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The Radiology module for OpenMRS is software th
supports the radiology department workflow with the
power of informatics technologies; it has been designec
with third party open source software components adapted
to accomplish all DICOM operations it performs. lts
development is based on Java Programming Language and
toolsthat allow an agile and incremental development such
as Eclipse IDE and Subversion.
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RADIOLOGY MODULE INSTALLATION GUIDE

INTRODUCTION

The Radiology module for OpenMRS supports the clinical part of the radiology department
workflow by integrating the functionalities of EHR, RIS and PACS. These functionalities conform
to the DICOM standard and follow recommendations from the radiology community (IHE, RSNA
and ACR). It has been developed by integrating third party open source software components
adapted to accomplish those standard functionalities.
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1. SYSTEM REQUIREMENTS

The hardware required depends on the size of your implementation. For small implementations,
OpenMRS can be run on just about any desktop or laptop.

Minimum Requirements - 100s of patients

1 GHz processor or better, 256 MB of memory or more, 40 GB hard drive or larger. You can set
up the server on a laptop for demonstration or testing purposes.

Minimum Requirements - 10,000 patients

1.5+ GHz, 2 GB of memory, and 150+ GB of disk space with RAID and appropriate backup
facilities.

Minimum Requirements - 250,000 patients

AMPATH" is supporting an OpenMRS instance with over 250,000 patients with two 2.26 GHz
quad processors, 16 GB of memory, 500 GB of disk space with RAID and appropriate backup
facilities.

! http://medicine.iupui.edu/kenya/hiv.aids.html
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2. MODULE INSTALLATION
Installation of the radiology module step by step:

1. Install OpenMRS?. The module was developed and tested in version 1.9 (to date, a
development version). You can install OpenMRS either by automatic or manual

procedure:
AUTO INSTALLATION (the easier way)

1. Download the standalone version of OpenMRS®. It is packed in a multiplatform
way.

2. Deploy OpenMRS, just running the standalone version of OpenMRS (remember
that it requires a Java Virtual Machine to run the Tomcat server it has bundled).

MANUAL INSTALLATION

1. Install MySQL server.
2. Install Apache Tomcat server (recommended) or another serviet container.
Remember that Tomcat requires a Java Virtual Machine to run.
3. Download OpenMRS web application archive. It is a file that by convention has
the war extension (openmrs.war)”.
4. Deploy OpenMRS, either:
1. Copying the web application archive under webapps folder of Tomcat
directory or
2. From the Tomcat manager application.

Remember that you need a web browser to access the application.

2. Download the source code of the radiology module at http://svn.openmrs.org/openmrs-
modules/radiology/. You can use Subclipse® or another subversion client of your
preference to do this. The project is ready to use with Eclipse. Figures 1, 2 and 3 show
how to check out the module source code from the OpenMRS repository on the Internet.

? https://wiki.openmrs.org/display/docs/Installing+OpenMRS.

? http://openmrs.org/download/

* http://openmrs.org/download/

> Subclipseinstallation instructions: http://subclipse.tigris.org/servlets /ProjectProcess ?pagel D=p4wYuA.
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Figure 2. Check out module source code — 2.

Remember that the repository location is http://svn.openmrs.org/openmrs-
modules/radiology/.
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Figure 3. Check out module source code — 3.
When the process is finished you should have the project in your workspace.

3. Build on Eclipse (Figure 4): open the file build.xml, then open outline (1), and after that
right-click on package-module task, hover over “Run As” and click “Ant Build” (2).

imhui\d.xml bt EE Outling &7 =0
=
s <AL nawe="package-module” depends="conpile-module” description="FPackar lﬂz @ Zﬂ? \i 2{2 o =
<mkdir dir=rdist” /S 2 ] RadiologyModule
= T
<!4- Copy module metadata ——> @] clean
<cgpy todir="hbuild/">
<fileset dir="metadats/" includes="er/sr /'>2 = 1
SELLE lt+-Shift+, Q Run As
</ gopy> £ 7 Ant Build.., Debug As ¥ package-jar
Profile As 3
<!-- Copy External Tools Configurations., . yalidate
<Copy todrr=-porr F I L )
<fileset dir="web/wodule/" includes="77 Open Javadoc Wizard..,
<filterset refid="wvariables.to.replace™ Team '
</ copys Compare With 3
Replace With 4
<!-— Copy the fweb/resources folder separat

<copy todir="build/wveb/module/s ">

Figure 4. Build module source code.

4. Install the file with the .omod extension on OpenMRS —this file contains the module—
which is generated under dist directory. You can either:

1. Copy the file on the modules folder (on windows: C:\Documents and
Settings\user\Application Data\OpenMRS\modules) (you will need to restart the
server) or,



2. Install the file from the OpenMRS web console (Figure 5), under the
Administration tab (1), Manage Modules link (2).

« C | @ locahost:B080/openmrs/adminfndes.htm ¥ 2
.OpenM RS currently logged in as Super User | Log out | My Profile | Help
3 —

Administration
Users Concepts Modules
Manage Users Wlew Concept Dictionary e Modules |
Manage Roles Manage Concept Drugs Module Properties
Manage Privileges Manage Proposed Concepts
Manage Alerts Update Concept Index Logic Module
Derive Concept Sets Token Registration
Patients Manage Concept Classes Rule Drefinitions
Manage Patients Manage Concept Datatypes Test Logic Expressions
Manage Tribes Manage Concept Solrces Initial Set-Up
Find Patients to Merge Manage Concept Stop Word '
Manage Identifier Types Manage Reference Terms Global Property Editor Module

Manage Global Properties
Figure 5. Manage Modules from web console.

