I'papuuecknii naTepgeiic java-npuiaoxkesuii. Swing u AWT

Heab padoTsbI

JlaGopaTopHasi padoTa nocBsilieHA MOCTPOECHUIO MPUIIOKEHUH ¢ UCI0JIb30BAHUEM IPaduuecKoro
uHTepdeiica OudIUOTEK java.awt U javax.swing.

Yka3zanus K paéore

['paduueckuii monb3oBarenbekuii uHTEpdeiic (GUI) — ocHOBHOI crmoco0
B3aUMOJICHICTBHS KOHEUHBIX ITOJIb30BaTelIeH C java-TpuiiokeHueM. Jlis
pa3pabOTKH MPUKIIATHOTO MPOrPAMMHOTO OOeCIieueH sl Ha si3bIKe Java, a TouHee
rpadguueckoro HHTepdeiica NPUIOKEHUH, 0OBIYHO UCTIONB3YIOTCS akeThl AWT
u Swing.

AWT (s noctyna 3arpy»aeTcsi makeT java.awt) COJIep:KUT Habop KIIACcCOB,
MO3BOJISIIOIIMX BBIMOJIHATH TpapruecKkue onepauy u co3aBaTh OKOHHbBIC
AJIEMEHTHI YIPABJIECHHUS, TIOJOOHO TOMY, KaK 3T0 Aenaerca B VBA u Delphi;
Swing (114 10oCTyna 3arpy’kaeTcs MakeT javax.swing) CoJAEpKUT HOBBIE KIIACCHI,
B ocHOBHOM aHajoruuasic AWT. K umenam kinaccoB nodasmsercs J (JButton,
JLabel u np).

Ha naHHBII MOMEHT OCHOBHBIE KJIACCHI JJIS IOCTPOCHUS BU3YTBHBIX
unrepdeiicoB coaepxkarcs B nakere Swing. N3 nakera AWT ucnonb3yrorcs
KJIacCHhI JIJ1s1 00paboTkH coobieHui. [IpocTeiiee rpagudeckoe MpuitoKeHue
MIPUBEJICHO HIKE.

import javax. swing.*;

public final class HelloWorld implements Runnable {

public static void main(String[] args) {

1ISwing umeem cobcmeennwiii ynpasisrowuit nomox (m.w. dispatching thread),

//Kxomopwlii pabomaem napaiieibHo ¢ OCHOBHbIM (6 Komopom gvinoansiemcs main())
//nomokom. Eciu ochosnoii nomok sakonuum pabomy (memoo main sasepuumcsi),

//momox omeeuarowuil 3a pabomy SWING-unmepgetica moxicem npoooIHCaAms C600 pa6omy.1
/U 0adice eciu nonvsosamenv 3aKpblil 8ce OKHA, NPOSPAMMA NPOOOIHCUM CE0I0 pabOmy
//(00 mex nop, noka sxcug oanuslii nomok). Hauunas ¢ Java 6, koeda éce

//KOMNOHEHMbL YHUUMONCEHDL, YIPAGIAIOWUL NOMOK OCIMAHABIUBAETNCS ABMOMAMUYECKU.
//3anyckaem 8ecv K00, pabomarowutl 8 ynpasisouem nomoke, 0axice UHUYUATUZAYUIO:

SwingUotilities.invokeLater (new HelloWorld());
}

public void run() {




/I Cozoaem oxno ¢ 3azonosxom "Hello, World!"
Frame f = new JFrame ("Hello, World!");

Il Panee npakmuxosanoce credyroujee: cozoasancs listener u pecucmpuposancs

Il ha sxzemnuape enasnoco okna, komopwiil peazuposan na WindowClosing()

Il npunyoumenvroii ocmanosxoil éupmyanpHo mawiunst eviz060m System.exit()

Il Tenepw orce ecmov bonee "npasunviviil” cnocod 3a0a6 peakyuio Ha 3aKpblmMue OKHA.

