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The Discovery Platform: ‘Open PHACTS

W Open Pharmacological Space

- The Open PHACTS project has many non-technical benefits

= The Open PHACTS discovery platform has many technical benefits

Qutline

— Dataintegration in two slides

— The technical detalils

— How we deliver and work with our customers



Open PHACTS

The Ch a”enge W Open Pharmacological Space

Public Drug Discovery Data:

Pharma are accessing, processing, storing & re-processing

Literature Genbank
Patents PubChem Databases J

I ¢ ¢
7

: : Firewalled Databases
Data Integration Data Analysis

www.openphacts.org



Data Integration Approaches Open PHACTS

W Open Pharmacological Space

Queries Queries

Data Warehouse Mediator
Extract Query
Transform Reformulation
Load

Data Data

Data Data

Source Source Source Source




Open PHACTS

Technical Issues ‘L Open Pharmacological Space

Scalability

- heterogeneity
- data size
Sources change

- divergence of data warehouses from underlying
sources

The complexity of semantics (not just syntax)
Need interactive speed
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TECHNICAL DESIGN



Open PHACTS

Guiding Principles W Open Pharmacological Space

Respect data providers

Make It easy for application developers
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5  Guidelines for exposing data as RDF in Open PHACTS
o
= Open PHACTS Working Draft 23 August 2012
This version:
http:/mwww.openphacts.org/specs/2012/WD-rdfguide-20120823/
Latest published version:
http://iwww.openphacts.org/specs/rdfguide/
Latest editor's draft:

http:/www.bigcat.unimaas.nl/~egonwi/rdfguide/
Previous version:

none
Editor:

Eagon Willighagen, Maastricht University
Authors:

Carina Haupt, University of Bonn

Andra Waagmeester, Maastricht University

Marc Zimmerman, Fraunhofer SCAI

Eagon Willighagen, Maastricht University

This document is licensed under a Creative Commons ShareAlike Attribution 3.0 License.



http://www.openphacts.org/specs/rdfguide/
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>5000 types

Implemented using the Quantities, Dimension, Units, Types ~ 100 units
Ontology (http://www.qudt.org/)
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Data Providers: VOID A

A

Gpe__n PHACTS

Dataset Descriptions for the Open Pharmacological Space
Open PHACTS Working Draft 19 October 2012

This version:
hitp://iwww.openphacts.org/specs/2012/WD-datadesc-20121019/
Latest published version:
hitp/’www.openphacts.org/specs/datadesc/
Latest editor's draft:
hitp.//iwww.cs.man.ac.uk/~graya/ops/2012/ED-datadesc/
Previous version:
hitp//iwww.openphacts.org/specs/2012/WD-datadesc-20120816/
Editor:
Alasdair J G Gray, University of Manchester
Authors:
Christian Brenninkmeijer, University of Manchester
Chris Evelo, Maastricht University
Carole Goble, University of Manchester
Alasdair J G Gray, University of Manchester
Andra Waagmeester, Maastricht University
Egon Willighagen, Maastricht University
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This document is licensed under a Creative Commons Shareflike Attribution 3.0 License.



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

| Open Pharmacological Space

PS5 VolID Specification | W3C VoID Specification | About

Input: dataset characteristics

- VYolD Metadata

VolD Title
| Example VolD Document |

WolD Description

Example description of the YolD document

VolD Creator
| |

Provide a URl {(Web |D) identifying the person or organisation that
actually provides the dataset in  RDF (for example:
http:/ fexample.org/me).

YolD Created Date
12013-04-14 '

Enter the date when the VolD description was created.

+ General dataset metadata

| Ready

Output: VoID Dataset Description

## wyour VoIl description
<w» rdf:type wolid:DatasetDescription ;
dcterms:title "Example VolD Document"*"xsd:i:string
doterms:description """Example description of the
document"""**xsd:string ;
pav:createdBy <>
pav:createdin "2013-04-14"*"xsd:date ;
foaf:primaryTopic :myDS .

