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Almost all applications require synchronization of data between various objects and
services. However, moving String instances and writing event notification code can
be tedious. Desktop application development is especially full of such tasks. The new
JFace data binding application programming interface (API) included in Eclipse V3.2
looks to make this data synchronization process far easier. This "Understanding
JFace data binding in Eclipse" series introduces basic and advanced uses of the
JFace data binding API.

Section 1. Before you start

About this series

Data binding APIs relieve you from having to write boilerplate synchronization code.
The JFace data binding API provides this functionality for user interfaces (UIs)
written in the Standard Widget Toolkit (SWT) and JFace.

Part 1 of this "Understanding JFace data binding in Eclipse" series explains what a
data binding framework does, introduces several popular Java GUI data binding
frameworks, and covers the pros and cons of using data binding. This tutorial, Part
2, introduces the basic API components. Part 3 moves on to advanced topics, such
as tables, converters, and validation.

About this tutorial
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This tutorial explains reasons for using a data binding API. It then introduces you to
using the core components of the JFace data binding APl while laying the
groundwork for more advanced topics, covered in Part 3.

Prerequisites

This tutorial is written for developers with some experience with the Java™
programming language and Eclipse. You should also have a basic understanding of
SWT and JFace.

System requirements

To run the examples, you need a copy of the Eclipse software development kit
(SDK) and a machine capable of running it.

Section 2. Synchronizing data between domain objects
and controls

The need for synchronization

Desktop applications often feature long-lived objects that contain data visible to the
user. A change in the first-name field in a person object, for instance, usually needs
to be reflected in the form in which a user is editing that object. This means updating
the text field widget that displays the data. If the change was initiated in the text field
widget, the person object needs to be updated. If the person object changed as the
result of business process, the widget displaying the change needs modification.

Many widgets, such as tables and lists, have models that make this process easier.
Changing the model automatically notifies the widget. That being said, most
application data isn't in the form of an SWT-specific model. In the case of a table, the
data used to populate it often takes the form of a j ava. uti | . Li st of values
gueried from a server or database. Further complicating the situation is the fact that
some widgets (like text fields) don't have models at all; they have simple properties
inherent to the widget that contain the data that is displayed.

Boilerplate synchronization
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The two primary Java widget toolkits, Swing and SWT, feature widgets that are not
data-aware. This means it's up to you to mange the synchronization processes. It's
helpful to look at an example. Follow these steps:

1. Open Eclipse V3.2 and create a new workspace.

2. Select File > Import from the menu. The Eclipse Project Import Wizard
opens (see Figure 1).
Figure 1. The Eclipse Project Import Wizard

800 Import
Select
Create new projects from an archive file or directory. g - E |

Select an import source:

type filter text

¥ [= General
[C, Archive File
GE Breakpoints
B Existing Projects into Workspace
[, File System
£ Preferences
» = CVS
¥ = Plug-in Development
Lyk Features
__\u Plug=ins and Fragments
B = Team

# 1 '-'.

3. Choose Existing Projects into Workspace and click Next.

4. On the next screen, choose Select archive file and import the project.zip
file available for download in the Downloads section of this tutorial (see
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Figure 2). Your workspace should now contain a project that looks similar
to the one shown in Figure 3.
Figure 2. Selecting the project archive

eNnn Import

Import Projects

Select a directory to search for existing Eclipse projects.

!

3 Select root directony: Browse...
@ Select archive file: elap/Develapment/articles dw-dbl/projects.zip Browse...
Projects:

E databinding-tutoriall

Deselect All

"f Copy projects into workspace

@ ~ Next > E-—Finls-h—‘; ( Cancel )
- - - x
Figure 3. The workspace after project import
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5.  Click the arrow next to the Eclipse run icon and select the NoBinding run
target. A window appears that looks similar to the one shown in Figure 4.
Figure 4. Running the example

80

First: James|

-

Last: Gosling

(: Change Name }

{ Update Person Bean From Text :'J

Ii Update Text From Person Bean :'J
s

At this point, it's useful to perform a few exercises with the application:

1. Notice that there is no text present in either text box. Click Change Name
to change the text to Janes Gosl i ng.
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2. Change the First and Last name fields to anything of your choosing.

3. Click Update Text From Person Bean. The text reverts to Janes
Gosl i ng. This happens because the field changes you made were not
synchronized with the Per son bean.

4. Change the text again and click Update Person Bean From Text.

5. Change the text again and click Update Text from Person Bean. The
text changes back to the text you first entered because these values are
manually synchronized with the Per son bean when you click the button.

The code for this example is shown below.

Listing 1. An example application with manual synchronization

public class Person {
private String first;
private String |ast;

public Person(String first, String last) {
this.first = first;
this.last = | ast;

}

public String getFirst() {
return first;

}
public void setFirst(String first) {
this.first = first;

}
public String getLast() {
return | ast;

}

public void setLast(String |last) {
this.last = | ast;

}

}

publ i c class NoBi ndi ngExanpl e {
private Person person;
private Text firstText;
private Text | astText;

private void createControl s(Shell shell) {
G i dLayout gridLayout = new GridLayout();
gri dLayout . nunCol utms = 2;
shel | . set Layout (gri dLayout);

Label |abel = new Label (shell, SWI.SHELL_TRI'M;
| abel . set Text ("First:");

GidData gridData = new Gi dData(G i dData. FI LL_HORI ZONTAL) ;
this.firstText = new Text(shell, SW.BORDER);
this.firstText.setLayoutData(gri dData);

| abel = new Label (shell, SWI. NONE);
| abel . set Text ("Last:");
this.lastText = new Text(shell, SW.BORDER);
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gridData = new Gi dData(G i dData. FI LL_HORI ZONTAL) ;
this.|astText. setLayout Dat a(gri dDat a) ;

