


AWT, Swing, JavaFX

e AWT — Abstract Window Toolkit

e OubnuoTteka, 3aBucumas ot rpadpudeckon nogcuncrtemol OC

e pasHblX BUA Ha pa3HbIX nnatdgpopmax

e Swing

e Hagctpouka Hag AWT B BuAe nerkoBecHblx Java-KOMMNOHEHTOB

o I/I3MeHF|eMbII7I B KOMIMNOHEHTOB
e JavaFX

e HoOBas rpaduyeckas oubnmoTeka c yny4leHHON NoaaePKKOoM
aHMMauum n BnayaribHbiX 9dEKTOB, BO3MOXHOCTbLIO 3adaHug
nHTepdenca c nomowibio XML n ctunen c nomowbto CSS




1) Co3gaHue rmaBHOro OkHa
2) Co3paHune ocTtarnbHbIX KOMMNOHEHTOB MHTEpdenca

3) Pa3smelleHne KOMNOHEHTOB UHTepd)enca B rMaBHOM OKHE
4) ObecneyeHne peakymm KOMMNOHEHTOB Ha COBbITUSA




e KOMMOHEHT — oTOOpaxaemMbin U B3aMOLEUCTBYIOLLUIA C
nonb3oBatenem anemeHT GUI

e java.awt.Component - abcTpakTHbIK Knacc — anemeHT GUI

e 3apaeT pasmep, UBeT, 06racTb 0TOOpaXKeHUs

* OpPOXJaeT OCHOBHbIE COOLITUS




e LIBeT TekcTa 1 UBeT PoHa

Color getForeground() void setForeground(Color)

Color getBackground() void setBackground(Color)

e Knacc Color

 KoHcTaHTbl Color.BLACK, Color.WHITE, Color.RED ...

« KoHcTpykTopbl Color(r, g, b [,a]), Color(int [,boolean])
° r,9,b,[a] — int (0-255), float (0.0-1.0), int (OX[AA]JRRGGBB)
e MeToAabl

o getRed(), getGreen(), getBlue(), getAlpha()
> brighter(), darker()




Font getFont() void setFont(Font)
e Knacc Font

e domnsmndeckue (Arial, Times) n norndeckme (Dialog, Dialoglnput, Serif,
SansSerif, Monospaced)

e KOHCTaHThI:

> Font.DIALOG, Font. MONOSPACED, Font.SERIF, Font.SANS_SERIF
> Font.PLAIN, Font.BOLD, Font.ITALIC

e KoHcTpykTOop Font(String name, int style, int size)
e MeToabl
o String getFontName(), int getStyle(), int getSize()




e [lonoxeHne n pasmepsl
void setBounds(Rectangle) Rectangle getBounds()
void setlLocation(Point) Point getLocation()
void setSize(Dimension) Dimension getSize()
e Knacc Point (int x, int y)
e getX(), getY(), setLocation(x,y)
e Knacc Dimension (int height, int width)
e getHeight(), getWidth(), setSize(h, w)

e Knacc Rectangle (int x, int y, int height, int width)
e getX(), getY(), getHeight(), getWIdth(), getLocation(), getSize()
e setLocation(x,y), setSize(h,w), setBounds(x,y,h,w)




° BI/ID,I/IMOCTb N aKTUBHOCTb
boolean isVisible() vold setVisible(boolean)

boolean isEnabled() void setEnabled(boolean)

e KOMMOHEHTLI N3Ha4YanbHO BNONUMbI, KOOME OCHOBHbIX OKOH,
MM Hago SABHO Bbl3biBaTb MeToq setVisible(true)

e KOMMOHEHTLI N3Ha4YanbHO akTUBHbI (BOCNPUHUMALIOT
OENCTBUA Mosib3oBaTensa 1 NnopoXxgarT cobbITUS)




[lononHuTensHOEe pucoBaHne

void paint(Graphics) void update(Graphics)
repaint()

Graphics — rpau4eckmin KOHTEKCT KOMIMOHEHTA
MeToa paint gormkeH cogepXaTtb BECb KOO OTPUCOBKN

