
How does it work? 

Paul Groth 

@pgroth 

http://www.few.vu.nl/~pgroth/ 



The Discovery Platform: 

The Open PHACTS project has many non-technical benefits 

The Open PHACTS discovery platform has many technical benefits 

 

Outline 

– Data integration in two slides 

– The technical details 

– How we deliver and work with our customers 

 



Public Drug Discovery Data: 
Pharma are accessing,  processing, storing & re-processing  

 

Literature
PubChem

Genbank
Patents

Databases
Downloads

Data Integration Data Analysis
Firewalled Databases

www.openphacts.org 

The Challenge 



Data Integration Approaches 
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Technical Issues 

- Scalability 

- heterogeneity 

- data size 

- Sources change 

- divergence of data warehouses from underlying 

sources 

- The complexity of semantics (not just syntax) 

- Need interactive speed 

 

 



TECHNICAL DESIGN 



Guiding Principles 

Respect data providers 

 

Make it easy for application developers 
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Data Providers: RDF 

http://www.openphacts.org/specs/rdfguide/ 

http://www.openphacts.org/specs/rdfguide/


Quantitative Data Challenges 

STANDARD_TYPE   UNIT_COUNT 

---------------- ------- 

AC50                  7  

Activity            421  

EC50                 39  

IC50                 46  

ID50                 42  

Ki                   23  

Log IC50             4  

Log Ki               7  

Potency              11  

log IC50             0  

 

STANDARD_TYPE      STANDARD_UNITS     COUNT(*) 

------------------ ------------------ -------- 

IC50               nM                   829448  

IC50               ug.mL-1               41000  

IC50                                     38521  

IC50               ug/ml                  2038  

IC50               ug ml-1                 509  

IC50               mg kg-1                 295  

IC50               molar ratio             178  

IC50               ug                      117  

IC50               %                       113  

IC50               uM well-1                52  

IC50               p.p.m.                   51  

IC50               ppm                      36  

IC50               uM-1                     25  

IC50               nM kg-1                  25  

IC50               milliequivalent          22  

IC50               kJ m-2                   20  

~ 100 units 

>5000 types 

Implemented using the Quantities, Dimension, Units, Types 

Ontology  (http://www.qudt.org/) 



Data Providers: VOID 

http://www.openphacts.org/specs/rdfguide/ 

http://www.openphacts.org/specs/rdfguide/




Why Provenance Matters 

Using a community specification known as 

“VoID” (Vocabulary of Interlinked Datasets) 

Record version, author, derivations 

Builds trust with users – know what you are 

querying (and why it might have changed) 

Provides mechanism to provide usage 

statistics back to providers, help them 

understand the value 

Easier to track errors and ensure quality 

Actively participating in community 

provenance programme (W3C) 



Data Providers: More 

provenance - nanopubs 

Highly curated database 

Give credit to the curators 

Provenance at the record level 

Extends existing RDF based 

infrastructure 

– You can progressively add these 

features as needed  



Data Providers: More 

provenance - nanopubs 
:NX_P35916-2_PTM-0255_1063 a np:Nanopublication  . 

 

:NX_P35916-2_PTM-0255_1063  

                              np:hasAssertion :NX_P35916-2_PTM-0255_1063_assertion  ; 

            np:hasPublicationInfo :NX_P35916-2_PTM-0255_1063_publicationInfo; 

            np:hasProvenance :NX_P35916-2_PTM-0255_1063_provenance. 

 

:NX_P35916-2_PTM-0255_1063_assertion {:NX_P35916-2_PTM-0255_1063_PTM-Modif  

     bp:participant nextprot:NX_P35916-2, ptm:PTM-0255 ;  

    sio:SIO_000008 [ a range:RangedSequencePosition ;  

     sio:SIO_000053 [ a range:StartPosition; sio:SIO_000300 1063 ] ; 

     sio:SIO_000053 [ a range:EndPosition; sio:SIO_000300 1063 ] ;  

     ] ; 

    rdfs:comment "Phosphotyrosine modification of amino acid 1063 of 

                         Vascular endothelial growth factor  

                        receptor 3 isoform 2 (Homo sapiens)."^^xsd:string ; 

    a bp:MolecularInteraction . 