}

private void createButtons(Shell shell) {
GidData gri dDat a;
gridbData = new Gi dData();
gri dDat a. hori zont al Al'i gnnent = SWI. CENTER,
gri dDat a. hori zont al Span = 2;
Button button = new Button(shell, SW.PUSH);
butt on. set Layout Dat a(gri dDat a) ;
but t on. set Text (" Change Nane");

but t on. addSel ecti onLi st ener (new Sel ecti onAdapter () {

public void wi dget Sel ect ed( Sel ecti onEvent e) {
updat ePer son() ;
synchroni zePer sonToUl () ;

1)

gridbData = new Gi dDat a();

gri dDat a. hori zont al Al i gnment = SWI. CENTER,;

gri dDat a. hori zont al Span = 2;

button = new Button(shell, SW. PUSH);

butt on. set Layout Dat a(gri dDat a) ;

butt on. set Text (" Updat e Person Bean From Text");

butt on. addSel ecti onLi st ener (new Sel ecti onAdapter () {

public void w dget Sel ect ed( Sel ecti onEvent e) {
synchr oni zeUl ToPer son() ;
}

1)

gridData = new GidData();

gri dDat a. hori zont al Al i gnnent = SWI. CENTER,;

gri dDat a. hori zont al Span = 2;

button = new Button(shell, SWI. PUSH);

butt on. set Layout Dat a( gri dDat a) ;

butt on. set Text ("Update Text From Person Bean");

butt on. addSel ecti onLi st ener (new Sel ecti onAdapter () {

public void w dget Sel ect ed( Sel ecti onEvent e) {
synchroni zePer sonToUl () ;
}

1)
}

private void updatePerson() {
person. setFirst("James");
person. set Last (" Gosling");

}

private void synchroni zePersonToUl () {
this.firstText.setText(this.person.getFirst());
this.|astText.setText(this.person.getlLast());

}

private void synchroni zeU ToPer son()
this.person.setFirst(this.firstText.getText());
thi s. person. setLast(this.|astText.getText());

}

public static void main(String[] args) ({
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NoBi ndi ngExanpl e exanpl e = new NoBi ndi ngExanpl e() ;
exanpl e.run();

}

public void run() {
this. person = new Person("Larry", "Wall");

Di spl ay di splay = new Di splay();
Shel | shell = new Shell (display);

createControl s(shell);
creat eButtons(shell);

shel | . pack();
shel | . open();
while (Ishell.isDi sposed()) {
if (!display.readAndDi spatch())
di spl ay. sl eep();

}
di spl ay. di spose() ;

Looking at the code

At the beginning of Listing 1 is the definition of a simple Per son class that adheres
to the JavaBean specification. Specifically, it features getter and setter methods for
each of its properties. The listing continues by defining the NoBi ndi ngExanpl e
class. The main method instantiates an instance of the class and immediately
delegates to the r un() method. The r un() method is responsible for creating the
Ul and starts the appropriate SWT constructs needed to display the example.

The run() method first creates a Shel | , then calls the cr eat eCont r ol s()
method that constructs the Ul widgets. Next, it calls the cr eat eBut t ons()
method, which creates three buttons. Each button has a mouse listener, which calls
a specific method on the example instance.

Issues with this design

Thousands of applications have been written with code similar to this. However,
there are number of issues:

» The Per son bean initially contains the value Larry Wal | . The
application doesn't display this value at first because the Per son bean
isn't synced with the text fields at startup.

» References to the two text fields must be kept for use by the two sync
methods.

» Boilerplate synchronization code must be written.

ibm.com/developerWorks
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» Determining when to synchronize the values between the Per son bean
and the text fields is a manual process.

Even if this example was an application without buttons to synchronize values back
and forth between the Per son bean and the text fields, you'd still have to analyze,
code, and maintain the process of when to call the synchronization methods. The
situation would be simpler if the text fields were a reflection of the Per son bean, and
an API kept everything in sync, freeing you to concentrate on more pressing
requirements.

Section 3. The magic of data binding

Fortunately, the API desired in the previous section isn't a dream. A number of
frameworks are available for use with the Java language that solve this problem.
They're commonly classified under the term data binding. Data binding frameworks
do exactly what their name implies: They bind data between two points, updating
one side of the relationship when the other side changes. This is the type of
functionality the current example needs.

Eclipse V3.2 includes a provisional version of a data binding API in the
org.eclipse.jface.databinding plug-in, which you can use to develop SWT and JFace
applications. Future versions of Eclipse may include different versions of the API
because of enhancements and redesign. This doesn't limit the usefulness of the
current API, which is stable and includes many features. The rest of this tutorial uses
it to redesign the previous example.

Importing data binding

Although you could use the binary version of JFace data binding (the examples in
the project archive run in your IDE now), it's useful to import the source as a
reference during development. You can do this using the Eclipse Import Wizard, as
follows:

1. Select File > Import from the menu.

2. Select Plug-ins and Fragments, as shown in Figure 5, and click Next.
Figure 5. Importing an existing plug-in
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Select

Create projects from plug-ins and fragments in the file system.

Select an import source:

type filter text

¥ [= Ceneral

[, Archive File

EG‘ Breakpaints

1.7 Existing Projects into Workspace

I’_‘.‘ File System

EL Preferences
b = CVS
¥ = Plug-in Development

Lg% Features

L, Plug-ins and Fragments
B = Team

'\_,-' < Back

3.  On the following screen, change the Import As option at the bottom to
Projects with Source Folders, and click Next again, as shown in Figure

6

Figure 6. Changing the Import As option to Source
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Impaort Flug-ins and Fragments

Create projects from plug-ins and fragments in the file system.

Impart From

E The target platform (as specified in the Preferences)
Mug-in Location:  jApplications feclipse

Locations to be searched for library JARs source attachment:

Variables in library paths are resolved as specified in the Preferences;

Plug=ins and Fragments to Import
) Select from all plug-ins and fragments found at the specified location

() impart plug-ins and fragments required by existing workspace plug-ins

Impart As
(") Binary prajects
(") Binary projects with linked content

@ Projects with source folders

& ( <macx ) Eonemss)

developerWorks®

-
-,

(: Target Matform... :]

Browse

{* source Code Locations... )

{ Environment Variables... )

Fiini st | Cancel

pr

4. Select the org.eclipse.jface.databinding project from the list and move it
to the right, as shown in Figure 7. Click Finish to import it.
Figure 7. Selecting the data binding plug-in
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@
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Ermn) (el )

5. Expand the newly imported project. The resulting package listing is shown

in Figure 8.

