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Ul - Monb3oBaTtenbCKUn MHTepdeunc

M Monb3oBatenbckni nHTepdenc (Human Machine Interface)
® CpeAcTBO B3aMMOAENCTBMA NOIb30BATENA M KOMMbIOTEPA
V TekcToBbIN UHTEPPENC

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

® 6mMbnnoTeka, 3aBucKMmasn ot rpadpumyeckon nogcucrembl OC
® O1MHAKOBO "Xopolwunin" BUA Ha Bcex naathopmax



AWT 4354358 YHUBEPCUTET UTMO

M AWT — Abstract Window Toolkit
® 6mMbnnoTeka, 3aBucKMmasn ot rpadpumyeckon nogcucrembl OC
® O1MHAKOBO "Xopolwunin" BUA Ha Bcex naathopmax

® OCTAaBW/IN TOJIbKO 00NN PYHKLMOHAN, OCTa/IbHOE BbIMUANAN

|£:| AWT Demo — | Py




Swing

M Swing

® HaaCTpouKa Haa AWT B BUAE ErKOBECHbIX Java-KOMMOHEHTOB

® OTPUCOBKA KOAOM HA Java

® N3MEeHAEMbIN BUO KOMIMOHEHTOB

|£: Swing Demo

Button




SWT 4354358 YHUBEPCUTET UTMO

M SWT

e Yactb Eclipse, KomnoHeHTbI-060/104KM Ansa KomnoHeHToB OC
e HepocTatowmm pyHKLMOHAN HANKUCAH Ha Java

Button




JavaFX

M JavaFX

® yaydweHHaAa nogaepxKa aHmmMmaunu

® BM3yasbHble 3PPeKTbl

e XML ana 3apaHmna nHtepdenca

e CSS anAa 3apaHuA ctunen

5 FX Demo

Button




Co3paHue rpadpunyecKkux NnpunoKeHmnm

1) Co3gaHMe OCHOBHOIO OKHa
2) Co3naHue ocTasibHbIX 31EMEHTOB UHTEPdENCa

3) Pa3smelleHmne anemeHToB nHTepdpenca
4) ObecneyeHune peakLumm Ha cobbiTUA

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

¥ KomnoHeHT (widget, control) — otobparkaembin n
B3aMMOAEWNCTBYIOLLLMIM C NoNb3oBaTenem ssniemeHT GUI

® java.awt.Component - abcTpaKTHbIK Knacc — anemeHT GUI
® LIBET, pa3mep, MeCTOMNOo/I0XKeHue
® MOPOKAAEeT OCHOBHblEe CObbITUSA




LiBeT

255,00 | 05,0,0

255,255,0

M Knacc Color

® KOHCTaHTbI
¢ Color.BLACK

¢ Color.RED
L S

0,255,255 m

0.5,0,0.5

OxFFAOAO
OxFFFFAO

OXAOFFA0
OXAOFFFF
OXAOAOFF
OXFFAOFF

" YHUBEPCUTET NTMO

0.2,0.2,0.2

0x666666

0.8,0.8,0.8
OXFFFFFF

® KOHCTPYKTOpPbI
¢ Color(r, g, b [,a]) int (0-255), float (0.0-1.0)
¢ Color(int [,boolean]) int (OX[AA]JRRGGBB)

e MeToapbl
+ getRed(), getGreen(), getBlue(), get
¢ brighter(), darker()

Ipha()



Metoabl knacca Component

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

void setBackground(Color)

13



I-IOHO)'KEHMe n pa3Mep 445383 YHUBEPCUTET UTMO

M Knacc Point (int x, int y) Poing Dimension

o getX(), getY(),

e setLocation(x,y) Rectang|
ectangle

M Knacc Dimension (int height, int width)
e getHeight(), getWidth(), Y

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

S,
—

Java



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

® dusmnyeckue (Arial, Times, Courier)
® formdyeckue (Dialog, DialogInput, Serif, SansSerif, Monospaced)
® KOHCTaHTHI:

¢ 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 MeTtoabl
¢ String getFontName(), int getStyle(), int getSize()