2 BapuaHTa Bbl30Ba paint — CUCTEMHbLIN U NPOrPaMMHbIN

CucTeMHbIi — nepBoe oTobpaxeHne, U3MeHeHne pasmepa, HeoOXOAMMOCTb
NnepepucoBKU

e JVM BbI3biBaeT paint(Graphics)
[MporpaMMHbIN — N3MeHeHNe COCTOAHUA KOMIMOHEHTA
e B Nporpamme Bbi3biBaeTcs repaint()

e perncTpupyetcst CoobiTMe OTPUCOBKU

JVM Bbi3biBaeT update(Graphics)




e KOHTEMHEP — KOMMOHEHT, HA KOTOPOM pacrnonaratoTcs
apyrme KOMMNOHEHTDI

e extends java.awt.Component

e KOMMOHEHT MOXET HAaXO0AUTbLCS TONbKO B OOHOM KOHTGVIHepe

e MeToabl:

e add(Component)
o setLayout(LayoutManager)
e validate()




MenuComponent
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/
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java.lang.Object

java.awt.Component
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PopupMenu
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T

Window

Panel
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Scrollbar

TextComponent

T

TextField

TextArea




NuTepdenc LayoutManager

e Container.setLayout(LayoutManager)
e Container.add(Component)
NHTtepdenc LayoutManager2

* Container.setLayout(LayoutManager2, Object constraints)
e Container.add(Component, Object constraint)

PaccTtaHoBKa anemMeHToB

e Container.validate()

e Container.invalidate()
YnpaeneHue pasmepomMm KOMMOHEHTOB

e Component.getPreferredSize()

e Component.getMinimumSize()

e Component.getMaximumSize()




e 3anosfiHeHMe KoHTeWHepa criesa Hanpaso (UK crnpasa
HarneBo) MNOCTPOYHO

KOMMOHeHTbI coxpaHAoT cBon pa3smep preferredSize

YnpaeneHue pasmeLleHneM:

e setHgap(int), setVgap(int) // 5
« setAlignment(LEFT, RIGHT, CENTER) // CENTER




e HecKornbko KOMMNOHEHTOB OTO6pa>KaPOTCF| B OAHOM MEeCTE

CardLayout cl = new CardLayout();
p.setlLayout(cl);

p.add(new Button("1"), "Cardl");
p.add(new Button("2"), "Card2");
cl.show(p,"Cardl");

cl.show(p,"Card2");




GridLayout

™ o sl - - T

o KOHTEVHEP AENUTCA OOAUHAKOBbIE S4YEUKU MO CTPOKaM U
cTonbuam

e Bce KoMnoHeHTLI ByayT oAHOro pasmepa

e GridLayout(int rows, int cols)

e YnpaBneHne pasMmeLleHnNeM:

e setHgap(int), setVgap(int) // ©
« setRows(int), setColumns(int) // 1, ©




GridBagLayout

. T ™ =

o KOHTEMHEP AENUTCA Ha AYENKM MO CTPOKaM 1 ctonbuam

p.setLayout(new GridBaglLayout());
GridBagConstraints ¢ = new GridBagConstraints();
c.gridX = 0; c.gridY = 0; c.fill = GridBagConstraints.BOTH;
.add(new Button("1"), c);
.gridX = GridBagConstraints.RELATIVE;
.add(new Button("2"), c); p.add(bew Button("3"), c);
.gridY = 1; c.gridX = 1; c.gridWidth = 2;
.fill = GridBagConstraints.NONE; p.add(new Button("4"), c);




e KOMMoHeHTHLI pacnonaratotca B 5 obnactax
e p.add(new Button("1"), BorderLayout. NORTH);

BorderLayout.NORTH

BorderLayout.
WEST

BorderLayout.

