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BBeaeHue. OcHoBHble KOoHUuenuun OOI.

A3bIK nporpammMmupoBaHua Java

* npocmou
cxonctBo ¢ C u C++
yCTpaHEHHE MPOOJIEMATHYHBIX JIEMEHTOB
*  00BEeKMHO-OPUEHMUPOBAHHBIU
quCTas peann3arus 00beKTHO-OPUEHTHPOBAHHON KOHIICTIIINH
* pacnpedeneHHbll
MOJIJIEpKKa CETEBOr0 B3aUMOJICHCTBUS
yAaJICHHBIN BBI30B METOIOB
* uHmepnpemupyembiii
0aT-KO/ BBITIOIHSAETCSA BUPTyaIbHOU MammnHou Java (JVM)
*  HadedxCHbll
yCTpaHeHHe OONBIIMHCTBA OMMMOOK HA TaIe KOMITHIISINH
* 0Oe30nacHulll
KOHTPOJIb U OTPaHUYEHUE JOCTYIIa
*  apXumMexkmypHoO-HeumpanibHblll
pabota Ha mO0BIX MmIaTdopmax
*  NepeHOCUMbL
HE3aBUCUMOCTD CIEITU(HUKAIINN OT peaTn3ariu
*  B8bICOKOI(DekmusHbill
MPUOJIMKEHHOCTh OalT-KOoAa K MAITUHHOMY
COUYETaHUE MPOU3BOIUTEIHLHOCTH M TIEPEHOCUMOCTH
*  MHO20NOMOKOBYbLU
BCTPOCHHAS TO/JIEPKKa MHOTOTIOTOKOBOT'O BBITIOJTHEHUS MPUITOKCHHH
*  JuHaMUYeCcKuul
3arpy3Kka KJIacCOB BO BpEMS BBITTOJTHEHUS MTPUIIOKEHUN

OOBbeKTbl 1 Knacchl

Obvexkm - 3TO TporpamMMHas MOJENb OOBEKTOB PEaTbHOIO0 MHpa WU
aOCTpaKTHBIX  TIOHSATUH, TMPEICTaBIAIONIas CO0O0M  COBOKYIHOCTH
nepeMerHbIX, 3aJA0IINX COCTOSIHUE OOBEKTa, W CBA3aHHBIX C HHUMH
Memo008, ONPEIESIONINX OBEACHUE O0BEKTA.




Knacc - 5»T0 TpPOTOTHI, ONMUCHIBAOIIAN TEPEMEHHBIE W METOJIbI,
OTPEICISIONINE XapaKTEPUCTUKN 00BEKTOB JJAHHOTO KJlacca.

XapakTepuCcTukn 06 beKTOB

Knacc Cocmosanue Ilogeoenue
cobaxa KJIM4YKa, BO3pacT, MOpoja, JIaeT, KycaeT, BUISIET XBOCTOM,
IIBET I'PBI3ET HOBBIE TAIIOYKHU
a6momooUnb I[BET, MapKa, CKOPOCTb, YCKOPSIETCSI, TOPMO3UT, MEHSET
nepeada nepeaagy
Point X, Y show(), hide()
nepemeHnHbvle Memoowt

Co3naHne obbekToB

[Ipouecc co3naHus HOBBIX OOBEKTOB MO OMHCAHUIO, OOBSBIEHHOMY B Kjacce,
HA3BIBACTCS CcO30aHueM WU pearuzayuel (instantiation).

OOBEKTHI CO3Jar0TCA C IIOMOIIBIO KOMAaHAbI NEW.

Knaccel 1 00BEKTHI:

Knacc Oobwvssnenue Oovexkm Ilepemennvie
nepemeHHvIX
color color =red
Car speed myCar | speed =90
brand brand = Volvo
X x =40
Point |y a y=25
1sVisible 1sVisible = true
Obvaenenue Knacca Peanuzauus oovekma
class Point { Point a; // oBbaBJeHMe ODBEKTA
int x, y;
boolean isVisible; a = new Point(); // peanmusauud
}
a.x = 40;
a.y = 25;
a.isVisible = true;




KOHCTpYKTOpPbI

KOHCMPYKMOPbL.

Jnsg  wHUNWanu3anuu — 00OBEKTa

Impu €ro CO3JaHNH HCITOJIB3YIOTCA

Oo0vasnenue Knacca

Co3o0anue oovekma

class Point {
int x, vy,
boolean isVisible =
false;

Point ()
x =y = 0;
}

Point (x0, yO0) {
x = x0;
y = v0;

}

Point a = new Point();
a.ilsVisible = true;

Point b = new Point (20,50);

3HaYeHUs NEPEMEHHBIX OObEKTOB:

Point a b
int x 0 20
int y 0 50
boolean isVisible true false

CoobueHuns

OOBEeKTHl B3aMOJCHCTBYIOT MEXIy COOOW MyTeM TMOCBUIKH JAPYT APYTY
coobujenuli, KOTOpble MOTYT COJAepKaTb napamempul. Ilocklika cooOIIeHHs
OCYLIECTBJISIETCS C TOMOILBIO BBI30BA COOTBETCTBYIOIIETO METO1a OOBEKTA.