} 

 

:NX_P35916-2_PTM-0255_1063_publicationInfo { 

    :NX_P35916-2_PTM-0255_1063 bp:dataSource "neXtProt database" ; 

    pav:versionNumber "1.0" ; 

    pav:authoredBy "CALIPHO project"; 

    pav:createdBy  "Christine Chichester", "Oliver Karch", "Pascale Gaudet"; 

    dcterms:created "2012-05-16T08:32:30.758274Z"^^xsd:dateTime ; 

    dcterms:rights <http://creativecommons.org/licenses/by/3.0/> ; 

    dcterms:rightsHolder <http://nextprot.org>  . 

} 

Assertion 

Publication 

Info 
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Chemistry 

Registration 

Normalisation  

& Q/C 

indexing 

Chemistry Registration 

• Existing chemistry registration system uses 

standard ChemSpider deposition system: 

includes low-level structure validation and 

manual curation service by RSC staff.  

 

• New Registration System in Development 

• Utilizes ChemSpider Validation and 

Standardization platform including 

collapsing tautomers 

• Utilizes FDA rule set as basis for 

standardization 

• Will generate OpenPHACTS identifier 

(OPS ID) 
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IMS: Identity Management Service 

Instance level mappings are held externally to the RDF store 

Driven by BridgeDB 

 http://www.bridgedb.org 

Injected into queries at run-time. 

Better performance (when co-located). 

Provision of flexible mappings: Scientific lenses. 

 

IRS: Identity Resolution Service 

text – to – URI functionality 

Driven by ConceptWiki 

http://ops.conceptwiki.org/web-ws/ 

Manually curated  

(sub)String search is performed externally to the RDF store 

Identity Resolution 

Strict Relaxed 

Analysing Browsing 

Identity 

Resolution 

Service 

Identifier 

Management 

Service 
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Domain 

Specific 

Services 

External Services 

• Chemistry Structure Search 

• ChemSpider 

structure/substructure/similarity search 

served by dedicated OPS Servers and 

segregated OPS dataset 

 

• JSON API tuned to deliver full support for 

OPS queries and accessed via Javascript 

widgets  

 

• Improved performance expected with 

NoSQL development in progress 

 

• More services can be added (e.g. blast) 
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Linked Data API (RDF/XML, TTL, JSON) 

Accessing the platform 



Linked Data API 



The Linked Data API 

Developer Friendly 

Based on community standards 

 REST 

 JSON, XML, TSV 

 Linked Data API 

Architecture chosen to allows for 

optimised performance tuning 

Not just data access, but complex 

queries allowing filtering, 

pagination, export etc. 



Data Cache  
(Virtuoso Triple Store) 

Semantic Workflow Engine 

Linked Data API (RDF/XML, TTL, JSON) 

Infrastructure 

 

Hardware (development) 

- 2 x Intel Xeon E5-2640  - 384 GB 

DDR3 1333MHz RAM - 1.5 TB 

SSD  - 3TB 7200rpm 

 

Triple Store 

- Virtuoso 7 column store 

- Shown to scale to > 100 billion 

triples 

 

Network 

- AMX-IS 

- Extensive memcache 



Performance 

What can you expect currently 

 

• 0.2s for all cached queries  

• We are aggressive with caching 

 

• Example times no caching 

• Pharmacology queries (first 50 results): 1.7s median 

• Compound Information: 1.9s median 

• We see sub-second response times on many calls  

 

• Depending on input you may get very large amounts of data back 

• Use pagination 

• Or make sure you do a background call 

 

• Optimized for concurrent calls 
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The Discovery Platform 



DEVELOPMENT PROCESS 







Rapid Iteration 

Beta users – time to influence our direction 

Agile development cycles 

Driven by end-user requirements 

Open Development 

 



Where we are going... 

Ramping up data 

Speed optimizations 

API additions 

Building a platform that helps you 

Email us at pmu@openphacts.org to be added to the 

ops-dev-public mailing list 

 

 

 

 

http://dev.openphacts.org 

Create! 

mailto:pmu@openphacts.org

