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Getting Started

To setup an XNAT installation, you should:

arONE

Read the license

Install the prerequisites
Download the XNAT distribution
Follow the Quick Tutorial
Customize your XNAT project

License

Please read and accept XNAT's open source license prior to downloading and using XNAT.

Prerequisites

These applications should be installed and tested prior to installing XNAT:

Java JDK v1.4+ (pref. 1.5+) Download

Function: Runs core XNAT engine.

Tip: Install the JDK not the JRE

PostgreSQL v7.4+ (pref. 8+) Download

Function: Database backend

Tip: You must install the plpgsqgl language in PostgreSQL. Instructions here and here.

Apache Tomcat v5+ Download

Function: Web application server

WINDOWS Users: If you run Tomcat as a service, confirm that the java version is set to a JDK (not
just a JRE).

Download

The XNAT distribution can be downloaded here.

Full XNAT documentation, community, latest versions and support available at http://xnat.org
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XNAT Software License Agreement

Copyright 2005 Harvard University / Howard Hughes Medical Institute (HHMI) All Rights Reserved
This license is between the user (you) and the copyright holders.

The license granted in this Agreement includes without limitation the right to (i) incorporate the software
("XNAT") into other proprietary programs (subject to any restrictions applicable to such programs), (ii) add
your own copyright statement to your modifications of the software, and (iii) provide additional or different
license terms and conditions in your sublicenses of modifications of the software; provided that your use,
reproduction and distribution of such modifications otherwise complies with the conditions stated in this
Agreement.

Redistribution and use, with or without modification, must retain the author's(s") copyright notice(s) as
documented in the source code. Redistributions in binary code must reproduce the author's(s") copyright
notice(s) as documented in the source code. This list of conditions, the disclaimer in the documentation
and/or other materials provided with the distribution must also be retained or reproduced.

None of the names, logos, or trademarks of Harvard and HHMI, any Licensor or any of Licensor's affiliates or
any of the Contributors may be used to endorse or promote products produced in whole or in part by
operation of the software or derived from or based on the software without specific prior written permission
from the applicable party.

The acknowledgment "This product includes XNAT, developed by Randy Buckner at Harvard University and
the Neuroinformatics Research Group at Washington University School of Medicine" shall apply to all copies
of complete or substantial portions of the software, including without limitation all source and executable
forms, and on any user documentation.

The software has been designed for research purposes only and has not been approved for clinical use. It
has not been reviewed or approved by the Food and Drug Administration or by any other agency. You
acknowledge and agree that clinical applications are neither recommended nor advised.

You are responsible for purchasing any external software that may be required for the proper running of this
software. You also agree that you are solely responsible for informing your sublicensees, including without
limitation your end-users, of their obligations to secure any such required permissions. You further agree
that you are solely responsible for determining and divulging the viral nature of any code included in the
software.

We request that you acknowledge the support of XNAT in publications that utilize the software such as by
"This product includes XNAT, developed by Randy Buckner at Harvard University and the Neuroinformatics
Research Group at Washington University School of Medicine™ and/or by direct citation.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS™ AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT, ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNERS OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER
IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE. ANY
USE, REPRODUCTION OR DISTRIBUTION OF THE SOFTWARE WHICH IS NOT IN ACCORDANCE WITH THIS

Full XNAT documentation, community, latest versions and support available at http://xnat.org 2
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AGREEMENT SHALL AUTOMATICALLY REVOKE ALL RIGHTS GRANTED TO YOU UNDER THIS AGREEMENT AND
RENDER THIS AGREEMENT NULL AND VOID. THIS AGREEMENT DOES NOT GRANT ANY RIGHTS IN OR TO

ANY INTELLECTUAL PROPERTY OWNED BY LICENSOR OR ANY CONTRIBUTOR EXCEPT THOSE RIGHTS
EXPRESSLY GRANTED HEREUNDER.
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|. Quick Tutorial

This quick tutorial guides a user through the installation of a sample XNAT installation. It is recommended
that prospective users/developers install the sample XNAT implementation using this tutorial.

Unzip the distribution into a local directory
Create Database

Create 'plpgsql’ language
Configure the build.properties file
Run Setup Script

Create Database tables & views
Modify 'path’' Environment Variable
Store initial security settings

Store sample investigators

10. Deploy the Webapp

11. Start the Webapp and login

12. Configure sample security settings
13. Authorize your changes

14. Insert sample subject data

LONOUAUWNK

Please review and install the prerequisites before proceeding with this tutorial.
1. Unzip the distribution into a local directory

The extracted directory will include all of the files needed to generate, deploy and execute your
XNAT application(s). There are three directories in this project which will be of direct interest to you.

WINDOWS Users: For easier setup, install XNAT in a directory which does not include spaces in its
name or in any of its parent®& names.

bin directory: This is the location where the executable files for your application will be generated
and placed. It is recommended that you add the 'bin' directory to your ‘path’ environmental variable
(This may be problematic if you have multiple XNAT installations).

projects directory: XNAT will generate a folder in this directory for each of your projects. When you
make customizations to your XNAT project, you will modify the files in this directory. These
modifications will then be processed by the setup or update script.

deployments directory: XNAT will generate a folder in this directory for each of your projects. It
stores the settings for your command line tools. It will also be used to generate your web
application via the setup or update command.

2. Create Database

ACTION: |1 f you havenoét already, create an empty database in yo
use any database name, but 'XNAT' is expected for the tutorial and will be used throughout the

tutorial. You cancreatethedat abase using the fDBNAIMEGH:. thecPostgreSOId b

documentation here (http://www.postgresqgl.org/docs/7.4/interactive/app-createdb.html) for more

information.

Full XNAT documentation, community, latest versions and support available at http://xnat.org 4
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PostgreSQL should be completely installed and tested according to the PostgreSQL documentation
before proceeding.

PostgreSQL Tips

XNAT has been tested with PostgreSQL version of 7.4 and newer.

To guarantee proper installation of PostgreSQL, all of the installation steps
(http://www.postgresql.org/docs/7.4/interactive/installation.html) should be performed, including
the creation of a test database.

e PostgreSQL is usually installed using a separate OS user account (often called 'postgres"). Setting
up a database and creating languages are easiest when the user is logged in to this OS account. An
additional database user account can be created for use by XNAT using the ‘createuser’ executable.
This user can be given ownership of the database when the database is created by the postgres
account using the '--owner' tag. That database user will be tied to XNAT in step 4.

e PGAdminlll is a graphical database management client application. It is widely used and installed
with most versions of PostgreSQL by default. You can use it to run sql and manage your
database(s).

e If you have trouble accessing your PostgreSQL database:

0 Review the listen_address property in your installation's postgresqgl.conf file located in the
data directory. Some installations require this property to be un-commented before the
database will be accessible. Also, on windows, verify that your Windows Firewall is not
preventing access on the PostgreSQL port.

0 You may need to configure the pg_hba.conf file (located in PostgreSQL's data directory).
This file specifies who has access to the database and where from. After modifying the
pg_hba.conf file you will need to refresh PostgreSQL using ‘pg_ctl reload'.

0 Consult the PostgreSQL website for additional information (www.postgresql.org).

e For information on administering your PostgreSQL installation, review the server administration
section of PostgreSQL's website.

e  For information on tuning your PostgreSQL installation for better performance, review the many
tuning recommendations found here.

3. Create 'plpgsql' language.

ACTION: | f you havenot already, create the '"plpgsqgl’ |l anguage
can do this using the funcBNAME &é&ertleePostgres@Lgdoquingntgasianifor D
more information.

SUMMARY: 'plpgsql’ is a procedural language used by PostgreSQL to create stored procedures and
functions. It is well documented in books and on the internet. XNAT generates functions which use
the 'plpgsql' language and thus requires its installation.

4. Configure the build.properties file

SUMMARY: The build.properties file is located in the root directory of the XNAT package. The file
contains the location of your Tomcat installation and details about your database connections.

The xdat.project.name variable will become the name of the generated project. This will become
the name of any generated Webapps as well. The xdat.project.template variable specifies
whether or not your new project will use a template. To create an XNAT project, this variable must
be set t o SéXhe A rame and connection information to your postgres installation. (This
db connection string/name should point to a pre-created empty database of this name). The initial

Full XNAT documentation, community, latest versions and support available at http://xnat.org 5
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buil d. properties is set to creat &ousimpl¥ Nekdtopreatg anemptg al | ed 6 X|
database called 6XNATO (see step 2)meandgasswotd. Alkog appropri ate
the maven.appserver.home variable must be set to reference the root directory of your local

Tomcat installation (absolute path).

The following variables must be set at this point:

maven.appserver.home: equals TOMCAT_HOME

xdat.project.db.user: the PostgreSQL user used to create the XNAT database.
xdat.project.db.password: the PostgreSQL password used to create the XNAT database.
xdat.archive.location: location where uploaded files will be stored.
xdat.prearchive.location: location where uploaded files will be temporarily held until they are
‘archived'.

xdat.cache.location: location where deleted files will be placed.
xdat.project.image.thumbnail.location: location image thumbnails can be stored.
xdat.project.image.lo_res.location: location Lo-Res images will be stored.
xdat.smtp.server: the address of an accessible SMTP server (required for emails to work)
xdat.admin_email: your email address (where error messages will be sent)

NOTE: The distribution is preconfigured to build a sample XNAT application. Simply specify your
Webapp location, db username, db password, and admin email address and proceed. If you created
a database with a name other then "XNAT', you will need to change the xdat.project.db.name and
xdat.project.db.connection.string variables accordingly.

>> Read more about build.properties

5. Run Setup Script

ACTION: At the command prompt in the root dirhbin\setuptbatdf t he XNA
( WI NDOWS )bingsetup.shé ( UNI X) .

SUMMARY: This will generate and configure the project which you specified in the build.properties
file. It sets up an integrated version of Apache Maven v1.0.2 used to build and deploy XNAT. It
creates a .war file (in XNAT_HOME/deployments/PROJECT_NAME/target/) which will be used later to
create your web application.

NOTE: On UNIX, you may need to allow execution of the .sh scripts in the bin folder (using ‘chmod
+x bin/*.sh").

>> Read more about the setup process

6. Create Database tables & views

ACTION: The setup script run in step 3 generated a sql file (XNAT.sql) which contains the DDL for
your database. It is placed in your new deployment directory
(XNAT_HOME/deployments/xnat/sgl). Run the generated sql in PGAdminlll, or at the command
prompt (psql Zd DBNAMEZ sql/PROJECT_NAME.sqgl ZU USER_NANEThe USER_NAME should
match the username you specified in the build.properties file.

Full XNAT documentation, community, latest versions and support available at http://xnat.org 6
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SUMMARY: You need to run the generated sqgl (XNAT.sqgl) in your empty XNAT database before
continuing.

WARNINGS:

O |If you havendét already installed the | anguage plpgsqgl,
step. Review step 3.

0 Disregard any warnings like this: "WARNING: column "rpt" has type "unknown" DETAIL:
Proceeding with relation creation anyway.'

7. Modify 'path' Environment Variable

Create an environment variable called XNAT_HOME with the directory pointing to your
XNAT_HOME directory. Use this variable to add the bin directory to your path environment variable
(i.e. path=path:$XNAT_HOME/bin). Adding the bin directory to your path will allow you to reference
the executables in that directory without specifying the file path to them. This may be problematic if
you have multiple XNAT installations, and may be skipped. If you skip this step, then you will need
to specify the path to the executables in the following steps. The executables are located in the bin
directory of your XNAT_HOME.