Oobvsaenenue Knacca

Boi306 memoooe

class Point {
int x, y;
boolean isVisible;

void hide () {
isVisible = false;

Point a = new Point (20,30);
a.isVisible = true;
a.hide();

a.move (60,80) ;
a.show();




}

void show () {
isVisible = true;

}

void move (x1, yl) {
x = x1;
y = yl;

}
}

Point center = new Point () ;
center.show() ;

KoMmoHeHTBI cOOOIIEHNS:

Oovexkm Hma memooa Hapamempuor
a. move (60,80)
center. show ()
NHkancynaums

Unxancynayus - COKpbITUE TaHHBIX BHYTPU O0BEKTA, U 0OECIIeUeHHUEe JOCTYIA K
HUM C TIOMOIIIBIO OOIIETOCTYTHBIX METOIOB

Oo0vasnenue Knacca

Jlocmyn Kk nepemenHbIM Kacca

public class Point {
private int x, y;

{
x = x1;
y = v1l;
}

public int getX()
return Xx;

}

public int getY ()
return y;

}

public void move (x1,vy1l)

{

{

Point a = new Point (20,30);
int z;

a-x—=25; // BanpemeHo
z—=—a-y; // BanpeumeHo

z = a.get¥Y();
a.move (25,a.getY());

a.move (a.getX()-5,a.get¥Y () +5);




HacnepgosaHue

this.y = vy;
}

public int getX () {
return x;

}

public int getY () {
return y;

}

Hacneoosanue wnm  pacwupenue MpUOOpPETEHHE OJHUM  KJIACCOM
(nooknaccom) cBOMCTB apyroro kinacca (cynepkracca).
Oobvaenenue cynepkiacca Hacneoosanue
public class Point { public class Pixel
extends Point {
protected int x, vy;
private int color;
public Point () {
x =y = 0; public Pixel () {
} color = 0;
}
public Point (int x, int vy) {
this.x = x; public Pixel (int x, int y) {

super (x,V) ;
color = 0;

}

public setColor (int c) {
color = c;

}

public int getColor () {
return color;

}

Point a = new Point (30,40);
int ax, ay;

ax = a.getX();

ay = a.get¥ (),

Pixel b = new Pixel (20,50);
b.setColor (2) ;

int bx, by, bc;

bx = b.getX();

by b.getY¥ () ;

bc = b.getColor();

[Monumopdnam

JIECTBU.

llonumopguszm - cnocOOHOCTh OOBEKTAa MPUHUMATh pa3jMyHble (HOPMBI, YTO
MO3BOJIIET MCIMOJIb30BaTh OAMH W TOT K€ MHTepdeic s odliero kiacca




Oobvaenenue Kuaccos Hcnonwvzoeanue noaumopuzma

public class Shape { public class FiguresSet ({
abstract void draw(); void drawFigure (Shape s) {
} s.draw () ;
}
public class Rectangle public static void main
extends Shape { (String args[]) {
void draw () { Rectangle rect;

Circle circ;
}
} rect = new Rectangle();
circ = new Circle();
public class Circle .
extends Shape { drawFigure (rect) ;
... drawFigure (circ) ;
void draw () { }

}
}

[MpuHUMN nogctaHoBkn bapbapsl Jlnckos

Ipunyun noocmanosxu bapoapwi Jluckos (Liskov Substitution Principle, LSP) — 310
BAKHBIA KPUTEPUH, UCIIOIB3YEMBINA MPU OCTPOCHUH UEPAPXUM HACIEAOBAHUS:

Hacnenyrommuii Kjacc JOMKEH OTOMHATh, @ HE 3aMeNIaTh MOBEACHUE 0a30BOTO
KJIacca.

Takum o00pa3oM, eciu OOBEKTHO-OPUEHTUPOBAHHAS MOJIEIb CIPOEKTHUPOBAaHA B
cootBeTcTBUM ¢ LSP, 3aMeHa B ko€ 00BEKTOB Kilacca-npeaKa Ha OObEeKThl Kilacca-
MOTOMKA HEe NPUBEAET K UBMEHEHUSIM B pab0oTe MPOrpaMMBbl.

NHTepdrenchbl

Unmepgpetic - abCTpakTHOE oOmnucaHue Habopa METOJOB W KOHCTAHT,
HEOOXOAMMBIX JUIsl peaTu3alliy ONpPEeTICHHON (PYHKITUH.

Oovagnenue unmepgheiica Bonnowenue unmepgeiica
interface Displayable { public class Pixel
void hide () ; extends Point
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void show () ; implements Displayable {
}

void hide () {

}

void show () {

}
}

Kracc MoxkeT Bomiomars J1r000e KOJIM4ecTBO HHTEPENCOoB.

BnoxeHHble, nokarnbHble N aHOHUMHbIE Kiacchl

Broowcennwviii knacc — 310 Kiacc, 0OBABICHHBIA BHYTPU OOBSBICHHS APYTOro
KJiacca.

public class EnclosingClass {

public class NestedClass {

}

JlokanvHulti K1acc — 3TO Kiacc, OObSIBICHHBIM BHYTpU Oinoka koxa. Obnacthb

BHJIMMOCTH JIOKQJILHOTO KJlacca orpaHH4YeHa TeM OJIOKOM, BHYTPH KOTOPOTO OH
0OBSBJIEH.

public class EnclosingClass {

public void enclosingMethod () {

// DTOoT KJjlaCcC HOOCTYIIEH TOJIbKO BHYyTpmM enclosingMethod ()
public class LocalClass {

}

AHoHnumHbLI Klacc — DTO TOKAJIBHBIN Ki1acc 0€3 UMEHHU.