Figure 8. The workspace after import
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v 15 SFC

4 org.eclipse.jface.internal.databinding.internal

B} org.eclipse.jface.internal.databinding.internal.beans

1 org.eclipse.jface.internal.databinding.internal.observable

B} org.eclipse.jface.internal.databinding.internal .swt

EE org.eclipse.jface.internal.databinding.internal vwiewers

B} org.eclipse.jface.internal.databinding.provisional

4} org.eclipse.jface.internal.databinding.provisional.beans

3 org.eclinse.jface.internal.databinding.provisional.conversion

B} org.eclipse.jface.internal.datahinding.provisional.description

B} org.eclipse.jface.internal.databinding.provisional factories

3} org.eclipse.jface.internal.databinding.provisional.observable

B org.eclipse.jface.internal.databinding.provisional.observable.list
3} org.eclipse.jface.internal.databinding.provisional.observable.mapping
4 org.eclipse.jface.internal.databinding.provisional.observable.set
1 org.eclipse.jface.internal.databinding.provisional.observable.tree
B} org.eclipse.jface.internal.databinding.provisional.observable.value
1 org.eclipse.jface.internal.databinding.provisional.swt

B} org.eclipse.jface.internal.databinding.provisional.validation

Yy Y Y Yy Y Yy Y Y Yy vy vy vy Yy Ty vy vy YyywrT

1} org.eclipse.jface.internal.databinding.provisional viewers
= =i JRE System Library [J25E-1.4]

Putting data binding to use

Instead of diving into the details of JFace data binding, you'll first put it to use, then
learn how it works under the hood. Follow these steps:

1. Create a new package of your choosing in the databinding-tutorial project
by right-clicking the src folder and selecting New > Package from the
pop-up menu.

2. Copy the NoBi ndi ngExanpl e class from the
com devel operwor ks. nobi ndi ng package into the newly created
package.

3. Rename the class to Bi ndi ngExanpl e by right-clicking it and choosing
Refactor > Rename.

4. Paste the code from Listing 2 into the class before the mai n() method
definition.

The basics of binding Trademarks
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Listing 2. The createContext() method

public static DataBi ndi ngCont ext createContext() ({
Dat aBi ndi ngCont ext context =
new Dat aBi ndi ngCont ext () ;
cont ext . addCbser vabl eFact or y(
new Nest edObser vabl eFact ory(context));
cont ext . addCbser vabl eFact or y(
new BeanCbser vabl eFact or y(
cont ext,
nul |,
new Class[] { Wdget.class }));
cont ext . addCObser vabl eFact or y(
new SWCbser vabl eFactory());
cont ext . addObser vabl eFact or y(
new Vi ewer sGbser vabl eFactory());
cont ext . addBi ndSupport Fact or y(
new Def aul t Bi ndSupport Factory());
cont ext . addBi ndi ngFact or y(
new Def aul t Bi ndi ngFactory());
cont ext . addBi ndi ngFact or y(
new Vi ewer sBi ndi ngFactory());
return context;

5. Fix any imports as needed, then delete the
synchroni zeUl ToPer son() method.

6. Delete the block of code that creates the Update Person Bean From
Text button from the cr eat eBut t ons() method.

7. Paste the code from Listing 3 into the end of the cr eat eCont r ol s()
method.
Listing 3. Binding Text Widget to the Person bean

Dat aBi ndi ngCont ext ctx = createContext();
ctx. bi nd(firstText,
new Property(this.person, "first"),
nul ) ;
ct x. bi nd(| ast Text,
new Property(this.person, "last"),
nul 1);

8.  Right-click your newly modified class and select Run As > SWT
Application from the pop-up menu. You should see a window similar to
Figure 9.

Figure 9. The modified example
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868
First: .I:arrw,f
Last: Wall

'u Change Name j.

1

'x Update Text From Person Bean |

A

9. Notice that the text widgets contain the initial values of Larry and Wal | .
Unlike the previous example, which forgot to synchronize the initial bean
values, data binding has automatically handled this case. Type a few
characters in the First field and click Update Text From Person Bean.
The text reverts to its initial value.

10. Type a few characters again in the First field, but also tab into the Last
field. Click Update Text From Person Bean again. The text you changed
doesn't revert this time. Data binding automatically synchronized the
value from the text widget into the Per son bean's first St r i ng variable
when focus was lost.

Section 4. How the magic works: Observables

You've now seen JFace data binding synchronizing data in a live application. The
guestion remains: "How does it do that?"

The first step of any data binding framework is to abstract out the concepts of getting
values, setting values, and listening to changes into general implementation. That
general implementation can be used when referencing the concepts in the majority
of the framework's code. Implementations for various cases can then be written to
handle specific details.

JFace data binding abstracts out these concepts in the | Gbser vabl e and
| Gbser vabl eVval ue interfaces, shown below.

Listing 4. The IObservable and I0bservableValue interfaces
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public
I nterface
| Cbservabl e

{

public

voi d
addChangelLi st ener (| Changeli st ener
|istener);

public

voi d
renoveChangelLi st ener (1 Changeli st ener
|istener);

public

voi d

addsSt al eLi st ener (I Stal eLi stener
|istener);

public

voi d

renoveSt al eLi stener (1 Stal eLi st ener
listener);

public

bool ean

isStal e();

public

voi d

di spose();

}

public

I nterface

| Cbser vabl eVal ue
ext ends

| Cbservabl e

public

Obj ect

get Val ueType();

public

oj ect

get Val ue() ;

public

voi d

set Val ue( Obj ect

val ue) ;

public

voi d

addVal ueChangelLi st ener (|1 Val ueChangelLi st ener
|istener);

public

voi d

r enoveVal ueChangeli st ener (| Val ueChangeli st ener
|istener);

The | Gbser vabl e interface defines a generic way to listen to change. The
| Gbser vabl eVal ue interface extends it to add the concept of a specific value,
along with methods for getting and setting that value explicitly.

