPortal internationalization (content and interface). 

You will extract multilingual mappings from several data sources and using several approaches 
(sorted hereafter from simplest to harder): 

- From label descriptions within an ontology description file e.g., OWL. Indeed, some ontologies 
provides multilingual labels using the xml:lang property or another specific syntax. 

- From the UMLS Metathesaurus [2] which is set of terminologies which are manually integrated and 
distributed by the United States NLM. Indeed, UMLS include a few French terminologies. 

- From the CISMEF information system and the HMTP portal which is the biggest source of French-
English mappings for biomedical terms. Format to be clarified. 

- From other unilingual mappings existing between ontologies (eng-eng or fr-fr). BioPortal includes 
large number of mappings between the ontologies. 

- From other multilingual dictionary (alignment of terms) that would be available online e.g., WordNet, 
GoogleTranslate. 

You will systematically represent the mappings using the semantic web standard (i.e., RDF) and use 
the appropriate URIs provided by BioPortal (local instance and original one). Finally, you will 
implement the procedures to upload the mappings into the local BioPortal mappings repository via the 
BioPortal REST web service API. 
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Expected profile: 

- Computer science or informatics master degree students. 

- Experience with semantic Web technologies. 

- Good English oral and writing skills. Good knowledge of French or another EU language is desirable. 

- Excellent writing skills as reports, documentations, and technical notes will always be necessary. 

- Autonomy and initiative, take on technical decisions within the project and justify choices. 

- Friendly person to join a small research team in Montpellier. 

Application: 

For more information about this position, please contact Clement Jonquet (jonquet@lirmm.fr). To 
apply, please send an email including links to (NO ATTACHED DOCUMENTS) the following: 

- a motivation letter describing an explanation of YOUR interest for the position; 

- a curriculum vitae describing your experience and the matches with the expected profile; 

- copies of diplomas and other relevant grade certificates; 

- names and contact details of referees. 

 


