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Java Foundation O asses (JFC) provide 2 frameworks for buil ding
QU - based applications
0o AW Abstract Wndow ng Tool ki t
o Swing
Java GUI

MenuComponent

€V

i

CheckBoxMenultem

[ [ |
‘ Panel ‘ ‘ Window ‘ ‘ScrollPane‘
CheckBox | | |

Canvas

Label | Applet | ‘ Frame ‘ ‘ Dialog ‘

List
FileDialog

TextComponent

TextFleld

TextArea

ScrollBar

= graphi cal user interface

€V

b an interface between a user and a conputer, that nmakes use of
i nput devices other than the keyboard, and presentation techni ques
ot her than al phanureric characters

AW

The

= Abstract W ndow ng Tool kit
500 pixels » 6 inches (15.25 cm) on a 17 inch nonitor

An event listener acts as a conmunication between the Conponent
and the Listener
origin of (0,0) is the top |left-hand corner of the container

Conponent

j ava. awt . Conponent
public abstract class Conponent extends bject
i mpl ements | mageCbserver, MenuContai ner, Serializable

voi d set Backgr ound( Col or c)
Col or get Background()
void setBounds(int x, int y, int width, int
hei ght)
Rect angl e get Bounds()
voi d set Bounds(Rectangle r)
voi d set Font (Font f)
Font get Font ()
voi d set For egr ound( Col or c)
. Col or get For eground()
Normal 'y, the background color is used to fill the
area occupi ed by the conmponent, and text is rendered
in the conponent’s area using foreground col or.
o if foreground and background colors are
not explicitly specified for a
conponent, the correspondi ng val ues
fromthis conponent’s inmediate
contai ner are used.
void setLocation(int x, int y)
Poi nt getLocation()® point specifying the
conponent's top-left corner.
voi d setLocati on(Poi nt p)
voi d set Nane(String nane)
String get Nanme()
voi d set Si ze(D nensi on d)
void setSize(int width, int height)
Di nensi on get PreferredSi ze()
Di nensi on get Si ze() //width, height)
voi d set Vi si bl e(bool ean b)
Default visibility is true for all conponents
except for Wndow, Frame and D al og cl asses

bool ean hasFocus() ® true if this Conponent has

t he keyboard focus.

voi d request Focus() ® Requests that this
conponent get the input focus.

void validate() ® Ensures that this conponent has
a valid |l ayout.

void invalidate()

bool ean i sDi spl ayabl e()

bool ean isValid()

bool ean i sVisible()

float getAlignnentX()

float getAlignnentY()

int getHeight()

int getWdth()

Poi nt get Locat i onOnScr een()
Di nensi on get Maxi nunSi ze()
Di nensi on get M ni nunSi ze()




Cont ai ner get Parent ()
int getX()
int getY()

public synchroni zed voi d add(PopupMenu popup)
public synchroni zed voi d renove( MenuConponent
popup)

voi d addNotify()

void renoveNotify()

the sinplest container class.

provi des space in which an application can attach
any ot her conponent, including other panels.

The default |ayout manager for a panel is the

FI owLayout | ayout nmanager.

public Panel ()

publ i ¢ Panel (Layout Manager | ayout)

voi d addXl i stener(X istener |)

void renoveX istener (X istener |)

X = Focus, |nputMethod, Key, Muse, MuseMtion,
Pr oper t yChange

voi d pai nt (G aphics g)

void paintAll (Gaphics g0 ® Paints this conponent
and all of its subconponents.

voi d repaint()

void repaint(int x, int y, int width, int height)
G aphi cs get Graphi cs()

j ava. awt . Cont ai ner

Cont ai ner
publ i ¢ Conponent add(Conponent conp)
public void renpbve(Conponent conp)
public void renmoveAll ()
public void setlLayout (Layout Manager ngr)
Layout Manager get Layout ()
W ndow voi d pack()
void show() ® visible and bring to front
. voi d di spose()
Frane java. awt . Frane
public class Frame extends W ndow i npl enents
MenuCont ai ner
[ a top-level w ndow
t with atitle and a border.
[ The default layout for a frame is BorderLayout.
) are capable of generating the follow ng types of
wi ndow events: W ndowOpened, W ndowd osi ng,
W ndowd osed, W ndowl coni fied, W ndowDei conifi ed,
W ndowAct i vat ed, W ndowDeact i vat ed.
public Frane()
public Frame(String title)
public void dispose()

o This nethod nust be called to rel ease the
resources that are used for the franme. Al
conponents contained by the frame and all
wi ndows owned by the frane will also be
destroyed.