Java 16



MeTtoabl Knacca Component

M WpwndpT
Font getFont()

vold setFont(Font)

17



MeTtoabl Knacca Component

M BugumocTb

boolean isVisible()

vold setVisible(boolean)

® KOMMNOHEHTbI N3Ha4YanbHO BUOAUMBbI, KpOME€ OCHOBHbIX OKOH

M AKTUBHOCTb

boolean isEnabled()

vold setEnabled(boolean)

e KOMMOHEHTbI M3Ha4YaribHO aKTUBHbI (BOCMPUHUMAIOT
. OENCTBUSA NONb3oBaTens U NopoXxaatT cobbiTus)
S,

Java 18



Metoabl knacca Component

M [lononHMTENnbHOE pUcCoBaHMNE
void paint(Graphics)
void update(Graphics)
void repaint()

® Graphics — rpau4ecknin KOHTEKCT KOMMOHEHTA

M CucrtemHbIn BbI30OB paint M [MporpamMMHbIf BbI30B paint
® NepBOe oTOBpaxeHune ® 3MEHEHME COCTOAHUS KOMMOHEHTa
® K3MeHeHune pasmepa M B nporpamme Bbi3biBaeTcA repaint()
® HeobXOOAMMOCTb NEPEPUCOBKU M perncTpupyetca cobbiTe OTPUCOBKMU
((lZl JVM Bbi3biBaeT paint(Graphics) M JVM BbI3biBaeT update(Graphics)

=)
—
—

Java 19



Knacc java.awt.Container

¥ KOHTeMHep — KOMMOHEHT, KOTOPbIA COAEPHKUT Apyrue
KOMMOHEHTbI

e extends java.awt.Component
M Nepapxmsa KOMMNOHEHTOB - AepeBO
M KOMNOHEHT MOKEeT HAaX0AMUTbCA TO/IbKO B OAHOM KOHTEMHEpE
M MeToAabl:

e add(Component)

e setlLayout(LayoutManager)
e validate()

S,
—

Java 20



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

OcHOBHble KOMMNOHEHTbI U KOHTEeHepbI
AWT

java.lang.Object

A

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

\ CheckboxMenultem Checkbox

TextComponent

PopupMenu VT

TextField TextArea

Java 21



PasmelieHMe KOMMNOHEHTOB B KOHTEUHEPE - vamseocuter utmo

v AbcontoTHOE NO3NLIMOHUPOBAHUE
e OTCYTCTBYET peaKkuma Ha USMEHeHMe pa3mepa KOHTenHepa

e [Ipobnembl Cc UISMEHEHMEM LWPUDTA NAN NOKANU

M MeHeaKep KOMMOHOBKMU
® YnpaBAaaeT pacnosioXKeHUnem 1 pasmepom KOMMNOHEHTOB

Java 22



M eéH EA)‘Ke p KOMMNMOHOBKMA 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 KOMNOHOBKMU

M PaccTaHOBKA 3/1eMEeHTOB

e Container.validate()

e Container.invalidate()

e Container.dolLayout()

e LayoutManager.layoutContainer(Container)

M YnpaBneHue paamepom KOMNOHEHTOB

S,
—

Java

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

24



FIOW Layout 4483335 VHUBEPCUTET UTMO

M 3anonHeHMe KoHTenHepa cneBa Hanpaso (MK cnpaBa
Ha/1eBO) NOCTPOYHO

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 AYENKM NO CTPOKaAM U
cTonbuam

¥ Bce KOMNOHEHTbI byayT o4HOro pa3mepa
M GridLayout(int rows, int cols)

M YnpaBneHue pasmelleHneM: B3 GridLayoutbemo

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 Mo3BonsieT 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

v 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 Mo CTPOKaM U ctonbuam
M 3apatoTca orpaHUYEeHUA

e 0b6beagunHeHne ayeek GridBaglayoutdemo [ |B[X)

Button 1 Button 2 Button 3

® 3arno/siHeEHUNE AYeeK

Long-Mamed Button 4

® rpuBA3Ka K Kpato sueek

® pacnpejeneHne NpocTPaHCTBa



YTO0 ewie HYXKHO?