11




// TlapamMeTp KOHCTPYKTOpa — 3K3eMIJISP aHOHMMHOTO KJjacca,
// peanusypmero mHTepderic Runnable
new Thread (new Runnable () {
public void run() {...}
}) .start () ;

CBA3HOCTb

Cesasnocms (cohesion) — 310 Mepa cPOKYCHPOBAHHOCTH O0S3aHHOCTEN Kiacca.
CuuTaercs 4TO Kiacc 00JazaeT BBICOKOW CTEMEHbIO CBA3HOCTH, €CIU €ro
00s13aHHOCTH TECHO CBSI3aHBI MEXKIy COOOW W OH HE BBINOJHSIET OTPOMHBIX
00BEMOB Pa3HOPOTHON PaOOTHI.

Bvicoxas cmenensv ceaznocmu (high cohesion) TO03BONSET AOOUTHCA JIyUIIeH
YUTACMOCTH KOJAa Kjlacca © TOBBICUTH A()PEKTUBHOCTH €ro MOBTOPHOTO
MCIIOJIb30BAHUS.

Knacc ¢ wHuskoiti cmenenvio ceaznocmu (low cohesion) BBINOJHIET MHOTO
Pa3HOPOIHBIX (DYHKITMU WM HECBS3aHHBIX MEXTy co0oi obOsi3aHHOCTeH. Takue
KJIACChl CO3/1aBaTh HEXKEJIaTeIbHO, MOCKOJIbKY OHHM MPUBOAST K BO3HUKHOBEHHIO
CJICAYIOIINX MPOOIEM:

* TpyAHOCTH NOHUMAaHMUSI.

* CII0)HOCTH IIPY MIOBTOPHOM HMCIIOJIb30BAHUM.

* CHOXHOCTb TOJJECPKKH.

* HeHanexHOCTb, IOCTOSIHHAS MTOABEPKEHHOCTh U3MEHEHUSIM.

Kiaccel co cnaboii CBA3HOCTBIO, KaK MPABUIIO, SIBISIIOTCS CIUIIKOM «a0CTPaKTHBIMI)
WIM BBIOJIHAIOT OO0S3aHHOCTH, KOTOPbIE MOXKHO JIETKO pPAaclpelesiuTh MEeXIy
JIpYrUMU 00BbEKTaMHU.

CBSA3aHHOCTb

Cesazannocmo (coupling) — 3T0 Mepa, ONpEAENsIoNniasi, HaCKOJIbKO KECTKO
OJIMH JJICMCHT CBSI3aH C APYTHMMH DJIEMEHTaMH, JIMOO KAaKUM KOJIMYECTBOM
JAHHBIX O APYTHUX AJIEMEHTaX OH 00JagacT.

DIEeMEHT C HU3KoU cmenenvio cesazannocmu (Wi clIabbIM CBSI3BIBaHUEM, [ow
coupling) 3aBUCUT OT HE O4YE€Hb OOJIBIIOTO YHWCIA JPYTUX DJIEMEHTOB U HUMEET
CIEYIOIINE CBOWCTBA:

* Masoe 4nciao 3aBUCUMOCTEN MEX]Ty KJIacCaMu.
¢ Crnabast 3aBUCUMOCTb OJHOI'0 KJIACCa OT U3MEHEHUN B JPyTOM.
* BrIcokas cTeneHb NOBTOPHOTO UCIIOIb30BAaHMSI KIACCOB.

12




CpencrtBa pa3paboTku

NHcTpyMeHTanbHble cpenctea JDK 1.6

javac KOMITWJISITOP

java WHTEPIPETATOP

jre WHTEPNPETATOP JJIsI KOHEUHBIX MMOJIb30BaTEIEH

1db OTJIATYUK

jvisualvm pohUITUPOBIIUK

javah reaeparop ¢aiaoB 3aroJOBKOB M UCXOJIHBIX TEKCTOB Ha C

javap nu3acceMOJiep KJ1accoB

javadoc reHepaTop JOKYMEHTAIUH

appletviewer porpaMMa IpocMOTpa anIljIeTOB

jar mporpamMmma, o3BOJISIONIAs YIIAaKOBATh MHOKECTBO KJIACCOB B
VCTIOJTHSICMBIA apXHUB

javaws porpamMma, OCyIISCTBIISIONIAs 3arpy3Ky M 3aIyCK MPUIOKEHUN
C YIaJIEHHBIX Web-cepBepoB

