Topic 8:
Event-driven programming

Reading: JBD Sections 8.1 - 8.4
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Graphical User Interfaces (GUIs)

e Java provides some packages for creating GUIs:

e Abstract Window Toolkit
| nport java. awt. *;
| nport | ava. awt.event. *;

® Swing
| Nport | avax.sw ng. *;

e Together, these packages allow programmers to
create windows containing:

e Passive objects: text, graphics, etc.

e Active objects: text entry fields, buttons, menus,
scroll bars, etc.

CMPS 12A Winter 2009 UCSC



Some useful GUI classes

e JFrane

e Creates a window with standard icons (minimize, close, etc.)
e getContentPane() method returns usable part of window

e Cont al ner

e Holds lower-level graphic components.

e Can specify a "layout" that controls how lower-level
components are displayed (left-to-right, in a grid, etc.)

e JPanel

e Subclass of Container. Used for grouping components that
have common properties.
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More useful GUI classes

e JLabel

e Displays some text (no user interaction).
e Example constructor: new JLabel (" Buy yours today")

e JButton
e Displays a labeled button.
e Generates an event when a user clicks on the button.
e Example constructor: new JButton("Cick Me")

o JTextField
e Displays a text field in which the user can type input
e Can control width of field and initial content
e Generates an event when the user hits "Enter"

e Example constructor:
new JText Fi el d(" Type your nane here");
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More useful GUI classes

e JMenu, JMenul tem JMenuBar
e Create menu bars and pop-up menus

e JScroll Pane, JScrol | Bar
e Displays scrollable content
e Scroll bars appear when needed

e JRadi oButton, ButtonG oup
e Allows user to select or deselect an item
e Allows selection of one item from a list

e JCheckBox
e Allows user to select multiple items from a list

CMPS 12A Winter 2009 UCSC



Processing Events

e In response to user actions, GUI components
generate Acti onEvent objects

e You must provide an Act 1 onLi st ener to receive and
process these events

e Your Acti onLi st ener must implement this method:
voi d ActionPerforned(ActionEvent e)

e You must "register"” your Act i onLi st ener with the
component that it is "listening to":
buttonl. addActi onLi stener(listenerl);

e Your Acti onLi st ener can inspect the Acti onEvent
to find out what happened
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Processing Events (continued)
e Acti onLi st ener is an interface

e Your code must:
e Define a class that implements this interface
e Instantiate the class (create a listener object)

e Register your listener object with the component that it is
"listening to"

e You never call your listener object directly
e It is invoked by Java in response to user events

e This is sometimes called the "Hollywood" style of
programming
e "Don'tcall me ... I'll call you"
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Example 1

e Create a GUI that consists of a Label and two Buttons

GUI — X

Label

Button 1 Button 2
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GUI _ Xl |e—frane

class MyGQU {
public static void main(String[] args) {
JFrame frame = new JFrane("GQJ ");
frame. set Def aul t G oseQperation(JFranme. EXIT _ON CLCSE) ;
[l ... put sone content inside the frane
frame. pack() ;
frame. set Vi si bl e(true);
} [/ end of main()
} [/ end of class MyGU
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GUI _ Xl |e—frane

<«—pane

JFrane frame = new JFrane("GUJ ");
frame. set Def aul t G oseQperation(JFrane. EXI T_ON CLOSE) ;

Cont ai ner pane = frane. get Cont ent Pane() ;
Font bigger = pane.getFont().deriveFont((float)40);
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GUI _ Xl |e—frane

di spl ayPanel — <+—pane

butt onPanel —»

JPanel displayPanel = new JPanel ();

JPanel buttonPanel = new JPanel ();

pane. set Layout (new Border Layout ());

pane. add( di spl ayPanel , Border Layout. NORTH) ;
pane. add( butt onPanel , Bor der Layout. SOUTH);
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GUI

di spl ayPanel —»

di spl ay —&

butt onPanel —»

Hello

JLabel

di spl ay

new JLabel ("Hel |l 0");

di spl ay. set Font ( bi gger) ;
di spl ayPanel . add(di spl ay) ;
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GUI _ Xl |e—frane

di spl ayPanel — <+—[pane

di spl ay —4 Hello

butt onPanel —»

butt onl—H» T|Ck|e P|nCh 4+—but t on2

JButton buttonl = new JButton("Tickle");
but t onl. set Font ( bi gger) ;

JButton button2 = new JButton("Pinch");
but t on2. set Font ( bi gger) ;

but t onPanel . add( buttonl);

but t onPanel . add( butt on2) ;
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Create a class that listens to buttons

e Must implement the Acti onLi st ener interface
e Consists of one method: act i onPer f or med()
e Constructor remembers a label and a message
e acti onPerforned() writes the message on the label

cl ass MyListener inplenents ActionListener {

JLabel nyLabel ;

String nyMessage,

/] constructor

M/Li st ener (JLabel |abel, String nessage) {
nmyLabel = | abel;
nyMessage = nessage;

}

public void actionPerfornmed(ActionEvent e) {
nmyLabel . set Text (nyMessage) ;

}

} /] end of class MyLi stener
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di spl ayPanel —»

butt onPanel —»

GUI _ Xl |e—frane

<«—pane

di spl ay —» He”O

butt on1—» T|Ck|e P|nCh 4+—but t on2

M/Li stener |istenerl =
new MyLi stener (di spl ay, "Hee hee hee");
butt onl. addActi onLi stener(li stenerl);

M/Li stener |istener2 =
new MyLi stener (di splay, "Quch!");
butt on2. addActi onLi stener (| i stener?2);
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Example 2

e Implement a simple adding machine

1234
I 38 9
4 5 6
1 2 3
0 + | =
C
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