M 3nemeHTbl co34aHbI

¥ PasmelleHbl N0 KOHTEMHEPAM
v Bce?

30



YTO0 ewie HYXKHO?

M 9nemeHTbl 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 NPOrPaMMUPOBAHME
¥ He 3apaHa nocnenoBaTeIbHOCTb BbINOAHEHUA KOAA

¥ Kog, BbINO/IHAETCA aCUMHXPOHHO NPU HAaCTYNAeHUmn
onpeaeneHHbIX cobbiTnin

M LWlabnoH Observer

Java 33



O6paboTka cobbiTNM

: : | To ecTb
M button.addActionListener(label)  Bbis0BM MeToR
\ actionPerformed() y
M MepeBoa;: y
— KHomka, Koraa Tebs HaXMyT — CKaXun MeTKe
— JlapgHo, 3anucana...
{ button.addActionListener(label)
.  label |
actionPerformed(e) {
Q setColor(RED);
Komy ckazamb, _ . }
( 1) ';ﬁsggvl'v’?)’wy m 7 Cnucok cnywaTenemn 7
%) 3) label
java ) labe 34




O6paboTka cobbiTNM

M button.addActionListener(label) | BLi30BU MeTOR

~actionPerformed() )

< X

M MepeBoa;:

.
s

— KHonka, koraa Tebst HaXKMyT — CKaxu MeTkKe

To ecTb

— JlagHo, 3anucana...

~ window1.actionPerformed(e) |

//'7/7 -
— j

label
button - \
i actionPerformed(e) {
% | \ label.actionPerformed(e) \ setColor(RED);
Komy ckasame, \;A S— }
Ko20a Haxmym { Cnucok cnyLuaTenei }
(( 1) window1 . S
=’ 3) label

Java 35



O6paboTKa cobbiTUM

To ecTb
BbI30BWN METOA
actionPerformed()

M button.addActionListener(label)
M MepeBoga:

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

button )

=T — actionPerformed(e) {
%/ { label.actionPerformed(e) } setColor(RED):;
Komy ckaszame, }
Ko20a Haxmym
(( 1) window1
=’ 3) label

Java 36



O6paboTka cobbiTNM

M MCTOYHUK cobbITMA — Nt06ON KOMNOHEHT

¥ CobbiTe — NOTOMOK Knacca AWTEvent

M O6paboTumnk peanmsyet nHtepdenc ...Listener n ero metoapbl
M MeTtoay nepepgaetca 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



06pa GOTKa COGbITMﬁ 4354358 YHUBEPCUTET UTMO

¥ AHOHWMHBLIM KacCCOM
b.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {

l.setVisible("true");

}
})

M Jlambpna - BblpaXeHnem
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()

¢ mouseEntered(MouseEvent) e getClickCount()

e mouseExited(MouseEvent)

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

«

<

Java 39




MouseWheellListener, MouseWheelEvent s vuseecnrerumio

M MouseWheelListener

e mouseWheelMoved(MouseEvent)

M MouseWheelEvent
e getWheelRotation()

40



KnaCCbl'aAa 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 41



KeyLi Ste ne r) Key Eve nt 4354358 YHUBEPCUTET UTMO

M KeyListener v KeyEvent
e keyPressed(KeyEvent) o getKeyChar()
e keyReleased(KeyEvent) /] pns keyTyped()
e keyTyped(KeyEvent) * getKeyCode()

// ons keyPressed, keyReleased
e getModifiers()

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

// Standard, Left, Right, Numpad

Java 42



WindowLlistener, WindowEvent

M WindowlListener M WindowEvent

e windowOpened(WindowEvent) e getNewsState()

e getOldState()
e getOppositeWindow()

e windowClosing(WindowEvent)

e windowClosed(WindowEvent)

e windowActivated(WindowEvent)

e windowDeactivated(WindowEvent)
e windowlconified(WindowEvent)

e windowDeiconified(WindowEvent)

