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About this Guide

Informatics for Integrating Biology and the Bedside (i2b2) is one of the sponsored initiatives
of the NIH Roadmap National Centers for Biomedical Computing
(http://www.bisti.nih.gov/ncbce/). One of the goals of i2b2 is to provide clinical investigators
broadly with the software tools necessary to collect and manage project-related clinical
research data in the genomics age as a cohesive entity—a software suite to construct and
manage the modern clinical research chart. This guide with the provided source code will

help you to learn about the developing and understand the requirements for creating i2b2
cells.

il
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Prerequisites

Downloads
Third Party Software

Java JDK 5.0
Download JDK 5.0 Update 11 (jdk-1_5 0 _11-windows-i586-p.exe) from

http://java.sun.com/products/archive/

Run the installer.

Eclipse
You will need to use version 3.4 of the Eclipse SDK (eclipse-SDK-3.4-win32.zip), available

at: http://www.eclipse.org/downloads/ .

To install Eclipse, extract the downloaded zip file into a directory such as C:\

NOTE: If you install a new version of Eclipse, be sure to install it in an area separate from any
previous Eclipse installations.

Further information regarding the eclipse product can be found on their website

(http://www.eclipse.org/documentation/).
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Install & Configure

Setting up the i2b2 Workbench within Eclipse 3.4

If launching eclipse for the first time, via either an eclipse application shortcut or eclipse.exe,

you will be greeted by a Welcome page.

Click on the arrow labeled Workbench to startup the eclipse SDK.
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i2b2 Workbench Project Files

The project software is contained in the Eclipse “Archive” file called i2b2Workbench-src-

13.zip, which can be downloaded from http://www.i2b2.org. In this file are the Eclipse

projects:
1. BuildAssist
2. edu.harvard.i2b2.common

10.

11

12.

13.

14.

15.

16.

17.

edu.harvard.i2b2.eclipse
edu.harvard.i2b2.eclipse.plugins.commons_apache
edu.harvard.i2b2.eclipse.plugins.explorer
edu.harvard.i2b2.eclipse.plugins.exportData
edu.harvard.i2b2.eclipse.plugins.jdnc_support
edu.harvard.i2b2.eclipse.plugins.log
edu.harvard.i2b2.eclipse.plugins.ontology

edu.harvard.i2b2.eclipse.plugins.previousQuery

. edu.harvard.i2b2.eclipse.plugins.query

edu.harvard.i2b2.eclipse.plugins.srb
edu.harvard.i2b2.eclipse.plugins.webservicesAxis2
edu.harvard.i2b2.eclipse.plugins.workplace
edu.harvard.i2b2.eclipse.plugins.xml_support_jaxb
edu.harvard.i2b2.eclipse.plugins.xml_support_jdom

edu.harvard.i2b2.xml

Importing the i2b2 Workbench projects

The first step in importing the i2b2 Workbench projects is to run eclipse and select a

workspace whose pathname does not contain spaces.

Example (correct): c:\\workspace\i2zb2workbench

Example (incorrect): c:\\eclipse workspace\izb2workbench
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Select File from the toolbar in Eclipse and then select Import from the drop down menu.

The Import dialog box will open. Double click on the folder called General and then select

Existing Projects into Workspace.

Select \
Create new projects from an archive file or directory. | E - g I

Select an import source;

itg.-'pe filter text |

== General
L l; Archive File
-ﬁ Existing Projects into Workspace
[, File System

; ... 2 Preferences

H-= Vs

(= Plug-n Development

H- 2= Run/Debug

&= Team

H- (2= Other

5

Click on the Next button to select the archive file called i2b2Workbench-src-13.zip. Enter the

path of the archive file or browse for the location.
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Select archive containing the projects to import

Look in: |BTemp v| @ ? = @

‘Workbench-src-13. zip

My Recent
Documents

=

o
@
@
B
o
k=]

\$

My Documents

&

My Computer

(W0105422)
* File name: |i2bZ".‘\|'orkbenc:hﬁrt:—1 3zip v | [ Open ]
My MNetworlk Files of type: |‘_jar;'.zip;'.tar;'.tar.gz;'.tgz B | [ Cancel ]

Once you open the zip file, the projects will appear in the Import dialog box. Verify all the

projects are checked off and click on the Finish button.