A way has now been defined to generically write code to handle any type of change
for a specific value. All that is left is to adapt the things causing change -- the
Per son bean and the text widget -- to this interface.
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Section 5. How the magic works: Observable factories

The cr eat eCont ext () method pasted into the Bi ndi ngExanpl e class contains
the API that performs this adaptation process. JFace data binding makes the user of
a series of observable factories that attempt to adapt an object into an observable
when it's queried. If a factory can't adapt an object, null is returned, and the
data-binding context tries the next factory in the list. If it's configured properly and
the object type is supported, a suitable observable is returned. Listing 5 shows an
excerpt from the SWrCbser vabl eFact or y that generates observables for many
common SWT controls.

The first case covered by the code excerpt'si f block is that of a text widget. The
update policy property determines whether the Text Cbser vabl eVal uec commits
changes on modification (key pressed) or on focus lost. Notice that the

SWCbser vabl eFact ory also supports other common SWT widgets, such as
labels, combo boxes, lists, etc.

Listing 5. Factory code that builds a TextObservable

i f
(description

i nst anceof
Text) {

i nt

updat ePol i cy
= new

int[] {

SWI'. Modi fy,
SWI. FocusQut ,
SWI. None

}[ updat eTi ne] ;
return

new

Text Cbser vabl eVal ue\
((Text)

descri ption,
updat ePol i cy) ;
} else

i f
(description

i nst anceof

But t on)

{

/1 int

updat ePol i cy
= new

int[] {

SWI'. Modi fy,
SWI. FocusQut ,
SWI. None

}[ updat eTi ne] ;
return

new
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But t onCbser vabl eVal ue( (Butt on)
description);

} else

i f

(description

i nst anceof

%abel)

return

new

Label Goser vabl eVal ue( ( Label)
description);

} else

i f

(description

i nst anceof

Conbo)

return

new
ConboCbser vabl eLi st ( ( Conbo)
description);

} else

i f

(description

i nst anceof

Spi nner)

{

return

new

Spi nner Gbser vabl eVal ue( ( Spi nner)
description

SWIPr operties. SELECTI ON) ;

} else

i f

(description

i nst anceof

CConbo)

return

new
CConboQbser vabl eLi st (( CConbo)
description);

} else

i f

(description

i nst anceof

List) {

return

new

Li st Observabl eLi st ((List)
description);

Looking at the Text Cbser vabl eVal ue class and its parents, shown in Listing 6,
you can see that the getter and setter methods ultimately do call methods that adapt
the text widget. The getter and setter map easily to the get Text () and set Text ()
methods. In addition, an update listener adapts focus changes into generic change
events. It checks the update policy, specified when the Text Gbser vabl eVal ue
was created, and adapts the native text widget event into a generic

| Gbser vabl eVal ue event.

Listing 6. The get/set methods of the TextObservableValue
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public final Object getValue() {

return doGet Vval ue();
}

public void setVal ue(Obj ect val ue) {
bj ect currentVal ue = doGet Val ue();
ValueDi ff diff = Diffs.createVal ueb ff(currentVal ue, val ue);

doSet Val ue(val ue) ;
fireVal ueChange(diff);

}
public void doSetVal ue(final bject value) {
try {
updating = true;
buf f eredVal ue = (String) val ue;
text.setText(value == null ? "" : value.toString()); //$NON- NLS-1$%
} finally {
updating = fal se;
}
}

public Object doGetVal ue() {
return text.getText();
}

private Listener updateListener = new Listener() {
public void handl eEvent (Event event) {
if (lupdating) {
String ol dval ue = bufferedVal ue;
String newal ue = text.getText();
/1 1f we are updating on \
focus | ost then when we fire the change
/1 event change the buffered val ue
i f (updatePolicy == SW. FocusQut) {
buf f eredVal ue = text.get Text();

i f (!newval ue. equal s(ol dval ue)) {
fireVal ueChange\
(Diffs.createVal uebDi ff (ol dval ue,

newval ue) ) ;

}

} else {

fireVal ueChange\

(Diffs.createVal uebDi ff (ol dVal ue, text
.getText()));

H

JFace data binding also supports adapting standard objects with JavaBean
properties, such as the Per son bean. The BeanObser vabl eFact or y adapts
specific properties such as f i r st in the example using the JavaBeanCbser vabl e
object.

The ct x. bi nd() method calls you added when modifying the example put the
observable factories to work. Code in the JFace data binding API takes the target
and model objects, and searches for an appropriate observable adapter. Once one

The basics of binding Trademarks
© Copyright IBM Corporation 2006. All rights reserved. Page 19 of 38


http://www.ibm.com/developerworks/ibm/trademarks/
http://www.ibm.com/legal/copytrade.shtml

developerWorks® ibm.com/developerWorks

has been found for each side of the binding relationship, they're wired together using
an instance of the Val ueBi ndi ng() class.

Section 6. How the magic works: ValueBinding

Once an observable has been created for the two entities to be bound, you need a
third party that keeps them coordinated. This role is played by the Val ueBi ndi ng
class; a simplified excerpt is shown below.

Listing 7. An excerpt from ValueBinding

public
voi d
updat eMbdel Fronirar get ()

updat eMbdel Fronirar get \

(Diffs.createVval ueD ff(target. getVal ue(),
target

.getValue()));

public

voi d

updat eMbdel Fr onTar get ( Val uebDi f f
diff) {

model . set Val ue(target.getValue());

3

An instance of Val ueBi ndi ng listens to changes on the target- and
model-generated observables, and synchronizes changes accordingly, using
methods similar to Listing 7. As you can see, the updat eModel Fr onTar get ()
method uses the generic access methods defined by the | Cbser vabl eVal ue
interface to retrieve the value from the target and set it on the model.