Java 43



ActionlListener, ActionEvent

M ActionListener
e actionPerformed(ActionEvent)

M ActionEvent
® Ha’KaTa KHOIMKa
® NBOWHOM KAUK B CMUCKE
® BbIOOP NMYHKTA MEHIO

® K/aBulwa Enter B TeKCTOBOM none



AdjustmentListener, AdjustmentEvent

M AdjustmentListener

e adjustmentValueChanged(AdjustmentEvent)
M AdjustmentEvent

e int getValue()

e boolean getValuelsAdjusting()

® rnepemelleHue chanaepa

45



ItemListener, ItemEvent

M [temListener
e itemStateChanged(ltemEvent)

M ItemEvent
e Object getltem()
e int getStateChange() // selected-deselected
® yCTaHOBKa-cbpoc dnarkka
® YCTaHOBKa-CHPOC NYHKTA MEHIO
® BblOOp 3N1emMeHTa CnNUcKa

46



TextListener, TextEvent

M TextListener
e textValueChanged(TextEvent)
M TextEvent

® NU3IMEHU/ICA TEKCT B TEKCTOBOM KOMIOHEHTE

47
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OCHOBHble KOMMOHEHTbI Swing

java.lang.Object

JCheckbox

JRadioButton

java.awt.Component

N

JButton

A

java.awt.Container

"

JMenultem

Window
A/Fra

mlog

T JWindow

T

JFrame

< »

Java

) J)CheckboxMenuItem

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

JMenuBar JLabel JList

JTable JScrollBar
JTree

JRadioButtonMenultem Wnt

JTextField JTextArea

JDialog

49



J F rame 4354358 YHUBEPCUTET UTMO

M He aBnAaeTca nerkoBecHbIM KOMMOHEHTOM — 3TO OKHO OC
M CopepXuTt Habop naHenen gna pasmeLlleHUsa KOMNOHEHTOB
M Mpu co3gaHnm — HEBUAMMbBIN

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

JFrame |
JRootPane |

JLaiered Pane

contentPane
glassPane

Java 50



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(); // ycTtaHoBKa pa3mepoB ¢peiima
.setVisible(true);

—h —h —h —h —h

Jazl/a 51



I-IOTOKM B ann OXXeHNAX SWing #3333 YHUBEPCUTET UTMO

M OcHoBHbIe NoTokK (initial)
® 1N BbINO/IHEHNA OCHOBHOIO Koga npuaoXxeHusa (main)

® 3anyck Metoga ans co3fgaHusi 3/1IeMeHTOB MHTepdienca B NOTOKe 06paboTku
COObITUIA
M MoTtok 06paboTkn cobbIThin (event-dispatching)

® N/19 Koga 06paboTKM COObITUN
® Bce genctBus C afileMeHTaMu nHTepdoenca 3aecsb!

® [leiiCTBUS AO/KHbI BbIMO/HATLCA ObICTPO
M ®oHoBble NOTOKK (Worker)

® /14 3a4a4, TPeodyLWmX OINTEIbHOro BPpeMeEHM
Y ® 3arnyckaroTcs C NoMoLLb Knacca SwingWorker

Java 52



OpraHu3auma NpUNoXKeHna Swing

M InvokelLater(Runnable) — aCWHXPOHHbLIN CTapT
® 719 MNPUTOXKEHUN

public class Main {
public static void main(String... args) {
SwinguUtilities.invokeLater(() -> gqui());

}

private void gui() {
JFrame f = new JFrame();

f.setVisible(true);

Java 53



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

M Knacc pna ponrmx oHOBbIX 33434

M T — tun pe3synsrtaTa, V — TMN NPOMEXKYTOUYHbIX 3HAYEHN I

M meToabl

e abstract T doInBackground() - BbIMOJIHNTL B (OHOBOM MOTOKeE
done() - BbLI3OBETCHA NOC/le 3aBepllieHUs BbIMNOSIHEHUA
T get() - Bo3BpalwaeT pe3ynbTaT
publish(V) — nepegatb MNPOMEXYTOYHLIA pe3ynbTaT
process(List<Vv>) - o6paboTaTb
addPropertyChangelListener ()

