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A&RM Project 

• One of the current projects in the PhUSE CS 
Semantic Technology WG 
– Overarching goal: Investigate how formal semantic 

standards can support the clinical and non-clinical 
trial data life cycle from protocol to submission 

 

• Project goal: Logical model for the representation 
of analysis results and their associated metadata 
for clinical and non-clinical applications 
– Leverage linked data technology where data and 

metadata coexist  RDF Data Cube Vocabulary 
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A&RM Project 

– Generation of Statistical Results Process 
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AR&M Project – Data Cube* 

 

 

 

 

 

 

 

 

 
  Source: Wikipedia - Diagram of the Logical Multidimensional Model  

 

• Data cube = multidimensional dataset (>3 dimensions known as hypercube)  
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AR&M Project – DC Example 
• Basic Demographics Characteristics 

– Continuous variable Age analyzed under five Dimensions, for levels 

indicated 

• Challenge: What to store in the Data Cube? 
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A&RM Project – Base Vocabulary 

• Evaluation of the 

RDF Data Cube 

Vocabulary for 

storing and 

documenting 

statistical results 
– As all W3C recommended standards, RDF 

Data Cube Vocabulary is an open, non-

proprietary standard 

 

 

 

 

 

 

 

 

 

 

7 



A&RM Project – CRND Data Cube 

Vocabulary 
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Source: CRND RDF Data Cube Structure - Draft Technical Guidance  



Foundational Standards 

• Linked Data Standards – W3C Semantic Standards 
– RDF (Resource Description Framework) 

– SPARQL*1 Query Language for RDF  

• CDISC Standards, in RDF representation 

 

 

 

 

 

 
*1 Pronounced “sparkle” 
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Linked Data: RDF 

• RDF: directed graph 
– set of triples: Subject Predicate Object  

• Each component, a Uniform Resource Identifier (URI) 

   e.g., http://www.example.org/dc/dm/ds/obs15 

 

 

 

 

10 



A&RM Data Cube - Benefits 

• Potentially provides better Traceability 
mechanisms 

• Facilitates Analysis Results Validation 

• Enables Reusability of Results  Data 
Integration 

• Facilitates exploratory analysis 

• Potentially facilitates the Regulatory Review 
Process 

– By minimizing or complementing the use of PDF files as a delivery mechanism for statistical results   
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Define-XML Analysis Results Metadata 

vs. AR&M DC 

12 

… 

Viewer Software Tools could interactively extract and display associated metadata 

(upon hover over, drill down options) 

… 



Source: http://www.cdisc.org/adam 

Define-XML 2.0 Analysis Results Metadata 
(displayed w/ default stylesheet) 
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AR&M Project –  POC / 

Software Tools 

• Open Source 

• Prior Technology Tools Evaluated 

– Publisci (Ruby gem), Open Refine (manual) 

• Selected Technology Tools 

– R (programmatic) 
• rrdf package (RDF functionality) 

• SPARQL interface 

– Fuseki server 
• SPARQL endpoint 
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A&RM Project – POC Scope 

• Source Data 
– ADaM datasets used in PhUSE – CSS Scriptathon 2014) *1 

• Statistics (Basic Descriptive Statistics) 
– Model one data cube observation = one result 

• Metadata (Codelists, from CDISC CT in 

RDF) 
– For Race and Sex in the examples 

 
*1 Results could also be derived from SDTM data; however, not under scope 
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AR&M Project – POC Process 

• The RDF Data Cube delivery process 
– Build it / Test it – Query it / Validate it 

• Develop the model / skeleton 
– Understand your data 

– Understand the RDF Data Cube Vocabulary 

– Define Components 

» Dimension(s) 

» Measure(s) 

» Attribute(s) 

• Populate data and metadata 
– Develop script (programmatic approach) 

– Execute script 

• Test / Validate Results 

– Publish it 

• Query it / Re-Use it  Present Results 
 

 