Section 7. How the magic works: Putting it all together

Step back to the ct x. bi nd lines in Listing 3 that were added to the
creat eControl s() method. Each bind method takes a target, a model, and a
bind spec as arguments. (More details will be provided about bind specs in Part 2.)

Both the target and model must eventually be adapted to | Cbser vabl es if the
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target and models arguments don't implement the interface directly. In this example,
this is done with the | Obser vabl eFact ory. In the case of the fi r st Text text
widget, no other information is needed. It's assumed that when the target/model
object specified to the bi nd() method is a text widget, the default binding should be
made to its text property.

In the case of the Per son bean, there is no obvious default property to bind to. As a
result, the Per son bean instance must be wrapped with a Pr oper t y object. This
object adds enough information with its f i r st string to allow the

BeanQbser vabl eFact or y to determine which property on the Per son bean to
create an observable for.

With all this specification out of the way, the bi nd() method ultimately creates

| Cbser vabl e adapters for the target and model specified. It then creates an
instance of Val ueBi ndi ng to keep the values synchronized when one side of the
relationship changes.

Now that the process has been described, it's useful to see the order of the method
calls involved. Listing 8 shows a stacktrace from the time focus-loss occurs in the
text widget until the breakpoint is hit in the Per son bean because of JFace data
binding synchronizing the value from the widget. Notice the various data binding and
JavaBeans classes invoked in between -- you didn't have to write any of this code.

Listing 8. The stacktrace of a data binding synchronization

Text (Control ). set Tabl t enfFocus() |ine: 2958

Text (Control).forceFocus() |ine: 809

Text (Control ). sendFocusEvent (i nt, bool ean) |ine: 2290

Text (W dget).sendEvent (int) |ine: 1501

Text (W dget) . sendEvent (i nt, Event, bool ean) |ine: 1520

Text (W dget) . sendEvent (Event) |ine: 1496

Event Tabl e. sendEvent (Event) |ine: 66

Text Gbser vabl eVal ue$l. handl eEvent (Event) line: 51

Text Gbser vabl eVal ue. access$5( Text Cbser vabl eVal ue, ValueDi ff) line: 1

Text Cbser vabl eVal ue( Abst ract Gbser vabl eVal ue) . fi reVal ueChange(Val ueDi ff) line: 73
Val ueBi ndi ng$2. handl eVal ueChange( | Gbservabl eVal ue, ValueDi ff) |ine: 135

Val ueBi ndi ng. updat eModel Fr onirar get (Val ueDi ff) |ine: 193

JavaBeanObser vabl eVal ue. set Val ue(Obj ect) |ine: 88

Met hod. i nvoke( Cbj ect, Object...) line: 585

Del egat i ngMet hodAccessor | npl . i nvoke( Obj ect, j e
Nat i veMet hodAccessor | npl . i nvoke( Obj ect, 001 ect []
Person.setFirst(String) line: 17

ct[]) line: 25

) line: 39

Figure 10 shows a diagram of how the players in the synchronization process relate.
Both the text widget and the Per son bean are adapted to the | Cbser vabl eVal ue
interface. The Val ueBi ndi ng class then listens to both adapters and uses them to
synchronize changes to both sides of the relationship.

Figure 10. A diagram of the observable relationships
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Section 8. Enabling change from your domain objects

If you go back to the Bi ndi ngExanpl e and look at the code in Listing 9, you'll
notice that it still has a synchronization method to update the Ul controls when the
values in the Per son bean changes. This is because the Per son bean provides no
notifications when its values change. This can easily be remedied by allowing JFace
data binding to provide synchronization functionality.

Listing 9. The selection listener invoking synchronization from the Person

bean to the Ul

butt on. addSel ecti onLi st ener (new
Sel ecti onAdapt er ()
{

public

void \

wi dget Sel ect ed( Sel ecti onEvent
e) {

updat ePer son() ;

synchr oni zePer sonToUl () ;

}
1)

private

voi d

synchr oni zePer sonToUl ()
t hi s.
t hi s.
}

firstText.setText(this.person.getFirst());
| ast Text. set Text (thi s. person. getLast());

Modify the com devel oper wor ks. basi c. Per son class to extend the included
Pr oper t yChangeAwar e class. Then modify the two setter methods, as shown
below.

Listing 10. Adding PropertyChange support to the setters

public void setFirst(String first) {
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oj ect oldVal = this.first;

this.first = first;

firePropertyChange("first", oldVal, this.first);
}

public String getLast() {
return | ast;
}

public void setLast(String last) {
Ooj ect oldval = this.last;
this.last = |ast;
) firePropertyChange("last", oldVal, this.last);

The Pr oper t yChangeAwar e class provides standard JavaBean property change
support. Modifying the setters implements firing of Pr oper t yChangeEvent s when
setters are called on the Per son bean. The old value is stored, then the new value
Is set. Finally, a property change event with both values is fired for the specific
property type. Notice that the property used follows the same naming convention as
the setter method and adheres to the JavaBean specification. The
JavaBeanObser vabl e provided by JFace data binding supports listening to
property change events of objects that it adapts. This allows it to convert specific
property change events to more generic | Qbser vabl eVal ue change events.

With these changes in place, remove the syncPer sonToUl () method and the call
to it in the Change Name button listener. Also remove the block of code that creates
the Update Text From Person Bean button in the cr eat eButt ons() method
because it's no longer needed.

Starting the BindingExample shows a window similar to the one in Figure 11.
Clicking Change Name results in the text widgets also changing. All the
synchronization work is now done by JFace data binding.