## your dataset description

1myDS rdf:type wvoid:Dataset ;
foaf:homepage <http:///example.org/> ;
dcterms:title "Example Dataset"""xsdistring ;

void:uriSpace "http://example.org/"**xsd:string ;

fprefix dcterms: <http://purl.org/dec/terms/>

fprefix foaf: <http:///xmlns.com/foaf/0.1/>

fprefix pav: <http://purl.org/pav/2.0/>

fprefix rdf: <http://www.w3.0rg/l9%%/02/22-rdf-syntax-ns§>
fprefix rdfs: <http://www.w3.o0rg/2000/01/rdf-schema#>
fprefix skos: <http://www.w3i.org/2004/02/skos/coreés
fprefix woid: <http://rdfs.org/ns/woid#>

fprefix xsd: <http://www.w3. ar_f:DleKELSchema#>

fprefix : <#>

VolD

doterms:description """A simple dataset in ROF.""""*"xsd:i:string
pav:license <http://creativecommons.org/licenses/by-sa/3.0/> ;
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Why Provenance Matters W Open Pharmacological Space

Using a community specification known as | Tewmowdw |

[
“VoID” (Vocabulary of Interlinked Datasets) e - |

v Vol e Ot VD et e

Record version, author, derivations o
[ R
Builds trust with users — know what you are o e

- Provenance

qguerying (and why it might have changed)

?
i Please select the origin of the data from the following options and then
complete the resulting form.

C () Using Original Data Location

Provides mechanism to provide usage Rl o Domrloated  cpyof e rginal

i . . e (O Data format conversion, e.g. RDBMS -> RDF
statistics back to providers, help them i G e

- Downloaded from

underStand the Value ‘Gmm Provide a URI for the location where the data was downloaded from.
Easier to track errors and ensure quality ;m ! s, rorce e vsn e or e gl et 5 for M

. . . . . . s Date downloaded
ACtlvely partICIpatlng In Communlty Enter the date when the data was downloaded.

I: Downloaded by

provenance programme (W3C) | it o e pr o g h dmioeded e e




Data Providers: More
provenance - nanopubs
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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

neXtprot.

Concept
Web
Alliance

Guidelines for Nanopublication
Concept Web Alliance Working Draft 02 January 2013

This version:
www.nanopub.org/2013/WD-/guidelines/1.8-20130102/
Latest published version:
www.nanopub.org//guidelines/1.8/
Latest editor's draft:
hitp/nanopub.org/quidelines/working draft
Previous version:
hitp:/fiwww.nanopub.org/guidelines/1.8
Editors:




Data Providers: More Open PHACTS

provenance - nanopu bs W Open Pharmacological Space
‘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:S10_000053 [ a range:StartPosition; sio:SIO_000300 1063 ] ; .
sio:SI0_000053 [ a range:EndPosition; sio:SIO_000300 1063 ] ; Assertion
15
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"; P u bl |Ca.t| on
pav.createdBy "Christine Chichester", "Oliver Karch", "Pascale Gaudet"; I f
dcterms:created "2012-05-16T08:32:30.758274Z"Mxsd:dateTime : nito

dcterms:rights <http://creativecommons.org/licenses/by/3.0/> ;
dcterms:rightsHolder <http://nextprot.org> .
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Open PHACTS

ChemlStry Reg|5trat|0n W Open Pharmacological Space

- Existing chemistry registration system uses ggg::tl:%n
standard ChemSpider deposition system: Normalisation ﬁ
includes low-level structure validation and & Q/C
manual curation service by RSC staff. m

* New Registration System in Development

» Utilizes ChemSpider Validation and
Standardization platform including
collapsing tautomers -

» Utilizes FDA rule set as basis for Chemsplder
standardization

» Will generate OpenPHACTS identifier
(OPS ID)

The free chemical database



‘Open PHACTS

Identlty Resolution W Open Pharmacological Space

(C mme. )

'dentiiiy “Adenosine
Resolution | receptor 2a”

Service

Identifier )

DrucBANK «— Y)Y ChemSpider Woenios | S

Open Data Drug & Drug Target Database The free chemical database

4 * g@Concept R ot 98 |
'Wiki >ChEMBL ¥ _: ?@3‘“'
'I'...=..

