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11 ntroduction

Gaia is a free Java library from the BeeSoft congpan

It was created as the internal library to suppuetdpplication development in company. It is
available on the web since 2010. the library isarobpen-source, but it is free to use.

Here you can find its main features:

« support for building Swing form from XML file inclling the data-binding

« framework for building Swing client / server applions with the code processing on the
server side

« launcher subsystem to run appliciation

- general logging interface

« support for easy XML processing

- utilities for beans, value objects, streams andrso
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23wing support

Gaia offers the strong support for Swing progranmgnin

There is a few interesting components containexbimibrary, but especially the building Swing
forms from XML file supplemented with automatedatainding is great help for programmers.

With Gaia you can also very easy build client #serapplication with Swing user interface and
bussiness logic concentrated on the server.

2.1 Components

Gaia library comes with a few Swing componentsujgp®rt programming. The greatest are
described in the separate chapters, here we nanuthérs:

JZebraTable

Expands capacities gdivax.swing.JTable component. JZebraTable has the following features:

each column has a visibility - you can show ancetludlumns and preserve their order
right click on the table header invokes a popupumgith names of all columns - user
can change visibility of the columns this way

the table rows can have the alternate backgrowah(even row)

this component resolves the problem with JTablelwbiecomes uglier with
AUTO_RESIZE_OFF

you should usereateScrollPane(JZebraTable) method instead aofew JScrollPane
(table) to ensure the pretty look of the table

JZebraTree

The JZebraTree expands the capacitigavaix.swing.JTree about these features:

the tree rows can have the alternate backgrouruth @zen row)
there are completed methods to expand / collapsedés

-4 -
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Emptyl con
Represents a square icon having no graphical conten

Intended for use withct i on andJmenul t em Alignment of text is poor when the same menu
mixes menu items without an icon with menu itemgrigan icon. In such cases, items without
an icon can use ammpt yl con to take up the proper amount of space, and albmalfgnment of
all text in the menu.

JButtonPanel
This component solves repeated problem with butpasgioning and displaying. Its features:

- the buttons are layouted side by side

« the buttons can be aligned to the left, right ortersd
« all buttons have the same dimension

« itis possible to show line separator above thé&bst

- the component should be displayed below the form

JCloseableT abbedPane

This component solves a close-buttons for tabb@tabbed pane.

From JDK 1.6 you can use any component to paintabthis is impossible in version 1.5. This
component paints a small close button behind théitla, so you can use this close-tab feature in

version 1.5.

The component is closeable (paints the close buktplefault. You can change this by calling
setCloseable(boolean) method.

The component notifies about the mouse click arildse button all registered action listeners.

You can accomplish also automatic close of theaftdy the listeners are notified. Set property
autoClose to true via method setAutoClose(boolean).

JLink

A Swing component to display some label and to kevinternet browser for requested URL by
clicking on it.
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2.1.1 JDateField and JCalendar

TheJCalendar is the component that displays a small table Wiéh28 - 31 days of one month.
User can change the month and / or the year witwabuttons.

£ = maj 2009 = o=
Po Lt 5 5t R So Me
1 2 3

4 5 & 7 88 9 10
it G20 43 44 45 s 47
13 19 zo DB 22 23 24
25 26 27 28 29 30 3t

The day and month names are obtained from javadDatdFormatSymbols class and they
depend on the user locale.

The component has methods to set initial date augettthe selected date. All you have to do is
install ActionListener to be notified about useleséon. ActionEvent you will get to the
listener's actionPerformed() method will contaire ah the two possible commands:

« JCalendar.SELECTED
+ JCalendar.CANCELED

and you can decide the next steps.

JDateField is the component created to edit the date values.
f3.2.2010] ]

It contains text field to edit the date and smalitbn on its right side. This button popups a
JCalendar component to choose the date from the popup caftend

2.1.2 Lazy treedataloading
You can implement tree data lazy loading very gasith two classes:
+ ExplorableTreeNode - is an abstract descendant of
javax.swing.tree.DefaultMutableTreeNode with enhanced expansion functionality

capabilities. If this node has set the 'explorgieperty and tree where this node is
displayed has installdeixplorationTreeListener as tree expansion listener, then method
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explorelmpl() is invoked when this node is the first time digeld Subclass and override
this method to process lazy loading.

« ExplorationTreeListener - is a listener which you can add to any tredistiénes for
expand / collapse events and if expanded nodetiarnine oExplorableTreeNode it
invokes its methoexplore().

2.1.3 JTreeTable

A JTreeTable is a combination of a JTree and al@Tad component capable of both expanding
and contracting rows, as well as showing multigieicins of data.

This component always displays a tree in the ficdimn and the additional data in the next
columns. You can see its usage in a very simplenpl@of the directory tree.

The code in this class is derived from the sourcmfthe JTreeTable article that can be found at:
http://java.sun.com/products/jfc/tsc/articles/tedde2/index.html

4 Directories Tree N -10] x|
File i Size i Modified

[#-1 ] PDFCreator ] wed Feb 17 08:36:30 C.:_!
¥ ] Fidgin i Tue Mar 02 08:25:30 CE
-] PIXELA 0 Mon Aug 21 15:46:48 C,
-] GIP Infium 0 Tue Mar 02 08:18:29 CE
EH - Real Alternative a Wed Mar 26 20:02:36 C,
=] Skype i Fri Jun 27 18:39:20 CES,
: B ) Phone 0 Fri Jun 27 18:39:19 CES.