jconsole KOHCOJIb, NPeHa3HauCHHAs JI7I1 MOHUTOPUHTA U YTIPABICHUS
VICTIOJIHEHUEM MPUIIOKECHUN

jmap BBIBOJI KApPThl MAMSITH MPOIECCa

1ps BBIBOJI MH(OPMAIIMH O 3alYIEHHBIX MPOIEccax

keytool porpaMma, ynpasJjsoniasi KIro4aMHi U cepTUu(GrKaTaMu

native2ascii koHBepTep dainoB B ASCII-popmart

orbd ORB-cepBep

servertool KoHCOoJIb aiMuHKCcTpatopa ORB-cepBepa

pack200 apXuBaTOP

unpack200 nporpamMma Jjisl paCiakOBKH apXHUBOB

policytool nporpamma Juist uTeHus u Moaubukaimu policy-daiinon

rmic RMI-komMmunsaTop

rmid RMI-cepBep

rmiregistry peectp RMI-00bekTOB

schemagen reaeparop XML-cxem

serialver BeIBOJ serialVersionUID kiaccoB B CLASSPATH

tnameserv ciIy»K0a UMEH

wsgen reHepatop stubs a1st Be0-CEepBHUCOB

wsimport TeHepaTop ties Jjisi BeO-CEpBHUCOB

XjC reHepaTop KIacCoB Ha OCHOBE XML-cxem
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[Tepemennas okpyxenust CLASSPATH onpenenser 1ONOJIHUTENbHBIE ITyTH MOUCKA
kjaccoB. [lyTh Mo ymMonm4aHHWIO yKa3bIBaeT Ha jar-apxuBbl ¢ kiaccamu Java API,
BxoasuuMu B coctaB JDK, koropeie HaxomsTcs B kataiorax lib u jre/lib. B
nepeMenHoit CLASSPATH wd4epe3 cumBOA : (ABOETOUME) NEPEUUCISIOTCS
JTUPEKTOPUM, ZIp- M jar-apXuBbl, COJEpXKAIIUE KiIacChl, HEOOXOAMMBIC JUIs
BBITIOJTHEHUSI TPOTPaAMM.

Hns ycranoBku nepemenHoit CLASSPATH B UNIX ucnonb3yroTcsi CleAyrolInue
KOMaH/IbI:

1. Bourne mum Korn shell:
CLASSPATH=.:/usr/local/java/swing/classes
export CLASSPATH

2. C-shell:
setenv CLASSPATH .:/usr/local/java/swing/classes

javac

Komnunupyet ncxoubie TEKCTHI ((ailiibl ¢ paciiupeHreM .java) B 0aiT-kox ((aiisl
c pacmupenueM .class).

Javac [ mapaMeTprl ]| @arik

B oxHom (aiine ¢ pacmupeHueM .java JOJKEH HAXOIUTHCA TOJIBKO oauH public-
KJIacc, ¥ UMl 3TOTo Kiacca (0e3 MMeHH IakeTa) JOKHO COBIAAaTh ¢ MMEHeM (aiina
(6e3 pacmupeHus).

[TapameTtpsr:

-classpath nyrTs
[Tepeonpenensier myTh MOMCKA KIACCOB, 3aJaHHBIN MEPEMEHHON CLASSPATH.

-d raTajsor

3amaer Karajor sl XpaHEHUs KiaccoB (IO YMOJYAHUIO MCIOJIb3YETCs
TeKylmui Katayor). @aliapl KIACCOB pa3MelaloTcsl B IMOAKATalorax B
COOTBETCTBUM C UMEHAMU MMAKETOB KJIACCOB.

-deprecation

VYcTaHaBIMBAaEeT PEXKHUM BBIJAYM COOOIICHHUS TMPU KaXIOM HCIIOIb30BaHUU
yctapeniero API.

-nowrite

VYcraHaBIMBAET PEXKUM MPOBEPKH, ITPU KOTOPOM OTKOMITMIIMPOBAHHBIA KJIAcC
HE 3aIIMChIBACTCS.

PaspemaeT HCIIOJIB30BaTh OIITUMHU3AallUIO KJIACCOB.
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-verbose
YcranaBiauBaeTcs PCXKHUM BbIa4H COO6HICHI/H?I 0 X0J4€ KOMITUJIALINUHN.

java
HNurtepnperarop OaiiT-xkoma. 3amyckaeT Java-mporpammbl ((ailsibl ¢ pacuiupeHuem

.class).

java [ mapamMeTprl ] wuMsa Kjacca [ apr'yMeHTEl ]

[Iporpamma, KOTOpYI0 HEOOXOIUMO BBIIIOIHUTH, JODKHA TIPEICTABIATh COOOM Kilacc
C UMEHeM ums_Kiacca (0e3 pacmupenus .class, HO ¢ ykazaHueMm makeTa, KOTOPOMY
MPUHAJICKUT KIIACC) U CoZlepKaTh METOT main() ¢ ONMUCAHUEM:

public static void main(String args|[])

ApryMeHTBI, yKa3aHHbIE B KOMAaHJHOM CTpPOKE, NMOMEIIAKOTCS B MacCuB args[| u
nepeaarTcs MeToay main()
ITapamertpsr:

-classpath moyTh
[lepeonpenenser myTh MOKUCKA KJIACCOB, 3aJJaHHBIA NEPEMEHHON CLASSPATH.

-cs (—checksource)
VYka3pIBalOT Ha HEOOXOJAMMOCTh CpaBHEHHUs BpeMeHH Moaudukanuu Qaiina
KjJacca M HUCXOAHOIO TEKCTa W MpU HEOOXOJUMOCTH MEPEKOMIUISAIUU
IPOrPaMMBI.

-DumMmsa=3HauyeHMue
[IprcBamBaeT CUCTEMHOMY CBOMCTBY C 33JaHHBIM UMEHEM YKa3aHHOE 3HAYCHHUE.

-noverify
OTKIII09aeT pekuM MPOBEPKHU OaNT-KoI1a.

-verify
Bxitouaer pexxuMm NpoBepku OalT-Koda Uil BCeX KIAccoB (MO yMOJYAHUIO
MPOBEPSIOTCS TOJBKO KIJIACCHI, 3aTPYKEHHBIE 110 CETH).