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

S,
—
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jcomponent 4334535 YHUBEPCUTET UTMO

M extends java.awt.Container — MOXeT cogepkaTb KapTUHKY
M sennbiBatowme nogckaskm — setTool TipText()

M noctpoeHne ocHoBaHoO Ha wabnoHe MVC

M BcTpoeHHas gBonHasa dbydepunsauma npun oTpMCcoBKe

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

paintBorder(g);
paintChildren(qg);

b
e [1na oTpPMUCOBKU HYXXHO nepeonpenenutb paintComponent(g)

cgf) ® Heobxoaumo BbiI3biBaTb super.paintComponent(g);
Java 55



MVC u SWing 4354358 YHUBEPCUTET UTMO

M MVC — Model, View, Controller
e Mogenb oTBeYaeT 3a noBeaeHme
e [peacraBneHne — oTBeYaAET 3a OTObpaskeHume
e KOHTpo/1Iep — CBA3bIBAET MOAENb U NMPeACTAaB/IEHME N YNIPABAAET MU

M Peannzaumna Swing — Model + Ul Delegate
e Ul Delegate = View + Controller
e Moaenb MoOKeT 6bITb BU3yaNbHON UAM MOAENbIO AAHHbIX
e OAHY MoAeNb AaHHbIX MOXHO Ha3HAYUTb Pa3HbIM KOMMOHEHTaM
o

B chyyae 601bLlWOro Yncna cobbiTii MOXKHO UCMONb30BaTh
ChangeEvent — nsmeHeHune B moaenu.

S,
—
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M O,D,EI'I nu 4334535 YHUBEPCUTET UTMO

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

M Peanusaunm moaeneun no ymondyaHuto — DefaultListModel,
DefaultTableModel

M [1na cnoXHbIX MoAenen A0NO/IHNTE/IbHO MMEKTCA Kaacchl
abcTpaKTHbIX moaenen. Hanpumep, AbstractTableModel,
AbstractTreeModel

Model

T

AbstractModel

f

« DefaultModel

Java 57



ﬂlen erartbl 4334535 YHUBEPCUTET UTMO

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

M Hanpsamyto B Koae He UCMOJ1b3YHOTCS

M [InAa ynpasneHua generatamum npegHasHavyeH Knacc
javax.swing.UlManager

UIManager.setLookAndFeel(

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

Java 58



MeHepaXepbl KOMNOHOBKU Swing

M BoxLayout

e KOMMOHEHTbI pacnosiaratoTca B OANH paj, BEPTUKAAbHO MU 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 ABaXKAbl — rOPU30OHTAJ/IbHOE
pacnonoxeHme n BEPTUKaJZIbHOE pPaCnosioxKeHne

® Bce KOMNOHEHTbI ABNAOTCA YH4aCTHUKaMU TPYMNn —
nocaenoBaTte/ibHbIX U Mapaiie/ibHbiX

Find What: | || Find

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

Cancel

Java 60



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))

61



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 coeMHeEHbI NPYyXMHamu (Spring), KotTopble
MMET MUHUMAJIbHYIO, MaKCUMaJIbHYIO U NpeanoyYTUTENbHYIO
OJINHY

® O6bI4YHO MCNOAb3YETCA aBTOMATUYECKMMM PACCTaHOBLLMKaMM

SpringForm SpringBox |:| |§| |E|

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

Fax:

Email:

(( Address:




JLabel

M MeTKa n3Ha4yanbHO NPO3pavYHasn

M meTop setOpaque(true) — caenaTtb HENPO3pPaAYHOM

LabelDemo [= B[]