PreloadedContacts, wcf Fri May 30 15:54:14 CES

& Skype.exe 21718312 FriMay 30 15:54:14 CES
[#__} Flugin Maniager

0 Fri Jun 27 18:39:20 CES.
{4 ) Toolbars ] Fri Jun 27 18:39:20 CES.
EfJ | 3parx Jystems 0 Wed Apr 23 1940022 C,
E+J -} Spyware Terminator 0 Sun Feb 28 12:09:35 CE
-] Symantec 0 wed Apr 15 19:40:02 C.
Ed _._i Symantec Ankivirs 0 Thu Mar 04 07: 3323 CE
E+J -} SystemFequirementsLab o Sun Dec 16 192928 CE
[} T¥ 101 Media Player 0 Tue Jan 01 23:21:34 CE.
- U i Thu Jun 16 20:35:51 CE.
‘g Uninstall Infarmation i Fri Apr 29 13:34:46 CES.
m S P Ry ') Tiam e 20 A T i

4 rEl

This component has the next features:

+ it inherits from its parent class ability to hidshow columns
« also inherits possiblez8bra” look

« the tree is always painted in the first column

« as its model you must use TreeTableModel or subelds

-7-
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« supports data lazy loading
- descendants of the TreeTableNode are only nodeptdie in the JTreeTable

TheTreeTableModel which is used as model for JTreeTable, extends
javax.swing.tree.DefaultTreeModel to meet the requirements for model for JTreeTable.

TheTreeTableNode is hierarchical node for the JTreeTable. It intsdiazy loading possibility
from theExplorableTreeNode and adds the methods for get / set value for requwolumn.

2.1.4 SimpleSwingForm
SimpleSwingForm is a component designed to thelgiogtion of building the Swing forms.

- it uses GridBaglLayout to layout the components
« it layouts components automatically, each compoagrthe new row, but you can
change this behavior by overriding methods
customizel abel Constraints(GridBagConstraints, JLabel) and
customizeComponentConstr ai nts(GridBagConstraints, JComponent)
« the most simple is building of the two-columns forere are labels in the first column
- component offers a lot of ttehowDialog(...) methods to show this form in a dialog
» if you subclasses this component, you can use atdr@dK action and serve it in
okActionPerformed() method without writting any action

Here is a simple example of SimpleSwingForm usage:

Si npl eSwi ngForm f orm = new Si npl eSwi ngForm () ;

form addLabel edConponent ("Label 1", formcreateTextField ());

form addLabel edConponent ("Label 2", new JTextArea ());

Action okAction = new MyCkAction (); // you nust do sonething on OK
formshowDi al og ("My forni, okAction,

form creat eSt andar dCancel Action());

This builds on the 5 lines of code a two-rows famth labels "Label 1" and "Label 2" in the
first column and components text field and texaarethe second. Then is the form displayed in
a dialog.

2.1.5 Form

The Form is a component to hold and layout compisnarone form. It uses
java.awt.GridBagLayout as a default layout and instances of
eu.beesoft.gaia.swing.form.CellConstraints as tmponent constraints (instead of the

-8-
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GridBagConstraints). Each inserted component kdsoitder replaced by
eu.beesoft.gaia.swing.form.EditableComponentBammehow the user if component is editable.
For editable components you can set the backgroaiod by method
setEditableComponentBackground(Color) and bordier dxy method
setEditableComponentBorderColor(Color).

TheForminstance has the ability to paint the horizontal Aor vertical lines around the
component cells, if it is set in CellConstraintstance(s). CellConstraints is derived from
GridBagConstraints and contains boolean varialdepdinting left border, top border, etc. This
gives the table" look to the form. The color of the cell bordeende set by method
setCellBorderColor(Color).

2.2 XML builder

One of the most attractive features of our Swing pithe Gaia library is the XML support for
building Swing forms or applications. Yes, there arany such tools, but as far as we know, no
one of them supports also data binding and intemnalization. So Gaia offers the possibility to
build Swing form (or whole application) from XMLU@ in runtime with minimum programmer
effort.

For example, this data class:

import java.util. Date,;
public class Person {

private String firstNane;
private String | astNane;
private Date dateOfBirth;
private Person father;
private Person nother;

public Person (String firstName, String |astNanme, Date dateOf Birth)

this.firstNane = firstNaneg;
this.lastNane = | ast Nane;
this.dateOBirth = dateOBirth;

public String getFirstName () {return firstNane;}

public void setFirstName (String firstName) {
this.firstName = firstNane;}

public String getLastNane () {return |astNane;}

public void setlLastNane (String |astNanme) {

-9-



Gaia 2011.1 User Manual

this.lastNane = | ast Nane; }

public void setDateOfBirth (Date dateOBirth) {
this.dateOBirth = dateOBirth;}

public Date getDateOBirth () {return dateO'Birth;}

public Person getFather () {return father;}

public void setFather (Person father) {this.father
public Person getMther () {return nother;}

public void set Mbther (Person nother) {this.nother =

can be displayed in this form:

% Person 3. Ej
Person
First name: LJl:uhn )
Last name: LCassidy &
e,
Date of hirth: LEEI.E.*IQEEI 3@
Father
First name: LFranl-: &
Last name: LCensk'g.r 3
Mother
First name: Lﬁmnie )
=

Last name: L.ﬂ-.b ell

with this code:

i mport java.awt. Frane;

i mport java.io.|lnputStream

i mport java.util. Date;

i mport j avax.swi ng.JDi al og;

i mport j avax.swi ng. JPanel ;

i mport eu. beesoft. gai a. swi ng. bui | der. Swi ngBui | der;

i mport eu. beesoft.gaia.util.Streans;
public class ShowPerson {

public static void main (String[] arg) {

i mport eu. beesoft. gai a. swi ng. bui |l der. Swi ngBui | der Fact ory;

-10 -
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/'l prepare data objects

Person person = new Person ("John", "Cassidy", new Date
(1980 - 1900, 5, 20));

Person father = new Person ("Frank", "Censky", null);

person. set Fat her (father);

Person nother = new Person ("Annie", "Abell", null);

per son. set Mot her (not her);

/1 build form

InputStreamis = Streans. getlnput Stream ("PersonForm xm ") ;
Swi ngBui | der Factory factory = new Swi ngBui |l der Factory ();
Swi ngBui | der buil der = (Swi ngBuilder) factory.build (is);
JPanel panel = (JPanel) buil der.getObject ();

/1 bind data
bui | der. set BoundDat a (person, null);

/1 show form

JDi al og dialog = new JDialog ((Franme) null, "Person", true);
di al og. get Cont ent Pane ().add (panel);

di al og. pack ();

di al og. setVisible (true);

from this XML FORM description file:

<?xm version="1.0" encodi ng="UTF-8"?>

<f orm edi t abl eConponent Backgr ound="whi t e" >

<l-- Person section -->
<l abel id="personTitle" text="Person" foreground="blue"
font="ari al - bol d- 18" >
<cell id="personTitleCell" x="0" y="0" w dth="2" height="1"
wei ght x="1. 0" wei ghty="0.0" anchor ="west"
border ="bottont'/ >
</ I abel >

<l abel text="First name: ">
<cell id="firstColum" x="0" y="1" wi dth="1" hei ght="1"

wei ght x="0. 0"
wei ght y="0. 0" anchor="east" border="botton" />

</ | abel >
<textfield id="firstNane" binding="firstNanme" >
<cel | id="secondCol um" as="firstColum" x="1" wei ghtx="1.0"

anchor="west" fill="horizontal" border="bottonl' />
</textfield>

<l abel text="Last nane: ">
<cell as="firstColum" under="firstNane" />
</ | abel >

-11 -
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<textfield id="IastNane" bi ndi ng="1ast Nang">
<cell as="secondCol um" under="firstName" />
</textfield>

<l abel text="Date of birth: ">
<cell as="firstColum" under="|ast Nane" />
</ | abel >
<datefield id="dateOfBirth" binding="dateO'Birth">
<cell as="secondCol um" under="I ast Nane" />
</ datefiel d>

<l -- Father section -->
<l abel id="spaceBeforeFather" text=" ">

<cell as="firstColum" under="dateOfBirth" border="none"
</ | abel >

<l abel id="fatherTitle" as="personTitle" text="Father">
<cell as="personTitleCell" under="spaceBeforeFather" />
</ | abel >

<l abel text="First nane: ">
<cell as="firstColum" under="fatherTitle" />
</ | abel >
<textfield id="fatherFirstNane" bindi ng="father.firstNane">
<cel |l as="secondCol umm" under="fatherTitle"/>
</textfield>

<| abel text="Last nane: ">
<cell as="firstCol um" under="fat herFirstNane" />
</ | abel >
<textfield id="fatherLast Nanme" bindi ng="fat her.| ast Nane">
<cell as="secondCol um" under="fat her Fi r st Nane" [>
</textfield>

<!-- Mbther section -->
<l abel id="spaceBeforelMther" text=" ">
<cell as="firstColum" under="fat her Last Nane"
bor der =" none" />
</ | abel >

<l abel id="notherTitle" as="personTitle" text="NMother">
<cell as="personTitleCell" under="spaceBeforehbther" />
</ | abel >

<l abel text="First nane: ">
<cell as="firstColum" under="notherTitle" />
</ | abel >
<textfield id="notherFirstNane" bindi ng="nother.firstNane">
<cel |l as="secondCol um" under="notherTitle" />
</textfield>

<l abel text="Last nane: ">

<cell as="firstCol um" under="not herFirstNane" /[>
</ | abel >
<textfield id="notherLast Name" bi ndi ng="not her.| ast Nane">

/>

-12 -
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<cel | as="secondCol um" under ="not her Fi r st Nane" [>
</[textfield>

</fornp

2.2.1 Step by step

Of course, the first step is to create a XML filghwSwing form description. Currently there is
no tool to support this work, so you must to dm#nually.

You can read about all supported elements andbatitss in the next chapter. Please, note, there
are supported all important Swing components ayolls, and you can enhance this support
with your own classes.

When you have your XML file completed, you neegbtocess it to the Swing form. The basic
pattern is here:

/1 prepare path to form XM
String formd = "nypackage/ nyform for nt

/'l prepare resource bundl e nane

/1 this is not necessary,

/1 you must not always use the resource bundl es
String nessagesBundl el d = "nypackage. nyf or ni

/1 create new buil der factory
Swi ngBui | der Factory factory = new Swi ngBui |l der Factory ();
factory. set ResourceBundl e (nessagesBundl el d);

/1 build conmponent (form menu, application, ...)
InputStreamis = Streans. getl nput Stream (form d)
Conponent Bui | der buil der = (ConponentBuil der) factory.build (is);

/1 obtain a root conponent
JConponent conponent = (JConponent) buil der. get Obj ect();

/1 use this conmponent

You can see, the SwingBuilderFactory class is pigyihe key role in our code. This class
registers which element tag is processed by whitldér class. Each buider instance is
responsible for creation one component. And mosuohuilders are derived from
eu.beesoft.gaia.swing.builder.SwingBuilder class.

-13 -
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You can also write your own builder if Gaia buittsupport does not meet your requirements, or
if you are using the component we don't supporénlyou can register it to the factory in the
pair with processed element tag with this code:

Swi ngBui | der Factory factory = new Swi ngBui |l der Factory ();
factory.regi sterBuilderC ass ("mytag", MBuilder.class);

A SwingBuilderFactory instance keeps a list ofaalilders it produced. So you can access to any
component in the built form via itd:

String id = "l abel _n01";
Label Bui | der buil der = (Label Buil der) factory.getBuilder (id);
JLabel |abel = builder.getbject ();

A special attention is focused on the Swing actems a ListModels. There are implemented
methods to obtain:

/'l returns the action builders as children of the given buil der
Li st actionBuilders = factory.getActionBuilder (rootBuilder);

/1 returns the actions produced by children of the given builder
Li st actions = factory. getActions (rootBuilder);

/'l returns a collection of all |ist nodel builders
Li st |istMdelBuilders = factory. getListMdel Builders ();

/1 returns a collection of list nodel builders
/1 as children of the given builder
Li st |istMdelBuilders = factory. getListMdel Builders (rootBuilder) ;

These method are needed to obtain actions supdmytdee built form and also to initialize list
models with data.

2.2.2 XML eementsand attributes

As you can see in the example above, XML struatopges the Swing component hierarchy.
Each element has tag which is mapped to the camespg Swing component (more exactly, to
its builder). Attributes describes the propertiethe Swing component, they names are
preserved. And XML inner elements correspond toctiiel components in Swing component
hierarchy.

