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Ul - Monb3oBatenbCKumn UHTepdenc

M Monb3oBatenbckni nHTepdenc (Human Machine Interface)
® CpeAcTBO B3aMMOAENCTBMA NOb30BATENA M KOMMbIOTEPA
I TekcToBbIN MHTEPPENC

e Command Line Interface
M GUI (Graphical User Interface)



GUI - Graphical User Interface

M WIMP
e Window
® |con
e Menu
e Pointer
&



ApXMTe KTypa 4334535 YHUBEPCUTET UTMO

@ GUI Applications
@ Widget Toolkits

Display Server Window Manager

OS kernel | Graphics API

Hardware Drivers




AWT 4354358 YHUBEPCUTET UTMO

M AWT — Abstract Window Toolkit

® H6mMbnnoteka, 3aBUCKMMan oT rpadpunyeckomn noacuctembl OC
® O1MHAKOBO "Xopowunin" BKUA Ha Bcex naathopmax



AWT 4354358 YHUBEPCUTET UTMO

M AWT — Abstract Window Toolkit
® H6mMbnnoteka, 3aBUCKMMan oT rpadpunyeckomn noacuctembl OC
® O1MHAKOBO "Xopowunin" BKUA Ha Bcex naathopmax

® OCTAaBW/IN TOJIbKO 0OWMNIN PYHKLMOHAN, OCTa/IbHOE BbIMUANIN

|£:| AWT Demo — | Py




Swing

M Swing

® HaaCTpouKa Haa AWT B BUAE NEerkoBeCHbIX Java-KOMMOHEHTOB

® OTPUCOBKA KOAOM Ha Java

® MN3MEeHAEMbIN BUO KOMIMOHEHTOB

|£| Swing Demo

Button




SWT 4354358 YHUBEPCUTET UTMO

M SWT

e Yactb Eclipse, KomnoHeHTbI-060/104KM Ansa KomnoHeHToB OC
e Hepoctatowmm PyHKLUMOHAN HANUCAH Ha Java

Button




JavaFX

M JavaFX

® yaydweHHaAa nogaepxKa aHmmaunu

® BM3yasbHble 3PPEKTbI

e XML ana 3apgaHna nHtepdenca

e CSS anAa 3apaHuA ctunen

5 FX Demo

Button




Co3paHue rpadunyecKkux NnpunoxKeHmnm

1) Co3gaHMe OCHOBHOIO OKHa
2) Co3paHue ocTasibHbIX 91eMEHTOB MHTEpPdENCa

3) Pa3smelleHmne anemeHToB nHTepdenca
4) ObecneyeHune peakumm Ha cobbiTUA

5) Bce 3apaboTtano!
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Knacc java.awt.Component

¥ KomnoHeHT (widget, control) — otobparkaembiin n
B3aMMOAEWNCTBYOLLLMM C Nonb3oBaTenem ssniemeHT GUI

® java.awt.Component - abcTpaKTHbIK Knacc — anemeHT GUI
® LIBET, pa3mep, MeCcTonoioxKeHune
® MOPOKAAEeT OCHOBHblE COObITUSA

Java 11



U,BET 4354358 YHUBEPCUTET UTMO

¥ Knacc Color OxFFADAQ
255,255,0 m oxFFFFA0 RPNV
® RoHCTaHTb PO 0,050 [OWNEIIVIN 0x666666
¢ Color.BLACK 0,255,255 m OXAOFFFF
¢ Color.RED XEHICEXER 0xA0AOFF | 0.8,0.8,0.8

MER 0.5,0,0.5 OxFFAOFF OxFFFFFF

® KOHCTPYKTOpPbI

¢ Color(r, g, b [,a]) int (0-255), float (0.0-1.0)
¢ Color(int [,boolean]) int (Ox[AA]JRRGGBB)
e MeToabl

+ getRed(), getGreen(), getBlue(), getAlphal)
¢ brighter(), darker()

Java 12



Metoabl knacca Component

M LlBeT TekcTa 1 uBeT hoHa
Color getForeground()
void setForeground(Color)
Color getBackground()

void setBackground(Color)

13



nOI'IO)KEHVIe nu pa3Mep 445383 YHUBEPCUTET UTMO

M Knacc Point (int x, int y)
* getX(), getY(),
e setlLocation(x,y)
¥ Knacc Dimension (int height, int width)
e getHeight(), getWidth(),
e setSize(h, w)
M 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)

S,
—

Java

14



MeTtoabl Knacca Component

M MonoxeHne n pasmepsl
void setBounds(Rectangle)
Rectangle getBounds()
void setlLocation(Point)
Point getLocation()
void setSize(Dimension)

Dimension getSize()

15



LI.I p M ¢T :ﬁéié???: YHUBEPCUTET UTMO

M Knacc Font

® dpusnyeckue (Arial, Times)
® snormnyeckue (Dialog, DialogInput, Serif, SansSerif, Monospaced)
® KOHCTAHTbI:

¢ Font.DIALOG, Font .MONOSPACED, Font.SERIF, FOnt.SANS SERIF
¢ Font.PLAIN, Font.BOLD, Font.ITALIC

e KoHctpyKtop Font(String name, int style, int size)

e MeToapbl
¢ String getFontName(), int getStyle(), int getSize()

Java 16



MeTtoabl Knacca Component

M WpwndpT
Font getFont()

volid setFont(Font)

17



MeTtoabl Knacca Component

M BugnmocTb

boolean isVisible()

vold setVisible(boolean)

® KOMMNOHEHTbI N3Ha4YanbHO BUOUMBbI, KpoMe€ OCHOBHbIX OKOH

M AKTUBHOCTb

boolean isEnabled()

vold setEnabled(boolean)

e KOMMOHEHTbI M3Ha4YarnbHO aKTUBHbI (BOCMPUHMUMALOT
NEeNCTBUS Nonb3oBaTesis U NOPoXaakT coObITUSA)