Figure 11. The example with property change support

006
First First
Last Last

Change Name

A
Because you aren't handling any of the synchronization process, the two private text
widget variables are also no longer needed. The cr eat eCont r ol s() method can
be modified to use local variables, as shown in Listing 11, thus completing the
transformation of the initial example to make full use of JFace data binding.
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Listing 11. Changing the code to use local variables

GidData gridData =

new Gi dDat a(G i dDat a. FI LL_HORI ZONTAL) ;
Text firstText = new Text(shell, SW.BORDER);
firstText.setlLayout Data(gridbData);

| abel = new Label (shell, SWI. NONE);
| abel . set Text ("Last:");
Text | ast Text =
new Text (shel |, SWI. BORDER) ;
gridData =
new G i dData(G i dData. Fl LL_HORI ZONTAL) ;
| ast Text . set Layout Dat a(gri dDat a) ;

Dat aBi ndi ngCont ext ctx = createContext();
ctx. bi nd(firstText,
new Property(this.person, "first"),
new Bi ndSpec());
ct x. bi nd(| ast Text,
new Property(this.person, "last"),
new Bi ndSpec());

Section 9. Binding other controls and properties

Text controls aren't the only bindable SWT widgets. All of the standard SWT
widgets, such as combos and labels, are available for binding. You can also bind to
nonvisual widget properties, such as enabl ed. Copy the code from Listing 12 into
the Per son bean.

Listing 12. Adding enabled support to the Person bean

private
bool ean
firstEnabl ed
= true;

public
bool ean
get Fi r st Enabl ed()

return
firstEnabl ed;
}

public

voi d

set Fi r st Enabl ed( bool ean
first Enabl ed)

{
oj ect
ol dval

t_hi s. first Enabl ed;
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this.firstEnabl ed

f_i r st Enabl ed;
firePropertyChange("firstEnabl ed",

| dval ,
hi s. firstEnabl ed);

~— 0o —

Now modify the updat ePer son() method in the example.

Listing 13. Modifying the updatePerson() method

private
voi d
updat ePer son()

person. setFirst("James");
person. set Last (" CGosling");
per son. set Fi r st Enabl ed(f al se);

Finally, add the bindings shown below to the end of the cr eat eCont r ol s()
method.

Listing 14. Binding the labels and enablement

ct x. bi nd(new Property(firstText, "enabled"),
new Property(this.person, "firstEnabled"),
new Bi ndSpec());

ct x. bi nd(I abel First,
new Property(this.person, "first"),
new Bi ndSpec());

ct x. bi nd(I abel Last,
new Property(this.person, "last"),
new Bi ndSpec());

The new bindings result in the labels of the example changing to the same value as
the text widget. The widget for the first field also becomes disabled when you click

Change Name. Run the example again and test this functionality.

Another interesting effect of these additional bindings can be demonstrated by typing
a few characters in the Last field and pressing Tab. Notice that the Last label also

changes. JFace data binding synchronizes the value of the Per son bean's
last-name field with the widget on focus lost. Because the label is bound to this
property, it's also updated.
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Section 10. Binding multiple values

So far, you've only bound single values to widgets and widget properties. Many
times in an application's Ul, more than a single value is needed. The user needs to
see a collection of values and select a specific one. This is commonly done with a
list or combo box. JFace data binding takes such a requirement into consideration
and provides a solution.

To create an example that binds to multiple values, you need a list of multiple values
to bind to. This can be accomplished by adding the code in Listing 15 to the Per son
bean you've been enhancing throughout this tutorial. This code creates an

ArrayLi st of names, along with a corresponding getter. There is also a
convenience method call -- addNane() -- that takes the Per son bean's first and
last names, concatenates them, and adds them to the list.

Listing 15. Modifications to the Person bean

private
Li st
names;

public
Person(String

last) {
this.first

first;

this.|ast

= | ast;

t hi s. nanes

= new

ArraylList();

t hi s. nanes. add(" Janes
Gosling");

thi s. nanes. add(" Scot t
Del ap”) ;

thi s. nanes. add("Larry
vall");

}

public
Li st
get Avai | abl eNanes()

return
t hi s. nanes;

public
voi d
addNane()
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thi s. nanes. add(get Fi rst ()
+ " "+

getlLast());
firePropertyChange("avail abl eNanes",
nul |,

nul l);

}

Next, modify the code of the Bi ndi ngExanpl e class, as shown in Listing 16.

the combo- and label-creation code, and the binding code to the
creat eControl s() method. Then add the button-creation code in the
creat eButt ons() method.

Listing 16. Modifications to the BindingExample class

private | Cbservabl eVal ue sel ecti onHol der;
private void createControl s(Shell shell) {

gridbData = new Gi dData(G i dData. FI LL_HORI ZONTAL) ;

gri dbDat a. hori zont al Span = 2;

Label conboSel ecti onLabel = new Label (shell, SW. NONE);
conboSel ecti onLabel . set Layout Dat a( gri dDat a) ;

gridData = new Gi dData(G i dData. FI LL_HORI ZONTAL) ;
gri dbDat a. hori zont al Span = 2;

Conbo conmbo = new Conbo(shell, SWI. BORDER);

conbo. set Layout Dat a( gri dDat a) ;

Dat aBi ndi ngCont ext ctx = createContext();

ct x. bi nd(
new Property(conbo, SWIProperties.|TEMS),
new Property(
t hi s. person,
"avai | abl eNanes",
String. cl ass,
true),
new Bi ndSpec());
this.sel ectionHol der = new Witabl eVal ue(String. cl ass);
ct x. bi nd(
new Property(
conbo,
SWIPr operti es. SELECTI ON),
sel ect i onHol der,
new Bi ndSpec());
ct x. bi nd(conboSel ecti onLabel, sel ecti onHol der, new Bi ndSpec());

}

private void createButtons(Shell shell) {

gridbData = new GidbData();

gri dDat a. hori zont al Al'i gnment = SWI. CENTER;
gri dDat a. hori zont al Span = 2;

button = new Button(shell, SW.PUSH);

butt on. set Layout Dat a( gri dDat a) ;

butt on. set Text ("Add Nane");
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but t on. addSel ecti onLi st ener (new Sel ecti onAdapter () {
public void w dget Sel ect ed( Sel ecti onEvent e) {
per son. addNane() ;
sel ecti onHol der. set Val ue(
per son. get Avai | abl eNanes() . get (
per son. get Avai | abl eNanes().size() - 1));

1),
}

The first thing that's different about binding a combo box is that two bindings are
needed. This isn't drastically different from binding both the t ext property and the
enabl ed property of the text widget in previous examples, except that both bindings
are necessary to have a functioning combo box. The code you just pasted in
provides the following functionality.