Il Jannvuii cnocob ynuumosicaem mexyujee OKHO, HO He ocmaHasiugaem npunodicenue. Tem
Il camvim npunosicenue 6yoem pabomams noka ne 6y0ym 3aKpblmsl 6Ce OKHA.
f.setDefaultCloseOperation (JFrame. DISPOSE_ON_CLOSE );

Il oonaxo moxcno 3a0amo u max:

/I f.setDefaultCloseOperation (JFrame.EXIT_ON_CLOSE);

// ﬂ06a6ﬂ}l€4w HdA ndHelb OKHA llepe()aKmupyeszL? KOMNOHEHmM C mMeKCmom.
/I f.getContentPane().add (new JLabel(Hello, World!")); - cmapuwiii cmunw
f.add(new JLabel("Hello World"));

Il pack() "ynaxoswvisaem" okno 0o onmumansrno2o pazmepa
Il 6cex pacnonosicennvix 6 Hem KOMROHEHMOS.

f.pack();

Il Hlokazame okHo

f.setVisible(true);

i

TexHonorus SWll’lg MMpCAOCTABJILICT MCXAaHHU3MBI JIA YIIPABJICHUS CICAYIOIIMMHA
ACIICKTaMU IIPCACTABJICHU A

e Kiasuarypa (Swing npeaocraBiseT crioco0 nepexnara 1mojib30BaTeIbCKOro
BBO/JIA);
e IlBera (Swing npeaocTaBiseT coco0 MEHSTh I[BETAa, KOTOPHIE BBl BUJIUTE
Ha JKpaHe);
e TekcroBoe moie st BBoAa (Swing MpenocTaBisieT TEKCTOBBIE
KOMITOHEHTHI JIJIs1 00pabOTKM BCEX MOBCETHEBHBIX 3a7a4).
e JComponent
[ J
ba3oBbIM Ki1accoM Bceil OMOIMOTEKH BU3YaIbHBIX KOMIIOHEHTOB SWing sIBJISIETCS
JComponent. DT0 cynepkiiacc Apyrux BU3yalbHbIX KOMIIOHEHTOB. OH SIBJISIETCS
abCTpaKTHBIM KJIACCOM, TTO3TOMY B JCHCTBUTEIHLHOCTH BbI HE MOXKETE CO3/1aTh
JComponent, HO OH COAEPKUT COTHH (DYHKIINH, KOTOPHIE KaXKIbIii KOMITOHEHT
Swing MOXET HCIIOIb30BaTh KaK pe3yibTaT uepapxuu kimaccon. Kimacc
JComponent obecrieunBaeT UHPPACTPYKTYPY OKpAIIUBAHUS JIJIS BCEX
KOMITOHEHTOB, OH 3HA€T, Kak 00pabaThIBaTh BCE HAXKATHSI KJIABUIII HA KJIaBUATYpE,
€ro MOJKJIACCHI, CIEI0OBATEIBHO, TOJKHBI TOJIHKO MPOCITYITUBATH ONIPEICIEHHBIC



knaBun. Kinacc JComponent taxxe comepxut meto add(), KOTOpbIN O3BOJISET
n00aBUTH JIpyrue o0beKThl Kitacca JComponent, Tak MOXKHO J100aBUTh JTFO00#
SWiNg-KOMITOHEHT K JIFOOOMY JPYTrOMY JIJIsi CO3JJaHMsI BIIOYKEHHBIX KOMIIOHCHTOB
(manpumep, JPanel, conepxanryro JButton, ninm naxe 6oJiee mpuuyAJivBbIC
koMOuHaiuu, Hanpumep JMenu, conepkaiiee JButton).

JLabel

CaMBIM TIPOCTBIM H B TO K€ BPeMsi OCHOBHBIM BU3yaJIbHBIM KOMIIOHCHTOM B
oubnmnorexke Swing ssisiercs JLabel, unn «metkay. K Meronam atoro kiacca
OTHOCHUTCS YCTAHOBKA TEKCTa, N300paKCHHUSI, BRIPABHUBAHUS U IPYTHX
KOMIIOHEHTOB, KOTOPBIE OIMCHIBAET METKA:

get/setText() — moTy4YnTH/yCTAHOBUTH TEKCT B METKE;

get/setlcon() — moay4uTh/yCTAaHOBUTH N300pa)KEHUE B METKE;

get/setHorizontal Alignment — moay4YuTh/yCTaHOBUTH TOPH30HTAIBLHYIO MTO3UIIHEO
TEKCTAa,

get/setVerticalAlignment() — mony4nTH/yCTAHOBUTH BEPTUKAIBHYIO MTO3UIUIO
TEKCTAa,

get/setDisplayedMnemonic() — moiyduTh/yCTaHOBUTH MHEMOHHUKY
(MOYEPKHYTHIA CUMBOI) JIJIS1 METKH;

get/setLabelFor() — mory4nTh/yCTaHOBUTH KOMIIOHEHT, K KOTOPOMY
PHUCOEIUHEHA JaHHAS METKa; KOI/Ia IMOJIb30BaTe/Ib HAKUMACT KOMOMHAIIHIO
kaaBuin Alt + MHeMOHHKa, GOKYC MepEeMEIIACTCs Ha YKa3aHHbIA KOMIIOHCHT.
JButton

OCHOBHBIM aKTUBHBIM KOMIIOHEHTOM B Swing siBiisieTcs Jbutton.

