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Source from Dr. Qian Shi – ARCAD Project 
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Source from Dr. Qian Shi – ARCAD Project 
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High-level data description meta-model in 
ISO 11179 specification 
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Information and Meaning

Information

Meaning
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ISO/IEC 11179-based Metadata Repository
• National Cancer Institute (NCI) created the 

Cancer Data Standards Repository (caDSR) 
based on the ISO/IEC 11179 metadata 
standard. 

• In the ISO/IEC 11179, a data element is defined 
as a unit of data for which the definition, 
identification, representation and permissible 
values are specified by means of a set of 
attributes. 

• The binding of controlled terminology provides 
the basis for semantic scaling of the CDEs.
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caDSR CDE: Assessment Method Type

Meaning of the CDE
Defined in NCI Thesaurus Concept Codes
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caDSR CDE: Assessment Method Type

Meaning of the Permissible Values
Defined in NCI Thesaurus Concept Codes
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Data Dictionary Using caDSR CDEs
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Specific Aims of caCDE-QA
• Aim 1: To develop a suite of QA tools for validation and 

harmonization of cancer study CDEs;
• UMLS Semantic Network-based approaches
• Semantic Web-based approaches

• Aim 2: To apply the QA tools to audit experimental cancer 
study CDEs represented in a semantic web framework;

• NCI caDSR
• Preferred sets of CDEs from TCGA data dictionary
• FHIR Data Validation 

• Aim 3: To deploy and evaluate a QA web-portal for 
collaborative CDE review and harmonization. 

• D2Refine: A platform for metadata standardization 
and harmonization
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Semantic Web OWL-based QA  Tools

Jiang, et al. AMIA Annu Symp Proc. 2015 
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Equivalent CDEs

CDEs Violating Constraints
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Specific Aims of caCDE-QA
• Aim 1: To develop a suite of QA tools for validation and 

harmonization of cancer study CDEs;
• UMLS Semantic Network-based approaches
• Semantic Web-based approaches

• Aim 2: To apply the QA tools to audit experimental cancer 
study CDEs represented in a semantic web framework;

• NCI caDSR
• Preferred sets of CDEs from TCGA data dictionary
• FHIR Data Validation 

• Aim 3: To deploy and evaluate a QA web-portal for 
collaborative CDE review and harmonization. 

• D2Refine: A platform for metadata standardization 
and harmonization
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ShEx as part of FHIR specification in STU3
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FHIR Profiles for
Structured Cancer Reports
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DeepPhe Breast Cancer Model

FHIR ProfileOWL Ontology
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Specific Aims of caCDE-QA
• Aim 1: To develop a suite of QA tools for validation and 

harmonization of cancer study CDEs;
• UMLS Semantic Network-based approaches
• Semantic Web-based approaches

• Aim 2: To apply the QA tools to audit experimental cancer 
study CDEs represented in a semantic web framework;

• NCI caDSR
• Preferred sets of CDEs from TCGA data dictionary
• FHIR Data Validation 

• Aim 3: To deploy and evaluate a QA web-portal for 
collaborative CDE review and harmonization. 

• D2Refine: A platform for metadata standardization and 
harmonization
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D2Refine for Metadata Harmonization and Validation
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D2Refine Plugins
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D2Refine CTS2 Reconciliation Plugin
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TURF Usability Framework
• Within-Model Domain Function 

Saturation: Ratio of domain functions 
in Designer Model to total functions in 
Designer Model. This is calculated as 
sum of numerators of the fractions in 
(A, D, E, and G) divided by Sum of 
denominators of the fractions in (A, D, 
E, and G).

• Across-Model Domain Function 
Saturation: Ratio of domain functions 
in Designer Model to domain functions 
in all three models (Designer, User 
and Activity).  This is calculated as 
sum of numerators of the fractions in 
(A, D, E, and G) divided by the count 
of all domain functions.
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Domain Ontology for 
Usability Study
• The first iteration of user analysis and 

the function analysis of D2Refine is 
completed - by capturing the functions 
and tasks in the Domain Ontology. 

• The Usability study will compare 
D2Refine with few other platforms, e.g. 
OntoMaton and eleMap, that provide 
similar functions and this would 
augment the domain ontology. 

• Identified users would be invited to 
participate in the study and perform 
the tasks. 
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ITCR Poster Session
• D2Refine: A platform for clinical research study 

data element harmonization and 
standardization.
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Summary
• Standards-based representations and Semantic Web 

technologies are two enabling technologies

• Semantic interoperability among terminologies, data 
elements, and information model

• Is fundamental and critical for sharing information 
from the scientific bench to the clinical bedside and 
back among systems. 
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Useful Links
• The caCDE-QA Project GitHub

• https://github.com/caCDE-QA

• FHIR ShEx Tutorial Materials
• https://github.com/caCDE-QA/ShEX

• ShEx Web-based Validation Tools
• http://rawgit.com/shexSpec/shex.js/master/doc/shex-

simple.html#
• http://rawgit.com/shexSpec/shex.js/remote-

query/doc/shex-simple.html

• D2Refine
• https://github.com/caCDE-QA/D2Refine
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Questions & Discussion