8. Store initial security settings

ACTION: At the command prompt in your XNAT deployment (XNAT_HOME/deployments/XNAT)
run the foll owiSiogeXl -groeaneROUECG NAME - | security/security.xml -
allowDataDeletion true 0 .Replace the PROJECT_NAME with the value of the xdat.project.name
variable defined in the build.properties. The default PROJECT_NAME is 'XNAT".

SUMMARY: This will create two users (admin & boss) which will be used to insert/view data
through XNAT. It also sets some of the default actions and roles for XNAT.

The admin account is your initial account for adding/editing users and setting additional security

settings. |t has a membership to the 6Admindé role which all ows it
section of the website. The admin user has a default pas<hanged of dadmini
through the website.

The boss account is used to authorize chanUntlusewhi ch are mad ¢
privileges have been authorized by the 0blhelsosés,accoune changes \
has a member shi p t o ldvhhich dllBwesststonauthénticate users.

WARNING: If the database (PostgreSQL) user you used to create your database tables is different
than the database (PostgreSQL) user you assigned to XNAT, you may get a PostgreSQL (permission
denied for relation ...) exception when the StoreXML tries to write to the database. Use the 'Grant
Wizard' in PGAdminlll to grant the XNAT user permissions for everything in the created db.

Full XNAT documentation, community, latest versions and support available at http://xnat.org 7
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9. Store sample investigators

ACTION: At the command prompt in your XNAT deployment(XNAT_HOME/deployments/XNAT)
run the following statement &toreXML - project PROJECT_NAME - | work/sample -
investigatorl.xml -uadmin -padmin -allowDataDeletion true 0 a ’tdreXdML - project
PROJECT_NAMEwork/sample - investigator2.xml -uadmin -padmin -allowDa taDeletion

true 6 .(The i u admin T p admin states the username and password of the admin account, who is

inserting the data.) Add the '-quiet' attribute to reduce the amount of info written to the console.

SUMMARY: Security in XNAT is based on a subjector experi ment 6 s Fomeaeghdatagat or .

type, the admin wild.l decide which investThggihomdérdo data a gi v
setup security in XNAT, there must be an investigator. Running this step, adds two sample

investigators which can then be used for security configuration.

WARNING: If you encounter a java.lang.RuntimeException while using the StoreXML which
references 'tools.jar', confirm that the java version for Tomcat is pointed at the JDK version of java
(rather than JRE). In windows, this may require configuring the Tomcat service settings.

10. Deploy the Webapp

ACTION: The setup script (step 5) created a WAR file in
XNAT_HOME/deployments/PROJECT_NAME/target/. This WAR file can be copied to the Webapps
directory of your Tomcat server, and will be deployed when the server starts up.

ALTERNATE SETUP: (Instead of using the WAR file) For easier debugging, if your Tomcat server is

located on the same file system as your XNAT installation (is accessible from the XNAT_HOME

directory), thenyo u c a n bin\wupdate.bat -Ddeploy=true 6 ( WI ND OWBin/updateish -

Ddeploy=truedé ( UNI X). The wupdate script will update your depl oy
which have been made to the PROJECT directory, and then deploy the web application directly to

the web server. This prevents the need to continually delete/replace the Webapp WAR file.

11. Start the Webapp and login

ACTION: St art your Tomcat server using the startup &cript in vy
your Internet browser, proceed to the XNAT Webapp on your local host
(usually http://localhost:8080/PROJECT_NAME).

login to the site using the username 0 ahsnhogsyou mrasithe he passwor .
Admin account.

Full XNAT documentation, community, latest versions and support available at http://xnat.org 8
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12. Configure sample security settings

(STEP 12isonlynecessaryi f data types in your arcThisecanbere O6securedd.
controlled in the data types area of the administration section of the website. By default,
data types are secured. To secure/un-secure data types, edit the data types in the

administrationtobe 6securedo6. )
ACTIONS:
1. Click on the 6AdmiThis wilt listaall ofdhredoaded nsler. accounts.

N

Click on the dhisdommgs Gp the usdr report for the admin account.

3. Click on the O6Change Per mi sThis lrings@p the edit pesmissiomise r i ght .
page.

4. At the bottom of the screen, the current data types will be listed. Click on the plus signs

next to the data types. Check the boxes for Create, Read, and Edit for the investigators.

(This will give the admin account Create, Read and Edit privileges for data of this type

belonging to this investigator). (Additional data types and investigators can be added

through the administration section). Click Submit.

SUMMARY: All security changes must be approved by a boss account. So, either click the 0°5¢

for Authorizationd |link and an email will be sent to the bo:
these changesé or click O6Printdéd and a printable PDF version
directly to thlk bO9slsmi tod @mdcthe changes will bPEBoreumved withc

purposes, click the submit button to save your changes. (The email addresses default to the one
supplied in your build.properties file. You can change these through the website.)

13. Authorize your changes.

ACTION: Log out of the website, and log back in as the boss account
(username=boss/password=boss). Proceed to the administration section and click on the admin
account again. You will now have the option of authorizing the accounté s per mi $e aheads .
and click the Authorize link. This will confirm the previous changes.

You can now log out, and log back in as the admin account. You will now have links to MrSession
data and Subject data.

14. Insert sample subject data.

ACTION: At the command prompt in your XNAT deployment(XNAT_HOME/deployments/XNAT)
run the foll owiSiogeXMdl grojean@ROUECT _NAME - | work/sample.xml -uadmin -p
admin - allowDataDeletion true 0.

SUMMARY: This will insert some sample data into XNAT. This information will be visible through
the admin account on the website. (Notice: This step must be performed AFTER you configure the
security settings. Otherwise the change will not be allowed to proceed.)

Full XNAT documentation, community, latest versions and support available at http://xnat.org 9
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Il. Customizing XNAT Tutorial

Upon completing the quick tutorial, you are ready to customize your XNAT implementation. This tutorial will
walk you through:

PoNPE

Adding custom data types to XNAT
Customizing a listing

Customizing a report

Creating a data bundle

Note: The XNAT framework looks for custom code, including additional schemas, in the
XNAT_HOME/projects/PROJECT directory. To make your customizations take effect, run the bin/update
process from the XNAT_HOME directory. This process updates the XNAT_HOME/deployments/PROJECT
directory, which will contain your customizations and XNAT-generated code to support these customizations,
and deploy it all to your Webapp (WAR).

Adding custom data types to XNAT

1.

Create an XML Schema

The XNAT application is built around a core xml schema called XNAT.xsd. This schema defines the
basic data types which are expected to be common to all neuroimaging projects. It includes
complex types for subjects, projects, experiments, imageSessions, and sessionAssessors. We
encourage sites to extend the XNAT schema to create their own data types that fit easily into the
XNAT framework. Schemas not based on XNAT.xsd can also be included in XNAT projects, but
require additional setup.

EXAMPLE: The XNAT distribution includes a schema (ext.xsd) that extends the XNAT schema. You
can use this schema to try out the instructions in this tutorial. ext.xsd includes data types that
derive from the subjectAssessor and mrAssessor abstract types in XNAT.xsd.

Add your schema to the project

Adding an additional schema to an XNAT project involves two steps: placing a copy of the schema
inside the project and configuring the project's InstanceSettings.xml document.

Step 1. Copy your schema file to a subdirectory in the XNAT_HOME/projects/PROJECT/src/schemas
directory. By convention, we create a subfolder (named after the schema) and place the schema in
that subfolder. This separates the content of different schemas. Mirror the structure of the other
schemas in the other directories.

EXAMPLE: The ext.xsd schema has already been inserted in the appropriate place in your XNAT
(XNAT_HOME/projects/xnat/src/schemas/ext/ext.xsd).

Step 2. Add an entry for the schema in the project settings document
(XNAT_HOME/projects/PROJECT/InstanceSettings.xml). Schema entries are represented in
<Data_Model> elements. Adding a new <Data_Model> entry should be as simple as copying and
pasting an one of the <Data_Model> elements already in the document and editing the values of
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the file name and path attributes to point to your schema. The ordering of the data models is
important. If your schema references one of the other schemas (like XNAT.xsd), then it must come
after the referenced schema. If you place your data model entry after the others, you should
avoid any issues. The File_Location attribute should be similar to the other schemas

File_Locations.

EXAMPLE: A <Data_Model> entry for the ext.xsd schema is already included in the
XNAT_HOME/projects/xnat/InstanceSettings.xml. To activate it, remove the comment tags (<!--
and -->).

3. Run the update script (bin/update.sh or bin\update.bat)

Run the update script in the XNAT_HOME directory. This script will generate files for your new
schema and deploy the updated project to the deployment folder.

After the update script completes, descend into the XNAT_HOME/projects/PROJECT directory and
browse the files which were created. It will have added a 'display’ directory in the same directory as
your schema.xsd (ext.xsd). In that display directory, display.xml files will now exist for each of your
root level data types. These dictate how your data types will be displayed in listings in the web
application. Next, browse to the XNAT_HOME/projects/PROJECT/src/java/org/nrg/xdat/om
directory. Here you will find Java classes which correspond to all of the complex types in your
schema (and other schemas). These can be used in later development. Next, browse to the
XNAT_HOME/projects/PROJECT/src/base-templates directory. Here you will see the generated
velocity templates for your root level data types. These will be used later.

4. Update the database

The sgl to update your database is in XNAT_HOME/deployments/PROJECT/sqgl. To update your
database, run the PROJECT-update.sql file using psgl or PGAdminlIl.

EXAMPLE: The code to update your database is in XNAT_HOME/deployments/xnat/sql/XNAT-
update.sql. Execute this file on your database.

5. Re-Deploy the Webapp

To finish the installation you will need to re-deploy the generated WAR to your Webapp (this can be
skipped if you used the -Ddeploy=true tag).

Re-start your Tomcat server and navigate to the XNAT Webapp on your local host
(usually http://localhost:8080/PROJECT).

6. Setup XNAT security to allow access to your new data types

By default you cannot 'Browse' data types in the web application. You have to specifically, configure
the access of any data types which you want to allow. You will need to configure the access settings
for the pertinent data types in your schema in order to browse them through the web application.

Full XNAT documentation, community, latest versions and support available at http://xnat.org 11
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Log in to the site using the username 'admin’ and the password ‘admin’. This logs you in as the
Admin account (use a separate admin account if you have created one).

Proceed to the 'Data Types' section of the Administration page. Click the 'Setup Additional Data
Type' link to access the Data Type Wizard.

Wizard page 1:

The drop down list contains all root-level elements from all loaded schemas which have not been
previously defined for web access. Select your data type from the list. (If your data type does not
appear, verify that your root-level elements are defined according to XNAT standards).

Wizard page 2:
Configure access to your data type. Whether or not the Data Type is Browsable will determine
whether or not the data type is available in the Browse list in the navigation menu.

>> Read more on security.

Wizard page 3:
Configure actions for your data type. These are the options you will have on the report page for
data of this type. The default actions are usually sufficient.

>> Read more on actions.

Your Data Type is now setup! You will need to logout/login to see the new data type in your browse
options.

SAMPLE: Users of the ext.xsd sample will need to allow access to the three data types in the
schema (ext:atlasScalingFactorData, ext:clinicalAssessmentData & ext:segmentationFastData)
according to the above instructions. Next, you will need to set the permissions for these types on
the USER edit page. Once these are complete, you can store the sample ext data (See Sample
Data).