MeTtobl, HCTIOIB3yEMBIE IS U3MEHEHUS CBOMCTB JButton, aHaJIorHYHBI METOAAM
JLabel (BbI 0OHapy)uUTE, YTO OHU AHATIOTUYHBI JIs1 OOIBIIMHCTBA SWing-
KOMITOHEHTOB). OHU YIPABJISAIOT TEKCTOM, H300paKEHUSIMU U OPUCHTAITUCH:

get/setText() — moayYuTH/yCTAHOBUTH TEKCT B KHOIIKE;

get/seticon() — moOAYYUTH/yCTAHOBUTH H300PaKEHUE B KHOTIKE;
get/setHorizontal Alignment() — mnoay4YUTH/YCTaHOBUTH TOPHU3OHTAIBHYIO
TIO3UIHIO TEKCTA;

get/setVerticalAlignment() — moMyYnTH/yCTAHOBUTH BEPTUKAIBHYIO TO3UIUIO
TEKCTa,;

get/setDisplayedMnenomic() — moay4uTh/yCTAHOBUTH MHEMOHHUKY
(MOTYEepKHYTHI CUMBOI), KOTOpasi B KOMOMHAITMH C KHOMKOM Alt BbI3bIBaeT
Ha)KaTUE KHOIIKH.

JFrame

KnaccJFrame sBisieTcst KOHTEHHEPOM, TTO3BOJISIONIMM J00ABIATH K cebe apyrue
KOMITOHEHTHI U UX OPTaHU3alUu U MPEIOCTABICHUS TOJIb30BATEIO.



JFrame BBICTYyIIaeT B KAYECTBE MOCTa MEXK/Y HE3AaBUCUMBIMUA OT KOHKPETHOU
OTIEPAITMOHHOM CUCTEMBl SWINg-4acTSIMHU U peaIbHOM ONEepallMOHHOW CUCTEMOM,
Ha KOTOpo¥ oHM paboTaroT. JFrame peructpupyercs Kak OKHO M TAKUM 00pa3oM
MOJIy4aeT MHOTHE CBOMCTB OKHA ONEPAIMOHHON CUCTEMBI:

MUHHMU3AIUS/ MaKCUMHU3AIHs, U3MEHEHHUE Pa3MEPOB U IIepeMelieHrne. XOTs
BBITIOJTHEHUH J1TA00paTOpHOI paboThI JocTaTouHO cunTaTh JFrame manutpoi, Ha
KOTOPOU BBI pa3MeNIaeTe KOMIIOHEHTHI. [lepeunciinm HeKOTOpbIE U3 METO/IOB,
KOTOpBIE Bbl MOXETE BbI3BaTh B JFrame 1Jist "3MEHEHUs €ro CBOMCTB:

get/setTitle() — moyrydnTh/yCTAaHOBHUTH 3ar0JIOBOK (pperima;

get/setState() — moyunTh/ycTaHOBUTE COCTOsTHUE (ppeiiMa (MUHUMU3UPOBATH,
MaKCUMM3UPOBATh U T.11.);

is/setVisible() — mony4nTh/ycTaHOBUTH BUAMMOCTD (hpeiiMa, IPYrUMHU CIIOBaMH,
0TOOpaKEHHE Ha IKPaHE;

get/setLocation() — moy4nTh/yCTaHOBUTH MECTOPACIIONIOKECHUE B OKHE, TJIC
(peiim T0IKEeH MOSIBUTHCS;

get/setSize() — moyunTh/ycTaHOBUTH pa3Mep dpeiima;

add() — 106aBUTh KOMIIOHEHTHI K ppeiimy.