Java 18



Metoabl knacca Component

M [lononHMTenbHOE pucoBaHme
void paint(Graphics)
void update(Graphics)
void repaint()

® Graphics — rpauyecknin KOHTEKCT KOMMOHEHTA

M CuctemHbin Bbi30B paint M [MporpamMMHbI BbI30B paint
® NepBoOe oTOBpaxeHmne ® 3MEHEHME COCTOAHUS KOMMOHEHTa
® K3MeHeHune pasmepa M B nporpamme Bbi3biBaeTcs repaint()
® HeobXOOAMMOCTb NEPEPUCOBKM M perucTpupyetca cobbiTe OTPUCOBKU
((lZl JVM Bbi3biBaeT paint(Graphics) M JVM Bbi3biBaeT update(Graphics)

e
—
—

Java 19



Knacc java.awt.Container

M KOHTeMHep — KOMMOHEHT, KOTOPbIA COAEPHKUT Apyrue
KOMMOHEHTbI

e extends java.awt.Component
M Nepapxma KOMMNOHEHTOB - AepeBO
M KOMNOHEHT MOXKET HAaX0AMUTbCA TO/IbKO B OAHOM KOHTEMHEpE
M MeToabl:

e add(Component)

e setlLayout(LayoutManager)
e validate()

S,
—

Java 20



-:3:3::?5' YHUBEPCUTET NTMO

OcCHOBHble KOMMNOHEHTbI U KOHTEeHepbI
AT

java.lang.Object

A

MenuComponent java.awt.Component - Container
/ \ Canvas Choice Windo Panel
Menultem | | MenuBar ! et
/ Label List T\
Menu Button Scrollbar ST Dialog

\ CheckboxMenultem Checkbox

TextComponent

PopupMenu VT

TextField TextArea

Java 21



PasmewieHMe KOMMNOHEHTOB B KOHTEUHEPE i vuseocuter utmo

v AbcontoTHOE NO3NLIMOHUPOBAHME
e OTCYTCTBYET peaKkuua Ha USMEHEeHMEe pa3mepa KOHTENHepa

e [Ipobnembl C U3AMEHEHNEM LWIPUDTA NN TOKANU

M MeHeaKep KOMMOHOBKMU
® YnpaBaaeT pacnosioXKeHNnem 1 pasmepom KOMMOHEHTOB

Java 22



M eéH eA)Ke p KOMMNMOHOBKM 4354358 YHUBEPCUTET UTMO

M UHTepdenc LayoutManager
e Container.setLayout(LayoutManager)
e Container.add(Component)
M NnTepdenc LayoutManager?2
e Container.setLayout(LayoutManager2, Object constraints)
e Container.add(Component, Object constraint)

23



MeHep)Xep KOMNOHOBKM

M PaccTaHOBKA 3/1eMeHTOB

e Container.validate()

e Container.invalidate()

e Container.dolLayout()

e LayoutManager.layoutContainer(Container)

M YnpaBneHue paamepom KOMMNOHEHTOB

S,
—

Java

e Component.getPreferredSize()
e Component.getMinimumSize()
e Component.getMaximumSize()

24



FIOW Layo ut 4483335 VHUBEPCUTET UTMO

M 3anonHeHMe KoHTenHepa cneBa HanpasBo (MK cnpaBa
Ha/1eBO) MOCTPOYHO

v KoMNOHEeHTbI COXPaHAOT cBoM pa3mep preferredSize

M YnpaBneHue pasmelleHneM:
e setHgap(int), setVgap(int) // 5
e setAlignment (LEFT, RIGHT, CENTER) // CENTER

F lowl ayoutDemo

Buttan 1 Button 2 Button 3 Long-Mamed Button 4 Ei

i@ Leftto right ) Right to lef Apply orientation

Java 25



G ri d Layo Ut :ﬁéié???’ YHUBEPCUTET UTMO

v KoHTeMHep AennTca Ha OAMHAKOBbIE AYEUKM MO CTPOKaM U
cTonbuam

¥ Bce KOMNOHEHTbI byayT ogHOro pa3mepa
M GridLayout(int rows, int cols)

M YnpaBneHue pasmelleHneM: B3 GridLayoutDemo

Euth:un1 Button 2

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

Button 3 Long-Mamed Button 4

5

Horizontal gap: Yertical gap:

( 0 0 7 Apply gaps

Java 26



Ca rd Layo Ut 4354358 YHUBEPCUTET UTMO

M AHanor Konoabl KapT (BUAEH TONbKO BEPXHUN KOMIMOHEHT)

M Mo3BonseT BbibpaTb 0AHY U3 NAHENEN

CardLayoutDemo FEX

Card with JButtons | »

Buttan 1 Buttan 2 Button 3

CardlLayoutDemo

Card with JTextFigld | »

TextField |

Java 27



BO rderl.ayo Ut :#éié???’ YHUBEPCUTET UTMO

¥ KomnoHeHTbl pacnonaratotca B 5 obnacrax:
e CENTER, NORTH, WEST, SOUTH, EAST;

BorderLayoutDemo

Button 1 (PAGE_START)

Button 3 (LINE_START) Button 2 (CEMTER]) 5 (LINE_EMD)

Long-Mamed Button 4 (PAGE_EMD,

28



GridBaglLayout + GridBagConstraints

v KOHTEenHep AenmnTca Ha AYENKM No CTPOKam U ctonbuam
M 3apatoTca orpaHUYEeHUA

e 06begnHeHne ayeek GridBaglayoutdemo [ |B[X)

Button 1 Button 2 Button 3

® 3alfoJIHeEHUNE AYeeK

Long-Mamed Button 4

® rpuBA3Ka K Kpato syeek

® pacnpejeneHne NpPocTPaHCTBa



YT0 ewe HYXKHO?

M 3nemeHTbl co3aaHbl

¥ PasmelleHbl N0 KOHTEMHEPAM
v Bce?

