
XNAT Customizations
The ability to store all your data the way you want



Contact info

• Jenny Gurney

• gurneyj@wustl.edu

2



3



4



5



Image Assessor Data-Type Example:  

Radiology Read
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Subject Assessor Data-Type Example:  

IQ Assessment



3 Common XNAT Customizations

• Extend XNAT data model with new data-types

• Modify the graphical user interface

• Customize data listings
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XML – Extensible Markup Language

<?xml version="1.0"?>

<note>

<to>John</to>

<from>Jane</from>

<heading>Reminder</heading>

<body>Don't forget the meeting!</body>

</note>

11



<?xml version="1.0"?>

<xs:schema

xmlns:xs="http://www.w3.org/2001/XMLSchema">

<xs:element name="note">

<xs:complexType>

<xs:sequence>

<xs:element name="to" type="xs:string"/>

<xs:element name="from" type="xs:string"/>

<xs:element name="heading" type="xs:string"/>

<xs:element name="body" type="xs:string"/>

</xs:sequence>

</xs:complexType>

</xs:element>

</xs:schema>

12

XSD – XML Schema Definition



<?xml version="1.0"?>

<xs:schema targetNamespace=“http://nrg.wustl.edu/msg” 
xmlns:msg=“http://nrg.wustl.edu/msg” 

xmlns:xs="http://www.w3.org/2001/XMLSchema">

<xs:element name="note">
<xs:complexType>

<xs:sequence>
<xs:element name="to" type="xs:string"/>
<xs:element name="from" type="xs:string"/>
<xs:element name="heading" type="xs:string"/>
<xs:element name="body" type="xs:string"/>

</xs:sequence>
</xs:complexType>

</xs:element>

</xs:schema>
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<?xml version="1.0"?>

<msg:note xsi:schemaLocation="
http://nrg.wustl.edu/msg” 
https://cnda.wustl.edu/schemas/msg/msg.xsd>

<msg:to>John</msg:to>

<msg:from>Jane</msg:from>

<msg:heading>Reminder</msg:heading>

<msg:body>Don't forget the meeting!</msg:body>

</msg:note>
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Where to Store New XSDs

• projects

• xnat

• src

• schemas

• imgassr

• imgassr.xsd

• iq

• iq.xsd
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Benefits of extending subjectAssessorData

or imageAssessorData

1. Template for your data-type

2. Automatic generation through the update 

process of edit and report screens, display 

documents (to help with search) and a helper 

Java screen class.

3.  Data type automatically accessible through REST 

API

4.  Easier to get support from XNAT group
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Extending the subjectAssessorData or 

imageAssessorData

1. Choose a namespace

2. Create a new XSD file for the new namespace, 

under the projects directory (if necessary)

3. Define the type extending subjectAssessorData

or imageAssessorData

4. Create global/root element for your new type
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Extending the Subject Assessor 
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Demonstration
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XML Graphical Design Tools
• Eclipse IDE

– By Eclipse, http://www.eclipse.org/downloads

– Java or Java EE Developers version 

– Free

• XMLSpy
– By Altova, http://www.altova.com

– Professional or Enterprise Edition

– Licensed

• Oxygen
– By <oXygen/>, http://www.oxygenxml.com

– XML Editor

– Licensed
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Unbounded Elements

• Avoid unbounded elements

• Use <appinfo> element to set unique 

identifier 

• Wrap in parent element of maxoccurs=1
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<appinfo> 
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Unbounded Elements

• Avoid unbounded elements

• Use <appinfo> element to set unique 

identifier 

• Wrap in parent element of maxoccurs=1
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XNAT Schema Best Practices Summary

Keep names short

Limit unbounded elements

Use annotation tags to specify unique field(s) 

for database entries

Wrap unbounded elements in a parent 

element with a maxoccurs = 1

Limit enumerations

Use namespace prefix for directory, filename, 

and prefix.
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projects/xnat/InstanceSettings.xml
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Enable New Schemas in XNAT



Run Update
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bin/update.sh –Ddeploy=true



Run SQL Update
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• From deployments/xnat, run:

psql –U <userid> –f sql/xnat-update.sql <dbname>



Check for Generated Database Tables
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Check for Generated Files

• Edit and Report Pages

/projects/xnat/src/base-templates/screens/       

XDATScreen_*_<schema>_<datatype>.vm

• Java Screen Page

/projects/xnat/src/java/org/nrg/xdat/turbine/modules/screens/

XDATScreen_*_<schema>_<datatype>.java

• Display Documents

/projects/xnat/src/schemas/<schema>/display/

<schema>_<datatype>.xml
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Check Logs

• <tomcat dir>/xnat/logs/turbine.log 
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Apache Turbine and Velocity

• XNAT Uses Apache Turbine Web Application 
Framework

• Uses Model-View-Controller (MVC) model, 
similar to Struts or PHP

• Velocity templates (.vm files) contain 
normally contain a mix of HTML, JavaScript, 
and Velocity Template Language (VTL)
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Velocity Overview

• Data Objects are stored to and retrieved 
from the context

Context
Velocity Template

Java Class

context.put(“name”, 
new String(“Velocity!”) 