CXxeMbl, MOJICIIH U COOBITHSI

[Ipn mocTpoeHNM BU3yAIBHBIX MTPUJIOKEHUH B Java HENb3s MPOCTO CIIy4alHO
Pa3MECTHUTh X Ha DKPAHE U OKUIATh OT HUX HEMEIJIEHHON pabOTHI.
KoMIoHeHThI HE00X0IMMO pa3MECTUTh B ONPEEICHHbIE MECTa, PearupoBaTh Ha
B3aMMOJIEWCTBHE C HUMH, OOHOBJIATh UX HA OCHOBE 3TOT0 B3aMMOJICUCTBUS U
3anoJaHATh JaHHBIMU. 1711 3@ dekTuBHOM pabOThHI C BU3YyalIbHBIMH KOMIOHEHTAMHU
HEoO0XO1Ma YCTaHOBKA CIEAYIOLIUX TPEX apXUTEKTYPHBIX COCTaBISIOIINX
Swing.

Cxewmnl (layout). Swing coiepKUT MHOKECTBO CXEM, KOTOPBIE IIPEACTABIISIOT
co00i1 KJIacChl, yNpaBiIsIoUIe pa3MelIeHHEM KOMIIOHEHTOB B IPUJIOKEHUU U
TEM, YTO JOJKHO POU30MTH C HUMU NPY U3MEHEHUH Pa3MEpPOB OKHA
HPUIIOKEHUS WK NIPU yIaJICHUH WU 100aBJIEHUU KOMIIOHEHTOB.

CoOpiTus (event). [Iporpamma 10mKHA pearupoBaTh Ha HAXKATHS KIIABUIIL,
Ha)KaTWs KHOIIKY MBIIIU M Ha BCE OCTAIBLHOE, YTO MOJIH30BATENIb MOKET CAETIaTh.
Mogenu (model). Jlyist 6onee mpoABUHYTHIX KOMIIOHEHTOB (CITUCKH, TAOJIUIIBI,
JIEpEBBS) U IaXKe ISl HEKOTOPBIX OoJiee mpocThiX, Hanpumep, JComboBox,
MOJIENI — 3TO camblid 3 PEeKTUBHBIN crTOCOO PadOTHI ¢ JaHHBIMHU. OHU YAAISAIOT
OOJIBIIIYIO YaCTh pabOThI MO 00PAOOTKE JAaHHBIX U3 CAMOTI'0 KOMIIOHEHTA
(BcmomuuTe MVC) M IpenoCcTaBisatOT 000JI0UKY JUTsl OOIINX 0OBEKTHBIX KIIACCOB
JMaHHBIX (Hanmpumep, Vector u ArrayList).

Oco6oe BHUMaHWE, B CBSI3U C HEOOXOAMMOCTHIO N300paKEHUS TUHAMUYECKUX
CIICH Ha BU3YyaJbHBIX KOMIIOHEHTaX HEOOXOAUMO yenuTh kiaccy Graphics 2D.

[Tpumep



3ananue: OToOpa3uTh BpallleHHE TPEYroabHUKA BOKPYT CBOETO LIEHTPA TAKECTH

Pemnienue:
import java.awt.*;

import java.awt.event.*;

import java.awt.geom.*;

import javax.swing.*;

public class Main {

public static void main(String[] args) {

JFrame fr=new JFrame("Bpartiienue TpeyrojbHIKa BOKPYT CBOETO IIEHTPA TSHKECTH');
fr.setPreferredSize( new Dimension(300,300));

final JPanel pan= new JPanel();

fr.add(pan);

fr.setVisible(true);

fr.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

fr.pack();

Timer tm= new Timer(500, new ActionListener(){

int i=0;

@Override

public void actionPerformed(ActionEvent arg0) {

Graphics2D gr=(Graphics2D)pan.getRootPane().getGraphics();

pan.update(gr);

GeneralPath path=new GeneralPath();

path.append(new Polygon(new int []{60,-80,50},new int[]{-60,-50,40},3),true);
int x=(60-80+50)/3,y=(-60-50+40)/3;

gr.translate(150, 150);

AffineTransform tranforms = AffineTransform.getRotatelnstance((i++)*0.07, X, y);
gr.transform(tranforms);

gr.draw(path);

1

tm.start();

}

}

3ananus K JlabopaTopHOM padboTe

1. 3anarh ABMXKEHUE 110 IKPaHy CTPOK (0JIHA 3a APYTroil) U3 MacCHBa CTPOK.
Hampasnenue ABM>KEHUS IO alliUIeTy W 3HAUYCHUE KaXI0H CTPOKHU
BBIOMpAETCs CITydyaifHbIM 00pa3oM.

