developerVWorks

Exploiting advanced features

Skill Level: Intermediate

Scott Delap (scott@clientjava.com)
Desktop/Enterprise Java Consultant

17 Oct 2006

Almost all applications require synchronization of data between various objects and
services. This tutorial, Part 3 of a series titled "Understanding JFace data binding in
Eclipse," shows you how to use advanced features to accomplish this task while
writing testable Uls.

Section 1. Before you start

About this series

This "Understanding JFace data binding in Eclipse" series introduces advanced
features of the new JFace data binding application program interface (API) included
in Eclipse V3.2.

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 in the series
introduces the basic components in the API. Part 2 moves on to advanced topics
such as testing, tables, converters, and validation.

About this tutorial

This tutorial addresses using advanced features of JFace data binding, such as
converters, validation, and table. It also covers how to structure Uls in a more
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testable manner. You will learn how to leverage the JFace data binding API to write
Java™ Ul applications that are well structured and testable.

Prerequisites

This is written for developers with some experience with the Java programming
language and Eclipse. You should have a basic understand of SWT and JFace and
have read Part 1.

System requirements

To run the examples in this tutorial, you need a copy of the Eclipse V3.2 software
development kit (SDK) and a machine capable of running it. The examples in this
tutorial use Java V5 autoboxing. As a result, a Java V1.5 Java Runtime Environment
(JRE) is preferred.

Section 2. Writing testable code

What does synchronization have to do with Ul testing? It's a powerful tool that a
Java Ul developer can use to write testable Uls.

Most desktop application developers don't test their Uls. Although server-side code
is often rigorously tested, a large portion of desktop business logic never gets near a
JUnit test. Tools are available for this task, such as Abbot, Mercury Interactive Corp.
products, and Eggplant from Redstone Software Inc. (see Resources). However,
many organizations don't use these tools.

Why aren't Uls tested? There are three common culprits:

1. Poorly organized code -- Server-side applications have well-separated
layers, such as persistence and business logic, but desktop applications
often feature a tangled mess of concerns.

2. Uls change -- They're moving targets, with their functionality seeming to
change constantly due to user demands. Even the best Ul-testing tool
may have trouble keeping up with such fluid Uls.

3. Commonly marketed Ul testing solutions aren't the right level at which to
be testing much of the Ul logic.
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Would you test your entire Web application at the HTTP level? Excising all the
application logic would be difficult with this as your only exposed access point.
Similarly, using a Ul to test business logic, client/sever concerns is a trying process.

Section 3. Mangled code is bad code

As a software developer, you've long been taught about the benefits of separation of
concerns. Tight coupling leads to code that isn't reusable, is hard to test, and is hard
to maintain. Interestingly, all these lessons often are thrown out the window when
you're developing Uls. This can be best illustrated by looking at an example.

Download the project from the Downloads section. Import it into your workspace by
selecting File > Import from the menu. In the dialog, select Existing Projects Into
Workspace. Select the archive file option on the following screen, then browse to
select the zipped file you just downloaded. After clicking Finish to import it, you
should now have a databinding-tutorial2 project in your workspace.

Right-click MangledConcernsExample, and select Run As > SWT Application from
the pop-up menu. You'll see a window similar to the one shown in Figure 1. It
features a simple enablement rule tying together the Name, Spouse, and Years
Married fields. If you fill in a value for the Name and Spouse fields, the Years
Married field becomes enabled. Removing a value from either the Name or the
Spouse field causes the Years Married field to clear and become disabled. The code
enabling this functionality is shown in Listing 1.

Figure 1. Example Ul

806
Name: Jlohn Smith
Spouse: Jane Smith

Years Married: 2|

L.. Save "3
s
Listing 1. The mangled enablement code
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private void createControl s(Conposite c) {

Year sMarri edEnabl ement Li st ener |istener = new Year sharri edEnabl enent Li st ener () ;
thi s. naneTxt . addModi fyLi st ener (1i stener);
thi s. spouseTxt . addModi fyLi stener(listener);

private class YearsMarri edEnabl ement Li st ener inpl ements MdifyLi stener {

public void nodi fyText (MdifyEvent e) {
bool ean enabl e = fal se;
if ((nameTxt.getText().trim().length() > 0)
&& (spouseTxt.getText().trin().length() > 0)) {
enabl e = true;
} else {
yearsMarri edTxt.set Text ("");

year sMarri edTxt . set Enabl ed(enabl e) ;

}
}

There are number of issues with this example. First, note that the

Year sMar r i edEnabl enment Li st ener is more of an afterthought than a strategic
portion of the application. A second issue is that the code in this listener references
Ul controls directly. To test this code, you would have to instantiate the entire form,

including Ul controls. This code could be structured much better using the Ul design
pattern of the Presentation Model.