public synchroni zed void setTitle(String title)
public void renmove(MenuConponent m
public synchroni zed voi d set Resi zabl e(bool ean
resi zabl e)

Panel j ava. awt . Panel

public class Panel extends Contai ner

But t on publ ic class Button extends Conponent
java. awt . Button
public Button()
public Button(String |abel)
public synchroni zed voi d setlLabel (String |abel)
public synchroni zed voi d
addAct i onLi st ener (Acti onLi stener 1)
public synchroni zed void
renmoveAct i onLi st ener (Acti onLi stener 1)
public String getActi onCommand()

0 Returns the command nane of the action
event fired by this button

public void setActi onCommand(String conmmand)

0 Sets the command nane for the action
event fired by this button. By default
this action command is set to match the
| abel of the button.

Label public class Label extends Conponent
j ava. awt . Label
. public static final int CENTER/ Rl GHT/ LEFT
public Label ()
public Label (String text)
public Label (String text, int alignnent)
public String get Text ()
public synchroni zed void set Text(String text)
Checkbox publ ic class Checkbox extends Conponent inplenents

| tenBel ect abl e
j ava. awt . Checkbox
publ i ¢ Checkbox()
publ i c Checkbox(String |abel)
publ i c Checkbox(String |abel, boolean state)
publ i c Checkbox(String |abel, boolean state,
CheckboxG oup group)
publ i c Checkbox(String |abel, CheckboxG oup group,
bool ean state)
public synchroni zed void
addl t enli st ener (I tenli stener 1)
public synchroni zed void
renmovel t enli st ener (I tenli stener 1)
public String getlLabel ()
public synchroni zed voi d setlLabel (String |abel)
public void set CheckboxG oup( CheckboxG oup @)
o0 Sets this check box's group to be the
speci fi ed check box group. If this




check box is already in a different

check box group, it is first taken out

of that group.

0o g - the new check box group, or null
remove this check box from any check
box group.

public void set State(bool ean state)

to

public synchroni zed void
renmoveAct i onLi st ener (Acti onLi stener 1)

public void addlten(String item

public void dellten(int position)

public synchroni zed i nt get Sel ect edl ndex()
public synchroni zed int[] get Sel ect edl ndexes()
public synchroni zed String get Sel ectedlten()
public synchroni zed String[] getSel ectedltens()
public void select(int index)

public synchroni zed voi d desel ect (i nt index)
public String getlten(int index)

public synchroni zed String[] getltens()

public void renmove(int position)

public synchroni zed void renove(String itemn
public void renmoveAll ()

public synchroni zed void replacelten(String
newval ue, int index)

public void setMiltipl eMbde(bool ean b)

Text Conpon publ ic class Text Conponent extends Conponent
ent j ava. awt . Text Conponent
public synchroni zed String get Sel ect edText ()
public synchroni zed String get Text ()
publ i c bool ean isEditable()
public synchroni zed voi d set Edi t abl e(bool ean b)
public synchroni zed void setText(String t)
publ i c synchroni zed void selectAll ()
TextField publ ic class TextField extends Text Conponent
java.awt . Text Fi el d
public TextField()
public TextField(String text)
public TextField(int colums)
public TextField(String text, int colums)
public synchroni zed voi d
addAct i onLi st ener (Acti onLi stener 1)
public synchroni zed void
renoveAct i onLi st ener (Acti onLi stener |)
Text Ar ea public class TextArea extends Text Conponent
java. awt . Text Area
public static final int
SCROLLBARS_BOTH SCROLLBARS_VERTI CAL_ONLY/ SCROLLBAR
S_HORI ZONTAL_ONLY/ SCROLLBARS _NONE
public TextArea()
public TextArea(String text)
public TextArea(int rows, int colums)
public TextArea(String text, int rows, int
col ums)
public TextArea(String text, int rows, int
colums, int scrollbars)
public void append(String str)
public void insert(String str, int pos)
Li st publ ic class List extends Conponent inplenents

|t enBel ect abl e
java. awt . Li st

CAicking on an itemthat isn't selected selects
it. dicking on an itemthat is already selected
desel ects it.