Customizing a listing

The XDAT scripts automatically generate listings for your root level elements. But, these generated listings
are often cumbersome. You can customize the listings to reflect a preferable structure.

The structure of the listings is dictated by xml files which specify what fields will make of the displayed
listing for each Data Type. These xml files are located in a sub-directory (display) of the schemas folder next
to the relevant schema.

There are many specifications which can be made in display.xml files. The two primary features of the
display.xml files are the DisplayFields and the DisplayVersions. The DisplayFields define the fields which can
be displayed in a listing. The DisplayVersions specify which fields will be visible in specific listing. The most
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important DisplayVersion is the one labeled 'listing'. This is the DisplayVersion which will determine what
columns appear in the default listing on the website (from the Browse section). The DisplayVersion
‘listing_csV' is the version of the listing which will be downloaded by the spreadsheet link.

Open the display document for the Data Type you specified in the previous step.

The display document can be found in the
XNAT_HOME/projects/PROJECT/src/schemas/SCHEMA_DIR/display directory.

Remove any un-necessary DisplayFieldRefs from the DisplayVersion 'listing' and save the file.

At the XNAT_HOME directory's command prompt, run the update script located in the bin directory (i.e.
bin/update.sh or bin\update.bat). This will process the changes which you made, update the deployments
directory, and create an update WAR file (or deploy it directly). Deploy the Webapp, by placing the new WAR
file directly into the Webapp of Tomcat (if it wasn't deployed by the script).

In the Administration section of the website, click the 'More.." section. Click the 'Refresh Display Documents'
link. This will reload the display documents, including the file you changed. (If your Webapp was not running
before the change was made, then this step will not be necessary as the changes will be loaded when the
Webapp starts up.

Your updated listing should now be visible in the web application.

For more information on how the display documents work, and how you can make more complicated
customizations consult the Listing documentation.

Customizing a report

The XDAT website makes use of Jakarta Turbines structure to allow for the easy creation of secured report
Screens. Each report has two primary components; a java class and a Velocity page (.vm). For any report
you create, you will need to create both of these components.

The XDAT scripts automatically generate report pages for your root level elements. These pages are located
in the XNAT_HOME/projects/PROJECT/src/base-templates directory.

Edit the report for the Data Type in the previous steps.

Locate the generated Report VM file for that Data Type. It will be titled 'XDATScreen_report_"' + Data Type
name + '.vm' and be located in the XNAT_HOME/projects/PROJECT/src/base-templates directory.

Copy the generated report VM into the customization directory
(XNAT_HOME/projects/PROJECT/src/templates) with the same file name. This is the location where all
customized templates should be placed.

Edit the file. Remove any fields which you don't want visible. Restructure the page to present the data in a
more personalized format. Save the file.

At the XNAT_HOME directory's command prompt, run the update script located in the bin directory (i.e.
bin/update.sh or bin\update.bat). This will process the changes which you made, update the deployments
directory, and create an update WAR file (or deploy it directly). Deploy the Webapp, by placing the new WAR
file directly into the Webapp of Tomcat (if it wasn't deployed by the script).

Full XNAT documentation, community, latest versions and support available at http://xnat.org 13
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VM files are loaded at each request. So, the website does not need to be restarted to reflect your changes.

>> Read more on reports.

Creating a data bundle
A data bundle is a stored search which can be used to easily view a pre-defined subset of your data.

Create a bundle using the 'Setup bundle' interface on the bundle page in the Administration section of the
web application.

>> Read more on bundles.

Full XNAT documentation, community, latest versions and support available at http://xnat.org
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Appendix 1. Reference for XNAT Setup

build.properties file

The build.properties file is located in the root directory of the XDAT installation. It has several key variables
which must be customized before the installation process can continue.

maven.appserver.home : This defines the directory where your installation of Tomcat is located.
xdat.project.name : This defines the name of your project. It will become the name of your
Webapp as well.

e xdat.project.template : The xdat.project.template variable decides the template your new project
will use. If the "XNAT' template is specified, then additional screens and classes will be provided for
use in your Webapp, and the XNAT.xsd will be included by default.
xdat.project.db.name : This defines the name of your database.
xdat.project.db.driver : This defines the name of the database driver. Currently,
org.postgresqgl.Driver is the only option.

e xdat.project.db.connection.string : This is the connection string which will be used to connect to
your database.

e xdat.project.db.user : This is the username to be used when connecting to your database.
xdat.project.db.password : This is the password to be used when connecting to your database.
xdat.archive.location : Root directory which contains the image data of all the MRI sessions
(required if you wish to use the online image viewer)

e xdat.prearchive.location : Directory into which the imaging session data will be stored until its
archived

e xdat.cache.location : Directory into which the imaging session data will be cached. Also used by
the online image viewer to create images.

e xdat.project.image.thumbnail.location : Directory in which the thumbnails of your imaging data
will be created (optional)

e xdat.project.image.lo_res.location : Directory in which the low resolution versions of your
imaging data will be created (required if you wish to use the online image viewer)

e xdat.admin_email : Email address which should be used for error messages and return addresses
of system emails.

e xdat.url : URL of the local installation

Setup Script

At the command prompt in the root directory of the XDAT installation, run the 'setup’ script located in the
bin directory. This script will create a project in the projects directory and a deployment in the deployments
directory of the XNAT installation. The deployment can be updated later using the 'update’ script also located
in the bin directory.

PROJECTS/PROJECT_NAME directory
The project has several key files/directories.

PROJECTS/PROJECT_NAME/InstanceSettings.xml
The InstanceSettings.xml is critical to the functioning of XDAT. The InstanceSettings.xml file specifies the
locations of schemas, and the settings for the database connection. This Instance Settings file is configured
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by the xdat:setup when the file paths are set and the build.properties are added. The configured
InstanceSettings.xml docs are placed in the DEPLOYMENTS/PROJECT_NAME/InstanceSettings.xml and the
DEPLOYMENTS/PROJECT_NAME/src/InstanceSettings.xml directory. The
DEPLOYMENTS/PROJECT_NAME/InstanceSettings.xml controls the command prompt tools. The
DEPLOYMENTS/PROJECT_NAME/src/InstanceSettings.xml controls the generated web application. Any
changes made to the PROJECTS/PROJECT_NAME/InstanceSettings.xml will be made to the DEPLOYMENT
files by the xdat:setup task or the xdat:update task.

PROJECTS/PROJECT_NAME/src/schemas
This directory contains all of the schemas which can be used by the project. It will be copied into the
DEPLOYMENTS directory by the setup or update scripts and then into the Webapp.

PROJECTS/PROJECT_NAME/sql/XNAT.sql
This file contains the sqgl to create the database and is generated by the setup or update scripts.

PROJECTS/PROJECT_NAME/log4j.properties
This file contains the |1 o0og4j setti ngs (It does ndtixfectotee Webapp.p 1t t he ¢ o mn
can be modified per| og4j 6s i nstructions

PROJECTS/PROJECT_NAME/security/security.xml
This file is the default setup for the XDAT security model.

PROJECTS/PROJECT_NAME/src/java
This directory contains all of the java classes generated by the setup or update scripts, as well as any

custom classes which you define. Cust om cl asses should be placed in the org/apa
The files generated/provided by XDAT will be placed in the orgl/r
All of the classes in these directories wild.l be @dmyidl ¢ and pl a

'xdat:war" script.

e Java Report and Edit Screen Classes

XDAT uses Jakarta Turbine to manage the web application. Turbine relies on the use of Action and
Screen classes to manage web communication. The screen classes are displayed using two files, the
Java class (Screen) and a Velocity macro (template). XDAT generates Screen classes and Velocity
templates for displaying your main data types. Whereas the generated Velocity template often
needs to be customized, the generated java classes are usually sufficient for basic display needs.
The generated java classes are placed in the org/nrg/xdat/turbine/modules/screens
directory/package. If you need to customize these classes, you should extend the generated classes
with custom class placed in the org/apache/turbine/app/PROJECT_NAME/modules/screens.

The placement of files in these directories is very important. XDAT configures Turbine (the web app

framework) to look in certain packages for classes. Fi r st , it looks in the org/apache
directory. This is where customized classes should be placed (guaranteeing that they will be found

by Turbine first). Second, Turbine will look in the org/nrg/xnat/é di r e c tThis is ¢he location

where provided XNAT classes will be placed by XDAT. Finally, Turbi ne wi | | l ook in org/nrg/l x
where generated classes are placed.

>> Read more on reports.
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OM Java Classes (Business Objects)

The org/nrg/xdat/ om/ é directories contain the classes
interface for each complex type in the loaded schemas. These java classes are available for your

use throughout your application. You should put all custom methods in the classes at the om level.
They will automatically be instantiated and loaded when XDAT reports are called. The sub-packages

org/nrg/xdat/om/base and org/nrg/xdat/om/base/auto should not be edited, as they could be
overwritten.

PROJECTS/PROJECT_NAME/src/images

This directory contains the images which will be used in your Webapp. Place any additional images in this
directory. Al of these images will be placed in the Webapp

PROJECTS/PROJECT_NAME/src/templates
PROJECTS/PROJECT_NAME/src/base-templates

by

These directories contain the velocity macros which will be used by Turbine to create your web pages. The

macros are divided into three directories (similar to the java classes). XDAT configures Turbine to look for

templates in a certain order. First, it will look in the templates directory. This is where any customized

macros should be placed. Second, it will look in the XNAT-templates directory (where pre-built macros for

XNAT are provided). Finally, it will look in the xdat-templates directory (where XDAT places generated
macros).

The setup or update step will create velocity macros IN THE FOLDER for all complex types which have a
corresponding root element in the schemas. For example, the XNAT schema has a complex type
XNAT:mrSessionData with the associated root element MRSession

<xs:element name="MRSession"ty = pe="XNATmrSessionData"/>

Thus, the setup or update step will create a velocity macro for the MRSession root element.

The generated macros will contain every field which is possible to show in for the corresponding complex
type. This is usually excessive. To customize the macro, copy it from the PROJECT_NAME/src/xdat-
templates to the PROJECT_NAME/src/templates. There you can make any desired changes, and they will

not be overwritten if the O6xdat:updated script is run.

DEPLOYMENTS/PROJECT_NAME directory
The deployments directory has several key files/directories.

DEPLOYMENTS/PROJECT_NAME/logs

This is the directory where logs from the command line tools will be generated by default. (Configurable in

the PROJECT_NAME/log4j.properties file)

DEPLOYMENTS/PROJECT_NAME/conf

This contains the settings for the generated Webapp. The only file you should need to edit is the
log4j.properties which controls logging in the Webapp. All of these files will be copied into the Webapp
(WAR) during the setup or update script.

DEPLOYMENTS/PROJECT_NAME/fields

This directory contains documents which specify all of the available fields in each complex type as well as

the database columns which they map to. This document is a useful resource when building display
documents.

Full XNAT documentation, community, latest versions and support available at http://xnat.org
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DEPLOYMENTS/PROJECT_NAME/work
This is the provided folder for output files. By default, the command line tools of Search and Browse will
place documents into this directory (unless a different directory is specified).

Full XNAT documentation, community, latest versions and support available at http://xnat.org 18
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Appendix 2: Reference for Customizing XNAT

XDAT manages data display through two primary forms, listings and reports. Listings are used to display
multiple instances of the same data type in a tabular format. Reports are used to display a single instance
of a data type. Listings are built using XML display documents. Reports are built using Velocity templates
and corresponding Java Classes. Display documents, Java classes, and velocity templates are generated by
the XDAT setup or update script. However, an administrator will usually want to customize these generated
documents to make the site more user-friendly.

