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Preface

Metawidget is an object/user interface mapping tool for Java environments. The term object/user interface mapping (OIM)
refersto the technique of inspecting objects, at runtime, and creating User Interface (Ul) widgets.

As much as possible, Metawidget does this without introducing new technologies. As shown in Figure 1, Metawidget
inspects an application's existing back-end architecture (such as JavaBeans, XML configuration files, annotations) and
creates widgets native to its existing front-end framework (such as Swing, Java Server Faces, Struts or Android).

Metawidget comes with .

1 a Ul component native - o —3
o the existing front-end —

Metawidget inspects
the existing back-end

architecture

Metawidget creates
3 native Ul subcompo-

nents suited to the l = —!

Figure 1. Metawidget inspects existing back-ends and creates widgets native to existing front-ends

Building great Ulsis both art and science. Metawidget does not attempt to address the art, it only automates the science.
That isto say, it does not overlap with those areas of Ul design involving creativity and subjectivity - itsgoal isonly to
ease the creation of areasthat are already rigidly defined. Typically, this means those areas that display data and those that
collect data - these tend to be both commonplace and consistent (indeed, consistency is a desirable trait) so there is good
opportunity for automation.

Note
TE
[“2, This User Guide and Reference Documentation is included in the distribution as a PDF, asingle HTML page

R or as multiple HTML pages, depending on your reading preference.
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Supported Technologies

A primary goal of Metawidget isto work with your existing front-end and back-end architecture. Out of the box,
Metawidget supports a broad range of both front-end and back-end technologies, and makes it easy to add your own.

Metawidget comes with a native Ul component for each supported front-end. This support includes: Android, Google

Web Toolkit (including extensions such as EXtGWT), Java Server Faces (including extensions such as Facelets, | CEfaces,
RichFaces and Tomahawk), 'plain' Java Server Pages (including extensions such as DisplayTag), Spring Web MV C, Struts,
Swing (including extensions such as Beans Binding, JGoodies, MigLayout and SwingX) and SWT.

Metawidget can read business object information from any combination of supported back-end technologies. This support
includes: annotations, Bean Validation (JSR 303), Commons JEXL, Commons Validator, Groovy, Hibernate, Hibernate
Validator, JavaBeans, Java Persistence Architecture (JPA), Javassist, JBoss jBPM, OVal, Scala, Seam and the Swing
AppFramework.

Note

It isnot agoal of Metawidget that all widgets ook the same on every front-end framework, or that all back-

I end technol ogies conform to some 'lowest common denominator': every technology has different features, and
Metawidget takes full advantage of this.

TE
note

The next chapter presents atutorial covering using Metawidget with avariety of front-ends and back-ends. Chapter 2
then follows with a more in-depth architectual overview. Chapters 3-8 explore each supported front-end and back-end
technology in detail. Finally, chapters 9 and 10 offer general advice and performance tips.
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1. Introduction to Metawidget

This chapter is an introductory tutoria for new users of Metawidget. Before you begin, you need to download at least the
binary distribution, and preferrably the source code distribution as well, from http://www.metawidget.org/downl oad.html.

1.1 Part 1 - The First Metawidget Application

Part 1 starts with a simple Swing application and developsit in easy to understand steps. Metawidget supports many Ul
frameworks, not just Swing, but we start with Swing because it ships with Java SE and requires minimal setup.

This tutorial should take around 20 minutes. We recommend you use your preferred Java devel opment environment. If you
use an Integrated Development Environment (IDE), you will need to start a new Java project and add net awi dget . j ar to
it. Otherwise, you just need to ensure met awi dget . j ar ison your CLASSPATH .

1.1.1 The Object

Metawidget is an object/user interface mapping tool (OIM), so first we need an object to map from - the O in OIM. Create a
classin your project called Per son with the following code:

package com nyapp;

public class Person {
public String name; 0O
public int age;
public bool ean retired;

}

O  Thistutorial uses public member variables for brevity. The recommended design is to use JavaBean property getter and
setter methods. Metawidget supports both approaches.

1.1.2 The Interface

Next we need a User Interface framework - the | in OIM. Create a classin your project called Mai n with the following
code:

package com nyapp;

i nport javax.sw ng. *;
i nport org.netaw dget.sw ng.*;

public class Main {

public static void main( String[] args ) {
Person person = new Person();

Swi ngMet awi dget net awi dget = new Swi ngMet awi dget () ;
net awi dget . set Tol nspect ( person );

M etawidget 1
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JFrame frame = new JFrame( " Metaw dget Tutorial"

)§

frame. set Def aul t Cl oseOperation( JFranme. EXIT_ON CLCSE );

frame. get Cont ent Pane() . add( netaw dget );
frame. set Si ze( 400, 250 );
frame.setVisible( true );

Note
NOTE
/

Many IDEsinclude visual Ul buildersfor dragging and dropping widgets. Metawidget integrates with
these tools and M etawidget widgets can be dragged and dropped like any other. Aswe shall see, however,

Metawidget widgets automatically fill themselves with child widgets at runtime, saving significant

development time.

1.1.3 The Output

If you're using an I DE, such as NetBeans, your project should look something like pictured in Figure 1.1.

U MetawidgetTutorial - NetBeans IDE 6.5.1

=1

Window  Help

[ $# ClicktoRun LS

=& MetawidgetTutorial
=0 Source Packages
-'i.'"._J com.myapp
& Main.java -—|» Tutorial classes
[= "f'Person.java e
SR T import

File Edit Wiew Mavigate Source Refactor Run Debug  Profile  Wersioming  Tools

s ol = I : =1 5 53
PSS B @ [wuoie v F
:Projecks M = '@‘l'@'Person.java = @]@"Main.java x|

ER-B-QTS5EFLD

rackage com.mwyappr

K]
=]

saradolg E

2 @ [

(I
(I
{1l

javax.swing. *;
org.wetawidget .. swing. *;

-3 Libraries ;
4[] metawidget.jar metawidgetjar |1355 Main ¢
+- [ 10K 1.6 (Default) on CLASSPATH ) ) ] . )
| T Tost Librarizs lic static vold maim(3tring[] args) 4
Perzson person = new Personi):
SwingMetawidget mwetawvidget = new SwingMetawidgeti():
metavidger.setTolnspect (person) 2
:main - Navigator I JFrame frame = new JFrame ("Metavidget Tutorisl™)
_Mu_embe_r_s Wiew V frame.setDefaultCloseOperation (JFrame. EXTT 0N CLOSE) ;
—& Main frawe.getContentPane () . add (metawidoget) ;
(b maingstringl] aras) frame.setSize (400, 250):
frawe.setVisible (true) ;
= i
i
= 10118 | IS

Figure 1.1. Metawidget tutorial in NetBeans IDE

Run the code. Y ou should see the screen in Figure 1.2.
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=S aetawidest sl aryal ] J LB

Age: | 0

Name: | |
Retired: ]

Figure 1.2. SvingMetawidget rendering of Person class

The Swi ngMet awi dget has automatically populated itself with child widgets at runtime. It has chosen JSpi nner,
JText Fi el d and JCheckBox widgets based on the types of the properties of the Per son class. Thisisthe First Goal Of
Metawidget:

A First Goal Of M etawidget
/N Metawidget creates Ul widgets by inspecting existing back-end architectures

By default, Swi ngMet awi dget haslaid out the JConponent s usingj ava. awt . G'i dBagLayout . Try resizing the
window, and the JConponent s will resize with it. If you've ever tried using j ava. awt . G i dBagLayout yourself, either
through code or avisual Ul builder, you'll know how fiddly it can be. Having Metawidget do it for you is areal time-saver.

Clearly thisis not a complete Ul. There are no Save or Cancel buttons, for example, and the JConponent s appear
uncomfortably tight to the left, top and right edges of the JFr ame. Thisis explained by the Second Goal Of M etawidget:

Second Goal Of M etawidget
Metawidget does not try to ‘'own'’ the entire Ul - it focusses on creating native sub-widgets for slotting into
existing Uls

Y

Y ou slot Metawidget alongside your standard Ul components, often combining several Metawidgets on the same screen.
Welll see how thisworks later.

1.1.4 Ordering The Fields

Currently the narme, age andr et i r ed fields are arranged alphabetically in the Ul - their order does not match the way they
are defined in the Per son class. Thisis because field ordering information is not retained within Java class files (as per the
Java Language Specification).

To correct this, Metawidget needs to gather additional information. There are several waysto do this (ie. you don't have to
use annotations), but the simplest for now is to use the built-in Metawidget annotation @Ji ComesAft er.

Note

The following code uses annotations, so you'll need Java SE 5 or higher. Metawidget itself can run on J2SE
1.4, but you'll need to gather the ordering information from a different source (see Section 1.1.10, “Inspecting
Different Sources”)

TE
it
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Annotate the Per son class as shown below (linesto add are highlighted):
package com nyapp;
i mport org.netaw dget.inspector.annotation.*;

public class Person {
public String nane;

@i ConesAfter( "nane" ) O
public int age;

@Ji ConesAfter( "age" )
public bool ean retired;

O  Such annotations can (and should) be applied to getter methods, but for brevity here they are applied directly to the
member variable.

Run the code again. This time the fields appear in the correct order:

e tawid eet el orie! J,, !]ﬂ

Name: [

Age: | I])il

Retired: ]

Figure 1.3. Fieldsin correct order

1.1.5 Inspectors

Introducing new annotations to improve the Ul is not really in the spirit of the First Goal Of Metawidget. We'd much rather
improve it by gathering information from existing sources. To demonstrate how Metawidget can adapt to different sources
of metadata, add the following linesto Per son (lines to add are highlighted):

package com nyapp;
i mport org.netaw dget.inspector.annotation.?*;

public class Person {
public String nane;

@Ji ConesAfter( "nanme" )
public int age;

@Ji ConesAfter( "age" )
public bool ean retired;
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@Ji ConesAfter( "retired" )
publ i c Gender gender;

public enum Gender { Male, Fenmle }
}

Run the code again:

e tawid eet el orie!

Name: ||

Age: |

Retired: ]

Gender:

Figure 1.4. New Gender field, but missing a component

Metawidget finds the new gender property, and rendersaJLabel for it on the left, but doesn't know what JConponent
to put on theright. Thisis because, by default, Metawidget does not inspect Java 5 language features such as enums and

generics.

To recognise the enum, M etawidget needs to use a different Inspector. Metawidget comes with multiple | nspect or s, each
targeting different sources of information. Change the Main classto use aJava5I nspect or (linesto add are highlighted):

package com nyapp;

i mport javax.sw ng. *;
i mport org.netaw dget.inspector.javab. *;
i mport org.netaw dget.sw ng.*;

public class Main {

public static void main( String[] args ) {
Person person = new Person();

Swi ngMet awi dget net awi dget = new Swi ngMet awi dget () ;
net awi dget . set | nspect or ( new Java5l nspector () );
met awi dget . set Tol nspect ( person );

JFranme frame = new JFrane( "Metaw dget Tutorial" );
frame. set Def aul t Cl oseCOperation( JFrame. EXIT_ON CLCSE );
frame. get Cont ent Pane() . add( netaw dget );
frame. set Si ze( 400, 250 );
frame.setVisible( true );
}
}

Run the code again. It does not yield the correct result - the gender enum appears correctly as aJConboBox but all the

other fields have disappeared! What happened?

M etawidget
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Metawidget | nspect or sare very targeted in what they inspect. Java5! nspect or looks for Java 5 language features
- such as enums - but it does not look for anything else - such as JavaBean properties. Before we explicitly specified a
Java5l nspect or , Metawidget had been implictly using two | nspect or sfor us, called Pr oper t yTypel nspect or and

i

] Metawidpetalntorial

Gender:

Figure 1.5. Correct Gender field, but missing other fields

Met awi dget Annot at i onl nspect or.

1.1.6 Combining Multiple Inspection Results

What we need is to combine the results of Pr opert yTypel nspect or , Met awi dget Annot at i onl nspect or and
Java5l nspect or before returning them to Swi ngMet awi dget . We do this using Conposi t el nspect or:

package com nyapp;

i mport javax.sw ng.*;

public class Main {

frame. set Si ze( 400,

i nport org.netaw dget.
i nport org.netaw dget.
i mport org.netaw dget.
i nport org.netaw dget.
i nport org. netaw dget.

i nspect or
i nspect or
i nspect or
i nspect or
SWi ng. *;

Swi ngMet awi dget net awi dget =
Conposi t el nspect or Confi g i nspectorConfi g = new Conposi t el nspect or Confi g().setlnspectors(
new PropertyTypel nspector (),
new Met awi dget Annot ati onl nspector (),
new Java5sl nspector() );
met awi dget . set | nspect or ( new Conposi t el nspect or (
met awi dget . set Tol nspect ( person );

250 );

frame.setVisible( true );

.annot ation. *;
.conposite.*;
.javab. *;

. propertytype. *;

public static void main( String[] args ) {
Person person = new Person();

new Swi ngMet awi dget () ;

JFrame frame = new JFrane( "Metaw dget Tutorial" );
frame. set Def aul t Cl oseCperation( JFrame. EXI T_ON_CLCSE );
frame. get Cont ent Pane() . add( netaw dget );

i nspectorConfig ) );
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Run the code again. This time both the original fields and the new gender JConboBox appear:

B Wetawideetaiutorsal A=
|

Name: |

Age: | 0
Retired: ]

Gender: | | - |

Figure 1.6. Using multiple inspectors

Thisidea of combining multiple | nspect or sto inspect different characteristics of your existing architecture is very
powerful. Metawidget comes with many pre-written | nspect or sfor many different architectures - from JPA and
Hibernate Validator annotations, to st r ut s- conf i g. xm configuration files, to Groovy and Scala properties - Metawidget
will gather and combine Ul information from wherever it can find it.

1.1.7 Controlling The Layout

There are several waysto control the layout of the components. To demonstrate, Try adding the following fieldsto the
Person class:

package com nyapp;
i mport org.netaw dget.inspector.annotation.?*;

public class Person {
public String nane;

@Ji ConesAfter( "nanme" )
public int age;

@Ji ConesAfter( "age" )
public bool ean retired;

@Ji ComesAfter( "retired" )
publ i c Gender gender;

public enum Gender { Male, Fenule }

@Ji ConesAfter( "gender" )
@Ji Lar ge
public String notes;

@Ji ConesAfter( "notes" )
@Ji Section( "Work" )
public String enpl oyer;

@Ji ConesAfter( "enployer" )
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public String departnment;
}

This code produces the screen in Figure 1.7. Annotations have been used to define section headings and 'large’ fields (ie. a
JText Ar ea).

e tawid eet el orie! Jda*
Name: | |
| 0

Age:
Retired: ]

Gender: | | - |

Motes:

Work

Employer: | |
Department:| |

Figure 1.7. Additional fields and a section heading

Note
oTE : : . .
s For alist of al the annotations Met awi dget Annot at i onl nspect or recognises, see Section 4.2.6

) “ M etawi dgetA nnotationl nspector” .

By default, Swi ngMet awi dget laysout JConponent s using or g. met awi dget . swi ng. | ayout . G i dBagLayout . You
can configure this layout, or swap it for adifferent layout, using Swi ngMet awi dget . set Met awi dget Layout . Modify the
codetousea G i dBagLayout with 2 columns.,

package com nyapp;

i mport javax.sw ng.*;

i nport org.netaw dget.inspector.annotation.*;

i mport org.netaw dget.inspector.conposite.*;

i mport org.netaw dget.inspector.javab.*;

i nport org.netaw dget.inspector. propertytype. *;
i nport org.netaw dget.sw ng.*;

i mport org.netaw dget.swi ng. | ayout. *;

public class Main {

public static void main( String[] args ) {
Per son person = new Person();

Swi ngMet awi dget net awi dget = new Swi ngMet aw dget () ;

Conposi t el nspect or Config i nspectorConfig = new Conpositel nspector Config().setlnspectors(
new PropertyTypel nspector (),
new Met awi dget Annot ati onl nspector (),
new Java5l nspector() );

met awi dget . set | nspector ( new Conpositel nspector( inspectorConfig ) );

Gri dBaglLayout Confi g nest edLayout Config = new Gi dBagLayout Confi g().set Number O Col ums( 2 );

Separ at or Layout Decor at or Confi g | ayout Confi g = new Separ at or Layout Decor at or Confi g() . set Layout (
new or g. met awi dget. swi ng. | ayout . Gi dBagLayout ( nest edLayout Config ));

met awi dget . set Met awi dget Layout ( new Separ at or Layout Decorat or ( | ayout Config ));

met awi dget . set Tol nspect ( person );
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JFrame frame = new JFranme( "Metaw dget Tutorial" );
frame. set Def aul t O oseOperati on( JFrame. EXI T_ON_CLOSE );
frame. get Cont ent Pane() . add( netaw dget );

frame. set Si ze( 400, 250 );

frame.setVisible( true );

Run the code. The JConponent s are now arranged across two columns asin Figure 1.8.

B etavieetintorials | A=
Name: Age: | I])il
Retired: [ ] Gender: | |v|
MNotes:

Work

Employer: Department: |

Figure 1.8. A two-column layout

Y ou may have noticed the Gr i dBaglLayout isnested inside a Separ at or Layout Decor at or . Thisisresponsible for
separating widgetsin different sections using JSepar at or s. However there are other choices for separating widgets.
Modify the code to use TabbedPaneLayout Decor at or instead:

package com nyapp;

i mport javax.sw ng.*;

i nport org.netaw dget.inspector.annotation.*;

i mport org.netaw dget.inspector.conposite.*;

i mport org.netaw dget.inspector.javab.*;

i nport org.netaw dget.inspector. propertytype. *;
i nport org.netaw dget.sw ng.*;

i mport org.netaw dget.swi ng. | ayout. *;

public class Main {

public static void main( String[] args ) {
Per son person = new Person();

Swi ngMet awi dget net awi dget = new Swi ngMet aw dget () ;

Conposi t el nspect or Config i nspectorConfig = new Conpositel nspector Config().setlnspectors(
new PropertyTypel nspector (),
new Met awi dget Annot ati onl nspector (),
new Java5l nspector() );

met awi dget . set | nspector ( new Conpositel nspector( inspectorConfig ) );

G i dBagLayout Confi g nestedLayout Config = new Gi dBagLayout Confi g().set Nunmber O Col ums( 2 );

TabbedPanelLayout Decor at or Confi g | ayout Confi g = new TabbedPanelLayout Decor at or Confi g() . set Layout (
new or g. met awi dget. swi ng. | ayout . Gi dBagLayout ( nest edLayout Config ));

met awi dget . set Met awi dget Layout ( new TabbedPanelLayout Decorat or ( | ayout Config ));

met awi dget . set Tol nspect ( person );
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JFrame frame = new JFranme( "Metaw dget Tutorial" );
frame. set Def aul t O oseOperati on( JFrame. EXI T_ON_CLOSE );
frame. get Cont ent Pane() . add( netaw dget );

frame. set Si ze( 400, 250 );

frame.setVisible( true );

Run the code. The section heading is now aJTabbedPane asin Figure 1.9.

S e e destahnorial Jdﬂ

Hame: | |Age: | 0=
Retired: [ ] Gender: | |v|
MNotes:

Work

Employer: Department:

Figure 1.9. Two-column layout with a JTabbedPane

Again, if you'veever used j ava. awt . Gri dBagLayout by hand, you'll appreciate how much easier Metawidget makes all

this.

1.1.8 Controlling Widget Creation

There are several waysto control widget creation. One way is to drop child controls inside the Swi ngMet awi dget . This

approach works well both within code and within visual Ul builders.

Modify the code to add a JConboBox to the Metawidget:

i nport org.
i mport org.
i nport org.
i nport org.
i mport org.
i nport org.

package com nyapp;

i nport javax.sw ng. *;

net awi dget .
met awi dget .
net awi dget .
net awi dget .
met awi dget .
net awi dget .

public class Main {

i nspect or. annot ati on. *;

i nspect or. conposite.*;

i nspector. javab. *;

i nspect or. propertytype. *;
SW ng. *;

sw ng. | ayout . *;

public static void main( String[] args ) {
Per son person = new Person();

Swi ngMet awi dget net awi dget = new Swi ngMet awi dget () ;
Conposi t el nspect or Confi g i nspectorConfig = new Conpositel nspectorConfig().setlnspectors(
new PropertyTypel nspector (),
new Met awi dget Annot ati onl nspector (),

M etawidget
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new Java5l nspector () );

met awi dget . set | nspect or ( new Conpositel nspector( inspectorConfig ) );

Gri dBagLayout Confi g nest edLayout Config = new Gi dBagLayout Confi g().set Number O Col utms( 2 );

TabbedPanelLayout Decor at or Confi g | ayout Confi g = new TabbedPanelLayout Decor at or Confi g() . set Layout (
new org. met awi dget. swi ng. | ayout . Gi dBagLayout ( nest edLayout Config ));

met awi dget . set Met awi dget Layout ( new TabbedPanelLayout Decorat or ( | ayout Config ));

met awi dget . set Tol nspect ( person );

JConmboBox combo = new JComboBox() ;

conbo. set Name( “"retired" );

met awi dget . add( conbo );

JFrame frame = new JFranme( "Metaw dget Tutorial" );
frame. set Def aul t O oseOperati on( JFrane. EXI T_ON_CLOSE );
frame. get Cont ent Pane() . add( netaw dget );

frame. setSi ze( 400, 250 );

frame.setVisible( true );

Run the code. The JConboBox appearsin place of ther et i r ed JCheckBox, because it has the same name (ie. 'retired’) as
Metawidget would have given the JCheckbox:

B etaideptalutoral (=) 3
Name: | Age: I]Iil
Retired: w | Gender: -
Notes:

Work
Employer: Department:

Figure 1.10. The'retired field has been overridden

Note
oTE . . . .
o= The default algorithm looks for child controls with the same name, but you can plug in your own

implementation if you need to. See Section 2.4.4, “ OverriddenWidgetBuilder” .

To suppress awidget's creation entirely, simply supplying an empty JPanel named 'retired' will not work as M etawidget
will still create an accompanying label in the left hand column. Instead, Metawidget includes special St ub widgets for this
purpose;

package com nyapp;

i nport javax.sw ng. *;

i mport org.netaw dget.inspector.annotation.?*;

i mport org.netaw dget.inspector.conposite.*;

i nport org.netaw dget.inspector.javab. *;

i nport org.netaw dget.inspector. propertytype.*;
i mport org.netaw dget.sw ng.*;

public class Main {
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public static void main( String[] args ) {
Person person = new Person();

Swi ngMet awi dget met awi dget = new Swi ngMet awi dget () ;

Conposi t el nspector Config inspectorConfig = new Conpositel nspectorConfig().setlnspectors(
new PropertyTypel nspector (),
new Met awi dget Annot ati onl nspector (),
new Javabl nspector () );

net awi dget . set | nspect or ( new Conposi tel nspector( inspectorConfig ) );

Gri dBagLayout Confi g nestedLayout Config = new G'i dBagLayout Confi g().set Number Of Col uims( 2 );

TabbedPaneLayout Decor at or Confi g | ayout Confi g = new TabbedPaneLayout Decor at or Confi g() . set Layout (
new org. net awi dget. swi ng. | ayout . G i dBagLayout ( nest edLayout Config ));

met awi dget . set Met awi dget Layout ( new TabbedPanelLayout Decorat or ( | ayout Config ));

net awi dget . set Tol nspect ( person );

met awi dget . add( new Stub( "“retired" ));

JFrame frame = new JFranme( "Metaw dget Tutorial" );
frame. set Def aul t O oseOperati on( JFrane. EXI T_ON_CLOSE );
frame. get Cont ent Pane() . add( netaw dget );

frame. set Si ze( 400, 250 );

frame.setVisible( true );

Run the code. Ther et i r ed field and its label will not appear, asin Figure 1.11.

S e e destahnonal Jda
Name: | | Age: | “Iil

Gender: | | - |

Notes:

Work

Employer: Department:

Figure 1.11. The'retired' field has been suppressed

Another way isto use a @i H dden annotation on the business class:

package com nyapp;
i mport org.netaw dget.inspector.annotation.?*;

public class Person {
public String nane;

@Ji ConesAfter( "nanme" )
public int age;

@Ji ConesAfter( "age" )
@i Hi dden
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public bool ean retired;

@Ji ComesAfter( "retired" )
publ i c Gender gender;

public enum Gender { Male, Fenamle }

@Ji ComesAfter( "gender" )
@Ji Lar ge
public String notes;

@Ji ConesAfter( "notes" )
@Ji Section( "Work" )
public String enpl oyer;

@Ji ComesAfter( "enployer" )
public String department;

In both cases, or g. met awi dget . swi ng. | ayout . Gri dBagLayout issmart enough to aways give large JConponent s
like not es the full width of the JFr arre.

1.1.9 Configuring Metawidget Externally

So far we have been instantiating our | nspect or sand Layout sin Java code. Whilst this approach is possible for al
I nspect or sand Layout s, many Ul frameworks employ visual Ul builders or intermediate languages (such as JSP) that
make getting to the Java code cumbersome (ie. you have to derive custom widgets).

Asan dternative, Metawidget supports external XML configuration. Create afile called met awi dget . xm in the same
folder asyour Mai n class:

<met awi dget xm ns="http:// metaw dget. org"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
versi on="1. 0"
xsi :schemalLocation="http://metaw dget.org http://netaw dget. org/ xsd/ net awi dget-1. 0. xsd" >

<swi ngMet awi dget xml ns="j ava: or g. net aw dget. sw ng" >
<i nspect or >
<conposi t el nspect or xml ns="j ava: or g. net awi dget . i nspect or. conposi te"
confi g="Conposi t el nspect or Confi g">
<i nspect or s>
<array>
<propertyTypel nspector xm ns="j ava: org. net aw dget. i nspector. propertytype"/>
<met awi dget Annot ati onl nspect or xm ns="j ava: org. met awi dget . i nspect or. annot ati on" />
<j ava5l nspect or xml ns="j ava: org. met awi dget . i nspector.j ava5"/>
</ array>
</i nspectors>
</ conposi t el nspect or >
</i nspect or >
<met awi dget Layout >
<t abbedPanelLayout Decor at or xnl ns="j ava: or g. net awi dget . swi ng. | ayout "
confi g="TabbedPanelLayout Decor at or Confi g" >
<l ayout >
<gri dBagLayout confi g="Gi dBagLayout Confi g">
<nunber & Col utms>
<i nt>2</int>
</ nunmber O Col utms>
</ gri dBagLayout >

M etawidget
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</l ayout >
</t abbedPanelLayout Decor at or >
</ met awi dget Layout >
</ swi ngMet awi dget >

</ net awi dget >

Now update your Mai n classto use thisfile:

package com nyapp;

i mport javax.sw ng.*;
i mport org.netaw dget.sw ng.*;

public class Main {

public static void main( String[] args ) {
Per son person = new Person();

Swi ngMet awi dget net awi dget = new Swi ngMet awi dget () ;
met awi dget . set Confi g( "conl myapp/ met awi dget. xm " );
net awi dget . set Tol nspect ( person );

JFrame frame = new JFranme( "Metaw dget Tutorial" );
frame. set Def aul t O oseOperati on( JFranme. EXI T_ON_CLOSE );
frame. get Cont ent Pane() . add( netaw dget );

frame. set Si ze( 400, 250 );

frame.setVisible( true );

Run the code. The output is the same as before, but this time we are configuring our Metawidget via external XML.

Visual Ul builders can call Swi nghet awi dget . set Conf i g from the builder, with no coding required. Other Ul
frameworks (eg. JSPs, Android) have similar ‘code free' approaches (eg. setting an attribute on a JSP tag, setting an attribute
in an Android layout file) to setting the XML file.

1.1.10 Inspecting Different Sources

It could be argued Ul-oriented annotations such as @Ji ConesAf t er sit uncomfortably on a business class from a
'separation of concerns' perspective. It has advantages in that it keeps the metadata close to the data it refersto. Itisaso
sufficiently abstract that it does not tie the code to any particular Ul framework.

However, for those needing a different approach Metawidget can use different | nspect or sto gather information from
almost any source. One exampleisto use Xmi | nspect or . Create afile called net awi dget - met adat a. xnl in the same
folder asyour Mai n class:

<inspection-result xmns="http://metaw dget.org/inspection-result"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
versi on="1. 0"
xsi:schemalLocati on="http:// metaw dget. org/inspection-result
http:// met awi dget. org/ xsd/i nspection-result-1.0.xsd">

<entity type="com nyapp. Person">
<property nanme="nanme"/>
<property name="age"/>
<property nane="retired" hidden="true"/>
<property nanme="gender"/>
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<property nanme="notes" |arge="true"/>
<property nanme="enpl oyer" section="Work"/>
<property nanme="departnent"/>

</entity>

</inspection-result>

Note
oTE . . . .
A In XML, thecones- af t er attributeis optional: XML nodes are inherently ordered, and
Conposi t el nspect or combines inspection results so that later results respect the ordering of earlier results.
oTE Note
e The XML does not need to specify at ype attribute: we will still be using Pr oper t yTypel nspect or to look

up the type. It also does not need to specify al ookup attribute: we will still be using Javas! nspect or to
determine possible enum values.

Update your net awi dget . xm touse Xnl | nspect or instead of Met awi dget Annot at i onl nspect or :

<met awi dget xmi ns="http:// metaw dget. org"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
versi on="1. 0"
xsi :schemalLocation="http://metaw dget.org http://netaw dget. org/ xsd/ net awi dget-1. 0. xsd" >

<swi ngMet awi dget xml ns="j ava: or g. ret awi dget. sw ng" >
<i nspect or >
<conposi t el nspect or xml ns="j ava: or g. net awi dget . i nspect or. conposi te"
confi g="Conposi tel nspect or Confi g">
<i nspect or s>
<array>
<xml | nspect or xnml ns="j ava: or g. met awi dget . i nspector. xm "
confi g="Xnm | nspect or Confi g">
<i nput St r ean
<r esour ce>conl myapp/ met awi dget - net adat a. xm </ r esour ce>
</i nput Strean>
</ xm | nspect or >
<propertyTypel nspector xm ns="j ava: org. met aw dget.i nspector. propertytype"/>
<j avabl nspect or xmnl ns="j ava: org. met awi dget . i nspector.j ava5"/>
</ array>
</inspectors>
</ conposi t el nspect or >
</ i nspector>
<met aw dget Layout >
<t abbedPanelLayout Decor at or xnl ns="j ava: or g. net awi dget . swi ng. | ayout "
confi g="TabbedPaneLayout Decor at or Confi g" >
<l ayout >
<gri dBaglLayout confi g="Gi dBagLayout Confi g">
<nunber O Col urms>
<i nt>2</int>
</ nunmber Of Col umms>
</ gri dBagLayout >
</ | ayout >
</t abbedPanelLayout Decor at or >
</ met awi dget Layout >
</ swi ngMet aw dget >

</ net awi dget >
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Remove al the annotations from the Per son class and run the code again. The ordering is still correct, and thereis till a
section heading, but thistime it is being dictated by Xmi | nspect or .