Gaia currently supports these tags:
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action - processed by eu.beesoft.gaia.swing.builder. ABiolder, creates an instance of
eu.beesoft.gaia.swing.client.SwingClientAction

button - processed by eu.beesoft.gaia.swing.builder.BBdder, creates an instance of
JButton

cell - processed by eu.beesoft.gaia.swing.builder. @ab@aintsBuilder, creates an
instance of eu.beesoft.gaia.swing.form.CellConstsai

checkBox - processed by eu.beesoft.gaia.swing.builder.@dRuilder, creates an
instance of JCheckBox

checkBoxMenultem - processed by
eu.beesoft.gaia.swing.builder.CheckBoxMenultemBarildreates an instance of
JCheckBoxMenultem

column - processed by eu.beesoft.gaia.swing.builder. TZddlennBuilder, creates an
instance of TableColumn

comboBox - processed by eu.beesoft.gaia.swing.builder.C&uokBuilder, creates an
instance of JComboBox

dateField - processed by eu.beesoft.gaia.swing.builder.DelBuilder, creates an
instance of eu.beesoft.gaia.swing.builder.JDatdFiel

dialog - processed by eu.beesoft.gaia.swing.builder.QRiidlder, creates an instance of
JDialog

filler - processed by eu.beesoft.gaia.swing.builderrBilléder, creates an empty JLabel
to fill space

form - processed by eu.beesoft.gaia.swing.builder.Foitd&, creates an instance of
eu.beesoft.gaia.swing.form.Form

frame - processed by eu.beesoft.gaia.swing.builder. FBarifaer, creates an instance of
JFrame

gbc - processed by eu.beesoft.gaia.swing.builder. GriEnstraintsBuilder, creates an
instance of GridBagConstraints

label - processed by eu.beesoft.gaia.swing.builder.|Babkeler, creates an instance of
JLabel

link - processed by eu.beesoft.gaia.swing.builder.Linkr, creates an instance of
eu.beesoft.gaia.swing.JLink

list - processed by eu.beesoft.gaia.swing.builder.LiddBr, creates an instance of JList
listModel - processed by eu.beesoft.gaia.swing.builder.LastMBuilder, creates an
instance of DefaultListModel or DefaultComboBoxMbde

menu - processed by eu.beesoft.gaia.swing.builder.Mende&r, creates an instance of
JMenu

menuBar - processed by eu.beesoft.gaia.swing.builder.ManB@ilder, creates an
instance of JMenuBar

menultem - processed by eu.beesoft.gaia.swing.builder.MemBuilder, creates an
instance of JMenultem

panel - processed by eu.beesoft.gaia.swing.builder.Baiider, creates an instance of
JPanel

passwordField - processed by eu.beesoft.gaia.swing.builder. RaskweldBuilder,
creates an instance of JPasswordField
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+ radioButtonMenultem - processed by
eu.beesoft.gaia.swing.builder.RadioButtonMenulteiitl®uy, creates an instance of
JRadioButtonMenultem

- scrollPane - processed by eu.beesoft.gaia.swing.builder.BRankBuilder, creates an
instance of JScrollPane

« segparator - processed by eu.beesoft.gaia.swing.builder. a&pd&uilder, creates an
instance of JSeparator

- splitPane - processed by eu.beesoft.gaia.swing.builder Bgoti€Builder, creates an
instance of JSplitPane

- tabbedPane - processed by eu.beesoft.gaia.swing.builder. TéPaeeBuilder, creates an
instance of eu.beesoft.gaia.swing.JCloseableTalamedP

- table- processed by eu.beesoft.gaia.swing.builder. Balleéer, creates an instance of
eu.beesoft.gaia.swing.JZebraTable}

- tableColumn - processed by eu.beesoft.gaia.swing.builder. TGddlennBuilder, creates
an instance of TableColumn

- textArea - processed by eu.beesoft.gaia.swing.builder. TieBuilder, creates an
instance of JTextArea

- textField - processed by eu.beesoft.gaia.swing.builder.TektBuilder, creates an
instance of JTextField

- toolBar - processed by eu.beesoft.gaia.swing.builder. Tax@Bilder, creates an instance
of JToolBar

« tree- processed by eu.beesoft.gaia.swing.builder. Tuge®, creates an instance of
eu.beesoft.gaia.swing.JZebraTree

- treeTable- processed by eu.beesoft.gaia.swing.builder. TabkBuilder, creates an
instance of eu.beesoft.gaia.swing.JTreeTable

Each XML element has attributes that describe Sworgponent properties. For
java.awt.Component (and all its descendants) gypasted these attributes:

« background - enabled values are constant names from jav&alet(for example:
BLACK), orr, g, b (for example: 128,255,15), oreoRGB number in hexa format (for
example: 504B1C)

« border - see description to {@link #initBorder(String)}atihod

« enabled - enabled values are true or false

- font - enabled values conform to java.awtFont.decooefat

« foreground - enabled values are like for background

- layoutConstraint - enabled value is an integer or a name of thetaeohfrom the layout
manager class of the parent container

« name - any string

« opaque - enabled values are true or false

« sSize- enabled values have format {width, height} (@ample: 80, 51)

« toolTipText - any string

« visible - enabled values are true or false
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In each element type you can use also attributessmmonding to the parent Swing component.
So forlabel element you can use all attributes above andadtsbutes related specially to
JLabel:

« horizontalAlignment - enabled values are constants from javax.swinggg®onstants
- icon - enabled value is name of the icon file or reseun classpath

« iconTextGap - enabled values are integers

« text - any string

« verticalAlignment - enabled values are constants from javax.swing@lonstants

You can find a detailed description of all suppdrattributes for each supported tag / component
in JavaDoc API for corresponding component builpackage eu.beesoft.gaia.

Special attributes
There are some special attributes processed inedactent:

« id - unique identifier of the builder (or its objeat) XML, it is used to reference the
builder

- class- class of created object (instances of the sauiddr class can create different
objects, but they should be derived one from other)

« as- avalue of this attribute should be an identifiethe other builder (element); the
created builder loads properties from referenceldi®uand then loads its own properties
from XML

You needd attribute to reference corresponding componem fother component. You can use
any string as id.

Attribute class enables to create instance of other class thsupigorted by corresponding
builder. Of course, given class should be a subdéathe class supported by the builder.

The attributeas is supported to minimize effort that is neededreate XML file. If you have

element A, which has 5 of 6 attributes identicahvalement B, it is easy to write element A
with attribute as="B" and with 6th attribute only.