Section 4. Introducing the Presentation Model

One of the core patterns in desktop application development is the
Model-View-Controller (MVC) pattern. This pattern doesn't quite fit modern Ul
development. Each widget is its own mini MVC triad, leaving little for the application
to do at the widget level. There are larger application-level concerns in terms of
enablement, validation, and data synchronization that need to be handled, however.

One pattern that tries to address these concerns is the Model-View-Presenter
pattern. With this, Ul controls delegate to a controller object for business tasks such
as "save" when a button is clicked. Moving business logic to a controller is a step in
the right direction in terms of testability. However, it overlooks one key factor: The
controller logic often needs to access data and change state in the Ul. If this state is
held in widgets, such as the enabled property of a Text widget, testing the controller
requires either the full Ul or a stub mocking its state.

This situation can be remedied by extracting the state and the business logic out of
the Ul, as advocated by another variation of MVC called the Presentation Model.
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You can test the business logic and state changes in the Presentation Model without
any need for Ul code. This separation also causes interaction between the Ul and
the Presentation Model to be limited to synchronization of data and state.

Figure 2 shows a diagram of the Presentation Model pattern. Now that you know
some background about the Presentation Model, you can convert the mangled
example using this better-structured pattern.

Figure 2. Presentation Model pattern

Section 5. Writing a testable Presentation Model: The
test

The first step in refactoring the previous example into one using the Presentation
Model is to write a test. To do so, you need to add JUnit support to your project.
Open the Eclipse MANIFEST.MF editor by clicking the META-INF/MANIFEST.MF
file in the package explorer. Then, click the Dependencies tab and the Add button
in the Required Plug-ins section. Select the org.junit plug-in, and click OK. Your
editor now appears similar to Figure 3.
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Figure 3. Manifest.MF editor after adding dependencies

Dependencies
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Specify the list of plug-ins required for the operation of this plug-in:
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Next, create a new package and then a new class named
Cont act Present ati onMbdel Test that extends Test Case. Insert the test
method shown in Listing 2.

Listing 2. Test for Presentation Model

public void testYearsMrriedEnabl enent () {
Contact contact = new Contact ();
Cont act Present ati onMbdel presentati onMbdel = new
Cont act Present at i onMbdel (
contact);

assert Fal se(present ati onModel . get Enabl eYear sharried());

present ati onModel . get Cont act (). set Name( " Nane") ;
assert Fal se(presentati onMdel . get Enabl eYear SMarri ed());

present ati onMbdel . get Cont act () . set Spouse( " Spouse") ;
assert True(present ati onMbdel . get Enabl eYearsMarri ed());

present ati onMbdel . get Cont act () . set Year sMar r| ed("5") ;

present ati onModel . get Cont act () . set Spouse("'

assert Fal se( present ati onModel . get Enabl eYear SMarri ed());

assert Nul | (present ati onMbdel . get Cont act (). get YearsMarried());

This code won't compile because you don't have the referenced Presentation Model
yet. Create a new class called Cont act Present ati onMbdel in the same
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package. Paste in the code from Listing 3.

Listing 3. Stubbed-in Presentation Model code

private Contact contact, _
private bool ean enabl eYearsMarri ed;

publ i ¢ Cont act Present ati onMbdel (Contact contact) ({
this.contact = contact;
}

public Contact getContact() {
return contact;
}

public void set Contact(Contact contact) {
this.contact = contact;
}

publ i c bool ean get Enabl eYearsMarri ed() {
return this.enabl eYearsMarri ed;
}

At this point, the test you previously created will compile. Right-click the class in the
package explorer, and then select Run As > JUnit Test from the pop-up menu.
Your JUnit view should show the test failing, as in Figure 4.

Figure 4. JUnit view after failing tests

" b
Package Explorer Hierarcth\ - =

Finished after 0.071 seconds =
3 Mg i 5
@@E.uﬂ%ﬁ% = g
Runs: 1/1 Errors: 0O B Failures: 1

v E?_I com.developerworks.binding.examplez .ContactPresent
#l—_l test¥earsMarriedEnablement

Let's look at exactly what the method in Listing 2 is testing. The first few lines set up
a new Cont act Present at i onMbdel and populate it with a new Cont act object.
Because this object doesn't have a value for name or spouse, the state it holds in its
enabl eYear sMar ri ed variable (which is accessed through the

get Enabl eYear Marri ed() getter method) should be false at initialization. The
test then sets the name property and asserts that the enabled state is still false. After
populating the spouse property, which should change the enablement state, an
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assert is included to test for this condition. The year sMar r i ed property is then set,
and the spouse property is cleared. The clearing of the spouse property should
cause the enablement state to revert to false and clear the year sMarri ed property.
As a result, the two final asserts check that this has occurred.

Section 6. Writing a testable Presentation Model: The
business logic

Now that you have a complete test for the desired business logic for the
Cont act Present ati onModel , it's time to implement the functionality.