Thisideaof Ul characteristics being derivable from different back-end sourcesis fundamental to Metawidget. Thereisalot
of metadata already lurking in back-end systems - it just needs extracting. For example, Jpal nspect or understands this...

i mport javax. persi stence. Col umm;

public class Person {
@Col um( null able = fal se )
public String nane;

}

...denotes nane isarequired field (could be rendered with a star after it in the Ul). Equally, Pr oper t yTypel nspect or
understands that...

public class Person {
private String nane;

public String getName() {
return this.nane;

}

/1l No setter
}

...signifies nane isaread-only field (could be rendered as alabel in the Ul).

Metawidget comes with arange of | nspect or s, and it is straightforward to write your own to inspect anything from
XML configuration files to database schemas to annotations. The inspection process is decoupled from the widget creation
process, so the same inspector can supply information to multiple Ul frameworks.

1.2 Part 2 - The Address Book Application

Part 2 explores amore substantial application, and shows how Metawidget can be used to map the same back-end to
multiple front-ends. We will develop an Address Book application with desktop-based, Web-based and mobile-based Ul s.

Thistutorial should take around 45 minutes. To save time, we use the pre-built example applications located in the
exanpl es folder. Also to save time, we will not focus on any one front-end framework in detail. For detailed framework-
specific instructions, please see Chapter 3, Metawidgets.

1.2.1 Desktop Address Book

The Desktop Address Book is essentially alarger version of the Swing application developed in Part 1 - it just has more
business objects and more Swing widgets.

The application is pre-built for you in exanpl es\ swi ng\ addr essbook- swi ng. j ar or, if you've downloaded the source
code distribution, you can build it yourself by changing to the exanpl es folder of the source distribution and typing:

ant exanpl e- swi ng- addr esshook

Thisisasdaf-executing JAR. For convenience, it has MAI NFEST. MF dependencies hard-wired intoitto. . \ . .
\ nmet awi dget . j ar and | i b\ beansbi ndi ng. j ar among others, so it's best not to move it to a different folder (if you do,
you'll need to manually put met awi dget . j ar and beansbi ndi ng. j ar on your classpath).
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Note
oTE : . :
e Thereisaso an SWT version of the Address Book samplein exanpl es/ swt / addr essbook-swt . j ar. You

— can mostly replace references to 'Swing' in this section with 'SWT' and follow along using SWT if preferred.

Run the code by navigating to the exanpl es\ swi ng folder and typing:

java -jar addressbook-sw ng.jar

The opening screen displays a search filter (at the top) and lists existing Address Book entries (at the bottom) asin Figure
112

Firstnames: | |

Surname: | |

me -

‘ Search || Add Personal Contact || Add Business Contact |

Fullnarne [ Cornrmunications [ Class

Mr Charles Montgomery Burns

hr Homer Simpson Telephone: {939) 555-0113

Mrs Marjorie Simpson

Mrs Maude Flanders

hr Medward Flanders

mrWaylon Smithers

69{D(DID(DE

Figure 1.12. Desktop Address Book opening screen

The three search filter fields (Fi r st narme, Sur nane and Type) are created by Swi ngMet awi dget based on the

Cont act Sear ch business class. This includes populating the Type dropdown based on the Cont act Type enum. The
Sear ch, Add Personal Contact and Add Busi ness Cont act buttons are created by Swi nghet awi dget based on
annotated methods in the Cont act Di al og class.

Note

To view the source code for the examples, such as the code for the Cont act Sear ch, Cont act Type and
Cont act Di al og classes, download the Metawidget source code distribution or browse it online at http://
metawidget.svn.sourceforge.net/viewvc/metawidget/trunk/examples/src.

TE
note

et

Click Add Personal Cont act . The screen displays aform for filling out Personal Contact information asin Figure 1.13.
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[rersonal conto: B

Title:

Gender:

\
Surname: | |
\

Date of Birth:

Contact Details

Address: Street: |
City: [

State: | ‘ - ‘
[

Postcode:

Ci icatis Type | Walue

Other

Notes:

‘ Save| H Delete || Cancel ‘

Figure 1.13. Desktop Address Book 'Add Personal Contact' screen

All the form fields are created by Swi nghvet awi dget based on the Per sonal Cont act businessclass. Thisclassisitself
derived from the Cont act business class. It includes some Metawidget annotations for dropdown values and section
headings.

Note the code only hasone JDi al og class (Cont act Di al og), but is capable of supporting both Per sonal Cont act and
Busi nessCont act Uls. Thefieldsin the Ul change depending on the object passed to Cont act Di al og at runtime. Thisis
the Third Goal Of Metawidget:

‘ Metawidget performs inspection at runtime, detecting types and subtypes dynamically

7~

h\ Third Goal Of Metawidget

The Addr ess field is created as a nested Swi ngMet awi dget . Thisisthe default behaviour when Metawidget encounters
datatypes it does not know how to represent with any other Ul widget. The Communi cat i ons field has been overridden
with amanually specified JTabl e.

In addition, JTabl e. set Cel | Edi t or uses Swi nghet awi dget to render single JConponent s asCel | Edi t or s. This
includes automatically populating dropdown values.

Read-Only Mode

The Desktop Address Book uses Metawidget's set ReadOnl y(t rue) method to display read-only screens. Return to the
main screen, and double-click on an existing contact (such as Homer Simpson). The same Cont act Di al og is used, but this
time all the widgets are read-only labels asin Figure 1.14.
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x]
- Title: Mr

Firstnames: Homer

Surname: Simpson

Date of Birth: 12/05/56

Gender: Male

Contact Details

Address: Street: 742 Evergreen Terrace
City: Springfield
State: Anytown
Postcode: 90701

- — Type [ Walug
Telephone \(939)55570113

Other

Notes:

Figure 1.14. Desktop Address Book read-only mode

Click Edi t . The labels are transformed into editable widgets by using Metawidget's set ReadOnl y( f al se), asin Figure
1.15.

B3 Mr Homer Simpson - Personal Contact ] x|

Title: ‘Mr | = |

‘Humer \

Surname: ‘Simpsum ‘

Gender: ‘Male | = |

Date of Birth: [1zi0858 |

Contact Details

Address: Street: [742 Evergreen Temace |
city: } |
State: ‘Anytnwn ‘ - ‘
Postcode: [sn7o1 |

e ¢ i Type [ Walue

|(9389) 555-0113

Telephone

Other

Notes:

‘ Save H Delete || Cancel ‘

Figure 1.15. Desktop Address Book edit mode

Binding

The data from the Per sonal Cont act object is automatically inserted into the JConponent s. It is also automatically saved
back when clicking Save.

Swing does not define aJConponent to Cbj ect mapping mechanism, so by default Swi ngMet awi dget only supplies
set Val ue and get Val ue methods for manually fetching values. This situation is no worse than anormal Swing
application, but Metawidget can do better.

Swi nghet awi dget directly supports third-party binding alternatives such as Apache BeanUtils and Beans Binding (JSR
295) viaSwi ngMet awi dget . addW dget Pr ocessor . These binding implementations automatically map JConponent

Metawidget 19


http://commons.apache.org/beanutils
https://beansbinding.dev.java.net
https://beansbinding.dev.java.net

Introduction to Metawidget

valuesto Obj ect values, including performing the necessary conversions, further reducing the amount of boilerplate code
required.

Localization

All text within the application has been localized to the

or g. met awi dget . exanpl e. shar ed. addr essbook. r esour ce. Resour ces resource bundle. Text created manually
(such as the buttons) uses typical Swing localization code (eg. bundl e. get St ri ng). Text created by Swi nghMet awi dget
uses Swi nghet awi dget . set Bundl e, which internally defersto bundl e. get Stri ng.

Localization is very easy with Metawidget. For field names, if no resource bundle is supplied, Metawidget uses an
‘uncamel-cased' version of the name. If abundleis supplied, Metawidget uses the field name as the bundle key. For section
labels, if abundleis supplied, Metawidget uses a'camel-cased' version of the label as the key.

This means developers can initially build their Uls without worrying about resource bundles, then turn on localization
support later.

1.2.2 Web Address Book

Asthere are alarge number of Java Web application frameworks to choose from, this example comes written in five of the
most popular: Google Web Toolkit (GWT), Java Server Faces (JSF), Java Server Pages (JSP), Spring Web MV C and Struts.
We recommend you follow aong using the one most relevant to you.

Web-based applications are inherently more difficult to setup and run than desktop-based applications because they require
acontainer application. For thistutorial, we will use Apache Tomcat 6 (Tomcat), asit is one of the easier containers to get
running. Tomcat can be downloaded from http://tomcat.apache.org.

Take afreshinstall of Tomcat. The Address Book WAR is pre-built for you in either exanpl es\ f aces\ addr essbook-
faces. war, exanpl es\ gwt \ addr essbook- gwt . war , exanpl es\j sp\ addr essbook-j sp. war, exanpl es\ spri ng
\ addr essbook- spri ng. war or exanpl es\ st rut s\ addr essbook- st rut s. war . If you've downloaded the source
code distribution, you can build it yourself by changing to the exanpl es folder of the source distribution and typing:

ant exanpl e-f aces-addr esshook

(replacing f aces withgwt , j sp, spri ng or st rut s asappropriate).

Note

For most web environments, deploying Metawidget is as simple as adding net awi dget . j ar to VEB- | NF
\li b. For GWT, you'll also need to include et awi dget . j ar and exanpl es\ gwt \ met awi dget - gwt . j ar
in the CLASSPATH during your GA Conpi | er step.

TE
note

Copy the WAR into Tomcat's webapps folder, start Tomcat, and open a Web browser to http://| ocalhost:8080/addressbook-
faces. The home page displays a search filter (at the top) and lists existing Address Book entries (at the bottom) asin Figure
1.16.

Metawidget 20


http://tomcat.apache.org
http://localhost:8080/addressbook-faces
http://localhost:8080/addressbook-faces

Introduction to Metawidget

¥) Address Book {(Metawidget Java Server Faces Example) - Mozilla Firefox j o [=] P}

Elle Edt VYiew History Bookmarks Tools  Help

@-o-@ (2 | LI heepeffincaihost:auanadsresshonk f acesfindexFaces.Jsf 2| | [Clr]congle 5
—

Firstnames: |

Surname: |
Type: | j

Search  Add Personal Contact ~ Add Business Contact

Name Contact
Mr Charles Montgomery Burns
hir Homer Simpson Telephone: (339) 555-0113
Mirs Marjorie Simpson
Mirs Maude Flanders

r Nedward Flanders

62 (D(D(DID6?

M Waylon Smithers

S

Done

Figure 1.16. Web Address Book opening screen

Aswith the Desktop Address Book, the three search filter fields are created by Metawidget (thistime Ul Met awi dget ,
Ga Met awi dget , Ht m Met awi dget Tag, Spri ngMet awi dget Tag or St r ut shMet awi dget Tag) based on the
Cont act Sear ch business class:

<m net awi dget val ue="#{cont act.search}">

</ m et awi dget >

Again, thisincludes populating the Type dropdown and localizing the text. The Sear ch, Add Per sonal Cont act and
Add Busi ness Cont act buttons are either manually specified in the JSP page (for GWT, Spring and Struts) or created by
Ul Met awi dget based on annotated methods in the Cont act Bean (for JSF).

Note
Aswith the Desktop Address Book, all source code for the examples can be found in the source code

distribution under exanpl es/ src/ j aval or g/ net awi dget / exanpl e. All Web-specific resources (such as
JSP files) can be found under exanpl es/ sr c/ web.

TE
note

The look of the Web page relies entirely on HTML and CSS technologies. These are configured in met awi dget . xmi :

<ht m Met awi dget >
<par anet er >
<string>tabl eStyl eCl ass</string>
<string>tabl e-fornx/string>
</ par anet er >
<par anet er >
<string>col umdC asses</string>
<string>t abl e-1 abel - col um, t abl e- conponent - col umm, t abl e-r equi r ed- col um</ stri ng>
</ par anet er >

Only the layout of ‘one column for the label, one column for the widget' is dictated by Metawidget, and that is again
pluggable and configurable.

Click Add Personal Cont act . The page displaysaform for filling out Personal Contact information asin Figure 1.17.
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¥) Address Book {(Metawidget Java Server Faces Example) - Mozilla Firefox j o [=] P}
Ele Edt View Higtory Bookmerks Tools Help
@ - - @ 2 [ heep:jiocaihost:aua0]sddresshonk-facesfcantact.jf x| | |[Clr|coogle L,
| =l
Personal Contact
Title: | j ﬁ
Firstnames: | o
Surname: | *
Gender: | =l
Date of Birth: |
Contact Details
Address: Street: |
City: |
State: | j
Postcode: |
Communications:
Type Value
= Add
Other
Notes:
Save Delete  Cancel e
|
[ Bon é

Figure 1.17. Web Address Book 'Add Personal Contact' screen

All the form fields are created by Metawidget based on the Per sonal Cont act business class. The section headings are the
same, but have this time been rendered asHTML.

The Addr ess field is a nested Metawidget. The Communi cat i ons field has been overridden in the JSP page with a
manually specified table. Ul Met awi dget understands a manually-specified widget to override an automatic oneif it
has the same val ue binding as the automatic widget would have (Gmt Met awi dget , Spri nghvet awi dget Tag and
St r ut sMet awi dget Tag do something similar):

<m net awi dget val ue="#{contact.current}">
<h: dat aTabl e val ue="#{contact.current.comuni cations}">
</ h: dat aTabl e>

<m net aw dget >

JSF has built-in support for executing actions on table rows. In order to use it, however, the Set

returned by Cont act . get Conmuni cat i ons must be wrapped into a Dat aModel . Thisis handled by

Cont act Cont rol | er. get Current Conmuni cat i ons, but this presents a problem: the mapping for the Ht ml Dat aTabl e
must be #{ cont act . cur r ent Commruni cat i ons}, but the mapping required to override Ul Met awi dget 's automatic
widget creation is#{ cont act . current . conmuni cat i ons}.

Ul Met awi dget supplies Ul St ub for these situations. Stubs have a binding, but do nothing with it and render nothing.
They can be used either to suppress widget creation entirely (a stub with an empty body) or to replace the automatic widget
creation with one or more other widgets with different bindings:

<m net awi dget val ue="#{contact.current}">

<m st ub val ue="#{contact.current.conmuni cati ons}">
<h: dat aTabl e val ue="#{cont act. current Communi cati ons}">
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</ h: dat aTabl e>
</ m st ub>

<m net awi dget >

JSP, Spring, Struts lack some component-based features found in Swing and JSF. Specifically, whilst it is possible for tags
to reference their parent (using TagSupport . fi ndAncest or Wt hC ass), they have no way to interrogate their children.
Therefore, it isnot possible to directly support arbitrary child tags within Ht mi Met awi dget , Spri ngMet awi dget Tag and
St rut sMet awi dget Tag.

Instead, we wrap the overridden Conmuni cat i ons field in Metawidget's St ub tag. Metawidget and its Stub tags have
explicit support for co-ordinating the overriding of widget creation:

<m et aw dget property="contact Forni' >

<m st ub property="communi cati ons">
<tabl e cl ass="dat a-tabl e">

</t abl e>
</ m st ub>

<m net awi dget >

Gt Met awi dget uses stubs around GWT widgets like Fl exTabl e, but can use the overriding widget directly if it supports
the HasNarre interface (eg. TextBox, CheckBox, €tc).

Mixing Metawidgets

The section is specific to Spring/Struts.

Within the Communi cat i ons table, implementing Add Conmuni cat i on callsfor adesign decision. Struts does

not support multiple Act i onFor s per Act i on, SO we are unable to combine Per sonal Cont act For mwith a

Communi cat i onFor m(aswe did in the JSF). Spring has a similar limitation of not supporting multiple commandNanes per
form. Instead, we need to either:

 add fields from Communi cat i on to Per sonal Cont act For m and ignore them when saving the Per sonal Cont act ; or

 output plain HTML tags (ie. independent of Spring and Struts) and handle them manually

Both approaches would be valid. For thistutorial, we choose the latter asit allows usto introduce Ht ml Met awi dget (a
Metawidget for plain HTML/JSP webapps that don't use Struts or Spring) and demonstrate mixing two Metawidgets on the
same page:

<m et awi dget property="contact Forni' >

<m st ub property="conmuni cati ons">
<t abl e cl ass="dat a-tabl e">
<tr>
<j sp: useBean i d="communi cati on"
cl ass="org. met awi dget . exanpl e. shar ed. addr essbook. nodel . Conmuni cati on"/>
<t d><mh: met awi dget val ue="conmmuni cation. type" style="w dth: 100% /></td>

<t d><nmh: met awi dget val ue="conmuni cati on. val ue" style="w dth: 100% /></td>
</tr>

</t abl e>
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</ m st ub>

</ m met awi dget >

The two different tag prefixesm and nh: denote different tag libraries. Ht ml Met awi dget isvery similiar
to St r ut sMet awi dget Tag, but hasto usej sp: useBean to manually instantiate the bean (rather than
letting Struts do it). Within met awi dget . xm , the default layout for Ht m Met awi dget has been set to
or g. met awi dget . j sp. t agext . | ayout . Si npl eLayout (ie. aplain layout, without alabel column)

Expression Based Lookups

This section does not apply to GWT.

In the Desktop Address Book, thet i t | e dropdown was populated by astatic | ookup attributein met awi dget -

met adat a. xnl . JSP and JSF-based technol ogies can do better, because they have a built-in scope-based component model
and Expression Language.

Cont act . get Ti t| e isannotated using @QJi FacesLookup and @Ji Spri ngLookup (and Cont act Formget Titl e is
annotated using @Ji St r ut sLookup). These are used at runtime to create dynamic lookups.

These annotations, unlike the ones we have used so far, are Ul-framework specific so you may prefer to declare them
inmet awi dget - net adat a. xn . Before doing so, however, you should understand we are still not introducing
runtime dependencies into our business classes: an important feature of annotationsis they 'fall away gracefully' if their
implementing class is not found. Annotations never throw G assDef Not FoundEr r or .

Alternate Widget Libraries

This section is specific to JSF.

Metawidget factors all widget creation into W dget Bui | der s. Like | nspect or s, multiple W dget Bui | der scan be
combined using a Conposi t eW dget Bui | der to support third-party component libraries. In this section we will override
Metawidget's default and introduce a Ri chFacesW dget Bui | der aongside the standard JSF Ht ml W dget Bui | der .

Go into Tomcat'swebapps\ addr essbook- f aces folder (the exploded WAR) and edit VEB- | NF/ net awi dget . xni :

<met awi dget xm ns="http:// metaw dget. org"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
versi on="1.0"
xsi :schemalLocation="http://metaw dget.org http://netaw dget. org/ xsd/ net awi dget - 1. 0. xsd" >

<ht M Met awi dget xnl ns="j ava: or g. met awi dget . f aces. conponent . ht m ">

<i nspect or >
<conposi t el nspect or xnl ns="j ava: org. net awi dget . i nspect or. conposi te"
confi g="Conposi t el nspect or Confi g">
<i nspect or s>
<array>
<propertyTypel nspect or xm ns="java: org. met awi dget . i nspect or. propertytype"/>
<met aw dget Annot ati onl nspector xm ns="j ava: or g. met awi dget . i nspect or. annot ati on"/ >
<j avabl nspect or xnl ns="j ava: org. met awi dget . i nspector.j ava5"/>
<facesl nspector xml ns="j ava: org. met awi dget . i nspector. faces"/>
<xm | nspect or xm ns="j ava: org. met awi dget . i nspector.xm " confi g="Xm | nspect or Confi g"/>
</ array>
</inspectors>
</ conposi t el nspect or >
</i nspect or >
<wi dget Bui | der >
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<conposi t eW dget Bui | der xm ns="j ava: or g. met awi dget . w dget bui | der. conposi t e"
confi g="Conposi t eW dget Bui | der Confi g">
<wi dget Bui | der s>
<array>
<overri ddenW dget Bui | der xm ns="j ava: or g. net awi dget . f aces. component . wi dget bui | der"/ >
<r eadOnl yW dget Bui | der xm ns="j ava: or g. met awi dget . f aces. conponent . ht m . wi dget bui | der"/ >
<ri chFacesW dget Bui | der xm ns="j ava: or g. met awi dget . f aces. conponent . ht nl . wi dget bui | der. ri chfaces"/>
<ht M W dget Bui | der xm ns="j ava: or g. net awi dget . f aces. conponent . ht m . wi dget bui | der"/ >
</ array>
</ wi dget Bui | der s>
</ conposi t eW dget Bui | der >
</ wi dget Bui | der >
<l ayout >
<out put Text Layout Decor at or xnl ns="j ava: or g. net awi dget . f aces. conponent. htm . | ayout "
confi g="Cut put Text Layout Decor at or Confi g" >
<l ayout >
<si npl eLayout xnl ns="j ava: org. net awi dget . f aces. conponent . | ayout "/ >
</l ayout >
<styl el ass>
<string>section- headi ng</string>
</styl e ass>
</ out put Text Layout Decor at or >
</l ayout >
</ ht M Met awi dget >

</ net aw dget >

Now restart Tomcat, refresh your Web browser and click on Homer Simpson. Notice how the Dat e of Birt h field for
Personal Contacts is how a RichFaces date picker widget, and the Nunber of Staff field for Business Contactsisa
RichFaces dlider widget.

Going futher, Metawidget's pluggable layouts make it easy to support third-party layout components. Edit WEB- | NF/
met awi dget . xnl again:

<met awi dget xml ns="http:// metaw dget. org"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
versi on="1. 0"
xsi:schemalLocati on="http://metaw dget.org http://nmetaw dget. or g/ xsd/ net aw dget - 1. 0. xsd" >

<ht mM Met awi dget xmnl ns="j ava: or g. met awi dget . f aces. conponent . ht mi ">

<i nspect or >
<conposi t el nspect or xml ns="j ava: or g. net awi dget . i nspect or. conposi te"
confi g="Conposi tel nspect or Confi g">
<i nspect or s>
<array>
<propertyTypel nspector xm ns="java: org. net aw dget.i nspector. propertytype"/>
<met awi dget Annot at i onl nspector xm ns="j ava: org. met awi dget . i nspect or. annot ati on"/>
<j ava5l nspect or xml ns="j ava: org. met awi dget . i nspector.j ava5"/>
<facesl nspector xm ns="java: org. met aw dget.i nspector.faces"/>
<xm | nspector xm ns="java: org. met awi dget. i nspector.xm " confi g="Xm | nspect or Confi g"/>
</ array>
</inspectors>
</ conposi t el nspect or >
</ i nspector>
<wi dget Bui | der >
<conposi t eW dget Bui | der xm ns="j ava: or g. met awi dget . wi dget bui | der. conposi te"
confi g="Conposi t eW dget Bui | der Confi g">
<wi dget Bui | der s>
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<array>

<overri ddenW dget Bui | der xml ns="j ava: or g. net awi dget . f aces. conponent . ht m . wi dget bui | der"/ >
<r eadOnl yW dget Bui | der xm ns="j ava: or g. met awi dget . f aces. conponent . ht m . wi dget bui | der"/>
<ri chFacesW dget Bui | der xml ns="j ava: or g. et awi dget . f aces. conponent . ht ml . wi dget bui | der. ri chfaces"/>

<ht M W dget Bui | der xm ns="j ava: or g. net awi dget . f aces. conponent . ht m . wi dget bui | der"/ >
</ array>

</ wi dget Bui | der s>
</ conposi t eW dget Bui | der >
</ wi dget Bui | der >
<l ayout >
<t abPanel Layout Decor at or xm ns="j ava: or g. net awi dget . f aces. conponent . ht m . | ayout. ri chfaces"
confi g="TabPanel Layout Decor at or Conf i g" >

<l ayout >
<si npl eLayout xnl ns="j ava: org. net awi dget . f aces. conponent . | ayout "/ >
</l ayout >
</t abPanel Layout Decor at or >
</l ayout >

</ ht mM Met awi dget >

</ net aw dget >

Restart Tomcat, refresh your Web browser and click on Homer Simpson again. Notice how the Cont act Det ai | s and
O her sections are laid out as tabs within a RichFaces TabPanel asin Figure 1.18.

@ Address Book {Metawidget Java Server Faces Example) - Mozilla Firefox E]@
File  Edt Wiew History Bookmarks Tools  Help

EC ar > httpsf/localhost: 5080} addressbook-f aces/contact jsf E: B

|| Address Book (Metawidget Java Ser... | =

=

Personal Contact

Title: Mr bl *
Firstname: Hormer 4
Surname: Simpson o
Date of Birth: May 12, 1956

Gender: Male b

Contact Details | Other

Address: Street: 742 Evergreen Terrace
City: Springfield
State: Anytown A
Postcode: 30701
Communications:
Type Value
Telephone (939 555-0113 Delete

i Add

Save  Delete = Cancel

Figure 1.18. Web Address Book using JBoss RichFaces

This demonstrates how easy it isto leverage widget libraries with Metawidget (this example cheats a bit, as we've pre-added
the RichFaces JARs into VEB- | NF\ | i b and some linesinto web. xni , but you get the idea).

1.2.3 Mobhile Address Book

For the Mobile Address Book we use the Android platform. Android has uniquely strong support for reflection and

annotations, and guarantees the availability of key packages such asor g. w3c. dom This affords Metawidget excellent
runtime access to inspect the O in OIM.
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Like Web-based applications, Mobile applications require a container to run. Download the Android SDK (Metawidget has
been tested against versions 1.1, 1.5, 1.6 and 2.0) from http://code.google.com/android/download.html. Then change to the
installation directory (usualy andr oi d- sdk- wi ndows) and run the emulator by opening a command prompt and typing:

‘tools\android create avd -n nmy_avd -t 1

Replacing -t 1 with the Android version you'reusing (eg. -t 2 for 1.5,-t 3 for 1.6,-t 4 for 2.0). Android 1.1 doesn't
use AVDs, so you can skip this step. Next type:

‘ tool s\enul ator -avd ny_avd

The emulator may take alittle while to start. Once finished, it will display the phone's desktop. The Address Book APK
ispre-built for you in exanpl es\ andr oi d\ addr essbook- andr oi d. apk. If you've downloaded the source code
distribution, you can build it yourself by changing to the exanpl es folder of the source distribution and typing:

‘ ant exanpl e- andr oi d- addr essbook

(ensuring your bui | d. properti es isset correctly to point to the Android SDK).

Next, open a second command prompt, change to the Android installation directory and type:

‘ tool s\adb install <netaw dget fol der>\exanpl es\androi d\ addr essbook- andr oi d. apk

This deploys the APK into the emulator. To run it, click the emulator's Menu button and then choose the Address Book
application. The emulator displays a search filter (at the top) and lists existing Address Book entries (at the bottom) asin

Figure 1.19.

MENU

Figure 1.19. Mobile Address Book opening screen

Aswith the Desktop and Web Address Books, the three search filter fields are created by Metawidget (thistime
Andr oi dMvet awi dget ) based on the Cont act Sear ch business class. Again, this includes populating the Type dropdown.
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Note

Aswith the Desktop Address Book, all source code for the examples can be found in the source code
distribution under exanpl es/ src/ j aval or g/ met awi dget / exanpl e. All Android-specific resources (such
as XML files) can be found under exanpl es/ src/ andr oi d.

The look of the screen relies entirely on Android XML layout files, styles and themes. Only the ‘one column for the label,
one column for the widget' layout is dictated by Metawidget, and that is pluggable and configurable.

Choose Add Per sonal from the Android menu. The page displays aform for filling out Personal Contact information asin
Figure 1.20.

@ o (O 12:32AM

Figure 1.20. Mobile Address Book 'Add Personal Contact' screen

Ulsin Android are typically defined in XML layout files, though they can also be built programmatically.

Andr oi dMet awi dget supports both approaches. For example, the Personal Contact screen isdefined incont act . xm
and contains a Metawidget defined in much the same way asin JSP (including configuring section style and overriding
widget creation):

<vi ew cl ass="org. met awi dget . andr oi d. wi dget . Andr oi dMet awi dget" androi d: i d=" @i d/ met awi dget "
confi g="@ aw net aw dget ">

<vi ew cl ass="org. met aw dget . androi d. wi dget. St ub" tag="conmuni cati ons">
<Li st Vi ew androi d: i d="@d+/ comruni cati ons" ... />

<Button androi d:id=" @i d/ butt onAddCommuni cati on"
androi d: t ext =" @t ring/ addComuni cation" ... />

</ vi ew>

</ vi ew>

Within Commruni cat i onDi al og, aMetawidget is defined programatically in much the same way asin Swing:
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mvet awi dget = new Andr oi dMet awi dget ( activity );
mvet awi dget . set Config( R raw. config );

mvet awi dget . set Tol nspect ( nConmmuni cation );

This produces the dialog box in Figure 1.21.

Mr Homer Simpson - Personal Contact

Contact Details

5Ul Edit Communication

MENU

Figure 1.21. Mobile Address Book Communications Dialog

1.2.4 Conclusion

That concludes the introductory tutorial. In summary, we now:
« have seen how to build an application whose Ul islargely dictated by its business classes, not by hand-written Ul code
« significantly reduced the amount of Ul code needed in our applications

* have seen how to build an application that targets multiple platforms. If we were to add a new field to one of the business
classes (say, number O Chi | dr en to Per sonal Cont act ), it would automatically appear and be functional on every
platform.

1.3 Part 3 - Other Examples

The Metawidget distribution includes other examples showcasing particular features on particular platforms. These
additional examples are not arequired part of the tutorial, but you may find them useful depending on which platform you
use.
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1.3.1 Swing Applet Address Book Example

The Swing Applet Address Book Example demonstrates using Metawidget in applets. The example is pre-built for you in
exanpl es\ swi ng\ appl et \ addr essbook. If you've downloaded the source code distribution, you can build it yourself by
changing to the exanpl es folder of the source distribution and typing:

ant exanpl e- swi ng- addr essbook- appl et

To run the applet, open thei ndex. ht m filein aWeb browser. The code isidentical to the Swing Address Book covered
in Part 2 of thistutorial, except it usesor g. net awi dget . exanpl e. swi ng. appl et . Addr essBookAppl et instead of
or g. met awi dget . exanpl e. swi ng. addr essbook. Mai nFr ane.