30



YT0 ewe HYXKHO?

M 3nemeHTbl CO3aaHbl

¥ PasmelleHbl N0 KOHTEMHEPAM

v Bce?

M http://elmk.narod.ru/knopka.html

| Kuonka Ona HaxumanHwna ‘

O KHornke]

31



LITO eu_"e HY)KHO? #3383 YHUBEPCUTET MTMO

NN N N

Kuonka /119 Ha:xiivaHig

MeTadu3nueckas KOHCTPYKINILA, TIpeIHa3HaueHHasA U1 0CO3HaHIIA
ITHIIBIIOM TIETHOCTH UelTOBeUeCKIX VCILTIHIL, IULTI030PHOCTH
COOCTBEHHOTO CYIIIeCTBOBaHNA 1 3()eMepHOCTH BCETO CYIIETO.
braronaps KOHCTPYKTHBHBIM 0COOEHHOCTAM, MPIH HaKATHH Ha
KHOIKY pOBHBIM CUeTOM HITUETO He IPOHUCXOIIT, UTO JJaeT
HaKIIMaromeMy OOIIBHYI0 MY I pa3MBIILIeHHIT Ha
BBIIIIeNIepeulic/ieHHbIe TeMbl. KpoMme Toro, KHOTIKa f1aeT mpekpacHyIo
BO3MOKHOCTB OOpeCTII 3acIyTy, IIPOI3BOIA JeiiCTBIIe, He NMelolee
IOCJIe/ICTBIII 1, COOTBETCTBEHHO, He TIOPOK/IAIoIee HOBBIX TIPITUITH.

[ BepryThes kK Kaonke JIna HaximMannd |

32



O6paboTKa cobbiTUM

¥ CobbITUMHO-OPUEHTUPOBAHHOE NMPOrPaMMUPOBAHME
¥ He 3apaHa nocnenoBaTe/IbHOCTb BbINOAHEHUA KOAA

¥ Kopg, BbINONHAETCA aCUHXPOHHO NPU HAaCTYyNIEHUM
onpeaeneHHbIX cobbITUM

M WabnoH Observer

Java 33



O6paboTKa cobbITUM

. : | To ecTb
M button.addActionListener(label)  Bbisos MeTon
/:j/\\ractionPerformed()/
M MepeBsoa:
— KHorka, korga 1eds1 HaXKMYyT — CKaXXn METKe
— JlagHo, 3anuncana...
{ button.addActionListener(label) }
e  label |
actionPerformed(e) {
% setColor(RED);
Komy ckazamb, Sy -
( 1) I;ﬁsggvl;?XMy m - Cnucok cnywaTtenemn -
%) 3) label
java ) labe 34




O6paboTKa cobbITUM

: : | To ecTb
M button.addActionListener(label)  Bbisos MeTon
) /if/\\raction Performed()/
M Mepeson;: y
— KHon Ka, Koraa Tebs Ha>XMYT — CKaXX" METKe
— JlagHo, 3anucana...
\ - window1.actionPerformed(e) 7\
button — - _ label
% label.actionPerformed(e) acgg?g;g?(ri;nsg)(’e) {
Komy cka3zams, \:\,> - }
Ko20a Haxmym { Cnucok cnywiarene }
(( 1) window1 — —
=’ 3) label

Java 35



O6paboTKa cobbiTUM

To ecTb
BbI30BWN METOA
actionPerformed()

M button.addActionListener(label)
M MepeBoga;:

— KHorka, korga 1eds1 HaXKMYyT — CKaXXn METKe
— JlagHo, 3anucana...

button )

=T — actionPerformed(e) {
%/ { label.actionPerformed(e) } setColor(RED):;
Komy ckaszame, }
Koe0a Haxmym
(( 1) window1
=’ 3) label

Java 36



O6paboTKa cobbITUM

M MCTOYHUK coBbITMA — Nt060ON KOMNOHEHT

¥ CobbiTe — NOTOMOK Knacca AWTEvent

M O6paboTumnk peanmsyet nHtepdenc ...Listener n ero metoapbl
M MeTtoay nepepaetca o6beKT cobbiTna ansa ob6paboTku

class A implements ActionListener {
Button b = new Button("OK");
Label 1 = new Label("Button pressed");
l.setVisible(false);
b.addActionListener(this); - nognucka Ha cob6biTue
public void actionPerformed(ActionEvent e) {
«, l.setVisible("true"); - peakuyua Ha cobbiTne

Java 37



06 pa GOTKa C06 bITU ﬁ 4354358 YHUBEPCUTET UTMO

¥ AHOHWMHBLIM K/acCCOM
b.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {

l.setVisible("true");

}
})

M Jlambpna - BbipaXeHnem
b.addActionListener((e) -> l.setVisible("true")):



Mouse(Motion)Listener, MouseEvent

M MouselListener M MouseEvent
e mousePressed(MouseEvent) e getPoint()
e mouseReleased(MouseEvent) e getlLocationOnScreen()

e mouseClicked(MouseEvent) e getButton()

e mouseEntered(MouseEvent) e getClickCount()

e mouseExited(MouseEvent)

M MouseMotionListener
e mouseDragged(MouseEvent)
e mouseMoved(MouseEvent)

«

<

Java 39




Kl‘laCCbl-ap.a nTepbl 4334535 YHUBEPCUTET UTMO

class X implements MouselListener {
public void mousePressed(MouseEvent e) {
// 06paboTKa HaxaTusa KHOMKWU MbIWwn
}

// o06paboTKa Apyrmx cobbiTuin He TpebyeTcH
public void mouseClicked(MouseEvent e) { }
public void mouseReleased(MouseEvent e) { }

class Y extends MouseAdapter {
public void mousePressed(MouseEvent e) { ... }

¢ }
Java 40



Key Li Ste ne r) Key Eve nt 4354358 YHUBEPCUTET UTMO

M KeyListener ¥ KeyEvent
e keyPressed(KeyEvent) o getKeyChar()
e keyReleased(KeyEvent) /] Bns keyTyped()
e keyTyped(KeyEvent) * getKeyCode()