First, it's worth examining the stubbed-in class. It contains two properties: cont act
and enabl eYear sMarri ed. The Cont act object reference is exposed so other
classes can access it through the Presentation Model if needed. The

enabl eYear sMarri ed property is added to the Presentation Model, instead of the
Cont act object, because the state and business logic that change it are tied to the
editing of the Cont act , not the object itself.

You can now modify the Cont act Present ati onMbdel to implement the contract
specified in the test. Open the class in the Eclipse Java editor. The first change
needed is to implement property change support for the enabl eYear sMarri ed
property, for later use with JFace data binding. This can be done by changing its
setter to match the code shown in Listing 4.

Listing 4. Enablement state setter with support for property changes

public

voi d

set Enabl eYear sMarri ed( bool ean
enabl eYear sMar ri ed)

{

bool ean
ol dval

t_hi s. enabl eYear sMarri ed;
t hi s. enabl eYearsMarri ed

enabl eYear sMarri ed;
firePropertyChange("enabl eYearsMarried",
\

ol dval ,
thi s. enabl eYearsMarri ed);

Next, you need to rewrite the logic in the Modi f yLi st ener from the mangled
example to something that operates on the Cont act object, instead of directly on
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the widgets of the Ul. This new property-change listener is shown in Listing 5.

Listing 5. New property-change listener implementing the business logic in the
Presentation Model

private cl ass Enabl enent PropertyChangelLi stener inplenents
Pr opert yChangelLi st ener {

public void propertyChange(PropertyChangeEvent evt) {

bool ean enabl e = fal se;

if ((getContact().getNane() !'= null &&
getContact ().getName().trin().length() > 0) &&
(get Contact ().get Spouse() !'= null &&
get Cont act (). get Spouse().trim().length() > 0)) {
enabl e = true;

} else {
get Contact (). set YearsMarried(null);

set Enabl eYear sMarri ed(enabl e) ;

Finally, the constructor of the Cont act Pr esent at i onMbdel needs to wire this
new listener to the name and spouse properties of the Cont act , as shown in Listing
6.

Listing 6. Adding the listener to the contact's fields

Enabl enent Pr opert yChangeli st ener enabl ement Propert yChangeli st ener
= new Enabl enent Propert yChangelLi st ener () ;

thi s. contact. addPropertyChangeli st ener (" nane",

enabl ement Pr oper t yChangelLi st ener) ;

thi s. contact. addPropertyChangeli st ener (" spouse",

enabl ement Pr oper t yChangelLi st ener) ;

If you right-click the Cont act Pr esent at i onMbdel test and run it as a JUnit test,
you see the famous JUnit green bar of success, as shown in Figure 5.

Figure 5. JUnit view after successful tests

iy = = ==
Package Explorer Hierarchrm BE 3 |Qa [ » ™ O

Finished after 0.016 secands

Runs: 1/1 B Errors: 0O B Failures: 0

4 Ej com.developerworks. binding.example2 ContactPresentationModelTest [Runner: JUnit 3]

d:'—_.l testYears MarriedEnablement

You now have the same business logic as in the mangled coded example, rewritten
in a fully testable Ul-independent manner.
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Section 7. Synchronizing the Presentation Model with
the Ul

You may wonder what all this has to do JFace data binding. The Presentation Model
makes code easier to test, as you just saw. However, the data and state in the
Presentation Model still aren't reflected in a Ul. Writing all this synchronization code
yourself would be a chore. Luckily, you have JFace data binding at your disposal.
The Cont act For mfrom the mangled example can easily be refactored by changing
its constructor and bi ndGUI () methods, as shown in Listing 7.

Listing 7. Refactored ContactForm

public
Cont act For m( Conposi te

C,
Cont act Pr esent at i onMbdel
pr esent ati onhbdel )

t hi s. cont act

= new

Cont act () ;

createControl s(c);

creat eButtons(c);

bi ndGUI ( present ati onivbdel ) ;
}

private

voi d

bi ndGQUI ( Cont act Pr esent at i onMbdel
present ati onivbdel )

{

Dat aBi ndi ngCont ext

ctx =
createContext ();

ct x. bi nd( nameTxt,

new
Property(presentation\
Model . get Cont act (),
"nanme"),

new

Bi ndSpec());

ct x. bi nd( spouseTxt,
new
Property(presentation\
Model . get Cont act (),
"spouse"),

new

Bi ndSpec());

ct x. bi nd(yearsMarri edTxt,
new
Property(presentation\
Model . get Cont act (),
"yearsMarried"),

new
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Bi ndSpec());

ct x. bi nd( new
Property(yearsMarriedTxt,
"enabl ed"),

new
Property(presentation\
Model

"enabl eYearsharried"),
new

Bi ndSpec());

}

developerWorks®

Next, change the r un() method in the example runner, as shown in Listing 8.