The notable feature of the exampleis how the applet is packaged. Metawidget is highly modular and has no mandatory
third-party JAR dependencies. The exanpl e- swi ng- addr essbook- appl et Ant task builds only those inspectors
necessary for the Address Book application. The resulting net awi dget - appl et . j ar isthen further compressed using
pack200. The small download size makes Metawidget very viable for Applet-based environments.

1.3.2 Seam Example

The Seam Booking Example demonstrates updating an existing Seam application to use Metawidget, reducing boilerplate
code. The example requires you to have previously downloaded Seam 2.2.0.GA and JBoss 5.1.0.GA, and you should be
familiar with the existing Seam Booking application.

The exampleislocated in exanpl es\ f aces\ seam booki ng. It isnot pre-built. To build it, change to the exanpl es
\ f aces\ seam booki ng folder in the Metawidget binary distribution and type:

ant

Torunit, type:

cd \Applications\jboss-5.1.0. GA
bi n\ run

Open aWeb browser to http://|ocalhost:8080/seam-booking. The updated M etawidget Seam Booking Example looks very
similar to the original, asin Figure 1.22, but uses significantly less boilerplate code.
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2 |@

-@ O o

seam

jboss suites

Workspace management
A5 you can see, Seam
makes it easy to work in
multiple windows or multiple
browser tabs. But you can
even switch between
multiple tasks inside a single
browser tab! The
"Workspaces" section
showcases this advanced
feature,

How does the workspace list
wiork?

JBoss SIS SR ranTEWoT K
Edit

oz LaNarel 0%
iew  History Bookmarks  Tooks  Help

<. httpflocalhost:2080/searm booking(baok. seam?cid=10

Book Hotel

Name:
Address:
City:

State:

Zip:
Country:
Nightly rate:

Checkin date:*

Checkout date:*

Marriott Courtyard

Tower Place, Buckhead |
Atlanta

GA

30305

Usa

$120.00

06/03/2008

0B/04/2008

Room preference: 3
One king-size bed ||

Done

Figure 1.22. Seam Booking with Metawidget

The files modified for adding Metawidget support arein exanpl es\ f aces\ seam booki ng. Most of the Ul codeinvi ew
\ book. xht m , vi emh confirm xhtnl andvi ewh hot el vi ew. xht m has been replaced with asingle Metawidget tag.
Some annotations have been added to Hot el . j ava and Booki ng. j ava, though Metawidget also leverages the existing
JPA and Hibernate Validator ones.

The example further demonstrates packaging Metawidget for multi-tier environments. The pack- as- f r ont end- backend
Ant task in Metawidget'sbui | d. xm createstwo JAR files: net awi dget - f ront end. j ar for deployment in the WAR,
and net awi dget - backend. j ar for deployment in the EJB layer. This ensures a clean separation between frontend and
backend code, and is important for avoiding WAR/EJB classloading problems.

1.3.3 Groovy Example

The Seam Groovy Booking Example demonstrates updating an existing Seam Groovy application to use Metawidget,
reducing boilerplate code. The example is a more advanced version of the previous Seam section, so you should work
through that first.

The exampleislocated in exanpl es\ f aces\ seam gr oovybooki ng. It isnot pre-built. To build it, change to the
exanpl es\ f aces\ seam gr oovybooki ng folder in the Metawidget binary distribution and type:

‘ ant

Torunit, type:

cd \Applications\jboss-5.1.0. GA
bi n\run

Open aWeb browser to http://|ocal host:8080/jboss-seam-groovybooking. As with the previous section, the updated
Metawidget Seam Groovy Booking Example looks very similar to the original, but uses significantly less boilerplate code.
Also, thistime we are using Groovy to define our business classes. The biggest impact thishasisin met awi dget . xn ,
where the inspectors have been configured to use a Groovy property style instead of a JavaBean property style.

Metawidget supports pluggable 'property styles for JavaBean, Groovy and other property styles. Groovy properties differ
from JavaBean propertiesin that their annotations are tied to the private member variable, rather than the getters and setters.
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The use of Groovy is configured per | nspect or, asin exanpl es\ f aces\ seam gr oovybooki ng\ r esour ces\ VEB- | NF
\ met awi dget . xm :

<propertyTypel nspector confi g="org. metaw dget.inspector.inpl.Baseject | nspectorConfig">
<propertyStyl e>
<groovyPropertyStyl e xm ns="j ava: or g. net awi dget . i nspector.inpl.propertystyl e.groovy"/>
</ propertyStyl e>
</ propertyTypel nspect or >

1.3.4 JBPM Example

The Seam DVD Store Example demonstrates updating an existing Seam jBPM application to use Metawidget, reducing
boilerplate code. The example requires you to have previously downloaded Seam 2.2.0.GA and JBoss 5.1.0.GA, and you
should be familiar with the existing Seam DV D Store application.

The exampleislocated in exanpl es\ f aces\ seam dvdst or e. It isnot pre-built. To build it, change to the exanpl es
\ f aces\ seam dvdst or e folder in the Metawidget binary distribution and type:

ant
Torunit, type:

cd \Applications\jboss-5.1.0. GA
bi n\ run

Open aWeb browser to http://localhost:8080/seam-dvdstore. As with the previous two sections, the updated M etawidget
Seam DVD Store example looks very similar to the original, asin Figure 1.23, but uses significantly less boilerplate code.

& 5 01 g+l Flyafo.e T B[]
Fle Edt View Hgtory Bookmarks Tools  Help
- i [] Most visted || Smart Bookmarks | <., | http:ifiocalhost:8080jseam-dviiinewuserice 4% 17 ~ | [Gl- F
Home shop cart
New Account Registration (required fields marked with *) _
(stnce this 15 a just demo, please do not enter personal information) Username
First name;
Password
Last name:
address 1 Lagin
Address 2: *
Sty . =
State: *
Zip:
Email:
Phone:
Prew | Next
Done #" zotero

Figure 1.23. Seam DVD Sore with Metawidget

Thistime, aswell as generating Ul Conponent s for business objects such ascom j boss. dvd. seam Cust oner ,
Metawidget inspects jBPM pageflow fileslike newuser . j pdl . xm and checkout . j pdl . xm to generate the correct
Ul Cormand buttons for each screen.
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1.3.5 ICEfaces Example

I|CEfacesisan AJAX component library for Java Server Faces. This example showcases how Metawidget can work with
| CEfaces (1.8.2 and above) to deliver rich AJAX applications.

The exampleis pre-built for you in exanpl es\ f aces\ pengui ncol ony- f aces. war . Copy the WAR into Tomcat's
webapps folder, start Tomcat, and open a Web browser to http://local host:8080/penguincol ony-faces:

F_'_'"—Wﬁji‘f"’i—‘f
[ Penguin Colorry (Metawidg, o

« % tocahost » 0O K-
|

Penguin Colony

Note: in ord e’ than they would ususlly
be. Afterc, Name: Mumble * datagnd
Mame | Species: Greal penguin -

Mumble

i Date of birth: ] ;ﬁ

Condition: Beak: b
Wings: )
Feet: ¥,
Hobbies: [Cpancing
[eisting
Cniating

Cstiing
Clother

Back  Delete

Figure 1.24. | CEfaces with Metawidget

The application manages details of penguinsin acolony. To begin, click the Edi t link in the first row of the table: | CEfaces
and Metawidget work together to pop up an AJAX form without refreshing the page. Next, clear the form's Nane box and
tab to the next field: an AJAX call is made and avalidation error appears. Try entering a new name and tabbing again: the
validation error disappears and the new name is immediately reflected in the table behind the popup box.

The example also makes use of the @QJi FacesAt t ri but e annotation. For example, the Java code is annotated:

@Ji Acti on

@Ji FacesAttri bute( name = | nspecti onResul t Const ants. Hl DDEN,
expression = "#{!enmpty this.condition}" )

public void addCondition() { ... }

@Ji FacesAttri bute( nanme = I nspectionResul t Constants. H DDEN,
expression = "#{enpty this.condition}" )
publ i ¢ Pengui nCondi tion getCondition() { ...}

Clicking the Add Condi ti on button, or checking one of the Hobbi es checkboxes, triggers an AJAX call that re-evaluates
the @Ji FacesAt t ri but e annotations and dynamically reconstructs the form without requiring a page refresh. This
includes removing existing buttons, creating new dropdown boxes and creating new labels.

For more details on | CEfaces support, see the section called “1ceFacesWidgetBuilder” .

1.3.6 Swing AppFramework Example

The Swing AppFramework Car Demo demonstrates using Metawidget with the Swing AppFramework. Metawidget can use
Swing AppFramework's @ct i on annotation to identify actions, both amongst a business object's properties and in external
controllers, and automatically generate JBut t ons for them.

The application is pre-built for you in exanpl es\ swi ng\ appf r amewor k- swi ng. j ar or, if you've downloaded the source
code distribution, you can build it yourself by changing to the exanpl es folder of the source distribution and typing:
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ant exanpl e- swi ng- appf r amewor k

Note
OTE : : :
pes This example uses annotations, so you'll need Java SE 5 or higher

Thisis aself-executing JAR. For convenience, it has MAI NFEST. MF dependencies hard-wired intoitto. . \ . .
\ nmet awi dget . j ar and | i b\ AppFr amewor k. j ar among others, so it's best not to move it to a different folder (if you do,
you'll need to manually put those JARs on your classpath).

Run the code by navigating to the exanpl es\ swi ng folder and typing:

java -jar appframework-swi ng.jar

The opening screen displays two fields to allow you to enter the make and type of acar. Y ou can also optionally add an
owner by clicking the Add an Oaner button, or save the car using the Save button.

TheAdd an Owner button is generated by Metawidget based on the addOmner method in the Car class (which has been
annotated @r g. j deskt op. appl i cati on. Acti on). The Save button is generated based on the save method in the
Car Appl i cat i on class (also annotated @Act i on). Two different Metawidgets are used in the example: one pointed at the
Car class, the other at the Car Appl i cat i on class.

Metawidget supports pluggable ‘action styles. The use of Swing AppFramework is configured per | nspect or, asin
exanpl es/ src/j aval or g/ met awi dget/ exanpl e/ swi ng/ appf r anmewor k/ met awi dget . xnl from the source
distribution:

<met awi dget Annot at i onl nspect or
config="org. met aw dget.i nspector.inpl.Basej ect| nspector Confi g">
<actionStyl e>
<swi ngAppFr amewor kActi onStyl e xm ns="j ava: or g. met awi dget . i nspector.inpl.actionstyl e. swi ng">
</ actionStyl e>
</ met awi dget Annot ati onl nspect or >

Asafurther feature, after the Add an Owner button isclicked it disappears. Thisis acheived by using Jex! | nspect or to
introduce an expression language for Swing similar to JSP's EL. The method is annotated...

@\ction( name = "add" )

@Ji Jex| Attribute( nane = HI DDEN, value = "this.owner != null" )
public void addOmer () {

mowmer = new Omner () ;

fireActionEvent ( "addOmner" );
}

...such that the button gets hidden when the car has an owner.

1.3.7 Scala Example

The Scala Animal Races Example demonstrates using SwingM etawidget together with Scala and MigL ayout.

The application is pre-built for you in exanpl es\ swi ng\ ani mal r aces- swi ng. j ar or, if you've downloaded the source
code distribution, you can build it yourself by changing to the exanpl es folder of the source distribution and typing:

ant exanpl e- swi ng- ani mal r aces
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Note
oTE . . .
e This example uses annotations, so you'll need Java SE 5 or higher

Thisis aself-executing JAR. For convenience, it has MAI NFEST. M- dependencies hard-wired intoitto. . \ ..
\net awi dget . jar andlib\scal a-1ibrary. jar among others, so it's best not to move it to a different folder (if you
do, you'll need to manually put those JARS on your classpath).

Run the code by navigating to the exanpl es\ swi ng folder and typing:

java -jar aninmalraces-sw ng.jar

The screen displays fields to allow you to change the name, speed and type of each animal aswell buttons to start and stop
the race.

EnimaliRaces: J L.j E‘
Mame: | Eddie Mame:  Harry Name: | Paula

Delay: 10 B‘ Delay: 5 B Delay: 2 B‘

Animal*: | Elephant v Animal*: | Hippo X, Animal*: | Panda v|

Paula

[ Start race Jl Stop race J | Close J

Figure 1.25. Scala and MigLayout with Metawidget

Animal Races whimsical User Interface demonstrates how Metawidget's goal of not ‘owning' the Ul allows multiple
M etawidgets to be combined for unconventional Uls. There are three Metawidgets across the top (one for each animal in the
race), and afourth Metawidget for the buttons at the bottom.

The top three Metawidgets all use MigLayout. Because Metawidget does not hide the underlying Ul framework, using
MigLayout allows the Animal Races code to easily pad the Metawidget:
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met awi dget . set Met awi dget Layout ( new M gLayout () );
met awi dget . set Tol nspect ( ani mal );
((M gLayout) netawi dget.getLayout()).setLayout Constraints( new LC().insets( "10" ));

The Animal Races code iswritten purely in Scala, located at exanpl es/ src/ scal a/ or g/ met awi dget / exanpl e/
swi ng/ ani mal r aces/ Ani mal Races. scal a. It uses Scal aPr opertySt yl e to allow Metawidget to inspect Scala-based
business objects:

<met awi dget Annot ati onl nspector xm ns="j ava: or g. net awi dget. i nspect or. annot ati on"
confi g="org. met aw dget.i nspector.inpl.BaseOj ect!| nspect or Confi g">
<propertyStyl e>
<scal aPropertyStyl e xm ns="j ava: or g. net awi dget . i nspector.i npl.propertystyl e.scal a"/>
</ propertyStyl e>
</ met awi dget Annot ati onl nspect or >

In addition, it usesBeanUt i | sBi ndi ngPr ocessor Confi g. PROPERTYSTYLE_SCALA to bind JConponent s to Scala
based business objects:

val metaw dget = new Swi ngMet awi dget ()
met awi dget . addW dget Pr ocessor ( new BeanUt i | sBi ndi ngProcessor ()

.set PropertyStyl e( BeanUtil sBi ndi ngProcessor Confi g. PROPERTYSTYLE_SCALA ))
nmet awi dget . set Tol nspect ( ani mal )

1.3.8 GWT Client Side Example

By default, Gat Met awi dget inspects business objects server-side using Gat Renot el nspect or . Thisis because client-
side JavaScript does not support reflections or annotations. However if you don't need reflections or annotations, and have
your own waly of retrieving inspection results, you can plug in your own inspector and keep everything client-side. This
example implements a Text Ar eal nspect or that retrieves inspection results from a textarea and generates the Ul.

The example is pre-built for you in exanpl es\ gwt \ cl i ent si de- gwt . Because everything is purely client side, there
isno need for Tomcat or any other container: simply navigate to the example folder and open i ndex. ht ni in your Web
browser:

&) - Wozilla Ffrefox [- [B]x]
Tock

avwdpet/metamkdoet-0. afexamples gt jchentsds Index.hel -| (29~ ;

Generate
Ll

# Q) 6 evars | Owamings | zotero

Figure 1.26. Client-Sde GwtMetawidget
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The example shows a textbox on the left containing inspection resultsini nspecti on-resul t-1. 0. xsd format. The
result of generating this XML is shown on theright. Click the Sanpl e #2 and Sanpl e #3 buttonsto preload different
XML samples, and the Gener at e button to generate their Ul. Alternatively, you can edit the XML by hand to add new
properties and actions and click Gener at e.

Data binding and event binding are also implemented client side. Click the Save to save the data from the generated Ul
using aMapPr oper t yBi ndi ng (in areal application, this Map could be passed back to the server for persisting). Click the
Add Tracks button to trigger an event binding.

Finally, this example showcases using third-party GWT component libraries. Ext Gat W dget Bui | der isused to render a
date picker widget. For more details on ExtGWT support, see the section called “ ExtGwtWidgetBuilder”.

1.3.9 GWT Hosted Mode Examples

The exanpl es\ gwt \ addr essbook- gwt . war (discussed in Part 2 of thistutorial) and the exanpl es\ gwt \ cl i ent si de
(discussed in Part 3 of this tutorial) demonstrates GWT running in GWT Web mode. Developers may prefer instead to run
the examplesin GWT hosted mode asin Figure 1.27.

" _IAddress Book (Metawidezt GWT Example); =13
@ 2> 6 @ Google
Back Foward Refresh  Stop  ComplefBrovse Vi oot

hittp: flocalhost:B858for jdget. example. Gt AddressE il P o

Mr Homer Simpson - Personal Contact —
Title: [Mr I |
Firstnames: [Homer |
Surname: |Simpson
Date of Birth: 512058
Gender: [Male =l

@
Contact Details fa
Address: Street: [742 Evergreen Terrace g
City: [Springfield a
State: [ Anytown |
Postcode: [a0701 ?
Communications:
e Value ®
Telephone (939) 55501123 Delete
[ = Add"|| [fieons e
Other
Notes: ‘
Save Delete Cancel

Figure 1.27. Address Book Example running in GWT Hosted Mode

There are two ways to set up the hosted mode projects. For Windows developers, there is an automated Ant build included
in the source distribution (not the binary distribution). To run it, type:

cd exanpl es\ src\ web\ gwt

ant
oTE Note
B Y ou will need to either configure GAT_HOVE, METAW DGET_HOVE and METAW DGET_SRC_HOME environment

variables or pass - Dgwt . hone, - Dnet awi dget . horme and - Dret awi dget . src. hone argumentsto Ant.
GWT_HOME should point to aGWT 1.7 installation. METAWIDGET_HOME should point to the binary
Metawidget distribution. METAWIDGET_SRC_HOME should point to the source Metawidget distribution.
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The build will create Eclipse projects which can be imported by using Eclipse'sFi | e- >I nport menu and choosing
Exi sting Projects into Wrkspace (asdescribed in the GWT Getting Started Guide). Y ou should now be able to
run the sample applications in hosted mode, including running their unit tests.

Alternatively, you can set up the hosted mode projects manually. Here are the steps for the Address Book example (for
other examples, replace the phrase Addr essBook as appropriate):

* Runthe GWT webAppCr eat or (asdescribed in the GWT Getting Started Guide). Here we assume GWT isinstalled at
\ gwt - wi ndows- 1. 7. 0 and you want to create a hosted mode project at \ gwt - addr essbook:

\ gwt - wi ndows- 1. 7. O\ webAppCr eat or - out
\ gwt - addr essbook org. met awi dget . exanpl e. gwt . addr essbook. cl i ent. Addr essBook

 Delete the default generated Java source files:

del \gwt - addr essbook\ src\ or g\ net awi dget \ exanpl e

» Copy over the Address Book example's Java source files. Here we assume the Metawidget source distribution isinstalled
at \ net awi dget - sr c and you are using the Windows xcopy command:

xcopy /s /i \nmetaw dget-src\exanpl es\src\java\org\ netaw dget\ exanpl e\ gw \ addr essbook
\ gwt - addr essbook\ src\ or g\ net awi dget \ exanpl e\ gwt \ addr essbook

xcopy /s /i \nmetaw dget-src\exanpl es\src\java\ org\ net awi dget\ exanpl e\ shar ed\ addr essbook
\ gwt - addr essbook\ src\ or g\ net awi dget \ exanpl e\ shar ed\ addr essbook

copy \ et awi dget - src\ exanpl es\ src\java\ or g\ net awi dget\ exanpl e\ Gat Addr essBook. gwt . xmi
\ gwt - addr essbook\ src\ or g\ net awi dget \ exanpl e

» Delete the default generated Web source files:

del \gw - addr essbook\ war

» Copy over the Address Book example's Web source files:

xcopy /s /i \netaw dget-src\exanpl es\src\web\gw\addressbook \gw - addr essbook\ war

xcopy /s /i \metaw dget-src\exanpl es\src\web\ shared\ addr essbook \ gwt - addr essbook\ war

copy \ et aw dget - src\ exanpl es\ src\java\ or g\ net aw dget\ exanpl e\ Gat Addr essBook. gwt . xmi
\ gwt - addr essbook\ sr c\ or g\ net awi dget \ exanpl e

» Copy over Metawidget itself. Here we assume the Metawidget binary distribution isinstalled at \ met awi dget - bi n:

copy \ et aw dget - bi n\ met awi dget . j ar \ gwt - addr essbook\ war\ VEEB- | NF\ | i b
nkdir \ gw -addressbook\Ilib
copy \ et aw dget - bi n\ exanpl es\ gwt \ mret awi dget - gwt . j ar

\ gwt - addr essbook\ | i b\ met awi dget - gwt . j ar

* Import\ gwt - addr essbook into Eclipse by using Fi | e- >l npor t and choosing Exi sting Projects into
Wor kspace (as described in the GWT Getting Started Guide).

e UseEclipse'sProj ect - >Properties->Java Buil d Path didloganditsLi brari es tabto add the JARsI i b/
met awi dget - gwt . j ar and VEB- | NF/ | i b/ met awi dget . j ar into the project.

» Finaly, edit the Addr essBook. | aunch fileto replace...

-startupUrl AddressBook. html org. net awi dget . exanpl e. gwt . addr essbook. cl i ent . Addr essBook
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..with...

-startupUrl index-hosted.jsp org. metaw dget. exanpl e. GMm Addr essBook

Y ou should now be able to run the sample applications in hosted mode.

Once you have the samples running, you can quickly make changes and play around. For example, find thelinein
Cont act Di al og that configuresalLabel Layout Decor at or (which decorates sections using Label s) and changeit to a
TabPanel Layout Decor at or . Thiswill decorate sections using a GWT TabPanel , as shown in Figure 1.28.

B i e U 2 ST E i) ) g@ﬂ‘
e L 9 3, Google
httpsfflocalnost :85a5] &P Go
—
’ Firstname: [
Mr Homer Simpson - Personal Contact —
- Title: ir E*T =
Firstname: [Homer *
Surname: |Simpson *
Date of Birth: ‘5112,'55
Gender: [Male |

Contact Details | Other

Address: Street:

[742 Evergreen Tenace

City: [Springfield
State:

‘Anymwn <

Postcode: ‘90701

Communications:
Type Walug

Telephone (939) 5550113 Delete

62({D(D{D(DE~

| Bl Add

Save | Delete | Cancel

Done

Figure 1.28. Address Book Example using GWT TabPanel

1.3.10 SWT Address Book Examples

Thereisan SWT version of the Address Book samplein exanpl es/ swt / addr essbook- swt . j ar . If you prefer SWT to
Swing, you may prefer thisversion asin Figure 1.29.
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5 1
|
]

|

| sinpsan l

| Date of birth: ‘ 12j05(56 |

Gender: MALE
Contact Details

Address: Strest: | 742 Evergreen Terrace |

Gy | Springfield :

State: [ anytown

|

Postcode: ‘ 90701

Communications: | 70, Value

Telephane (939) 555-0113

Other

Notes:

Figure 1.29. SWT Address Book Example

Key differences to the Swing version (see Section 1.2.1, “Desktop Address Book™) include:

» Databinding isimplemented using or g. ecl i pse. cor e. dat abi ndi ng. Bi ndi ng.
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2. Architecture

There are alarge variety of system architectures, and many different types of Ul. Metawidget's approach to managing this
diversity is not to define lots of 'flags to tweak lots of little variables, but to establish a pipeline with plug-in points along
the way for your own custom classes. This five-stage pipeline is shown on the right of Figure 2.1. It is co-ordinated by a
platform-specific Metawidget class (eg. Swi ngMet awi dget , St r ut sMet awi dget Tag €etc) as shown on the left.

Metawidget Inspector I InspectionResultProcessor I WidgetBuilder I‘ WidgetProcessors I ‘ Layout I

asks forinspection N

Lg

inspects

business object :|

returns inspection result

asks to process
sorts result ‘—_|

returns sorted result

loop [-for each widget]

asks for widget N
Lg

chooses
best widget :|

returns chosen widget

asks to process

attach binding ‘—_|
attach validation ‘—_|
...ete ‘—_|

returns final widget

asks to layout

b
Lg

lays out widget ‘—_|
Metawidget Inspector I InspectionResultProcessor I WidgetBuilder I‘ WidgetProcessors I ‘ Layout |

Figure 2.1. Metawidget uses a five-stage pipeline
The five stages of the pipeline are:

1. anl nspect or that inspects specific back-end architectures. This can beasingle | nspect or or alist of multiple
I nspect or s (eg. Propert yTypel nspect or, Jpal nspect or etc) by using Conposi t el nspect or (see Section 1.1.6
“Combining Multiple Inspection Results”). In the latter case, the multiple inspection results are all combined into a
single result.

2. alistof | nspect i onResul t Processor sthat can modify the inspection result. These can be used to sort the result,
exclude certain fields, and so on.

3. aW dget Bui | der that creates widgets for specific front-end frameworks. This can be asingle W dget Bui | der
or alist of multiple W dget Bui | der s(eg. Ht nl W dget Bui | der , Ri chFacesW dget Bui | der etc) by using
Conposi t eW dget Bui | der.
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In the latter case, the first W dget Bui | der to return a match is used. In thisway W dget Bui | der sfor third party Ul
component libraries (that provide specialized components) can be listed first, and W dget Bui | der sfor the platform's
standard components can be listed last (as a ‘fallback' choice).

4. alist of W dget Pr ocessor sthat can modify each widget. These can be used to add data binding, event handlers,
validation, tooltips and so on.

5. alLayout that arranges each widget on the screen, possibly organising them into columns and decorating them with
labels (eg. Ht M Tabl eLayout ).

Immutable

All I nspect or s, W dget Bui | der s, W dget Processor sand Layout sare required to beimmutable. This
means you only need a single instance of them for your entire application. If you are using et awi dget . xm
(see later) then Conf i gReader takes care of thisfor you, but if you are instantiating them in Java code you
should reuse instances. Keeping everything immutable allows Metawidget to be very performant at the same
time as being very pluggable.

TE
note

The following sections discuss each of the five stages of the pipeline in detail.

2.1 Metawidgets

Metawidget comes with a native component for each popular Ul framework. This section discusses characteristics common
to all Metawidgets. For in-depth documentation of a Metawidget for a specific Ul framework, see Chapter 3, Metawidgets.

2.1.1 Interface

M etawidgets are not required to extend any Java base class or implement any Javainterface. Thisis because
most Ul frameworks require widgets inherit one of their base classes, such asj avax. swi ng. JConponent or
j avax. f aces. Ul Conponent , and Java does not support multiple inheritance.

In addition, while al Metawidgets support roughly the same functionality, different Ul frameworks have different in-

built capabilities. For example, JSF has Ul Conponent . set Render er for choosing different layouts for the same widget,
whereas Swi nghvet awi dget hasto roll itsown set Met awi dget Layout method. This diversity of capabilities means there
cannot be acommon 'Metawidget Javainterface' either.

However, despite not extending any common base class or interface, all Metawidgets follow roughly the same design, with
roughly the same method names:

1. set Tol nspect iscaled to set the Object for inspection. The user typically calls this method, either directly or through
some intermediate language (eg. using a JSP attribute).

2. Internaly, bui | dW dget s iscalled to begin the process. It first calls| nspect or . i nspect to return an XML string of
inspection results, then | nspect i onResul t Processor . processl nspecti onResul t to sort them.

3. bui | dW dget s callsW dget Bui | der . bui | dW dget to choose a suitable widget for the top-level element of the XML
(based on its @ ype attribute). If W dget Bui | der . bui | dW dget returns such awidget, skip to 6.

4. if Wdget Bui | der . bui | dW dget returns null for the top-level element, call bui | dConpoundW dget to iterate over
each child of the top-level element.
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5. for each child, call W dget Bui | der . bui | dW dget and add the returned widget to the Metawidget. If
W dget Bui | der . bui | dW dget returns null for a child, create a nested Metawidget.

6. the created widgets are passed through a series of W dget Pr ocessor s. These can apply binding mechanisms, validators
and so on.

7. asafina step, the created widgets are passed to aLayout . They can further be adorned with facet widgets.

For those looking to write their own Metawidget (say, for a currently unsupported platform) thereisaBasePi pel i ne class
that implements the above steps 2-7 for you, see the section called “BasePipeline”. All of the supplied Metawidgets are
implemented using this class.

2.1.2 Customizing Look and Feel

As much as possible, Metawidgets defer to the existing Look and Feel technology of their native Ul framework.
For example, Ht ml Met awi dget usesHTML/CSS, Swi ngMet awi dget uses Swing Look-and-Feels, and
Andr oi dMet awi dget uses Android styles and themes.

The one visua area Metawidget does control is how the widgets it creates are laid out. Typically thisisin atabular 'one
column for the label, one column for the widget' format, but thisis pluggable.

Metawidgets come with different Layout classesthat can arrange the widgets in different ways, and these are set on

the Metawidget in aframework-specific way. For example, JSF uses <m et awi dget render er Type=""> whereas

Swi nghet awi dget usesset Met awi dget Layout . Where possible, the layout classes defer back to the capabilities of the
native framework. For example, Swing's G i dBagLayout or Android's Tabl eLayout .

Some layouts will add localized labels and section headings to the widgets, whereas other layouts may leave
them unadorned. Different Layouts may support different parameters (for example, a Tabl eLayout may support
nunber Of Col unms). These areinitialized on the Layout at construction time using axxxLayout Confi g.

2.1.3 Overriding Widget Creation

Metawidget tries to automate much of the widget creation, but provides many hooks to customize the process:

« stub child widgets can be used to suppress widget creation entirely or to replace automatic widget creation with one or
more other widgets with different bindings.

« facet child widgets pass through to the chosen layout as decorations (such as button bars).

» WidgetBuilders can be plugged in to the pipeline to control widget creation. They can be configured through
xxxW dget Bui | der Confi g classes.

» WidgetProcessor s can be plugged in to the pipeline to fine-tune widget properties. They can be configured through
xxxW dget Processor Confi g classes.

« Layouts can be plugged in to the pipeline to control layout. They can be configured through xxxLayout Conf i g classes.

2.1.4 Implementing Your Own Metawidget

Metawidget creates widgets native to a particular Ul framework. Having to implement your own Metawidget should be far
less common than having to implement your own | nspect or , W dget Bui | der or W dget Pr ocessor , but if your chosen
Ul framework is not supported ‘out of the box' you may need to implement your own.
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Metawidgets are not required to extend any base class or implement any interface. However, it is recommended developers
familiarize themselves with existing Metawidgets (such as Ul Met awi dget ) to make their API similar. Whilst thereisno
one Metawidget base class, a number of convenience classes are provided:

BasePipeline

All the built-in Metawidgets use BasePi pel i ne to ease their implementation. It provides pre-built functionality such as
co-ordinating the 5 stages of the pipeline, deciding when to use single versus compound widgets, support for overriding
widgets, incorporating stubs, and changing between read-only and active modes.

Android

Android already defines a separation between Vi ews and Vi ewG oups.
or g. met awi dget . andr oi d. wi dget . | ayout . Layout and its subclasses automate the use of existing Android
Vi ewG oups.

