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few implementation dependencies as possible.

Java <

f_.-)
. [ . e
High-level programming e—
language

Java

Java is a high-level, class-based, object-oriented
programming language that is designed to have as

Wikipedia
Designed by: James Gosling

First appeared: IMay 23, 1995; 27 years ago

Paradigm: Multi-paradigm: generic, object-oriented
(class-based), functional, imperative, reflective,
concurrent
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= Eival o unxaviopdc o onoiog pac emITpENEl va opicoulE TNV
anokpion TOU CUCTNHATOC O€ £va ouppav (event).
= 'Eva event dnpioupyeiTal 0Tav o XprnoTng enidpacel O €va GTOIXEIO TNG
YPAQPIKAG SlENagnc.
= O KwOIKa Nnou Ba eKTEAEDTEI O ANOKPION €vOC GUKPBAVTOG Eival YVwOTOC
wc dlaxelpiotnc cuppavToc (event handler).
= H Java xpnoigonoliei To Delegation Event Mode/ yia va
dlaxelpioTel oUPBAVTA OTIC YPAPIKEG DIENAPEC.
= JaG EMITPENEI N.X. VA OPICOUKE TNV CUUNEPIPOPA NOU BENOULE Va EXEI N
gQapyoyn pac oto oupPav “press and release” evoc oTIyHIOTUNOU TNG
Button oTnv ypagikn diena@n TnG EpapHoync.
= Baoiko MAsovekTnua
= Olaxwpilel nAnpwc application logic ano interface logic
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= Event

= Eival éva avTikeigevo nou nepiypagel al\ayr KaTdoTaonG Tou avTIKEIYEVOU MouU TO ONMIOUPYEI
(event source).

= AnyioupysiTal w¢ anoTéAeoUa Tn¢ enidpacng Tou XproTn NAvw o€ £va GUVOETIKO TNG YPAPIKNG
OIENAPNG.

= [epiéxel nAnpo@opia yia To cupBav n onoia gival Xprioiun yia TNV anokpion Tou GUCTAHATOG.
= Event Source (object that “fires” events)

= To avTiKeipevo nou dnuioupyei To event. Anuioupyei To event 6Tav n kATaoTaon Tou aAGEEl.

= 'Eva oUvolo and kAdoeig Tng Baaoiknc BIBAoBRKNG eival Event Sources, n.x. Button, JButton, ....
= Event Listener (object interested in events)

= [vwoTog kal wg Event Handler.

= Eival To avTikeipyevo oTo onoio €xel avaTteBei n apuodIoTNTa TNG ANOKpIoNG o€ CUKBAv.

= 'OTav evnuepwOei yia To cupBav (AaBel To event) evepyonolgitTal yia va UAOMOINCE! TNV anokpion
TOU CUOTNUATOG OTO GUHPBAV.
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ometne Vo O O Nwoldov poMg £dwoe v
when my order is ) n(xpowysMoc TOL GTNV Maipn Mo va
' MV TEPuUéveL opetog LEYPL LT VL
eropaotet {ntd and v Maipn va,
TOV €100TOMGEL. ATtapoitnTh
npoi‘mé@ecn gtvat:
= N YVWOTOMOoINan Tou 0VOHaTog Tou (Tng
avo(popaq Tou) otV Maipn Kkal
= N yvoon nou Ba npenel va exel 0 NIkoAdou
yia To nwg 6a avridpacel 6Tav n Maipn Tou
anoaoTeiAel To Pfvupa «NIKOAGoU €TOIHOG».

O NwkoAdov kdbetan og éva paméll kar avapével Ty ewonoinon mg Maipng. Otav
napoyyeAio Tov NikoAdov etopacbei (upPei to event yio to omoio kave register o

NiwkoAdaov) n Maipn dnpiovpyei To pipvopa «topoyyeiion ETOLUN KOl TO GTOGTEALEL GTOV
NwoAdov.