Import Projects
Select a directory to search for existing Edlipse projects.
-
() Select root directory: | | Bro
(&) Select archive fille: | C:\Tempj2b 2Workbench-src-13.zip | |. Browse... J
Projects:

- [w] BuildAssist Select All

-[+] edu.harvard.i2b2.common

- [v] edu.harvard.i2b2.edlipse
i du.harvard.i2b2.edipse. plugins.commons_apache

i edu,harvard.izb2.edipse.plugins.explorer
i edu.harvard.i2b2.edipse.plugins.exportData

i edu.harvard.i2b2.edipse.plugins.jdnc_support

i edu.harvard.i2b2.edipse.plugins.log

i du.harvard.i2b2.edlipse.plugins.ontalogy

i edu.harvard.i2b2.edipse. plugins. previousQuery

i edu.harvard.izb2.edipse.plugins.guery

i du.harvard.i2b2.eclipse.plugins.srb

5 edu.harvard.izb2.edipse.plugins.webservicesAxis2
i3 edu.harvard.i2b2.edipse. pluging.workplace

i edu.harvard.i2b2.edipse.plugins.xml_support_jaxb
i edu.harvard.izb2.edipse. plugins. xml_support_jdom
-[#] edu.harvard.izb2.xml

< | o

(:-_f:' lext = Finish ] [ Cancel
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Building the i2b2 Workbench within the Eclipse IDE

Java Compiler Settings
Check your Java Compiler settings by clicking on Projects located on the Eclipse toolbar.

Select Properties from the drop down menu.

& Java - Eclipse SDK
File Edit Source Refactor MNavigate Search Befn==# Fun Window Help

e = 2= o e <P
b EE ﬁ ﬁ % | Cloze Project
{5 Package Explorer 53 'Eg Hlerarchyf 3 Buid Al —
Build Project
=2 BuildAssist ' Build Warking Set v
i:de' edu.harvard.izb2. common Clean...
=R = du. harvard.izb?, edipse Build Automatically
-] 3 : . 3
+ :de' edu.harvard.!ﬂjz.ed!pse.plugfns.cnmmons‘l —
5= edu.harvard.i2b2.edipse.plugins.explorer | )
& :L;‘J edu.harvard.i2b2, edipse.plugins. exportDa m
&= &:‘/J- edu.harvard.izb2 edipse.plugins. jdnc_support b
- L:‘/J- edu.harvard.izb2 edipse.plugins.log
523 E:‘/J- edu.harvard.izb2 edipse. plugins. ontalogy
i:;‘f- edu.harvard.izb2. edlipse. plugins. previousQuery
] 'J;‘f- edu.harvard.izb2 eclipse.plugins. query
(&) L:fv edu.harvard.izb2 edlipse.plugins.srb
=] 'J;‘!- edu.harvard.izb2 edipse. plugins. webservicesAxis 2

] :L,.—,‘i edu.harvard.i2b2, edipse.plugins, workplace

= &:ﬂ- edu.harvard.i2b2, edipse. plugins. xml_support_jaxb
58 [;‘4- edu.harvard.i2b2, edipse.plugins. xml_support_jdom
#=F edu.harvard.i2bh2. xml

|| Bl Problems | @ Javadec |[&
'r_‘do consoles to display at this tin

: edu.harvard.i2b2.edipse
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The properties window will open. Click on Java Compiler and verify that the compiler

Compliance level is set to 1.5.

= Properties for edu.harvard.i2zb2.eclipse.

|type filter text | Java Compiler ST w
i Re.source [¥]Enable project spedific settings Confioure Workspace Settings, ..
‘- Builders
- Java Build Path DK Compliance
Java Code Style : ’

1 - : w
e Compiler compliance level L5
Java Editor Use default compliance settings
- Javadoc Location
Plug-in Development
i~ Project References
- Refactoring History -
" Run/Debug Settings L2
Classfile Generation
Add variable attributes to generated dass files (used by the debugger)
Add line number attributes to generated dass files {used by the debugger)
Add source file name to generated dass file (used by the debugger)
Preserve unused {never read) local variables
I inally blocks {Jlarger dass files, but improved performance)
[Restore Defaults ] [ Apply ]
@ L Ok J ’ Cancel ]

Cleaning and Building the Projects

The following steps outline the process of cleaning and building the projects.
1. Double click on the project called BuildAssist.
2. Right click on the build.xml file and select Run As from the menu.