public List()

public List(int rows)

public List(int rows, boolean nultipleMde)
public void add(String item

public synchroni zed void

addActi onLi st ener (Acti onLi stener 1)

MenuConpon publ ic abstract class MenuConponent extends bject
ent i mpl ements Serializable
j ava. awt . MenuConponent
public void setFont(Font f)
Menul t em public class Menultem ext ends MenuConponent
java. awt . Menul t em
public Menultemn()
public Menulten(String |abel)
public Menulten(String |abel, MenuShortcut s)
o Note that use of "-" in a label is
reserved to indicate a separator
between nmenu itens. By default, all
menu itens except for separators are
enabl ed.
public String getlLabel ()
public synchroni zed voi d setlLabel (String |abel)
public void setActi onCommand(String conmmand)
public String getActi onCommand()
public synchroni zed voi d
addAct i onLi st ener (Acti onLi stener 1)
public synchroni zed voi d
renmoveAct i onLi st ener (Acti onLi stener 1)
Menu public class Menu extends Menultem i nplenents

MenuCont ai ner
j ava. awt . Menu

public Menu()

public Menu(String |abel)

public Menu(String |abel, boolean tearOf)

public Menultem add(Menultem m)

public void add(String |abel)

public void insert(Menultem nmenuitem int index)
c

public void insert(String |label, int index)




public void addSeparat or ()

public void insertSeparator(int index)
public void renmove(int index)

public void renmove(MenuConponent iten)
public void renmoveAll ()

MenuBar publ ic class MenuBar extends MenuConponent inplenents
MenuCont ai ner
java awt . MenuBar

public MenuBar ()

public Menu add(Menu m

public void renmove(int index)

public void renmove(MenuConponent m

public void set Hel pMenu(Menu nm
Col or j ava. awt . Col or

public static final Col or

bl ack/ r ed/ pi nk/ or ange/ yel | ow gr een/ magent a/ cyan/ bl

ue/ dar kG ay, gray, | i ght Gay/white

public Color(int r, int g, int b) ® 0-255

public Color(float r, float g, float b) ® 0.0-1.0
Font j ava. awt . Font

public static final int BOLD/ | TALI ¢ PLAI N

public Font(String nanme, int style, int size)

o nane: Serif, SansSerif, Monospaced,
Di al og, Di al ogl nput

FI owLayout j ava. awt . Fl owLayout

public class FlowLayout extends Object inplenents
Layout Manager, Seri alizable
arranges conponents in a left-to-right flow, nuch
like lines of text in a paragraph.
defaul t | ayout nmanager for the Panel and Appl et
cl asses
defaul t:
public static final
public Fl owLayout ()
o Constructs a new Flow Layout with a
centered alignnment and a default 5-unit
hori zontal and vertical gap.
public FlowLayout (int align)
o alignnent FI owLayout . LEFT,
Fl owLayout . RIGHT, or Fl owlLayout . CENTER
public FlowLayout(int align, int hgap, int vgap)
public void | ayout Contai ner(Contai ner target)

Each line is centered.
int CENTER/ LEFT/ Rl GHT

G i dLayout public class GidLayout extends Object inplenents
Layout Manager Seri al i zabl e
java. awt . Gri dLayout
lays out a container's conponents in a rectangul ar
grid.
The container is divided into equal -sized
rectangl es, and one conponent is placed in each
rect angl e.
Only one conponent can be placed in each cell
a conponent is resized to fill the cell
default gap =
public GidLayout ()
public GidLayout(int rows, int cols)
o either rows or colums can be 0, but
not both
public GidLayout(int rows, int cols, int hgap,
int vgap)
public voi d | ayout Cont ai ner (Cont ai ner parent)
Bor der Layo default |ayout manager for Wndow and its
ut subcl asses (Frame and Di al og)
Pr ot ot ype:
class G extends Frame/ Panel inplerments Xl istener, , , %
{
public G String s)
{
super(s);
set Backgr ound( Col or c);
set Layout (Layout Manager ngr);
Conponent . addLi st ener (t hi s);
}
public void ListenerMethod(XEvent e)
i f(e.get Source()==Conponent Obj ect){}
public void paint(Gaphic g)
{
g. gr aphi cMet hod() ;
public void term nate()
di spose(); Systemexit(0);
}