Java Server Faces

For frameworks based on JSF, or g. met awi dget . f aces. conponent . Ul Met awi dget provides base widget
functionality. See or g. met awi dget . f aces. conponent . ht m . Ht M Met awi dget for example usage.

JSF already defines a clean separation between widgets and their renderers.
or g. net awi dget . f aces. render ki t . Layout Render er and its subclasses |everage this to support different layouts.

Java Server Pages

For frameworks based on JSP, or g. met awi dget . j sp. t agext . Met awi dget Tag and the more commonly
used or g. met awi dget . j sp. tagext. htnl . BaseHt m Met awi dget Tag provide base taglib functionality. See
St r ut sMet awi dget Tag for example usage.

Met awi dget Tag also defines a clean separation between choosing widgets and laying them out.
or g. met awi dget . j sp. t agext . Layout and its subclasses can perform the layout for all JSP-based frameworks.

Swing

Swing already defines a clean separation between widgets and layout managers.
or g. met awi dget . swi ng. | ayout . Layout and its subclasses automate the use of existing Swing Layout Manager s.

2.2 Inspectors

Inspectors decouple the process of examining back-end metadata and generating inspection results. This section covers
inspectorsin general. For in-depth documentation of individual inspectors see Chapter 4, Inspectors.

2.2.1 Interface

All inspectors must implement the | nspect or interface. Thisis asimpleinterface that defines only one method:

String inspect( Object tolnspect, String type, String... nanmes );
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Each inspector must look to thet ype parameter and the names array. These form a path into the business object domain
model. For example thet ype may becom nyapp. Per son and the names may be addr ess and st r eet . Thiswould form
a path into the domain model of com nyapp. Per son/ addr ess/ st reet (ie. return information onthe st r eet property
within the addr ess property of the Per son type).

Depending on the type of inspector, it may use the givent ol nspect to access the runtime object for the givent ype. Or
it may ignore thet ol nspect and look up information for the givent ype from an XML file or adatabase schema. This
allows Metawidget to inspect types that have no corresponding Java object. For example;

met awi dget . set Tol nspect( null ); // No set Tol nspect
net awi dget . set Pat h( "Logi n Forni' );

This could be combined with, say, an Xm | nspect or and anet awi dget - net adat a. xm :

<entity type="Login Forni>
<property nane="usernane"/>
<property nanme="password"/>
</entity>

This approach also allows Metawidget to inspect abstract classes:

met awi dget . set Tol nspect( null ); // No set Tol nspect
nmet awi dget . set Pat h( MyAbstract C ass. cl ass. get Nane() );

Note
TE
QN/O/ In general, anon-null set Tol nspect isapreferrable, as many binding and validation technologies (see later)
will be expecting a concrete object.
2.2.2 Usage

Unless explicitly specified, each Metawidget will instantiate a default inspector. Typically thiswill be a
Conposi t el nspect or composed of aPr opert yTypel nspect or and aMet awi dget Annot at i onl nspect or.

This default behaviour can be overridden either in code:

nmet awi dget . set | nspect or ( new Myl nspector () );

Or vianet awi dget . xm :

<swi ngMet awi dget xml ns="j ava: or g. net aw dget . sw ng" >
<i nspect or >
<nmyl nspect or xml ns="j ava: com nyapp"/>
</inspect or >
</ swi ngMet awi dget >

This allows easy plugging in of alternate inspectors. Note that overriding the default means the default is no longer
instantiated. In the example above, this would mean Myl nspect or isused but the default inspectors are not. Thisis usually
not what you want, because Myl nspect or will be focussed on a particular type of back-end metadata and will want to
leave other metadata to other inspectors.

To achieve this, use Conposi t el nspect or .
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2.2.3 Compositelnspector

Conposi t el nspect or composes the results of several inspectors into one and returns a single, combined inspection result.
Asshown in Figure 2.2 Conposi t el nspect or works by calling each inspector in turn, combining the inspection result as

it goes.

Metawidget Compositelnspector Inspector #1 I

Inspector #2 Inspector #3

asks for inspection

v

i

asks for inspection

A
L

returns inspection result

stores as
first result

asks for inspection

returns inspection result

-~

combines with
first result

asks for inspection

S

Y
¥
returns inspection result

combines with
first two results

I4 returns combined inspection result
Ny

Metawidget Compositelnspector Inspector #1 I

All inspectors are required to be immutable (see later). Therefore, although Conposi t el nspect or maintains

Inspector #2 Inspector #3

Figure 2.2. Compositel nspector composes multiple inspectors into one

alist of inspectors this must not be changeable. To enforce this, the list is set at instantation time using
Conposi t el nspect or Confi g. This can either be set in code:

. set |l nspect or s(

)));

new PropertyTypel nspector (),
new Met awi dget Annot ati onl nspector (),
new Myl nspect or ()

met awi dget . set | nspect or ( new Conposi t el nspect or ( new Conposit el nspect or Confi g()

Or vianet awi dget . xmi

<i nspect or >

<i nspect or s>
<array>

</ array>
</i nspectors>

<swi ngMet awi dget xml ns="j ava: or g. met awi dget . swi ng" >

<conposi t el nspect or
xm ns="j ava: or g. net awi dget . i nspect or. conposi te"
confi g="Conposi t el nspect or Confi g">

<propertyTypel nspector xm ns="j ava: org. net aw dget. i nspector. propertytype"/>
<met awi dget Annot ati onl nspect or xm ns="j ava: org. met awi dget . i nspect or. annot ati on" />
<myl nspect or xml ns="j ava: com nyapp"/>
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</ conposi t el nspect or >
</ i nspector>
</ swi ngMet awi dget >

2.2.4 Defaults

All Metawidgets have default | nspect or s. Overriding the default means the default is no longer instantiated. Usually
thisis not what you want, so you should consider instantiating the default along with your new | nspect or (ie. use
Conposi t el nspect or ). You can see the default by looking in the Metawidget JAR for the file met awi dget - xxx-
defaul t. xm (wherexxx isyour target platform, such asswi ng or st r ut s).

For reference, the defaults are:

Platform Default

Android

GWT

JSF

JSP

<conposi t el nspect or xnl ns="j ava: or g. net awi dget . i nspect or. conposi te"
confi g="Conposi t el nspect or Confi g">
<i nspect or s>
<array>
<propertyTypel nspector />
<met awi dget Annot ati onl nspector />
</ array>
</ i nspect or s>
</ conposi t el nspect or >

<conposi t el nspect or xml ns="j ava: or g. net awi dget . i nspect or. conposi te"
confi g="Conposi t el nspect or Confi g">
<i nspect or s>
<array>
<propertyTypel nspector />
<met awi dget Annot ati onl nspector />
</ array>
</inspectors>
</ conposi t el nspect or >

<conposi t el nspect or xnl ns="j ava: or g. net awi dget . i nspect or. conposi te"
confi g="Conposi t el nspect or Confi g">
<i nspect or s>
<array>
<propertyTypel nspector />
<met awi dget Annot at i onl nspector />
<facesl nspector />
</ array>
</ i nspector s>
</ conposi t el nspect or >

<conposi tel nspector xm ns="java: org. met awi dget. i nspect or. conposite"

confi g="Conpositel nspect or Confi g">
<i nspect or s>

<array>

<propertyTypel nspector />

<met awi dget Annot at i onl nspector />

<j spAnnot ati onl nspector />

</ array>

</ i nspect or s>
</ conposi t el nspect or >
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Platform Default

Spring <conposi t el nspect or xml ns="j ava: or g. net awi dget . i nspect or. conposi te"
confi g="Conposi t el nspect or Confi g">
<i nspect or s>
<array>
<propertyTypel nspector />
<met awi dget Annot ati onl nspector />
<spri ngAnnot ati onl nspector />
</ array>
</ i nspect or s>
</ conposi t el nspect or >

Struts <conposi t el nspect or xnl ns="j ava: or g. net awi dget . i nspect or. conposi te"
confi g=" Conposi t el nspect or Confi g">
<i nspect or s>
<array>
<propertyTypel nspector />
<met awi dget Annot ati onl nspector />
<strut sAnnot ati onl nspector />
<commonsVal i dat or | nspect or
confi g="CommonsVal i dat or | nspect or Confi g"/ >
</ array>
</ i nspectors>
</ conposi t el nspect or >

Swing <conposi tel nspector xm ns="java: org. met awi dget . i nspect or. conposi te"
confi g="Conpositel nspect or Confi g">
<i nspect or s>
<array>
<propertyTypel nspector />
<met awi dget Annot at i onl nspector />
</ array>
</ i nspect or s>
</ conposi t el nspect or >

2.2.5 Immutability

All inspectors are required to be immutable. This means you only need asingle instance of an | nspect or for your entire
application. If you are using et awi dget . xn (seelater) then Conf i gReader takes care of thisfor you, but if you are
instantiating | nspect or sin Java code you should reuse instances.

Note that immutable only means | nspect or s cannot be changed once instantiated - it does not mean they cannot
be configured. Many | nspect or s have corresponding xxx Conf i g classes that allow them to be configured prior to
instantation in atype-safe way. For example, aJpal nspect or can be configured in code:

met awi dget . set | nspect or ( new Jpal nspect or ( new Jpal nspector Config().setH delds( false )));

Orinnet awi dget . xni :

<j pal nspector xm ns="j ava: org. net awi dget. i nspector.jpa" confi g="Jpal nspector Confi g">
<hi del ds>
<bool ean>t r ue</ bool ean>
</ hi del ds>
</ j pal nspect or >
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2.2.6 inspection-result

Thei nspection-resul t XML format isthe 'glue’ that holds everything together: the Met awi dget srequest it, the
I nspect or s provide it, and the W dget Bui | der s base their choice of widgets on it.

Itisavery simple format. As an example:

<i nspection-result version="1.0">
<entity type="com nyapp. Person">
<property name="name" required="true"/>
<property nanme="age" m ni mum val ue="0"/>
</entity>
</inspection-result>

Only a handful of XML attributes are mandatory (seei nspecti on-resul t-1. 0. xsd). Most, suchasretired

and mi ni num val ue, are provided at the discretion of the | nspect or and recognised at the discretion of the

W dget Bui | der s, W dget Pr ocessor sand Layout S. Thisloose coupling allows | nspect or sto evolve independently
for new types of metadata, W dget Bui | der sto evolve independently with new types of widgets, and so on.

2.2.7 Implementing Your Own Inspector

Metawidget inspects awide variety of back-end architectures. If your chosen back-end architecture is not supported ‘out of
the box', you may need to implement your own | nspect or .

All I nspect or s must implement the or g. net awi dget . i nspect or. | nspect or interface:

public interface |Inspector {
String i nspect( Object tolnspect, String type, String... nanes );
}

The interface has only one method: i nspect . Its parameters are:
e an bj ect toinspect. Thismay benul |, or can be ignored for inspectors inspecting static metadata (such as XML files)
e atype. This must match the given bj ect , or some attribute in the inspected config file

« alist of names to be traversed beneath the type

The returned String must be an XML document conforming toi nspecti on-resul t-1. 0. xsd. To assist development,
deploy your inspector within Val i dat i ngConposi t el nspect or to automatically validate the returned DOM during
testing.

A number of convenience base classes are provided for different inspectors:
e BaseObj ect | nspect or assistsininspecting annotations and properties (including support for different property

styles, such as JavaBean properties or Groovy properties). Here is an example of a custom | nspect or to inspect tooltip
metadata from a custom annotation. It extends the code from the tutorial (see Section 1.1, “Part 1 - The First Metawidget

Application™).

package com nyapp;

i mport java.l ang. annotation. *;

import java.util.*;

i nport javax.sw ng. JFrane;

i mport org. netaw dget.inspector.conposite.*;

i mport org.netaw dget.inspector.inpl.*;

i nport org.netaw dget.inspector.inpl.propertystyle.*;
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i nport org. netaw dget.inspector. propertytype.*;
import org. metaw dget.sw ng.*;
i mport org.netaw dget.util.*;

public class Main {

public static void main( String[] args ) {
Person person = new Person();

Swi ngMet awi dget net awi dget = new Swi ngMet awi dget () ;

Conposi t el nspector Confi g i nspectorConfig = new Conpositel nspectorConfig().setlnspectors(
new PropertyTypel nspector (),
new Tool ti pl nspector() );

met awi dget . set | nspect or ( new Conpositel nspector( inspectorConfig ) );

nmet awi dget . set Tol nspect ( person );

JFrame frame = new JFrame( "Metaw dget Tutorial" );
frame. set Def aul t O oseOperati on( JFrame. EXI T_ON_CLOSE );
frame. get Cont ent Pane() . add( netaw dget );

frame. set Si ze( 400, 250 );

frame.setVisible( true );

@Ret enti on( RetentionPolicy. RUNTI MVE )
@arget ( { El enment Type. FI ELD, El enent Type. METHOD } )
static @nterface Tooltip {

String val ue();

}

static class Tooltiplnspector
ext ends Basebj ect | nspector {

protected Map<String, String> inspectProperty( Property property )
throws Exception {

Map<String, String> attributes = CollectionUtils.newHashMap();
Tooltip tooltip = property.getAnnotati on( Tooltip.class );

if (tooltip !=null )
attributes.put( "tooltip", tooltip.value() );

return attributes;
}

}

}

Y ou could then annotate the Per son class...

package com nyapp;
i nport com nyapp. Mai n. Tool ti p;

public class Person {
@ool tip("Person's full nane")
public String nane;
@ool tip("Age in years")
public int age;
@ool tip("Wiether person is retired")
public bool ean retired;
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...and Tool ti pl nspect or would pick up the custom @rool t i p annotation and feed it into the Metawidget pipeline.

Note

Because Metawidget decouples inspection from widget creation, by default Swi ngMet awi dget will not be
expecting thisnew t ool t i p attribute and will ignoreit. Y ou will need to further combine this example with
aTool ti pProcessor, see Section 2.5.5, “Implementing Y our Own WidgetProcessor”.

TE
noe

 For inspecting XML files, BaseXni | nspect or assistsin opening and traversing through the XML, aswell as merging
multiple XML filesinto one (eg. merging multiple Hibernate mapping files). Here is an example of acustom | nspect or
to inspect XML:

TODO: for now, see St r ut sl nspect or for example usage.

When implementing your own inspector, try to avoid technology-specific XML attribute names. For example,

Facesl nspect or hasan annotation @Ji FacesNunber Conver t er . This annotation certainly has technol ogy-specific
partsto it, asit names a JSF Conver t er that only appliesin JSF environments, so it is reasonable to name the XML
attribute f aces- convert er - cl ass. However, Nunber Conver t er s aso use other properties about the field, such as
the maximum number of integer digits. Such properties are not JSF-specific (eg. we can source the same property from
Hibernate Validator's @i gi t s annotation), so are better named 'neutrally' (eg. maxi mum i nt eger - di gi t s).

i If your | nspect or hasaxxx| nspect or Conf i g class, and you want it to be cacheable and reusable by
Conf i gReader and met awi dget . xnl , the xxxI nspect or Conf i g class must override equal s and
hashCode.

h\ Config classes must override equals and hashCode
r

Generatean XML Schema

If your | nspect or hasan xxxI nspect or Conf i g class, consider defining an XML Schemafor it. Thisis
optional, but allows users to validate their use of your | nspect or intheir met awi dget . xm at devel opment
time. Thereisan Ant task, or g. net awi dget . confi g. Xm SchenaGener at or Task, provided in the source
distribution that can help with this by auto-generating the schema. All the existing Metawidget schemas are
generated using this Ant task.

2.3 Inspection Result Processors

I nspect i onResul t Processor sallow arbitrary processing of the inspection result returned by the | nspect or, before
it is passed to the W dget Bui | der . This section covers| nspect i onResul t Processor sin general. For in-depth
documentation of individual | nspect i onResul t Processor s see Chapter 5, InspectionResultProcessors.

2.3.1 Interface

All I nspect i onResul t Processor s must implement the | nspect i onResul t Processor interface. Thisisasimple
interface that defines only one method:

E processl nspecti onResul t( E i nspectionResult, M netaw dget );

Where EisaDOM Element (typically or g. w3c. dom El enent ) containing the inspection result, and M is a Metawidget
class (ie. Swi nghet awi dget , Ul Met awi dget €etc).
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Thel nspecti onResul t Processor must returned the processed inspection result's DOM Element. This
istypically the same asthe given i nspect i onResul t . The parent Metwidget then passes this to the next

I nspecti onResul t Processor inthelist asshow in Figure 2.3.
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returns processed result

|
processes
|
result |
|

Metawidget

InspectionResultFrocessor #1

InspectionResultProcessor #2

In most casesthe | nspecti onResul t Processor will smply be modifying the giveni nspecti onResul t.
However it can decide to swap it out by returning a different DOM. This new DOM will then be passed down the
list. Alternatively, thel nspect i onResul t Processor can returnnul | to cancel inspection entirely. No further

Figure 2.3. Typical InspectionResultProcessor list

I nspect i onResul t Processor swill be caled, as shownin Figure 2.4.

Metawidget

InspectionResultProcessaor #1

InspectionResultProcessaor #

asks to process

v _

aborts |
inspection |
|

|
returns null |

I

Metawidget

InspectionResultProcessaor #1

InspectionResultProcessaor #

Figure 2.4. An InspectionResultProcessor can abort the inspection

2.3.2 Defaults

Most Metawidgets have default | nspecti onResul t Processor s. You can see the default by looking in the Metawidget
JAR for the file met awi dget - xxx- def aul t. xm (where xxx isyour target platform, such asswi ng or st r ut s).

For reference, the defaults are:

Platform Default

Android

GWT

JSF

<array>

<conesAfterlnspectionResul t Processor />

</ array>

<array>

<conesAfterlnspecti onResul t Processor />

</ array>

<array>
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Platform Default

<conesAfterlnspecti onResul t Processor />
</ array>

JSP <array>

<conesAfterlnspecti onResul t Processor />
</ array>

Spring <array>
<conesAfterlnspecti onResul t Processor />
</ array>

Struts <array>

<conesAfterlnspecti onResul t Processor />
</ array>

3Nlng <array>
<conesAfterlnspecti onResul t Processor />
</ array>

2.3.3 Immutability

All I nspecti onResul t Processor sare required to be immutable. This means you only need asingle instance of an
I nspect i onResul t Processor for your entire application. If you are using net awi dget . xnl then Conf i gReader takes
care of thisfor you, but if you are instantiating | nspect i onResul t Processor sin Java code you should reuse instances.

2.3.4 Implementing Your Own InspectionResultProcessor

Hereisan example of acustom | nspect i onResul t Processor that chooses, and sorts, business object fields based
on aJConponent client property. It extends the code from the tutorial (see Section 1.1, “Part 1 - The First Metawidget

Application”).

package com nyapp;
import static org.netaw dget.inspector.|nspectionResultConstants.*;

i mport javax.sw ng. *;

i nport org.netaw dget.sw ng. *;

i mport org.netaw dget.inspectionresultprocessor.iface.*;
i mport org.netaw dget.util.*;

i mport org.w3c.dom *;

public class Main {

public static void main( String[] args ) {
Person person = new Person();

Swi ngMet awi dget net awi dget = new Swi ngMet awi dget () ;

met awi dget . addl nspecti onResul t Processor ( new | ncl udi ngl nspecti onResul t Processor () );
met awi dget . put Gl i ent Property( "include", new String[]{ "age", "retired" } );

met awi dget . set Tol nspect ( person );

JFrame frame = new JFrane( "Metaw dget Tutorial" );
frame. set Def aul t Cl oseCperation( JFrame. EXIT_ON_CLCSE );
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f rame. get Cont ent Pane() . add( netaw dget );
frame. set Si ze( 400, 250 );
frame.setVisible( true );

}

static class |ncludinglnspectionResultProcessor
i mpl enents | nspectionResul t Processor <El enent, Sw ngMet awi dget > {

public El ement processlnspectionResult( El enent inspectionResult, Sw ngMetaw dget netaw dget ) ({
String[] includes = (String[]) netaw dget.getC ientProperty( "include" );
El ement entity = (El ement) inspectionResult.getFirstChild();
int propertiesToC eanup = entity.get Chil dNodes().getLength();
/1 Pull out the names in order
for( String include : includes ) {

El ement property = Xm Uils.getChildWthAttributeValue( entity, NAME, include );

if ( property == null )
conti nue;

entity. appendChil d( property );
properti esToC eanup--;

}

/'l Renpove the rest

for( int loop = 0; |loop < propertiesToC eanup; |oop++ ) {
entity.renoveChild( entity.getFirstChild() );

}
return inspectionResult;
}
}
}
oTE Note
e We don't necessarily recommend this approach, asit requires hard-coding business property names and won't
N refactor well.

2.4 Widget Builders

WidgetBuilders decoupl e the process of choosing widgets based on inspection results. This section covers WidgetBuilders
in general. For in-depth documentation of individual WidgetBuilders see Chapter 6, Widget Builders.

2.4.1 Interface

All WidgetBuilders must implement the W dget Bui | der interface. Thisis asimple interface that defines only one method:

W bui |l dWdget( String el ement Name, Map<String, String> attributes, M netaw dget )

Where Wis awidget type (such as JConponent or Ul Conponent ) and Mis a Metawidget type (such as Swi nghet awi dget
or Ul Met awi dget ).
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Each WidgetBuilder must look to the el enent Nane, which istypically just 'property’ or ‘action’ from thei nspecti on-
resul t,andtothevariousat t ri but es and instantiate an appropriate widget. WidgetBuilders can use the given

met awi dget to help them if needed (for example, to access a Ul context with which to instantiate widgets). Typically
the WidgetBuilders do not need to configure the widget beyond simply instantiating it: the job of setting i ds, attaching
validators, configuring bindings and so forth is done by the W dget Pr ocessor s (see 72?).

2.4.2 Usage

Unless explicitly specified, each Metawidget will instantiate default W dget Bui | der sto match the target platform. For

example, Swi ngMet awi dget will by default instantiate an Over ri ddenW dget Bui | der , ReadOnl yW dget Bui | der and

Swi ngW dget Bui | der.

This default behaviour can be overridden either in code:

met awi dget . set W dget Bui | der ( new MyW dget Bui | der () );

Or vianet awi dget . xm

<swi ngMet awi dget xml ns="j ava: or g. met awi dget . swi ng" >
<wi dget Bui | der >
<myW dget Bui | der xm ns="j ava: com nyapp"/>
</ wi dget Bui | der >
</ swi ngMet awi dget >

This allows easy plugging in of third-party widget libraries. Note that overriding the default means the default is no longer

instantiated. In the example above, this would mean MyW dget Bui | der isused but Over ri ddenW dget Bui | der,
ReadOnl yW dget Bui | der and Swi ngW dget Bui | der are not. Thisis usually not what you want, because

MyW dget Bui | der will be focussed on a particular third party library and will want to leave widget overriding to
Overri ddenW dget Bui | der , read-only widgets (ie. |abels) to ReadOnl yW dget Bui | der and standard widgets to
Swi ngW dget Bui | der.

To achieve this, use Conposi t eW dget Bui | der .

2.4.3 CompositeWidgetBuilder

Conposi t eW dget Bui | der combines the widget libraries of several W dget Bui | der s. It defers widget building to an
internal list of W dget Bui | der s, in order, and goes with the first one that returns non-null (see figure Figure 2.5).

Metawidget CompositeWidgetBuilder I‘ WidgetBuilder #1 I WidgetBuilder # I‘ WidgetBuilder #3

asks for widget

W

T Y

asks for widget

- _____

returns null

asks for widget

-y _

returns widget

returns widget

Wl
L |

Metawidget CompositeWidgetBuilder I‘ WidgetBuilder #1 I WidgetBuilder # I‘ WidgetBuilder #3

Figure 2.5. CompositeWidgetBuilder composes multiple WidgetBuilders into one
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Inthisway W dget Bui | der sfor third party Ul component libraries (that provide specialized components) can be listed
first, and W dget Bui | der sfor the platform's standard components can be listed last (as a 'fallback’ choice).

Conposi t eW dget Bui | der can beinstantiated either in code:

met awi dget . set W dget Bui | der ( new Conposi t eW det Bui | der ( new Conposi t eW dget Bui | der Confi g()
. set W dget Bui | der s(
new MyW dget Bui | der (), new Swi ngW dget Bui | der ()
)));

Or vianet awi dget . xmi

<swi ngMet awi dget xm ns="j ava: or g. met awi dget . swi ng" >
<wi dget Bui | der >
<conposi t eW dget Bui | der
xm ns="j ava: org. met awi dget . wi dget bui | der. conposi te"
confi g="Conposi t eW dget Bui | der Confi g">
<wi dget Bui | der s>
<array>
<overriddenW dget Bui | der xm ns="j ava: or g. net aw dget . swi ng. w dget bui | der"/ >
<r eadOnl yW dget Bui | der xml ns="j ava: or g. met awi dget . swi ng. wi dget bui | der"/ >
<myW dget Bui | der xm ns="j ava: com nyapp"/>
<swi ngW dget Bui | der xm ns="j ava: or g. net awi dget. swi ng. w dget bui | der"/ >
</ array>
</ wi dget Bui | der s>
</ conposi t eW dget Bui | der >
</ wi dget Bui | der >
</ swi ngMet awi dget >

2.4.4 OverriddenWidgetBuilder

Thefirst W dget Bui | der inthe Conposi t eW dget Bui | der chain should generally be an

Overri ddenW dget Bui | der . Thislooks for existing child widgets that override default generation. What consitutes an
‘overriden widget' varies from platform to platform. For example, for Swing any child widget with the same nane will be
taken as the override (see Section 1.1.8, “Controlling Widget Creation”). Android uses thet ag attribute, JSF uses the value
binding, and so on. For details on the Over ri ddenW dget Bui | der for your platform see Chapter 6, Widget Builders.

Y ou can a'so choose to plug-in your own W dget Bui | der that detects ‘overriden widgets' based on your own criteria. Here
isan example of acustom W dget Bui | der that excludes widgets based on a client property. It extends the code from the
tutorial (see Section 1.1, “Part 1 - The First Metawidget Application”).

package com nyapp;
import static org.netaw dget.inspector.|nspectionResultConstants.*;
import java.util.*;

i mport javax.sw ng.*;

i mport org.netaw dget.sw ng.*;

i mport org.netaw dget.swi ng. w dget bui | der. *;

i mport org.netaw dget.w dget bui |l der. conposite.*;
i mport org.netaw dget.w dgetbuil der.iface. *;

i mport org.netaw dget.util.*;

public class Main {

public static void main( String[] args ) {
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Person person = new Person();

Swi ngMet awi dget net awi dget = new Swi ngMet awi dget () ;
met awi dget . set W dget Bui | der ( new Conposi t eW dget Bui | der <JConponent, Swi ngMet awi dget >(
new Conposi t eW dget Bui | der Conf i g<JConponent, Sw ngMet awi dget >() . set W dget Bui | der s(
new Excl udi ngW dget Bui | der (),
new Swi ngW dget Bui l der() ) ) );
met awi dget . put Cl i ent Property( "exclude", new String[]{ "age", "retired" } );
met awi dget . set Tol nspect ( person );

JFrame frame = new JFranme( "Metaw dget Tutorial" );
frame. set Def aul t Cl oseCperation( JFrame. EXI T_ON_CLCSE );
f rame. get Cont ent Pane() . add( netaw dget );

frame. set Si ze( 400, 250 );

frame.setVisible( true );

}

static class Excludi ngW dget Bui | der
i mpl enents W dget Bui | der <JConponent, Swi ngMet awi dget > {
publ i ¢ JConponent buil dWdget( String el ement Name, Map<String, String> attributes,
Swi ngMet awi dget net aw dget ) {
String[] exclude = (String[]) netaw dget.getCientProperty( "exclude" );

if ( ArrayUtils.contains( exclude, attributes.get( NAME )))
return new Stub();

return null;
}
}
}
oTE Note
- We don't necessarily recommend this approach, asit requires hard-coding business property hames and won't
) refactor well.
NOTE Note

Although you could adapt this approach to only include (instead of exclude) certain fields, you could not adapt
it toinclude fieldsin the order given in the client property. Thisis because W dget Bui | der sonly operate on
single widgets at atime. Instead, see Section 2.3, “Inspection Result Processors’

2.4.5 ReadOnlyWidgetBuilder

The second W dget Bui | der inthe Conposi t eW dget Bui | der chain should generally be aReadOnl yW dget Bui | der .
This builds standard platform widgets (ie. |abels) for fieldswith r ead- onl y="t rue" .

The exception to this rule would be if you wanted to add a custom W dget Bui | der for awidget library that had its
own read-only components, or if you wanted to customise the read-only handling. Here is an example of a custom

W dget Bui | der that returns non-editable JText Fi el ds(instead of JLabel s) for read-only fields. It extends the code
from the tutorial (see Section 1.1, “Part 1 - The First Metawidget Application”).

package com nyapp;
inport static org.netaw dget.inspector.|nspectionResultConstants.*;

import java.util.*;
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i mport javax.sw ng. *;

i mport org.netaw dget.sw ng.*;

i mport org.netaw dget.sw ng. w dget bui | der. *;

i mport org.netaw dget.w dget bui | der. conposite.*;
i mport org.netaw dget.w dget buil der.iface. *;

i mport org.netaw dget.util.*;

public class Main {

public static void main( String[] args ) {

Per son person = new Person();

Swi ngMet awi dget net awi dget = new Swi ngMet awi dget () ;
met awi dget . set W dget Bui | der ( new Conposi t eW dget Bui | der <JConponent, Swi ngMet awi dget >(
new Conposi t eW dget Bui | der Conf i g<JConponent, Sw ngMet awi dget >() . set W dget Bui | der s(
new ReadOnl yText Fi el dW dget Bui | der (),
new Swi ngW dget Bui l der() ) ) );
met awi dget . set Tol nspect ( person );

JFrame frame = new JFrame( "Metaw dget Tutorial" );
frame. set Def aul t Cl oseCperation( JFrame. EXI T_ON_CLCSE );
f rame. get Cont ent Pane() . add( netaw dget );

frame. set Si ze( 400, 250 );

frame.setVisible( true );

static class ReadOnl yText Fi el dW dget Bui | der

}
}

i mpl enents W dget Bui | der <JConponent, Swi ngMet awi dget > {
publ i ¢ JConponent buil dWdget( String el ement Name, Map<String, String> attributes,
Swi ngMet awi dget net awi dget ) {
if ( 'WdgetBuilderUtils.isReadOnly( attributes ) )
return null;

if ( TRUE equal s( attributes.get( H DDEN )))
return null;

Cl ass<?> clazz = ClassUils.niceForNane( attributes.get( TYPE ) );
if ( String.class.equals( clazz ) || clazz.isPrimtive() ) {
JTextField textField = new JTextField();

textField.setEditable( false );

return textField;

}

return null;

}

246D

efaults

All Metawidgets have default W dget Bui | der s. Overriding the default means the default is no longer instantiated. Usually

thisis not what you want, so you should consider instantiating the default along with your new W dget Bui | der (ie. use
Conposi t eW dget Bui | der ). You can see the default by looking in the Metawidget JAR for the file met awi dget - xxx-
def aul t. xm (wherexxx isyour target platform, such asswi ng or st r ut s).