3. On the sub-menu there are two Ant-Build options, select the second occurrence.
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Open F3
Open With L4
Show In Alt+Shift+wn ¥
| [ Copy Cirl+C
| 5= Copy Qualified Mame
5 paste Ctrl+V
| ¥ Delete Delete
Build Path L4
Refactor Alt+Shift+T
| g2y Import. ..
| gt
| II...T.I Export...
| ™ Refresh F5

Assign Working Sets...

| Open Javadoc Wizard. .. i
I : ot ouid Alt4Shift+X, Q
Debug As

Team

Compare With
Replace With
Transformation
Batch Validation

External Tools Configurations. ..

v v v v v w

Properties Alt+Enter

4. A dialog box will open. Verify the clean-all and build-all boxes are checked.

5. In the Target execution order box make sure the order is “clean-all’ and then “build-

all”.

6. Click on the Run button to execute.
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&= Edit Configuration

Edit configuration and launch. Q
Run an Ant build file,

Mame: I BuildAssist build.xml {1) |

EI Main | 17 Refresh | |é Build | v Targets B Classpath | <> Properties | = JRE | B Environment | ©=) Comman |
| Check targets to execute:
MName Description

8 build-all [default]

(®) clean-all

| 1@ .donotrun [from import .. fedu.harvard.i...

L] @lcommonjroperﬁes [from import .. fedu....

1 @common_init [from import .. fedu.harvar... Internal initislize the environment
[l @mmmon_dean [from import .. fedu.harv... Internal dean all buid products
(| @common-dasspah [from import .. fedu.h...

<

2 out of 7 selected

[ sort targets
[ Hide internal targets not selected for execution

Target execution order:

dean-all, buid-all

[ Apply H Revert ]

7 [ Run ] [ Close ]

7. The last step in the build process is to refresh all the projects.

= Select all the projects.
= Right click on the projects and select Refresh from the menu.
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Running the i2b2 Workbench within the Eclipse IDE

Define Run Configurations
Right click the edu.harvard.i2b2.eclipse project

Select Run As from the menu and Run Configurations from the sub-menu.

Mew »
Go Into

Open in Mew Window

Open Type Hierarchy F4
Show In Alt+Shift+w #
| = Copy Ctrl+C
. E= Copy Qualified Name
[ paste Ctrl+v
| 3 Delete Dielete
Build Path k
Source Alt+5hift+5  #
Refactor Alt+5hift+T ¥
gy Import. ..
| i Export. ..

Build Project
| i Refresh F5
Close Project
Close Unrelated Projects
Assign Working Sets. ..

[ ———

Debug As ¥ | B 2 Java Applet Alt+Shift 4+, A
Team Y B 3 Java Application Alt+Shift+3, ]
b

4 4 0sGi Framework Alt+Shift+x, O

Compare With
Restore from Local History. ..
FDE Tools

Properties Alt+Enter

10
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Main Tab
1. Double click on the “Eclipse Application” to create a new Eclipse Application

Configuration.

2. Enter a meaningful name at the name field

3. Example: “i2b2”

5. Verify the dial next to “Run a product:” is selected.

6. Click on the arrow to display the list of products and select

edu.harvard.i2b2.eclipse.product from the drop down list.

& Run Configurations

Create, manage, and run configurations

Create a configuration to launch an Edipse application.

e i
| = = 5T i
| LT B ¥ D - | Mame: !lﬂ:l

|tvpe filter text |

[=)-4@¥ Edlipse Application
& New_configuration
- Java Applet
[T Java Application
Ju JUnit
. J6 Uit Plug-in Test
¥ 05Gi Framewark

| Filter matched 7 of 7items

(5] Main )= Arguments | Plug-ins | [2-] Configuration | = Tracing | g Environment | =] Commen |
. Workspace Data

Location: | S{workspace_loc}/.. fruntime-Mew_configuration |

[ dear:

[ﬂorkspace...] [File System...] [ Variables... ]

s

Program to Run

(¥) Run a product: | edu.harvard.izh2.edipse.product b
() Run an application:

Java Runtime Environment

Java Executable: (%) default Oiava

(3 Runtime JRE: ljre1.5.0_15 | [nstalled IREs...

(:) Execution Environment:

Bootstrap Enfries:

[ Apply H Revert I

[ Run l [ Cloze

|
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Arguments Tab
1. Click on the “Arguments” tab.

2. In the “Working directory:” section click on “Other” and then click on the “Workspace”

button.

