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Abstract

At Novartis Institutes for Biomedical Research (NIBR), we run a number of applications and services that rely on two highly interdependent levels of knowledge. Firstly, a rich terminology of our domains (biology, chemistry and medicine) and, secondly, a storage of cross-reference entries that contains dynamic links between a large number of internal and external knowledge repositories. We call the latter the terminology hub. The number of terms in our terminologies amounts to almost 1.6 Mio whereas our Terminology Hub contains more than 8 GB of referential data. 
We are currently investigating the challenges and benefits to shift the data storage from a relational database in Oracle to an RDF model which will enable us to make usage of the richer semantics and standardized expression of knowledge.
Introduction

Research in the pharmaceutical industry is highly knowledge based. However, the required knowledge can only be found in disparate knowledge sources that are not interconnected. In general, when scientists work on whatever topic and they hit an unforeseen information need or they want to elaborate on some details they have to access and search another application. For example, a scientist reads a gene name in a text and wants to know if there exist some drugs related to that gene. Then, she/he needs to call another database, to login to this database and search the database in order to access this information. This process is cumbersome and time-consuming since for each semantic facet of the gene it has to be repeated. Additionally, it is prone to errors because in data repositories different terms are used for citing the gene such as the gene name, any synonym of the gene name, an accession number or an identifier. As a result, the search may fail and the results may not be found although present in the data repository.
In NIBR, we have been developing a semantic integration layer on top of knowledge resources that has been implemented within various services and applications. It makes use of a rich vocabulary and of a Terminology Hub containing cross-references between data repositories. Making use of the knowledge the scientist can access all data at hand with just a single mouse-click.
Methods

In order to provide the underlying knowledge for context-sensitive knowledge access, we analyze a large variety of data feeds on a regular basis in e.g. genomic, proteomic, pathway, chemistry, literature, competitive and patent fields. We automatically extract and connect the information contained in this feeds and create the vocabularies, the Terminology Hub by applying rules of transitivity, reference and integrity to the data. We also build the rules that allow querying the diverse systems containing the data. Furthermore, we semi-automatically curate data to create links to our internal data bases like connections between genes and assay numbers. The results of these processes are then stored in a set of relational data bases, part of our data integration back-end and linked to full-text indexes using other technologies. Queries to this back-end applying standard SQL statements are encapsulated within Web Services.
Looking at the progress being made in the Semantic Web community, we are currently working on an evaluation of RDF and its expressive means to add more value to our data. For example, SKOS (Simple Knowledge Organization System) provides all relations to represent the content of our terminologies, thus, ensuring a higher degree of interoperability with other applications at NIBR.
Conclusion

Given the expected advantages of Semantic Web technologies a transformation of our data to RDF structures seems promising. However, having in our case to encode a lot of data, it still has to be evaluated whether RDF can be used as representation language. With RDF the amount of data to store will increase. We will check if our services and applications continue having a reasonable response time when querying the Terminology Hub converted to RDF format. 
