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Part I 
Introduction to Semantic Technology 



Resource Description Framework - RDF  
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Ontologies 
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Uniform Resource Identifier - URI 

§  In RDF everything is a triple built from resources and literals 
•  <Subject	
  Predicate	
  Object>	
  
•  <Subject	
  Predicate	
  Literal>	
  

§  Every RDF resource has a Uniform Resource Identifier (URI) 
•  NCI Thesaurus, term Mild Adverse Event 

h4p://ncicb.nci.nih.gov/xml/owl/EVS/Thesaurus.owl#C41338	
  

§  Namespaces provide a convenient way to group related resources together 
•  Define the namespace prefix nci 

xmlns:nci=“h4p://ncicb.nci.nih.gov/xml/owl/EVS/Thesaurus.owl#”	
  
•  To obtain the Qualified Name (qname) 

nci:C41338	
  



Inference 

§  RDFS and OWL define an extensive vocabulary for building ontologies 
•  Example: <hasCiMzen	
  owl:inverseOf	
  livesIn>	
  

§  Meaning is defined by the way new triples are inferred from existing triples 
•  Stated Triples 

<Bob	
  livesIn	
  Paris>	
  
<hasCiMzen	
  owl:inverseOf	
  livesIn>	
  

•  Inferred Triple 
<Paris	
  hasCiMzen	
  Bob>	
  

§  Inference engines provide reasoning capabilities for formal ontologies 

§  Formal ontologies have a precise mathematical foundation based on 
first-order logic, set theory, and model theory 



RDF Representation - Graphs 



RDF Representation - Ontology Editors 



RDF Representation - Serializations 

RDF/XML 
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N-Triple 



RDF Query Language - SPARQL 



RDF Query Language - SPARQL 



W3C Semantic Standards 

§  Resource Description Framework (RDF) 
•  RDF defines how to express information as a directed graph of resources 
•  Every resource has a URI and is part of a namespace 

§  RDF Schema (RDFS) and Web Ontology Language (OWL) 
•  A set of standard predicates to build ontologies (vocabularies, schemas) 
•  Inference capabilities 

§  SPARQL Protocol and RDF Query Language (SPARQL) 
•  Language to query a RDF data sets 

§  Simple Knowledge Organization System (SKOS) 
•  Small RDF vocabulary for building concept models (thesauri, etc.) 



Federation and Linked Data  

§  Semantic models in RDF format are easy to federate 
§  Federation of Data = union of triples from both graphs 
§  Linked Data = referencing between graphs 

Federated Graph  
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Linked	
  Open	
  Data	
  (LOD)	
  and	
  The	
  Cloud	
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Linked Open Data (LOD) Cloud	
  

Richard Cyganiak 
Anja Jentzsch 
http://lod-cloud.net/  



Semantic Technology Application Areas 

§  Semantic Web 
•  Move the web beyond a web of documents, add semantics 
•  Large scale web data integration 

§  Knowledge Management 
•  Vocabularies, taxonomies, thesauri, nomenclature, dictionaries 

e.g. SNOMED CT, NCI Thesaurus, HGNC, etc. 
•  Domain ontologies, i.e. formal knowledge representation and reasoning 

capabilities for a certain domain of interest 

§  Roche Data Standards Office 
•  Data standards and metadata driven workflow 
•  Metadata registries, e.g. based on ISO 11179 
•  Data integration and master data management 



 
 

Part II 
Metadata Management at Hoffmann-La Roche 



Roche Data Standards Office  

§  Design and manage end-to-end clinical trial data standards 
•  from protocol to submission 
•  with supporting business processes 

§  Drive adoption of current and future industry standards 

§  Provide lifecycle management and governance for all data standards 

§  Contribute to external standards bodies 
•  CDISC 
•  TransCelerate 
•  Phuse/FDA 



Roche Global Data Standards Repository 

§  Single point of access for end-to-end data standards 
•  Protocol and Study Design 
•  Data Collection, Data Tabulation, Data Analysis 
•  Regulatory Submission 

§  Enable consistent metadata management 
•  Operational and conceptual metadata 
•  Versioning and life cycle management 