Listing 8. The refactored example runner

public void run() {

Cont act Pr esent at i onMbdel present ati onModel =\
new Cont act Present ati onMbdel (cont act);
Cont act For m cont act Form = new Cont act For m(shel |,

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

}
di spl ay. di spose();

present at i onvbdel ) ;

Section 8. Changing the Presentation Model

Now that you've separated your code into Ul, Presentation Model, and domain
model layers, it can be easily modified to meet changing requirements. Suppose
your client wants to be more explicit and have the Ul appear as shown in Figure 6,
with a Married checkbox. Checking/unchecking this box enables/disables both the

Spouse and Years Matrried fields.

Figure 6. Example Ul after adding an explicit checkbox

Exploiting advanced features
© Copyright IBM Corporation 2006. All rights reserved.

Trademarks
Page 11 of 29


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

developerWorks® ibm.com/developerWorks

8086

Name: John Smith
Married W
Spouse: Jane Smith

Years Married: 5 R

| |
| Save )

e
Esd
Because the functionality of the Presentation Model will change, you need to modify
its test to validate what to implement. Listing 9 shows the trimmed-down test
method. The checkbox handles changing the enablement state, so the only other
logic required in the listener is to clear the two marriage-related fields as needed.

Listing 9. The refactored enablement test

public void testYearsMarri edEnabl enent () {
Cont act contact = new Contact ();
Cont act Present ati onMbdel presentati onMbdel = new Cont act Present ati onModel (
contact);

assert Fal se(present ati onModel . get Enabl eYear sharried());

present ati onMbdel . set Enabl eYearsMarri ed(true);

pr esent ati onMbdel . get Cont act () . set Spouse( "spouse”);
present ati onMbdel . get Cont act () . set YearsMarri ed("5");
present ati onModel . set Enabl eYear sMarri ed(f al se) ;

assert Nul | (presentati onMbdel . get Cont act (). get Spouse());
assert Nul | (present ati onvbdel . get Contact (). get YearsMarried());

To make the test pass, refactor the Cont act Pr esent at i onMbdel constructor and
the Enabl enent Pr oper t yChangelLi st ener, as shown in Listing 10.

Listing 10. Modifying the Presentation Model with explicit enablement

publ i ¢ Cont act Present ati onMbdel (Cont act contact) {
this.contact = contact;

Enabl ement Pr oper t yChangelLi st ener enabl enent Propert yChangelLi st ener =
new Enabl ement Propert yChangeli st ener () ;

addPr oper t yChangelLi st ener (" enabl eYear sMarri ed",
enabl enment Pr oper t yChangelLi st ener) ;
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private cl ass Enabl enent PropertyChangelLi stener inplenents
Pr opert yChangelLi st ener {

public void propertyChange(PropertyChangeEvent evt) {
if (!getEnableYearsMarried()) {
get Contact (). set YearsMarri ed(nul l);
get Cont act () . set Spouse(nul |);

The only thing left is to modify the UI. You need to add a label and the checkbox to
the cr eat eCont r ol s() method. This new checkbox must then be bound to the
Presentation Model. Finally, to enable/disable the Spouse field as you do the Years
Married field, bind its enabled property to the same place on the Presentation Model.
These changes are shown in Listing 11.

Listing 11. Adding a checkbox to the Ul

private voi d bi ndGUJ (Cont act Present ati onMdel
present ati onMdel ) {

. c"[x. bi nd(chkl sMarri ed,

new Property(presentati onModel, "enabl eYearsMarried"), new Bi ndSpec());
ct x. bi nd(new Property(spouseTxt, "enabl ed"),
new Property(presentati onModel, "enabl eYearsMarried"),

new Bi ndSpec());
}

private void createControl s(Conmposite c) {

Label | abel Married = new Label (c, SW.SHELL_TRIM;
| abel Marri ed. set Text ("Married");

gridData = new Gi dDat a(Gi dDat a. FI LL_HORI ZONTAL) ;
this.chklsMarried = new Button(c, SW.CHECK);
this.chklsMarri ed. set Layout Dat a( gri dDat a) ;

As you can see, compact changes can be made to each of the example's building
blocks. It's easy to modify enablement logic to clear a second field on the model. It
also required only one more binding line to apply enablement to the additional
Spouse field in the Ul and keep it synchronized.

Section 9. Introducing the BindSpec
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Up to this point in this tutorial, as well as Part 2, you've seen instances of Bi ndSpec
created with no other follow-up information provided. Sometimes, when you're
binding the properties of two objects, more configuration is needed to achieve the
desired data flow back and forth. This is where the Bi ndSpec class comes in. It
serves as a way to specify more binding configuration, as well as provide validation
and conversion functionality during data synchronization.