-verbose
VYcraHaBiauBaeTCs PeKUM BbIJIauu COOOIIEHUHN O 3arpy3Ke KIacCoB.

javadoc

Coznmaer gokymenTtanuio B ¢popmate HTML nnst ykazaHHBIX MakeToB win (ailyioB
HUCXOJJHBIX TEKCTOB Java.

javadoc [ mapameTprr ] Qarsisl
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Jjavadoc [ mapaMeTpbl ] IakeT

JaHHble Jis1 TOKYMEHTHUPOBaAHUSI OepyTCcsi U3 KOMMEHTApUEB ISl JOKYMEHTaIHH,
MMEIOIIMX BHJA /** KOMMEHTapHil */, B KOTOPBIX MOTYT HCIIOJIb30BaThCS
dbopmatupyromue metku HTML.

[TapameTpsr:
-classpath moyTs
[Iepeonpenensder myTh MOKUCKa KJIACCOB, 3aJJaHHBIA IEPEMEHHON CLASSPATH.

-d rarTajsor
3az[aeT KaTaJIor IJId 3allMCU JOKYMCHTAIIUU.

-docecoding KoOOMPOBKA
3ajaeT KOOJUPOBKY CUMBOJIOB JJIsSl JOKYMEHTAIIUH.

—-encoding kKoOMpPOBKA
3a7aeT KOJUPOBKY CUMBOJIOB I HCXOJIHBIX TEKCTOB.

—author
Bxirouaet B jokymeHTanuo nHGpopmaimo od aBTope.

-version
Bxirouaer B JTOKYMEHTAIUIO I/IHCI)OpMaL[I/IIO 0 BEpCHUH.

-verbose
Y CcTaHaBIMBAETCS PEKUM BBIJAYN COOOIIEHUN O X0JIE JTOKYMEHTHPOBaHHUS.

[lokyMeHTUpyoLLMe KOMMEHTapun
/**

[lepBOe MpeIJIOXeHVe ABJIAeTCS KPAaTKUM ONMCAHMEM KJlacCa WU
MeToma. lajee cienyioT 6ojiee MNompobHOe MOMNOJIHUTEJIbHOE
onucaHme. Ilocjie ONMMCAHMI MOTYT PACIOJIaraThbCsa CHelMallbHEe
Tern, obecreurBaniMe IONOJIHNUTEJEHOS GbOopMaTHpPOBaAHUE .

719 KJIACCOB MOTYT YIHNOTPeBIaThbCA CJenyllme TeTn:

@author amBTOp

@version Bepcwus

@see kJjacc

@see nakeT.kJacc#meTon

@deprecated oBmbacHeHMe

/

public class myClass {

b T T S S S S

/**
* DTa NepeMeHHasd COINEPXUT OUEeHBb IIOJIE3HYI MHOOPMALMO.

16



KoMMeHTapmy IOOJDKHEL [IPEeMeCTBOBATHL OOBABJIEHMIO Kjlacca,
MeToma WM IIePEMEHHOM.

719 TIepeMeHHBIX MCIIOJbL3YITCS

@see kJjacc

@see xJjlacc#meTOnm

@deprecated obwbsacHeHue

/
public int myVariable;

b S R S S

/**

* MeTon, YCTAHAaBJIMBAIMY BCE HeOOXOIMMBIE SHAUESHMI.

* ;g MEeTOIOB, KPOME TEeTrOB, MCIIOJIb3YEMBIX IIJIS I[IE€PEMEHHBX,
MOTYT TaKXe MCIIOJIbE30BATHLCS:

@param mapamMeTp onmMcaHue

@return omnucaHue

@exception uHCKIIOUEHME ONMCaHMUE
/
public String myMethod (int a, int b) throws myException ({

return str;

* ok ok Xk ok

appletviewer

Hcnonp3yercs st mpocMoOTpa alruieToB, CCbUIKM Ha KoTopble uMerorcs B HTML-
JIOKYMEHTaX.

appletviewer [ mapamerpr | url/darie

VYkazannbie HTML-(aiinel 3arpyatorcs, ¥ BC€ alllIeThl, HA KOTOpPhIE B HHX
MMEIOTCS CCBUIKH B BUJIE Tera <APPLET>, 0TOOpa)KarOTCs KaXKJbIii B COOCTBEHHOM
OKHE.

ITapamertpsr:

-debug
AMNmeT 3amycKkaercs o] yIpaBJIeHUEM OTJIaIUMKa.

—JaprymMeHT
[lepemaer yka3aHHBINM apryMEHT KOMaHIHOM CTPOKH MHTEPIIPETATOPY.

-encoding KOOMPOBKA
3anaet koaupoBKy cuMBoIOB i1t HTML-10KkyMeHTOB.
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onemeHTbl HTML gns nogaepxkn Java

<APPLET
CODEBASE = codebaseURL
ARCHIVE = archivelist
CODE = appletFile or OBJECT = serializedApplet
ALT = alternateText
NAME = appletInstanceName
WIDTH = pixels HEIGHT = pixels
ALIGN = alignment
VSPACE = pixels HSPACE = pixels>
<PARAM NAME = appletAttributel VALUE = wvalue>
<PARAM NAME = appletAttribute2 VALUE = value>

</APPLET>
<APPLET>

CODE
Vka3piBaeT UMs Kiacca, coaepxkauiero ammieT. B tere <APPLET> nomxen
npucyTcTBOBaTh b0 arpudytT CODE, nu6o OBJECT.

OBJECT
VYka3piBaeT uMmsa (aila, copepiKamiero cepuaan3oBaHHBIA ammieT. [lpu
3aIIyCKE TaKOT'0 alIuieTa BhI3bIBACTCI METOA start ().

WIDTH, HEIGHT
Yka3bpIBaroT IMUPUHY U BBICOTY obnacTu JJIA aIlIlICTaA.