2.2.3 Databinding
Data binding assumes that there is one root daéziior displayed form. Another objects are

referenced from it or from objects referenced bd the object hierarchy is requested in bound
data.
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property c of object B, you can write bindingaals.c - it is easy.

The binding corresponds to the element hierardhglement A has sdilinding="a" and element
A has sub-element B and this haslsating="b", then the qualified binding in the element B is
a.b and this is the path how is find data value fraot data objet for a component created from

the element B.

This algorithm is used to bind a specific data propto component created by the builder:
1.
2.
3
4.

Of course, binding is working in two ways: you daitialize created components from data

it is looking for getter / setter
tries a field access

if property container is an instance of eu.beegaid. util.ValueObject, it uses its get / set

method
throws exception if property is not accessible

objects and you can also update data objects bpaoemts.

From a programmer point of view, only a few lindsode is necessary to implement data

binding:

/'l prepare path to form XM
String formd = "nypackage/ nyform form';

/'l prepare resource bundl e nane
String nessagesld = "mypackage. nyforni;

/1 create new buil der factory
Swi ngBui | der Factory factory = new Swi ngBui |l der Factory ();
factory. set ResourceBundl e (nessagesld);

/1 build conmponent (form menu, application, ...)
Input Streamis = Streans. getl nput Stream (formd);
Conponent Bui | der buil der = (ConponentBuil der) factory.build (is);

/1 bind data object with Swing conponents

/1 note: root data object can reference other data objects
hj ect data = ...

bui | der. set BoundData (data, null);

/1 display form
Conponent conponent = buil der. get Obj ect ();
nmyFr ane. get Cont ent Pane(). add (component);

/1l process user input
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/1 create collection to keep changed data objects
/1 this collection will be filled in the next method
Set changedObj ects = new HashSet <Obj ect> ();

/1 get (nodified) data from buil ders
/1 returns root data object
nj ect data = buil der. get BoundDat a (changedObj ects, null);

2.2.4 |Internationalization

The internationalization in Gaia is supported inf@BuilderFactory and in all SwingBuilder
classes.

First you have to say to the SwingBuilderFactoryerehcan it find ResourceBundle properties
file to use:

String nessagesld = "mypackage. nyforni;
factory. set ResourceBundl e (nessagesld);

Each SwingBuilder overrides initld() method to fgiinitialize component from resource
bundle. It takes given id, appends dot separatdmame of the property and tries to load it from
resource bundle. If found, invokes correspondirnig.if) method to initialize property.

So it is possible to write XML element:

| <l abel id="nyl abel" />

and to create properties in resource bundle:

nyl abel . text=This is ny | abe
nyl abel . i con=/dir/ny.jpg

and your text, icon, etc. is initialized from resoeibundle. In the implementation is used class
eu.beesoft.gaia.util.Language to get correct vdioes resource bundle.

Please note, to use this feature each (localided)ent must have ad attribute.
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2.3 Client / server programming

Gaia supports client / server programming with $néhents.
There are two parts of code on the client and seside to communicate between itself.

Client must be derived from class eu.beesoft.gaiagsclient.SwingClient. This is an abstract
implementation of the swing client for Gaia appiioa (there is the ApplicationServer on the
server side). This class has as high level of abstm as possible: it processes the
communication with a server, but has no limits oocpssing of the incoming instructions.

With this class you get an instrument to build yown client, with your own instruction set and
your own Swing presentation.

In the simplest implementation of your subclass lyave to:

- create a Swing application (instanceJbfame or JDialog) - the best place to do it is
probably a constructor

- override getCurrentBuilder() method

« override getCurrentWindow() method

- override processApplicationResponse(ApplicationiRasp, SwingClientAction) method
- here you will process (your own) instructionsureed from the server. Please, note,
there is the method buildForm(ApplicationRespoisseingBuilderFactory) prepared to
help with this work.

Swing actions should be converted to the Swing@etion, which forwards actionPerformed()
method to the SwingClient.

On the server side there is the class eu.beesafsgang.server.ApplicationServer prepared to

communicate with a client. It creates the Applicatand Controller instances and forwards the
flow control to them. You can read about prograngron the server in the next chapters.
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3Application

Gaia brings its own application framework. It catsifrom some abstraction level and from a
concrete Swing implementation.

In the current version is this framework usablediorall applications with not too big load. It has
not optimized the resource usage. We will do thie next releases.

So this release is suitable for small client / seapplications. It offers:

- the application server to which can your clientr{ently Swing client) connect

« class Application to support your appliciation need

« class Context to hold user data between clientagigu

- abstract controller to process request, forwata the next controller, return response
« class FormController to support form-oriented Uthnautomated data binding

The main advantage of this framework is its simpliand built-in support for Swing based
client / server solutions.

3.1 Application and Context

There are two base classes for the applicationevaork:

« Application - binds the client and server code
« Context - this is a data holder

Application is an abstract superclass for each server applicdt is created and managed by the
running ApplicationContainer implementation (thex@an implementation for Swing client
called ApplicationServer).

The main task supported by tApplication is to receive request from a client, find a colféro
to process it and to invoke that controller witquest and current context as arguments.

Each instance of Application has its owdhwhich is used in talk with client. In your
implementation you need override in you subclasg methods getStartControllerClassName()
and getFile(String).

Context is a data holder for session and controller. Beeall controllers are singletons, this is
the only one place where can be stored data bettheeslient requests.
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ApplicationRequest is an application request from a client to theligppon server. It supports
these properties:

« sessionld - an unique string identifier of the client / sergession
« action - a name of the requested action

- parameters - a free (action-depended) map of parameters

- data- (changed) data from client to server

ApplicationResponse is an application response from an applicatiomeseio a client. It supports
these properties:

+ sessionld - an unique string identifier of the client / sergession

« instruction - an instruction for a client

- formld - a form identifier (a name of the form XML file tisplay)
- data - data from server to display on client

« parameters- a free (instruction-depended) map of parameters

Please, note there are some (by methods) suppmatacheters in Application Response to:

« hide component
+ disable component
« transfer validation error

3.2 Controller

Application flow processing is in Gaia realizeddifferent instances of Controller class.