 
 

16 



AR&M Project – POC Process 

• Building the cube, an example … 
– From Results Source Data*1 and Cube Model (skeleton) 

 

 

 
 

 

 

 
 

  R script showing rrdf statements  

 
 

 

 

*1 Data summarization process not shown here 
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AR&M Project – POC Process 

• Resulting RDF 

Data Cube 

extract, rendered 

in RDF Turtle 

format 
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AR&M Project – POC Process 

• Presentation of Results – Generate TLFs 

from delivered RDF data cube 

– Not the current focus, just to illustrate process 

– Script (R, SAS, etc.) to present as a basic 

Safety Table in HTML or PDF format 
• Results and associated metadata obtained from SPARQL queries to 

the RDF data cube 

» No additional data derivations in the TLF scripts 

• Displayed in any browser or saved in a repository for sharing 
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AR&M Project – POC Process 
• Presentation of Results – Generate TLFs from delivered RDF 

data cube 
– POC target example 

• Replicate the Demographics table produced by the Scripts team, 
reading results and metadata from the POC demog RDF data cube 

• No additional data derivations in the TLF scripts! 

• One approach (Ex-1 by M. Hungria): 

– Sparql query in R to extract all DC observations and all DC 
properties (output as .tsv files) 

– Import .tsv files in SAS and transpose / transform structure to fit 
the report dataset structure designed by the Scripts team 

– Create Table using SAS Proc Report 

– All steps invoked from a SAS program executed in batch 

• Further collaboration between the PhUSE CS Standard 
Scripts and AR&M teams planned 
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Linked Data: SPARQL 

• SPARQL query to RDF Data Cube named ds:dataset-demog 
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AR&M Project – POC Process 
• SPARQL Query Results Ex-1, Observations 
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Displayed in Excel                 -       tsv cell: 62.7593023255814 



AR&M Project – POC Process 
• SPARQL Query Results Ex-1, Dimension Properties 
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Report data: Scripts WG vs. Ex-1 
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Proc Report code: Scripts WG vs. Ex-1 

25 



Demographics Table - Scripts WG 
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Demographics Table – Ex-1 
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A&RM Data Cube - Benefits 

• Potentially provides better Traceability mechanisms 

• Facilitates Analysis Results Validation 

• Enables Reusability of Results  Data Integration 

• Facilitates exploratory analysis 

• Potentially facilitates the Regulatory Review 
Process 

– By minimizing or complementing the use of PDF files as a delivery mechanism for statistical results   
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More details in the “Representing Analysis 

Results & Metadata as an RDF Data Cube” 

White Paper – stay tuned! 



Roadmap 

• Planned Activities *1  
– POC (under way) 

• AR&M team is working on an R package with RDF Data Cube functionality*2 

• RDF Data Cube Structure - Draft Technical Guidance completed – R package re-design 

• AR&M White Paper 

– More source data 
• Other Data Domains (beyond Demographics and Adverse Events) 

• Other data transport formats (e.g., Dataset-XML) 

– More items to model 
• Multiple measures, complex statistics, other dimension attributes, hierarchies 

– More links 
• Link to other CDISC Standards and non-CDISC Standards in RDF 

• Link to Define-XML and other documents (e.g.., SAP, Protocol) 

– Presentation Layer 
 
*1 A more complete/formal roadmap and tentative timelines may be available in the future on the PhUSE wiki, PhUSE - CS Analysis Results & Metadata Team 
page 

*2 Draft name rrdfqbcrnd (R-RDF Data Cube for Clinical Research & Development) – final name TBD 
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Supplementary Slides 



AR&M Project – POC Process 
• Summarized source data 
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AR&M Project – POC Process 
– Testing the cube … 

• SPARQL query directly in R – cube loaded from local repository 
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Questions? 
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  Thank you! 

 

 Marcelina Hungria / DIcore Group, LLC 

mhungria@dicoregroup.com 
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