For reference, the defaults are:
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Android ..TODO...
GWT ..TODO...
JSF <conposi t eW dget Bui | der confi g="Conposit eW dget Bui | der Confi g">
<wi dget Bui | der s>
<array>
<overri ddenW dget Bui | der />
<r eadOnl yW dget Bui | der />
<ht Ml W dget Bui | der />
</ array>
</ wi dget Bui | der s>
</ conposi t eW dget Bui | der >
JSP <conposi t eW dget Bui | der confi g="Conposi t eW dget Bui | der Confi g" >
<wi dget Bui | der s>
<array>
<overri ddenW dget Bui | der />
<r eadOnl yW dget Bui | der />
<ht ml W dget Bui | der />
</ array>
</ wi dget Bui | der s>
</ conposi t eW dget Bui | der >
Spring <conposi t eW dget Bui | der confi g="Conposit eW dget Bui | der Confi g" >
<wi dget Bui | der s>
<array>
<overri ddenW dget Bui | der />
<spri ngW dget Bui | der />
<readOnl yW dget Bui | der />
<ht mM W dget Bui | der />
</ array>
</ wi dget Bui | der s>
</ conposi t eW dget Bui | der >
Struts <conposi t eW dget Bui | der confi g="Conposi t eW dget Bui | der Confi g" >
<wi dget Bui | der s>
<array>
<overri ddenW dget Bui | der />
<strut sWdget Bui | der />
<r eadOnl yW dget Bui | der />
<ht mM W dget Bui | der />
</ array>
</ wi dget Bui | der s>
</ conposi t eW dget Bui | der >
Swing <conposi t eW dget Bui | der confi g="Conposi t eW dget Bui | der Confi g" >

<wi dget Bui | der s>
<array>
<overri ddenW dget Bui | der />
<readOnl yW dget Bui | der />
<swi ngW dget Bui | der />
</ array>
</ wi dget Bui | der s>
</ conposi t eW dget Bui | der >
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2.4.7 Immutability

All WidgetBuilders are required to be immutable. This means you only need a single instance of a WidgetBuilder for
your entire application. If you are using met awi dget . xm then Conf i gReader takes care of thisfor you, but if you are
instantiating WidgetBuilders in Java code you should reuse instances.

Note that immutable only means W dget Bui | der s cannot be changed once instantiated - it does not mean they cannot
be configured. Many W dget Bui | der s have corresponding xxxConf i g classesthat allow them to be configured prior to
instantation in atype-safe way. For example, aHt ml W dget Bui | der can be configured in code:

met awi dget . set W dget Bui | der ( new Ht m W dget Bui | der ( new Ht ml W dget Bui | der Confi g()
. set Dat aTabl eStyl ed ass( "data-table" )));

Orinnet awi dget . xni :

<ht M W dget Bui | der xm ns="j ava: or g. net awi dget . f aces. conponent . ht m . wi dget bui | der"
confi g="H m W dget Bui | der Confi g">
<dat aTabl eSt yl e ass>
<bool ean>dat a- t abl e</ bool ean>
</ dat aTabl eStyl eCl ass>
</ ht Ml W dget Bui | der >

2.4.8 Implementing Your Own WidgetBuilder

The pluggable nature of W dget Bui | der smakesit easy to add your own. Because Conposi t eW dget Bui | der can
be used to chain W dget Bui | der stogether, you only need worry about supporting your particular component library's
widgets. You can simply return nul | for all other types of fields and rely on another W dget Bui | der further down the
chain to instantiate one of the usual widgets.

For example, Ri chFacesW dget Bui | der only instantiates the RichFaces components, and returnsnul | for everything
else.

Hereis an example of acustom W dget Bui | der that usestwo JRadi oBut t ons, instead of the usual JCheckBox, to
represent bool ean properties. It extends the code from the tutorial (see Section 1.1, “Part 1 - The First Metawidget

Application”).

package com nyapp;
import static org.netaw dget.inspector.|nspectionResultConstants.*;

import java.awt.*;

inport java.util.*;

i nport javax.sw ng.*;

i mport org.netaw dget.sw ng.*;

i mport org.netaw dget.swi ng. w dget bui | der. *;

i mport org.netaw dget.w dget bui |l der. conposite.*;
i mport org.netaw dget.w dget bui |l der.inpl.*;

public class Main {

public static void main( String[] args ) {
Person person = new Person();

Swi ngMet awi dget net awi dget = new Swi ngMet awi dget () ;
met awi dget . set W dget Bui | der ( new Conposi t eW dget Bui | der <JConponent, Swi ngMet awi dget >(
new Conposit eW dget Bui | der Conf i g<JConponent, Sw ngMet awi dget >() . set W dget Bui | der s(
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new JRadi oButt onW dget Bui | der (),
new Swi ngW dget Bui l der() ) ) );
met awi dget . set Tol nspect ( person );

JFrame frame = new JFranme( "Metaw dget Tutorial" );
frame. set Def aul t Cl oseCperation( JFrame. EXI T_ON_CLCSE );
frame. get Cont ent Pane() . add( netaw dget );

frame. set Si ze( 400, 250 );

frame.setVisible( true );

}

static class JRadi oButtonW dget Bui | der
i mpl enents W dget Bui | der <JConponent, Swi ngMet awi dget > {

publ i ¢ JConponent buil dWdget( String el ement Name, Map<String, String> attributes,
Swi ngMet awi dget net awi dget ) {

if ( !"boolean".equals( attributes.get( TYPE ) ) )
return null;

JRadi oButton trueButton = new JRadi oButton( "True" );
JRadi oButton fal seButton = new JRadi oButton( "False" );
JPanel panel = new JPanel ();

panel . set Layout ( new GridLayout( 2, 1) );

panel . add( trueButton );

panel . add( fal seButton );

Butt onGroup buttonG oup = new ButtonG oup();
butt onG oup. add( trueButton );
butt onG oup. add( fal seButton );

return panel;

}

Generatean XML Schema

If your W dget Bui | der has an xxxW dget Bui | der Conf i g class, consider defining an XML Schemafor it.
Thisis optional, but allows users to validate their use of your W dget Bui | der intheir met awi dget . xm at
development time. Thereisan Ant task, or g. met awi dget . confi g. Xnl SchemaGener at or Task, provided
in the source distribution that can help with this by auto-generating the schema. All the existing M etawidget
schemas are generated using this Ant task.

Special considerations for Java Server Faces

When developing W dget Bui | der s for JSF component libraries, be aware that M etawidget integrates with the JSF
lifecyclein a dlightly unorthodox way. Upon POSTback, Metawidget first decodes, processes validators and updates the
business model as usual. Upon encodeBegi n, however, Metawidget destroys and recreates all previously generated

Ul Conponent S. Thisis so the Ul Conponent s can adapt to updates to the business model. For example, they might need to
be changed from a Ul Qut put Text toaUl | nput Text if the user clicksan Edi t button.

In most cases such recreation works well, but on occasion a component may not be expecting to be recreated, and may not
function properly. For example, the ICEfaces Sel ect | nput Dat e component stores the state of its date popup internally.

If it isrecreated, this state islost and the popup never appears. For such components, W dget Bui | der authors can set the
attribute Ul Met awi dget . COVPONENT_ATTRI BUTE_NOT_RECREATABLE on the component to prevent its destruction and
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recreation. Of course, this somewhat impacts its flexibility. For example, aSel ect | nput Dat e would not be able to change

its date format in response to another component on the form.

2.5 Widget Processors

W dget Pr ocessor sallow arbitrary processing of awidget following its building by aw dget Bui | der and beforeits
inclusionin the Layout . This section covers W dget Pr ocessor sin genera. For in-depth documentation of individual

W dget Pr ocessor s see Chapter 7, WidgetProcessors.

2.5.1 Interface

All W dget Pr ocessor s must implement the W dget Pr ocessor interface. Thisisasimple interface that defines only one

method:

W processW dget ( W wi dget,

Where Wis awidget class (ie. JConmponent , Ul Conponent etc) and M isaMetawidget class (ie. Swi nghvet awi dget ,

Ul Met awi dget €tc).

pr ocessW dget iscalled for each widget built by the W dget Bui | der s. W dget Pr ocessor s can modify the given

String el ement Name, Map<String, String> attributes,

M net awi dget ) ;

wi dget according to the given el ement Name and various at t r i but es. They can use the given et awi dget to help them

if needed (for example, to access a Ul context with which to create validators).

The pr ocessW dget method must return the processed widget. Thisistypically the same asthe given wi dget . The parent
Metawidget then passes this to the next W dget Pr ocessor inthelist as show in Figure 2.6.

Metawidget BindingProcessor ConverterProcessor ValidatorProcessor
! asks to process >!

adds data hinding :“—_|
|

|
¢ returns bound widget |
|

asks to process

™
L

adds converter H’__|

——Ar— -

asks to process

v

adds validator ,“—_|
I

.

|
|
|
|
|
|
:
|'etu|'n|s widget with converter
|
|
i
|
|
]
|
|
|
|

]
returns widget with validator !
|

Ietawidget BindingProcessor

ConverterProcessor

‘ WalidatorProcessor

Figure 2.6. Typical WidgetProcessor list

In most cases the W dget Pr ocessor will simply be modifying the givenwi dget (adding validators, changing styles and

so on). However it can decide to swap the widget out by returning a different widget. This new widget will then be passed

down thelist as shown in Figure 2.7. For an example use of this capability, see H ddenFi el dPr ocessor .

M etawidget
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Metawidget HiddenFieldProcessar I‘ WidgetProcessor #£2

. . I
gives stub for processing !
pi

I

substitutes stub |

for hidden field |

I
I
returns hidden field !

Y e S

1
gives hidden field for processing )
]
Metawidget HiddenFieldProcessar I‘ WidgetProcessor #2

Figure 2.7. WidgetProcessor s can substitute widgets

Alternatively, the W dget Pr ocessor can decide to exclude the widget entirely by returning null. Subsequent
W dget Pr ocessor swill not be called, as shown in Figure 2.8, and no widget will be added to the Layout .

Metawidget WidgetProcessor #1 I WidgetProcessor #2

. . . I
gives widget for processing !
i

|

decides to |
exclude widget |
|

I
returns null !

. P

1
Metawidget WidgetProcessor #1 I WidgetProcessor #2

Figure 2.8. WidgetProcessors can exclude widgets

Thelist of W dget Pr ocessor s is maintained by the parent Metawidget, and is changeable (this is different to say,
Conposi t el nspect or or Conposi t eW dget Bui | der whose lists areimmutable). This capability is designed to allow
easy attaching of event handlers, and scenarios such asinner classes that have connections to their parent class:

final Cbject soneQoject = ...;

met awi dget . addW dget Processor ( new W dget Processor <JConmponent, Swi nghet awi dget >() {
JComponent processW dget ( JConmponent w dget, String el ement Name, Map<String, String> attributes,
Swi ngMet awi dget net awi dget ) {
...decide whether to attach event handler...

wi dget.add( new AbstractAction() {
public void actionPerforned( ActionEvent e ) {
sonebj ect . doSonet hi ng() ;
}
}
}

}

2.5.2 Advanced Interface

The W dget Pr ocessor interface only has asingle method. This allowsiit to take advantage of Java 7 language features
such as:

net awi dget . addW dget Pr ocessor (
#(JConmponent w, String name, Map<String, String> attr, Sw ngMetaw dget m
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{ W #(ActionEvent e) { soneObject.doSonething } ) } );

However for those needing more control over the W dget Pr ocessor lifecycle thereis an extended interface
AdvancedW dget Pr ocessor . Thisinterface defines two additional methods:

voi d onStartBuild( M netaw dget );

voi d onEndBui | d( M et awi dget );

Metawidget WidgetProcessar

| onStarntBuild ':

loop |l [widget] i
| processWidget I'
| |

| |

! anEndBuild .'

| |

Metawidget WidgetProcessor

Figure 2.9. onStartBuild and onEndBuild are called once, processwWidget is called for each widget

Thefirst method, onSt ar t Bui | d, iscalled at the start of the widget building process, before the W dget Bui | der iscalled.
W dget Pr ocessor s may wish to act on this event to initialize themselves ready for processing. However it is acceptable to
do nothing.

The last method, onEndBui | d, iscalled at the end of the widget building process, after all widgets have been built and
added to the Layout . W dget Pr ocessor smay wish to act on this event to clean themselves up following processing.
However it is acceptable to do nothing.

2.5.3 Defaults

Most Metawidgets have default W dget Pr ocessor s. You can see the default by looking in the Metawidget JAR for the file
met awi dget - xxx- def aul t . xm (where xxx isyour target platform, such asswi ng or st r ut s).

For reference, the defaults are:

Android (none)
GWT (none)
JSF P

<requi redAttribut eProcessor />
<i nmmedi at eAt tri but eProcessor />
<st andar dBi ndi ngPr ocessor />

<r eadabl el dProcessor />

<| abel Processor />

<st andar dVal i dat or Processor />
<st andar dConvert er Processor />
<cssStyl eProcessor />

</ array>
Jsp (none)
Spring (none)
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Platform Default
Struts (none)
SNing <array>
<refl ecti onBi ndi ngProcessor />
</ array>

2.5.4 Immutability

All W dget Processor sare required to be immutable. This means you only need a single instance of aW dget Pr ocessor
for your entire application. If you are using met awi dget . xn then Conf i gReader takes care of thisfor you, but if you are
instantiating W dget Pr ocessor sin Java code you should reuse instances.

Although individual W dget Pr ocessor sareimmutable, the Li st they are contained in can be changed. Methods such as
addW dget Processor alowsclientsto dynamicaly add W dget Pr ocessor sat runtime. Thisis useful for adding event
handlers (see Section 2.5.1, “Interface”).

Note that immutable only means W dget Pr ocessor s cannot be changed once instantiated - it does not mean they cannot
be configured. Many W dget Pr ocessor s have corresponding xxxConf i g classes that allow them to be configured prior to
instantation in atype-safe way. For example, aBeansBi ndi ngPr ocessor can be configured in code:

met awi dget . addW dget Processor ( new BeansBi ndi ngPr ocessor ( new BeansBi ndi ngPr ocessor Confi g()
. set Updat eStrat egy( UpdateStrategy. READ WRI TE )));

Orinnet awi dget . xni :

<beansBi ndi ngProcessor xml ns="java: org. met awi dget. swi ng. wi dget pr ocessor . bi ndi ng. beansbi ndi ng"
confi g="BeansBi ndi ngPr ocessor Confi g">
<updat eStr at egy>
<enun>READ_W\RI TE</ enun®
</ updat eStr at egy>
</ beansBi ndi ngPr ocessor >

2.5.5 Implementing Your Own WidgetProcessor

Hereis an example of acustom W dget Pr ocessor to add tooltipsto add JConponent s. It extends the code from the
tutorial (see Section 1.1, “Part 1 - The First Metawidget Application”).

package com nyapp;

import static org.netaw dget.inspector.|nspectionResultConstants.*;
inmport java.util.*;

i nport javax.sw ng.*;

i mport org.netaw dget.sw ng.*;

i mport org.netaw dget.w dget processor.inpl.*;

public class Main {

public static void main( String[] args ) {
Person person = new Person();

Swi ngMet awi dget net awi dget = new Swi ngMet awi dget () ;
met awi dget . addW dget Processor ( new Tool ti pProcessor() );
net awi dget . set Tol nspect ( person );
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JFrame frame = new JFrame( "Metaw dget Tutorial" );
frame. set Def aul t Cl oseCperation( JFrame. EXI T_ON_CLCSE );
frame. get Cont ent Pane() . add( netaw dget );

frame. set Si ze( 400, 250 );

frame.setVisible( true );

static class Tool ti pProcessor
i mpl enents W dget Processor <JConponent, Sw ngMet awi dget > {

publ i ¢ JConponent processW dget( JConmponent wi dget, String el ement Nane,
Map<String, String> attributes, Sw ngMetaw dget netaw dget ) {
wi dget . set Tool Ti pText ( attributes.get( NAMVE ) );
return w dget;
}
}
}

Likel nspectors, | nspecti onResul t Processor s, W dget Bui | der sand Layout S, W dget Pr ocessor sare required

to be immutable. However you can still make them configurable by using xxxW dget Pr ocessor Conf i g classes. For
example:

public class TooltipProcessorConfig {
private String nPrefix;

public Tool ti pProcessorConfig setPrefix( String prefix ) {
mPrefix = prefix;
return this;

}

public String getPrefix() {
return nPrefix;

}

/'l ...nust override equals and hashCode too.. .

}

These xxxW dget Pr ocessor Confi g classes are then passed to the W dget Pr ocessor at construction time, and stored
internally:

public class Tool tipProcessor {
private String nPrefix;

publ i c Tool ti pProcessor( Tool ti pProcessorConfig config ) {
nPrefix = config.getPrefix();
}
}

This mechanism can then be controlled either programmatically:

Or through metawidget.xml:

met awi dget . addW dget Processor ( new Tool ti pProcessor( new Tool ti pProcessor Config().setPrefix("Tip:")));

<t ool ti pProcessor xm ns="java: com foo" config="Tool ti pProcessor Config">
<prefix>
<string>Ti p: </string>

M etawidget
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</ prefix>
</tool ti pProcessor>

A Config classes must override equals and hashCode

\ If you want your configurable W dget Pr ocessor to be cacheable and reusable by Conf i gReader and

met awi dget . xm , the xxxW dget Pr ocessor Conf i g class must override equal s and hashCode.
Generatean XML Schema

If you intend your W dget Pr ocessor to be configurable vianmet awi dget . xmi , consider

defining an XML Schemafor it. Thisis optional, but allows users to validate their use of your

W dget Processor intheir net awi dget . xnl at development time. Thereis an Ant task,

or g. met awi dget . confi g. Xnl SchemaGener at or Task, provided in the source distribution that can help
with this by auto-generating the schema. All the existing Metawidget schemas are generated using this Ant
task.

TE
note

2.6 Layouts

Layout s arrange widgets on the screen, following their building by aw dget Bui | der and processing by any
W dget Pr ocessor s. This section covers Layout sin general. For in-depth documentation of individual Layout s see
Chapter 8, Layoults.

2.6.1 Interface

All Layout s must implement the Layout interface. Thisis asimple interface that defines only one method:

voi d | ayout Wdget (W wi dget, String el ement Name, Map<String, String> attributes, C container, M netaw dget);
Where Wis awidget class (ie. Cont r ol , JConponent etc), C iswidget container class (ie. Conposi t e, JConponent €tc)
and M isaMetawidget class (ie. Swt Met awi dget , Swi ngMet awi dget €tc).

| ayout W dget iscalled for each widget. Layout s should add the given wi dget asachild of the given cont ai ner,
according to the given el ement Nane and at t ri but es. They can use the given met awi dget to access additional services
if needed (such as state saving).

2.6.2 Advanced Interface

The Layout interface only has a single method. However for those needing more control over the Layout lifecyclethere
is an extended interface AdvancedLayout . Thisinterface defines four additional methods:

voi d onStartBuil d(M net awi dget);
voi d start Cont ai ner Layout (W cont ai ner, M net awi dget) ;

voi d endCont ai ner Layout (W cont ai ner, M net aw dget) ;

voi d onEndBui | d( M net awi dget) ;
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Wetawidget Layout
! onStartBuild }l

loop I: [container]
I
]

statContainerLayout

w

loop [widget]

1 layoutWidget

Y ¥ ____ ™

endContainerLayout ;:
Ll
I

I
onEndBuild o
P
Metawidget Layout

Figure 2.10. startContainer Layout and endContainerLayout are
called for each container, layoutWidget is called for each widget

Thefirst method, onSt ar t Bui | d, iscalled at the start of the widget building process, before the W dget Bui | der iscalled.
Layout s may wish to act on this event to initialize themselves ready for processing, or to perform 'outermost-container-
only' processing, such as adding facets. However it is acceptable to do nothing.

The second method, st ar t Cont ai ner Layout , iscaled to initialize the given cont ai ner . It is acceptable to do nothing.
The third method, endCont ai ner Layout , is called to finish the given cont ai ner . It is acceptable to do nothing.

The last method, onEndBui | d, iscalled at the end of the widget building process, after all widgets have been built and
added to the Layout . Layout Smay wish to act on this event to clean themselves up following processing, or to perform
‘outermost-container-only' processing, such as adding facets. However it is acceptable to do nothing.

2.6.3 LayoutDecorator

Layout Decor at or alows you to combine multiple Layout stogether in a heirarchy. Conceptually, thisis similar

to Conposi t el nspect or or Conposi t eW dget Bui | der, but Layout s are fundamentally different in that most
are 'end points' that cannot sensibly be composed into sequential lists (eg. what should happen if you try to combine a
Gi dBagLayout with aFl owLayout ?).

Rather, Layout s must be combined heirarchically, with an 'outer’ Layout delegating to asingle 'inner’ Layout .
Layout Decor at or isan abstract class that can be extended in order to decorate other Layout s. For example,
G i dBagLayout can be decorated using TabbedPaneLayout Decor at or to add tabbed section functionality.

<nmet aw dget Layout >
<t abbedPanelLayout Decor at or xnl ns="j ava: or g. net awi dget . swi ng. | ayout "
confi g="TabbedPaneLayout Decor at or Confi g" >
<l ayout >
<gri dBagLayout />
</l ayout >
</ t abbedPanelLayout Decor at or >
</ met awi dget Layout >

A Layout Decor at or can also decorate another Layout Decor at or to provide fine-grained control over nested sections.
For example, the business abject...

public class Person {
@i Section( { "Person", "Nanme" } )
public String firstnaneg;
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public String surnane;

@Ji Section( { "Person", "Contact Detail" } )
public String tel ephone;
}

...could be rendered using nested TabbedPanelLayout Decor at or S...

<met aw dget Layout >
<t abbedPanelLayout Decor at or xmi ns="j ava: or g. met awi dget. swi ng. | ayout"
confi g="TabbedPaneLayout Decor at or Confi g" >
<l ayout >
<t abbedPanelLayout Decor at or confi g="TabbedPaneLayout Decor at or Confi g" >
<l ayout >
<gri dBagLayout />
</l ayout >
</ t abbedPanelLayout Decor at or >
</l ayout >
</t abbedPanelLayout Decor at or >
</ met awi dget Layout >

..asshownin Figure 2.11.

b
Bleiarioeiasional aExl
Person

[ Name | Contact Detail

Firstname: | |

Surname: | |

Figure 2.11. Nested TabbedPanelayoutDecorators

Alternatively, it could use a TabbedPaneLayout Decor at or nested within a Separ at or Layout Decor at or ...

<met aw dget Layout >
<separ at or Layout Decor at or xmi ns="j ava: org. met awi dget. swi ng. | ayout"
confi g="Separ at or Layout Decor at or Confi g" >
<l ayout >
<t abbedPanelLayout Decor at or confi g="TabbedPaneLayout Decor at or Confi g" >
<l ayout >
<gri dBagLayout />
</l ayout >
</ t abbedPanelLayout Decor at or >
</l ayout >
</ separ at or Layout Decor at or >
</ met awi dget Layout >

...asshownin Figure 2.12.
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E2 Wetawitdeetaltorial a@m_i

Person

((Name |  Contact Detail

Firstname: | |

Surname: | |

Figure 2.12. TabbedPanelLayoutDecorator within a Separator LayoutDecor ator

Or the opposite - a Separ at or Layout Decor at or nested within a TabbedPanelLayout Decor at or ...

<met aw dget Layout >
<t abbedPanelLayout Decor at or xmi ns="j ava: or g. met awi dget. swi ng. | ayout"
confi g="TabbedPaneLayout Decor at or Confi g" >
<| ayout >
<separ at or Layout Decor at or confi g="Separ at or Layout Decor at or Confi g" >
<l ayout >
<gri dBagLayout />
</l ayout >
</ separ at or Layout Decor at or >
</l ayout >
</t abbedPanelLayout Decor at or >
</ met awi dget Layout >

...asshownin Figure 2.13.

ﬁél MELawWIt Pl o el a Q m_i
Person

Name

Firstname: | |

Surname: | |

Contact Detail

Telephone: | |

Figure 2.13. Separator LayoutDecorator within a TabbedPanel.ayoutDecorator

2.6.4 Defaults

All Metawidgets have default Layout s. You can see the default by looking in the Metawidget JAR for the file
met awi dget - xxx- def aul t. xm (where xxx isyour target platform, such asswi ng or st r ut s).
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For reference, the defaults are:

Platform Default
Android <t ext Vi ewLayout Decor at or conf i g="Text Vi ewLayout Decor at or Confi g" >
<l ayout >
<t abl eLayout />
</ | ayout >

</ t ext Vi emLayout Decor at or >

GWT Label Layout Decor at or around aFl exTabl eLayout
JSF <out put Text Layout Decor at or confi g="Qut put Text Layout Decor at or Confi g" >
<l ayout >
<si npl eLayout />
</ | ayout >

</ out put Text Layout Decor at or >

JsP <headi ngTagLayout Decor at or confi g="Headi ngTagLayout Decor at or Confi g" >
<l ayout >
<ht m Tabl eLayout />
</l ayout >
</ headi ngTagLayout Decor at or >

Spring <headi ngTagLayout Decor at or confi g="Headi ngTagLayout Decor at or Conf i g" >
<| ayout >
<ht m Tabl eLayout />
</l ayout >
</ headi ngTagLayout Decor at or >

Struts <headi ngTagLayout Decor at or confi g="Headi ngTagLayout Decor at or Conf i g" >
<l ayout >
<ht m Tabl eLayout />
</ | ayout >
</ headi ngTagLayout Decor at or >

Swing <separ at or Layout Decor at or confi g="Separ at or Layout Decor at or Conf i g" >
<| ayout >
<gri dBagLayout />
</ | ayout >
</ separ at or Layout Decor at or >

2.6.5 Immutability

All Layout sare required to be immutable. This means you only need asingle instance of aLayout for your entire
application. If you are using met awi dget . xm then Conf i gReader takes care of thisfor you, but if you are instantiating
Layout sin Java code you should reuse instances.

Note that immutable only means Layout s cannot be changed once instantiated - it does not mean they cannot be
configured. Many Layout s have corresponding xxxConf i g classes that allow them to be configured prior to instantation in
atype-safe way. For example, an Ht nl Tabl eLayout can be configured in code:

met awi dget . set Layout ( new Ht ml Tabl eLayout ( new Ht ml Tabl eLayout Confi g() . set Number Of Col utms( 2 ));

Orin et awi dget . xm :
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<ht m Tabl eLayout xm ns="j ava: org. met awi dget.j sp.tagext. htm .| ayout"
confi g="H m Tabl eLayout Confi g">
<nunber O Col utms>
<int>2</int>
</ nunmber O Col utms>
</ ht M Tabl eLayout >

2.6.6 Implementing Your Own Layout

Hereis an example of acustom Layout that arranges componentsin abulleted HTML list. It could be useful for, say,
arranging act i on elements that were represented by HTML anchor tags:

package com nyapp;

import java.util.*;

i mport javax.servlet.jsp.*;

import javax.servlet.jsp.tagext.*;

i nport org.netaw dget.jsp.*;

i mport org.netaw dget.jsp.tagext.*;

i mport org.netaw dget.|ayout.iface.*;

public class HtmListLayout
i mpl enents AdvancedLayout <Tag, Met aw dget Tag> {

public void onStartBuil d( Metaw dget Tag net awi dget Tag ) {}

public void startContai nerLayout ( Tag contai ner Tag, Metaw dget Tag net awi dget Tag ) {
try {
JspWiter witer = netaw dget Tag. get PageContext (). getQut();
witer.wite( "<ul>");
} catch ( Exception e ) {
t hrow Layout Excepti on. newException( e );
}
}

public void layoutChild( Tag tag, String el enent Nane, Map<String, String> attributes,
Tag contai ner Tag, Metaw dget Tag net awi dget Tag ) {
try {
JspWiter witer = netaw dget Tag. get PageContext (). getQut();
witer.wite( "<li>");
witer.wite( JspUils.witeTag( netaw dget Tag. get PageContext(), tag, containerTag, null ) );
witer.wite( "</li>");
} catch ( Exception e ) {
t hrow Layout Excepti on. newException( e );
}
}

public voi d endCont ai ner Layout ( Tag contai ner Tag, Metaw dget Tag net awi dget Tag ) {
try {
JspWiter witer = netaw dget Tag. get PageContext (). getQut();
witer.wite( "</ul>");
} catch ( Exception e ) {
t hrow Layout Excepti on. newException( e );
}
}

public void onEndBuil d( Metaw dget Tag netaw dget Tag ) {}
}
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Likel nspect or s, W dget Bui | der sand W dget Pr ocessor S, Layout s are required to be immutable. However they will
generally need to use some internal state, such as tracking the current row in atable layout. This can be achieved in two

ways:

1. For state that will remain constant throughout the life of the Layout , such asa CSS class to put on a generated HTML
table, use xxxLayout Conf i g classes. For example:

public class Html Tabl eLayout Config {
private String nTabl eStyl e;

public H m Tabl eLayout Confi g set Tabl eStyle( String tableStyle ) {
mTabl eStyl e = tabl eStyl e;
return this;

}

public String getTabl eStyl ed ass() {
return nrabl eStyl ed ass;

}

/'l ...nust override equals and hashCode too.. .

}

These xxxLayout Conf i g classes are then passed to the Layout at construction time, and stored internally:

public class Htnl Tabl eLayout {
private String nirabl eStyl e;

publ i c Htnm Tabl eLayout () {
thi s( new H ml Tabl eLayout Config() );

}

public H m Tabl eLayout ( Htm Tabl eLayout Config config ) {
nlabl eStyl e = confi g. get Tabl eStyl e();

}
}

This mechanism can then be controlled either programmatically:

met awi dget . set Layout ( new Ht ml Tabl eLayout ( new Ht m Tabl eLayout Confi g() . set Tabl eStyl eC ass("fo00")));

Or through metawidget.xml:

<ht M Tabl eLayout xm ns="j ava: org. met awi dget.j sp.tagext. htm .l ayout" confi g="Ht nm Tabl eLayout Confi g">

<t abl eStyl eCl ass>
<string>foo</string>
</tabl eStyl el ass>
</ ht m Tabl eLayout >

If you want your configurable Layout to be cacheable and reusable by Conf i gReader and

Config classes must override equals and hashCode
r
met awi dget . xm , the xxxLayout Conf i g class must override equal s and hashCode.

ofE Generatean XML Schema
s If you intend your Layout to be configurable vianet awi dget . xml , consider defining an XML Schema

for it. Thisisoptional, but allows users to validate their use of your Layout intheir met awi dget . xml
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at development time. Thereisan Ant task, or g. net awi dget . conf i g. Xm SchemaGener at or Task,
provided in the source distribution that can help with this by auto-generating the schema. All the existing
Metawidget schemas are generated using this Ant task.

