¢ Large GUI based applications for 12 years
e Java AWT/Swing for 4 years
¢ OO Development for 10 years
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Almost anyone can write a small GUI
application.

We will look at aspects of writing
large GUI applications with elegance
and finesse for maximum user
acceptance.

Developing a GUI Infrastructure
Building applications around Actions
Polishing the application

installing on multiple platforms

>N =

* Some Swing

* Properties

¢ ActionListener

* javax.swing.Action
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Like a towering sky-scraper,
large applications have a deep
foundation...
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* Homogenous * Consistent behavior
¢ Extensible * Consistent layout
* Complete

¢ Easy to add more features * Application appears finished
* Re-usable core components ¢ All the implied features are there
» New components do not have to be written — Drag & drop
from scratch - Tool tips
— Toolbars
- Help

* Instalis easily

¢ Swing alone is too low level

* Hard for many programmers to use Swing in
a consistent way

¢ Applications can look very different
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¢ Classes that complement Swing objects
» Classes that combine Swing objects

» Classes that build Swing object in a
prescribed way

— Adjustments to Look & Feel are made in one
place

Application Code

GU! Infrastructure

* Have a set of predefined, re-usable
components

o Use very few ActionListener
¢ Never create an OK button for a dialog

¢ Never write code to do simple number
validation
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* A replacement for Swing
* A layer on top of Swing

¢ Over-used ActionListeners

* You lay out every individual swing object
¢ Frequent GridBaglLayout code

e 70% - 80% of your dialogs code interacts
with Swing

» Rarely write code to create basic Swing
components

— JButton

- JMenuitem

- JCheckBox
- JTextField

— JRadioButton

¢ Don't use default renderers for JTables




Application Code

GUI Infrastructure

Functions

GUI Infrastructure
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Defines actionPerformed() cortoAa e

ActionListener

Adds property Handling
eaddPropertyChangeListener()
sremovePropertyChangeListener()
sputValue()

*getValue()

Action

Implements everything but

actionPerformed() AbstractAction
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* One Action could have many Buttons
* Action is an ActionListener on the Button

* Buttons adds a PropertyChangeListener to
the Action

The button will reflect Action property
changes

— Text

- Tooltip

* Raise a Dialog
* Undo/Redo

PropertyChangeListener notifies . P
Button when something has changed Cut, Copy, Paste
* Save
ActionListener

* Show parts of the User interface
* Etc.

Notifies action
When button is
pushed

B 8

Defines actionPerformed() ActionLis Ien'er

Adds 6 more methods. ACCELERATOR_KEY

SHORT_DESCRIPTION

Implements everything but _,
actionPerformed()

AbstractAction

PropertyChangeListener

ActionListener

Implements
actionPerformed()
To raise a dialog
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public class MyDialogAction
private MyPialog _dialog;

public MyDialogAction(JFrame f£) {
putvValue (NAME, “Show My Dialog”);
putValue(SHORT DESCRIPTION, “Show my special dialog”);
putValue (ACCELERATOR _KEY,

Key ( *d*, Event.ALT MASK ));
_dislog= new MyDialog(f);
}

public void acti (Actd eav) (
_dialog.setVisible(true);

}

}

public MyDialogAction(JFrrame £) {

}
public void actionPerformed{ActionEvent ev) {

}
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private MyDialog _dialog;

public MyDialogaiction{JFrame £) {

}

public void actionPerf: A {Acti ov) {

}

public class MyDislogActicn extends AbstractAction {

private MyDialog _dialog;

MyDialogAction(JFrame

blic void acti

ov) {

troe

/Adding Properties

public MyDialogAction(J¥xame £)

TRe it ey ;




public clasy

Lrayatee MNytiial

Al Adding Properties

public MyDialogAction(J¥rame £) (
putValue (NAME, “Show My Dialog”);

clags MybDialcoghoerion onbe A

public

private HyDialog “3-iog: Adding Properties
public MyDialogAction{JFrame £) {
putValue (NAME, -, My Dialog”®});
putValue (SHORT _DESCRIPTION, “Show my special dialog”);
putValue (ACCELERATOR_KEY,

Xey { *d*, Event.ALT MASK ));

pub’

Lriwate

public void actd d(Actd ov) ¢
dialog.setVisible(true); ¢
, eles sibie Every button push
’ |
JavaOne
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crRotiog |

T Adding Properties

public MyDialogAction(JFrame £) (

putValue (NAME, “ghow My Dialog”);
putValue (SHORT_DESCRIPTION, “Show my special dialog”);

AT e st

pubi:c ~lass MyRisloghAction evtends AbstractAction

ddaioy;

public MyDislogAction{Jrrame £) {
putValue (NAME, “Show My Dialog”);
putValue (SHORT DESCRIPTION, ™Show my special dialog”);
putValue (ACCELERATOR_KEY,

ke( “d*, Event.ALT MASK });
—Create the Dialog

) Bg.m“:'w m;-log-(!)ll
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* Subclass of AbstractAction
* Add Property Loading

1 trlce class GeneralAction extends AbstractAction
{

public GeneralActiomn(Stxing comsand) {
PropDB prop= PropbhB.getInstance();

s= prop ¥ +
Action.SHORT_DESCRIPTION) ;
if (s 1= null) putValue({Action.SHORT_DESCRIPTION, »);

s= prop Y + "." + Action.NAME);
if (s 1= null) putvValue(Action.NAME, 8);

14
// -- now do mmemonic, accelerator, etc
1/

}

’ ||

: JavaOne

publin abstract class fen

i

public Generalaction(String command) ({
PropDB prop= PropDB.getInstance();

Get the Singleton property class
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Defines actionPerformedy()

ActionListener

Adds 6 more methods CenberaTE
Action

Implements everything but __,
actionPerformed()