// ons keyPressed, keyReleased
e getModifiers()

// Shift, Alt, Ctrl, Meta ...
e getKeylLocation()

// Standard, Left, Right, Numpad

Java 41



WindowListener, WindowEvent

M WindowlListener M WindowEvent

e windowOpened(WindowEvent) e getNewState()
e getOldState()

e getOppositeWindow()

e windowClosing(WindowEvent)

e windowClosed(WindowEvent)

e windowActivated(WindowEvent)

e windowDeactivated(WindowEvent)
e windowlconified(WindowEvent)

e windowDeiconified(WindowEvent)

Java 42



ActionlListener, ActionEvent

M ActionlListener
e actionPerformed(ActionEvent)

M ActionEvent
® Ha’KaTa KHOIMKa
® NBOWHOM KAUK B CNUCKE
® BbIOOP NMYHKTA MEHIO
e Knasuwa Enter B TekctoBom none

43



AdjustmentListener, AdjustmentEvent

M AdjustmentListener

e adjustmentValueChanged(AdjustmentEvent)
M AdjustmentEvent

e int getValue()

e boolean getValuelsAdjusting()



ItemListener, ItemEvent

M [temListener
e itemStateChanged(ltemEvent)

M ItemEvent
e Object getltem()
e int getStateChange() // selected-deselected
® yCTaHOBKa-cbpoc dnarkka
® YCTaHOBKA-COPOC NYHKTA MEHIO
® BbIOOp 3n1emeHTa CnNUcKa

45



TextListener, TextEvent

M TextListener
e textValueChanged(TextEvent)
M TextEvent

® NU3IMEHU/ICA TEKCT B TEKCTOBOM KOMIOHEHTE

46
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OCHOBHble KOMMOHEHTbl Swing

java.lang.Object

JCheckbox

JRadioButton

java.awt.Component

N

JButton

A

java.awt.Container

"

JMenultem

Window
A/Fra

mlog

T JWindow

T

JFrame

<

JavJa

) JCheckboxMenuItem

JToggleButton A
\/ javax.swing.JComponent
AbstractButton
JPanel JComboBox

JMenuBar JLabel JList

JTable JScrollBar
JTree

JRadioButtonMenultem Wnt

JTextField JTextArea

JDialog

48



J F rame 4354358 YHUBEPCUTET UTMO

M He aBnAaeTca NerkoBecHbIM KOMMOHEHTOM — 3TO OKHO OC
M CopepXuTt Habop naHenen gna pasmeLlLeHUsa KOMNOHEHTOB
M Mpwn co3aaHUnM — HEBUAMMDIN

M JFrame.add() = JFrame.getContentPane.add()

JFrame |
JRootPane |

JLaieredPane

contentPane
glassPane

Java 49



J F rame 4354358 YHUBEPCUTET UTMO

JFrame f = new JFrame();
.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
.add(new JLabel("Hello!"), BorderLayout.CENTER);
.setJMenuBar (new JMenuBar());

.pack(); // ycTaHoBKa pa3mepoB ¢peima
.setVisible(true);

—h —h —h —h —h

Java 50



n OTOKMU B N p NMNOXXeHNAX SWi ng #3333 YHUBEPCUTET UTMO

M OcHoBHbIe noToku (initial)
® /1N BbINOSIHEHNA OCHOBHOIO Koga npuaoXxeHusa (main)

® 3anyck metoga ans co3fgaHusi 3/1IeMeHTOB MHTepdienca B NOTOKE 06paboTKu
COObITUIA
M MoTtok 06paboTkn cobbIThin (event-dispatching)

® N/15 Koga 06paboTKM COObITUN
® Bce gencteus C afileMeHTaMun nHTepdoenca 3aecsb!

® [leiiCTBUSI AO/IKHbI BbIMO/HATLCA ObICTPO
M ®oHoBble NOTOKK (worker)

® /14 3a4ad, TPeodywmx INTENIbHOro BPpeMeHM
Y ® 3arnyckKaroTcs C NoMoLLb Knacca SwingWorker

Java 51



OpraHu3auma NpUNoXKeHna Swing

M InvokelLater(Runnable) — aCWHXPOHHbLIN CTapT
® 719 MNPUTOXKEHUN

M InvokeAndWait (Runnable) — CUHXPOHHBIM CTapT
® 74 anmnJjeTos

public class Main {
public static void main(String... args) {
SwingUtilities.invokeLater(() -> gui());
}
private void gui() {
JFrame f = new JFrame();

f.setVisible(true);
& }

—
S—
—
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SWi ngWO rke r<T’ V> 4483335 VHUBEPCUTET UTMO

M Knacc pna ponrmx oHOBbIX 33434

M T — tun pe3ynsrtata, V — TMN NPOMEXKYTOUHbIX 3HAYEHU M

M meToAbl

e abstract T doInBackground() - BbiMOJIHNTbL B (OHOBOM MOTOKeE
done() - BbLI3OBETCH NocC/ie 3aBeplleHUs BbIMNOSIHEHUA
T get() - Bo3BpalaeT pe3ynbTaT
publish(V) — nepegatb NPOMEXYTOYUHLIA pe3ynbTaT
process(List<Vv>) - o6paboTaTb
addPropertyChangelListener ()

M CBouWcTBa
¢ state (PENDING, STARTED, DONE)
¢ progress (0 - 100)

S,
—
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jcomponent 4334535 YHUBEPCUTET UTMO

M extends java.awt.Container — mMOXeT cogepaTb KapTUHKY
M sennbiBatowme nogckasku — setTool TipText()

M noctpoeHne ocHoBaHoO Ha wabnoHe MVC

M BcTpoeHHas aBonHasa dbydepunsauma npn oTpMCoBKeE

M peanusauus metoga paint void paint(Graphics g) {
paintComponent(g);

paintBorder(g);
paintChildren(qg);