3. Select edu.harvard.i2b2.ecplise and click on the “OK” button.

& Folder Selection

Select a workspace relative working directory:

;_j,:_ .:l’:;.
-4 BuildAssist
122 edu.harvard.izb2. comman
=) edu.harvard.iZb2.edipse
[+ '[.T‘J edu.harvard.i2b2.edipse.plugins. commons_apache
& I.TJ edu.harvard.i2b2.edipse.plugins.explarer
e TE‘J edu.harvard.izb2.edipse. plugins. exportData
IE‘J edu.harvard.izb2.edipse.plugins. jdnc_support
Iﬁ edu.harvard.izb2.edipse.plugins.log
I&J edu.harvard.izb2.edlipse.plugins. ontology
80 edu.harvard.i2b2.edipse.plugins. previousQuery

'[&J edu.harvard.i2b2.edipse.plugins. guery
edu.harvard.i2b2.edipse.plugins.srb
edu.harvard.i2b2.edipse.plugins, webservicesAxis 2
edu.harvard.izb2.edipse. plugins, workplace
edu.harvard.izb2.edipse.plugins. xml_suppart_jaxb

R R

i ﬁ:_ i ﬁ:'_ i

edu.harvard.izb2.edipse.plugins. xml_suppart_jdom

i

|4

)] QK ] [ Cancel
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4. Inthe “WVM arguments:” section include the following:

-Djava.endorsed.dirs=endorsed_lib

£ Run Configurations

Create, manage, and run configurations
Create a configuration to launch an Edipse application. @

B

B "‘_; |'“ -+, =
L‘ EEI x| B R ﬂamer|i2b?_ |

|tvpe filter text |
B.‘ Edipse Application

- 4@ New_configuration
- Java Applet

I'EI Java Application
feJU JUnit

. Jt JUnitPlug-n Test
- 05Gi Framework

WM arguments:

Main | 69= Arguments . 5 Piug—hﬂ Conﬁguraymﬂ Tracr'_ngj 2~ Environmenﬂ z=| Qornrnorﬂ
Program arguments:

-0s S{target.os} -ws S{target.ws} -arch S{target.arch} -nl ${target.nl}

-Djava.endorzed.dirs=endorsed_lib

Working directory:

() Default: | Ciledipse |
() Other: | S{workspace_loc:edu.harvard.izb2. eclipse} |
[Wgrkspace...] [Eile System... ] [ Variables. .. J
[ Apply ] [ Revert ]
Filter matched 7 of 7 items
@ L Run ] [ Cloze ]

Plug-ins tab

You can configure any combination of workspace plug-ins and target platform plug-ins as

your IDE configuration. Default is that all of the workspace and target platform plug-ins are

selected.
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Running the i2b2 Workbench Application

Click on the Apply button to save the new run configurations.

Click on the “Run” button to run the i2b2 Workbench under control of the Eclipse IDE.

» The i2b2 Workbench splash screen will appear.

L]
i12b2 workbench 13
!
i
: @ Copyr I.:.|!1l 12b2 ,.:sr!lr-h-.llu.-; ..--1.'.| ull".t_-l; 2:{'»:!-'. _'Jl.rs A‘-I: I ﬁ'us I;.':-;."'\'-!:"_;'.

» The login dialog box will open.
= Enter the following information to log in.

User name: demo
Password: demouser

= Click on the Login button.

Developer’'s Guide version 1.3
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Login to i2b2

Enter User ID and Password

Target location: | HarvardDemo v

User name: | demo |

Password: [eomenes |
)

| togn | | cancel |

HH:;:I:h-’ser';.rices.'i-zﬁz-.Drgﬁ'ﬁfresﬂﬁﬁéérﬁicef'

The “Choose a Project” dialog box will open.

Accept the default project by simply clicking on the “Go” button.

B Choose a Project

Project: | Jemo Grod

Info

Description

The i2b2 Workbench will open to the Welcome view. To begin using the workbench, simply

click on “Go to the workbench”. If at any time you wish to return to this view you can access

it by selecting Help from the toolbar and then on the drop down menu click on “Welcome”.

Developer’'s Guide version 1.3
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8 i2b2 Workbench FEEX

fie Search Mindow Help Run

& vielome F3 5 E

Welcome to the i2b2 Workbench

of i2b2 Workbench Tutorial

(® Go to the workbench

Reconfiguring the default layout
The default layout can be reconfigured to the users needs.
= On the toolbar, click on Window and select “Show View” from the drop down
menu.
= Click on the views you would like to add.

