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(A)

(B)

(C)

(D)
1

frame.setVisible(true)

frame.pack()

frame.paintComponent()

frame.repaint()

Which of the following should the client call to 
update the appearance of an application window?

called during set

upnever
call this yourself
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Today's Learning Outcomes
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95. Categorize aspects of a GUI application as part of its model, view, 
or controller.

100. Describe the inversion of control in event driven programs.

101. Write event listeners in graphical applications.

102. Explain the execution of a Swing application and its use of the 
event dispatch thread.
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Where We Left Off…
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GUIs have 3 aspects
model back end state representation
view front end windows and widgets

component hierarchy
layout managers
custom painting

controller application logic today
still need to

add symbols to board when clicked
make reset button work
make turn label refresh
add end game messages
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Programming Paradigms
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Event Driven
subset of declarativeDeclarativeImperative

write out sequente
of instructions
our code should
follow
lower level
most code you've
written

desiribe what you
want the code to
do let it figureout
how to make it
happen

higher level
frameworksenable this

describe what a program
should do in response
to different events
mouse clicks
keyboard input
timers
state
changesClick

me 0Choose
oneIwant a button

to appear on the
bottom oftheframe.Sure

I'll
make that
happen

2 while
3
4 ifC
5
6 11I

2Type Here
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The Observer Pattern
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Interactive programs invert control

we write code that describes what should happenincallbooks you'll need this codelater'responseto an event

The running applitition determines when our code is

actually executed
This realizes the observer

patternmanydifferent objects called observers or listeners that

know how to respond to different events will register
with a central entity called the subject that promises
to alert them when the event takes place
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The Swing Event Loop
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the subject in swing is its event loop
Rough diagram of a running swing

application:Swing's
Event

DispatchThread EDT
Event

LoopSwingUtilities
invoke Later code to build

viewEDT stops
when window isclosedmainthe main thread

or running sequente of
instruitions more details
next lecture

because of
DISPOSEONCLOSE

setting
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Events and Listeners
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An event is an object that models a scenario that can trigger
a response in our program

ActionEvent click timer keyEvent typing Mouse Event

Swing interaits with your operating system to detect and create events

The event sourie is the context where the event takes place

clicking on a button or shelkbox entering text in a box mousing over a panel

An event listener spenifies the response action

ActionListener MouseListener

etc.Weuse the add Listene methods to tell Swing what to

do when a particular source becomes the context of a

particular event
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(A)

(B)

(C)

(D)

App

Which of these references the source of the ActionEvent 
in the following code?

b

e

this

class App extends JFrame implements ActionListener {
    public App() {
         JButton b = new JButton("B");
         add(b);
         b.addActionListener(this);
    } 

    @Override
    public void actionPerformed(ActionEvent e) {
         print(e.getSource() + " activated!" );
    }
}

source

event

listener
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Visualizing Events
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The Reset Button
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Simplified Listener Creation
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1 Nest the listener class inside of one class where it's

used2Use an anonymous class defined within method
bodysuperconstructora gs
empty for interface

interfere or superclass
name

anonymous
classes don'thave

names so they can only
be instantiated on linewheresyntax:newActionListener

11method definitionsthey're declared

can capture stati variables fields and
final lolol variables in

scope3Use a lambda expression
event listeners are really packaging up behaviors
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(A)

(B)

(C)

(D)
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When the listener's body references a field.

When the listener defines multiple methods.

When the listener's body must call a helper method.

We can always do this!

In which of the following cases could we not use a 
lambda expression to define a listener?

need a functional interface
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Coding Demo: 
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The Cell Buttons
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Property Changes
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sometimes we need a state update in one class to

trigger an update in another

classDirectlylinking all classes to enable this becomes messy

solution In the observer pattern we can delegate this message

possing to the central subject event loop

Property changes are artificial events that signal some

firePropertyChangenamed property has been changed

other classes can listen for changes to that nomed

property addpropertyChangeListener
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Coding Demo: 
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The Turn Label
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Dialog Boxes
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Dialog boxes are temporary secondary windows that

prompt users at particular points in the

applitation.Theyare modal windows they block

execution and interaction with other

windows until they are closed

JoptionPanes are a good option
for informational

messages.Have
you read the terms

and conditions

Yes
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Handling Many Events
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So far our illustration of the event loop has been simplified
In reality hundreds of events may be queued in the eventlooprepaintrequestedMouseoverpersecond

Event loop hands
control of EDT

over to listener method
to respond

which blocks event loop log

Keep event listeners quick
and

simple
orClick

ABCtypeEvent
Loop

Mouse
over

delegate work to another thread

to happen concurrently with EDTClickproperty
changeTime fires