First, a combo control and a label are created. Then the list of available names from
the Per son bean is bound to the combo control. Because this control has properties
of both a list of items it contains and a selection, there is no logical default that
JFace data binding can pick to create an observable from -- unlike, say, the text
widget earlier (which defaults to "text" if no explicit property is specified). As a result,
a property has to be explicitly specified when binding a combo. In the case of the
first new binding line, SWI'Pr oper ti es. | TEMis used to signify that binding the list
of available items is desired. When you bind a list, the Pr oper t y object has a
couple of extra parameters. The third parameter in its constructor tells the binding
context what types of objects are found in the collection. (Part 2 will tell you more
about why this is important.) The fourth parameter in the Pr oper t y constructor
signifies that this is a collection of values and not a list as a single object.

JFace data binding requires a placeholder for the selection of a combo. This
placeholder serves as an external place that references the selection that is not
within the control itself. This could be an explicit getter/setter property on a
JavaBean, but often it needs to be a holder solely for Ul purposes, which is the case
in this example. As a result, you create a Wi t abl eVal ue instance, which
implements | Cbser vabl eVal ue to use as this placeholder. It can then be bound to
the combo's sel ect i on property using the SWI'Pr operti es. SELECTI ON constant
on the next line. Finally, to show the user that the binding of the selection is working,
the same Wi t abl eVal ue instance is also bound to a label that changes whenever
the selection changes.

The other change to the example is the addition of an Add Name button. This
button's selection listener invokes the addNane() method on the Per son bean,
which adds the current name to the list of available names. It then sets the newly
added value as the selection value in the selection holder.

Running the example presents a window similar to the one shown in Figure 12.
Select a name from the combo box, and the label changes because it's bound to the
same selection holder. Next, enter a name in the First and Last text widgets, and
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click Add Name. The name is added to the combo, is selected, and appears in the
label.

Figure 12. The modified example, now including a combo box

806

Larry Larry

Wall ‘Wall

Scott Delap

Scott Delap el

': Change Name 3

I;: Add Name ;'

Section 11. The magic behind lists: Observables

In addition to an | Cbser vabl eVal ue interface, JFace data binding also defines an
| Gbser vabl eLi st interface, as shown in Listing 17. Just as | Cbser vabl eVal ue
creates a generic way to listen to changes of and manipulate values,

| Cbser vabl eLi st specifies a generic way to access a list of objects. There are
standard methods to perform evaluations, such as cont ai ns(), add(),
renove(),i ndexOr(),iterators(), etc.

Listing 17. The IObservableList interface

public

I nterface

{G)servabl elLi st

ext ends

Li st,

| Gbservabl eCol | ecti on

public

voi d

addLi st ChangelLi st ener\
(I Li st Changeli st ener
l'istener);
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public

voi d
renoveli st Changeli st ener\
(I Li st ChangelLi st ener
l'istener);

public

I nt

size();

public

bool ean

i SEnpty();

publ i c

bool ean

cont ai ns( Obj ect

0);

public

I terator
iterator();
public

oj ect [ ]
toArray();
public

oj ect []

t oArray( Obj ect
af]);

public

bool ean
add( Qbj ect

0);

public

bool ean
renove( Obj ect
0);
public

bool ean
c?ntainsAII(Cbllection
c
public

bool ean
a?dAlI(CbIIection
c);

public

bool ean

addAl | (int

i ndex,

Col | ecti on

c);

public

bool ean
r$nnveAll(CoIIection
C);

public

bool ean

retai nAl'l (Col | ection
c);

public

bool ean

equal s(nj ect

0);
public

I nt
hashCode() ;
public

bj ect
get (i nt

i ndex) ;
public

oj ect
set (i nt
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i ndex,

oj ect

el ement) ;
public

oj ect
renove(i nt

i ndex) ;

public

1 nt

i ndexCf (hj ect
0);

public

I nt

| ast | ndexOF (Chj ect

terator(int
i ndex) ;

public

Li st

subLi st (i nt
from ndex,

i nt

t ol ndex) ;

oj ect

get El ement Type() ;
}

Building on the | Cbser vabl eLi st interface is the JavaBeanCbser vabl eLi st

implementation, of which excerpts are shown in Listing 18. In most cases, with
methods like si ze( ), it delegates to the list it's adapting. Perhaps the most

important method is updat eW appedLi st () . This method takes an old version of
the list and a new version, and creates a Di f f object. This object contains a change

log of items that need to be removed and new ones that need to be added. The

Di ff object is then used to synchronize the changes needed to the target
implementation of | Cbser vabl eLi st .

Listing 18. Excerpts from JavaBeanObservableList

public int size() {
getterCall ed();
return w appedLi st. size();

}

protected voi d updat eW appedLi st (Li st newLi st) {
Li st ol dLi st = w appedLi st;
ListDiff listDiff = Diffs.conputelListDiff(
ol dLi st
newli st);
wr appedLi st = newLi st;
fireLi st Change(listDiff);

Listing 19 shows an excerpt from the SWrCbser vabl eFact ory. You can see
JFace data binding contains the classes ConboCbser vabl eLi st and
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ConmboObser vabl eVal ue for use when generating observables to be used with
combo controls. The first adapts the i t ens property of a combo to

| Cbser vabl eLi st , and the second adapts the sel ect i on property to that of the
| Gbser vabl eVal ue interface.