Listings

A great deal of information can be gained from an XML Schema to determine what data should be stored or
processed by XDAT. However, when the user desires straight forward representations of their data in more
user-friendly formats, the additional forms of meta-data are needed. For example, without additional meta-
data, a tabular representation of a Schema Element would contain every possible field for that element
without any formatting and without any derived data. In order to display data in a user-friendly format,
wedve created a -bages imetardatd doguments which provide additional information about how
Schema Elements should be displayed.

Through xml-based meta-data documents, or display documents, a site manager is able to define which
individual fields are visible to outside users, what formatting should be done on those columns, what
additional derived data can be visible to a user, and what fields are searchable.

Site managers can create a collection of custom Display documents to detail the searches and listings
available to users. For any visible Schema Elements, site managers are encouraged to build separate
Display documents which will define the specific columns available for presentation (DisplayFields), the
different patterns of columns available for different situations (DisplayVersions), and additional database
views which will allow for more robust listing information.

The meta-data defined in the Display documents is used to generate database views which will be used by

the XDAT search engine. For any 6di splayabl ed el ement several views are cCr e
views (which contain the available fields for the specified element including all fields from any additional

elements which can be joined to the displayable element), linked views (which contain the fields from the

schemalink view with the fields defined through custom views), and displayfields views which contain all of

the DisplayFields defined in the display document.

<Displays>

A Display document contains one <Displays> element. This <Displays> element can contain
<DisplayField>, <DisplayVersion>, <SchemalLink>, <ViewLink>, and <SQLView> elements. Each
<Displays> element maps to one and only one element from the XML Schema. The <Displays> element
must have a schema-element attribute which identifies which XML Schema element this <Displays> is
associated with. The optional value_field, display_field, and display_label attributes are used to identify the
default label for this element, id/value fields for this element.

<DisplayField >

The most important elements in the <Displays> element are the <DisplayField> elements. These elements

define what schema fields are available to be used in listings and searches. They can be simple

representations of one schema fieldbés value or a @&omplex combi na
<DisplayField> can have the following attributes:
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e Id (required): This is a UNIQUE string which identifies this field.
e Header (required): This is the header which will be displayed in the event this field is used in a
listing.
Image (optional): true if this field should be an <IMAGE=, otherwise false.
Sort-by (optional): default: sorts by itself, othe r wi se a di fferent <DisplayField>06s
sorting.
Sort-order (optional): ASC OR DESC
Searchable (optional): true if this field should show up in dynamic search pages.

Data-type (optional): specifies the XML data type of this field, necessary if the <DisplayField>
involves some reformatting.

A <DisplayField> can have several child elements.

e DisplayFieldElement: used to specify the schema field(s) or view column(s) used in this
<DisplayField>=.

Content: Specifies the formatting which will be done to the specified DisplayFieldElements.
HTML-Link: Specifies that an <A> (HTML-Anchor) should be used for this field.
HTML-Cell: Specifies the formatting of the HTML Cell surrounding this field.
HTML-Image: Specifies the options for the surrounding <IMAGE> tag.

A <DisplayField> element must be defined for every field which the site manager wants to be displayed in
the application.

Example:

<DisplayField id="SUBJECTID" header="Subject" visible="true">
<DisplayFieldElement name="Field1" sche ma
element="oas:subjectType.subjectData.|D"/>
<HTMLLink>
<Property name="HREF" value="none"/>

<Property name="ONCLICK" value="return

rpt( @Fieldl','oas:subjectType','oas:subjectType.subjectData.|D"); ">
<InsertValue id="Field1" field="SUBJECTID"/>
</Property>
</HTML: Link>
</DisplayField>

<DisplayField id="AGE" header="Age" visible="true">
<DisplayFieldElementn  ame="Field1" schema -
element="oas:subjectType.subjectData.age"/>
</DisplayField>
<DisplayField id="GENDER" header="Gender" visible="true">
<DisplayFieldElement name="Field1" schema -

element="oas:subjectType.subjectData.gender"/>
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</DisplayField>
<DisplayField id="STATUS" header="Status" visible="true">
<DisplayFieldElement name="Field1" schema -
element="oas:visitData.clinicalAssessmentData.CDR.score"/>
<Content type="sql">CASE WHEN @Field 1 IS NULL THEN 'young' WHEN @Field1 >0 THEN
‘dat' ELSE 'normal' END</Content>
</DisplayField>
<DisplayField id="WBV" header="WBV" visible="true">
<DisplayFieldElement name="Field1" viewName="SUBJECT_FSL_VIEW"
viewColumn="volum es_brain_percent"/>
</DisplayField>
<DisplayField id="ETIV" header="eTIV" visible="true">
<DisplayFieldElement name="Field1" viewName="SUBJECT_ASF_VIEW"
viewColumn="etiv"/>
</DisplayField>
<DisplayField id="CLI N_DELAY" header="Clin. Delay" visible="true">
<DisplayFieldElement name="Field1" schema -
element="oas:visitData.clinicalAssessmentData.delayFromMr"/>
</DisplayField>
<DisplayField id="CDR" header="CDR" visible="true">
<DisplayFieldElement name="Field1" schema -
element="oas:visitData.clinicalAssessmentData.CDR.score"/>
</DisplayField>
<DisplayField id="MMSE" header="MMSE" visible="true">
<DisplayFieldElement name="Field1" schema -
element= "oas:visitData.clinicalAssessmentData. MMSE"/>

</DisplayField>

<DisplayVersion>

The <DisplayVersion> elements specify the different combination of <DisplayField>s. A <DisplayVersion>
can have the following attributes:

e versionName:

Each <DisplayVersion> must have a unique versionName. The first defined <DispayVersion=> will

be considered the default version. The primary html version is exApscted to be
smallersub-s et s of the fields can be defi ned beuseddrbSupesf 6 and Odet
Searches. It is recommended that the developer create separate versions of HTML

<DisplayVersion>s to be used for CSV output of those versions. The CSV versionName should be
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titled the same as its mat chi ngndddTdvihe dnd.sSoithe gpanweiofthe 6 _csv d ap|

primary |l istingds CSV versiSinmiwoaurlldy ,beb borliiesft_icnsgv_éc savndd

defined.

e Default-order-by: This is the DisplayField which will be used in the ORDER BY statement, if no
ORDER BY is defined.

Brief-description: Description used in the Browse/Search/Listing menus to identify this element.
Dark-color/Light-color: Alternating colors to be used in alternating rows in HTML listings.

The <DisplayVersion> uses child <DisplayFieldRef> elements to define which <DisplayField>s are included
in this listing. The <DisplayFieldRef> identifies the <DispayField> with its id attribute. A new header can
be defined in the header attribute which will overrule the header defined in the <DisplayField>.

Example:
<DisplayVersion versionName="listing" default - order - by="SUBJECTID" brief -
description="Subject Data" dark - color="DEDEDE" light - color="FFFFFF">

<DisplayFieldRef id="SUBJECTID"/>
<DisplayFieldRef id="AGE"/>
<DisplayFieldRef id="GENDER"/>
<DisplayFieldRef id="STATUS"/>
<DisplayFieldRef id="WBV"/>
<DisplayFieldRef id="ETIV"/>
<DisplayFieldRef id="CLIN_DELAY"/>
<DisplayFieldRef id="CDR"/>
<DisplayFieldRef id="MMSE"/>

</DisplayVersion>

<SchemalLink>

In some situations, the developer may want to include fields from another Schema Element, whose relation
to the Display element is not clear from the XML Schema. In this instance, a <Schemalink> element is
used to specify the relation between the two elements. This involves defining a mapping between the two
elements (usually involving a database table or view which maps the two elements). The developer defines
<MappingColumn> elements to define how the root element and the linked element relate to the mapping
table.

For example:

<SchemalLink element=" XNATvisitData" type="mapping" alias=" XNATvisitData">
<Mapping TableName="SUBJECT_VISIT_DISTINCT">
<MappingColumn rootElement=" XNATsubjectType"
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fieldElement="  XNATsubjectType. XNATsubjecttype_id" mapsTo="  XNATsubjecttype_id"/>
<MappingColumn rootElement="XNATvisitData"
fieldElement="  XNATvisitData.id" mapsTo=" XNAT visitdata_id"/>
</Mapping>

</SchemalLink>

This element can then be used in <DisplayField> elements as if it is the displayable element. An alias can
be defined for the schema link, and used in place of the element name in the DisplayFields to allow the site
manager to link to multiple instances of the same schema element.

<SQLView>

To allow for the display of more complicated fields, a site manager may need to create custom Database

views. One common need for SQLViews comes from the inability to display allof a schema el ement 6s

In order to maintain one row per element in the tabular structure, fields which have multiple references
(maxOccurs=unbounded) are not included in the searched views. In order to display information about the
multiple references, a site manager must create database views which map the results to one row per
element. These views are specified in the <SQLView> tags and can be joined to the displayable element via
a <ViewLink>. SQLViews only have two attributes; name (name of view in database) and sql (the SELECT
statement used to create the view). The CREATE VIEW statement is generated with the other sql.

Example:

<SQLView name="SUBJECT _VISIT_DISTINCT" sql="SELECT DISTINCT ON (XNAT subjecttype_id)
XNAT subjecttype_id, visit.i d AS XNATyvisitdata_id FROM  XNATsubjecttype sub JOIN
XNATv_XNATVvisitData_visitd_ XNAT subjectType map ON

sub. XNATsubjecttype_id=map. XNATsubjectType_ XNATsubjecttype_id JOIN XNAT visitdata visit
ON mapXNATuvisitData_  XNATvisitdata_id=visit.id"/>
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<ViewLink>

ViewLinks are defined to join custom views to the displayable element. They specify the view to be joined
through the TableName attribute. MappingColumns are then used to connect the view to the schema
element. Aliases are defined to allow multiple instances of the view to be joined to the schema element.

Example:

<ViewLink alias="SUBJECT_ASF_VIEW">
<Mapping TableName="SUBJECT_ASF_VIEW">

<MappingColumn rootElement="oas:visitData"

fieldElement="oas:visitData.mrSe ssionData.id" mapsTo="mr_expt_id_1"/>
</Mapping>

</ViewLink>

Arcs

In order to join displayVersions from separate displayable elements, an arc can be defined to specify how
the two elements are related. Declaring an Arc takes two steps.

1. Define an <Arc-Definition>.

An arc is defined with a unique id and a collection of CommonFields. These are DisplayFields which
every member element is expected to have. Commonly, the two elements are related by another
element that they both relate to. This is called the bridge-element. The bridge-element can be
specified in the Arc-Definition. Filters can be defined on the common fields to assist in the mapping
of the correct elements. The possible filter types are closest, before, equals, and distinct. The
distinct filter is almost always used to guarantee that there is a one-to-one relationship between the
elements. The equals filter is mandatory to join the elements.

<Arc- Definition 1d="PARTICIPANT_EXPERIMENT">
<CommonField id="DATE"t ype="DATE"/>
<CommonField id="PART_ID" type="STRING"/>
<CommonField id="EXPT_ID" type="INTEGER"/>
<Bridge - Element name="Participant" field="PART_ID"/>
<Filter field="EXPT_ID" filterType="distinct"/>
<Filter field="DATE" filterType="closest"/>
<Filter field="PART_ID" filterType="equals"/>

</Arc - Definition>

2. Define Arc Membership

Full XNAT documentation, community, latest versions and support available at http://xnat.org 24



ﬂ N AT XNAT 1.3.3 Documentation (Archived)

Within the member elements, include the <Arc> element to imply that this element is a member of
that Arc. The <Arc> specifies the defined Arc by the name attribute. Also, the CommonFields for
the Arc are specified with the local fields which correspond.