¥
e [ina oTpuUCOBKM HYXHO nepeonpenenntb paintComponent(g)

{i) ® Heobxogumo BbI3biBaTb super.paintComponent(g);



MVC M SWing :é#§§§§§?'yHMBEPchET UTMO

M MVC — Model, View, Controller
e Mogenb oTBeYaeT 3a noseaeHme
e [peacraBneHne — oTBeYaeT 3a OTobparkeHue
e KOHTpoN/iep — CBA3bIBAET MOAENb U NMPEeACTAaBNEHMNE N YNIPABAAET UMM

M Peannzauma Swing — Model + Ul Delegate
e Ul Delegate = View + Controller
e Moaenb MoKeT 6bITb BU3ya/ibHON UAM MOAENbIO AAaHHbIX
e OAHY MoAeNb AaHHbIX MOXHO Ha3HAaYUTb Pa3HbIM KOMMOHEHTaM
o

B chyyae 60bLOro Yncaa cobbiTMii MOXKHO UCMNOJIb30BaTh
ChangeEvent — nsmeHeHune B moaenu.

S,
—
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M OAEI’I nu 4334535 YHUBEPCUTET UTMO

¥ Moaenn — nHtepdencol: ButtonModel, ListModel, ...

M Peanusaumnm moaeneun no ymondyaHuio — DefaultListModel,
DefaultTableModel

M [1na cnoXHbIX MmoAenein Aono/IHNTE/IbHO MMEKTCA Kacchl
abcTpakTHbIX moaenen. Hanpumep, AbstractTableModel,
AbstractTreeModel

Model

T

AbstractModel

f

« DefaultModel

Java 56



ﬂlen erartbl 4334535 YHUBEPCUTET UTMO

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

M Hanpsamyto B KoAe He NCMOJ1b3YHOTCS

M [na ynpasneHua generatamum npegHasHayvyeH Knacc
javax.swing.UlManager

UIManager.setLookAndFeel(

UIManager.getSystemLookAndFeelClassName());
SwingUtilities.updateComponentTreeUI(frame);
frame.pack();

Java 57



MeHepaXepbl KOMNOHOBKU Swing

M BoxLayout

e KOMMOHEHTbI pacnosiaratoTca B OANH Psj, BEPTUKAJbHO UM TOPU3OHTANIbHO
M Knacc Box — KoHTenHep ¢ BoxLayout

e Box.createHorizontalBox()

1 BoxLayoutDemo |._| |E||§|
e Box.createVerticalBox() —

Button 1

M createRigidArea(Dimension) Buton 2
Button 3

M createHorizontalGlue() Long-Named Button 4
| 5 |

M createVerticalGlue()

M Filler(minSize, prefSize, maxSize) - 3anonHutenb

S,
—
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MeHepaXepbl KOMNOHOBKU Swing

M GroupLayout

® Bce KOMNOHEHTbI ONUCbLIBAOTCA ABaXXAbl — rOPHNU30OHTAJIbHOE
pacnonoxeHme n BEPTUKaJZIbHOE PaCnosioxKeHne

® Bce KOMNOHEHTbI ABNAOTCA YH4HaCTHUKaMMU TPYMNMN —
nocaenoBaTte/ibHbIX U Mapaine/ibHbiX

Find

Find What: | || Find

[ IMatch Case [ | Wrap Around
[ | Whole Words [ | Search Backwards

Cancel
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Grouplayout

EFinu:I '-.-'-.-'hat;i Find } 1 |

{ | Makch Case | ||1]:| Wrap Around |

E_‘-&.&hg_lﬁ_'-&m;db H Search Ba-:kwarl:lls

Maktch Case || Wrap Around 1 Cancel
- [] Whole Wards [ ] Search Backwards| |

layout.setHorizontalGroup(layout.createSequentialGroup()
.addComponent ( label)

.addGroup( layout.createParallelGroup(Alignment.LEADING)
.addComponent(textField)
.addGroup( layout.createSequentialGroup()
.addGroup(layout.createParallelGroup(Alignment.LEADING)
.addComponent (caseCheckBox)
.addComponent (wholeCheckBox))
.addGroup(layout.createParallelGroup(Alignment.LEADING)
.addComponent (wrapCheckBox)
.addComponent (backCheckBox))))

.addGroup( layout.createParallelGroup(Alignment.LEADING)
.addComponent (findButton)

.addComponent (cancelButton))
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G rou p Layo Ut 4354358 YHUBEPCUTET UTMO

R — [ Fnd ||

Match Case | |‘'Wrap Around cancel |

“ ______________ whole Words [ ] Search Backwards

layout.setVerticalGroup(layout.createSequentialGroup()
.addGroup( layout.createParallelGroup(Alignment.BASELINE)
.addComponent ( label)
.addComponent (textField)
.addComponent (findButton))
.addGroup( layout.createParallelGroup(Alignment.LEADING)
.addGroup( layout.createSequentialGroup()
.addGroup(layout.createParallelGroup(Alignment .BASELINE)
.addComponent (caseCheckBox)
.addComponent (wrapCheckBox))
.addGroup(layout.createParallelGroup(Alignment .BASELINE)
.addComponent (wholeCheckBox)
.addComponent (backCheckBox)))
.addComponent (cancelButton))
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MeHepaXepbl KOMNOHOBKU Swing

M SpringlLayout

® Bce KOMNOHEHTbI cOeAMHEHbI NPY*KMUHaMM (Spring), KOTopble
MMET MUHUMAJIbHYIO, MaKCUMaJIbHYIO U NPeaAnoyYTUTENbHYIO
OJINHY

® O6bI4YHO UCNOAb3YETCA aBTOMATUYECKMMM PACCTaHOBLMKaMM

SpringForm SpringBox |:| |§| |E|

Mame: | Button 1 Buttan 2 Button 3 Long-Mamed Button 4 £

Fax:

Email:

(( Address:




j La bEI :#éié???: YHUBEPCUTET UTMO

M MeTKa n3Ha4yanbHO NPO3pavHasn
M meTon setOpaque(true) — caenaTtb HEMPO3pPaAYHOM
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npOCTble TEKCTOBbIE 3/1eMEHTDbI i YHUBEPCUTET UTMO

v JTextField — ogHoCcTpOYHOE None
e JFormattedTextField — BO3MOKHOCTb NPOBEPKM BBOAA
e JPasswordField — He oTobparkaeT BBeAEHHbIE CUMBObI
e OcHoBHOe cobbiTne — ActionEvent

M JTextArea — MHOrocTpoyHoe nosae
e CobbiTna — ActionEvent, UndoableEditEvent
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Te KCTOBbIE MOAEH 7 #3383 YHUBEPCUTET MTMO

¥ Moaenb ANns Bcex TEKCTOBbIX KOMNoHeHToB — Document

Document - StyledDocument
A A
\ \
AbstractDocument - DefaultStyledDocument
PlainDocument HTMLDocument




PacwumpeHHble peaaKkTopbl

v EditorPane — naHenb TeKCcTa onpeaeneHHoro popmara C
33, aHHbIM peaakTopom (noaaepKMBaeTCa PeaakTUPOBaHME
obbl4yHOro Tekcta, RTF, HTML)

e TextPane — naHenb TeKCTa ¢ NoaaepKKOMN CTUNEN
e HyperlinkListener

Java 66



JButton, JCheckBox, JRadioButton

M KOHCTPYKTOP NPUHUMAET CTPOKY
M Ana JCheckBox n JRadioButton — elwe coctoaHume (boolean)
M JRadioButton ncnonb3yetcs B rpynne ButtonGroup

M CobblTnA

e ActionEvent gna JButton, JRadioButton
e [temEvent ana JCheckBox (no3Bonsert otcneguntb select-deselect)

M Mopenb — DefaultButtonModel — anemeHT ¢ AByMS COCTOAHUAMM

M MouTKn TaK ke obpabaTtbiBatoTca JMenultem, JMenu,
JCheckBoxMenultem, JRadioButtonMenultem
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[ ] . .
.l Ll St 33233337 YHUBEPCUTET UTMO

¥ KOHCTPYKTOP NPUHUMAET MAacCUB NN BEKTOP OOBbEKTOB
M OcHoBHoe cobbiTne — ListSelectionEvent

M Moaenwu

e ListModel & AbstractListModel & DefaultListModel
¢ getElementAt()
¢ getSize()

e DefaultListModel — moaenb aaHHbIX (BEKTOP),
e ListSelectionModel & DefaultListSelectionModel

< °® DefaultListSelectionModel — moaenb BapmaHTOB BbIOOpPa

=> (0AMHOYHbIN, MHTEPBAJIbHbLINA, MHOMECTBEHHbIW)
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'l Co m bo Box 4334535 YHUBEPCUTET UTMO

M MoxeT 6bITb peaaKTUPYEMbIM U HEPEAAKTUPYEMbIM

¥ KOHCTPYKTOP NPUHMMAET MacCMB NN BEKTOP OOBbEKTOB

M OcHoBHOe cobbiTe — ActionEvent, nHoraa ltemEvent

¥ Moaenb DefaultComboBoxModel peannsyet 3 nHrepdemnca

— ListModel, ComboBoxModel n MutableComboBoxModel.

Mo cpasHeHuto ¢ ListModel — ComboBoxModel BBoaunT
NnoHATME BbIOPaHHbIN 31emeHT (oTobparkaembii)

¥ MutableComboBoxModel no3sonsier nobaBnaTb 1 yoanaTb
3/1IEMEHTbI

S,
—

Java
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Jspi n ner :ﬁéié???’ YHUBEPCUTET UTMO

v CocTaBHOM KOMMNOHEHT — 2 KHOMKWU N PeaaKTop 3HaYeHUM
M KOHCTpYKTOp npuHmMmaeT mogenb SpinnerModel
¥ OcHoBHOe cobbiTe — ChangeEvent

M 3 rotosbix moaenn — SpinnerListModel, SpinnerDateModel,
SpinnerNumberModel + AbstractSpinnerModel

M 3 rotoBbIXx peaaktopa — JSpinner.ListEditor,
JSpinner.DateEditor, JSpinner.NumberEditor
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jSI ider :ﬁéié???: YHUBEPCUTET UTMO

v CocTaBHOM KOMMNOHEHT — 2 KHOMKWU N PeaaKTop 3HaYeHUM
M KOHCTPYKTOP NPUHMMAET Min U MaX 3Ha4YeHUs
¥ OcHoBHOe cobbiTe — ChangeEvent

¥ Mopenb — DefaultBoundedRangeModel — ewe
ncnonbsyetca ana JProgressBar
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'lTa b I e 4354358 YHUBEPCUTET UTMO

M TableModel & AbstractTableModel & DefaultTableModel

v DefaultTableModel — npoctaa tabaunuya
e DefaultTableModel(Object[][] data, Object[] colINames)
e DefaultTableModel(Vector data, Vector colNames)

M AbstractTableModel

® PeanmnsosaTtb meTobl:
¢ int getRowCount(), int getColumnCount(), Object getValueAt(int, int)
¢ Class getColumnClass(), isCellEditable(r,c), setValueAt(r,c)

M TableModelEvent + TableModelListener
(EI CoptupoBka — TableRowSorter
g,

—
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jTree 43354885 YHUBEPCUTET UTMO
I

¥ TreeModel < DefaultTreeModel
M TreeNode < MutableTreeNode <& DefaultMutableTreeNode
M TreePath — nyTb K y3ay
M TreeModelEvent, TreeSelectionEvent, TreeExpansionEvent
©root
S e
S b
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KO HTeﬁ Hepbl :ﬁéié???’ YHUBEPCUTET UTMO

