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WHERE DO WE START? 

ÅTHE MORE I KNOW ẋ 

Data 

ẁActionable 

KnowledgeẂ 

THE BETTER I MAKE CONFIDENT DECISIONS ! 
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WHAT WE WANT 

ÅDATA INTEGRATION IN CONTEXT 

ÅẁCLEAN DATAẂ Ṹ VARIETY, SIZES, FORMATS 
Å Harmonization & transformation challenges (synonyms, domain-specific 

naming, units, provenance, dynamic fields, cross-domain concepts) 

ÅSYSTEMS APPROACH 

ÅCOLLABORATIONS, CONSORTIA, DATA SHARING 

ÅNEED TO BE FLEXIBLE, ADAPTABLE, EXTENSIBLE 
Å  W3C RDF standard formats, semantic web, machine readable 

Å Provenance, versioning, access management, compliance 



 

CENTER FOR COMPUTING FOR LIFE SCIENCES (CCLS) PRESENTS: DATA FOR DECISION MAKING : LAB , ENTERPRISE, WEB  
 

CHALLENGES  
HOW TO DEAL WITH THEM 
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A ñSEMANTIC KNOWLEDGEBASEò? 

ÅDATA IN CONTEXT 

ÅHow much costs an APPLE?  

 

ÅBASED ON RESOURCE DESCRIPTION (RDF) 

ÅGene    Protein 

ÅProtein    Pathway 

ÅPathway    Disease 

encodes 

regulates 

modulated in 
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SEMANTIC KNOWLEDGEBASE  

ÅA NETWORK OF RELATED INFORMATION 
Å To understand systems biological relevance of complex mechanisms 

Å A network able to define pattern-based signatures of biological functions 

Å A network which allows inference and reasoning 

 

ÅDATA OUT OF CONTEXT IS MEANINGLESS,    

DATA IN CONTEXT MEANS EVERYTHING 
ÅẁA protein is present at elevated concentration.Ẃ So what? 

ÅẁItṾs a key enzyme in a disease-related pathway.Ẃ Aha! 

ÅẁItṾs only expressed during the growth cycle of the pathogen.Ẃ Aha! 
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CORE SEMANTIC TECHNOLOGIES  

ÅRESOURCE DESCRIPTION FRAMEWORK (RDF)  
Å Open, W3C standard based framework, interoperable and 

extensible by design 
 

ÅONTOLOGIES  
Å describe resources and relationships according to their explicit 

meaning, and can be modified, merged, iteratively applied to data 
 

ÅSPARQL  (RDF QUERY LANGUAGE) AND OWL (WEB 

ONTOLOGY LANGUAGE)  
Å support network queries, pattern-based screening, inference and 

rules-based transformations 
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WE NEED HARMONIZATION  é 
WHEN WE WANT TO MAP, INTEGRATE & SHARE DATASETS 

ÅẁDOMAIN BABELẂ 
Å Namespaces, URIs  

Å Ontologies  

Å Terminologies  

Å Synonyms (Classes, Instances, Relationships) 

ÅTRANSFORMATIONS 
ÅTime & Dates, Units, ẋ 

ÅẁDIRTY DATAẂ CLEAN-UP 
Å Duplicates, inconsistent assertions 

Å Contradicting versions 

 



 

CENTER FOR COMPUTING FOR LIFE SCIENCES (CCLS) PRESENTS: DATA FOR DECISION MAKING : LAB , ENTERPRISE, WEB  
 

HARMONIZED RDF INTEGRATION 
NAMESPACES, ONTOLOGIES, THESAURI, INFERENCE 
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INTEGRATED. AND NOW? 

ÅUNDERSTAND YOUR NETWORK! 

ÅENRICHMENT:  

Åwhich resources? source quality? 
ÅOMICs, assays, pathways, molecular interactions, diseases, 

clinical, taxonomic, animal models, demographic, geo-spacial ẋ 

Åwhat for?  
Åqualification, validation, functional biology, mechanism of actions, 

adverse effects, efficacy, drug targets 
 

ÅTHE LINKED OPEN DATA INITIATIVE 
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2008 2009 2010 2011 

LINKED OPEN DATA (LOD) CLOUD 