4

Image and Text

Text-Cnly Label

4
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1 POCTbieé TEKCTOBbIE 3/1IeMeHTbI i YHUBEPCUTET UTMO

v JTextField — oaHOCTpOYHOE NoNne
e JFormattedTextField — BO3mMOXKHOCTb NPOBEPKM BBOAA
e JPasswordField — He oTobparkaeT BBeAEeHHbIE CUMBObI

e OcHoBHOe cobbiTne — ActionEvent

Java 65



YHUBEPCUTET UTMO

M JTextArea — MHOrocTpo4YHoe none
e CobbiTna — ActionEvent, UndoableEditEvent
TextFieldDemo : : :
Entertext to search: |making| |
ALICE'S ADVERNTURES M WORNDERLAMD =
by Lewis Carroll =
CHAPTER |
Doy THE RAEBBIT-HOLE
ALICE was bedinning to getvery tired of sitting by her sister on the bank and of
having nathing to do: ance ar twice she had peeped into the hook her sister
as reading, but it had no pictures or conversations in it, "and what is the uze
of & hook" thought Alice, "without pictures or conversations ™
S0 shewas considering, in her own mind {as well as she could, for the hot day
made her feelvery sleepy and stupid), whether the pleasure of making a

daisy-chain would he worth the trouble of getting up and picking the daisies,

‘making' found. Press ESC to end search
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¥ Moaenb AnA BCex TEKCTOBbIX KOMNOHeHToB — Document

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




PacwunpeHHble peaaKTopbl

M EditorPane — naHenb ¢ pepgaktopom (Tekct, RTF, HTML)

e JextPane — ctnaun
e HyperlinkListener

TextSamplerDemo
Text Fields

Styled Text

JTextField: |Hello

JPasswordField: [eses|

JFormattedTexdField: |Feh 20, 2007

ou typed "hola"
Plain Text

This is an editabls JTextArea. A
fext araa is a "plain" fext
companant, which means that
althongh if can display fext in
ary font, @il of the text is in the
et fonk,

KN

! i’" Thiz iz an uneditable

JEditorPane, which was initialized

with HTML test som a UR L

&n editor pate uzes specialized editor

4

Dy BTt e se e s e s e s s s s s s

Thiz is an editahle JTextPane, ahother

styled text COMPONENt, which
supports emhedded components...

)

~.and embedded icons..

4|

**" YHUBEPCUTET UTMO
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JButton, JCheckBox, JRadioButton

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

M CobblTHA

e ActionEvent gna JButton, JRadioButton
e [temEvent ana JCheckBox (no3Bonsiet otcneantb select-deselect)

M Mogenb — DefaultButtonModel — anemeHT ¢ ABYyMA COCTOAHUAMM

M MouTKn TaK ke obpabaTtbiBatoTca JMenultem, JMenu,
JCheckBoxMenultem, JRadioButtonMenultem
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ButtonDemo

Disable middle button ’ G Enahle middle button
Middle button

RadioButtonDemo

CheckBoxDemo [ |[E][X]

i Bird
w|Chin  _ . () Cat
[v] Glasses ;: 3 ) Dog
[v] Hair o ) Rabhit
[v] Teeth ® Pig
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J Ll St 33233337 YHUBEPCUTET UTMO

M KOHCTPYKTOP NPUHMMAET MacCMB U BEKTOP OOBbEKTOB
M OcHoBHOe cobbiTne — ListSelectionEvent

ListDemo =y
ane Doe
John Smith
Kathy Green
Fire Hire




[ ] . .
.l Ll St 33233337 YHUBEPCUTET UTMO
|

M Mopenwu

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

e DefaultListModel — mogenb gaHHbIX (BEKTOP),
e ListSelectionModel & DefaultListSelectionModel

e DefaultListSelectionModel — moaenb BapnaHToB BblbOpa
(0AMHOYHbBIN, NHTEPBANbHbIN, MHOKECTBEHHbIN)
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'l co m bo Box 4354358 YHUBEPCUTET UTMO

M MoeT bbITb peaakTUpyeMbIM U HEpPEAAKTUPYEMbIM
v KOHCTPYKTOP NMPUHMMAET MACCUB NN BEKTOP OO BHEKTOB
¥ OcHoBHOe cobbiTe — ActionEvent, nHorga ltemEvent

Fig
Bird
Cat
Dog
Rahbit
Fin

owa




'l co m bo Box 4334535 YHUBEPCUTET UTMO

¥ Mopenb DefaultComboBoxModel peannsyet 3 nntepdeinca
— ListModel, ComboBoxModel n MutableComboBoxModel.