2. For state that will change during laying out, such as tracking the current row, store it in the Metawidget that is passed in
tostart Cont ai ner Layout , | ayout Chi | d and endCont ai ner Layout . You may want to further wrap the statein a
small helper class, for example:

public void | ayout Child( JConponent conponent, String el enent Nane, Map<String, String> attributes,
JComponent contai ner, Sw ngMetaw dget netaw dget ) {
get Stat e( contai ner ).current Rowt+;

}

private State getState( Swi nghetaw dget netaw dget ) {
State state = (State) container.getdientProperty( getdass() );

if ( state == null ) {
state = new State();
met awi dget . put Cl i ent Property( getC ass(), state );

}

return state;

}

static class State {
i nt current Row,

}

2.7 metawidget.xml and ConfigReader

met awi dget . xm isan aternate (and optional) way to configure Metawidget. It allows you to configure a M etawidget
without writing any Java code. This can be useful in environments with intermediate languages that shield the developer
from the raw Java, such as JSPs or Facelets. It can also be useful asasingle place for configuring multiple Metawidgets,
such as across multiple dialogs of a desktop application.

Themet awi dget . xm format, as parsed by or g. met awi dget . confi g. Conf i gReader , is specialised for configuring
Metawidget instances. The following sections explore some of the features of the XML format and Conf i gReader .

2.7.1 Constructing New Objects

Conf i gReader can construct new instances of objects. The XML element name is the Java class name and the XML
namespace is the Java package. The following example constructs an or g. met awi dget . swi ng. Swi nghet awi dget .

<met awi dget xm ns="http:// metaw dget. org"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi:schemalLocation="http://metaw dget.org http://nmetaw dget. org/ xsd/ met awi dget - 1. 0. xsd" >

<swi ngMet awi dget xm ns="j ava: or g. met awi dget. swi ng"/ >

</ net awi dget >

Using the XML namespace to denote the Java package allows the (optional) plugging in of XML Schemavalidation on a
per-package basis. For example:
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<swi ngMet awi dget xml ns="j ava: or g. net awi dget . swi ng"
xsi:schemalLocati on="j ava: org. met awi dget.swi ng http://metaw dget. org/ xsd/ org. met awi dget. sw ng-1. 0. xsd"/ >

2.7.2 Calling Setter Methods

Within an object, Conf i gReader can call set XXX methods. The following example calls the set Opaque method of
Swi nghet awi dget :

<met awi dget xml ns="http:// metaw dget. org"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi :schemalLocation="http:// metaw dget.org http://netaw dget. org/ xsd/ net aw dget-1. 0. xsd" >

<swi ngMet awi dget xml ns="j ava: or g. met awi dget . swi ng" >
<opaque>
<bool ean>t r ue</ bool ean>
</ opaque>
</ swi ngMet awi dget >

</ net aw dget >

Multi-parameter methods are also supported. The following example callsthe set Par anet er method of
Ht M Met awi dget (it takes two arguments):

<met awi dget xm ns="http:// nmetaw dget. org"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xsi :schemalLocation="http:// metaw dget.org http://netaw dget. org/ xsd/ net awi dget - 1. 0. xsd" >

<ht M Met awi dget xnl ns="j ava: or g. met awi dget . f aces. conponent . ht ml ">
<par anet er >
<string>nunber & Col utms</ st ri ng>
<i nt >2</int>
</ par anet er >
</ ht mM Met awi dget >

</ net awi dget >

2.7.3 Constructing Primitive Types

As alluded to in the previous section, when calling set XXX methods the XML format can specify simple types. The
previous example used bool ean, stri ng andi nt . Also supported are:

Element name Javatype

<array> constructs a Java array. The array's component type (ie. St ri ng[ ],
i nt[] etc) isbased on the signature of the method being invoked (ie.
set | nspectors( |nspector... ))
<bool ean> Javabool ean primitive
<bundl| e> uses Resour ceBundl e. get Bundl e to construct a Resour ceBundl e
<cl ass> JavaCl ass
<const ant > Static field. This can either be fully qualified (eg.
j avax. swi ng. Swi ngConst ant s. LEFT) or just the field name, in
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Element name Javatype
which case the field must be defined by the class of the parent XML
node

<enun® Javaenumprimitive. The enum type is based on the signature of the
method being invoked

<file> usesFi | el nput St r eamto open afileasan | nput St r eam
<int> Javai nt primitive

<list> constructsaj ava. util . ArraylLi st

<nul | > Javanul | value

<pattern> JavaPattern

<resource> usesCl ass. get Resour ceAsSt r eamto open aresource as an

I nput St ream

<set > constructsaj ava. util . HashSet
<string> constructsaj ava. | ang. Stri ng
<url > uses URL. openSt r eamto open aURL asan | nput St r eam

2.7.4 Resolving Resources

Some environments store their resources in specialized locations that are inaccessible by normal means (ie.

Cl assLoader . get Resour ce). For example, Web environments use a WEB- | NF folder that must be accessed
through Ser vl et Cont ext . get Resour ce. Simiarly, Android environments must resolve resources using
Cont ext . get Resour ces.

Conf i gReader and its speciaized subclasses, such as Ser vl et Conf i gReader and Andr oi dConf i gReader understand
this distinction and provide resource resolving capability to al the objects they create. Specifically, Conf i gReader
implements Resour ceResol ver and passesitself to any xxxConf i g classes that implement NeedsResour ceResol ver .

2.7.5 Understanding Immutability

Metawidget dictates al | nspect or s, W dget Bui | der s, W dget Pr ocessor sand Layout s beimmutable. Thisisan
important design decision as it means a single instance can be reused across an entire application. Immutabilty is enforced
by not having any set XXX methods on the objects themselves. Rather, the set XXX methods are called on Conf i g objects,
which are then passed to the object's constructor. Once constructed, the object cannot be changed.

Conf i gReader understands this distinction by way of aconfi g attribute. The following
example configures an immutable | nspect or . Theset | nspect or s method is called on
or g. met awi dget . i nspect or. conposi t e. Conposi t el nspect or Conf i g and then passed to Conposi t el nspect or:

<conposi t el nspect or xnl ns="j ava: org. net awi dget . i nspect or. conposi te" confi g="Conpositel nspect or Confi g">
<i nspect or s>
<array>
<propertyTypel nspect or xml ns="j ava: org. met awi dget . i nspect or. propertytype"/>
<met awi dget Annot ati onl nspect or xm ns="j ava: or g. net awi dget. i nspect or. annotation" />
</ array>
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</i nspect ors>
</ conposi t el nspect or >

Having constructed an immutable object, Conf i gReader will cache the instance and reuseit. The conf i g attribute
defaults to using the same package asthe xm ns (ie. or g. met awi dget . i nspect or. conposi t e in the example above).
This can be overridden if afully qualified classnameis provided.

A Config classes must override equals and hashCode
r In order to reliably cache and reuse an immutable object that usesaconf i g attribute, the xxxConf i g class
must override equal s and hashCode. Thisisimportant to bear in mind when implementing your own custom

objects.
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Metawidget ships with native widgets for different Ul frameworks. Whilst all Metawidget widgets are broadly similar, they
aretailored to take advantage of their native environment. This chapter examines each Metawidget widget in detail.

3.1 Desktop Metawidgets

3.1.1 SwingMetawidget

Swi nghet awi dget isa Swing component. For an introduction to Swi nghet awi dget , see Section 1.1, “Part 1 - The First
Metawidget Application” and Section 1.2.1, “Desktop Address Book”.

Installation

There are two steps to installing Swi nghvet awi dget within a Swing application:
1. Add et awi dget . j ar to your CLASSPATH.

2. You can (optionally) configure the Metawidget, either programmatically (as detailed in Section 1.1.5, “Inspectors’) or
using amet awi dget . xni file (asdetailed in Section 1.1.9, “ Configuring Metawidget Externally”).

Customizing Look and Feel

Since inception, Swing has had built-in, and extensive, Look and Feel support. Metawidget does not overlap this. For
layouts, Swing supports a multitude of Layout Manager s. Metawidget leverages these, and automates them to construct
Ulsautomatically.

3.1.2 SwtMetawidget

Swt Met awi dget isan SWT composite. For an introduction to Swt Met awi dget , see Section 1.2.1, “Desktop Address
Book”.

Installation

There are two steps to installing Swt Met awi dget within an SWT application:
1. Add et awi dget . j ar to your CLASSPATH.

2. You can (optionally) configure the Metawidget, either programmatically (as detailed in Section 1.1.5, “Inspectors’) or
using anmet awi dget . xni file (asdetailed in Section 1.1.9, “ Configuring Metawidget Externally”).
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3.2 Web Metawidgets

3.2.1 GwtMetawidget

Ont Met awi dget isaclient-side, JavaScript widget for GWT. Despite the limitations of the JavaScript environment,
G Met awi dget supports reflection, annotations, pluggable layouts and data binding. For an introduction to
Gnt Met awi dget , see Section 1.2.2, “Web Address Book™” and Section 1.3.9, “GWT Hosted Mode Examples’.

Installation

There arefive stepsto installing Metawidget within a GWT application:

1. Update the application's. gwt . xml module to include M etawidet:

<nmodul e>
<inherits nane="org. net aw dget. GuM Met aw dget" />

</ modul e>

2. Include both met awi dget . j ar and exanpl es\ gwt \ net awi dget - gwt . j ar in the CLASSPATH during the
GWTCompiler phase. This provides the Gat Met awi dget component.

3. Add et awi dget . j ar into WEB- | NF/ | i b. This providesthe Gm Renot el nspect or | npl servlet.

4. Update the application'sweb. xm to include Gm Renot el nspect or | npl :
<web- app>
<servl et >
<servl et - name>net aw dget - i nspect or </ ser vl et - nane>

<servl et-cl ass>org. met awi dget . i nspect or. gwt . renot e. server. GM Renot el nspect or | npl </ servl et - cl ass>
</ servlet>

<servl et - mappi ng>
<servl et - nanme>net awi dget - i nspect or </ ser vl et - nane>
<url - pattern>/nmetaw dget-inspector</url-pattern>
</ servl et - mappi ng>
</ web- app>

5. You can (optionally) configure the default | nspect or . To do this, add anet awi dget . xnl fileinto VEB- I NF, and an
i ni t-paramtoyour web. xm :

<init-paran>

<par am nane>conf i g</ par am nane>

<par am val ue>net aw dget . xm </ par am val ue>
</init-paranm>

A working example of all five steps can be found in addr essbook- gwt . war included in the binary distribution. Y ou may
aso find the exanpl e- gwt - addr essbook Ant task in the source distribution'sbui | d. xml useful.

Reflection and Annotations

G Met awi dget leverages Metawidget's separate | nspect or /renderer architecture and AJAX to perform server-side
inspection asin Figure 3.1. This allows Gat Met awi dget to reflect properties and inspect annotations of business objects,
even though JavaScript supports neither.
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Figure 3.1. GwtMetawidget uses AJAX to perform server-side inspection

The processis:

1. instantiate the business object on the client-side as normal (ie. as JavaScript)

2. givethe business object to Gm Met awi dget (aclient-side, JavaScript GWT Widget)
3. Om Met awi dget uses AJAX to pass the business object to the server

4. the server, using Java, runs all the | nspect or s (including reflection and annotations)
5. the server returns the inspection results as an XML document

6. Gat Met awi dget uses JavaScript to render the HTML widgets

Note that steps 3 and 5 (the AJAX call to and from the server) are the most costly in terms of performance. Techniquesto
improve GWT performance are discussed in Section 10.3, “Rebinding”.

Client-Side Inspection

As noted in the section called “ Reflection and Annotations’ by default Gat Met awi dget uses server-side inspectors. This
allows the full power of Java-based reflection but carries the performance cost of an AJAX call. This cost can be mitigated
by using rebinding (see Section 10.3, “Rebinding”), but there is another way: inspection can be performed client-side, with
no AJAX cals.

Setting up aclient-side | nspect or isvery easy. The default Gm Met awi dget | nspect or is
Gu Renot el nspect or Pr oxy, which isitself aclient-side | nspect or (one that makes aremote call to
Gnt Renot el nspect or | npl ). To replace this default, simply implement your own | nspect or :

public class MydientSi del nspect or
i npl enents | nspector {
public String inspect( Cbject tolnspect, String type, String... names ) {
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return ...sone XM. string...

}
}

Make surethis| nspect or islocated under thecl i ent folder of your GWT application so that it is compiled by the
GWTCompiler into JavaScript. Use this| nspect or by doing...

my GATVet awi dget . set | nspect or ( new Myd i ent Si del nspector () )

...which overrides the default Gm Renot el nspect or Pr oxy. For an example of this technique see Section 1.3.8, “GWT
Client Side Example”.

3.2.2 HtmIMetawidgetTag (JSP)

Hidden Fields

Many Web applications store their data at the Ht t pSer vl et Request level, not at the Ht t pSessi on level. Using session-
level state (or, ideally, a Ul framework that supports some kind of '‘conversation'-level state) is safer than passing variables
to and from the client in hidden HTML fields. However, Web Metawidgets support that approach for those that need it
through set Cr eat eHi ddenFi el ds( true ).

3.2.3 UIMetawidget (JSF)

Ul Met awi dget isaJava Server Faces component. For an introduction to Ul Met awi dget , see Section 1.2.2, “Web Address
Book” and Section 1.3.2, “ Seam Example”.

Installation

There are three stepsto installing Ul Met awi dget within a JSF application:
1. Add et awi dget . j ar into WEB- | NF/ | i b.

2. Add atag library descriptor to the top of your JSP page...

<U@taglib uri="http://netaw dget.org/faces" prefix="m %

<m et awi dget val ue="#{foo}"/>

...or Facelets page...

<ui : conposition xm ns="http://ww. w3. org/ 1999/ xht m "
xm ns: m="http://netaw dget. org/faces">

<m net awi dget val ue="#{foo}"/>

3. You can (optionally) configure the Metawidget by adding anet awi dget . xni file into WVEB- | NF.

Customizing Look and Feel

One of JSF's most important Look and Feel technologiesis CSS. Metawidget supports several approaches to suit different
needs.
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By convention, JSF's HTML widgets (Ht ml | nput Text , Ht nl Sel ect Bool eanCheckbox, etc) definest yl e and
styl ed ass attributes for applying CSS styles and classes to their output. Ht i Met awi dget follows this convention.
When expanding to asingle widget (such asan Ht m | nput Text ) the CSS styles are applied to it. When expanding to
multiple widgets, all widgets have the same CSS styles applied to them.

Another important JSF Look and Feel technology is Renderers. Whilst often Renderers are discussed in the context of
rendering the same widget to different platforms (eg. HTML or WML), they can equally be used to render the same widget
to the same platform but in different layouts.

Ht M Tabl eLayout Render er isthe default Layout Render er . It further defines parameters such ast abl eSt yl e,

| abel Styl e and col umSt yl e asses parameters (see the JavaDoc for a complete list). The latter is a comma separated
list of CSS style classes to be applied to table columns. The first style classisthe label column, the second the widget
column, and the third the 'required’ column. Further style classes may be used for multi-column layouts. Y ou can get quite
far using, for example:

‘ .tabl e-conmponent - col um i nput { width: 100% }

..this approach has the advantage of automatically applying to every widget, so overridden widgets do not have to explicitly
set styleClass information. However, not all Web browsers support fine-grained CSS selectors such as...

‘ .tabl e-component - col um i nput[type="button"] { width: auto; }

...inwhich case it may be better to switchto using st yl eCl ass on Ht m Met awi dget itself.

Other supplied Layout Render er sinclude di v and si npl e (seethe JavaDoc, and the META- | NF/ f aces- confi g. xnl in
met awi dget . j ar for acompletelist).

3.2.4 SpringMetawidgetTag

Spri ngMet awi dget Tag isa Spring taglib. For an introduction to Spri nghvet awi dget Tag, see Section 1.2.2, “Web
Address Book”.

Installation

There are three stepsto installing Spr i nghvet awi dget Tag within a Spring application:
1. Add et awi dget . j ar into WEB- | NF/ | i b.
2. Add atag library descriptor to the top of your JSP page:

<Y@taglib uri="http://nmetaw dget.org/spring" prefix="nm" %

<m net awi dget val ue="#{foo}"/>

3. You can (optionally) configure the Metawidget by adding anmet awi dget . xni file into WVEB- | NF.

Customizing Look and Feel

JSP-based technologies do not distinguish between what awidget is versus how it is rendered. Instead,
Spri ngMet awi dget Tag mimics this by providing loosely coupled Layout classes. Each layout can further be configured
by using specific par amtags.
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Overriding Widget Creation

With regard to overriding widget creation, JSP-based technol ogies such as Spring lack some component-based features.
Specifically, whilst it is possible for JSP tags to reference their parent (using TagSupport . fi ndAncest or Wt hd ass),
they have no way to enumerate their children. Therefore, it is not possible to directly support arbitrary child tags within
Spri ngMet awi dget Tag. Asanext best thing, Metawidget includes St ubTag for wrapping arbitrary tags. It also supports
wrapping arbitrary HTML.

3.2.5 StrutsMetawidgetTag

St rut sMet awi dget Tag isa Struts taglib. For an introduction to St r ut sMet awi dget Tag, see Section 1.2.2, “Web
Address Book”.

Installation

There are three stepsto installing St r ut sMet awi dget Tag within a Struts application:
1. Add net awi dget . j ar into WEB- | NF/ | i b.

2. Add atag library descriptor to the top of your JSP page:
<U@taglib uri="http://netaw dget.org/struts" prefix="nm" %

<m net awi dget val ue="#{foo}"/>

3. You can (optionally) configure the Metawidget by adding anet awi dget . xni file into VEB- | NF.

Customizing Look and Feel

JSP-based technologies do not distinguish between what awidget is versus how it is rendered. Instead,
St rut sMet awi dget Tag mimics this by providing loosely coupled Layout classes. Each layout can further be configured
by using specific par amtags.

Overriding Widget Creation

With regard to overriding widget creation, JSP-based technologies such as Struts lack some component-based features.
Specifically, whilst it is possible for JSP tags to reference their parent (using TagSupport . fi ndAncest or Wt hd ass),
they have no way to enumerate their children. Therefore, it is not possible to directly support arbitrary child tags within
Spri ngMet awi dget Tag. As anext best thing, Metawidget includes St ubTag for wrapping arbitrary tags. It aso supports
wrapping arbitrary HTML.

Troubleshooting

| get "Cannot find bean org.apache.struts.taglib.html.BEAN in any scope"

St rut sMet awi dget Tag creates native Struts widgets, such as <ht m : t ext >, but does not create the surrounding Struts
form. Make sure your Metawidget tag isenclosed in a<ht nl : f or e tag and the Struts HTML taglib isincluded at the top
of the page.
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| see "MultipartRequestHandler", "ServietWrapper" and other weird names

If you use Pr oper t yTypel nspect or to inspect your Act i onFor mbased classes, by default it will discover properties
fromtheor g. apache. struts. acti on. Acti onFor mbase class, such asget Mil ti part Request Handl er . To prevent
this, configure met awi dget . xm :

<propertyTypel nspector xm ns="java: org. met awi dget. i nspect or. propertytype"
confi g="org. met awi dget . i nspector. i npl . BaseObj ect | nspect or Confi g" >
<propertyStyl e>
<j avaBeanPropertyStyl e xm ns="j ava: org. met awi dget. i nspector.inpl. propertystyl e.javabean"
config="org. met awi dget . i nspector.inpl. propertystyl e. BasePropertyStyl eConfig">
<excl udeBaseType>
<pattern>"(java|javax|org\.apache\.struts)\..*$</pattern>
</ excl udeBaseType>
</j avaBeanPropertyStyl e>
</ propertyStyl e>
</ propertyTypel nspect or >

3.3 Mobile Metawidgets

3.3.1 AndroidMetawidget

Andr oi dMet awi dget isan Android widget. For an introduction to Andr oi dMet awi dget , see Section 1.2.3, “Mobile
Address Book”.

Installation

There are two steps to installing Andr oi dMet awi dget within an Android application:
1. Add et awi dget . j ar to your CLASSPATH (ie. under your project'sLi br ari es tab in Eclipse)

2. You can (optionally) configure the Metawidget, either programmatically (as detailed in Section 1.1.5, “Inspectors’) or
using amet awi dget . xm file (asdetailed in Section 1.1.9, “ Configuring Metawidget Externally”) in your r es/ r aw
folder.

Note
oTE . . . . . .
A Given the resource constraints of a mobile device, consider creating a custom net awi dget . j ar that only

includes the classes you need (as detailed in Section 10.1, “JAR Size”).

Internationalization

Andr oi dvet awi dget supports localization through the set Bundl e method. This method takes your R. st ri ng class,
which is generated by Android from your r es/ val ues/ stri ngs. xm file. For example, if your st ri ngs. xm filewas:

<resour ces>
<string nane="dob">Date of Birth<string>
</ resour ces>

And your business object had a property:

cl ass Person {
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public Date getDob() {
return nDob;

}

}

Then you can set Metawidget to use your R. st ri ng class either programmatically or using net awi dget . xm :

<andr oi dMet awi dget >

<bundl| e>

<cl ass>or g. net awi dget . exanpl e. andr oi d. addr essbook. R$st ri ng</ cl ass>
</ bundl e>
</ andr oi dvet awi dget >

And at runtime Metawidget will trandate the Per son. get Dob method into a property called dob, resolve the integer
R. string. dob and usethat to look up thelocalized text in st ri ngs. xm . For different locales, put thest ri ngs. xm file
inadjacent r es/ val ues- xx folders - for exampler es/ val ues- en.
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This chapter coverseach | nspect or in detail. For an explanation of how I nspect or sfit into the overall architecture of
Metawidget, see Chapter 2, Architecture

Throughout this chapter when we say 'returns the following attributes' thisis a shorthand way of saying ‘returns the
following Metawidget attributes (viaa piece of XML conforming toi nspecti on-resul t. xsd). These are passed to the
Widget Builder to assist with choosing appropriate widgets'. Quite which widget will be chosen is covered in Chapter 6,
Widget Builders: it could be a JSF Ht il | nput Text ar ea, or aSwing JText Ar ea, or some other framework.

4.1 Property Inspectors

4.1.1 BaseObjectinspector

Base(bj ect | nspect or underlies many of the Inspectors that inspect objects (as opposed to, say, XML files). It provides
easy-to-override methods such as...

‘prot ected Map<String, String> inspectProperty( Property property )

...for inspecting properties, and...

‘ protected Map<String, String> inspectAction( Action action )
..for inspecting actions, and finaly...
‘ protected Map<String, String> inspectTrait( Trait trait )

...for inspecting things that apply to both properties and actions (eg. @Ji Label ). Quite what constitutes a ‘property’ or an
‘action' is decoupled into pluggable Pr opert ySt yl esand Act i onSt yl es.

PropertyStyle

The PropertyStyl e interface allows pluggable, fine-grained control over what is considered a 'property'. Different
environments may have different approaches to defining what constitutes a property. For example, JavaBean-properties
are convention-based, whereas Groovy has explicit property support. Equally, some environments may have framework-
specific, base class properties that should be filtered out and excluded from the list of ‘real’ business model properties.

The default property styleis JavaBeanPr oper t ySt yl e. To changeit within met awi dget . xm :

<propertyTypel nspect or xm ns="java: org. met awi dget . i nspect or. propertytype"
confi g="org. met awi dget . i nspector. i npl . BaseObj ect | nspect or Confi g">
<propertyStyl e>
<groovyPropertyStyl e xnl ns="j ava: org. met awi dget . i nspector.inpl.propertystyl e. groovy"/>
</ propertyStyl e>
</ propertyTypel nspect or >

To change it programmatically:
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BaseObj ect | nspect or Config config = new BaseObj ect| nspect or Config();
config.setPropertyStyl e( new G oovyPropertyStyle() );
met awi dget . set | nspector ( new PropertyTypel nspector( config ) );

JavaBeanPropertyStyle

The JavaBeanPr opert ySt yl e isthe default property style used by all Basebj ect | nspect or subclasses (which
includes all annotation inspectors).

This property style recognizes JavaBean-convention get XXX, set XXX and i s XXX methods, aswell as public member
variables. In addition, it maintains a cache of reflected classes for performance.

Note

When using getter methods with private members, make sure you annotate the getter not the private member.
JavaBeanPr opert ySt yl e cannot find annotations on private members, because the JavaBean specification
does not define away to determine which private members belong to which getters.

TE
note

GroovyPropertyStyle

The G- oovyPr opert ySt yl e recognizes GroovyBean properties.

Groovy tries hard to make its GroovyBean properties compatible with JavaBean getters/setters, and indeed one can almost
use the default JavaBeanPr opert ySt yl e to read them. Unfortunately, GroovyBeans differ in that:

« annotations defined on properties are only attached to the (generated) private member variable, not the (generated) getter/
setter methods.

» GroovyBeans define an implicit get Met ad ass method which, although matching the JavaBean signature, should not be
treated as a business model property.

JavassistPropertyStyle

TheJavassi st Propert yStyl e extends JavaBeanPr opert ySt yl e and makes use of Javassist for those environments
that have it available.

Javassist is used to inspect the debug line numbering information embedded in VM bytecode to sort getters/setters
according to their original declaration order in the source code. This saves business objects having to use @QJi ConesAf t er
(or an XML file, or some other method) to impose an ordering.

However, a danger of this approach isthat if the business objects are ever recompiled without debug line numbering
information (eg. when moving from development to production) the Ul fields will lose their ordering. Such a subtle bug
may not be picked up, so as asafeguard Javassi st Propert ySt yl e 'failshard with an | nspect or Except i on if line
numbers are not available.

Javassi st Propert yStyl e usesthe following sorting algorithm:
* superclass public fields comefirst, sorted by name.

« superclass methods come next, sorted by getter line number (or, if no getter, setter line number).

public fields come next, sorted by name.

» methods come last, sorted by getter line number (or, if no getter, setter line number).
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Note this algorithm is less flexible than @Ji ConesAf t er , which can interleave superclass and subclass properties.
However, it is possible to use both @QJi ComesAf t er and Javassi st Propert ySt yl e together to get the best of both
worlds.

ScalaPropertyStyle

The Scal aPropertySt yl e recognizes Scala properties.

Scala can make its properties compatible with JavaBean getters/setters, but only if you put special @eanPr operty
annotations on them. Instead, Scal aPr opert ySt yl e isdesigned to access Scala properties natively.

Implementing Your Own PropertyStyle

All property styles must implement the Pr opert ySt yl e interface. BasePr opert ySt yl e assistsin caching properties per
class (looking them up is often expensive, involving reflection or similar techniques) and in excluding properties based on
name, type or base class. Hereis an example of acustom Pr oper t ySt yl e that identifies fields based on Resour ceBundl e
i18n entries. It extends the code from the tutorial (see Section 1.1, “Part 1 - The First Metawidget Application™).

package com nyapp;

inmport java.util.*;

i mport javax.sw ng. *;

i mport org.netaw dget.inspector.iface.*;

i mport org.netaw dget.inspector.inpl.*;

i nport org.netaw dget.inspector.inpl.propertystyle.*;

i mport org.netaw dget.inspector.inpl.propertystyle.javabean.*;
i mport org.netaw dget.inspector.propertytype.*;

i nport org.netaw dget.sw ng.*;

i mport org.netaw dget.util.*;

public class Main {

public static void main( String[] args ) {
Person person = new Person();

Swi ngMet awi dget net awi dget = new Swi ngMet aw dget () ;

net awi dget . set | nspect or ( new PropertyTypel nspector( new BaseObj ect | nspect or Confi g()
.setPropertyStyl e( new Bundl ePropertyStyle() ) ) );

net awi dget . set Tol nspect ( person );

JFrame frame = new JFranme( "Metaw dget Tutorial" );
frame. set Def aul t O oseOperati on( JFranme. EXI T_ON_CLOSE );
frame. get Cont ent Pane() . add( netaw dget );

frame. set Si ze( 400, 250 );

frame.setVisible( true );

static class Bundl ePropertyStyle
ext ends JavaBeanPropertyStyle {

protected Map<String, Property> inspectProperties( C ass<?> clazz ) {
try {
Map<String, Property> properties = CollectionUtils.newHashMap();
Resour ceBundl e bundl e = Resour ceBundl e. get Bundl e( " MyBundl e" );

for ( Enumeration<String> e = bundl e. getKeys(); e.hasMreE enents(); ) {
String key = e.nextEl enment();
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properties. put( key, new Fiel dProperty( key, clazz.getField( key ) ) );
}

return properties;
}
catch ( Exception ex ) {
t hrow | nspect or Excepti on. neweException( ex );
}
}
}
}

For brevity, this example extends JavaBeanPr oper t ySt yl e. Normally, you would want to extend BasePr opertyStyl e
and, aswell asoverridingi nspect Propert i es to locate the properties, implement the Pr oper t y interface with
mechanisms for interrogating the property.

Note
oTE . . :
Do In this particular example, it may be useful to create aBundl ePr oper t ySt yl eConf i g class that
implements NeedsResour ceResol ver (see Section 2.7.4, “Resolving Resources’). Then it could use
Resour ceResol ver . openResour ce to locate the bundle in case it was in a specialized location (such as
VEB- | NF/ ).
ActionStyle

The Act i onSt yl e interface allows pluggable, fine-grained control over what is considered an "action'.

Different environments may have different approaches to defining what constitutes an action. For example, the Swing
AppFramework uses an @r g. j deskt op. appl i cati on. Act i on annotation.

The default property styleis Met awi dget Act i onSt yl e. To changeit within met awi dget . xm :

<met awi dget Annot ati onl nspector confi g="org. met aw dget.i nspector.inpl.BaseObj ect!| nspector Confi g">
<actionStyl e>
<swi ngAppFr amewor kActi onStyl e xm ns="j ava: org. met awi dget . i nspector.inpl.actionstyl e. swi ng">
</ actionStyl e>
</ met awi dget Annot ati onl nspect or >

To change it programmatically:

BaseObj ect | nspect or Config config = new BaseObj ect| nspect or Config();
config.setActionStyl e( Swi ngAppFramewor kActionStyle.class );
met awi dget . set | nspector ( new Met awi dget Annot ati onl nspector( config ) );

Note these action styles only apply to Basebj ect | nspect or and its subclasses. This covers most annotation-recognising
inspectors (eg. Jpal nspect or, Hi ber nat eVal i dat or | nspect or) but not XML-based inspectors. For example,
Pagef | owl nspect or recognizes actions in JBoss jBPM pageflow files without any concept of an ‘action styl€'.