Controller is an abstract superclass for all controllersufiports the basic infrastructure for a
controller lifecycle and communication.

Each controller is a singleton. The requested int&aan ba accessed by the static method
getController(String). Hence there is no spacéédontroller variables to store user data. For
this purpose exists the Context class instances.céda imagine it as a map of {name:value}
entries for your free usage.

Each client has just one server Application attitme and just one current Context instance.

When the controller is requested from the cligmt, Application finds (or creates) its singleton
instance via method getController(String) methdaeTApplication invokes its method
process(ApplicationRequest, Context) to processlibat request. Controller prepares the
server response (for example data to display ineskmmm) and returns it as the return value from
this method.
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With the next request (for example, user pressatedautton on the form), the Application
invokes method forward(ApplicationRequest, Context)t. This is the standard, unchangeable
behavior. The runnning controller should procega tfam the client before it processes
requested action (they are delivered together emAgplicationRequest instance). The request
can be irforward() method forwarded to the other controller, or carplocessed in a local
method - it is a matter of the implementation onfoguration.

If the incoming request is to be forwarded to theeo controller, théorward() method first
invokes createContextForForward(ApplicationRequésntroller, Context) to create a new
context. Override it to initialize the new contewth data from the current context. Then is
invoked process(ApplicationRequest, Context) methothe requested controller.

There are two ways to return control to the calliogtroller:

1. invoke method returnSuccess(ApplicationResponsateld - this invokes method
success(ApplicationResponse, Context) on the gatlamtroller, which closes current
context and prepares its parent context to be icuard itself to be a running controller

2. invoke method returnFailure(ApplicationResponseajté€xt) - this invokes method
failure(ApplicationResponse, Context) on the caglloontroller with the same effects as
described above

In theController class is implementation of methaalecess() andfailure() the same. But it will
differ in subclasses. The first indicates thatezhltontroller does its work successfully and data
are possibly changed. The calling controller shqutztbably update its data. The second method
should be used when something goes wrong (for ebearap user pressed CANCEL button) and
there is no change in data.

3.3 Form and data binding

Each client / server application must interractwvatuser. Gaia supports this requirement with
the FormController class.

FormController is an abstract superclass for athtdvased controllers. It supports data binding -
it extracts from given data objects data requelyetthe form, prepares it for
ApplicationResponse and also processes returnegjedalata from a client.

Form controller works with a form description in XMormat. So you can use the same form
XML file for the Swing client form and also on senside. FormController extradisnding
attributes from that XML file and creates its imtal bind-mapping. Then - when constructing
response for client - it mines property valuesmdiin binding from given data object and sends
it to the client to show in Ul.

There are some methods you have to implement insutaclass:
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+ getInstruction(Context) - to get an instruction étient (such as "display form", etc.)
- getFormld(Context) - to get a form id (form name)

« getObject(Context) - to get a processed data object

- getObjectsForListModel(String, Context) - to get thata objects for given list model

There is the methodi splayForm(Context) which creates completed application response with
extracted and converted values from the conte#ts object and with the data for list models.
This method invokes all of above methods.

The data extraction and data binding for displayata on the client is processed in method
buildFormObject(Object, String, Context) in theteps:

the form XML file is parsed and loaded to a Formé&gxor instance

it traverses its Formltem instances to find bheling property

it gets the requested bound property value frorerglata object

it converts this value (if necessary) and storés the internally created instance of
ValueObject

if the bound property value is not a null, primétivalue or enumeration constant, it takes
this value as a new data object and repeats the2dtw the children of currently
processed instance Bbrmlitem

PwpNPE

o

If you want to use this built-in mechanism but yaed to modify it, you can override method
getMiner() to change the tool to access data pti@seor
getPropertyValueFromDataObject(Object, String, €rt)tto do the same without changing the
miner.

There is also the support to process the modifagd ftom the client. It is started with method
acceptFormObject(ApplicationRequest, Context) (raue to invoke it from your code

yourself). It takes the server data object (vididpect(Context) method) and incoming data from
the client request, walks in client form object§sdperty by property and searches the
appropriate property in data object(s). When foiand, invokes method
acceptFormPropertyValue(Object, Object, Object.edthjString, Context) to set changed value
to the data object. Override this last method to:

« ignore derived properties (this is a term from UMLlch property has a getter only, but
no setter or field)

« accept the changes in the references to the olhects, this is not supported and you
have to do it in subclasses (for example, you ¢temge on the client the reference to the
other object in combo box, but in client requesi pbtain on the server just value object
with (persistent) id of newly referenced objeab get it from database and set as
reference to processed object is your job in oglerrimethod
acceptFormPropertyValue(Object, Object, Object,eltjString, Context).

-24 -



Gaia 2011.1 User Manual

4\Validation

Packagesu.beesoft.gaia.validation offers a few classes to build your own validatsystem.
There is a class ValidationError which instanceezevone error from validation.

All ValidationError instances from one validatioropess are held by the instance of
ValidationResult class.

The abstract superclass for all validators is cledglator. This class is initialized with message
that should be made public when validation failedAn subclasses is necessary to process
methodvalidate (Object).

There is currently just one validator implementatidNotNullValidator - which reports
validation error when validated value is null.
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5XML processing
Gaia supports XML processing in minimalistic butyefficient form. In this library you can
find:

- static helper class to support XML DOM parsing anacessing

+ class to support XML SAX reading with hierarchioamory structures
- easy creating a XML file via writer

5.1 DOM support

XML DOM support in Gaia is implemented in the stattility class eu.beesoft.gaia.xml.Xml.
There is number of parse() methods implementeldisnclass to parse given input (file, input
stream, reader, ...) to the Document instance.némad no DocumentBuilderFactory etc. to parse
XML (it is invoked on background).
Some methods look like DOM4J methods to make progring easier:

- getElementlterator (Element) returns iterator df-slements

+ getAttributes (Element) returns Map

- getAttributeValue (String, Element) returns atttbualue from the element

and there is a number getAttributeValue() methoitls default values.

5.2 Reader

Class eu.beesoft.gaia.xml.XmIReader is usablead XML document in SAX style.