WIKIPATHWAYS

Pathways for the People



Open PHACTS

Id entity Resolution W Open Pharmacological Space

Strict Relaxed
S l b
Analysing Browsing

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. Identity [ agenosine
Better performance (when co-located). Resolution | receptor 2a”
. . . . . . Service
Provision of flexible mappings: Scientific lenses. —
. ] ) Identifier P12374
IRS: Identity Resolution Service Ma;agement EC2.43.4
text — to — URI functionality ervice CS4532

Driven by ConceptWiki
http://ops.conceptwiki.org/web-ws/
Manually curated
(sub)String search is performed externally to the RDF store



External Services Open PHACTS
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Domain

» Chemistry Structure Search Specific
« ChemSpider J—
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)



Open PHACTS

W Open Pharmacological Space

Applications

Chemistry
Data Cac h e Registration

Normalisation
& Q/C

Identit .
en '.y “Adenosine . Domain E
R§S°'”.'t'°" recepicl 7" Linked Data API ®orxuL, i, 3son) Specific |
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Accessing the platform ‘Open PHACTS

W Open Pharmacological Space

; ..}‘LOPEI'I PHACTS Linked Data APl ®orxwL, 17L, 3s0n)

Developerhiome: wanthelpe: Blejelifppj=igjezidfein] Setmy ARITkeys! Featired Apps:

OpenPHACTS API Active Docs

The response template for each operation colour coded as follows:

* Required elements that always return a single value.
* Required elements that return either a single value or an array.
e Optional elements that always return a single value

e Optional elements that return either a single value or an array.

Operations

OpenPHACTS API
Chemical Structure Exact Search /structure/exact &3
InchiKeytn URL fstructure Eﬂ

inchito URL sstructure (38



Linked Data API ‘Open PHACTS

W Open Pharmacological Space

ﬁ linked-data-api

API and formats to simplify use of linked data by web-developers Search projects

JProjact Home | Downloads Wiki lssues  Source

Summary People

Project Information Linked data offers a set of best practices for publishing, sharing and linking data and information on the web. It is based on use of
@53 +7 Recommend thia on Google http URIs and semantic web standards such as ROF.

Starred by 100 For some web developers the need to understand the RDF data model and associated serializations and query language
. Y USers (EPARQL) has proved a barrier to adoption of linked data. This project seeks to develop APls, data formats and supperting tools
Project feeds

to overcome this barrier. Including, but not limited to, accessing linked data via a developer-friendly JSON format.