<Arc name="PARTICIPANT_EXPERIMENT">
<CommonField id="PART_ID" local -field="PART_ID" />
<CommonField id="DATE" local - field="EXPT_DATE"/>
<CommonField id="EXPT_ID" local - field="EXPT_ID"/>
</Arc>

Instructions for creating a display document.
1. Select the root element to display.
This must be a globally defined element in your schema.
2. Create an xml file titled {element_name}_display.xml.

The first section of the name does not matter. But , the file must end in 6_display.
located in a directory called display (which must be located next to your schema) for it to be loaded
by the application.

3. Select the fields which you want to be available for display.

All fields are available to be used in DisplayFields, unless they belong to a multiple reference
element (maxOccurs=unbounded). The multiple reference elements are not available because their
use would result in multiple rows for one root element.

The fields are specified in the <DisplayFieldElement> of <DisplayField>s. The field is referenced
through dot-syntax. The dot-syntax structure must start with the element name (including
namespace prefix). Each child field is then followed by a dot. For example, in following element:

<xs:complexType name="mrScanType">
<xs:sequence>
<xs:element name="note" type="xs:string" minOcc urs="0"/>
<xs:element name="parameters">
<xs:complexType>
<xs:sequence>
<xs:element name="voxelResX" type="xs:float"

minOccurs="0"/>

</xs:sequence>
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</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="number" type="xs:string" use="required"/>
<xs:at tribute name="type" type="xs:string" use="required"/>

</xs:complexType>

These fields are available:

XNAT:mrScanType.note
XNAT:mrScanType.parameters.voxelResX
XNAT:mrScanType.number
XNAT:mrScanType.type

To show one of these fields, the site manager would create a DisplayField like this:

<DisplayField id="NOTE " header="Note" visible="true">
<DisplayFieldElement name="Field1" schema -
element=" XNATmrScanType.note"/>

</DisplayField>

To add some formatting to this field, SQL can be added in a <Content> tag.

<DisplayField id="NOTE" header="Notes" visible="true">

<DisplayFieldElement name="Field1" schema -
element=" XNATmrScanType.note"/>

<Content type="sql">ENCODE(substring(@Fieldl FROM 0 FOR
10),'escape')</Content>

</DisplayField>

Notice, the use of the DisplayFieldEl ements nanifhisin the sql
mar ks the spot where that f TheladdabSQL edluma name will bébaxded sne d .
place of this marker at runtime.

The site manager can also make the Field a Hyperlink by adding an HTML-Link tag.
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<DisplayField id="SESSION_ID" header="Session" visible="true">
<DisplayFieldElement name="COL1" schema - element=" XNATmrSessionData.ID"/>
<HTMLLink>
<Property name="HREF" value="none"/>

<Property name="ONCLICK" value="return

rpt(@Fieldl', XNATmrSessionData’,’ XNATmrSessionData.ID'");">
<InsertValue id="Field1" field="SESSION_ID"/>
</Property>

</HTMI: Link>
</DisplayField>

The HTML-Link allows the site manager to insert any attributes into the created ANCHOR <A> tag.
In the above example, the tag would end up looking like:

o (2%&" el T 1T Ae tum#, )#+” 2 OA
ObOs £ 6! XEMERSessionData’,’ XNAK T O3 AO0O0ET 1 $AOAt ) $As2, 6! ,5%, Y!

In this instance, the ONCLICK references a javascript function which was declared in the page.

Notice that ANY DisplayField I D can be usede ilmmanhe <l nsert V:
cases, the Display Field for the primary key will have been defined separately and would be

referenced here.

4. Create one or more DisplayVersions.

Create at least one DisplayVersion (the default one for HTML listings should have a version name of
61 i st Agsigroglternating HTML Color codes, a default ORDER BY column (which must match one
of the included DisplayFields) and a description. Use DisplayFieldRef tags to select which fields will
be displayed, and in what order.

5. Create Views, ViewLinks, and/or Schemalinks to add additional display fields.
See further documentation for more informationé

Once the document is complete, execute the CreateSQL function. The SQL to create the necessary views
will be created at the bottom of the generated file. Once these views have been created in the database,
the new displays should be available. The website may need to be restarted or refreshed (using the link in
the 'more’ page of the administration section of the website for '‘Refresh Display Manager' or the direct link,
http://application /app/actions/RefreshAction/refresh/DisplayManager) to see the changes.
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Reports

The XDAT website makes use of Jakarta Turbineds structure to all
Screens. Each report has two primary components; a java class and a Velocity page (.vm). For any report
you create, you will need to create both of these components.

What happens before XDAT gets to your report?

The XDAT engine takes care of all of the navigation processing for any Report. This processing starts in the
org.cnl.xdat.turbine.actions.DisplayltemAction Class. This class is in charge of locating/loading the item that
will be displayed and routing the item to the correct Velocity screen. Generally, items are passed to this
DisplayltemAction with just a few simple Turbine RunData parameters (Key/Value parameters). The three
parameters passed are the schema element name (search_element), the field whose value is sent
(search_field) and the matching value (search_value). Example:

KEY VALUE

search_element XNAT:mrSessionData
search_field XNAT:mrSessionData.ID
search_value FORGE1_0014_1 MR

These three parameters will then be used to load the appropriate item from the database. The search_field
should correspond to either the primary key field or a field with a unique value, to guarantee that only one
itemisreturned. The search_value must correspond to the itemds search_f

After the DisplayltemAction has loaded the Item, it checks to see if the element has a customized Report. If
no customized Report is found, then the item is routed to the default display Screen. ATTENTION: In order
for your customized report to be found by the XDAT engine, it must have the proper name and be in the

proper location. The name of the File is expected to begin with O06XDATScr
SQL version of the element name (the use of the SQL version of the name, guarantees that there will be no
speci al characters in the nameusédin afile name). The BQLcversienoofithel not be

name can be found by finding the corresponding tabl &hein the data
files (Java and vm) must be in a location which the Turbine Web Application looks (i.e. the

templates/screens directory for the vm, and the java class location specified in the

TurbineResources.properties).

1. Extending/Creating the Java Class.

Each report has a java file which is processed before the Velocity screen is constructed. This java
file handles loading the necessary objects into the Velocity Context for easy use in the Velocity
screen.

The setup and update scripts create Report classes for all of your root-level elements. They are
placed in the package org.nrg.xdat.turbine.modules.screens (in the PROJECT/src/java directory).
Often these will be adequate for your needs and you will not need to tamper with them. If you
need to add processing the Report class (for example, to load additional data into the context) then
you can create your own Report class in the
org.apache.turbine.app.PROJECT_NAME.modules.screens package located in the PROJECT/src/java
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directory. Usually this is as simple as copying the generated java class into the new directory,
changing its package name and adding your additional code.

XDAT provides a Java Class (org.nrg.xdat.turbine.modules.screens.SecureReport) which handles

most of the processing for you. If you decide you need additional Java processing, you will need to

create a custom class which extends the SecureReport or the generated class. It is expected that

your custom report class will be named as follows (XDATScreen_report_{sql_name}.java). The
SecureReport class provides one abstract method which O6publi
Context cont ext béimplémeoted. nihis method can be left empty, or any additional

processing the site manager desires can be added.

The SecureReport class (which all Report screens should extend) places several objects into the
context for use in your macro scripting. The item which you searched for will be an
org.nrg.xft.XFTItem and can be referenced using the $item variable. The current user
(org.nrg.xdat.security. XDATUser) will be accessible via the $user variable. The report will also
instantiate the corresponding Java OM objects (located in the org.nrg.xdat.om package which are
generated by the setup or update script) and load them into the context as $om. These classes can
be modified to allow for customized java processing of your data. If the item being displayed
extends XNAT:subjectAssessorData, then the corresponding Subject OM
(org.nrg.xdat.om.XnatSubjectdata) will be loaded into the context as $subject. If the item being
displayed extends XNAT:mrAssessorData, then the corresponding MR OM
(org.nrg.xdat.om.XnatMrsessiondata) will be loaded into the context as $mr.

2. Create the Velocity Screen

The velocity screen is the location of most of the report specifications. The site manager can
customize this format in any way deemed necessary (See http://jakarta.apache.org/velocity/user-
guide.html for more details).

The web application will look in multiple locations for your report files. This allows you to override
the default reports which XNAT generates, and the additional reports which are provided with XNAT.

The web application will look in four locations for your Velocity macros (in the following order).

1. WEBAPP_ROOT/templates/screens

2. WEBAPP_ROOT/XNAT-templates/screens
3. WEBAPP_ROOT/xdat-templates/screens

4. WEBAPP_ROOT/base-templates/screens

The initial location (1) is where you should place any reports which you create. If the web

application doesnét find a report in tHadgiswhereptei on, it wild]l
customized reports specifically for XNAT are located. Next, it will look in location (3) which is where

pre-customized reports for XDAT (security) are located. Finally, it will look in the
WEBAPP_ROOT/base-templates/screens (4). Thisiswhere XNAT6s setup or update script:
generated report screens.

The easiest and quickest way to create a new report, is to copy the generated .vm file from the
WEBAPP_ROOT/xdat-templates/screens location into the WEBAPP_ROOT/templates/screens location
and manipulate the content.
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Accessing Item properties

Individual properties of the Item are accessible through the getProperty() method of the
org.cnl.xft.XFTItem. The field name can be specified using the dot-syntax name of the field (i.e.
$item.getPropert y XNAT: Mr Sessi on. mr Se s s iThendetStriag() abad gefBooleanProperty() can be
used similarly to receive the values with particular formatting.

There are two ways to access the properties of the children of the Item. First, the site manager can obtain a
reference to the sub Item directly using the getProperty() method for single reference or the getChildltems()
method for multiple referenced children. Both of these methods take in the dot-syntax name of the field
(i.e. $item. geXNBTmd Sd¢ ¢ £imsr{ Dat aThe otlen method to access the properties of the
children of the Item involves referencing the child fields directly through dot-syntax. This becomes tricky
when you are referencing a child which could have multiple objects. So, numbers can be inserted
(surrounded by brackets) into the dot_syntax after a reference field name to specify which child you are
referencing. Example:

BEOAI t CAOO0 OINMRAIODAS@ROET T $ AOAt OAAT g+t 1 Of AAOes

The number must be precedand safd oumarac bygr o [ Ehisdods wauld resurrwi t h 0.
the number field of the third scan (0,1,2) for this session. If there was no third scan, then null would be
returned.

Thus, when a site manager wants to iterate through multiple children, there are two options.

e Obtain direct references to the objects:

#foreach ($scan in $item.getChilditems(" XNATmrSessionData.scan"))
<TR>
<TD>$!scan.getProperty("  XNATmrScanType.number")</TD>
<TD>$!scan.getProperty("  XNATmrScanType.type")</TD>
<TD>$!scan.getString(" XNATmrScanType.note")</TD>
</TR>
#end

e Directly reference the fields using a number in the dot-syntax

#foreach($c in [0..10] )
<TR>
<TD>$item.getProperty(" XNAK I O3 AOOEI T $ AOAt OAAT I BDAdzt 1 Of A
<TD>$item.getProperty(" XNATmrSesOE|T 1T $ AOAt OAAT I s DAdz#t OUDAz
<TD>$item.getProperty(" XNAK i O3 AOOEI 1 $AOAt OAAT | BDAdzt 11 OA
</TR>
#end
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The primary difference between the two methods is that, the first option will result in only as many rows as
there are objects. The second option will have as many rows as is specified in the loop. The second
option is useful in edit screens.