BorderLayout. CENTER EAST

BorderLayout.SOUTH




NCcTOYHUK coObITUA — NoOON KOMMOHEHT
CobObiTe — notomok knacca AWTEvent

ObpaboTunk cobbiTa — peanusyeT nHTepdenc XListener n cooTBeTCcTBYHOLLINE
METOAbI, B KOTOPbIX pacnonaraercs kog obpadotkn cobbiTus. Metoay nepenaetcs
0ObEKT cOObITUSA

class A implements ActionListener {
Button b = new Button("O0K");
Label 1 = new Label("Button pressed");
l.setVisible(false);
b.addActionListener(this);

public void actionPerformed(ActionEvent e) {

l.setVisible("true");




Button b = new Button("OK");

final Label 1 = new Label("Button pressed");

l.setVisible(false);
b.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {

l.setVisible("true");




KOMMOHEHT perncTtpupyeT cnyluatenemn B Crimcke

[Tpn HacTynneHun codbbITUA Yy BCEX CriyllaTenemn n3 crnmcka
BbI3bIBAETCHA METOM, COOTBETCTBYHOLLNNA COOLITUIO

B 00bekTe cobbITUa XpaHUTca nHdopmauma ob NCTOYHUKE
cobbITnA (getSource), BpemeHu ero Hactynnenua (getWhen)
n gpyrast utHdopmauus, 3aBucsiLLas oT Tuna codbITUA
(Hanpumep, KoopauHaTbl KInKka MbILLKW)

HunakoypoBHeBble cobbiTust — KeyEvent, MouseEvent,
MouseMotionEvent

CemaHTunyeckue cobbitua — ActionEvent, ItemEvent




MouseListener

 mousePressed(MouseEvent)
 mouseReleased(MouseEvent)
 mouseClicked(MouseEvent)
 mouseEntered(MouseEvent)
 mouseExited(MouseEvent)

MouseMotionListener

 mouseDragged(MouseEvent)

 mouseMoved(MouseEvent)

MouseEvent

getPoint()
getLocationOnScreen()
getButton()
getClickCount()




e class X implements MouselListener {
public void mousePressed(MouseEvent e) {

// 06paboTKa HaXaTuUs KHOMKWU MbllN

}

// obpaboTka gpyrux cobbiTum He Tpebyertcs

public void mouseClicked(MouseEvent e) { }

public void mouseReleased(MouseEvent e) { }

e class Y extends MouseAdapter {

public void mousePressed(MouseEvent e) {




e KeyListener

e keyPressed(KeyEvent)
 keyReleased(KeyEvent)
o keyTyped(KeyEvent)

e KeyEvent

o getKeyChar() // pna keyTyped()
e getKeyCode() // ana keyPressed, keyReleased

e getModifiers() // Shift, Alt, Ctrl, Meta ...
o getKeyLocation() // Standard, Left, Right, Numpad, Unknown




e \NindowListener

windowOpened(WindowEvent)
windowClosing(WindowEvent)
windowClosed(WindowEvent)
windowActivated(WindowEvent)
windowDeactivated(WindowEvent)
windowlconified(WindowEvent)
windowDeiconified(\WindowEvent)

e \NindowEvent

o getNewsState()
e getOldState()
e getOppositeWindow()




e ActionListener

e actionPerformed(ActionEvent)

e ActionEvent

Ha)kaTa KHorMkKa
[BONHOW KINUNK B CMUNCKE
BbIOOP MyHKTa MEHIO

knasuwa Enter B TekctoBOM none




AdjustmentListener, AdjustmentEvent

e AdjustmentListener
e adjustmentValueChanged(AdjustmentEvent)
e AdjustmentEvent

 int getValue()
e boolean getValuelsAdjusting()




e |temListener
e itemStateChanged(ltemEvent)

e |[temEvent

Object getltem()
int getStateChange() // selected-deselected

yCTaHOBKa-cbpoc donaxka
yCTaHOBKa-CObpPOC NMyHKTa MEHIO
BbIOOp 3neMeHTa cnucka




TextListener, TextEvent

e TextListener
o textValueChanged(TextEvent)
e TextEvent

* U3MEHWUIICA TEKCT B TEKCTOBOM KOMIOHEHTE




JCheckbox

JRadioButton

-
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/
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Window
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|
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JMenuBar
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JScrollBar

JTree

JRadioButtonMenultem

JTextComponent

JCheckboxMenultem

/\

JTextField JTextArea

JDialog




e He aBnsaeTcya nerkoBeCHbIM KOMMOHEHTOM — 3T0O okHO OC
o Cooepxut Habop naHenen Ansa pasmMeLleHnsa KOMMNOHEHTOB

e [1pn co3gaHnn — HEBUOANUMbBIV

e JFrame.add() = JFrame.getContentPane.add()

