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The FDA often comment at industry gatherings on the quality of 
define.xml files received as part of submissions; either they are of low 
quality or are missing! This presentation will look at tooling designed to 
help users build better define.xml files. 

When creating a define.xml file there can be a lack of source 
information: just an annotated CRF, possibly an existing define file 
from a previous study or there might be a full electronic study design. 
The presentation will discuss in detail:
• How graph technologies can help;
• How using a semantic metadata repository can aid the process in 

particular with Value Level Metadata;
• How the tool can “learn” as define files are created to aid future 

work and guide and assist a user;
• Allow for easy upgrades from one version of define.xml to 

another;
All focused around easing the user’s task and creating higher-quality 
define.xml files.
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A Good Start
Start with an apology
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• Paper written a few weeks ago. 
• Have since realised that better to do it the 

proper way
• See the CSS Working group SDTM as RD 

Working Group
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Drivers
Why look at this problem
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• Quality of define.xml files

• Ease of construction of those files

• Should not need to understand the structure of 
the XML or the define standard

• We are describing a study

• This work has a SDTM focus
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The Dark and Distant Past (2005)

5

• We are describing a study, the SDTM content
• Old slides from 2005 and the CDISC Paris Interchange, the days 

of define.xml V1-0-0
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Logical model
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• A logical view of a study and the contents of a 
define file.

• This is an SDTM perspective and not an 
ADaM perspective.

• Larger version in the paper
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Logical model
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• Value Level Metadata always seems to 
provides challenges

• We need to make this easy for users.
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Some XML Logic
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• Larger version in the paper
• Note that comments and 

derivations not shown to 
help with keeping it 
manageable
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Back to a Logical View
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• Can overlay the logical construction 
onto the XML
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A Graph
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• Turn the previous into a graph
• We start to see the non-rectangular nature 

of our information
• LB domain example with multiple 

conditions in the paper
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Walk the Graph
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• We can walk the graph
• Start at any point and navigate the 

relationships



©A3 Informatics 2017

Walk the Graph
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• Or in other directions or start points
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Source of Metadata
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• Better structure and relationships, not just individual variables 
’floating’. A collection of variables with logical and consistent 
structure.

• Note the definition of value level metadata
• BCs derived from concept maps as seen in TA User Guides
• Can exist independent of SDTM & CDASH

• Screen shot from the MDR. Noted the 
change in submission value so I checked 
the changes.

• December 2014 the submission value for 
Inch changed from ‘IN’ -> ‘in’
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Co-operating Tools
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• A central MDR containing definitions
• Terminology
• Biomedical Concepts
• Forms
• SDTM

• Study Build tool to define a study

• Define.xml tool to take study definition and 
build the define.xml file maximising 
automation where possible
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Application Programming Interface
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• Tools use APIs to communicate

• Study Build sources definitions from the 
MDR

• Define tool sources definitions from the 
Study Build tool and the MDR
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A Real Graph
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Collected data

Biomedical Concepts

Study Domain

Terminology

MDR Domain (a reference)

• Actual graph implemented in Neo4j
• Very small extract of the graph that 

relates to the VLM we have been 
discussing (VS HEIGHT and WEIGHT)

• Not the entire graph!!
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Views of the World
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STUDY DESIGN

SDTM METADATA 
(MDR)

BC METADATA 
(MDR)

TERMINOLOGY 
(MDR)

Collected data

Biomedical Concepts

Study Domain

Terminology

MDR Domain (a reference)

STUDY SDTM



©A3 Informatics 2017

Views of the World
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STUDY SDTM

STUDY DESIGN

SDTM METADATA 
(MDR)

BC METADATA 
(MDR)

TERMINOLOGY 
(MDR)

Collected data

Biomedical Concepts

Study Domain

Terminology

MDR Domain (a reference)

STUDY METADATA
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Views of the World
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Collected data

Biomedical Concepts

Study Domain

Terminology

MDR Domain (a reference)

define.xml

• Define.xml is a view of this graph
• How did you put this study into SDTM?
• This is the purpose of define.xml
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Walk the Graph
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Collected data

Biomedical Concepts

Study Domain

Terminology

MDR Domain (a reference)

VSTESTCD

VSORRES

Condition
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Walk the Graph
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Collected data

Biomedical Concepts

Study Domain

Terminology

MDR Domain (a reference)

VSTESTCD

VSORRES

Condition

• The graph implementing the condition
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User Views
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• Sample presentation 
of the Value Level 
Metadata

• Compared to the 
standard stylesheet
presentation

• Same information, 
different presentation.
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Aid the User
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• Use the MDR to assist the user when study 
build information is lacking

• Also can be used to check define.xml 
terminology subsets are sensible

• When information has been created why 
waste it?

• Possible for the metadata created during the 
define.xml process can be feed back to the 
MDR to allow for better studies to be built in 
the future. Build a feedback loop.
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Summary
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• Graphs aids tool construction

• Our world is not rectangular

• High quality definitions can assist in constructing 
better define.xml files

• While designed for define.xml the tool is more, 
actually detailed study metadata, could be used 
for other purposes. Those other uses are just 
different queries.

• And the data? …
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