You can start and stop the module in the Manage Modules link under the Modules
section of the admin page at http://localhost:8080/openmrs/admin/index.htm (If you have
the server in your machine).

5. The admin page should contain a Radiology Module section if the module has been
successfully started (Figure 6).

« C | @ locahost:BoB0/openmrs adminndex, htm 9% 9
‘OpenM RS Currently logged in as Super User | Log out | My Profile | Help

Administration
Users Concepts Modules
Manage Users Wiew Concept Dictionary Manage Modules
Manage Roles Manage Concept Drugs Module Properties
Manage Privileges Manage Proposed Concepts
Manage Alerts Update Concept Indesx Logic Module
Derive Concept Sets Token Registration
Patients Manage Concept Classes Rule Definitions
Manage Patients Manage Concept Datatypes Test Logic Expressions
Manage Tribes Manage Concept Sources Initial Set-Up
Find Patients to Merge Manage Concept Stop Word i
Manage Identifier Types Manage Reference Terms Global Property Editor Module
Manage Slobal Properties
Person Forms
Manage Persons Manage Forms Radiology Module
Manage Relationship Types Manage Fields Configuration and initialization
Manage Person Attribute Types Manage Field Types Manage Radiology Orders

karaa Mionlicats Fialds

Figure 6. Radiology Module section.
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3. INITIAL CONFIGURATION
Global properties are values used to customize the module behavior.

Use the global property editor module® to modify the default module configuration (in version 1.9
of OpenMRS you can use the Settings link under the Maintenance section). You should
configure the variables displayed on Figure 7.

<« C | @ locahost:s030/cpenmrs/admin/maintenance/setings.istrshow=Radiclogy v A

Admin \ Set Implementation 1d | System Information | Audit Patient Identifiers | view Quick Reports |Settings \Advamced Settings | view Ser
|'view Database Changes | Manage Locales And Themes | view Logged In Users

Settings
General Settings - .
Application Entity Title
%tht‘on Title for this application entity |RADIOLOGYMODULE |
Loncept Application UID
Concept Map Type ‘You need a application root UID, this will be the prefiz of any | |
I
Managernent module DICOM object, the default value serves for debugging 12.826.0.1.3680043.8.2186
Concepts purposes
Cashboard Dev Made
Encounter Form onfOff. On to: 1. 5et Provider or System developer (if provider |On |
Farm Entr does not have privileges) privileges to the roles created by the
Formentry module
Gmapsimageviewear Mpps Directary ) [mpps |
Graph Directary for mpps entries
Gzip Muel Directory
Helloworld Directary for mwl entries. Ex: d:/tmpfmwl or ftmp ] |mw| |
HI 7 Archive Muil Mpps Fort % |
ol 7 Processar Port of the DICOM MWL and MPPS server
Layout Servers Address
Locale 1P address of the 2 DICOM servers |‘Dca|hDSt |
Lacation Specific Character Set _ -
Log DICOM working character set |ISO 8859-1 |
Logic Storage Directory
Mail Directary for DICOM objects |5turage |
Mew Patient Form Storage Paort [11112 |
obs Port of the DICOM storage server.,
Patient Study UID Slug
Example: applicationUID+studyUIDslug+orderid could be a study
%&jemtlger UID. The default value works!, Example values: 1.2, 1.1.1 (Mo start |1 |
callent search or end dots)
Person

Figure 7. Settings page.

Available character set values for “Specific Character Set” property:

US-ASCII, ISO-8859-1, ISO-8859-2, ISO-8859-3, ISO-8859-4, ISO-8859-5, ISO-8859-6, ISO-
8859-7, 1SO-8859-8, ISO-8859-9, JIS X0201, TIS-620, US-ASCII, 1SO-8859-1, ISO-8859-2,
ISO-8859-3, ISO-8859-4, ISO-8859-5, ISO-8859-6, ISO-8859-7, ISO-8859-8, 1SO-8859-9,
JIS_X0201, TIS-620, JIS0208, JIS0212, cp949, UTF-8, GB18030.

This character set will be used for encoding entries in the worklist.

The directories specified are prefixed with the actual working directory. It depends from where
you are running the Tomcat server., By default it would be something like e:\apache-tomcat\bin.

You can check out the server console to confirm where the files are being saved.

Changes in these properties require restarting the module in order to take effect.

6 L .
Download from https://dev.openmrs.org/modules/view.jsp?module=globalpropertyeditor
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Additionally, there is a page where you can initialize the module (starting from the Configuration
and initialization link in Figure 6). This is in case the OpenMRS start process doesn’t have
enough privileges to set some required values (Figure 8):

C | @ locahost: 80280 /openmrs/modie/fradiclogy fconfig list w A
.Open M RS Currently logged in as Super Cortew | Log out | My Profile | Help
( ) Home | Find/Create Patient | Dictionary | aAdministration

Adrmin | Manage Radiology Orders | Manage Radiology Reports

Configuration and initialization

Create radiology order type and roles required by the module
Create dummy users (Optional)

Xebra WADO Server initialization

1. Create SCP
2, Create AF

Figure 8. Configuration and initialization page.

The first link (Create radiology order type and roles required by the module) creates a radiology
order type and four new roles (Referring physician, Scheduler, Performing physician, Reading
physician) required by the module.

The second link (Create dummy users (Optional)) creates dummy users with the four roles
above mentioned; this is optional.

The third link (Create SCP) and the fourth one (Create AE) need to be performed in the order
listed; they create two entries that Xebra WADO server needs in the database.