It suppresses the interactivity with W3C (SAX) stires and creates its own structure instead.
This structure is called {@link XmIElement} and eft these advantages:

« each element is capable to return the referentte parent element
- keeps its tag and attributes (as a simple magiofys)
« can hold an user object, which is any object yaedrte pair with this element
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All of this is done to make the XML parsing and ggssing easier. You don't need to create your
own structures for each application you write - Ximd Element meets your needs.

There are 3 methods you can / should override um gabclass:

+ startElement(XmlElement)
« endElement(XmlElement)
+ characters(XmlElement, char[], int, int)

Of course, you can override any of the methodg@ixml.sax.helpers.DefaultHandler, they are
accessible, but you will not see it necessary, ginbb

Let's look at some example. Here is a part of thd_Xile, with two nested elements and we
want to load it and store data from XML to our arstes of Person and City class (they can be
some plain value objects):

<per son nane="Johny" >
<city name="London" />
</ person >

Here is a our subclass of XmIReader:

public class MyXm Processor extends Xml Reader {
private List<Person> persons = new Arrayli st<Person> ();

public List<Person> getPersons () {
return persons;
}

public void startEl enent (Xm El ement el enent) {
String tag = el ement.getTag ();
if ("person".equals (tag)) {
Person p = new Person ();
String name = el enent.getEl enent Attributes ().
get ("nane");
p. set Nane (nane);
persons. add (p);
/| store new Person instance to el enent
/1l as an user object
el ement . set User Obj ect (p);
}
else if ("city".equals (tag)) {
City c = new City ();
String name = el enent.getEl enent Attributes ().
get ("nanme");
c. set Nane (nane);

/'l here you can see the usage of the user object:
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Person p = (Person) el enent. getParentEl ement ().
get User Obj ect ();
p.setCity (c);

}

}

public void endEl enent (Xm El ement el ement) {
Il enmpty

}

public void characters (Xm El enment el ement, char[] characters,
int offset, int length) {

/'l enpty

And here you can see its usage:

File xmMFile = new File (...);

MyXm Processor processor = new MyXm Processor ();
processor.read (file);

Li st <Person> persons = processor. get Persons ();

53 XML Writer

This class is designed to write XML files. The mesel XML characters are replaced by standard
entities. Class supports the automatic elementsnges

Usage:

PrintWiter pw = ...

XM Witer witer = new Xmi Witer (pw;
writer.addEl enent ("first");
witer.addAttribute ("value", 50);
writer.addEl enent ("second");
witer.addAttribute ("next", "ww');
writer.closeEl enent ("second");
witer.closeEl ement ("first");
witer.close ();

The code above builds this XML:
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<?xm version="1.0" encodi ng="UTF-8" 7>
<first val ue="50">

<second next="www' />
</first>
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Our logging package was created long in the pashsoire the independence of our applications
from logging subsystem. It is just a facade befesd logging system.

Programmer will work with an implementation of tinéerface eu.beesoft.gaoa.log.Log.

There are four logging levels:

- DEBUG

« INFO

«  WARNING
- ERROR

For each level exist these methods:

- isLevelEnabled()

+ level(String)

« level(String, Throwable)
+ level(String, Object...)

where 'level' is used for one of 'debug’, 'infegrn’, ‘error’.
Please note the last method: you can use it toeraarg number of parameters to logged

message. In these methods is each character paplaced by one of the given parameters. For
example you can log:

info ("Current array index is {} of {}", 2, 5);

and logged messageQsirrent array index is 2 of 5.

On the DEBUG level you can also use methods fagitogyof entering and exiting method.

The concrete implementation of Log interface cawolained from LogFactory. It is an abstract
superclass for all log factories. It serves ascéofg of logger instances for different logging

systems. Current factory can be obtained by LogiFpgetinstance() method. The typical usage
scenario is like this:
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LogFactory factory = LogFactory. getlnstance ();
Log log = factory.getLog ("mypackage. M/Cl ass");
if (log.isDebugEnabled ()) {

| og. debug ("This is | ogged nessage");
}

This class also offers methods setThreadBoundligen(8tring) and getThreadBoundldentifier()
to create link between current thread and an itlentefined by programmer. You can use them
to log records with user name, for example. Thissisful in server applications, where is
difficult to pair a thread to the active client.

To customize this class to the requested loggisteay, you have to override createLog(String)
method for your needs and to subclass the Abstogctlass. There are prepared
implementations for:

« Java fava.util.logging) system
« Log4J prg.apachelogdj) system
« Apache loggingdrg.apache.commons.logging) system

To use some of these logging systems you haventfigcwe the underlaying real subsystem and
create a corresponding factory by invoking its ¢autgor (for example, fok og4J subsystem

you need eu.beesoft.gaia.log.log4j.Log4jFactortainse). Then you can use the pattern from the
introduction in your application.
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There is a set utility classes in Gaia library. yhee implemented in eu.beesoft.gaia.util
package:

AbstractBean

This class was developed to replace java.bean®eRy§hangeSupport class functionality. If
you use it as parent class for your beans

- you don't need to write addPropertyChangeListendrramovePropertyChangeListener
methods or accessors to the PropertyChangeSupport

« your memory requirements are noticeably lower, eigfig if you have a lot of beans in
memory

Language and L anguageL istener

Encapsulates the work with resource bundles arglge dependent texts. Languagelistener is
the listener interface to receive language chaegedts.

Miner

Miner is a class dedicated to support the dataigndFrom external perspective it has two
simple methods:

- getValue(propertyName, object) - gets value fromptoperty of the object
« setValue(value, propertyName, object)} - sets vatuthe property of the object

Property name can be a simple property name, ocgowse the dot-convention to chain objects
referenced from properties. For example, if obfettas property a that references object B, and
object B has property b that references objecn@,adbject C has property ¢ you want to get, you
can use as property name texi.c to get / set this property.