CODEBASE
VkazpiBaeT ©0azoBeiii URL wnm  kartanor anmiera. I[lo  yMomuaHuio
ucnonszyercss URL HTML-pgokymenTa.

ARCHIVE
YKa3bIBaeT COUCOK APXHBOB, 3aIPy’KaCMbIX IICPC/ BBIITOJHCHHUECM allIljICTa.

<PARAM>

NAME
Nwms napamerpa.

VALUE
3HayeHue nmapaMmeTpa.

NHTerpupoBaHHble cpebl pa3paboTku

* NetBeans (Sun Microsystems / Oracle)
http://www.netbeans.org
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Eclipse (Eclipse Foundation)
http://www.eclipse.org

IntelliJIDEA (JetBrains)
http://www jetbrains.com/idea/

JBuilder (Borland/CodeGear)
http://www.embarcadero.com/products/jbuilder

JDeveloper (Oracle)
http://www.oracle.com/technology/products/jdev/index.html
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CuHTaKCcUC N CTPYKTypa fA3blKa

[Mpunoxenune Hello, World!

public class HelloWorld ({
public static void main(String args|[]) {
System.out.println ("Hello, World!"); // Print string
}

/**
* IIporpamMmma nuumeT "Hello, World" B CTaHIapTHBM IIOTOK BBEBOIA
* @version 2
*/
public class HelloWorld ({
private String name;

public static void main(String args|[]) {
HelloWorld h;
if (args.length > 0)
h = new HelloWorld(args[0]):;
else
h = new HelloWorld ("World");

}
/**

* KOHCTPYKTOP cos3maeT OO0OBeKT C BaIdaHHBM MMeHeM
*/

public HelloWorld(String s) {
name = S;

}
/**

* MeTon BeIBOOMT "Hello" M mMMS B CTAHIAPTHHEM NOTOK BHBOIA
*/
public void sayHello () {

System.out.println("Hello, " + name + "!");

}

1. Coznmaiite TekcTtoBbii aitm ¢ wumeHeM HelloWorld.java, conepxanuii
MPUBEICHHYIO TPOTPamMMy.

2. CxoMnunupyiTe nporpaMmy:
javac HelloWorld.java
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3. Honyuusmmuiica B pe3ynbtate ¢aitn HelloWorld.class 3anycture Ha BbllloNHEHHE:
java HelloWorld

4. Co3paiiTe JOKYMEHTALMIO (711 BTOPOrO BapyaHTa MpOrpaMMbl):
javadoc -version HelloWorld.java

Annnet Hello, World!

import java.applet.Applet;
import java.awt.Graphics;

public class HelloWorld extends Applet {
public void paint (Graphics g) {
g.drawString("Hello world!", 50, 25);
}

<HTML>
<HEAD>
<TITLE> A Simple Program </TITLE>
</HEAD>
<BODY>

BHer TO, YTO BBIBOIOMUT arllrijeT

<APPLET CODE="HelloWorld.class" WIDTH=150 HEIGHT=25>
</APPLET>

</BODY>

</HTML>

1. Co3nmaiiTe TeKCTOBBIM ¢aiim ¢ uMeHeM HelloWorld.java, COJEpPKAIIHAMA
MIPUBEJICHHYIO NPOrpaMMy Ha sI3bIKe Java.

2. CkoMIuIMpyuTe IporpaMmy:
javac HelloWorld.java

3. Co3spaiite ¢paiin HelloWorld.html, coaepxamuii nporpaMmmy Ha sisbike HTML.

4. IIpocMOTpUTE MOTYUUBIINICS ANILIET:
appletviewer HelloWorld.html

Knacc Applet

st co3manusi cOOCTBEHHOTO amiuieTa MCIOJB3YeTCs MOAKIACC AAaHHOTO Kiacca U
NepeonpeAeIsIOTCS CISAYIONIME METOIbI (€CIM HEOOXO0AUMO):

init () BbI3BIBACTCS NMPYU MHUIMATIU3AIMHY aNIIeTa

start () BBI3BIBACTCS IPH HAYaJIe MPOCMOTPA aIIuIeTa

stop () BBI3BIBACTCS NPU MPEKPAIICHUU TPOCMOTpa anruieTa
destroy () BBI3BIBACTCS PU YHUUTOKECHUU aIIIIeTa
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paint () HacJeayeTcs U3 Component U UCHOJIB3YETCS JIIS
IIPOPHCOBKH M300paKEHHUS

getParameter (String | ucnonb3yeTcs AJs MOJIYyYEHUs TapaMeTpPOB,
name) NICPCIAaHHBIX alIlICTy

be3onacHocTb npun pa60Te C annjietamu
Anrmer, 3arpyKEHHBIN 110 CETH He MOXKeT:
* POU3BOJUTH YTEHHUE U 3aMKUCh UHPOPMALIMH B JIOKAJTIbHOH (haliJIOBOI CUCTEME;

* CO3/aBaTh CETEBBIC COSAMHEHHS (KpOME KOMIBIOTEPA, C KOTOPOTO OBLT 3arpy>KeH
anrieT);

* OCYIIECTBISATH BBIXO/I, 3aIyCKATh MPOIECCHI U 3arpyKaTh OUOIUOTEKH;

* MPOUW3BOJUTH TEYaTh, MCIOIB30BaTh CUCTEMHBIN Oydep M CUCTEMHYIO OuYepeib
COOBITHH;

*  HCIIOJIE30BaTh CUCTEMHBIE CBOMCTBA (KpOMe clienMaJibHO OFOBOpeHHLIX);
* II0JydYaThb JAOCTYI K IIOTOKaM WJIM T'PYIIIC IIOTOKOB APYIrUx HpHnomeHHﬁ;
* TI0JB30BaThCd KjJ1acCoM ClassLoader;

¢ IIO0JB30BATBCA MCTOAaMH  OTpaAXKCHHUA  OJIA  IIOJYUYCHHUA I/IH(I)OpMaLII/II/I
3allIUIIICHHBIX WMJIM YaCTHBIX YJICHAX KJIACCOB,

* paboTaTh C CUCTEMOM OE30MMaCHOCTH.