O NikoAdov pémer va yvopilel TmS avTiopd 6To event «mopayyeiio ETOUN.
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Baglkeg Evvoleg

= Delegation Event Model

= Event Handling oTto Goody'’s

Event Handling in Java Gui

= ActionListener Interface

= Design For Flexibility and Maintainability
WindowsApp pe Graphics

RpnCalculator evaA\aKTIKEC UAOMOINCEIC
= EowTepikn (inner) khaon

= Avwvupn (anonymous) kKAGon

= €k@paon Lambda (lambda expression)
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Ymv tekunpioon g kAdong Button avaeépovton ta
TOPOKATO:

Edv o epappoyn 08éhetl va extedéoet kdmoteg evépyeleg Otav Ba motnOet
Kot apebet Eva otrypotTuno ¢ KAdong Button Oa wpémen :

A) va. opioel po Khdon mov 0o kaver implements to
interface ActionListener

class ButtonOListener implements ActionListener{

ActionListener
ents actionPerformed(ActionEvent ae)
e

-
-
-
-
-
-
-

ButtonOListener
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B) vo. ONUIOVPYNGEL £VO. GTLYHIOTVTO TS KAGONS VTGS

I') va Kavel register To otrypiétomo t1c ButtonOListener 6to oTiypiotomo

¢ Button. Na evnuepmoegt oOniadn 1o otiypotuno ¢ Button yia to

otypotvmo ¢ ButtonOListener.

Av16 yiveton pe v pébodo addActionListener tn¢ Button.

public void addActionListener (ActionListener 1)

H pébodog «Adds the specified action listener to receive action events from this button. Action events occur
when a user presses or releases the mouse over this button. If I is null, no exception is thrown and no action is

performed.»

b0:Button
bOl:ButtonOListener register
addActionListener(b0l)
© 2023 KAeavlng Opaumoulidng Event Handling Awadavea 9
ActionlListener
actionPerformed(ActionEvent ae)
eﬂ‘s _ >

e\ e -

A\
A -

ButtonOListener

Operand op;

b0:Button
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Operand

addDigit(Char digit)
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User buttonO: Button System.out
| e
println(:...”")

1. Opilovpe Tnv kK Gdon Button0Handler
class ButtonOHandler implements ActionListener {
public void actionPerformed (ActionEvent e) {
System.out.println ("button0 was pressed");
}
}

2. Anpuovpyovpue éva otrypdtomo T KAdong ButtonOHandler

3. To kavovpe register oto tAkTpo 0 ypnowpomor@vrog TNy pédodo
addActionListener tng Button.

button0.addActionListener (new ButtonOHandler ()):;
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CaIcuIatorGui‘ ’Button ‘ ButtonOListener
new , new b0:Button FOI: ButtonOListeneﬂ ’ op:Operand

new

SD for event
Handling set-up

addActionListener (b01))

SD for the
actionPerformed (Ac o, interaction of
tionEvent) addDIgIt( 0 ) user Wlth

op:Operand

I' addDigit('0") ? "|
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java.awt.event
Interface ActionListener Method Summary
void |actionPerformed (ActionEvent e)
javaawt.event Involced when an action occurs.
Class ActionEvent
java.lang.Object This high-level event is generated by a component
L java.uril.EvencObject (such as a Button) when the component-specific

L java.awt.AWTEvent

. action occurs (such as being pressed).

L java.awt.event.ActionEven

Method Summary getActionCommand()

String (getActionCommand ()
Returns the command string associated with this action.