Creating (OM) Item Classes

The XFTItem structure allows for easy access to items without type casting the item to a specific java type.
This provides an excellent generic method for working with data. However, in some instances, the site
manager may want to create a custom object to wrap that Item, which will allow for greater flexibility and
customization. The XDAT engine creates this Item wrapper for you.

The setup or update scripts create three java files for each complex type in your schema; an auto class
(org.nrg.xdat.om.base.auto) which extends org.cnl.xdat.base.BaseElement and contains the methods for
constructing an object and accessing its values, a base class (org.nrg.xdat.om.base) where XNAT provided
functions are defined, and a extension class (org.nrg.xdat.om - this is where your custom methods should
go) which simple extends the base class. If at some point the classes are regenerated, the Auto class will
be overwritten with the new Class, but the extension classes will NOT be overwritten.

These custom OM classes are automatically instantiated by the generated Java Reports and placed in the
Velocity Context for use in your velocity macros using the name $om.

Notice, that the custom item has inherited methods to access the defined Display Fields for this element

(getDisplayField()). So, if you have defined a corresponding Display docum
element, those values can be accessed by passing Display Field IDs into the getDisplayField() method.

ATTENTION: In order to access these values, the user must specifically preload the Display Field values

(using the loadDisplayFields() method). This is not done automatically, as sometimes it can cause a slow

SQL select.

There are numerous methods inherited from org.cnl.xdat.base.BaseElement which allow for easy use of
Items and effective access of their properties.

Pre-defined Turbine Velocity Macros

For your convenience, some velocity macros have been predefined in templates/macros/TurbineMacros. For

use in reports, one macro (elementActionsBox) will be particularly helpful. This macro will list the possible

actions for a given item based on XNATeeleenbrd mmecurity).sThe eodautoi ty setti ng
insert this macro into a velocity screen is:

#elementActionsBox($elem ent $search_field $search_value

$data.getSession().getAttribute("user") $item)

All of these attributes are passed in from the SecureReport screen, so this code can be inserted without
additional work.

Edit Pages

Data Entry forms are generated by the setup or update scripts. They are placed in the
PROJECT_NAME/src/xdat-t e mpl at es directory and are named O6XDATScreen_edit _
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These generated edit templates contain every possible field and may need customization for active use. To
customize the edit forms, copy them into the PROJECT_NAME/src/templates directory and modify the files
as desired.

To modify the preliminary java processing for the screen (if necessary), copy the appropriate
org.nrg.xdat.turbine.modules.screens class to the org.apache.turbine.app.PROJECT_NAME.modules.screens
package. Add your customized java code to the finalProcessing method and change the package name to
reflect the new package location.

Adding Features And Content

XDAT uses Jakarta Turbine to manage its web architecture. Turbine supports the use of Actions and Screens
to manage the flow of web requests. The majority of screens are auto-generated for you. However, you
may want to build some custom screens and actions to facilitate new features.

Actions are written as Java classes and must be located in the

org.apache.turbine.app.PROJECT_NAME.modules.actions package. The classes can extend the
org.nrg.xdat.turbine.modules.actions.SecureAction class to make use of the XDAT security model. Action

processing goes in the doPerform(data,context) method. As an action completes, it should be directed to a

screen for user response. Custom created actions and screens can be accessed through the standard

Turbine mechanisms or can be tied into XDATO&6s site management sy

In order to tie new features into the XDAT site, you can create custom screens and reference them using the

data type 6éelement actions6 i rDoihdhthis willlcneateiadinkrirathd aztionssbexcdni o n .

all reports for the specified datatype. | n t he administration section, @ickono the 6éDa
the Data Type which you would like to edit. This brings up the report for the specified data type. From here

you can access the edit page which Ilists the current 6éel ement ac
insertion of new ones. The name of the action must map to the name of your custom screen using the

XDATScreen naming convention.
XDATScreen Naming Convention

The report page 6actiond |inks generated by adding data type 06¢el
org.nrg.xdat.turbine.modules.actions.XDATActionRouter class defined in the XDAT jar. This jar will use the

name of the element action and data type name to pass processing to the proper velocity screen. All

custom screens which map to an el ement action mulkég begin with th
XDATActionRouter will look for a screen which is named using the header, the sql name of the data type,

and the el ement action name (O0OXDATScreen_06 + s dfithismsareemis+ 6 _06 + el
not found, then it will look for a screen named using the header and the element action name

(6XDATScreen_06 + el e me hfthissseréen,dsnnotnfeumce then an error is thrown.

If you are creating a custom screen which will be linked to from the actions box, you should either name it

Ao XDATScreenatme++sql 6n+ el ement _action_nameo or fA6XDATScreen_0 +
(case-sensitive) Using the second convention will allow the screen to be accessed by any data type which

has the corresponding element action. The first convention will only be accessible by the defined data type.

Element Action Attributes

El ement Actions are accessible from the 6Data Typed report or ed
available in report pages. There are several attributes which can be set for a given element action.
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e Name: This is the name which will be used in the Action |ink
naming convention.

e Display Name: This is the text which will be displayed in the ANCHOR tag on the report page in
the Actions box.

e Image: This is the name of an image file (located in the src/images directory) which will be
displayed with the Display Name text.

e Popup: Specifies whether or not the Action link should generate a new window ornot. | f it és bl ank
(or éneverd), theaerptotduee d gopup. Iwfi Iilt mevésometi mesd, then the |i
a new window if the report page itself is not a popup page, otherwise it will not popup a new
window (Useful to prevent popup proliferation). | f it 6s 6éal wayso6, t hegeneratt@ | i nk wil

new window.

e Secure Access: This will be used to decide whether or not a user has permission to access this
action for a particular instance of a data type. It uses the data type permissions defined in the
Admin User page ( 06etdeidt,0,0 rd rodfatdobtasereddes.mthave permission for the
corresponding access type, then no link will show up on the report.

e Additional Parameters: This text will be appended to the request url which is sent to the screen.

e Sequence: Governs the ordering of the element action links in the Actions box on a report page.

Bundles

Bundles are stored searches which other users are allowed to view. They are a useful tool for organizing
subsets of data into easily viewed combinations. The definition of each bundle is stored in the database in
the same manner your data is stored. The bundles are loaded into the Web Servers context when they are
first requested. Each bundle has a list of users who are allowed to view it. These users will have a link to the
bundle in their navigation menu.

A bundle has several key variables.

ID
This is the primary identifier of a bundle. It must be unique to this bundle.

Description
This brief description is the Text which will be used to identify this bundle.

Pivot Data Type (Root Element)

Every bundle must have a pivot data type, which is the root data set of the of the bundle. It is used to join
data types together. All other data types in the bundle will be joined to this data type (rather than to each
other). XDAT builds a bundle by starting with the root data type, joining other data types to the root data
type, processing the WHERE clause to limit the rows in the result set, and outputting the result set according
to the specified Displayed Fields.

Sort By Data Type & Field
These two variables combine to identify the field which should be used to sort the rows in the bundle.

Display Fields

The Display Fields of a bundle identify which columns will be displayed in the bundle. These fields reference
<DisplayField=>s from the display documents (used in the listings). The element_name and field_ID variables
are used to specify which previously defined <DisplayField>s should be included in the bundle. The
sequence is specifies the order that the fields (columns) should appear in the bundle. The type is the
resultant type of the data fields. The header is the Text which will appear as the header of the columns.
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Where Clauses

Where clauses are used to limit the rows which are included in the bundle. Without any Where clauses all of
the rows for the 'pivot data type' will be included in the bundle. The web interface allows the creation of
simple WHERE Clauses. For more complicated (multi-leveled) clause, XML may be needed to define the
bundle (rare).

e Method
The method variable defines whether the specified Where clauses should use 'AND' or 'OR' logic.

e Display Field
The Display Field (schema field) is the data field which will be used to process the clause. This can
be a Display Field or a Schema Field. Either way the field should start with the root data type of the
field. If it references a pre-defined display type, then it should reference the Display Fields ID (i.e.
data_type.Field_ID). If it references a schema field, it should reference the field in the same
manner that is used in the display documents (i.e. data_type/schema_field). This allows you to limit
the result set by a pre-defined field (which may be derived) or directly from a data value.

e Comparison Type
The comparison_type variable specifies what comparison expression to use in the where clause. It
can be =,<,<=,>,>=, or LIKE (for string types).

e Value
The value variable specifies the Value to use in the Where clause comparison.

e Custom Search
The custom_search and override_value_formatting variables can be used to directly specify an
unconventional where clause. In the custom_search variable you can include the text of the WHERE
clause. This text must be valid sql as it will be included directly in the SQL where clause. The
override_value_format specifies that XDAT should not try to format the expression with characters
like " or %.

Allowed Users
These are the logins of the users who are allowed to view this bundle.

Creating/Editing A Bundle
Bundles can be created via two methods, XML Storage or Web Edit Page.
Web Edit Page

Administrators are allowed to access, create, and edit bundles in the Administration section of the website
on the '‘Bundles' page.

XML Storage

The Bundles can be stored using the StoreXML task in the same way that your other data is stored. The
bundle should be built according to the specifications of the
/projects/PROJECT_NAME/src/schemas/security/security.xsd schema.

The xml should be stored using the StoreXML task from the command prompt.
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Security

Security in XDAT is based on three aspects: Users, Roles, and Element Security settings. Users represent
individuals who have permission to access the data managed by XDAT and have abilities to perform certain
actions in XDAT. Roles are collections of Actions which can be performed in XDAT. Element Security
settings represent individual schema elements (root level data types) and govern how they are secured and
what possible actions can be performed on them. The exact structure of these elements is defined in the
security schema (security.xsd).

Element Security Settings
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In order for a element to be accessible in XDAT for browsing, searching, or securing it must have a defined
xdat:ElementSecurity element. This element has several attributes which govern how the element is
secured.

Attribute Name

Purpose

secondary_password

Governs whether or not a user must supply a secondary password
to access this data.

secure_ip Governs whether or not a user can only access the data from a
specific IP Address.

secure Governs whether or not this element is secured. (If it is not
secured, then it is accessible to any user).

browse Governs whether or not this element is browseable (or searchable)

for users. (If yes then it will appear in search forms and browse
listings)
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Attribute Name Purpose

sequence Governs the order in which this element will appear in listings
relative to other Elements.

In addition to defining these specific settings, the xdat:ElementSecurity also defines what key fields should
be used to define access to the secured element (primary_security_fields) and what actions a user is
allowed to perform on the secured element.

Primary Security Fields

Primary security fields define what the core fields in an element are which can be used to govern access to
t he el e me n tForsexample,af.l have an element called Experiment which has a field called
Investigator which has a field called ID (Experiment.Investigator.ID), | can use that Investigator ID to
govern who has access to the data based on the value of the ID. Hence a site manager can define

Experiment.Investigator.ID as a primary security field. Then i n a usero6s el ement access

manager can define the Investigator IDs which this user has access to. For example, | could define that
Userl has access to Experiments where the Experiment.Investigator.ID is 1, 2, or 5. The User Element
Access settings, allow the adiminstrator to give users permission to create, read, update, delete and activate
data based on the primary security fields.