Looking at the Bi ndSpec class, you'll see that it contains setter methods for
model-to-target and target-to-model converters. Each method requires a class
implementing the | Convert er interface, shown in Listing 12.

Listing 12. The IConverter interface

public
I nterface
| Converter

public
oj ect
get Fronilype() ;

public
oj ect
get ToType();

public

oj ect

convert ( Chj ect
;ronﬂoj ect);

To allow JFace data binding to check that you've specified a valid converter for the
target and model being bound, the interface requires types for each side of the
conversion. Normally, this is something like St ri ng. cl ass. The

Dat aBi ndi ngCont ext . bi nd method then compares these types against the
types of the model and target at bind time for consistency. The only other method
required does the actual conversion.

The other main option on the Bi ndSpec is that of a validator. Validators can be set
on the target and model sides. Calling set Val i dat or defaults to the target side.
This causes data from a widget, for example, to be validated before being
synchronized with a model. Validators must implement the | Val i dat or interface
shown in Listing 13.

Listing 13. The IValidator interface

public interface IValidator {

public ValidationError isPartiallyValid(Cbject val ue);
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public ValidationError isValid(Object value);

}

TheisPartiallyValid() method allows you to perform validation while a value
is being changed -- for example, while a text field has focus and the user is typing.
Thei sVal i d() method, in comparison, is invoked after all changes have been
made, but before synchronization with the model -- for example, tabbing off a text
field.

Section 10. Implementing a custom converter

Moving back to the example, imagine that the client has requested that the
plain-looking Married checkbox be changed to a combo box containing the words
"Yes" and "No," as shown in Figure 7.

Figure 7. Example Ul with a combo instead of a checkbox

8086
Name: Jlohn Smith
Married Mo o
Spouse:

Years Married:

| |
- Save |

4
However, remember that the checkbox is bound to the enabl eYear sMarri ed
property, which is of type bool ean. There is a type mismatch, with a St ri ng on
one side and a bool ean on the other. This is a perfect place for a converter.

Although you could write tests for the functionality presented in the rest of this
tutorial, the example focuses on implementations. Only changes needed to keep the
Cont act Present ati onMbdel Test are made in regard to testing. In a
development environment, however, it's always a good idea to write tests.

Create a new class named Bool eanToSt ri ngConverter. Forits f romlype,
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return Bool ean. TYPE. Return Stri ng. cl ass foritst oType. In the convert ()
method, cast the object to a Boolean and return Yes if true and No if false. Now,
create the corresponding converter by creating the class

St ri ngToBool eanConvert er. Swap the from and to types, and invert the
convert () method to return true if the value is Yes and false if the value is No.
Java 5 autoboxing takes care of the object conversion.

Next, you need to change the Ul. Remove the code associated with the checkbox
and replace it with the code in Listing 14. This listing also contains the replacement
binding method calls for the bi ndGUI () method. Recall from Part 2 that the combo
widget has a selection property to which it can be bound. The binding line also uses
a different constructor for the Bi ndSpec class, which allows you to specify usage of
the Bool eanToSt ri ngConverter and Stri ngToBool eanConverter.

Listing 14. Replacing the checkbox with a combo

gridData = new Gi dDat a(G i dDat a. FI LL_HORI ZONTAL) ;
thi s. conbol sMarri ed = new Combo(c, SW. BORDER);
thi s. conbol sMarri ed. set Layout Dat a(gri dDat a) ;

thi s. conbol sMarri ed. add(" Yes");

thi s. conbol sMarri ed. add(" No") ;

ct x. bi nd( new Property(conbol sMarri ed, SWProperties. SELECTI ON),
new Property(presentationhbdel,
"enabl eYearsMarri ed"),
new Bi ndSpec(new Bool eanToStri ngConverter(),
new StringToBool eanConverter(), null, null));

Section 11. Implementing a custom validator

The fields in the example all take strings at the moment. However, the Years Married
field should be restricted to being a number. One way to accomplish this is with a
custom validator. Create a class called Year sMarri edVal i dat or and paste in the
code from Listing 15.

Listing 15. A custom validator

public

cl ass

Year sharri edVval i dat or
i mpl ement s

| Val i dat or

{
public
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Val i dati onError
i sPartiallyValid(Object
val ue)

try {
I nt eger. val ue ((String)

val ue) ;

return

nul | ;

} catch

(Nurber For mat Excepti on
nfe) {

return

new

Val i dati onError(ValidationError. ERROR
"Not A

Nurber ") ;

}

public

Val i dati onError

i sVal i d( Qbj ect

val ue)

i f

("5".equal s(val ue))
return

Val i dati onError.error("5
I's Not

Al | owed");
} else

return
nul | ;

}
}
}

This code implements both the i sPartial | yVvalid() andi sVal i d() methods.
Forthei sPartiall yVval i d() method, an attempt is made to convert the string
entered to an Integer. If a Nunber For mat Except i on is thrown, then you know this
attempt failed. As a result, a Val i dati onErr or is returned. For the sake of
example, the i sVal i d() method returns a Val i dat i onEr r or if the number 5 is
entered. The only thing left is to include the validator in the Bi ndSpec of the
yearsMarriedTxt field, as shown in Listing 16.