Event del egation

el enent s

Event classes ® encapsul ate informati on about different types

of user

nteraction

Event source objects ® informevent |istener about events when
these occur and supply the necessary infornation about these

event s

(o]

Each event source defines nethods for registering




(addXLi stener()) and renovi ng (renoveXLi stener())
listeners, which inplement a particular |istener
interface (Xl istener)
Event |istener objects ® are inforned by an event source when
desi gnated events occur, so that they can take appropriate
action.
o defines nethods which accept a specific event type
as argunent
o each listener interface extends the
java.util.EventListener interface
an event listener, which is interested in receiving events, is
informed by an event source when certain types of events occur,

so that it can take appropriate action

all listeners of a particular event are notified, but the order
in which they are notified is not necessarily the same as the

order in which they were added as |isteners

Notification of all

sane thread.

o]

Access to any data shared between the listeners

shoul d be synchroni zed.

listeners is not guaranteed to occur in the

same |istener can be added to several event sources
Event Classes
java.lang.Object
java.util.EventObject
Object getSource()
java.awt. AWTEvent
{abstract}
int getID()
|
| I 1
ActionEvent | |AdjustmentEvent| |Comp0nentEvent| | ItemEvent | | TextEvent
|
[ | I 1
ContainerEvent FocusEvent InputEvent PaintEvent WindowEvent
{abstract}
| KeyEvent | |MouseEvent|
Conponent XEvent XLi st ener Li st ener Met hods
But t on ]
TextFiel d act i onPer f or ned
Nenultem Acti on Act i on L i f(e.getActi onCommand()
.equal s("String")){}
Li st
Checkbox i t entt at eChanged
CheckboxMe | !tem Item [ if(e.getlten().equal s("
nul t em String”)){}
Choi ce

W ndow W ndow W ndow w ndowAct i vat ed
wi ndowd osed
wi ndowd osi ng
wi ndowDeact i vat ed
wi ndowDeact i vat ed
wi ndowDei coni fi ed
wi ndowl coni fi ed
wi ndowOpened
Text Compon | Text Text t ext Val ueChanged
ent
Conponent Conponent Conponent conponent H dden
conponent Moved
conponent Resi zed
conponent Shown
Focus Focus focusGai ned
f ocusLost
Cont ai ner Cont ai ner Cont ai ner conponent edAdded
conponent Renoved
[ key] Key Key keyPr essed
keyRel eased
keyTyped
[ mouse] Mouse Mouse moused i cked
nmouseEnt er ed
nmouseExi t eded
nmousePr esses
nouseRel eased
MouseMbt i on nmouseDr agged
nmouseMved
Scr ol I bar Adj ust nen Adj ust nent adj ust ment Val ueChanged
t
Event Obj ect java.util.Event Obj ect
public class Event Obj ect extends Object inplenents
Serial i zabl e
the abstract root class fromwhich all event
state objects shall be derived.
Event Obj ect (Obj ect sour ce)
Obj ect get Source() ® object on which the Event
initially occurred.
Acti onEvent clicked Button, double-clicked List, selected
Menul tem ENTER key hit in TextField
String getActi onCommand() ® button |abel,
l'ist-itemname, nenu-item nane/text
int getMudifiers() ® SH FT_MASK, CTRL_MASK,
META MASK, ALT_MASK
MouseEvent j ava. awt . event . MbuseEvent

public static final

int getdickCount()
int getX()
int getY()

public class MuseEvent extends | nputEvent

i nt MOUSE_PRESSED,

MOUSE_RELEASED, MOUSE_CLI CKED, MOUSE_DRAGGED,
MOUSE_MOVED, MOUSE_ENTERED, MOUSE_EXI TED




Pai nti ng

The code for drawi ng the conponent is usually inplenented in
the overriding nethod paint()