Element Actions

The element actions defined in the xdat:element_security describe the actions which can be performed on
this element. They are used to create HTML Hyperlinks to link to features/actions for a given element (for
example, in a report screen on the right in the actions box). Element Actions have three properties:
element_action_name (uniquely identifies the action and will be used in naming conventions), display_name
(displayed text used in Hyperlinks), and sequence (governs the ordering of the actions in relation to other
actions. The created Hyperlinks will link to Velocity screens. It will use the element_action_name to find
the appropriate Velocity screen to link to. First, it will look for a screen for that specific element action using

sett

ry security fields are defined in the El ement Securit
e to a user with basic access to the element (governe

acombination of the default text (XDATScreen_), the el elhent _acti

that screen is not found, it will look for a generic screen using just the default text (XDATScreen_) and the

element_action_name. For example, foranacti on call ed 6editd on an el ement with a

xnat_experimentData, XDAT would look for a screen called XDATScreen_edit_xnat_experimentData.vm. If
this was not found, it would look for a Screen called XDATScreen_edit.vm. If that is not found, it will throw
an error, because every action must have a corresponding Velocity Screen.

The commonly used el ement acti ons aThese actionk bave shomeprée-et and Oacti va

functionality within XDAT and should be used, if they are appropriate.
How do I allow an element to be viewed from the web?

In order for a Schema element to be viewed from the website (through Browsing and Searching), the

element must have a xnat:element_security setup. This xnat:element_security dictates the security

features of the given schema element. The element_security can be created from the Admin page using the
6Data Typesd |link (above the Data Types (El ement Security)

If the el ement _securityds Osecured propertyhavesdefined to true,

permissions for that element in order to view it.
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How do I secure access to data?

I'n order to secure access to

a

particular el ementds

set to true and primary security field(s) must be defined for the element. This will allow users to have
defined permissions for accessing the element. The property and its primary security fields can be defined

in the element _securityds ed

it

page.

Users

A User has assigned roles and defined element access settings. The assigned roles reference defined Roles
and govern what website-level actions a user can and cannot perform. The element access settings
reference defined Element Security settings and govern which elements a user can access, what security
settings are particular to that access (secondary passwords or specific IP addresses) and what subset of the

el ement s data a user

Pre-Defined Roles

¢ a n Sex Element Sécprty Settirgs ton mgre info.

XNAT has several pre-defined roles which are used to manage basic security and site access.

e SiteUser: The SiteUser role is the most basic
browsing data, and changing passwords.
e Administrator:

role.

The Administrator role allows ausertoacc e s s t

It gives the user the options of searching data,

he O6Administrati

website. Only Administrators can edit user permissions.
e Bossman: The Bossman is the only role which allows Administrators to approve user permission

changes.

e DataManager: The DataManager is preset to allow a user to add subjects or MR Sessions.

How do I add a User?

The easiest way to add a new user for XDAT is to access the administration features of the website. Adding
a user on the website consists of two steps; adding the user and setting up their permissions.

To add a user:

3 XNAT - Microsoft Internet Explorer

e Bt Vew Fourdm Tool el
- ) A & ewh o - g * .
& DREE AR T Focrnm @ o [ >3
8 e e st s SOR0 At gD tory DA T Acor Rt et tion s *« Bw
Py
B8 (77 -1 - T -
Tasks [row thee Bats Types Boles tnvestigabers Mol Bendies e |
* Admiantration
o Add Luprrimamt
o ASE Sebject User Accounts Add Unes
s aied Username  Name Tmed Lot Lagin Auth
[T S, Adves  TRat@testiam  20S L300 130000 @
¢ Saper Seerch 3 hess badd, baie I st i I0T-13-04 104024
Bromse
o S Sevsien Date
o Subjests
&) Dorm

From the administration page,

Emabied
»
-

click the New User link (above the user listing).
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Uremame

*) True Falan
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Add the basic user information. Once this form has been submitted the user has been added. However, this
user will not have any abilities or permissions until the following step is performed.

To change the user6s permissions:

From the User report page, click the Change Permissions link. The subsequent page allows you to select the

website Roles which this user can have and define security permissions for any Elements which have defined

primary security fields. Once, the userés permissions are stored, you wil/ n e
Security settings of the website (using the HTML link on the Admin page).

How do I govern the abilities of my users?

The abilities of a user can be closely managed through a combination of website Roles and element access
permissions. The administrator can define website roles or use preexisting ones to govern what actions a
user can perform. The element access permissions can be defined to govern which elements the user can
access and what subsets of the data can be accessed.

Site Branding

The main site logo is titled logo.jpg. It is located in PROJECT_NAME/src/images. It can be replaced with a
customized logo (of the same name). Or the direct image reference can be changed in the DefaultTop.vm
and NoMenuTop.vm templates located in PROJECT_NAME/src/xdat-templates/navigations.

The site name is specified in the security data type. It is an attribute of the xdat:security element called
6 sy st dtno@n. be changed in the security.xml or directly in the database table xdat_security.
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Logging

XNAT uses Apache Log4j to manage its application logging. XNAT allows for two different logging
specification sets (command prompt vs. web application). The log4j settings are defined in the
log4j.properties files located in deployments/PROJECT_NAME/ and deployments/PROJECT_NAME/conf. The
deployments/PROJECT_NAME/log4j.properties manages logging from the command prompt tools. The
deployments/PROJECT_NAME/conf/log4j.properties manages logging from the web application.

The setup script configures the deployments/PROJECT_NAME/log4j.properties file to create two logs
(xdat.log & sql.log). The xdat.log contains any system output from the XDAT processes. Sql.log can contain
all of the sql statements made from XDAT. The specifications of how to create logs and manage the level of
logging can be changed by changing the log4j file.

The setup script configures the webapp logger (deployments/PROJECT_NAME/conf/log4j.properties) to
produce the two standard logs (xdat.log & sql.log) and a third log (access.log). The access log records
every page that is visited by any user of the webapp.

For more information, consult the Log4j website.
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Appendix 4: Reference for Data Management

Loading Data
XDAT is setup to load data from two entry points, online & command prompt.

online: The XDAT engine will generate entry forms for each of your root level data types. These entry forms
are placed in the PROJECT_NAME/src/xdat-templates directory. They are accessible through the website
and allow for the easy creation and editing of stored data.

Command Prompt: The XDAT engine allows data to be loaded from the command prompt via xml. Using the
StoreXML tool provided in the web services client tools, a user can store an xml document directly into the
database.

e Validation: Data will be passed through three levels of validation before it is stored. First, it will
pass through XERCES validation. (All stored XML must be valid XML.) Next, the document will pass
through XDAT security validation. The submitted username and password will be used to decide
whether or not the user has permission to store the submitted data. Finally, the data will be passed
through XDAT DB validation which will guarantee that unique, unique composites, foreign keys, and
primary key fields are specified correctly. If all three of these layers of validation are passed, then
the document will be stored to the database.

e Options: The StoreXML class allows for several different options:

-project: The name of the project which you are using (corresponds to the xdat.project.name
variable used to setup the project).

-l (location): The location (file path) of the file to be stored.

-dir: Directory of files to be stored (all xml documents in the directory will be stored.

-r (recursive): Used with 1 dir tag to allow sub folders in the directory to be stored.

-u (username): Username of the XDAT user who is requesting the storage.

-p (password): Password of the XDAT user who is requesting the storage.

-activate: Will force activation of stored data (overwrites default data type settings).

-quarantine: Will force quarantine of the stored data (overwrites default data type settings).

-quiet: Will limit the amount of system output.

-allowDataDeletion (overwrite): Specifies whether pre-existing data should be overwritten.

Modifying Data

Data can be modified via the same methods as O0A. Loading datab.
prompt tools can store pre-existing data.

Retrieving Data
Data can be retrieved through both online and command prompt tools.

Online: Data can be viewed through listings and reports. The listings are available through browsing pages
and search pages. The reports are available from the listing pages.
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Command Prompt: Data can be accessed from the command prompt via the web service client tools. This
is a package of tools which use web services to retrieve xml files, image files, and summary files. You can
find these tools here.
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Appendix 5: Sample Data

XNAT Schema Extension

A sample schema, ext.xsd, which extends the XNAT schema is available in
XNAT_HOME/deployments/PROJECT_NAME/src/schemas/ext folder. This schema has three root elements
viz. ClinicalAssessment, AtlasScalingFactor and SegmentationFast. ClinicalAssessment extends
XNAT:subjectAssessorData and AtlasScalingFactor, SegmentationFast extend XNAT:mrAssessorData.

Sample Data

Sample data can be downloaded from here. The sample data is organized into subfolders arc, xml-base and
xml-extenstion.

The arc folder contains image data of three MRI sessions identified by samplel_MR1, sample2_MR1 and
sample3_MR1. All the image files have been anonymized and are in Analyze 7.5 format.

The xml-base folder contains xml files describing three participants (viz. samplel, sampl2 and sample3) and
the three MRI sessions for which the data is in the arc subfolder.

The xml-extension folder contains xml files representing ClinicalAssessment, AtlasScalingFactor and
SegmentationFast data for three participants. The root element for these xml files is defined in the XNAT
schema extension.

Storing Sample Data
ACTION

1. Extract the sample data file into a folder, say, SAMPLE_DATA_ROOT.

2. Follow Steps 8-11 in the Quick Tutorial, if you haven@ already done so.

3. At the command prompt in your XNAT deployment (XNAT_HOME/deployments/PROJECT_NAME),
execute the statement &toreXML - project PROJECT_NAME - dir SAMPLE_DATA _ROOT/xmbase -r
true -uadmin -p admin allowDataDeletion true 0.

SUMMARY: This will insert all the sample data in the xml-base subfolder into XNAT. This information
will be visible through the admin account via the MR Session and the Subjects link on the website.

4. Optional: If you have used ext.xsd schema and have followed the steps mentioned
under Customizing XNAT, at the command prompt in your XNAT deployment, execute the statement
®toreXML - project PROJECT_NAME - dir SAMPLE_DATA_ROOT/xmkxtension -uadmin -p admin
allowDataDeletion true 0.

SUMMARY: This will insert all the sample data in the xml-extension subfolder into XNAT. This information
will be visible to the users who have access to the data via the ClinicalAssessment, AtlasScalingFactor and
the SegmentationFast link on the website.
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Viewing Sample Data Images

The images can be viewed either using the Quick View button on the home page or by using the View
Images link under the Actions of an MR Session report.

In order for the viewer to work, you should have performed all the steps mentioned above. The viewer
needs a directory into which it can create the low resolution image files. The directory is specified using the
xdat.project.image.lo_res.location property in the build.properties file.

ACTION
1. In the build.properties file, set
xdat.cache.location=CACHE_DIRECTORY
xdat.archive.location=SAMPLE_DATA_ ROOT/arc
xdat.project.image.lo_res.location=LO_RES_DIRECTORY

Note: The xdat.archive.location property should be set to the top level directory within which all the
sessions are archived. So, for the sample data which you have downloaded, this property is set to
SAMPLE_DATA_ROOT/arc.

2. Optional: If you have used the sample schema which extends XNAT schema and you want to view
the image files associated with the SegmentationFast data, uncomment the statements in the
XNAT_HOME/projects/PROJECT_NAME/PlexiViewerSpec.xml file by removing the <!-- and -->
comment markers

3. At the command prompt in the root dirkin/update.shd drhe XNAT pacl
'bin\update.bat’ (include the -Ddeploy=true tag to deploy the changes directly to the webapp).

SUMMARY:This will update the project which you specified in the build.properties file to reflect the
changes above.