Tunnbl AAaHHbIX

Tun Pazmep, oum Jluanazon 3nauenui
byte 8 -128 ... 127
short 16 -32768 ... 32767
int 32 -2147483648 ... 2147483647
long 64 -9223372036854775808 ... 9223372036854775807

float 32 (IEEE 754) [3.4e-038 ... 3.4e+038

double |64 (IEEE 754) | 1.7e-308 ... 1.7e+308

char 16 0 ... 65536 (cumBoasl Unicode)
boolean false, true
byte a;

short b = 32;

int ¢ = 1000000;

int cOctal = 011;

itn cHex = OxCAFE;

long d = 123456789012345L;
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float e = 3.1415926F;
double doublePrecisionValue = 1.23456789E-100;

char symbol = 'a';

char cyrillic = '\u0401"';
char newLine = '\n';
boolean toggle = true;

int arr(] = {1,2,3,4,5,6};

final double T = 3.14159265358979323846;

[lepemMeHHblIe

Ums nepemennou NOMKHO cOCTOSATh U3 cuMBOJIOB Unicode. OHO HE JOJIKHO
COBMAJaTh C JIOOBIM U3 KIIIOUEBBIX CJIOB si3bIKa Java, a Takke ¢ JOTHYEeCKHUMHU
KoHcTaHTamu true u false. /[Be mepeMeHHBIX He MOTYT UMETh OJIMHAKOBBIC
MMEHa, €CJIM OHU HaXOJATCs B OAHOM obnacmu suoumocmu.

KntoyeBble crnoBa Java

abstract |continue | for new switch
assert default goto package synchronized
boolean do if private this

break double implements protected throw

byte else import public throws

case enum instanceof return transient
catch extends int short try

char final interface static void

class finally long strictfp volatile
const float native super while

3apesepBupoBaHHbIe TUTEpasbl — null, true u false

Onepatopbl

[IpuopuTeThl OonepaTopoB

NOCTQUKCHBIE ONEPATOPHI [1 . () expr++ expr--
YHapHBIC ONIEPATOPhI ++expr —-expr texpr -expr ~ !
onepaluu ¢ THIaMHu new (cast)expr

YMHOXXCHHUE/ ICTICHUS /%

CJIOKEHWE/BBIYUTAHUE + -

onepaTopbl CABUIra << >> >>>

onepaTopbl OTHOLICHUSA < > <= >= instanceof
OIepaToOpbl PAaBEHCTBA == I!=
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nopaspsiiHoe 1 &
nopaspsigHoe uckia. MJIN
nopaspsaHoe MJIN |
jgorndeckoe 1 & &
norunueckoe MJIN | |
YCIOBHBIN OIIEPaTOp 2
OIlepaToOphl MPUCBAUBAHUSL | = += —= *= /= %= >>= <= >>>= &= "= |=

Obnactn BUANMOCTHU

O6nacTu BUIUMOCTH Pa3JIUYHBIX KATETOpUl MEPEMEHHBIX, HCHOJb3YIOUIUXCA B
KJIacCax M UX METOJAaX, MpUBEACHbI Ha puc. 1.

class A {

rI00aIbLHbIE int global;
IEPEMCHHBIC

| | void method (float parameter) {

| napamerpsl MeTOMIA

| | | boolean local;

| JIOKAJIbHBIC IICPCMCHHBIC

| | | r_- } catch (Exception e) {

napameTpsl 00padoTInKa
HCKJIIOUEHU

Pucynox 1. Obracmu suoumocmu nepemeHHvix

yl'lpaBJ'IFll-OLLI,I/Ie KOHCTPYKUNA

if (boolean expr) { for (initialization;
opl; boolean expr;
} else { increment) {
op2; op;
} }
switch (int expr) { // array - MacCus
case constl: for (Type x : array) {
opl; op;
case const2: }
op2;
break;
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default: // collection - KOJIJIEKLMA
op3; for (Type x collection) {
} op;
}
// Type — NepeumrcsiseMbli TUII
switch (Type x) { while (boolean expr) {
case CONST 1: op;
opl; }
break;
case CONST 2: do {
op2; op;
break; } while (boolean expr);
default:
op3;
}
try | label:
op; for (...) {
} catch (Exception e) { for (...) {
blockl; op;
} finally { continue label;
block?2; }
} }
throw new Exception(); return;