Code license
MIT License

Content license
Creative Commeons 3.0 BY

Labels
linkeddata, semanticweb,
JSON, REST



The Linked Data API

‘0 pen PHACTS
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v<result format="linked-data-api" version="0.2" href="http://ops.few.vu.nl/compound?zu
4ed1d7bd£f9d5">
v<primaryTopic href="http://www.conceptwiki.org/concept/38932552-111f-4ade-adba-ded
<prefLabel xml:lang="en">Sorafenib</prefLabel>
v<exactMatch>
<item href="http://www.conceptwiki.org/concept/38932552-111f-4ade-ad6a-4edld7b
v<item href="http://rdf.chemspider.com/187440">
<ro5_violations datatype="double">0.0</ro5_violations>
<psa datatype="double">9.235E-18</psa>
<logp datatype="double">4.818</logp>
<hbd datatype="double">3.0</hbd>
<hba datatype="double">7.0</hba>
<inDataset href="http://www.chemspider.com"/>
<smiles>0</smiles>
<inchikey>MLDQJTXFUGDVEQO-UHFFFAOYSA-N</inchikey>
<inchi>0</inchi>
</item>
v<item href="http://data.kasabi.com/dataset/chembl-rdf/chemblid/CHEMBL1336">
<inDataset href="http://data.kasabi.com/dataset/chembl-rdf"/>
<rtb datatype="int">6</rtb>
<mw_freebase datatype="double">464.825</mw_freebase>
<molform>C21H16C1F3N403</molform>
<full mwt datatype="double">464.825</full_mwt>
</item>
v<item href="http://wwwid.wiwiss.fu-berlin.de/drugbank/resource/drugs/DB00398">
<toxicity>0</toxicity>
<proteinBinding>99.5%</proteinBinding>
<description>0</description>
<biotransformation>0</biotransformation>
<inDataset href="http://linkedlifedata.com/resource/drugbank"/>
</item>
</exactMatch>
<inDataset href="http://www.conceptwiki.org"/>
</primaryTopic>
<extendedMetadataVersion href="http://ops.few.vu.nl/compound?uri=http%3A%2F%2Fwww.
4ed1d7bdf9d5& metadata=all%2Cviews%2Cformats$2Cexecution%2Cbindings$2Csite"/>
<definition href="http://ops.few.vu.nl/api-config"/>
</result>

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
gueries allowing filtering,

pagination, export etc.



Infrastructure

Hardware (development)

- 2 X Intel Xeon E5-2640 - 384 GB
DDR3 1333MHz RAM -1.5TB
SSD -3TB 7200rpm

Triple Store

- Virtuoso 7 column store

- Shown to scale to > 100 billion
triples

Network
- AMX-IS
- Extensive memcache

Open PHACTS

W Open Pharmacological Space

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

Semantic Workflow Engine

Data Cache

(Virtuoso Triple Store)

vo/ OPENLINK

<4 S OFTWARE
Making Technology Work For You®



Open PHACTS

Performance |
W Open Pharmacological Space

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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DEVELOPMENT PROCESS
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» Hackathon 2 » Hackathon 3

» Alpha for public release

» Focused User Feedback » Platform On Hosting Provider

P 1st Hackéthon > GUiHackathon » Revised Platform Implementation

Open PHACTS 0 Month Lashwp Demo

s >HostingSelected

Makinq Technology Work For You!®

» Hosting Partner On-board

b Drive Team In-Place

nw- » Linked Data API -
» Tech Team Kickoff ’ PI’OtOtype » Usathon > PU bl IC Release
Open Phacts

012 12013

b |Mar |Apr |May [Jun |Jul |Aug |Sep |Oct |Nov |Dec ‘Jan | Feb |Mar |Apr |May |Jun [Jul |Aug |Sep |Oct |Nov |Dec ’Jan | Feb | Mar |Apr |May |
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@ ] |Searﬂhﬂrv,rpeammmand @|Ei Explore Gist Blog Help .p-groth 2 ¥

Repositories & Members # Edit openphacts's Profile
Find a Repository... All Public Private Sources Forks Mirrors

L - Java %1 po
| ops-platform-setup

documentation and scripts for setting up the openphacts platiorm
Open PHACTS

Last updated 2 days ago
Open Pharmacological Space

17| BridgeDt Java 3 4
Open PHACTS forked from amarillion/BridgeDb

Dpenphac’ts Last updated 3 days ago
EU coreGUI JavaSeript 9 o
pmu@openphacts.org ==

This is the repo for the central GUI APl and GUI components code
Last updated 4 days ago

http://www.openphacts.org
Joined on Nov 03, 2011

14 4 51 I| oPs_LinkedDataApi PP 43 P

ublic repos rivate repos members ) ) ) ) )
s - A repository to host API configuration files, and code extensions

Last updated 4 days ago
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Rapld lteration W Open Pharmacological Space

+ Beta users — time to influence our direction
+ Agile development cycles
+ Driven by end-user requirements

+ Open Development



Open PHACTS

Where we are going... W Open Pharmacological Space

+ Ramping up data

+ Speed optimizations

+ AP| 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