JFrame
JRootPane

JLayeredPane

contentPane




public class Main {

public static void main(String... args) {

SwingUtilities.invokeLater(new Runnable() {

public void run() {

qui();

private void gui() {

JFrame f = new JFrame();

f.setVisible(true);




JFrame f = new JFrame();
f.setDefaultCloseOperation(JFrame.EXIT ON CLOSE);
.add (new JLabel("Hello!"), BorderLayout.CENTER);

.setJMenuBar(new JMenuBar());

.pack(); // ycTaHOBKa pa3MepoB ¢perMa

.setVisible(true);




extends java.awt.Container — MoXeT cogepkaTb KapTUHKY
BcrsbiBaroLwme noackaskm — setToolTipText()

NOCTPOEHME OCHOBAHO Ha wabnoHe MVC

BCTPOEeHHasa aBoWHasa bydepunsaumna npu oTpucoBske

peanusauuna metoga paint

void paint(Graphics g) {
paintComponent(g);
paintBorder(g);
paintChildren(qg);

o [1na oTpucoBkun Hy>XHO NepeonpenennTb paintComponent(g)

e Heobxogmnmo BbI3biBaTh super.paintComponent(g);




MVC n Swing

= sl Wi ¥ ™

e MVC — Model, View, Controller
Mopaenb oTBe4aeT 3a noBegeHue
[lpeacrtaBneHme — oTBeYaEeT 3a oTobpaxeHue
KoHTponnep — cBsA3blBaeT MOAESNb U NpeAcTaBneHne U ynpaBnseT uMm
Peanunsauna Swing — Model + Ul Delegate

Ul Delegate = View + Controller

Mopaenb MoXeT ObITb BU3yaribHOW UMMM MOAESNbIO JaHHbIX

Oﬂ,Hy Moaesib AaHHbIX MOXHO HAa3HAa4YNTb Pa3HbIM KOMIMOHEHTAM

B cny4yae 6onbLworo yncra cobbiTUin MOXHO UCMOSb30BaTb
ChangeEvent — nameHeHue B mogenm.




Mopgenn — nHtepdenceol: ButtonModel, ListModel, ...

Peanusauun mogenemn rno ymonyaHuto — knaccol, Hanpumep: DefaultListModel,
DefaultTableModel

[na cnoXHbix mogenen OonofIHUTENbHO MMEKDTCS Kraccbl abCTpaKTHbIX
Moaenen, npeaHasHadveHHble Anst obner4yeHns HanNnMcaHUsa CBOMX KNaccoB Ha
nx ocHose. Hanpumep, AbstractTableModel, AbstractTreeModel

[eneratbl — NOTOMKM Knacca javax.swing.plaf.ComponentUl, Hanpumep,
ButtonUI, ListUI

e [lna ynpaBneHua generatamu npegHasHadeH knacc javax.swing.UlManager

UIManager.setLookAndFeel(
UIManager.getSystemLookAndFeelClassName());

SwingUtilities.updateComponentTreeUI(frame);

frame.pack();




e BoxLayout

e KOMMOHEHTHI pacnonararnTcd B O4AUH pAd BEPTUKAIIbHO NI
rOPNU3OHTAJIbHO

Knacc Box — koHTenHep ¢ BoxLayout
Box.createHorizontalBox()
Box.createVerticalBox()
createRigidArea(Dimension)
createHorizontalGlue()

createVerticalGlue()

Filler(minSize, prefSize, maxSize)




e GrouplLayout

e Bce KOMNOHEHTbLI ONUCLIBAKOTCS ABaXdbl — rOpU3OHTAribHoe
pacriosio’keHne n BepTmKaribHoOe pacrnorfoxXeHnmne

Bce KOMMNOHEHTHLI ABNSAOTCH y4aCTHUKaMU rpynn — nocregoBaTtesibHbIX N
napalnerbHbIX

GroupLayout gl = new GrouplLayout(p);
gl.setVerticalGroup(
gl.createSequentialGroup()
.addGroup(gl.createParallelGroup(GroupLayout.Alignment.BASELINE)
.addComponent(cl)
.addComponent(c2)
.addComponent (c3))
.addComponent(c4) c1 c2