MetawidgetActionStyle

The default Metawidget action style recognizes any method annotated with @i Act i on. Action methods must not accept
any parametersin their signature.

SwingAppFrameworkActionStyle

The Swi ngAppFr amewor kAct i onSt yl e recognises Swing AppFramework's @ct i on annotation as denoting an action.
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4.1.2 PropertyTypelnspector

PropertyTypel nspect or extends BaseQbj ect | nspect or , and so inheritsits features. In addition, it returns the
following attributes for the following business properties:

M etawidget Attribute Property Type

| ookup lookup of 'true, false' if the type is Boolean

| ookup- 1 abel s lookup of 'Yes, No' if the type is Boolean. Thiswill generally be
localized by the Metawidget

no-setter if the property has no set XXX method. Note no- set t er isdistinct
from r ead- onl y, because it is common to have no setter for a complex
type (eg. Per son. get Addr ess) but this shouldn't make al its contents
(eg. Addr ess. get St r eet ) read-only.

no-getter if the property has no get XXX method
type declared type of the property
actual -type if the actual type differs from the declared type (ie. it is a subclass)

4.1.3 JavasInspector

Java5l nspect or extendsBaseQbj ect | nspect or, and so inherits its features. In addition, it returns the following
attributes for the following business properties:

Metawidget Attribute Javab feature

| ookup values of enums, as returned by .name()

| ookup- 1 abel s labels of enums, as returned by .toString()
par amet eri zed-t ype if the property is using generics

4.2 Annotation Inspectors

Beyond the base issue of inspecting an object and its properties, a number of inspectors are focussed on third-party
annotations. These annotation inspectors all extend Basebj ect | nspect or , and so inherit its features, but in addition they
inspect the following frameworks.

4.2.1 BeanValidationIinspector

BeanVal i dati onl nspect or inspects Bean Validation (JSR 303) annotations. It returns the following attributes for the
following business properties:

M etawidget Attribute Bean Validation Annotation
maxi mum fractional -digits @igits(fraction=...)
maxi numinteger-digits @igits(integer=...)
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M etawidget Attribute Bean Validation Annotation
maxi mum | engt h @i ze(max=...)

maxi mum val ue @vax

m ni mum | engt h @i ze(mn=...)

m ni mum val ue @1 n

required @Not Nul |

4.2.2 Faceslinspector

Facesl nspect or inspects Java Server Faces-specific annotations. It returns the following attributes for the following
business properties:

M etawidget Attribute Annotation

(any) @Ji FacesAttri but es and @i FacesAttri but e - annotates an
arbitrary Metawidget attribute, based on a Java Server Faces EL
expression.

If Facesl nspect or Confi g. set | nj ect Thi s istrue, a special
request-level attribute is injected into the FacesCont ext . This can be
useful so that the EL expression can refer to the originating object (ie.
#{t hi s. nane}).

Unlike @Ji FacesLookup, which fitsinto awell-defined place within
the JSF framework (ie. f : sel ect | t ens), the @Ji FacesAttri bute
expression is evaluated by the | nspect or, not by the Met awi dget .
Thismeansthe | nspect or must be able accessto FacesCont ext . In
practice this usually happens automatically, but in some casesit may be
necessary to ‘combine remote inspections’ (see Section 9.3, “ Combine
Remote Inspections’).

currency-code, currency- synbol , @Ji FacesNunber Convert er - annotates the field should use the
number - uses- gr oupi ng- separ at ors, standard Faces Nunber Converter.

m ni mum i nt eger - di gi ts, maxi mm Note: the Nunber Conver t er property i nt eger Onl y isnot specified

I nteger-digits,mninumfractional - using this annotation, as it can be inferred from the property's type

digits,maxi mumfractional -digits,
| ocal e, nunber - patt er n and nunber -

type

date-style,l ocale,dateti me-pattern, @J FacesDateTi meConverter - annotates the field should use the

ti me-style,tinme-zone anddat eti me- standard Faces Dat eTi neConvert er

type

f aces- aj ax- event @Ji FacesAj ax - annotates the widget for thisfield should use AJAX in

response to the given event

f aces- conponent @Ji FacesConponent - annotates the field should be rendered using the
given Faces Ul Conponent inthe Ul.
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M etawidget Attribute Annotation

Use of this annotation does not bind the business classto the Ul quite as
tightly asit may appear, because JSF has aloosely coupled relationship
between <conponent - nane> and <conponent - ¢l ass>, and afurther
loose coupling between <conponent > and <r ender - ki t > - as defined
infaces-config. xn

faces-converter-id Ui FacesConvert er - annotates the field should use the given Faces
converter in the Ul.

This annotation uses the converter 1d, not the class. Whilst

it is possible to specify the class through the XML (see

Facesl nspect i onResul t Const ant s. FACES_CONVERTER_CLASS),
this does not work well for the annotations because they are applied to
domain objects, whereas converters are Ul-object. Using an annotation
value of type d ass would introduce dependencies in the wrong
direction. Using avalue of type St ri ng that contains afully-qualified
classname would work, but is brittle to refactoring

f aces- | ookup @Ji FacesLookup - annotates the value in the field should belong to the
set returned by the given EL expression

f aces- suggest @Ji FacesSuggest - annotates the value in the field should be
'suggested’ (ie. using a pop-up box) using the set returned by the given
EL expression

4.2.3 HibernateValidatorinspector

Hi ber nat eVal i dat or | nspect or inspects Hibernate Validator annotations. It returns the following attributes for the
following business properties:

M etawidget Attribute Hibernate Validator Annotation

maxi mum fractional -digits @igits(fractional Digits=...)
maxi muminteger-digits @igits(integerDigits=...)
maxi mum | engt h @-engt h(max=...)

maxi mum val ue @/bhx

m ni mum | engt h @ength(mn=...)

m ni mum val ue @4 n

required @Not Nul | or @Not Enpt y

4.2.4 Jexlinspector

Jex| | nspect or inspects @Ji Jex! At t ri but e annotations and sets arbitrary attributes based on the result of evaluating
an Apache Commons JEXL expression. It can be used to introduce declarative Ul scripting into environments that lack their
own expression language (ie. JSP has an EL, Swing does not). For example:
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i nport org.nmetaw dget.inspector.commons.jexl|.*;

public class Person {
public bool ean retired;
@Ji Jex| Attribute( nane = "hidden", value = "lthis.retired" )
publ i c Bi gDeci mal pensi on;

}

This code returns a hi dden attribute based on evaluating the JEXL expression! t hi s. retired (wheret hi s refersto
the runtime instance of the Per son being inspected). It could be used to show/hide the pensi on field in response to the
retired checkbox being checked.

The JEXL expression language a so supports branching statements. For example:
i nport org.netaw dget.inspector.commons.jexl.*;
public class PersonController {

@Ji Jex| Attribute( nane = "label", value = "if ( this.readOnly ) 'Back'" )
public void cancel () { ... }

}

This code overridesthel abel of an action to be either 'Back’ or 'Cancel’, depending on whether the Per son was being
edited. It istaken from the Swing Address Book sample (see Section 1.2.1, “Desktop Address Book™).

4.2.5 Jpalnspector

Jpal nspect or inspects Java Persistence Architecture annotations. It returns the following attributes for the following
business properties:

M etawidget Attribute JPA Annotation

hi dden @ d, unless Jpal nspect or Confi g. set Hi del ds isfalse

| arge @.ob

maxi mum | engt h @ol um(l ength=...)

required @Col um( nul | abl e=f al se) or @/anyToOne( opt i onal =f al se)

4.2.6 MetawidgetAnnotationinspector

As much as possible, M etawidget tries to inspect metadata from existing sources, without introducing new concepts. Where
that is not sufficient, Met awi dget Annot at i onl nspect or adds a handful of annotations:

M etawidget Attribute M etawidget Annotation

(any) @i Attributes and @i Attri but e - a'catch al' for denoting
arbitrary Ul metadata

(order of fields) @Ji ComesAfter
action @Ji Action
dont - expand @Ji Dont Expand - denotes a value should not be inspected and

expanded into sub-widgets. This can be useful if, say, you have a read-
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M etawidget Attribute M etawidget Annotation

only field and just want to display itstop-level t oSt ri ng() rather than
all its child properties

hi dden @Ji Hi dden - denotes a value should be hidden in the Ul. The value
may still be rendered on the client, depending on the Metawidget (ie. for
Web clients, may use aHTML hidden field)

| abel @Ji Label - denotesthelabel to used in the Ul. Can be aresource key
if the Ul is using resource bundles, or an EL expression if the Ul has an
expression language (ie. JSF)

| ar ge @i Lar ge - denotes the field should be 'large’ in the Ul (ie. amulti-line
textbox)

| ookup @lJi Lookup - denotes the value in the field should belong to the given
set of Strings

masked @Ji Masked - denotes a value should be masked in the Ul (eg. a
password field)

read-only @Ji ReadOnl y - denotes a value should be read-only in the Ul

read-only @Ji ReadOnl y - denotes a value should be read-only in the Ul

section @Ji Sect i on - denotes the start of alogical grouping in the Ul.

Subsequent fields are assumed to belong to the same section until a
different section heading is encountered. Sections can be cancelled
using a section heading with an empty String. Sections can be nested by
specifying multiple section names.

wi de @Ji W de - denotes the field should be ‘wide' in the Ul, spanning all
columns in a multi-column layout. 'Wide' is different to 'large’, because
'large’ impliesadatasize (ie. BLOB or CLOB) whereas 'wide' refers
purely to spanning columns. Generally al 'large’ fields are implicitly
'wide, but not all ‘wide' fields are 'large’. For example, you may want a
normal text field (not atext area) to span all columns.

4.2.7 Ovallnspector

Oval I nspect or inspects OVal annotations. It returns the following attributes for the following business properties:

M etawidget Attribute OVal Annotation

maxi mum | engt h @engt h(max=...) or @wxLengt h
maxi mum val ue @/Mbx or @Range( max=...)

m ni mum | engt h @ength(mn=...) or @ nLength

m ni mum val ue @ nor @Range(mn=...)

required @Not Nul | or @Not Enpt y or @Not Bl ank
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4.2.8 Troubleshooting

| get "java.lang.TypeNotPresentException”

If you are using Sun'simplementation of Java, Metawidget's annotation support requires Java 5.0u6 or later, which includes
afix for this bug (Bug Parade ID: 6322301).

My inspector is not finding my annotations

Annotations are designed to 'silently fall away' in environments that do not support them: they never throw
Cl assDef Not FoundEr r or . For example, if a JPA-annotated class istransferred to an application tier without ej b3-
persi st ence. j ar (or equivalent) in its classpath, the JPA annotations will disappear.

If thisis the cause, either add the appropriate JAR to the tier, or consider implementing a remote inspector (see Section 9.1,
“Order Fields”).

4.3 XML Inspectors

Whilst we don't necessarily encourage the use of XML -based metadata, if you already have XML configuration filesin
your architecture Metawidget will take advantage of them. Equally, XML can be useful for declaring 'ad hoc' Ul entities
that do not map to any Java class, aswell as for declaring Ul-specific attributes for existing Java classes (ie. if you prefer
not to use annotations, or if you want to introduce additional 'virtual' properties).

Note when using XM L-based metadata you should still try to avoid duplicating metadata that already existsin other parts of
your application. For example, if you are also using Pr oper t yTypel nspect or inyour Conposi t el nspect or thereisno
need to duplicate the names and types of properties.

Once nice feature of XML isthat ordering of child elements (such as<pr operty name="">) isexplicit, so XML-
based inspectors make great 'first inspectors for use within Conposi t el nspect or (eg. you don't need to also use
@Ji ConesAfter).

4.3.1 BaseXmlinspector

BaseXm | nspect or 's config class, BaseXnl | nspect or Confi g, usesaset | nput St r eammethod to specify the location
of the XML. Thisallows avariety of options for sourcing the XML. For example:

<xnml | nspect or xnl ns="j ava: org. met awi dget . i nspector. xm "
confi g="Xm | nspect or Confi g">
<i nput Streanr
<r esour ce>coni myapp/ met awi dget - net adat a. xm </ r esour ce>
</ i nput Strean
</ xm | nspect or >

And:

<xml | nspect or xnl ns="j ava: org. met awi dget . i nspect or. xm "
confi g="Xm | nspect or Confi g">
<i nput St rean®
<url>http://myserver.conl my-xm . xm </ url >
</input Strean>
</ xm | nspect or >
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Aswell as specifying multiple files (which will all be inspected as one):

<xm | nspector xm ns="j ava: org. met awi dget . i nspector.xm "
confi g="Xm | nspect or Confi g">
<i nput St r eans>
<array>
<url>http://myserver.conl my-xm -1.xm </ url >
<url>http://myserver.com my-xm -2.xm </ url >
</ array>
</ i nput Streans>
</ xm | nspect or >

Thisfunctionality is extended to all XML-based | nspect or s.

Another useful piece of functionality applies when mixing XML-based | nspect or s(eg. Xm | nspect or ) and Object-
based | nspect or s(eg. Proper t yTypel nspect or ) in the same application (ie. viaConposi t el nspect or). If your
XML-based I nspect or sand your Object-based | nspect or s are inspecting the same classes, you may encounter
aproblemin particular scenarios. Specifically, the Object-based | nspect or swill always stop a nul | or recursive
Object references, whereas the XML | nspect or s (which have no knowledge of Object values) will continue. This
can lead to the W dget Bui | der s constructing a Ul for anull Object, which may upset some W dget Pr ocessor s (eg.
BeansBi ndi ngPr ocessor).

If you are encountering this particular scenario, you can set BaseXn | nspect or . rest ri ct Agai nst Obj ect , whereby
the XML-based | nspect or will do acheck for nul | or recursive Object references, and not return any XML.

4.3.2 CommonsValidatorinspector

CommmonsVal i dat or | nspect or inspects Apache Commons Validator val i dati on. xm files. It returns the following
attributes for the following business properties:

Metawidget Attribute Validator XML

maxi mum | engt h <fi el d depends="naxl engt h" /><var ><var -
nane>max| engt h</ var - nanme>. . .

nmaxi mum val ue <field depends="i nt Range" /><var ><var - name>nax</ var -
name>. .. (or f | oat Range or doubl eRange)

m ni mum | engt h <field depends="m nl engt h" /><var ><var -
nane>m nl engt h</ var - nanme>. . .

m ni mum val ue <field depends="i nt Range" /><var ><var - name>ni n</ var -
name>. .. (or f | oat Range or doubl eRange)

required <field depends="required" />

4.3.3 Hibernatelnspector

Hi ber nat el nspect or inspects Hibernate hi ber nat e. cf g. xm and mappi ng. hbm xm files. For the former, it iterates
over <sessi on- f act or y>'s <mappi ng> elements and inspects all mapping files. It returns the following attributes for the
following business properties:
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hi dden <id />

| arge <property type="clob" />

maxi mum | engt h <property length="..." />

par anet eri zed-t ype <bag type="..." />o0r<list type="..." />o0r<set
type="..." [>

required <property not-null="true" />

4.3.4 JexIXmlinspector

Jex| Xm I nspect or inspectsfilesini nspecti on-resul t-1. 0. xsd format looking for XML attributes wrapped in
${. ..} notation. It processes these attributes as JEXL expressions before returning them. For example:

<i nspection-resul t>
<entity type="com nmyapp. Person">
<property nanme="pension" hidden="${!this.retired}"/>

</entity>

</inspection-resul t>

Jex| Xml I nspect or iseffectively equivalent to Jex! | nspect or but uses XML filesinstead of annotations.

4.3.5 Pageflowlnspector

Pagef | owl nspect or inspects JBoss jBPM pageflow fileslooking for page nodes and their associated t r ansi ti onsto
be used as actions. For example, thispagef | ow. j pdl . xni file...

<page nane="confirn>

<transition name="purchase" to="conplete" />
<transition name="cancel " to="cancel" />

</ page>

...would return pur chase and cancel asavailable actionsfor theconf i r mpage. For an example of
Pagef | ow nspect or in use, see Section 1.3.4, “jBPM Example’.

4.3.6 Seaminspector

Seam nspect or inspects Seam XML files for useful metadata. Specifically:

» Delegatesj bpm pagef | ow defi ni ti ons elementsfrom conponent s. xm to Pagef | ow nspect or.

4.3.7 XmlInspector

Xm | nspect or inspectsfilesini nspecti on-resul t-1. 0. xsd format. It can be used when no other inspector is
available for the given attribute.

Some attributes accept multiple values, such as| ookup. These can be supplied as a comma-separated string. The values
will be trimmed for whitespace. If the values themselves contain commas, they can be escaped with the\ character.
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5. InspectionResultProcessors

This chapter coverseach | nspect i onResul t Processor indetail. For an explanation of how
I nspect i onResul t Processor sfit into the overall architecture of Metawidget, see Chapter 2, Architecture

5.1 ComesAfterinspectionResultProcessor

ConmesAf t er | nspect i onResul t Processor sortsinspection results according to the cones- af t er attribute. This
attribute can be created using the @QJi ComesAf t er annotation (among other ways). For example, the following inspection
result...

<entity type="Address Screen">

<property nane="city" cones-after="street">
<action nane="save" cones-after="state">
<property name="state" conmes-after="city">
<property nane="street">

</entity>

...would be sorted into...

<entity type="Address Screen">

<property nanme="street">

<property nanme="city" cones-after="street">
<property nanme="state" conmes-after="city">
<action nane="save" cones-after="state">
</entity>

Thecones- af t er attribute can contain multiple names (comma separated) in which case the field will be sorted to come
after al the named fields. Alternatively the attribute can be empty, in which case the field will come after every other field
intheentity.
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6. Widget Builders

This chapter covers each WidgetBuilder in detail. For an explanation of how WidgetBuildersfit into the overall architecture
of Metawidget, see Chapter 2, Architecture

Throughout this chapter when we refer to ‘M etawidget Attributes we mean the intermediate XML that M etawidget passes
between | nspect or sand W dget Bui | der s. Quite which | nspect or set the attribute, and based on what, is covered in
Chapter 4, Inspectors. For example, the maxi mum val ue attribute could be set by Hi ber nat eval i dat or | nspect or
based on the @vax annotation, or by CormonsVal i dat or | nspect or based on ani nt Range element in an XML file, or
some other source.

6.1 Desktop Widget Builders

6.1.1 Swing Widget Builders

SwingWidgetBuilder

SwingWidgetBuilder is the default WidgetBuilder for SwingM etawidget. It instantiates the following widgets for the
following Metawidget attributes:

Metawidget Attribute

JButton act i on (except when also r ead- onl y)

JCheckBox t ype="bool ean" (andtype="j ava. | ang. Bool ean" when also
requi red)

JConmboBox | ookup

JLabel read- onl y (except whenalsot ype="j ava. util. Col | ecti on" or
masked)

JPanel r ead- onl y and nasked

JPasswor dFi el d masked (except when also r ead- onl y)

JSli der t ype isaprimitive (except boolean and char) and has both ni ni num
val ue and maxi num val ue

JSpi nner t ype isaprimitive (except boolean and char) and has only one, or
neither mi ni mum val ue and maxi num val ue. For floats and doubles,
the step size is governed by maxi mum fracti onal -digits

JText Area type="java.lang. String" andl arge. TheJText Area is
automatically wrapped inaJScr ol | Pane
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Widget Metawidget Attribute

JTextField typeisajava.lang. String,java. util . Date, primitive wrapper
(eg. I nt eger or Fl oat ) except j ava. | ang. Bool ean. Also if property
is of unknown type but dont - expand

St ub hi dden, acti on when asor ead- onl vy,
type="java.util.Collection" whenalsoread-only

SwingXWwidgetBuilder

SwingXWidgetBuilder is a pluggable WidgetBuilder for the SwingX library. It isintended to be used in conjunction with
the default SwingWidgetBuilder. It instantiates the following widgets for the following Metawidget attributes:

M etawidget Attribute

JXDat ePi cker type="java. util . Date"

6.1.2 SWT Widget Builders

SwtWidgetBuilder

SwtWidgetBuilder is the default WidgetBuilder for SwtMetawidget. It instantiates the following widgets for the following
Metawidget attributes:

Metawidget Attribute

Button act i on (except when alsor ead- onl y)

Butt on( SWI. CHECK ) t ype="bool ean" (andtype="j ava. | ang. Bool ean" when also
requi r ed)

Conbo | ookup

Label read- onl y (except whenalsot ype="j ava. util. Col | ecti on" or
masked)

Conposite r ead- onl y and nasked

Text ( SWI. MASKED ) masked (except when alsor ead- onl y)

Scal e t ype isaprimitive (except boolean and char) and has both nmi ni num
val ue and maxi mum val ue

Spi nner t ype isaprimitive (except boolean and char) and has only one, or
neither m ni num val ue and maxi mum val ue. For floats and doubles,
the step size is governed by maxi mum fracti onal -digits
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Widget Metawidget Attribute

Text ( SWI. MULTI ) type="java.lang. String" andl ar ge

Text typeisajava.lang. String,java. util . Dat e, primitive wrapper
(eg. I nt eger or Fl oat ) except j ava. | ang. Bool ean. Also if property
is of unknown type but dont - expand

St ub hi dden, acti on when alsor ead- onl y,
type="java. util.Collection" whenalsoread-only

6.2 Web Widget Builders

6.2.1 JSP Widget Builders

DisplayTagWidgetBuilder

DisplayTagWidgetBuilder is a pluggable WidgetBuilder for the DisplayTag library. It isintended to be used in conjunction
with the JSP Ht ml W dget Bui | der, Spri ngW dget Bui | der or St r ut sW dget Bui | der . It instantiates the following
widgets for the following Metawidget attributes:

Typeof field

Tabl eTag type="java.util.Col |l ection" oranarray, except when also
hi dden or | ookup. The columnsin the table are based on inspecting
par anet er i zed- t ype or the component type of the array. If neither
can be determined, the table will only have a single column

HtmlIwWidgetBuilder

Ht M W dget Bui | der isthe default WidgetBuilder for the JSP HtmIM etawidgetTag. Since JSP has only alight component
model (ie. HTML tags such as<i nput > and <sel ect > are just strings, not modelled as JSP tags), Ht ml W dget Bui | der
usesor g. met awi dget . j sp. t agext . Li t er al Tag to wrap string-based fragments. It returns the following literals for the
following Metawidget attributes:

Widget M etawidget Attribute

<i nput type="checkbox"> t ype="bool ean" (andtype="j ava. | ang. Bool ean" when also
requi r ed)

<i nput type="hi dden"> hi dden when also Ht i Met awi dget Tag. set Cr eat eHi ddenFi el ds
isset to true

<i nput type="password"> masked (except when alsor ead- onl y)

<i nput type="submit"> act i on (except when alsor ead- onl y)
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Widget Metawidget Attribute

<i nput type="text"> typeisajava.lang. String,java. util . Date, primitive wrapper
(eg. I nt eger or Fl oat ) except j ava. | ang. Bool ean. Also if property
is of unknown type but dont - expand. If maxi mum | engt h, adds

max| engt h="..."
<sel ect > | ookup
raw text read- onl y (except when alsot ype="j ava. util . Col | ecti on" or

masked). If Ht M Met awi dget Tag. set Cr eat eHi ddenFi el ds isset
to true, further adds a <i nput type="hi dden" > so that something

gets POSTed back
<t ext ar ea> type="java.lang. String" andl ar ge
St ubTag hi dden, acti on when alsor ead- onl y,

type="java. util.Collection" whenalsoread-only

SpringWidgetBuilder

SpringWidgetBuilder is the default WidgetBuilder for SpringMetawidgetTag, albeit used in conjunction with the JSP
HtmlWidgetBuilder. Like HtmIWidgetBuilder, it simply returns fragments of HTML. The JSP component model istoo light
to support returning tags containing child tags (ie. a Sel ect Tag containing Opt i onTags). SpringWidgetBuilder returns the
following widgets for the following Metawidget attributes:

M etawidget Attribute

CheckboxTag t ype="bool ean" (andtype="j ava. | ang. Bool ean" when also
required)

H ddenl nput Tag hi dden when also Ht nl Met awi dget Tag. set Cr eat eH ddenFi el ds
is set to true

I nput Tag typeisajava.lang. String,java. util . Date, primitive wrapper

(eg. I nt eger or Fl oat ) except j ava. | ang. Bool ean. Also if property
is of unknown type but dont - expand. If maxi mum | engt h, calls
set Maxl engt h

Passwor dI nput Tag masked (except when aso r ead- onl y)

raw text read- onl y (except when alsot ype="j ava. util. Col | ecti on”
or masked). If Ht ml Met awi dget Tag. set Cr eat eHi ddenFi el ds
is set to true, further adds aHi ddenl nput Tag so that something gets

POSTed back
Sel ect Tag | ookup
Text ar eaTag type="java.lang. String" andl ar ge
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Metawidget Attribute

St ubTag act i on when not r ead- onl y

StrutsWidgetBuilder

StrutsWidgetBuilder is the default WidgetBuilder for StrutsMetawidgetTag, albeit used in conjunction with the JSP
HtmlWidgetBuilder. Like HtmIWidgetBuilder, it simply returns fragments of HTML. The JSP component model istoo light
to support returning tags containing child tags (ie. aSel ect Tag containing Opt i onTags). StrutsWidgetBuilder returns the
following widgets for the following Metawidget attributes:

M etawidget Attribute

CheckboxTag t ype="bool ean" (andtype="j ava. | ang. Bool ean" when also
requi red)

Sel ect Tag | ookup

H ddenTag hi dden when also Ht nl Met awi dget Tag. set Cr eat eHi ddenFi el ds
is set to true

Passwor dTag masked (except when alsor ead- onl y)

raw text read- onl y (except when alsot ype="j ava. util. Col | ecti on"

or masked). If Ht nl Met awi dget Tag. set Cr eat eHi ddenFi el ds
is set to true, further adds aHi ddenl nput Tag so that something gets
POSTed back

Text Tag type of j ava. uti | . Dat e, primitive wrapper (eg. | nt eger or Fl oat )
except j ava. | ang. Bool ean. Also if property is of unknown type but
dont - expand. If maxi mum | engt h, callsset Max!| engt h

Text ar eaTag type="java.lang. String" andl ar ge
St ubTag act i on when not r ead- onl y

6.2.2 GWT Widget Builders

ExtGwtWidgetBuilder

ExtGwtWidgetBuilder is a pluggable WidgetBuilder for the EXtGWT library. It isintended to be used in conjunction with
the default GwtWidgetBuilder. It instantiates the following widgets for the following Metawidget attributes:

Metawidget Attribute

Dat eFi el d type="java.util.Date"
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Metawidget Attribute

Sli der t ype isaprimitive (except boolean and char) and has both nmi ni num
val ue and maxi mum val ue

To build applications that use Ext Gat W dget Bui | der , include net awi dget . j ar and exanpl es\ gwt \ net awi dget -
gwt . j ar and exanpl es\ gwt \ net awi dget - gwt - ext gwt - cl i ent . j ar inthe CLASSPATH during the GWTCompiler
phase.

GwtWwidgetBuilder

GwtWidgetBuilder is the default WidgetBuilder for GwtM etawidget. It instantiates the following widgets for the following
Metawidget attributes:

M etawidget Attribute

But t on act i on (except when also r ead- onl y)

CheckBox t ype="bool ean" (andtype="j ava. | ang. Bool ean" when aso
requi r ed)

Label read- onl y (except when alsot ype="j ava. util . Col | ection" or
masked)

Li st Box | ookup

Passwor dText Box masked (except when alsor ead- onl y)

Si npl ePanel masked and r ead- onl y

Text Area type="java.lang. String" andl ar ge

Text Box type of j ava. uti | . Dat e, primitive wrapper (eg. | nt eger or Fl oat )
except j ava. | ang. Bool ean. Also if property is of unknown type but
dont - expand. If maxi mum | engt h, callsset Maxl engt h

St ub hi dden, acti on when alsor ead- onl y,
type="java.util.Collection” whenalsoread-only

6.2.3 JSF Widget Builders

HtmlwWidgetBuilder

HtmIWidgetBuilder is the default WidgetBuilder for the JSF HtmlMetawidget. It instantiates the following widgets for the
following Metawidget attributes:

Metawidget Attribute
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Widget Metawidget Attribute

Ht nl ConmandBut t on act i on (except when alsor ead- onl y)

Ht nl Dat aTabl e t ype of List, DataModel or array, except when also hi dden
or | ookup. The columnsin the table are based on inspecting
par anet er i zed- t ype or the component type of the array. If neither
can be determined, the table will only have a single column

Ht m | nput H dden hi dden when Ht nl Met awi dget . set Cr eat eHi ddenFi el ds isset to
true

Ht ml | nput Secr et masked (except when aso r ead- onl y)

Ht nl | nput Text type of j ava. uti | . Dat e, primitive wrapper (eg. | nt eger or Fl oat )

except j ava. | ang. Bool ean. Also if property is of unknown type but
dont - expand. If maxi mum | engt h, callsset Max!| engt h

Ht m | nput Text ar ea type="java. |l ang. String" and| ar ge

Ht m Qut put Text read- onl y (except whenalsot ype="j ava. util. Col | ection" or
masked)

Ht nl Sel ect Bool eanCheckbox t ype="bool ean" (andtype="j ava. | ang. Bool ean" when also
requi r ed)

Ht m Sel ect ManyCheckbox t ype of List or array, with | ookup

Ht m Sel ect OneLi st box | ookup

EoREEE e
Ht nl LookupQut put Text r ead- onl y with | ookup- | abel
Ul St ub hi dden, acti on when alsor ead- onl y, masked when alsor ead-

only,type="java.util.Collection" whenasoread-only

IceFacesWidgetBuilder

| ceFacesWidgetBuilder is a pluggable WidgetBuilder for the JSF UIMetawidget. It isintended to be used in
conjunction with the default JSF Ht Ml W dget Bui | der . For an example, see Section 1.3.5, “I CEfaces Example”.
| ceFacesWidgetBuilder instantiates the following widgets for the following Metawidget attributes:

M etawidget Attribute

H m ConmandBut t on act i on (except when alsor ead- onl y)
Ht nl | nput Secr et masked (except when alsor ead- onl y)
Ht i | nput Text type of j ava. uti | . Dat e, primitive wrapper (eg. | nt eger or Fl oat )

except j ava. | ang. Bool ean. Also if property is of unknown type but
dont - expand. If maxi mum | engt h, calsset Max| engt h

Ht m | nput Text ar ea type="java. | ang. String" and| ar ge
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Widget Metawidget Attribute

Ht m Sel ect Bool eanCheckbox t ype="bool ean" (andtype="j ava. | ang. Bool ean" when also
requi r ed)

Ht nl Sel ect ManyCheckbox t ype="bool ean" (andtype="j ava. | ang. Bool ean" when also
requi r ed)

Ht m Sel ect OneLi st box | ookup

Sel ect | nput Dat e type="java.util.Date"
Note: the | CEfaces SelectlnputDate widget uses internal state to control
its popup. Therefore Metawidget will not destroy and recreate it upon
POSTback, asit does with most other widgets (in order to update them
to reflect changes in business model state).

