
Metadata-Driven Survey and Study 
Development for the NCS 

Umit Topaloglu Ph.D. 
Arkansas Study Center 
January 23, 2012 



Content 

• Current data collection and MDES mapping 
workflow at our study center 
•Challenges 

• Common Data elements (CDE) 
•caDSR 

• Meta Data Repository 
•OpenMDR 

• A potential solution 



VDR and Talend 
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Ware 
house XML VDR 

tMap: Transformation 
 



Data Collection with LimeSurvey 



A Talend Job 



New version of instruments New version of MDES 



Expression for one column 



Batch job for all Talend jobs 



Challenges with the approach 

• It is very time consuming to set up 

•2 FTEs are constantly working for VDR submission 

• It requires very tightly controlled version 

control. 

•Any change in data collection environment needs to be 

mapped manually to the VDR warehouse 



Common Data Element (CDE) 

• “is to standardize the collection of investigational 
data in order to facilitate comparison of results 
across studies and more effectively aggregate 
information into significant metadata results.” 
•minimize the time requirement for data collection tools 
•Provides standardized, consistent data collection 
•Improve data quality 
•With semantic awareness data sharing is obtainable 
•Improve opportunities for meta-analysis and comparison 
of results from different studies 

• Being used by the NCI, NINDS etc. 



Data elements 101 



Example data element construction 

• Data elements include: 

1. Conceptual entity (THING) about which data is being collected 
= Data Element Concept 

2. Physical 
representat 
ion = 
Value 
Domain 



caDSR 

• caDSR (cancer Data Standards Repository) is a 

database and a set of APIs and tools to create, 

edit, control, deploy, and find common data 

elements (CDEs) for use by metadata 

consumers” 

• https://cabig.nci.nih.gov/concepts/caDSR/ 

https://cabig.nci.nih.gov/concepts/caDSR/


CDE Browser 



Race DE 



Race value domain 



Race permissible values 



Metada Data Repository --
OpenMDR 

• OpenMDR is a suite 
of software that 
provides semantic 
metadata 
management 
capabilities. It has: 
•MDR Core, 
•MDR Query, 
•MDR Plugin, and 
•MDR Domain Model 
Generator. 



MDR Core 

• An ISO11179-compliant Metadata registry that stores 

semantic metadata for a domain or institution 

• Capable of storing, versioning and maintaining semantic 

metadata in the form of Common Data Elements (CDEs) 

• Provides a web front end for users to create, edit, deploy 

and re-use CDEs for new UML model development 

• http://www.cagrid.org/display/MDR/Home 

http://www.cagrid.org/display/MDR/Home


Creating a data element concept 





Creating a data element 



A Potential solution 

1. Creation of a Meta Data Repository 
• OpenMDR is an existing open source 
• Creation of a context NCS 

2. Use of Data Elements to define investigational 
data 

• caDSR houses more than 38K data elements 

3. Create and annotate UML(Unified Modeling 
Language) models 

• Enterprise Architect has openMDR plugin 

4. Study Centers can consume the online services 
 

• Or files 



Creation of Logical Model 



Data Model 



Annotating data model with DE 



Exporting Model to XMI 



Summary 

• Program Office can create and annotate UML 
models using CDEs from caDSR 

• Annotated UML models 
•can be used to export XMI filesmto be imported to the 
data collection tools. 

•Can generate VDR DB structure using Enterprise 


Architect, Altova UModel etc.
 

•Relatively easy mapping and ETL since both use the 
same UML model 

• NCS Study Sites can export semantically aware 


data/database strucuture and submit to VDR. 
 



Questions 

• Umit Topaloglu Ph.D. 
utopaloglu@uams.edu 
 

• William Hogan MD. MS. 

Wrhogan@uams.edu 
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