Listing 16. Binding the validator

ct x. bi nd(val i dati onError Label, bindi ng.getValidationError(),
new Bi ndSpec(new Val i dati onError ToStri ngConverter(),
new ReadOnl yConverter(String. cl ass,
Val 1 dationError.class), null, null));

At this point, open your modified example and enable the Years Married field by
selecting Yes from the combo box. Try to enter the letters abc in the Years Married
field. Nothing happens because the validator's partial validation check prevents
numbers from being entered. Now enter the number 1 and try to backspace over the
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number. Interestingly, you'll find that you can't. You didn't code the validator to allow
nulls or empty strings, so removing the number isn't allowed because it doing so
would result in an invalid value. Modify the partial validation method to handle these
cases, and rerun the application.

In order to more easily explore the i sVal i d() method on the
Year sMarri edVal i dat or, create and bind a label widget to the property with the
code in Listing 17.

Listing 17. Adding a label showing the Years Married value

Label yvLabel = new Label (¢, SWI. NONE);

yvLabel . set Text (" YM Val ue: ") ;

t hi s. ynval Label = new Label (¢, SW. BORDER);
gridData = new Gi dData(G i dDat a. FI LL_HORI ZONTAL) ;
thi s. ynval Label . set Layout Dat a(gri dDat a) ;

ct x. bi nd(ynWVal Label , new Property(presentati onMddel . get Contact(),
"yearsMarried"), new Bi ndSpec());

Now you can visually see changes to the property in the contact object as they're
triggered by JFace data binding. Enable the Years Married field, and type abc again.
You'll notice that nothing appears in the label because the invalided changes aren't
synchronized. Next, enter the number 1. It's synchronized with the Cont act object.
Because the label is also bound to the Cont act object, it also changes to 1. Enter
the number 5 and tab out of the field. Notice that although the value stays in the Text
widget, it doesn't appear in the label. This is due to the validator preventing
synchronization.

Section 12. Observing validation errors

The changes you've made are useful, but it would also be nice to be able to notify
the user when a validation error occurs. This functionality can be implemented by
binding to special observables.

If you look at the method signature for the bi nd() method in the

Dat aBi ndi ngCont ext class, you'll notice that it returns a Bi ndi ng object, which
you've ignored up to this point. This Bi ndi ng object is the mediator that is
responsible for keeping the data between the model and the target in harmony. It
also invokes converters and validators at appropriate times. Each Bi ndi ng object
also has an observable for partial and full Val i dat or Er r or s. You can observe
these to determine when errors have occurred. Modify the Cont act For mclass by
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adding two labels in which to view the results, and then bind them as shown in
Listing 18. Fix any imports as needed. This code relies on a few classes in the
extras package included in the project.

Listing 18. Displaying errors in labels

ctx. bi nd(partial Val i dati onErrorLabel,
bi ndi ng

.getPartial ValidationError(),

new

Bi ndSpec(

new

Q/al i dati onErrorToStri ngConverter(),

new
ReadOnl yConverter(

String. cl ass,

Val i dati onError.cl ass),

nul |,

null));

ct x. bi nd(val i dati onErr or Label ,

bi ndi ng. get Val i dati onError (),

new

Bi ndSpec( new

Val i dati onError ToStri ngConverter(),
new

ReadOnl yConverter (String.cl ass,

Val i dati onError.cl ass),

nul |,

null));

Label

parti al Label

= new

Label (c,

SWI. NONE) ;

parti al Label . set Text (" Parti al
Error:");

this.partial Val i dati onErrorLabel

= new

Label (c,

SWI. BORDER) ;

gri dDat a

= new

G i dDat a( G'i dDat a. FI LL_HORI ZONTAL) ;
this.partial ValidationErrorLabel . setLayout Dat a(gri dDat a) ;

Label

ful | Label

= new

Label (c,

SWI. NONE) ;

full Label . set Text (" Val i dati on
Error:");

this.validationErrorLabel

= new

Label (c,

SWI'. BORDER) ;

gri dDat a

= new

GidData(GidData. FI LL_HORI ZONTAL) ;
this.validationErrorLabel.setlLayoutData(gridData);
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Right-click your example runner, and run the application again as an SWT
application. You should see a dialog similar to the one shown in Figure 8. Enable the
Years Matrried field and enter a nonnumeric character. Notice the error message that
appears. Next, try entering the number 5 and tabbing out of the field to test the other
validation label. Finally, change the label to the number 4. Both error labels should
be blank because no validation errors have occurred.