2. 3apath JBMKEHHE OKPYKHOCTHU MO aIIUIETy TaK, YTOOBI MPU KaCaHUH
IPaHUIBl OKPYKHOCTh OTpakajlach OT Hee ¢ 3 (HEKTOM yrpyroro cxaTusl.



3. N3006pa3uts B anmiete npuOIMKAIOIMUNACS U3JANU 1Iap, YAAISIOMUNRCs
miap. [lap gomkeH IBUraThes ¢ MOCTOSIHHOW CKOPOCTHIO.

4. M300pa3uTh B OKHE IPHUIIOKEHUS OTPE30K, BPAITAIOIIUNCS B IIJIOCKOCTH
HKpaHa BOKPYT OJHOM U3 CBOMX KOHIEBBIX ToUeK. [[BeT mpsiMoil nomken
U3MEHSTHCS IIPU MEPEX0/JIe OT OJHOTO MOJOKEHHUS K IPYTOMYy.

5. N3o0pa3uth B OKHE MPUIIOKEHUS OTPE30K, BPAIIAIOIIUIICS B TUIOCKOCTH
¢dpeitma BOKpYT TOUKH, TBUXKYIIECHCS IO OTPE3KY.

6. M300pa3uth 4EeTHIPEXYTOJIbHUK, BPAIIAIOUIUNCS B TUIOCKOCTH amIljieTa
BOKPYT CBOETO LIEHTPA TSHKECTH.

7. Co3nath ppeiim ¢ 00J1acThIO I pUCOBaHUS «1iepom». Co3aaTh MEHIO IS
BbIOOpA 1IBETA U TOJIIUHBI TUHUH.

8. CocraBUTh POrpaMMy ISl YIPABJICHHS CKOPOCTBIO IBHKEHHS TOUKH 10
anmuiety. OgHa KHOIKa yBEIMYHUBAET CKOPOCTh, APYTas — yMEHBIIAET.
Kak1pIi1 1IeT90K U3MEHSIET CKOPOCTh Ha OINPEACIICHHYIO BEJINYUHY.

9. N300pa3uth B OKHE TApMOHMUYECKHE KOJI€OaHUsI TOUKU BIOJIb HEKOTOPOIO
TOPU30HTAJIBHOTO OTpe3Ka. Eciu JyInHa 0Tpe3Ka paBHa (, TO PaCCTOSIHUE
OT TOYKH JI0 JIEBOTO KOHI]Aa B MOMEHT BPEMEHHU t MOKHO CUUTATh PABHBIM
q(1 + cos(wt))/2, rne w — HeKoTOpas KoHCcTaHTa. [IpenycMoTpeTs o 1Jis
BBO/Ia YKA3aHHBIX BEJIMYMH U KHOMKY JJIsI OCTAHOBKHU H ITyCKa Ipoliecca.

10.Co3naTh anmuieT co CTpOKON ABMXKYIIEK s 110 AuaroHanu. [lpu
JOCTH)KEHUH TPAHMII aIIJIETa BCE CUMBOJIbI CTPOKH CIIy4YailHbIM 00pa3oM
MeHAIOT peructp. [Ipu aToM mpudT MeHseTcs Ha mpudT, BHIOPaHHBIN U3
CIIUCKA.

11.Co3pmars anmieT co CTPOKOW IBHXKYILENUCS] TOPU3OHTAIIBHO, OTPAKASICH OT
IPaHMUII aNIJIeTa ¥ MEHSS IPU 3TOM CBOM I[BET, HA IIBET BHIOPAHHBIN U3
BBINAJAIOLIETO CIKCKA.

12.1TpomMoienpoBaTh BpallleHUE CITyTHUKA BOKPYT ILIAHETHI 110
AIIMNITUYECKON opOuTe. Korna ckphIBaeTcs 3a MiIaHeTON — CITyTHUK He
BU/JICH.

13.IIpomonenupoBaTh aHAJIOTOBBIE YaChl (CO CTPEIKAMHU) C KHOTIKAMH JIJIs
yBEJIMYCHUsI/YMEHBIIICHHS] BpeMEHH Ha Yac/MUHYTY.