M JPanel - yHnBepcanbHbi KOHTEMHEP — FlowlLayout
M Box - BoxLayout

v JScrollPane — KoHTeMHep co ckponnepamum

M JSplitPane — KoHTenHep 13 2 yacteun

v JTabbedPane — KoHTenHep ¢ TabynatTopamu
e SingleSelectionModel
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paintComponent

M java.awt.Component

paint(Graphics g) { // koa, ona pucosaHus }
M javax.swing.JComponent

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

}

paintComponent(Graphics g) {
ui.update(g, this)

}

M javax.swing.plaf.ComponentUI
update(Graphics g, Component c) {
// 3anonHaeT poH uBeTom PoHa
this.paint(g, c); // oTpucoBKa KOMNOHEHTa
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CBou Koa, AnAa pucoBaHuUA

M paintComponent(Graphics2D g) {
super.paintComponent(g);
Graphics2D g2d = (Graphics2D) g;

NA Bbl30Ba METOAa OTPUCOBKM
M repaint()

S,
—

Java
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Graphics2D

¥ KoopauHaTbl (user-space)
v device-space

4354358 YHUBEPCUTET UTMO
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Graphics2D

M drawString(String s, int x, int y)

M drawlmage(lmage img, int x, int Yy, ...)

M drawlLine, drawRect, drawArc, drawOval, ...
¥ draw(Shape)
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java .aWt.geom :#éié???’ YHUBEPCUTET UTMO

M Point2D, Point2D.Float, Point2D.Double

M interface Shape

M Line2D

v RectangularShape

v Rectangle2D, RoundRectangle2D, Ellipse2D, Arc2D
M QuadCurve2D, CubicCurve2D
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GeneralPath

M class GeneralPath implements Shape

moveTo()
lineTo()
quadTo()
curveTo()
closePath()
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CTunb "MHUN M 3aNONHEeHUsA

M interface Stroke
® BasicStroke
M interface Paint
e Color
e GradientPaint
e TexturePaint
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MpeobpasoBaHus

4354358 YHUBEPCUTET UTMO

M Graphics2D

rotate // BpaleHue

scale // macwTtabupoBaHue
shear // casur

translate // nepeHoc KoopauHat
transform(AffineTransform)

M interface AffineTransform

getRotatelnstance
getScalelnstance
getShearlnstance
getTranslatelnstance

oy

y 4
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AHMMaUuUA

M MeToa oTPUCOBKM 0ObeKTa
paintComponent(Graphics g) { drawObiject(g); }

M MeTon nameHeHus obbekTa (pa3mepa, KoopamnHaTbl, LBET)
change() { x++; y--; color.darker(); width +=2; }

M AHUMaTOP

® javax.swing.Timer
¢ + actionPerformed() { change(); repaint(); }
® java.util.Timer
¢ + TimerTask.run() { change(); repaint(); }
e Thread
(( ¢ + Runnable.run() { change(); repaint(); sleep(); }
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MpunoxeHue Swing

import javax.swing.*;
import java.awt.*;
import java.awt.event.*;

public class SwingApp {
public SwingApp() {

}

JFrame frame = new JFrame("Hello");

JLabel label = new JLabel("");

JButton button = new JButton("OK");
frame.getContentPane().setLayout(new FlowLayout());
frame.getContentPane().add(label);
frame.getContentPane().add(button);
button.addActionListener((ae) -> {label.setText("Mpuset!");});
frame.setSize (240, 120);
frame.setDefaultCloseOperation(JFrame.EXIT ON CLOSE);
frame.setVisible(true);

public static void main(String[] args) {

}

SwingUtilities.invokeLater(() -> { new SwingApp(); });
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java FX 4483335 VHUBEPCUTET UTMO

VM JavaFX — HoBaa bubnunoteka ana pa3pabotkm RIA (Rich
Internet Applications)

M NoaaepxKa XML ana co3paHna nHtepdenca
M MNoapepxKa ctunen CSS

M MoppepxKa 2D- n 3D-rpadpuku

v JlerkoBeCHble KOMMNOHEHTbI

M NHTerpayma c bubnmnortekom Swing

S,
—

Java
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javafx.applicaﬁon 4334535 YHUBEPCUTET UTMO

M javafx.application.Application — Knacc-npegok scex
npunoxXeHmnmn JavaFX

e void init() — nHMUManmnlaumna npunoxeHma (CTapToBbIN NOTOK)
e abstract void start(Stage s) — OCHOBHOW NOTOK MPU/IOXKEHUS
e void stop() — ocBoboxKaeHUe pecypcos

e public static void launch(String args) — 3anycKk npunoxeHus
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javan.Stage :ﬁéié???’ YHUBEPCUTET UTMO

M javafx.stage.Stage — ocHoBHas nnatdopma
¥ KoHTenHep BepxHero yposHs (aHanor JFrame)
M MpepocTaBnAeTcA CUCTEMOM NMPU 3anycKe NPUNOKEHUN

M ObecneymBaeT cBA3b € rpadunyeckon noacmcremoun OC
e setTitle(String)
e setScene(Scene)
e show()
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javan.Scene :ﬁéié???’ YHUBEPCUTET UTMO

M javafc.scene.Scene — KOHTeMHep A/1 SN1€MEHTOB CLEHbI
M Non»eH bbiTb XOTs 6bl 0AMH 0OBEKT Ka1acca Scene

M nemeHTbl cueHbl — y3abl (Node)

M Y3nbl 06pa3ytoT rpad (scene graph)

M MNpad BKAOYAET HE TO/IbKO KOHTEMHEPbLI M KOMMOHEHTbI, HO TaKKe
rpadunyeckme NnpUMmUTUBLI (TEKCT U rpaduryeckne NnpUMmnTMBDI)