Figure 8. Example Ul with labels presenting validation errors

806

Mame: fdsf

Married Yes :]
Spouse: dfdﬂ'h

Years Married: 2

YM Value: 2

Partial Error: Not A Number

Validation Error:

|'f .-'I
| Save |

Section 13. Master-detail relationships with tables

Applications often present summary lists of objects. When you select one, the detail
appears in a form. Such functionality can be coded in with JFace data binding by
using a collection widget, such as a List or Table. The selected value can then be
bound lazily to the target form for displaying the detail records.

The first step in implementing such functionality is to create another Presentation
Model to hold the list for the table to present. Code for this is shown in Listing 19.
This Presentation Model also holds onto a Wi t abl eVal ue to preserve the
selection state of the table. Again, notice that all state has been extracted out of the
Ul table widget and represented in the Presentation Model.

Listing 19. Presentation Model for the TableForm
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public

cl ass

Tabl ePr esent at i onvbdel
ext ends
{Property(hangeAware

private
Li st
cont act s;

private
Wit abl eval ue
sel ect edCont act ;

public
Tabl ePresent ati onMbdel (Li st
cont act s)

this.contacts

cont act s;

t hi s. sel ect edCont act

= new

Wit abl eVal ue( Cont act . cl ass);

this. sel ect edCont act . set Val ue(contacts. get(0));

}

public

Li st

get Cont act s()
{

return
cont act s;

public

voi d

set Cont act s( Li st
cont act s)

this.contacts

contacts;

public
Wit abl eVal ue
get Sel ect edCont act Cbser vabl e()

return
sel ect edCont act ;

public

voi d

set Sel ect edCont act Cbser vabl e\
(Witabl eval ue

sel ect edCont act)

t hi s. sel ect edCont act

sel ect edCont act ;

}
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With a Presentation Model created, you now need a Ul. Listing 20 shows the code
for a Tabl eFor mclass.

Listing 20. Implementation of the TableForm

public class Tabl eForm {
private Tabl eVi ewer contactsTabl eVi ewer;

publ i ¢ Tabl eFor n{ Conposite ¢, Tabl ePresentati onModel presentati onModel) {
createControl s(c);
bi ndGUI ( present ati onMbdel ) ;

}

private void bi ndGU (Tabl ePresent ati onMbdel presentati onvbdel ){
Dat aBi ndi ngCont ext ctx = createContext();

ct x. bi nd( new Property(this.contactsTabl eVi ewer,
Vi ewer sProperties. CONTENT), new Tabl eMbdel Descri pti on(new
Property(presentationMdel, "contacts", Contact.class, true),
new String[] {"nanme", "spouse"}), null);

ct x. bi nd( new Property(this.contactsTabl eVi ewer,
Vi ewer sProperties. SI NGLE_SELECTI ON),
present ati onMbdel . get Sel ect edCont act Gbservabl e(), null);

}

private void createControl s(Conmposite c) {
GidData gri dData = new
G i dDat a(Gi dDat a. FI LL_HORI ZONTAL) ;
gri dDat a. hori zont al Span = 2;
thi s. cont act sTabl eVi ewer = new Tabl eVi ewer (c,
SWI. BORDER) ;

thi s. cont act sTabl eVi ewer. get Tabl e() . set Layout Dat a(gri dDat a) ;
}

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

BeanOhser vabl eFact ory(context, null,

new Class[] { Wdget.class }));
cont ext . addCbser vabl eFact or y( new SWCbser vabl eFactory());
cont ext . addCbser vabl eFact ory(new Vi ewer sCbser 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 ngFact ory
cont ext . addBi ndi ngFact ory( new Vi ewer sBi ndi ngFact ory
return context;

()):
)

Similar to the Cont act For m the Tabl eFor mtakes a Presentation Model and binds
its contents to a Ul. In this case, the widget is a Table. The first line in the

bi ndGUI () method connects the Cont act objects in the list from the Presentation
Model to the table. Instead of a simple Pr oper t y object supplied during binding, a
Tabl eModel Descri pti on object is used. This object allows you to pass along an
array of strings to indicate which properties of the Cont act object to bind to
columns in the table. The second bind line in the method binds the selected value in

the table to the Wi t abl eVal ue selection holder you created in the Presentation
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Model. Finally, notice that the cr eat eCont ext () method at the end of the class
definition adds Vi ewer Gbser vabl eFact ory and Vi ewer sBi ndi ngFact ory to
the context. Without these factories, the context won't know how to bind data to a
table.

This is a good stopping point to test your code thus far. Modify the example runner
with the code in Listing 21. This code creates a few example contacts, passes them
into the Presentation Model, then builds the Tabl eFor m Right-clicking the runner
and running it as a SWT application opens a window similar to the one shown in
Figure 9.