All components are instantiated with par t i al Submi t set to true.

RichFacesWidgetBuilder

RichFacesWidgetBuilder is a pluggable WidgetBuilder for the JSF UIMetawidget. It isintended to be used in conjunction
with the default JSF Ht nl W dget Bui | der . For an example, see the section called “Alternate Widget Libraries’.
RichFacesWidgetBuilder instantiates the following widgets for the following Metawidget attributes:

M etawidget Attribute

Ht m Cal endar type="java.util.Date"
Ht m Col or Pi cker type="j ava. awt . Col or"
Ht n | nput Nunber Sl i der t ype isaprimitive (except boolean and char) and has both nmi ni num

val ue and maxi mum val ue

Ht nl | nput Nunber Spi nner t ype isaprimitive (except boolean and char) or aNunber and has only
one, or neither m ni mum val ue and maxi mum val ue

Ht m Suggest i onBox f aces- suggest

TomahawkWidgetBuilder

TomahawkWidgetBuilder is a pluggable WidgetBuilder for the JSF UIMetawidget. It isintended to be used in conjunction
with the default JSF Ht nl W dget Bui | der . TomahawkWidgetBuilder instantiates the following widgets for the following
Metawidget attributes:

M etawidget Attribute

Ht m | nput Fi | eUpl oad type="org. apache. nyfaces. custom fil eupl oad. Upl oadedFi | e"
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6.3 Mobile Widget Builders

6.3.1 Android Widget Builders

AndroidWidgetBuilder

AndroidWidgetBuilder is the default WidgetBuilder for AndroidMetawidget. It instantiates the following widgets for the
following Metawidget attributes:

M etawidget Attribute

CheckBox t ype="bool ean" (andtype="j ava. | ang. Bool ean" when also
requi red)

Dat ePi cker type="java.utils. Date" whenalsorequired

Edi t Text t ype of primitive wrapper (eg. | nt eger or Fl oat ) except

j ava. | ang. Bool ean. Also if property is of unknown type
but dont - expand. If | ar ge, callsset M nLi nes. If masked,
setsaPasswor dTr ansf or mat i onMet hod. If numeric,
setsaDi gi t sKeyLi st ener . If maxi mum | engt h, setsa
InputFilter.LengthFilter.IftypeisaDate setsa

Dat eKeyLi st ener

Passwor dText Box masked (except when also r ead- onl y)
Spi nner | ookup
Text Vi ew read- onl y (except whenalsot ype="j ava. util. Col | ection"). If

masked setsVi ew. | NVI S| BLE

St ub hi dden, acti on when alsor ead- onl y, masked when alsor ead-
only,type="java.util.Collection"” whenalsoread-only
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7. WidgetProcessors

This chapter covers each W dget Pr ocessor in detail. For an explanation of how W dget Pr ocessor sfit into the overall
architecture of Metawidget, see Chapter 2, Architecture.

7.1 Desktop Widget Processors

7.1.1 Swing Widget Processors

Property Binding

Swing does not include an automatic JConponent to Cbj ect binding mechanism, but Metawidget supports third-party
aternatives viaaddW dget Pr ocessor .

BeansBindingProcessor

BeansBi ndi ngPr ocessor binds properties using Beans Binding (JSR 295). It supports the various Beans Binding update
strategies:

myMet awi dget . addW dget Processor ( new BeansBi ndi ngProcessor (
new BeansBi ndi ngProcessor Confi g()
. set Updat eStrat egy( UpdateStrategy. READ )) );

If set to READ or READ_WRI TE (the default is READ_ONCE), the object being inspected must provide
Pr oper t yChangeSupport . If set to READ WRI TE, updates to the Ul are automatically sync'ed back to the
set Tol nspect , otherwise the client must manually call save:

‘ myMet awi dget . get W dget Processor (  BeansBi ndi ngProcessor. cl ass ). save( nyMet aw dget )

After JConmponent s have been generated for the initial set Tol nspect , clients can update their values to a new Object
without afull re-inspection by using r ebi nd:

‘ myMet awi dget . get W dget Processor ( BeansBi ndi ngProcessor. cl ass ). rebi nd( newCbj ect, nyMetaw dget )

For more details, see Section 10.3, “Rebinding”.

BeanUtilsProcessor

BeanUti | sProcessor binds properties using Apache BeanUtils. It supports JavaBean and Scala property styles:

myMet awi dget . addW dget Processor ( new BeanUt i | sBi ndi ngProcessor (
new BeanUt i | sBi ndi ngProcessor Confi g()
.setPropertyStyl e( BeanUti | sBi ndi ngProcessor Confi g. PROPERTYSTYLE_SCALA )) );

Updates to the Ul can be saved back to the set Tol nspect by calling save:
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‘ myMet awi dget . get W dget Processor ( BeanUt i | sBi ndi ngProcessor. cl ass ).save( myMetaw dget )

After JConponent s have been generated for the initial set Tol nspect , clients can update their values to a new Object
without afull re-inspection by using r ebi nd:

‘ myMet awi dget . get W dget Processor ( BeanUt i | sBi ndi ngProcessor. cl ass ).rebi nd( newObj ect, myMetaw dget )

For more details, see Section 10.3, “Rebinding”.

Action Binding

Swing suppliesj avax. swi ng. Act i on for binding JBut t ons to backing classes, and thisis typically combined with Java-
based reflection to support runtime binding. Thisis exactly what the default action binding, Ref | ect i onBi ndi ng, does.

However, Metawidget makes action bindings pluggable to support other use cases. In particular, use cases where thereis
no backing class, and instead the JBut t on should invoke, say, an RPC call. Implement your own pluggable binding by
implementing W dget Pr ocessor and useit by caling:

myMet awi dget . addW dget Processor ( new MyW dget Processor () );

7.1.2 SWT Widget Processors

DataBindingProcessor

Dat aBi ndi ngPr ocessor hinds propertiesusing or g. ecl i pse. cor e. dat abi ndi ng. Once bound, values can be saved
back from the Ul by calling save:

nmyMet awi dget . get W dget Processor ( Dat aBi ndi ngProcessor. cl ass ).save( myMetaw dget )

ReflectionBindingProcessor

Ref | ecti onBi ndi ngProcessor bindsBut t ons to backing classes using Java-based reflection to support runtime
binding.

7.2 Web Widget Processors

7.2.1 GWT Widget Processors

Property Binding

Like most other Metawidgets, Gam Met awi dget supports property binding. Property binding generally requires reflection,
and GWT recommends using Gener at or s to achieve this. As of the time of writing, however, much of the burden of
implementation rests on the developer.

Gt Met awi dget automates this burden by supplying aSi npl eBi ndi ngPr ocessor implementation. Thisimplementation
is pluggable, so may be swapped out as and when later releases of GWT more fully support data binding.

Si npl eBi ndi ngPr ocessor expects every domain object to be wrapped with aSi npl eBi ndi ngPr ocessor Adapt er .
The supplied Si npl eBi ndi ngPr ocessor Adapt er Gener at or automates this process. To configure it, add the following
totheappl i cati on-name. gwt . xni file...
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<generate-with
cl ass="org. met awi dget. gwt . gener at or. wi dget processor. bi ndi ng. si npl e. Si npl eBi ndi ngPr ocessor Adapt er Gener at or " >
<when-t ype- assi gnabl e cl ass="org. met awi dget . exanpl e. shar ed. addr essbook. nodel . Cont act"/ >

</ generate-w th>

...and in the application code...

met awi dget . addW dget Processor ( new Si npl eBi ndi ngPr ocessor (
new Si npl eBi ndi ngProcessor Confi g().set Adapter( Contact. cl ass,
('Si npl eBi ndi ngPr ocessor Adapt er <Cont act >) GW. cr eat e( Cont act. cl ass)));

| If thislinethrows aCl assCast Except i on casting to Si npl eBi ndi ngPr ocessor Adapt er, it means GWT
is not applying the Si npl eBi ndi ngPr ocessor Adapt er Gener at or . Check you've specified the correct
classinyour gener at e- wi t h block.

ﬁ\ ClassCastException
r

Updates to the Ul can be saved back to the set Tol nspect by caling save:

‘ nyMet awi dget . get W dget Processor ( Si npl eBi ndi ngProcessor. cl ass ).save( nmyMetaw dget )

After W dget s have been generated for the initial set Tol nspect , clients can update their values to a new Object without a
full re-inspection by using r ebi nd:

‘ myMet awi dget . get W dget Processor ( Si npl eBi ndi ngProcessor. cl ass ). rebi nd( newCbj ect, nyMetaw dget )

For more details, see Section 10.3, “Rebinding”.

Action Binding

GWT suppliescom googl e. gwt . user. client.ui.dickListener for binding But t ons to backing classes. Itis
futher possible to combine this with a generator to support runtime binding. Thisis exactly what the default action binding,
Si npl eBi ndi ngPr ocessor , does.

However, Metawidget makes action bindings pluggable to support other use cases. In particular, use cases where there
is no backing class, and instead the But t on should invoke, say, an RPC call. Implement your own pluggable binding by
implementing W dget Pr ocessor and useit by calling...

myMet awi dget . addW dget Processor ( new MyW dget Processor () );

7.2.2 JSF Widget Processors

HiddenFieldProcessor

StandardValidationProcessor

By default, Ul Met awi dget uses St andar dVal i dat or , which addsr equi r ed, RangeVal i dat or and
Lengt hVval i dat or to al widgets.

Y ou can implement your own validators by extending or g. met awi dget . f aces. conponent . val i dat or. Val i dat or,
or disable validation by setting val i dat or O ass="".

RichFacesProcessor
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This chapter covers each Layout in detail. For an explanation of how Layout sfit into the overall architecture of
Metawidget, see Chapter 2, Architecture.

8.1 Desktop Layouts

8.1.1 Swing Layouts

BoxLayout

Layout to simply output components one after another, with no labels and no structure, using j avax. swi ng. BoxLayout .
Thisislike Fl om_ayout (below), except it fillswidth. It can be useful for JTabl e Cel | Edi t or s.

FlowLayout

Layout to simply output components one after another, with no labels and no structure, using j avax. awt . Fl owLayout .
Thisislike BoxLayout , except it does not fill width. It can be useful for button bars.

GridBagLayout

Layout toarrangewidgetsusing j avax. awt . Gri dBagLayout . Widgets are arranged in atable, with one
column for labels and another for the widget. This Layout recognizes the following parameters, configured using
Gri dBagLayout Confi g:

Property Description

| abel Al'i gnnent Such as Swi ngConst ant s. LEFT or Swi ngConst ant s. Rl GHT

| abel Font Label font

| abel For eground Label foreground color

| abel Suffix Text to display after label text. Defaultsto acolon (:)

nunber Of Col urms number of columns. Each label/component pair is considered one column
requi redAl i gnnent Such as Swi ngConst ant s. LEFT or Swi ngConst ant's. Rl GHT

requi r edText Text to display for required fields. Defaultsto a star (*)

GroupLayout

Layout toarrangewidgetsusing j avax. swi ng. G oupLayout . Widgets are arranged in a table, with one column for
labels and another for the widget.
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MigLayout

Layout to arrange widgetsusing net . mi gi nf ocom swi ng. M gLayout . Widgets are arranged in atable, with one
column for labels and another for the widget. ThisLayout recognizes the following parameters, configured using
M gLayout Confi g:

Property Description

nunber Of Col unms number of columns. Each label/component pair is considered one column

SeparatorLayoutDecorator

Layout Decor at or to decorate widgets from different sections using a JSepar at or . This Layout Decor at or recognizes
the following parameters, configured using Separ at or Layout Decor at or Confi g:

Property Description
al i gnment One of Swi ngConst ant s. LEFT or Swi ngConst ant s. Rl GHT.
| ayout Metawidget Layout to usefor laying out the sections, for example

org. net aw dget. sw ng. | ayout. G i dBagLayout .

TabbedPanelLayoutDecorator

Layout Decor at or to decorate widgets from different sections using a JTabbedPane. ThisLayout Decor at or
recognizes the following parameters, configured using TabbedPaneLayout Decor at or Conf i g:

Property Description

| ayout Metawidget Layout to usefor laying out the sections, for example
or g. met awi dget . swi ng. | ayout . G'i dBagLayout .

t abAl i gnnment One of Swi ngConst ant s. TOP, Swi ngConst ant s. BOTTOM
Swi ngConst ant s. LEFT or Swi ngConst ant s. Rl GHT as defined by
JTabbedPane. set TabAl i gnnent .

TitledPanelLayoutDecorator

Layout Decor at or to decorate widgets from different sectionsusing aJPanel withaTi t| edBor der. This
Layout Decor at or recognizes the following parameters, configured using Layout Decor at or Conf i g:

Property Description

| ayout Metawidget Layout to usefor laying out the sections, for example
org. met awi dget . swi ng. | ayout . Gri dBagLayout .
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8.1.2 SWT Layouts

FillLayout

Layout to simply output components one after another, with no labels and no structure, using
org. eclipse.sw.layout.Fill Layout. Thisislike RowLayout , except it fillswidth. It can be useful for Table
Editors.

GridLayout

Layout toarrangewidgetsusing or g. ecl i pse. swt. | ayout . G'i dLayout . Widgets are arranged in atable, with
one column for labels and another for the widget. ThisLayout recognizes the following parameters, configured using
Gi dLayout Confi g:

Property Description

| abel Al i gnment Such as SWI. LEFT or SWI'. Rl GHT

| abel Font Label font

| abel For egr ound Label foreground color

| abel Suffix Text to display after label text. Defaultsto acolon (:)

nunber Of Col urms number of columns. Each label/component pair is considered one column
requi redAl i gnnent Such as SWI. LEFT or SWI'. RI GHT

requi r edText Text to display for required fields. Defaultsto a star (*)

MigLayout

Layout to arrange widgets using net . mi gi nf ocom swt . M gLayout . Widgets are arranged in atable, with one
column for labels and another for the widget. This Layout recognizes the following parameters, configured using
M gLayout Confi g:

Property Description
nunber Of Col urms number of columns. Each label/component pair is considered one column
RowLayout

Layout to simply output components one after another, with no labels and no structure, using
org. eclipse.sw.|ayout.RowLayout. ThisislikeFi | | Layout , except it does not fill width. It can be useful for
button bars.

SeparatorLayoutDecorator

Layout Decor at or to decorate widgets from different sectionsusing aLabel ( SWI. SEPARATOR ) . This
Layout Decor at or recognizes the following parameters, configured using Separ at or Layout Decor at or Confi g:
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Property Description
al i gnment One of SWI'. LEFT or SWI. RI GHT.
| ayout Metawidget Layout to use for laying out the sections, for example

org. net awi dget. swt. | ayout. Gri dLayout.

TabFolderLayoutDecorator

Layout Decor at or to decorate widgets from different sectionsusing a TabFol der . ThisLayout Decor at or recognizes
the following parameters, configured using TabFol der Layout Decor at or Confi g:

Property Description

| ayout Metawidget Layout to use for laying out the sections, for example
org. net awi dget . swt. | ayout. Gi dLayout .

t abLocati on One of SWI'. TOP or SWI. BOTTOM

8.2 Web Layouts

8.2.1 GWT Layouts

FlexTableLayout

Layout to arrange widgetsin atable, with one column for labels and another for the widget. This Layout recognizes the
following parameters, configured using Fl exTabl eLayout Confi g:

Property Description

col umst yl eNanes comma delimited string of CSS style classes to apply to table columnsin order of:
label, component, required

f oot er St yl eNanme CSS style classto apply to table footer

nunber Of Col urms number of columns. Each label/component pair is considered one column
t abl eStyl eNane CSS style classto apply to outer table tag

FlowLayout

Layout to simply output components one after another, with no labels and no structure. ThisLayout issuited to rendering
single components, or for rendering components whose layout relies entirely on CSS.

LabelLayoutDecorator

Layout Decor at or to decorate widgets from different sectionsusing aLabel . ThisLayout recognizes the following
parameters, configured using Label Layout Decor at or Confi g:

Metawidget 114



Layouts

Property Description

st yl eName CSS style class to apply to section label

TabPanelLayoutDecorator

Layout Decor at or to decorate widgets from different sectionsusing a TabPanel .

8.2.2 JSF Layouts

Layout sin JSF behave alittle differently to those for other Metawidgets. By and large, JSF already provides a pluggable
mechanism (j avax. f aces. r ender . Render er S) that can be used for displaying a component in different ways.
Metawidget leverages this mechanism viaits xxxLayout Render er classes (see below).

However, JSF Render er s are not supposed to modify the component tree (say, to wrap a group of components into a tabbed
panel). For those cases, Metawidget employsitsusual Layout mechanism. Layout s are executed at component-building-
time, which is before Render er -time so can safely modify the component tree.

Separating xxxLayout and xxxLayout Render er classesin thisway has the added advantage they can be mix-
and-matched. For example, you can combine aRi chFacesLayout (for wrapping components in tabs) with either a

Ht M Tabl eLayout Render er (to render the inside of the tabs asatable) or aHt ml Di vLayout Render er (to render the
inside of the tabs using di vs).

HtmIDivLayoutRenderer

Layout to arrangewidgetsin HTML DI V tags, with one DI V per label and per widget, and an outer DI V around
both. ThisLayout recognizes the following parameters (passed either as <f : par an» tags or set via <parameter>in
met awi dget . xm ):

Parameter Description

conponent Styl e CSS styles to apply to the component DIV. This s the style applied to the DIV
around the component, not to the component itself. The widget component can be
styled using the st y| e attribute on the Metawidget tag

di vStyl ed asses comma separated list of style classes to apply to the DIV, in order of outer, label,
required, component, errors

i nli neMessages whether to wrap input components with inline h: message tags. True by default
| abel Styl e CSS stylesto apply to the label DIV

outerStyle CSS styles to apply to the outer DIV

requiredStyl e CSS stylesto apply to the required DIV

HtmITableLayoutRenderer

Layout to arrange componentsin atable, with one column for labels and another for the component. This Layout
recoghizes the following parameters (passed either as <f : par an» tags or set via <parameter> in met awi dget . xm ):
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Parameter Description

col ums number of columns. Each |abel/component pair is considered one column

col umd asses commadelimited string of CSS style classes to apply to table columns in order of:
label, component, required

conponent Styl e CSS stylesto apply to required column

footerStyle CSS stylesto apply to table footer

footerStyl ed ass CSS style classto apply to table footer

header Styl e CSS styles to apply to table header

header St yl ed ass CSS style classto apply to table header

i nli neMessages whether to wrap input components with inline h: message tags. True by default

| abel Styl e CSS styles to apply to label column

| abel Suffix suffix to put after the label name. Defaults to a colon (ie. 'Name:')

requiredstyl e CSS styles to apply to required column (ie. the star)

rowCl asses commadelimited string of CSS style classesto apply to alternating table rows

tabl eStyl e CSS stylesto apply to outer table tag

tabl eStyl ed ass CSS style classto apply to outer table tag

OutputTextLayoutDecorator

Layout Decor at or to decorate widgets from different sectionsusing an Ht m Qut put Text . As dictated by the JSF spec,
CSS styles and style classes applied to an Ht m Qut put Text arewrapped in an HTML span tag. Therefore you must use
CsS...

di spl ay: bl ock

...if you want to use margins or padding around the Ht i Qut put Text .

This Layout Decor at or recognizes the following parameters, configured using Qut put Text Layout Decor at or Conf i g:

Property Description
style CSS stylesto apply to Ht ml Qut put Text
styl ed ass CSS style classto apply to Ht M Qut put Text

PanelLayoutDecorator

Layout Decor at or to decorate widgets from different sections using a RichFaces Panel. ThisLayout Decor at or
recognizes the following parameters, configured using Panel Layout Decor at or Confi g:

Property Description

style CSS styles to apply to the panel
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Property Description

styl ed ass CSS style class to apply to the panel

SimpleTogglePanelLayoutDecorator

Layout Decor at or to decorate widgets from different sections using a RichFaces
SimpleTogglePanel. ThisLayout Decor at or recognizes the following parameters, configured using
Si npl eToggl ePanel Layout Decor at or Confi g:

Property Description

style CSS styles to apply to the panel

styl ed ass CSS style class to apply to the panel

swi t chType Mechanism to use to open/close panels. Either ‘client’ or 'gjax’. Default is ‘client’
opened whether the panel isinitially opened. Defaults to true

SimpleLayout

Si npl eLayout isthe default JSF Layout . It simply adds the widget as a child of the Metawidget, leaving everything up to
the Render er .

TabPanelLayoutDecorator

Layout Decor at or to decorate widgets from different sections using a RichFaces TabPanel. This Layout Decor at or
recognizes the following parameters, configured using TabPanel Layout Decor at or Confi g:

Property Description

header Al i gnnment Defaults to 'left’

8.2.3 JSP Layouts

All of the supported JSP-based technologies (ie. 'pure’ ISP, Spring and Struts) share the same Layout s.

HeadingTagLayoutDecorator

Layout Decor at or to decorate widgets from different sections using an HTML heading tag (ie. H1, H2 etc). This
Layout Decor at or recognizes the following parameters, configured using Headi ngTagLayout Decor at or Confi g:

Property Description
style CSS styles to apply to heading tag
styl ed ass CSS style class to apply to heading tag

HtmlTableLayout

Layout to arrange widgetsin atable, with one column for labels and another for the widget. ThisLayout recognizesthe
following parameters, configured using Ht M Tabl eLayout Confi g:
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col umsSt yl eCl asses commadelimited string of CSS style classes to apply to table columns in order of:
label, component, required

footerStyle CSS stylesto apply to table footer

f oot er Styl eC ass CSS style classto apply to table footer

nunber Of Col urms number of columns. Each label/component pair is considered one column

tabl eStyl e CSS styles to apply to outer table tag

tabl eStyl ed ass CSS style classto apply to outer table tag

SimpleLayout

Layout to simply output components one after another, with no labels and no structure. ThisLayout issuited to rendering
single components, or for rendering components whose layout relies entirely on CSS.

8.3 Mobile Layouts

8.3.1 Android Layouts

LinearLayout

Layout to arrange widgets vertically, using andr oi d. wi dget . Li near Layout . ThisLayout recognizes the following
parameters, configured using Li near Layout Conf i g:

Property Description

| abel Styl e Android style (ie. @om nyapp: styl e/ | abel ) to apply to labels. The style should
be defined withinr es/ val ues/ styl es. xm . For example:

<styl e nane="section">
<i tem nane="androi d: t ext Si ze" >20sp</iten>
<i tem nanme="andr oi d: paddi ngTop" >10px</iten>
<i t em nanme="andr oi d: paddi ngBot t om' >5px</i t enr
</styl e>

TableLayout

Layout to arrange widgetsin atable, with one column for labels and another for the widget, using
andr oi d. wi dget . Tabl eLayout . ThisLayout recognizesthe following parameters, configured using
Tabl eLayout Confi g:

Property Description

| abel Styl e Android style (ie. @om nmyapp: st yl e/ | abel ) to apply to labels. The style should
be defined withinr es/ val ues/ styl es. xnl . For example:
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Property Description

<styl e nane="| abel ">
<i tem nane="andr oi d: t ext Si ze">20sp</itenm>
<i t em nane="andr oi d: paddi ngTop" >10px</iten>
<i tem nane="andr oi d: paddi ngBot t onl' >5px</i t en>
</styl e>

TabHostLayoutDecorator

Layout Decor at or to wrap widgetsin different sectionsinside a TabHost , asin Figure 8.1.

Figure 8.1. TabHostLayoutDecorator

This Layout Decor at or recognizes the following parameters, configured using Layout Decor at or Confi g:

Property Description

| ayout Metawidget Layout to usefor laying out the inside of the tabs, for example
or g. net aw dget . androi d. wi dget . | ayout . Tabl eLayout .

TextViewLayoutDecorator

Layout Decor at or to decorate widgets from different sections using a Text Vi ew. ThisLayout Decor at or recognizesthe
following parameters, configured using Text Vi ewlLayout Decor at or Confi g:

Property Description

| ayout Metawidget Layout to use for laying out the sections, for example
or g. met awi dget . andr oi d. wi dget . | ayout . Tabl eLayout .

style Android style (ie. @om nyapp: st yl e/ sect i on) to apply to section breaks
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9. How To's

This section contains 'How To's (or 'Recipes) for various scenarios you may encounter when using Metawidget.

9.1 Order Fields

Metawidget supports several ways to control the order of fieldsin the Ul, depending on your architecture and your
preference:

« Annotate the fields with @Ji ComesAf t er and use Met awi dget Annot at i onl nspect or asthe first inspector in your
Conposi t el nspect or chain.

* Use one of the XML-based inspectors (such as X | nspect or or Hi ber nat el nspect or ) asthefirst inspector in your
Composi t el nspect or chain. XML nodes are inherently ordered.

» Compile your business model with debug information turned on, and use Javassi st Pr opert ySt yl e. This approach
uses Javassist to extract line numbering information, and order the fields in source file order.

« Writeyour own | nspect or.

» Write your own Pr oper t ySt yl e. For example, Javassi st PropertySt yl e extends JavaBeanPr opert ySt yl e and
reorders the fields using debug information.

9.2 Remote Inspection

Metawidget inspects back-end metadata and creates front-end Ul widgets. If your application is split over multipletiers,
however, sometimes the back-end metadata is not accessible from the front-end. For example, annotations (such as JPA
ones) are designed to 'fall away' if the classis transferred to atier without JPA in its classpath. Equally, configuration files
may not be accessible acrosstiers.

Metawidget supports these situations. Because each remoting environment is different, however, you will need to add a
little code yourself. Every inspector returns an XML string, which isinherently serializable and safe to pass acrosstiers.
Therefore, to run inspection remotely:

« create aback-end class suited to your environment, such as an EJB Session Bean. Have the back-end class instantiate an
inspector - either programmatically:

Xm | nspect or Config config = new Xnl I nspect or Config();
config.setlnput Streanm getCl ass().get ResourceAsStreanm "netaw dget-backend-netadata.xm" ));
I nspect or inspector = new Xm | nspector( config );

Or by using anet awi dget . xn file and the Conf i gReader helper class:

i nspector = ConfigReader. configure( "backend-netaw dget.xm ", Inspector.class );
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 havethe back-end class declare the | nspect or interface. Implement the interface by delegating to the inspector you just
instantiated.

« depending on your environment, it may futher be necessary to create afront-end class (a proxy). Have it declare the
I nspect or interface. Implement the interface by remoting to the back-end class and returning the XML string.

« set the inspector on the Metawidget by using the set | nspect or method (rather than the set Conf i g method).

An example of this technique can be seen in Gm Renot el nspect or Pr oxy and Gat Renot el nspect or | npl .

Note
TE
SLO/ All inspectors are both thread-safe and immutable. Therefore you only need one inspector for your entire

application. Some remoting architectures support 'singletons’ or 'service beans well suited to this.

9.3 Combine Remote Inspections

If your architecture is strongly separated, some metadata may only be available in onetier (eg. JPA annotations in the back-
end) and some only availablein another tier (eg. st rut s- confi g. xni in the front-end).

For this, Conposi t el nspect or supplies an overloaded method outside the normal | nspect or interface. The overloaded
Conposi t el nspect or. i nspect method takes an additional XML string of inspection results, and merges forthcoming
inspection results with it.

Therefore, to combine metadata from different tiers:
- create afront-end class that implementsthe | nspect or interface
« implement the interface by first remoting to the back-end class and returning the XML string, as before

» next, delegateto aConposi t el nspect or to inspect the front-end, passing it the XML string from the back-end as a
starting point
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10. Performance

Performanceis very important to Metawidget. Whilst generating a Ul dynamically - as opposed to hard coding it statically -
isawayslikely to involve a performance tradeoff, Metawidget supports a number of techniques to help minimize this.

10.1 JAR Size

Metawidget has no mandatory third-party JAR dependencies and is highly modular. This allows the standard
met awi dget . j ar to be repackaged for different environments to save JAR size.

For example, the exanpl e- swi ng- addr esshook- appl et Ant task buildsexanpl es\ swi ng\ appl et \ addr essbook

\ et awi dget - appl et . j ar. ThisJAR includes only those classes (I nspect or s, W dget Bui | der s and so on) necessary
for the Swing Address Book example applet (it is further compressed using pack200). Similarly, the exanpl e- andr oi d-
addr essbook Ant task includes only those classes necessary for the Android Address Book.

10.2 Memory Usage

All I nspect or s, I nspecti onResul t Processor s, W dget Bui | der s, W dget Processor sand Layout S
areimmutable. This means you only need a single instance of them for your entire application. If you are using

met awi dget . xml then Conf i gReader takes care of thisfor you, but if you are instantiating them yourself in Java code
you should reuse instances to save memory.

10.3 Rebinding

For Metawidgets that do not use automatic binding, the general approach isto call set Tol nspect and then set Val ue to
populate the generated widgets with values. This technique has an implicit side effect: the values can a so be repopul ated
as many times as required from different objects, without re-calling set Tol nspect . This alows the Metawidget to be
generated once and reused many times, mitigating the performance cost of generation.

For Metawidgets that do use automatic binding, however, set Val ue isnever used. Setting new values requires re-calling
set Tol nspect (and re-running generation) for every different object.

To avoid this some W dget Pr ocessor s support a second, lightweight version of set Tol nspect called r ebi nd. Using
rebi nd, aW dget Processor can update the valuesin the generated widgets without re-running generation. This allows
the Metawidget to be generated once and reused many times.

The downside of r ebi nd isthat the rebound object must have exactly the same set of field names as the original object. It
becomes the responsibility of the caller to ensure this consistency.

For an example of using rebinding, see the GWT Address Book sample application.
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11. Epilogue

That concludes the Metawidget User Guide and Reference Documentation.

For further documentation - including forums, bug reports, a Wiki community area and information on how to contribute -
please visit http://www.metawidget.org.

Thank you for using Metawidget!
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