§  Follow industry standards when available and fit for purpose 
•  CDISC standards 
•  ISO 11179 Metadata Registry (MDR) standards 
•  W3C semantic standards (RDF, OWL, SKOS) 



GDSR Data Standards Content 

§  External content 
•  SDTM 1.2, SDTMIG 3.1.2, and amendments 
•  CDISC Controlled Terminology 
•  NCI Thesaurus 

§  Integrated data standards, Roche and Genentech 
•  Data collection: Safety and every Roche TA (2000 data elements) 
•  Data tabulation: SDTM Sponsor Extensions 

§  Value level metadata 
•  Lab measurements (2000) 
•  Preferred units and unit conversions 
•  Questionnaires (150) 

Current Content 



GDSR Semantic Information Model 

CDISC 
Standards 

Metadata 
Management 

Knowledge 
Management 

ProducMon	
  

ParMal	
  /	
  Future	
  



GDSR ISO 11179 Part 3 



GDSR ISO 11179 Part 6 



GDSR System Components 
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Part III 
Semantic Models for CDISC Standards 



SDTMIG 3.1.2 Walk-Through 



 
 

SDTMIG 3.1.2 Walk-Through 



 
 

SDTMIG 3.1.2 Walk-Through 



SDTMIG 3.1.2 Walk-Through 



 
 

SDTMIG 3.1.2 Walk-Through 



SDTMIG 3.1.2 Walk-Through 



SDTMIG 3.1.2 Walk-Through 



SDTMIG 3.1.2 Walk-Through 



 
 

Part IV 
RDF Model Driven REST Services 



Model Driven REST Service Model 

§  True resource oriented service model using HTTP GET <URI> requests 

§  GET response is model driven and fully configurable in RDF describing 
•  which resource properties and relationships to return 
•  how and where to retrieve the response data from RDF 
•  how to format the response 
•  how to optionally transform an XML response using XSLT and XSL-FO 

§  Requests can ask for 
•  data formats XML, JSON, CSV 
•  schema formats XSD, Java JAXB ready classes 

§  Model driven REST services are specified in an ontology based on the idea 
of a resource facet describing a logical view of a resource 

§  Resources may have multiple facets and apply facet composition 



GET <SDTM Variable URI> 



GET <SDTM Domain URI> 



GET <Measurement URI> 



GET <Measurement Category URI> 



GET <Code List URI> 



REST Based Workflow Automation 

§  Representation of a protocol schedule of assessments 

§  Creation of a CRF view of data collection standards in PDF format 
•  Operational View 
•  Annotated CRF Submission View 

§  Creation of a Medidata Rave upload file (ALS) 

§  Creation of a non-CRF File Format Specification 

§  SDTM transformation specification and code generator 

§  Integration with Master Data and Document Management systems 



 
 

Part V 
Community Work 



 
 

What we would like to see… 

CDISC	
  Ownership	
  



Collaborations 

§  cdisc2rdf 
•  Precompetitive collaboration to publish CDISC Standards in RDF 
•  SDTM 1.2, IG 3.1.2, CT published January 2013 
•  Discontinued and folded into FDA/PhUSE CSS work 

§  National Cancer Institute 
•  Publishing CDISC Controlled Terminology in RDF since June 2013 

§  FDA/Phuse CSS 2013-2014 
•  Semantic Technology project within the Emerging Technologies WG 

§  CDISC and TransCelerate 
•  Contribute to the SHARE architecture and modeling effort 
•  Define requirements for RDF Export of SHARE content 



FDA/PhUSE CSS 2013-2014 

§  Phase I - April to August 2013 
•  Represent existing CDISC standards in RDF 

ü  CDASH 1.1 
ü  SDTM 1.2, SDTMIG 3.1.2, SDTM 1.3, SDTM IG 3.1.3 
ü  SEND IG 3.0 
ü  ADaM 2.1, ADaMIG 1.0 

•  Including domain assumptions 
•  Integrated with Controlled Terminology 

§  Consolidation - September 2013 

§  Phase II - October 2013 to February 2014 
•  Protocol Representation, Schedule of Assessments, Trial Design 
•  Conformance Checks 
•  Represent clinical trial data in RDF 


