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Recap RDF and SPARQL

Social solutions, not technical ones
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Dedicated machine for loading and testing

• Loading RDF data “solved” problem 
– 1,500,000 triples per second 
– no full text index 

• 400+ RDF files for you on FTP 
• Check: 

• void.rdf 
• RELEASE.meta files
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Uptime/SLA

• Best effort 
– hey it’s free 
– 99.5% goal 

• Challenges 
– Pile-up of long running queries 
– HTTP connection instability 
– Semantic web researchers 
– Bugs in the implementation
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Share Nothing

Node 1  
     Virtuoso 7.2 
 64 cpu cores 
 256 GB ram 
 2.5  TB consumer SSD

Load Balancer 1  
Apache mod_balancer

Node 2 
     Virtuoso 7.2 
 64 cpu cores 
 256 GB ram 
 2.5  TB consumer SSD

Load Balancer 2  
Apache mod_balancer

DNS Round-Robbin
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Users 
writing their own queries
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Enabling new visualisations 
2 Level Protein-Protein interaction

• www.uniprot.org 
–entry focused 

• demand for new vis 
–major work on       

server side 
• SPARQL 
✓ fast 
✓ maintained 
✓ no new dev

http://www.uniprot.org
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Differences from Benchmarks

• Query load unpredictable 
• Peak waves 
• Long running ones 
• It never stops 

• Breaking point key knowledge
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Queries are bigger

• 4000 chars is not enough 

• 32000 chars is not enough 

• Computation is part of the query 
– custom functions key part of the solution
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PREFIX rdf:<http://www.w3.org/1999/02/22-rdf-syntax-ns#>

PREFIX uniprot:<http://purl.uniprot.org/uniprot/>

PREFIX sequence:<http://purl.uniprot.org/sequences/>

PREFIX unirule:<http://purl.uniprot.org/unirules/>

PREFIX taxon:<http://purl.uniprot.org/taxonomy/>

PREFIX rdfs:<http://www.w3.org/2000/01/rdf-schema#>

PREFIX hamap-sparql:<http://example.org/hamap_sparql/>

PREFIX up:<http://purl.uniprot.org/core/>

PREFIX faldo:<http://biohackathon.org/resource/faldo#>

PREFIX method:<http://example.org/method/>

PREFIX keyword:<http://purl.uniprot.org/keywords/>

PREFIX owl:<http://www.w3.org/2002/07/owl#>

PREFIX proteome:<http://purl.uniprot.org/proteomes/>

PREFIX hamap:<http://purl.uniprot.org/hamap/>

PREFIX annotation:<http://purl.uniprot.org/annotation/>

PREFIX xsd:<http://www.w3.org/2001/XMLSchema#>

CONSTRUCT {

      ?this up:annotation ?annotation0, 

            ?annotation1, 

            ?annotation2, 

            ?annotation3, 

            ?annotation5; 

        up:classifiedWith <http://purl.obolibrary.org/obo/19805>, 

            <http://purl.obolibrary.org/obo/334>, 

            <http://purl.obolibrary.org/obo/34354>, 

            <http://purl.obolibrary.org/obo/43420>, 

            <http://purl.obolibrary.org/obo/6569>, 

            <http://purl.obolibrary.org/obo/8198>, 

            keyword:223, 

            keyword:560, 

            keyword:662 . 

    ?annotation0 a up:Function_Annotation; 

        rdfs:comment "Catalyzes the oxidative ring opening of 3-hydroxyanthranilate to 2-amino-3-carboxymuconate semialdehyde, which 
spontaneously cyclizes to quinolinate." . 

    ?pfs1t0 up:annotation ?annotation17 . 

    ?pfs2t0 up:annotation ?annotation27 . 

    ?pfs3t0 up:annotation ?annotation40 . 


Biology is complicated
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Differences from Benchmarks

• Data model larger 
• 170 classes in UniProt 

• 12 SNB 
• 139 predicates 

• 15 SNB
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Differences from Benchmarks

• Data model changes 
• 2005 First benchmarking using UniProt 

80 million triples 
• 2016 … 

22 billion triples
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