“ Mo cpaBHeHwuto ¢ ListModel — ComboBoxModel BBoant
NOHATME BblOpPaHHbIN 3nemeHT (oTobparkaembiif)

¥ MutableComboBoxModel no3sonser nob6aBnaTb 1 yoanatb
31eMEHTbI
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¥ CocTaBHOM KOMMNOHEHT — 2 KHOMKWU N peaaKTop 3Ha4YeHUM
M KOHCTPYKTOP NnpuHmnmaeT mogenb SpinnerModel
¥ OcHoBHOe cobbiTe — ChangeEvent

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

M 3 rotoBbIx peaaktopa — JSpinner.ListEditor,

[ 5] SpinnerDemo EIEIIEI

JSpinner.DateEditor, JSpinner.NumberEditor I
Year: | 20071
Anather Date: | 0320071
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JSlider

M KOHCTPYKTOP NPUHMMAET min M max 3Ha4YeHusa

¥ OcHoBHOe cobbiTe — ChangeEvent

¥ Mopenb — DefaultBoundedRangeModel — ewe

ncnonb3syetca ana JProgressBar

SliderDemo

Frames Per Second
[}

& i 20

30

L
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JTable

M Tabnuua ¢ mogenbto AaHHbIX

¥ O6bi4HO pacnonoXxeHa Ha JScrollPane

¥ NaHHble - B moaenu (interface TableModel)

v JTable - oTobpaxeHne AaHHbIX

M TableModel
M TableColumnModel
M ListSelectionModel

S,
—

Java

Ef TableDemo - |I:I|£|

| Fiegl Mame | Last Mame Spor] | # of Years Vageiaran

K atty Smigh Snowhoanding 5 -
!.I:hhn -I:l|:||:| .I-‘.-:mng [ 3. L I
|Sue |Black |Kniting _ 2| L

:\_Iil'll? _"-‘-I'hlIE' _SDEEI.‘-I FRacEng | E“[I_ ¥ =

,

Table Object -q-p{ Table Model |, /Table Data

Object
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M TableModel & AbstractTableModel & DefaultTableModel

M DefaultTableModel — npocTasa tabaunuya
e DefaultTableModel(Object[][] data, Object[] coINames)
e DefaultTableModel(Vector data, Vector colINames)

M AbstractTableModel

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

¥ TableModelEvent + TableModelListener
(EI CoptupoBka — TableRowSorter
S,

—
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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 — KOHTENHEpP cO CKponnepamum

v JSplitPane — KoHTeMHep U3 2 yacteun

v JTabbedPane — KoHTenHep ¢ TabynaTopamu
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 PpoHa
this.paint(g, c); // oTpucoBKa KOMNOHEHTa
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CBou Koa Ana pucoBaHuA

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

1A Bbl30Ba METO4a OTPUCOBKM
M repaint()

S,
—

Java
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¥ KoopaunHaTtbl B nporpamme (user-space)

¥  Rendering
v

¥ KoopauHaTtbl ycTponctsa (device-space)
0,0




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 :ﬁéié???’ 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 3aNONHEeHUA

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

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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AHnMmauuA

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

M MeToa nameHeHus obbekTa (pa3mepa, KoopanHaThl, 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(); }
ey

Java
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MpunoxxeHue 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("MNpuset!");});
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

M JavaFX — HoBaa 6ubnaunoteka ans pazpabotku RIA (Rich
Internet Applications)

M NoaaepxKa XML ana co3paHmna nHtepdenca
M MNoapepxKa ctunen CSS

M MopaepxKa 2D- n 3D-rpadpuku

v JlerkoBeCHble KOMMNOHEHTbI

M NHTerpauyma c bubnmnortekom Swing

S,
—

Java
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M javafx.application.Application — Knacc-npegok scex
npunoxeHmm JavaFX

e void init() — nHMUManmnlaumna NpunoxKeHmna (CTapToBbIN MNOTOK)
e abstract void start(Stage s) — OCHOBHOW NOTOK NMPUJIOXKEHUS
e void stop() — ocBoboxKaeHUe pecypcos

e public static void launch(String args) — 3anyck npuao»xeHus
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javan.Stage :ﬁéié???’ YHUBEPCUTET UTMO