{name, “Velocity!”} 
<tr>

<td>
$name

</td>
</tr>

Velocity!
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Velocity Overview
• Velocity Template Language Syntax

o Variable reference  $

o Comments  ##

o Arithmetic Operators    +, -, *, /, %

o Relational   ==   ## not just equivalency, can be used to compare objects

o Logic Operators    &&, ||, !

o Range Operator   [n..m]

o Escape Character  \

36



Velocity Overview
• Velocity Template Language Syntax

o Assign a value to a variable
#set( $foo = "Velocity" )
#set( $foo = 6)

o Reference a variable
$foo
or  
$!foo ## if value is null, print nothing
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Velocity Overview

• Velocity Template Language Syntax

o Reference a method
$customer.getAddress()
$customer.getAddress(“current”)

o Index notation
$foo[0]       ## $foo takes in an Integer look up to an ArrayList
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Velocity Overview

• Velocity Template Language Syntax

o if/elseif/else

example 1:  single argument
#if( $foo ) <strong>Velocity!</strong> #end

example 2:  relational operator
#if($name==“apples”) apples

#elseif ($name==“oranges”) oranges
#else bananas 

#end 
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Velocity Overview

• Velocity Template Language Syntax

o loops
#foreach( $criterion in $criteria ) 

Current value:  $!criterion
#end

#foreach( $i in [n..m]) 
Name $i:  $criterion.getName($i)

#end
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Velocimacros

41

#macro (formXDATCheckBox $label $field $value)
<td bgcolor="$ui.formFieldColor">

<input type="checkbox" name="$field" value="true" 
#if ($value) checked #end />

<b>
$label

</b>
</td>
#end

•Velocimacros provide ways to repeat segments of text
•XNAT provides a library of macros already available  from:

plugin-resources/webapp/xdat-templates/macros/TurbineMacros.vm



Velocity Overview
• Velocity Template Language Syntax

o Parse
• Allows the template designer to import a local file that 

contains Velocity Template Language (VTL)
• Velocity will parse the VTL and render the template specified

#parse( "parsefoo.vm" )
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Site Description Customization

<tr>
<td valign="top" colspan="2">

#parse("/screens/site_description.vm")
</td>

</tr>
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Adding Analytics Code

• A good place to add analytics code is in 

projects/xnat/src/templates/navigations/

DefaultBottom.vm

• Occurs on almost every page (except login)
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XNAT Data Objects in the Context

• $turbineUtils

– XDAT Core library containing various utilities

– In particular,

$turbineUtils.getTemplateName (String module, String dataType, 

String project)

is used quite frequently to enable customization by project

Many other useful methods in TurbineUtils such as:

formatDate(date, pattern)

getArrayIndex(Object[],int)
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Project Specific Customization

#parse( $turbineUtils.getTemplateName(
"_report",
$om.getXSIType(),
$project))

XNAT will first look in:
projects/xnat/src/templates/screens/<schema>_<datatype> 
/<schema>_<datatype> _<project>.vm

If not found, XNAT will try:
projects/xnat/src/templates/screens/<schema>_<datatype> 
/<schema>_<datatype>.vm
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XNAT Data Objects in the Context

• $om

– Object inserted by default into the context

– Provides getter and setter methods for all 

elements in the child and parent objects

– A corresponding Java class (automatically 

generated) can be further edited

projects/xnat/src/java/org/nrg/xdat/om/base/auto/

Auto<schema><datatype>.java
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Demonstration
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Deploying the Updated Templates

• Create new copies of the XDATScreen*.vm 
files in the projects directory.

– From: projects/xnat/src/base-templates/screens

– To:  projects/xnat/src/templates/screens

• Customize *.vm files

• Run bin/quick-deploy-templates.sh to deploy 
the templates to Tomcat.  (No restart 
necessary).

49



Placing Your Own Objects in the Context

• Create auto-generated Java code

– From: projects/xnat/src/java/org/nrg/xdat/turbine/

modules/screens

– To:  projects/xnat/src/java/org/apache/turbine/app/ 

xnat/modules/screens

• Customize the Java file:  context.put(“name”, object)

• If you’re using an IDE run:  

bin/quick-deploy.sh -Dclass.dir=<class dir>

Tomcat restart required for Java
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Adding Action Classes

• Action classes are not auto-generated, but can be 

added

• Create action Java files in:   

projects/xnat/src/java/org/apache/turbine/app/

xnat/modules/actions
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Demonstration
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XNAT Display Documents

• Auto-generated and located in:

projects/xnat/src/schemas/<schema>/

display/<schema>_<datatype>.xml

• Customize the files in place, no need to 

move

• Run:  bin/quick-deploy-templates.sh

• Reload Display Documents on the Administer 

page
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<DisplayField>

55

• Define element you may see in a listing or search
• Must be defined to be included in the Add Columns 

list
• Element can be defined as text or link



<DisplayVersion>
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• Groups DisplayFields into listing by ID
• Some default listings:

• listing
• listing_csv
• brief
• detailed
• project bundle



<SQLView>
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• Way to display unbounded elements in listings
• Allows just about any SQL command: concatenate text, do math 
operations



<Arc-Definition> and <Arc>
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• Allows joins between displayVersions
•Arc-Definition is only defined once
•Every member element must include an ARC and is expected to 
include all CommonFields



<SchemaLink>
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• Allows developer to include fields from 
another Schema Element
• Element can then be used in <DisplayField> 
elements as if it is the displayable element



Additional Customizations Notes

• Thanks to those who have already provided 
additional customizations

• XNAT customizations are being cataloged and 
will be made available as soon as possible at 
http://www.xnat.org/Customizing+XNAT

• Many types of customizations we didn’t see 
today
– Pipelines

– Many more data types 

– Many more GUI customizations

• Request for customizations:  gurneyj@wustl.edu
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Links

• http://xnat.wikispaces.com/XNAT+2010+Workshop+-

+Customizations

• http://www.xnat.org/Customizing+XNAT

• http://xnat.wikispaces.com/XNAT+Display+Documents
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Questions
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