.setHorizontalGroup( 4
gl.createSequentialGroup() &
.addComponent(cl)
.addGroup(gl.createParallelGroup(GroupLayout.Alignment.LEADING)
.addCompoment(c2)
.addComponent(c4))
.addComponent(c3)




e SpringLayout

Bce KOMMOHEHTbI coeuHeHbI MPYXMHaMK (Spring), KOTOpble UMEKOT
MWHUMAarbHYIO, MaKkCMMarnbHYIO U NPeanovYTUTENbHY ONNHY

MG)K,EI,y KpadmMn coceHNX KOMMOHEHTOB YyCTAaHABJINBAKOTCA
COoOoTBETCTBYHOLLNE MPYXKUHbI, B NTOre nosty4aeTcqd KOMMoHOBKaA, B
ornpeaeneHHbIX npegernax pacrtdarmpaloliadacd N CKMMarLLaAaACA

OB6bI4YHO NcnonbL3yeTcs aBTOMaTUYECKUMUN PaCCTaHOBLLMKAMMU




e MeTKka nsHavyanbHo npo3payHaqa. Ecnn HyXXHa Henpo3payHad
MeTKa, TO BbI3blBaeTca Mmetoq setOpaque(true)




e KOHCTPYKTOP NPUHMMAET CTPOKY

e MoryT ObITb peaakTMpyemMmbiMn U HET

e CoObiTna — ActionEvent, DocumentEvent




JButton, JCheckBox, JRadioButton
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e KOHCTPYKTOP NPUHMMAET CTPOKY

e [1na JCheckBox n JRadioButton — elle cocTtosgHue
(boolean)

JRadioButton ncnone3syetcs B rpynne ButtonGroup

CobbITna —
 ActionEvent ang JButton, JRadioButton

o ltemEvent gna JCheckBox (no3songaet otcneantb select-deselect)

Mopenb — DefaultButtonModel — anemeHT ¢ aBym4
COCTOSAHUAMM

[TouTun Tak xxe obpabatbiBatotcs JMenultem, JMenu,
JCheckBoxMenultem, JRadioButtonMenultem




e KOHCTPYKTOP NMPUHMMAET MacCuB U BEKTOP OOBbEKTOB

e OcHoBHOe cobbiTue — ListSelectionEvent

e Mopenb DefaultListModel — moaenb gaHHbIX (BEKTOP),
DefaultListSelectionModel — mogenb BapnaHToB BblbOpa
(OOWMHOYHBLIN, NHTEPBAlbHbIW, MHOXXECTBEHHbIN)




e MoxeT ObITb pegakTMpyeMbiM U HEPEOAKTUPYEMbIM
KOHCTPYKTOP NPUHUMAET MacCuB NN BEKTOP OOBLEKTOB
OcHoBHoe cobbiTe — ActionEvent, nHorga ltemEvent

Mopenb DefaultComboBoxModel peannayet 3 nHtepdemnca
— ListModel, ComboBoxModel n MutableComboBoxModel.

[Mo cpaBHeHuto ¢ ListModel — ComboBoxModel BBoauT
NOHATME BblOpaHHbIN 311EMEHT (OTODpaXkaemMblin)




e CocTtaBHOW KOMMOHEHT — 2 KHOMKN N pedakTop 3Ha4YeHUn

KoHCTpyKTOp NpuHMMaeT mogenb SpinnerModel

OcHoBHOe cobbITne — ChangeEvent

3 rotoBbix mogenu — SpinnerListModel, SpinnerDateModel,
SpinnerNumberModel + AbstractSpinnerModel

3 rotoBbIX pegaktopa — JSpinner.ListEditor,
JSpinner.DateEditor, JSpinner.NumberEditor




e CocTtaBHOW KOMMOHEHT — 2 KHOMKN N pedakTop 3Ha4YeHUn

e KOHCTpYyKTOP NpUHUMAET mMin 1 max 3Ha4YeHus

e OcHoBHoOe cobbiTe — ChangeEvent

e Mogenb — DefaultBoundedRangeModel — eule
ncnonbadyetca ana JProgressBar




e YHMBepcanbHbIX KOHTEUHEP

e [lo ymonyaHuto — FlowLayout
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