Methods inherited from class java.util.EventObject

public Object getSource()
Returns: The object on which the Event initially occurred.
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Event Object
» describes an event
* ex. ActionEvent holds state of Shift key

Event Source
. generates events
+ exX, Button

Event Listener
* any object can implement these interfaces
* ex. ActionListener has method actionPerformed()

Source: Object Computing, Inc
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Design For Flexibility and Maintainability

» (Can separate invokes app. methods

Event

App [¢

— application code

— GUI code
— event handling code (g@[‘:}
» Steps to achieve this separation ¢ %

2
— create a single class whose constructor creates the @ %
entire GUT, possibly using other GUI-only classes

— create the GUI by invoking this constructor from an
application class

— create classes whose only function is to be notified of
GUI events and invoke application methods

= their constructors should accept references to application
objects whose methods they will invoke

— create event handling objects in a GUI class and
register them with the components whose events they
will handle

© 2023 KAedavBng Opaptou)idng Event Handling

Handlers

Source: Object Computing, Inc

Awdaveia 16

Event Handling Revisited

Let me know
when my order is

Button event handling
VS.

Goody’s event handling:
A comparison

1. Opilovpe Tv kAGon ButtonO0Handler
class ButtonOHandler implements ActionListener ({
public void actionPerformed (ActionEvent pushingButtonO) {
System.out.println ("button0 was pressed");}}

2. Anpovpyovpe éva otrypidtuno s kAaong ButtonOHandler

3. To kavovpe register oto tAfkTpo 0 ypnorponor®vras TV néB0d0
addActionListener tng Button.

button0.addActionListener (new ButtonOHandler());
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O NikoAdov poig Ed0waoe v mapayyero Tov otnv Maipn. ['a va unv mepruévet
O6p0O1og péxpt ot va etopactel {ntd omd v Maipn va Tov €100TOMGEL
Amapaitnn tpoimdOeon sivat:

= 1] YV®OTOMNoIiNan Tou OVORaTog Tou (TNG avagpopdc Tou) aTnv Maipn Kai

= N yvwon nou Ba npenel va £xel o NikoAaou (event Listener) yia To nwg 6a avTidpdcel oTav n
Maipn Tou anooTelAel TO Pnvupa «NIkoAdou TOIHOGY.

O NwkoAdov kdBeton oe Eva Tpamell Kot avapével Ty gwwomoinomn e Maipng.
Otav n mapayyerio tov Nikoddov etopnacdet (cupPel to event yio to omoio €kave
register 0 NucoAdov) n Maipn dnpiovpyei To pivopo «topoayyerion ETOUN» Kot TO
amooTéAAEL 6TOV N1KOAGOVL.

O NikoAdov, Tov TpémeL va yvepilel Tmg avTidpa oto event «roapoyyeiio
Eroluny, eKTeLEl TIC EVEPYELEG TTOL 1 LAOTOINGN NG avTioToyNns nebddov opilet.
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BaolkeC Evvoleg

= Delegation Event Model

= Event Handling oto Goody’s

Event Handling in Java Gui

= ActionListener Interface

= Design For Flexibility and Maintainability
WindowsApp pe Graphics
RpnCalculator evaAAakTIKEG UAOMOINOEIC
= EowTepikn (inner) kAaon

= Avwvupn (anonymous) kAdon

= £kppaon Lambda (lambda expression)
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WindowsApp pe ypadikn diemtadn Vi

| £ WindowsApp LabExercise V1.0 = (m)

Create w1 ‘ | Add Shapes tow1 || Create w2 ‘ | Add Shapes to w2 |

| w.bringToFront() || ‘w2.bring ToFront() |

java_awt

Class Graphics

drawlval(int »x, int y, int width, int height)
Draws the outline of an oval.

fillOoval(int x, int vy, int width, int height)
Fillz an oval bounded by the specified rectangle with the current color.
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WindowsApp ue ypadikn diemtadn V2

|£:| WindowsApp LabExercise V2.0 |£| WindowsApp LabExercise V2.0

New Add Br'llllTifﬂ!ll| Clear {New Add BringToFront CIear|
BringToFront w1 1 Clear w1
BringToFront w2 1 Clear w2

Clear all

i
i

JMenuBar menuBar; menu = new JMenu(“New");
menultem = new JMenuItem({"New wl"};
JMenu menu;

menultem.addActionListener({new ActionListener() {
JMenultem menultem; menu.add (menultem);
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