AbstractAction

Adds property loading but
does not implement
actionPerformed()

GeneralAction

o

public n.bl.et cl meralAction extends Abstractictiod)
{

public Generalictio

Commangad parameter is the
base name for properties

}
) |

public Generaliction(String command) {
get.

prop= O3z

string s;
s= prop.getProperty(command + “.® + SHORT DESCRIPTION);

Get the SHORT_DESCRIPTION
property




public ahsiyact

public GeneralAction({String comsand) {
PropDB props PropD®.getInstance();

string s;

s= prop.getProperty(command + . + SHORT_DESCRIPTION)j
if (s t= null) putvalue{SHORT DESCRIPTION, 8);

If the property exists, then
add it to the Action’s properties

punlic abstrack

public Gemeraliction(String command) (
PropDs propa PropDB.getImstance();

string ®;

pezty( 4+ "." + SHORT_DESCRIPTION);
if (s tw null) putValue(SHORT DESCRIPTION, 8);

s= prop { + "." 4 NAME);

if (s != null) putValue( NaME, s);

144
// -~ now do i-cnlc, accelerator, etc
124
) Do the same thing with

LONG_DESCRIPTION, SMALL_ICON,
ACCELERATOR_KEY, MNEMONIC_KEY

GeneralAction
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£ Anstvacticoicn

public Generalaction(String commsnd) ({
Propll props PropDB.getInstance();

String s;
8= prop + ®"." ¢ SHORT_DESCRIPTION)j
i€ (s 1= null) putValue({SHORT DESCRIPTION, 8);

= prop. 4+ ".% 4 NAME);
if (s != null) putvValue( NAME, 8);

Do the same thing with name

public class MyDialogAction extends GeneralAction (

private MyDialog _dialog;

public MyDialogAction(Jrrame £) {
super{“myDialog”);
_dialog= new MyDialog(f);

)

public void actionPerformed(ActionEvent ev) (
_dialog.setVisible(txrue);

}

}

10
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clamgs

publis My T s aiac i

public class MyDialogAction extends GeneralAction (

private MyDialog _dialog;

privase Mylaslog  Jdia ogg

pptTlc MyDialopAticn hort!!!
juper ( “mypialog*” super (“myDialog”);
Bar. . =% iR _dialog= new MyDialog(Zf);

) R “myDialog’ to GeneralAction Samell!

public void actionPerformed(ActionEvent ev)| {
_dialog.setvisible(true);

myDialog.Names Show My Dialog

myDialog.ShortDescription= Show my \
special dialog

ActionListener() PropertyChangeListener()
@cce lerator=ctrl-d
MyDialogAction

Loaded from
Property file

This is the command name

Action

Application Code

AbstractAction

Lots of Actions!!!

GeneralAction GUI Infrastructure

CopyAction DeleteAction EnableAllAction
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¢ Actions that display dialogs take a long time
to create

¢ Slow actions affect start-up time
* We need lazy initialization

* New abstract methods
- build()
— activate()

public void actionPerformed(ActionEvent ev) (

i1f (1_built) ( — -
build()s Build the first time

_built= true;

)
activate();

et

Action

These guys are
fine they don't
create a dialog

AbstractAction

GeneralAction

MyDialogAction ' EnableAllActicn

DeteteAction
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AbstractAction Abstract-
does not define

GeneralAction actionPertormed()

LazyBuildAction Abstract-
defines actionPerformed()

build() but adds abstract methods-

J build() & activate()

* New abstract methods
- build()
— activate()

public void actionPerformed(Actionkvent ev) {
if (1_built) {
build();
_built= true;

—l ~———Activate every time

1
| activate();
}

AbstractAction

GeneralAction

LazyBuildAction

EnableAllAction

DeteteAction

MyDialogAction

12



private Mypialog _dialog;
private Jrrame _f;

public MyDialogiction(Jrrame £){
superx (“myDialog”);
_f= £;

)

protected void build(){
_dialog= new MyDialog{_f,data);
}

protected void activate(){
_dialog.setVisible(true);
}

’ |

/Create the Dialog

void build()(
_dialog~s new MyDialog(_f,data)

void i 1909
_dialog.setVisible(true);

’ )

“sypialogaction:

private MyDialog _dialog;
private JF¥rame _£;

01/17/2002

protected void build()(
_dialog= new MyDialog(_f,data);

et the dialog
visible

Application Code

GUI Infrastructure
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Application Code

GeneralAction | LazyBulldAction

¢ Toolbars * Will the user be impressed in the
. first five minutes?
* Splash screens with progress bars
. * Does it feel easy to use
¢ Tool Tips

- Only a novice cares if it is easy to use

* Help — The first few tasks must be easy to do

* Effective use of color
¢ Complete & informative error messages
* Drag & Drop

JavaOne: , JavaOne

 Small features greatly affect user * Always use a splash screen
acceptance
. . . ¢ Generally use a progress bar
¢ Simply meeting requirements does not . . .
make a great program * Do everything possible to speed it up
* Build time in the schedule for adding nice - Be meticulous
touches - Constant vigilance )
* You will not be able to justify them
— Add them anyway

— Everyone will love you, trust me

JavaOne . JavaOne
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» Very first impression of your épplication
* Almost Un-noticeable

* Quick

* Network installations are rarely easy!

* You must guarantee it is there
* You must have control over the version
*» Solution - Install your own
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* Just like any other application

¢ Feels normal for that platform

* No special request from the installer
¢ Nothing else to install

* Homogeneous — Build a solid GUI
infrastructure

» Extensible — Build your application around
Actions

* Complete - Include the small details to
make it exceptional

15
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A good program is like a sky-scraper...

If you want to go high, first you better
go deep.

L _

BEYOND

BOUNDARIES
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