M Y3en ¢ goyepHmumm yanamm — Parent (extends Node)
¥ KopHeBou y3en (root node) — y3en 6e3 poamtenbcKoro y3na

((IZI Scene sc = new Scene(root node,300,150);

—
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H EI IO WO rI d ! 4334535 YHUBEPCUTET UTMO

import javafx.application.*;
import javafx.stage.*;

import javafx.scene.*;

import javafx.scene.control.*;
import javafx.scene.layout.*;

public class Hello extends Application {

public void start(Stage stage) {
FlowPane fp = new FlowPane();
fp.getChildren().add(new Label("Hello World!"));
stage.setScene(new Scene(fp,100,200));
stage.show();

}

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

¢ }
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N o d e 4354358 YHUBEPCUTET UTMO

M CsowucTBa (properties)

Java

String id

Parent (TonbKo oauH)

Scene

Ctunsb (styleClass, style)

BMANMOCTb, aKTUBHOCTb, NPO3PA4YHOCTb

Pa3amepbl (min, max, preferred)

[paHunubl (boundsinLocal, boundsinParent, layoutBounds)
TpaHchopmaumm (casur, BpaweHmne, macTadb, HaK/10H)
dddeKThl

CobbiTua (mouse, key, drag, touch, rotate, scroll, swipe, zoom)
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OcHoBHble TUnbl y3nos JavaFX

¥ Node - y3en

M Parent - cogepuT gpyrmue y3nol

v Region - umeeT CTUNb

M Group - obwme 3pPeKThbl

¥ Control - ynpaBneHne nonb3oBatenem
¥ Pane - naHenb C KOMMOHOBKOM

Node

Region

Group

e

Pane
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OcHOBHbIe KOMNOHeHTbl JavaFX

RadioButton Node
h k \ —_—
e 400 ToggIeVButton Canvas Parent ImageView Shape2D Shape3D
Hyperlink Button /T\\\\\ _
P Group Region | WebView
ButtonBase T
N Control Chart Pane
- A
Labeled —
v Spinner ComboBoxBase FlowPane
C‘ell \ Label e Slider BorderPane
: StackPane
IndexedCell DateCell TableView ScrollBar |
: GridPane
ListCell TreeView
TableCell TextinputControl
ﬁ) TreeCell /\
= TextField TextArea
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KoHTenHepbl C KOMMNOHOBKOM

¥ BorderPane — top, bottom, left, right, center

¥ HBox, VBox — B 0AuH psij, Mo ropu3oHTann/BepTnkanm
v StackPane — oauH Hag apyrum

M GridPane — ceTKa (Tabaunua)

M FlowPane — nocnenoBaTesibHO C NePEHOCOM

M TilePane — paBHOMepPHbIe AYENKHK

M AnchorPane — npuBA3Ka K rpaHULUam poauTens

S,
—
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O6paboTKa cobbiTUM

M CobbiThe: javafx.event.Event
e ActionEvent extends Event

M ObpaboTumk: javafx.event.EventHandler<T extends Event>
e void handle(T event)

M Perncrtpaumsa:
e setOnAction(EventHandler<T>)

Label label = new Label();
Button button = new Button("Haxmn mena"):
<f button.setOnAction((ae) -> { label.setText("Cnacubo");} )

e
—
—
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ObpaboTka cobbiTi noapobHO

M class Event - cobbiTuHe:
® source - UCTOYHUK B Lenoyke 06paboTKU, MOXKET MEHATLCH
e target - uenb cobbiTKA (interface EventTarget)
e type - Tun cobbiTnA (class EventType)

¥ O6bpaboTtumnkm - addEventFilter, addEventHandler

v da3a nepexsaTa (capturing) - cBepxy BHU3 - EventFilters
v daz3a scnabiTua (bubbling) - cHu3y BBepx - EventHandlers
M meTon consume() - octaHOBKa cobbITUA

S,
—
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FXML

FlowPane fp = new FlowPane();

fp.getChildren().add(new Label("Hello World!"));

stage.setScene(new Scene(fp,100,200));

FXMLLoader loader = new FXMLLoader();
loader.setLocation("file.xml");
FlowPane fp = loader.<FlowPane>load();
stage.setScene(new Scene(fp,100,200));

<?xml version="1.0" encoding="UTF-8"7?>
<?import javafx.scene.layout.FlowPane?>
<?import javafx.scene.control.Label?>
<FlowPane>
<children>
<Label text="Hello World!"/>
</children>

§§f</FlowPane>

Java
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CSS 4334535 YHUBEPCUTET UTMO

<?xml version="1.0" encoding="UTF-8"7>
<?import javafx.scene.layout.FlowPane?>
<?import javafx.scene.control.Label?>
<FlowPane>
<children>
<Label text="Hello World!">
<style>
-fx-padding: 10px;
-fx-background: rgb(255,127,255);
</style>
</children>

</FlowPane>

label.setStyle("-fx-background-color: #ff77ff");
p, label.setStyle("-fx-padding: 10px");
¢
p—

S—
—

Java
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AHnmauua FX

M javafx.animation

e Timeline - KeyFrame... frames
¢ setCycleCount()

¢ play()
e KeyFrame - Duration time, KeyValue... values
e KeyValue - WritableValue<T> target, T endValue
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N PUnoxKeHue JavaFX #33 VHUBEPCUTET UTMO

import javafx.application.*;
import javafx.event.*;

import javafx.geometry.Pos;
import javafx.scene.control.*;
import javafx.scene.*;

import javafx.stage.*;

import javafx.scene.layout.*;
import javafx.scene.effect.*;

public class FXApp extends Application {

public void start(Stage stage) {
stage.setTitle("Hello");
FlowPane root = new FlowPane();
Label label = new Label();
Button button = new Button("OK");
root.getChildren().add(label);
root.getChildren().add(button);
button.setOnAction((ae) -> label.setText("Mpuset!"));
stage.setScene(new Scene(root,240,120));
stage.show();

}

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

) }
S,
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