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EBI RDF Platform: 6 months in 



What is EMBL-EBI? 

•  Part of the European 
Molecular Biology 
Laboratory 

•  International, non-profit 
research institute 

•  Europe’s hub for 
biological data services 
and research 

•  Based in Hinxton, 
Cambridge 



Data resources at EMBL-EBI 
Genes, genomes & variation 

ArrayExpress Expression Atlas Metabolights 
PRIDE 

InterPro Pfam UniProt 

ChEMBL ChEBI 

Literature & 
ontologies 

Europe PubMed Central 
Gene Ontology 
Experimental Factor 
Ontology 

Molecular structures 
Protein Data Bank in Europe 
Electron Microscopy Data Bank 

European Nucleotide 
Archive 
1000 Genomes 

Gene, protein & metabolite expression 

Protein sequences, families & motifs 

Chemical biology 

Reactions, interactions & 
pathways 

IntAct Reactome MetaboLights 

Systems 
BioModels 
Enzyme Portal 

BioSamples 

Ensembl  
Ensembl Genomes 

European Genome-phenome Archive 
Metagenomics portal 



Why RDF at EMBL-EBI? 

•  Interest for a number of years from some of our user 
base particularly some industry partners 

•  Betas and pilots starting up within individual EBI projects 
without coordination  

•  Overall feeling that technology is maturing and life 
science RDF community is growing  

•  EBI RDF has been available elsewhere but users had 
concerns of stability and faithfulness to source 



Components for each resource 

•  Stable public SPARQL endpoint 
•  Stable = production level service 

•  Consistent documentation with 
•  Example queries 

•  Schema diagram 

•  Data set description (VOID) 

•  Bulk downloads 
•  Full RDF download from FTP site 

•  Hosted via Linked Data Browser (lodestar – common look 
and feel across resources) 



Numbers of triples 

11,385,558 triples 

102,520,402 triples 

374,762,364 triples 

447,149,547 triples 

12,487,422 triples 

9,024,662,088 triples 



Technical Infrastructure 

128GB RAM 
500GB SSD 

128GB RAM 
500GB SSD 

Virtuoso 
6.1.7.2 

Virtuoso 
6.1.7.2 

Tomcat 
LodeStar webapp 
(Jena/Virtuoso JDBC 
Bridge) 

 

Load 
balancer 

Data center 1 Data center 2 

Tomcat 
LodeStar webapp 
(Jena/Virtuoso JDBC 
Bridge) 

 

1 Virtuoso 
instance per 
resource 



Loading times and benchmarking 

•  Loading tests run 8 virtual CPU core, 128GB RAM, 3TB 
SAN storage on flash-based Violin array. 
•  RedHat Enterprise Linux version 6, virtualised on VMWare 

infrastructure   

•  Tested Sesame, OWLIM-lite, OWLIM-SE, Virtuoso 6 and 
7 



Usage analysis 

•  Load balancer access logs 
•  No. of user 

•  Number of queries 

•  Log every SPARQL query 
•  Including execution time 

•  Query analysis using Jena 
•  Path size 

•  Used SPARQL operators 
•  UNION, OPTION, GROUP, FILTER, SERVICE, SUBQUERY  

•  Predicate vocabularies 



Usage 

•  ~500 unique visitors per month 
•  ~55 millions hits to site 

•  Most usage coming from UK 
•  Internal pipelines and API calls that use the RDF platform  

•  Some datasets being downloaded and hosted externally 
behind other public APIs 
•  OpenPhacts project and ChEMBL RDF 

•  Most resources already have good modes of access 



Number of queries (6 months) 

*Excludes ~90 million queries generated 
By internal pipeline between Dec 1-4th 2013 
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Query execution time 

32768369 
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Query path size 
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SPARQL elements 
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SPARQL elements cont… 
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Predicate vocabularies 

* Excludes rdf vocabulary 

Total* 

atlasbase 

atlasterms 

bao 

bibo 

bio2rdf 

biologyqualifiers 

biomodelsvocabulary 

biopaxlevel3 

biopaxrelease 

biosd 

chembl1921 

chembl2 

chembl2822822 

•  47 different vocabularies in total 
•  577 relations  



Performance problems 

•  Federated querying 
•  One triple store vs multiple federate stores 

•  We use lots of ontologies (3.9 million OWL class usage) 
•  Transitive queries still hard to answer 

•  Get metformin associated pathways with differentially expressed 
genes, find any proteins that are targets for known diabetes drugs 

•  Some big datasets coming in 2014 
•  Ensembl gene database. 78 different species  

•  Many billions of triples 



How can we help 

•  All datasets are publicly available form FTP site 
•  Currently ~1 billion triples 

•  More datasets planned in 2014 expect triples to rise 

•  We have complex biological queries currently difficult to 
ask 
•  We need better inference support 

•  We need federated queries to scale 

•  Open for collaboration on projects to help develop and 
push this technology 
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Requests per day, 2003-2013 



Selected variables 
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Query variables 
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RDF platform Released October 2013 