Miner prioritizes a method access (via getterdtéss), but if the method for the property cannot
be found, it uses the field access.
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You can use this class "as is". But you have talsisi it if

« sSome property you request is virtual (it is noaae of property, it is derived)
- somewhere in the objects chain can be null objedtyau need to set value at the end of
the chain - you need override the method creates@{§jing, Object)}

ObjectBuilder and ObjectBuilder Factory

This factory is designed to reading a XML streand@gcriptors and to create an appropriate
ObjectBuilder instance for each parsed elementnTtmanages initializing of builders and
creating and initializing objects in builders. Téés one or collection of objects created and
initialized at the end of this process.

This implementation is abstract enough to let yee to design the form of XML (tags for
elements, attributes, ...) and to program your @brectBuilder implementations. There is one
implementation for building Swing components frolXfile in package
eu.beesoft.gaia.swing.builder.

Regardless of the high abstract level of the bhagdementation, there are a few XML element
attributes supported b@bjectBuilder Factory andObjectBuilder:

« id - unique identifier of the builder (or its objeat) XML, it is used to reference the
builder

« class- class of created object (instances of the samiddr class can create different
objects, but they should be derived one from other)

« as- avalue of this attribute should be an identiiethe other builder (element); the
created builder loads properties from referenceldi®uand then loads its own properties
from XML

ObjectBuilder class is an abstract superclass| ®fudders. A builder serves as a factory for the
creation and initialization of the created objddte building process is managed by
ObjectBuilderFactory. This implementation does diotate relationships between builder,
created object and XML element - it is your resjploitity.

Each builder is managed by ObjectBuilderFactortaimse that created iDbjectBuilder Factory
loads a XML description and for each element ceateew appropriate builder. This is done in
these steps:

1. this builder's instance is created

2. references to instance ObjectBuilderFactory and builder's parent are stored to this
builder

3. attributes from XML element are stored to this teilas properties

4. builder invokes method createObject() or createQring), if theclass property was
found
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WhenObjectBuilder Factory processed all XML elements and for each executgzbslescribed
above, it walks each builder again and invokes otethitObjectProperties() on it. Builder for
each property invokes method initObjectProperty(8irString). This method in current
implementation searches for initialization methoddiven property and invokes it.

When all builders were requested to initiaze themperties, th®bjectBuilder Factory notifies
each builder about its hierarchy position. On daalder with children is invoked method
addChild(ObjectBuilder). This is done from bottootdp in the builder hierarchy, so parent is
notified about its children when each its child wasified about its children.

After that is builder and its object fully initiakkd and object can be used in application.

Reflection

Utility class for Java reflection. Implements a gethe methods to get field or method from the
class (and its superclasses), get or set valudietdainvoke methods, etc.

Streams

Utility class for the stream I/O operations. Retuam input stream or reader for given name, it is
looking for it in classpath or in filesystem, clesg#reams.

Exceptions are wrapped by RuntimException, so tisen® need for try-catch blocks in your
code.

This is an example to copy file with this class:

InputStreamis = Streans.getlnputStream ("..."); // resource nane
Qut put Stream os = Streans.getQutputStream ("..."); // target nane
Streans. copy (is, 0S);

Streans. cl ose(0s);

Streans. cl ose(is);

ValueObject

General value object that holds its values as ptigsan the internal map. This object has no
getters / setters for individual properties, thisrene getProperty(String)} method and one
setProperty(String, Object)} method. TéetProperty() method generates property change event
(in parent class AbstractBean).
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SystemPr ocess

It encapsulates functionality of the java.lang.less; java.lang.ProcessBuilder and some
methods from java.lang.Runtime classes. It supports

« Create a new system process

- complete command and or arguments in more steps
« change system environment variables

- change working directory

« merge input and error stream to the one

« execute process and wait while it is not finished

« obtain process exit value

« obtain input, error and output stream for the pssce

There is also a set of the statiec() methods to simplify starting of the system process

This implementation solves the problem of the PssaeaitFor() method, which hangs when are
not read the process streams.
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8L auncher

Launcher is an utility subsystem to launch Javdiegupon. It supports processing of the
instruction file, building a splash screen, builglihe class paths and invokimgin method on
another class.

The main advantage of this launcher is the akiditjun some parts of application in sequences
and in different classloaders - so it is easy tiwess the application autoupdate and then start the
application within this launcher, all covered byemplash screen.

You can use this subsystem as-is (just one JAR @leyou can subclass some classes from it
and create a new JAR from Launcher classes andsytnatasses to launch your application.

The main class of subsystemeisbeesoft.gaia.launcher.Launcher. Launcher processedainch
file. It is a file with the instructions. lh an imgction has arguments, they are appended at the
same line and separated by space from instrucaarenEnabled instructions are:

« property - adds property (given as an argument of this agetim form name=value) to
system properties

« gplash - builds a progress mediator of SplashScreennfage name is an argument of
the call.

« mediator - builds a progress mediator (its class is anraggu of the call)

- path - adds given argument to classpath

« scan - adds to classpath each JAR file from directgiygn as argument) and all its
subdirectories

« run - invokesmain() method on instance of the class, which name ajuhaents for
invocation are in given argument

« clear - clears built class paths - used to create aal@sgpath

Here is an example of the standard launch file:

path c:/myapp/lib/first.jar

path c:/myapp/lib/second.jar

pat h c:/myapp/ cl asses

run nypackage. MyCl ass firstArgunent "second argunent"”

It creates a classpath from two JAR files and drextbry and then invokes method main() on
MyClass with two arguments.
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Launcher can mediate its stateRrypgressMediator implementation. ProgressMediator is an
interface that describes a behavior of the Ul camepé, which displays a progress of some long-
term operation. The described methods are:

« getProgressRange() - returns maximum progress value

- setProgressRange() - sets maximum progress value

- getProgressStep() - returns a current progress step

« setProgressStep() - sets current progress step

« getProgressText() - returns the currently displgyedjress text

- setProgressText() - returns true if user (in Utgirupted operation for which is this
progress monitor running

- isInterrupted () - closes a progress mediator imtsa

« close () - sets the progress text to dislay

There are two implementations of ProgressMediator:

« ConsoleOutput - to output to the console (Unix-kkiéhout installed GUI). It does not
serve a progress steps, just displays texts.

- SplashScreen - a basic implementation of splagesawrith ProgressMediator. Creates a
main window, displays an image and a progressYaar.can override method build() to
change the look of this spash screen.
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