AW wi |1

automatically call paint() when
the size of the conponent has changed
t he conponent has been uncovered

The paint() method is seldomcalled directly

the repaint() nethod is usually called by the application for
screen updating

® invoke update()
= ® invoke paint()

G aphi cs

public abstract class G aphics extends bject

java. awt . G aphi cs

. abstract void clearRect(int x, int y, int width,
int height)

abstract void clipRect(int x, int y, int width,

int height)

abstract void copyArea(int x, int y, int wdth,

int height, int dx, int dy)

abstract G aphics create()

G aphics create(int x, int y, int width, int

hei ght)

abstract void dispose() ® D sposes of this

graphi cs context and rel eases any systemresources

that it is using.

void drawdDRect (int x, int y, int width, int

hei ght, bool ean rai sed)

abstract void drawArc(int x, int y, int wdth,

int height, int startAngle, int arcAngle)

void drawBytes(byte[] data, int offset, int

length, int x, int vy)

void drawChars(char[] data, int offset, int

length, int x, int vy)

abstract bool ean drawl mage

o (lmage ing, int x, int y, Color bgcolor,
| mageCbser ver observer)

o (lmage ing, int x, int y, |nmageQoserver
observer)

o (lmage ing, int x, int y, int width, int
hei ght, Col or bgcol or, | mageCbserver observer)

o (lmage ing, int x, int y, int width, int
hei ght, | mageCbserver observer)

o (lmage ing, int dx1, int dyl, int dx2, int
dy2, int sx1, int syl, int sx2, int sy2, Color
bgcol or, | mageCbserver observer)

o (lmage ing, int dx1, int dyl, int dx2, int
dy2, int sx1, int syl, int sx2, int sy2,
| mageCbser ver observer)

abstract void drawLine(int x1, int yl, int x2,

int y2)

abstract void drawOval (int x, int y, int width,

int height)

abstract void drawPol ygon(int[] xPoints, int[]
yPoi nts, int nPoints)

voi d dr awPol ygon( Pol ygon p)

abstract void drawPolyline(int[] xPoints, int[]
yPoi nts, int nPoints)

void drawRect (int x, int y, int width, int height)
abstract void drawRoundRect(int x, int y, int
width, int height, int arcWdth, int arcHeight)
abstract void

drawString(Attri butedCharacterlterator iterator,
int x, inty)

abstract void drawString(String str, int x, int

y) ® the baseline of the first character is at
the specified coordinates

void fill3DRect(int x, int y, int width, int
hei ght, bool ean rai sed)

abstract wvoid fillArc(int x, int y, int width,
int height, int startAngle, int arcAngle)
abstract wvoid fillOval (int x, int y, int width,
int height)

abstract wvoid fillPolygon(int[] xPoints, int[]
yPoi nts, int nPoints)

void fill Pol ygon(Pol ygon p)

abstract wvoid fillRect(int x, int y, int width,
int height)

abstract void fillRRoundRect(int x, int y, int
width, int height, int arcwdth, int arcHeight)
void finalize() ® Disposes of this graphics
context once it is no |onger referenced.
abstract Shape getdip()

abstract Rectangle getdipBounds()

Rect angl e get d i pBounds( Rect angl e r)

abstract Col or get Col or ()

abstract Font getFont ()

Font Metrics get Font Metrics()

abstract FontMetrics getFontMetrics(Font f)
boolean hitdip(int x, int y, int width, int
hei ght)

abstract void setdip(int x, int y, int wdth,
int height)

abstract void setdip(Shape clip)

abstract void setCol or(Color c)

abstract void setFont(Font font)

abstract void setPai nt Mode()

abstract void set XORVbde( Col or c1)

String toString()

abstract void translate(int x, int y)

The Graphics object passed as argunment to the paint() nmethod is
only tenporarily made avail abl e, and shoul d not be di sposed of.




Event Adapter

. i mpl ements stubs for all the methods of the correspondi ng
interface
Low | evel event |istener interface: X istener
Low | evel event |istener adapter: Xadapter
X : Conponent, Container, Focus, Key, Muse, MuseMtion,
W ndow




