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JimpingAhead a Bit...
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We€e ging to cover a specibc ahitectural @proach to building Ul
components

Model-View-Controller
Classic arhitecture from Smalltalk 80
Model:data structues that epresent the componerg@tate

View: object responsibledr drawing the component
Controller: object responsibledr responding to user input

Why talk about it nav?

Swing optionayl allovs a modibedersion of MVC as a wafor
building components

1@ like you to use this aproach br Homework #2
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Some Swing Histgr

e Remember fom earlier in class:
To create a nev componentsubclass JComponent

Implement paintComponent() to do all of the dvang Dr your
component

e Nice, easy wg to create components
e Still works bne
e But,males some thingseary had:
How would you implement a n& look-and-éel?

ComponentsO dméng code is hat coded into them.

Ewen if you had a bigwitch statement and implementedwezal look
and eelsstill doesnelp you if anew look and &el comes along.
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Some Swing Histgr(cont)

e Swing has pluggable look and feel architecture (PLAF)
e SuppotsWindows,Mag GTK, plus seeral Jaa-ony LAFs

e To male these easier to usenary Swing components s factored
their implementations in a slightdiferent way

Separation of the undefing component datadm its look and behaor

e Allows you to createjust a nev look-and-éel br a component and
easi plug it in to work with the core component data
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Component Internafrchitecture

JComponent

Component class is what applications typically
interact with directly.

Model and Ul classes are typically
“hidden” by the component, and used
internally by it.
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Swing MVC Oerview

Model: custom class that contains all of the internal state of a
component

Ul: custom class that handles user inpuérts,and painting the
component

Subsumes both théiew and Contoller from the classic MVC ahitecture
These tw classes & loosely-coupled
They comnunicate with each other tlough eents

E.g.when something in the model updatéssends a Changeé&mt to
whatever Ul is associated with it.

Ul then calls epaint() to tell the RepaintManager to schedulert f
redraving.
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Swing MVC Oerview

e Application ppgrammers typicatinever see the Ul or the Model
classes

Used puely as an internal implementatioadture of the component

e Requies a bit of structue and boilerplate code to makthings verk
right.

e Resouces:
Shot overview article:MVC Meets Swing, linked off class website

Book:last chater covers creating ne&v Swing components using this
architecture




Step 1CreateYour Model Class
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Model:responsibledr storing the state of gur component
Reuse an existing model if one is suitabteate yur own if not
Decide on the data structws yuOll need to tracknd ceate getter/setter
functions

CalledProperties if they match the standarJaa-style standals
Send PopertyChangeEants (or just Changeewnts) when data in the model
change
Keep a list of RspertyChangeListeners (or just ChangeListeneasy] povide
methods 6r adding and emoving listeners
Be caefulithe model shoulanly contain coe data structues,not data thatO
only about the visual @sentation of that data

Examplea Scollbar

Minimum,maxinum,and curent values a model poperties (they have to do with
actual data valuesot disply

Whether tick marks ae shavn,labelsetc.,are visual poperties,and donelong
in the model (thg€ only about dispk not the actual data) 8
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Component Internafrchitecture

JComponent implements ChangeListener

In setModel() method of Component:
- Component registers itself as a ChangelListener for
the model.

Whenever ChangeEvent is received from model:
- Component calls repaint() to cause itself to be
redrawn.




Step 2Create ambstract Ul Gegrgia
Class ‘

e This is an abstract supaass to be sha&ad by all LaFsdr your new
component

e Always Dllows the same basiofmat:
Import javax.sving.plaf. ComponentUl,

public abstract class PhotoUl extends ComponentUI {
public static bnal String Ul_ CLASS_|DEBhotoUIO;
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Step 3Create theActual Ul Georgia
Class

Tech

Extend the abstract Ul class

Implement publiced paint(Graghics gJComponent c)

Your component will automaticaildelegate its dnaing to your UI©
paint() method

Implement ap interfaces gu need in oder to respond to input
events

Exampleif your component nust respond to the mousghare your Ul
class implement MouseListener

Draw yourself corectly given your current size

Recall that gur parent component maresize pu! In your painting
code, use the curent size (getWidth()/getHeight()) and dvan the
space alloted toqu.

Implement a bit of boilerplate coderf Ul management
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Component Internafrchitecture

JComponent

In installUl() method:

- Ul sets itself up as mouse/keyboard/etc.
listener for the component.

- When user events come in, Ul updates
the model by calling out to the component.

Ul does not have a reference to the model,
but accesses it indirectly through the
Component.
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In paint() method:

- Component is passed in to paint()

- Ask component for data that needs
to be drawn

Ul does not have a reference to the
model, but accesses it indirectly
through the Component
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Step 4Create the Component ceorsia
Itself **

e Design the componers@®xternalAPI
These ae the methods that jgplication pogrammers see and use
Mary will just brward to the underyying model or the Ul

e Male your component a listenerdf the Model©ChangeEents or
PropertyChangekants

Generaly need to call epaint() wheneer the model is updated

e Send PopertyChangeEants ifthe component’s internal state change:

Other components might be listening toy--send
PropertyChangeEants if agthing component-specibc changes

e |mplement some boilerplate methods tegister models and Uls
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Step 4 (Example)

public class PhotoComponent extends JComponent implements ChangeListener {
PhotoModel model;
public PhotoComponent() {
setModel(nev PhotoModel());
updateUl();
}
public setModel(PhotoModel m) {
old = this.model;
if (old != rull) old.removeChangeListener(this);
model = m;
model.adChangeListener(this);
}
public PhotoModel getModel() {
return model,;
}
public wid setUI(PhotoUl ui) { supesetUI(ui)}
public wid updateUI() {
setUI((PhotoUl) UIManageetUl(this));
invalidate();
}
public String getUIClassID() €turn PhotoUI.UI_CLASS_ID;

|
H
Georgia |

Tech

ﬂ
V

14




Georgia |

Step SRegister pur Ul with Tech |
SwinggJIManager

e Need to tell the UIManager about the specibc Qlyant to use
e Typicaly do this eary in the gplicatiorOmain() outine:

public static wid main(String[] args) {
UIManageput(PhotoUI.Ul_CLASS ]JDBasicPhotoUIO);

/[ ...other stuff hee ...
} PN PN

This string serves as the This string names the class
unique token identifying all that implements the specific
different Uls that work as look-and-feel Ul you want to use

PhotoUls in this application

15




000
| eeee
|| eeee
Georgia | | eoe
Tech | | 2°

Common Ppblems

e EXxceptions at staup time

Male sue the UIManageragistration is done befe you use the
component

e Components aenbeing epainted all the time

Male sue you€® registeed r change eents,and ae calling epaint()
whenever arything changes

e Components come up at &rrd sizes

Your component should mvide a mimiomSize and jeferredSize whe
It is requested.If you donQdo this,your parent ma set your size to O
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Step 3 (example)

public class BasicPhotoUl extends PhotoUIl implements MouseListener {
public static ComponentUl eateUI(JComponent c) {
return nev BasicPhotoUI();

}
public wid installUl(JComponent c) {

((PhotoComponent) c).aMouseListener(thisjt weOll handle mouseeats br the Photo component

}
public wid uninstallUI(JComponent c) {
((PhotoComponent) c)egmoveMouseL.istener(this);

}
public wid paint(Graghics gJComponent c) {
/I do painting dr the component hee!

// implement the various MouseListener methods...
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