Listing 19. Excerpts from SWTObservableFactory

if (object instanceof Conbo
&& (SWIProperties. TEXT. equal s(attri bute)
|| SWIProperties. SELECTI ON. equal s(attribute))) ({

return new ConboCbser vabl eVal ue(
(Conbo) obj ect,
(String) attribute);
} else if (object instanceof Conbo
&& SWIProperties.| TEMS. equal s(attribute)) {

return new ConboObser vabl eLi st (( Conbo) obj ect);

Listing 20 shows excerpts from each class. Because a combo can contain either a
selection or manually entered text like a text widget when adapted to an

| Gbser vabl e value using ConboCbser vabl eVal ue, the get () method checks
this case and calls the appropriate value on the combo control to retrieve the value.
Similarly, the set Val ue() method checks which property has been bound and calls
the appropriate setter. It then fires a value change event to notify interested parties.
ConmboObser vabl eLi st delegates to the combo in most instances. Methods like
add() and renove() are the exceptions because a Di ff of changes must be
created for use inthe f i r st Li st Change() method.

Listing 20. Excerpts from ComboObservableValue and ComboObservableList

public class ConmboCbservabl eVal ue ext ends Abstract Cbservabl eVal ue {

public void setVal ue(final Object value) {
String ol dval ue = conbo. get Text () ;

try {
updating = true;
if (attribute.equal s(SWIProperties. TEXT)) {
String stringVvalue =
value '= null ? value.toString() : ""; //3$NON-NLS-1$%
conbo. set Text (stri ngVal ue);
} else if (attribute.equal s(SWProperties. SELECTION)) {
String itens[] = conbo.getltens();
int index = -1;
if (items !'= null && value !'= null) {
for (int i =0; i <itenms.length; i++) {
if (value.equals(itens[i])) {
i ndex = i;
br eak;
}
if (index == -1) {
conbo. set Text ((String) val ue);
} else {
conbo. sel ect (i ndex) ;
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}
} finally {
updating = fal se;

fireVal ueChange(Diffs.createVal uebDiff (ol dval ue, conbo. getText()));

public Object doGetValue() {
if (attribute.equal s(SWProperties. TEXT))
return conbo. get Text ();

Assert.isTrue(attribute. equal s(SWProperties. SELECTI ON),
"unexpected attribute: " + attribute); //$NON-NLS-1$

/1 The problemw th a conmbo, is that it changes the text and

/1 fires before it update its selection index

return conbo. get Text ();

}
}
public class ConmboCbservabl eLi st extends SWrObser vabl eLi st {

private final Conmbo conbo;

public void add(int index, Cbject element) {
int size = doCet Si ze();
if (index < 0 || index > size)
i ndex = si ze;
String[] newmtens = new String[size + 1];
System arraycopy(getltens(), 0, newitens, 0, index);
newl tens[index] = (String) elenent;
System ar r aycopy (
getltens(),
I ndex,
newl t ens,
i ndex + 1,
size - index);
setltens(newitens);
fireLi stChange(Diffs.createListDiff(Diffs.createlListD ffEntry(index,
true, elenent)));

}

protected int getltenCount () {
return conbo. getltenmCount ();
}

Section 12. The magic behind lists: ListBinding

The selection observables are kept synchronized using a Val ueBi ndi ng object,
which you've seen in detalil.

This leaves the lists of values still needing to be synchronized. This duty is
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performed by the Li st Bi ndi ng class; an excerpt is shown in Listing 21.

This implementation iterates over any differences specified, invoking the appropriate
add() orrenove() method on the target | Cbser vabl eLi st instance.

Listing 21. Excerpts from ListBinding

private

I Li st Changeli st ener
nodel Changeli st ener
new

I Li st ChangeLi st ener ()

{

public

voi d

handl eLi st Change(
| Gbservabl eLi st
sour ce,

ListDiff

diff) {

ListDiff
setDiff

(ListDiff)
e.diff;
ListDiffEntry[]
di fferences

;etDiff.getDifferences();
for
(int i

i f
(entry.isAddition())
targetList.add(
entry. getPosition(),
entry. getEl enent());
} else

targetList.renove(entry.getPosition());

}
}

e -
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Section 13. The magic behind lists: Putting it all together

To recap, the ct x. bi nd(new Property(conbo, SWProperties.|TEMSIine
in Listing 16 tells the binding context to bind the items property of a combo to the

Li st of values returned from calling the avai | abl eNanes getter on the Per son
bean. The context creates implementations of | Gbser vabl eLi st for each since of
the binding relationship. It then creates an instance of Li st Bi ndi ng references

| Gbser vabl eLi st to keep them both synchronized when the other changes.

Section 14. Conclusion

This tutorial has introduced a few of the core features in the JFace data binding API.
Along the way, you've seen how data binding relieves you from writing the tedious
boilerplate synchronization code often necessary in desktop applications. In its
place, the JFace data binding API provides a set of interfaces and implementations
to generically references JavaBean properties and properties of SWT/JFace
widgets.

With this mechanism in place, it can provide synchronization support widgets, such
as text controls and labels, as well multivalue lists and combos. You can glue such
properties together with a Dat aBi ndi ngCont ext . bi nd() that supplies the target
and model sides of the relationship.

Part 3 of this "Understanding JFace data binding in Eclipse" series moves on to
advanced topics, such as tables, converters, and validation.
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Downloads
Description Name Size Download
method
Source code os-ecl-jfacedb2.source.zip 25KB HTTP
Information about download methods
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Resources

Learn

* Read the ClientJava.com article "How Many Data Binding Frameworks = A Bad
Thing."

* Learn more about JFace data binding at the Eclipse Foundation wiki.
* Review the new JSR 295: Beans Binding.
» See Martin Fowler's description of the Presentation Model.

» Expand your Eclipse skills by visiting IBM developerWorks' Eclipse project
resources.

» Browse all of the Eclipse content on developerWorks.

* Visit the developerWorks Open source zone for extensive how-to information,
tools, and project updates to help you develop with open source technologies
and use them with IBM's products.

» Stay current with developerWorks technical events and webcasts.
Get products and technologies
* Check out the JGoodies Binding project.
* And check out the Spring Rich Client Project (RCP).
» Download the SWTBinding.
» Check out the latest Eclipse technology downloads at IBM alphaWorks.

* Innovate your next open source development project with IBM trial software,
available for download or on DVD.

Discuss

* Getinvolved in the developerWorks community by participating in
developerWorks blogs.

About the author

Scott Delap
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