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

¥ ObecneumBaeT cBA3b € rpadunyveckon noacmcremomn OC
e setTitle(String)
e setScene(Scene)
e show()
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M javafc.scene.Scene — KOHTeMHep A/1 SN€MEHTOB CLUEHbI
M JonxeH bbiTb XOTs 6bl 0ANMH 0OBEKT Kaacca Scene

M dnemeHTbI cueHbl — y3abl (Node)

M Y3nbl o6pa3ytoT rpad (scene graph)

M Mpad BKIOYAET HE TO/IbKO KOHTEMHEPDLI M KOMIMOHEHTbI, HO TaKKe
rpadunyeckme NPUMmUTUBLI (TEKCT U rpaduryeckmne NnpUMUTMBSI)

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

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

—
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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);

¢ }

Java 97



N Od e 4354358 YHUBEPCUTET UTMO

M CsowucTBa (properties)

Java

String id

Parent (TonbKo oamnH)

Scene

Ctunb (styleClass, style)

BMANMOCTb, aKTUBHOCTb, NPO3PaA4YHOCTb

Pa3smepbl (min, max, preferred)

[paHuubl (boundsinLocal, boundsinParent, layoutBounds)
TpaHchopmaumm (casur, BpalleHme, macluTab, HaKNOH)
dddeKThbl

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

¥ Node - y3en

M Parent - cogepuT gpyrmue y3nbl

v Region - umeeT CTUNb

M Group - obwme 3pPeKThbl

v Control - ynpaBneHne nosb3oBaTenem
¥ Pane - naHenb ¢ KOMMOHOBKOWM

Node

Region

Group

e

Pane
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OcHOBHbIe KOMNOHeHTbl JavaFX

RadioButton Node
A — —_—
SIEE 100 ToggIeVButton Canvas Parent ImageView Shape2D Shape3D
Hyperlink Button A
. Group Region = WebView
ButtonBase e
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 TextlnplthontroI
g TreeCell . T
= TextField TextArea
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javafx.scene.control.*

v Labeled
e Label
e ButtonBase
o Cell
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Buttons

M ButtonBase

e Button
¢ CheckBox
¢ Hyperlink

¢ ToggleButton
= RadioButton // ToggleGroup
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Cell

v Cell
e DateCell
e IndexedCell
¢ ListCell
+ TableCell
¢ TreeCell
&
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KoHTeMHepbl C KOMNOHOBKOM

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

¥ HBox, VBox — B ogMH psig, Mo ropu3oHTann/BepTukanu
v StackPane — oauH Hag apyrmm

M GridPane — ceTKa (Tabaunua)

M FlowPane — nocnenoBaTesibHO C NepPeHOCOM

M TilePane — paBHOMepHble AayerKkn (aHanor GridlLayout)
M AnchorPane — npuBA3Ka K rpaHuuam pogutens

S,
—
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O6paboTKa cobbiTUM

M CobbiTne: 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"):
(% button.setOnAction((ae) -> { label.setText("Cnacubo");} )

=)
—
—
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ObpaboTtka cobbiTit noapobHO

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

¥ O6bpaboTtumnku - addEventFilter, addEventHandler

v ®da3a nepexBaTa (capturing) - cBepxy BHU3 - EventFilters
v ®da3a scnabitna (bubbling) - cHM3y BBepx - EventHandlers
M meTon consume() - octTaHOBKa cobbITUA

S,
—
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Collections

M javafx.collections.*

v FXCollections
e ObservableList
e ObservableSet
e ObservableMap
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Views

M ListView
M ComboBoxView

M TableView
e setltems(ObservableList<Object>)

M TreeView
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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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<?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");
¢
e

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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