» Move the position of any view by clicking on the view’s tab and dragging it to
another position.
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Eile Search Window Help Run

.: i2b2 Workbench for Demo Group

| 4 Mavigate Ter P @ Find Tarms: =0 . Query Toal 52 &

Demo User Status: @

| El-@ Clinical Trials
E Ontology

] I

Eli=ts-ame0)]

|Quer\f Mame: | [ Reset Groups
Group 1 |@| ‘ Group 2 |H
Dates [ Occurs = 0% ][Exc\ude]!_ Dates [ Oceurs = 0x J[Exclude [v] Timeline
Patient Count

Drag terms from Mavigate,
Find and Wiorkplace ima this group

Drag terms from Mavigate,
Find and Workplace into this group

< |

¥

rﬂ@ demo

[ Run Query

] |Pat\ent(s) returned:

. Previous Queries &1

| @ timeline view 52

@ Export Data |

E Age-Appendi@0z: 25103 [12-17-2008 ]
ﬁ 65-74 y-Aortic @10:07:10 [12-16-200¢
[ Iron (G-ALT (5G@09:08:27 [12-15-200
[ ALT {3GPT) (LOI@09:06:53 [12-15-200
C5F MAG-CSF MAGE@O9:03:51 [12-15-
HET {Group: HCTY@03:50: 35 [12-15-20
EE Hematology@03:49:34 [12-15-2008 ][
EE Iron {(Group:FEX@03:37:33 [12-15-200
EE Pulmonary Funck@05:41:00 [12-14-201
E Circulatory sys@05:25:10 [12-14-2008
E Acute Rheumatic@os: 2452 [12-14-20
ﬁ Iron (Group:FE)@O0:41:03 [12-11-200
EE Laboratory Test@00:21:04 [12-11-200
EE Circulatory sys@11:55:37 [12-11-2008
|| B~ P ABSOLUTE Eos fL@ll:ZD‘:H [12-10-21%
£ i | >

EE Pulmonary Funck@07:54:05 [12-19-201 ~
E Yenous and lymp@11:05:36 [12-18-20

Create model for Timeline | Render a Timeline |

£ & = 0|

|Query Name: v |

‘Raw #; MName of Terms I Value J Value Text Height
< |

[ Delete From List ] [ Delete Al ] [ Put In Order } [Move Up ] [Moue Down

[ bisplay concepts with no data

isplay patient demographics

Patient Set:

start:

17
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Package Structure

The archive file contains the following projects. The project/directory

edu.harvard.2b2.eclipse is considered the base plugin for the project and contains project

properties files and configuration files.

Directory

Description

edu.harvard.i2b2.eclipse

The base plug-in for our development (namely the Ul for
the top panel)

edu.harvard.i2b2.eclipse.plugins.commons_apache

Third party jars needed for common functions

edu.harvard.i2b2.eclipse.plugins.explorer

Ul for the Timeline view

edu.harvard.i2b2.eclipse.plugins.exportData

Ul for the Export Data view

edu.harvard.i2b2.eclipse.plugins.jdnc_support

Third party jars needed for Ul support

edu.harvard.i2b2.eclipse.plugins.log

Third party jars needed for logging

edu.harvard.i2b2.eclipse.plugins.ontology

Ul for the Ontology view

edu.harvard.i2b2.eclipse.plugins.previousQuery

Ul for the Previous Query view

edu.harvard.i2b2.eclipse.plugins.query

Ul for the Query view

edu.harvard.i2b2.eclipse.plugins.srb

Ul for the Import view

edu.harvard.i2b2.eclipse.plugins.webservicesAxis2

Third party jars needed for web service support

edu.harvard.i2b2.eclipse.plugins.workplace

Ul for the Workplace view

edu.harvard.i2b2.eclipse.plugins.xml_support_jaxb

Third party jars needed for jaxb/message processing

edu.harvard.i2b2.eclipse.plugins.xml_support_jdom

Third party jars needed for jdom/message processing

edu.harvard.i2b2.xml

XSD for the hive

edu.harvard.i2b2.common

Common core exception, jaxb, and utilities used by i2b2
hive

BuildAssist

Files to build the workbench

18
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License

The i2b2 source code is licensed under the i2b2 Software License 3.0. This includes but is

not limited to all code in the edu.harvard.i2b2.* package namespace.

19
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