4. Deploy the Webapp

5. Restart tomcat

>> Read more about the Image Viewer.
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Appendix 6: PLEXI (PLugin EXtensible Image) Viewer

Overview

PlexiViewer is a java based tool developed at Washington University, St Louis to view MR images. Built
using ImageJ and the XNAT engine, PlexiViewer has a web-based interface and a command line interface.

PlexiViewer displays three categories of images: standard, low resolution and thumbnails. Low resolution
images are used in web-based applications to reduce transfer time. PlexiViewer creates the low resolution
and thumbnail images from the standard resolution image. PlexiViewer supports the following formats:
Siemens IMA, ANALYZE and DICOM, and Interfile (4dfp).

PlexiViewer's web-based interface consists of a Java applet user interface and a Java servlet component (Fig
1). The applet provides tools for selecting and viewing images. The servlet queries the XNAT database to
determine what images are viewable for a particular imaging session and subsequently loads and
manipulates images requested by the user. The command line interface of the PlexiViewer allows creation of
thumbnail and low resolution images for each of three orientations viz. Transverse, Sagittal and Coronal.

University Bay
STABILIZATION:

<
) foplet cepreg | =] treserat

Fig 1. The PlexiViewer architecture (left) and user interface (right). The steps
to retrieving an image are as follows: (1) Requests from the applet are
received by the servlet. (2) The Loader class queries the database to
determine where the files are located and (3) reads the image data from the
appropriate files. (4) Additional processing steps crop and compress the
images according to a specification file. (5) The image is sent to the applet
using HTTP tunneling.
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Setting up PlexiViewer in XNAT

PlexiViewer relies on an XML specification file to populate the user interface, to launch the appropriate image
processing classes, and to display images. The PlexiViewerSpec file is generated during the setup step and is
located at XNAT_HOME/deployments/PROJECT_NAME/PlexiViewerSpec.xml.

PlexiViewer uses XNAT engine to find the location of the high resolution image and depending on the
contents of PlexiViewerSpec file, looks for the low resolution file for an orientation in the location specified
by the xdat.project.image.lo_res.location property in the build.properties file. If the appropriate low
resolution file is not present, PlexiViewer creates and delivers the low resolution image. The thumbnail
images are searched in the location specified by the xdat.project.image.thumbnail.location property in the
build.properties file.

In order to setup the viewer with XNAT, follow the steps mentioned here.

>> Read the PlexiViewer Spec File.

Command line interface

The command line interface enables to pre build the low-resolution and thumbnail files for a session(s). To
use the command line interface, execute:

java jar <\WEBSERVERHOME>/webapps/PROJECT_NAMEAVEB/lib/PlexiViewer - 1.jar plexiConverter
[-alll[ -file <path to file containing session ids>] [ - session <session id>] - 0 <overwrite
existing files [Default: false]> - r <radiologic convention [Default non - radiologic]> - X

<path to XNAT project>

The low resolution and the thumbnail files are created for the sessions based on the following options:

e all: generate files for all the sessions in the database

e file: generate files for the sessions in the input file

e session: generate files only for the single session id

e 0: overwrite any existing files. Default is false

e r: generate all the files as per radiologic convention. Default is non-radiologic
e x: path to the XNAT project
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PlexiViewer Specification File

Overview
PlexiViewerSpec file defines:

e ThumbnailArchivelLocation: This is set by the setup or update script to the property specified
by xdat.project.image.thumbnail.locationin the build.properties file. PlexiViewer will search for (and
create, if necessary) the requested thumbnail image in this location.

e LoResArchivelLocation: This is set by the setup or update script to the property specified
by xdat.project.image.lo_res.location in the build.properties file. PlexiViewer will search for (and
create, if necessary) the requested low-resolution image file in this location.

e Cachelocation: This is set by the setup or update script to the property specified
by xdat.cache.location in the build.properties file. PlexiViewer will search for (and create, if
necessary) the requested low-resolution image file in this location only for raw images.

e A collection of PlexiViewer elements. The attribute session_type of this element is matched
against XNAT:imageSessionData.session_type to figure out all the information that is required by
the viewer. In case all the imaging sessions in your project have the same set of rules to display the
images, set this attribute to PLEXI_DEFAULT. PlexiViewerSpec file is shipped with one PlexiViewer
element for which the session_type attribute is PLEXI_DEFAULT.

e Each PlexiViewer element has a collection of Layout elements. Layout's define the coordinate
system. A layout is identified by its name. PlexiViewerSpec file is shipped with layouts identified
as native , tal_111 ,tal_222 and tal_333 .

e Each PlexiViewer element has a collection of ViewableItem elements. Viewableltem's define which
elements are viewable. Based on the Viewableltem's, PlexiViewer populates the Type and the Data
drop down boxes in its web-based interface.

The schema for the PlexiViewerSpec file, PlexiViewer.xsd, is located in
<XNAT_HOME=>/deployments/PROJECT_NAME/src/schemas/xdat.

Customizing Viewer

e Customizing web pages: copy the files Viewer.vm and ViewerHelp.vm from
<XNAT_HOME=>/deployments/PROJECT_NAME/src/XNAT-templates/screens to
<XNAT_HOME=/projects/PROJECT_NAME/src/templates/screens and modify the files. Execute
update to reflect the changes.

e Additional image file formats: PlexiViewerSpec file can be edited to support additional file formats.
In order to support the additional file formats, you will have to create classes which are able to read
the image, convert the image to low resolution/thumbnail (if required) and display the image.
PlexiViewerSpec file will need to be modified as described below.

What decides the contents of the Type drop down box?

All Viewableltems in the PlexiViewerSpec file with a Schemalink node are candidates for insertion into
the Type drop down box. Schemalink element in the PlexiViewerSpec file (see Line 2 below) identifies the
element related to the session. For a given session, only the Viewableltems for which the SchemalLink
matches appear in the Type drop down.

The following snippet is from the PlexiViewerSpec.xml file in your project:

1. <Viewableltem type="MPRAGE">
2. <SchemalLink element=" XNATmrScanData.type" value="MPRAGE"/>

Full XNAT documentation, community, latest versions and support available at http://xnat.org 46


http://xnat.org/1.3docs/viewer_specfile.html#custom_viewer

ﬂ N AT XNAT 1.3.3 Documentation (Archived)

<UserlInterface selectionPriority="0" displayText="MPRAGE ">
<LinkedDropDown viewableltemType="MPRAGE_RAW"/>

<LinkedDropDown viewableltemType="SUBJ"/>
<LinkedDropDown viewableltemType="GFC"/>
<LinkedDropDown viewableltemType="MASKED"/>

</UserInterface>

© © N o 0 ;M w

</Viewableltem>

Line 2 ensures that whenever XNAT:mrScanData.type equals MPRAGE for a session, MPRAGE (Line 3) will
appear in the Type drop down box.

What decides contents of the Data drop down box?

The LinkedDropDown nodes in the snippet above decide that in the Data drop down box, RAW, Averaged,
Atlas Registered a nd Masked Atlas Regis. appear (these are the displayText associated with MPRAGE_RAW,
SUBJ, GFC and MASKED )

What decides the text which appears in the Type/Data  drop down box?

The attributes displayText of the Userlnterface node decides the text in theType /Data drop down box (Line 3
above).

Explain the following snippet:

10. < Viewableltem type="GFC" imageViewerClassName="....." >

11. < UserInterface displayText="Atlas Registered"/>

12. < Thumbnail format="GIF" converterClassName="....." >

13. < Slice number="79" orientatio n="transverse"/>

14. < Slice number="80" orientation="sagittal"/>

15. < Slice number="99" orientation="coronal"/>

16. </Thumbnail >

17. <Lo-Res type="8bit" converterClassName="....." format="ANALYZE 7.5" >
18. < MontageView scale="0.65" >

19. <transverse start_slice="30" end_s lice="140" slice_spacing="5"/>
20. < sagittal start_slice="35" end_slice="145" slice_spacing="5"/>

21. < coronal start_slice="30" end_slice="165" slice_spacing="5"/>

22. </MontageView >

23. </Lo -Res >

24. <Hi - Res format="ANALYZE 7.5" >

25. < Layer element=" XNATreconstructedlm ageData.out.file" value="T88" num="0"/>
26. < LayoutRef name="tal_111"/>

27. < MontageView scale="0.65" >

28. <transverse start_slice="30" end_slice="140" slice_spacing="5"/>
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29. < sagittal start_slice="35" end_slice="145" slice_spacing="5"/>

30. < coronal start_slice="30" e nd_slice="165" slice_spacing="5"/>
31. </MontageView >
32. </Hi -Res>

33. < /Viewableltem >

Line Description

10 Describes the details for the Viewableltem identified by type GFC. Details about the
LinkedDropDown item in Line 6 are picked up from Line 10. The imageViewerClassName is
the name of the class which is responsible for displaying the image. In the PlexiViewerSpec
file created for you, this class name isorg.nrg.plexiViewer.lite.viewer. MR.MRImage . You
can plugin your own class here(it must implement the PlexilmageViewerl interface).

11 The text in the Type and the Data drop down box in the applet is decided by the value of
the displayText attribute. Line 3 sets theType drop down text to have MPRAGE and Line 11
sets the Data drop down box to be Atlas Regist ered . The selectionPriority attribute of the
Userlnterface tag sets the order in which the text will appear in the Type drop down box.
The order in which the LinkedDropDown tags appear (Lines 4-7) decides the order of
contents in the Data drop down box.

12 Line 12 defines the Thumbnail tag. The converterClassName attribute is responsible for
creating the thumbnails for the Viewableltem. You can plugin your own class here (it must
implement the plexiLoResConverterl interface). In the PlexiViewerSpec file created for you,
this class name isorg.nrg.plexiViewer.converter.cnlCAPThumbnailConverter . As specified,
the thumbnails are GIF format files.

13-15 | These lines decide the slice numbers for which the thumbnails should be created for a
given orientation. Line 13 states that for the Transverse orientation, the converter class
should create the GIF file for the 79th slice. These files are created in the location specified
by the xdat.project.image.thumbnail.location property in the build.properties file.

17 Line 17 defines the Lo-Res tag and is identified by the type 8bit. The converterClassName
attribute is responsible for creating the low resolution images for the Viewableltem. In this
case, the low resolution files will be 8bit. You can plugin your own class here(it must
implement the plexiLoResConverterl interface). In the PlexiViewerSpec file created for you,
this class name is org.nrg.plexiViewer.converter.DefaultConverter. The lo-Res files are in
Analyze 7.5 format. These files are created in the location specified by

the xdat.project.image.lo_res.location property in the build.properties file.

18-22 Lines 18-22 define the MontageView tag. PlexiViewer uses the information within this tag
to layout the images in the Montage view. Line 19 defines that for the Transverse
orientation, create the Montage of images by selecting every 5th slice starting at slice
number 30 and end at slice number 140.
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Line

Description

24-32

Lines 24-32 define the Hi-Res tag. PlexiViewer uses the information within this tag to find
the path to the high resolution image file. The format attribute in Line 24 states that the
high resolution image file for this Viewableltem is in Analyze 7.5 format. PlexiViewer
supports image viewers which display images which are layered. Line 25 states that for
this Viewableltem the there is only one layer and the image file is to be the one defined for
the element XNAT:reconstructedlmageData.out.file with content T88. Line 26 defines the
reference to the Layout element. The layout elements define the coordinates for the
viewer. Lines 27-31 are similar to Lines 18-22.
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