Listing 21. Modifying the example runner to try the TableForm

Contact contact = new Contact ();
Li st contacts = new ArraylList();

cont acts. add(new Contact ("John Smith", "Jane Smith"));
cont acts. add(new Contact ("John Smith2", "Jane Smith2"));
cont act s. add(new Cont act ("John Smith3", "Jane Smith3"));
cont act s. add(new Cont act ("John Snmith4", "Jane Smith4"));
Tabl ePresent ati onModel tabl ePresent ati onMbdel = new
Tabl ePresent at i onMbdel (

cont acts);

Tabl eFor m t abl eForm = new Tabl eFor n(shel |,
t abl ePr esent ati onModel ) ;

Cont act Present ati onMbdel presentati onMbdel = new
Cont act Pr esent at i onMbdel (

contact);
Cont act For m cont act For m = new Cont act For m(shel |,
pr esent ati onMbdel ) ;

Figure 9. Example Ul implementing a master-detail relationship
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e ne

John Smith

MNew Name
John Smith3
John Smith4

Name: New Name
Married Mo =
Spouse: Jane Smith2

Years Married:

YM Value:
Partial Error:
Validation Error:

|'f-—ﬁ'|
| Save |

Section 14. Introducing indirection

All that's left is to hook the selection from the table into

Cont act Present at i onModel for viewing. Wikipedia defines indirection in
computer programming as "the ability to reference something using a name,
reference, or container instead of the value itself." You use this approach with

Cont act For mand Cont act Present ati onMbdel by binding to a placeholder that
will be filled in later. Refactor it so that the Cont act variable is now instead an

| Gbser vabl e val ue. Change the variable and method names accordingly to be
cont act Qbser vabl e. Doing so causes a few compilation errors. Fix the

enabl enment ChangelLi st ener and the test with the code in Listing 22.

Listing 22. Connecting the TablePresentation model and
ContactPresentationModel
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if
I get Enabl eYearsMarri ed())

e

Cont act
cont act

(_Oont act)

\

get Cont act Qbservabl e() . get Val ue();
if

(cont act

| —

nul 1) {
contact. set YearsMarried(null);
cont act. set Spouse(nul |);

}

Cont act Present at i onMbdel

pr esent at i onhbdel

= new

Cont act Pr esent at i onMbdel (

new

Wit abl evVal ue( Cont act. cl ass));

pr esent ati onMbdel . get Cont act Gbservabl e() . set Val ue(cont act) ;

assert Fal se(present ati onModel . get Enabl eYearsharried());

present ati onMbdel . set Enabl eYearsMarri ed(true);
cont act . set Spouse( " spouse");

cont act. set YearsMarried("5");

present ati onModel . set Enabl eYear sMarri ed(f al se);

assert Nul | (cont act . get Spouse());
assert Nul | (contact. get YearsMarried());

Now you need to fix the Cont act For m Make sure the previous get Cont act ()
methods have been refactored to be get Cont act Gbser vabl e() . Because you're
now binding to an | Gbser vabl eVal ue instead of a Cont act object directly, you
must be more explicit at binding time. Modify the Pr oper t y object constructors for
nane, spouse, and year sMarri ed to have a third argument of St ri ng. cl ass
and a fourth argument of false. Doing so specifies the type of the property you're
binding to and the fact that it isn't a collection. Finally, fix the errors in the example
runner by changing the Cont act For mconstructor to take the Wi t abl eVal ue
instance from the Tabl ePr esent at i onMbdel .

Run the example again. Notice that the first value from the table is selected and also
shown in the form below. If you change the value of the Name field, it changes in the
table. Changing the selection in the table changes the object displaying in the form.

Section 15. Conclusion
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This tutorial has provided a more advanced introduction to core features in the
JFace data binding API. It has also shown how data binding can help you write more
testable code that implements the Presentation Model pattern. 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
reference JavaBean properties and properties of SWT/JFace widgets. JFace data

binding also includes powerful API features to handle conversions, validation, and
indirect binding.
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Downloads
Description Name Size Download
method
Part 3 source code os-ecl-jfacedb3.source.zip 115KB HTTP
Information about download methods
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Resources

Learn
* Learn more about the Presentation Model pattern.
* Read "How Many Data Binding Frameworks = A Bad Thing" at ClientJava.com.
* Find out more about JFace data binding.
* Learn more about the Eclipse Foundation and its many projects.

» 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.

» To listen to interesting interviews and discussions for developers, be sure to
check out developerWorks podcasts.

Get products and technologies
* Check out Mercury WinRunner from Mercury Interactive Corp.
» Check out EggPlant from Redstone Software Inc.
» Download the SWT binding alternative SWTBinding.
* Check out the latest Eclipse technology downloads at alphaWorks.

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

Discuss

» The Eclipse newsgroups has many resources for people interested in using and
extending Eclipse.

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