MoandukaTtopbl

abstract METOJ TOJIBKO ONMCAaH, HO HE PEAJIM30BaH; KJIACC CONEPIKUT
a0CTPaKTHHIE METOIbI

final nepeMeHHasl SBJISETCS KOHCTAHTOW; METOJ HE MOXET OBbITh
nepeonpeiesieH; KJIacc HE MOXKET ObITh PACIIUPEH

static MepEMEHHAs SBJIETCS MEPEMEHHOW KJIacca,; METOJ SIBIISIETCS
METOJOM KJIacCa; WHUIMAIU3ATOpP 3aIlyCKaeTcsl MpU 3arpy3ke
KJIACCA; KJIACC SIBJSETCS KJIACCOM BEPXHETO YPOBHS

public METOJ MJIH IEPEMEHHAs JOCTYITHBI BE3/IE

protected METOJ] WIH MEpEMEHHAs JOCTYIHBI B MMOJKJIACCaX U B Mpeaenax
MAaKeTa

private METOJI WJIM IEPEMEHHAS JOCTYITHBI TOJBKO B MPEAEIax Kjaacca

(package) METOJI WU NIEPEMEHHAsI JOCTYIHBI TOJbKO B IPEAeIaxX MaKkeTa

synchronized | MeToJ, I KOTOPOTO OCYIIECTBISCTCS OJOKUPOBKA JOCTyIaA K
pecypey

transient nepeMeHHas He JOJDKHA OBbITh CepuaIn30BaHa
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native MeTol peanu3oBaH Ha C WM IPYTUM IHIATHOPMO-3aBUCUMBIM
coco0oM
volatile NepEMEHHAas He JIOJHXKHA ONTUMU3UPOBATHCS
AHHOTaUUN
Aunomayuu — 3T0 MOIUQPUKATOPHI, CEMAHTUYCCKH HE BIUSIONIUE Ha

IporpaMmy, HO

colepKaliye MeTaJaHHble, KOTOpble MOIYT  OBITh
VCIIOJIB30BaHbl NPU aHAIN3E KOJA, B IPOLECCE KOMIMISALMU IPOrPAMMBI WIH
BO BpeMs €€ UCITOITHEHHS.

CranapTHble aHHOTALUHU s3bIKa Java:

@Deprecated

/*

* 9TOT MeTOon yCcTapes, SBaMeHEH
* Ha aBetterAlternative () u
* He PEeKOMEeHOyeTCsa K MCIIOJIb30BAaHUO.

*/

@Deprecated
public void theDeprecatedMethod () {

}

public void aBetterAlternative() {

}

@SupressWarnings

public static void main (String[] args) {

// BIoKupyeT NpenylpexaeHre KOMIMIISTOopa
@SuppressWarnings ("unchecked")
Collection<Integer> c =

new LinkedList () ;

@Override

class BaseClass {

}

public void toBeOverriddenMethod () { }

public class ClassWithOverrideMethod {

// TlepeomnpenendgeT MeTOI POONTEJILCKOTO
// kjacca
@Override
public void toBeOverriddenMethod () { }
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[lepeuvncrnaemsie TUNbI

Ilepeuucnsiemoiti mun (enum) — 3TO THII, 3HAYCHHUsS] KOTOPOTO OTPaHUYCHBI
Ha0OPOM KOHCTAHT.

public enum Season {
WINTER,
SPRING,
SUMMER,
AUTUMN

}

public class TestSeason {

public static void main(String[] args) {
Season s = Season.SUMMER;
System.out.println ("Current season is " + s);

cnonb3oBaHne o0ObeKkToB

oObsBIIeHHE 00beKTa (a = null) Point a;

co3gaHue o0beKTa (BBIIAEISIETCS a = new Point (10,10);
aMsITh)

IOCTYII K IEPEMEHHBIM a.x = 20;

BBI30B METOJIOB a.show () ;

YHUUYTOXXEHUE HEUCITOIb3yEMOI0 "cOopiuk Mycopa"
o0BeKTa

MeTon finalize ():

protected void finalize() throws Throwable {
super.finalize () ;
if (file != null) {

file.close () ;
file = null;
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[NakeTbl, Bxogsawme B JDK 1.6

java.applet

Kiaccer JJI peajin3aliviy allllJICTOB.

java.awt

Knaccel juist peanusanuu rpaduueckoro Imojb30Ba-
TEJILCKOTO MHTepdeiica.

java.awt.color

Knacchl 1 packpacku KOMITOHEHTOB TIIOJIb30Ba-
TEJIbCKOT0 MHTEpdeiica.

java.awt.datatransfer

Knaccer mist mopnmepxku miepeaadud WHGOpMAIUu
BHYTPH NPUITOKEHUN U MEXTY HUMH.

java.awt.dnd

Knaccer s peanuzauun Mexanusma drag-n-drop B
110JIb30BaTEIbCKUX UHTEpdelicax.

java.awt.event

Kmaccel u uaTepdeiich 11 00paboTKH COOBITHIA.

java.awt.font

Kiaccwl u uHTepdelichl, CBsI3aHHbIE CO MIPUBTAMMU.

java.awt.geom

Knaccsl miist reHepauuui OOBEKTOB JIBYyXMEpPHOMU
rpaduKu.

java.awt.im

Knaccel u wunHTepdelcsl g peanu3aluud  BBOJA
JAHHBIX.

java.awt.image

Kraccel st 06paboTKy H300pakeHU M.

java.awt.print

Knaccel u uHTEpdeiichl, peanusyromue MeXaHUu3M
BBIBOJIA JTAHHBIX HA [1€YATh.

java.beans API nig monienu komnoHeHToB JavaBeans.

java.io Knaccel s pa3nuuHBIX TOTOKOB BBOJa-BBIBOIA,
cepranu3anuy 1 paboThl ¢ (haiIoBOM CUCTEMOM.

java.lang bazoBsie kiacchl 1 nHTEPdENCHI s3bIKa Java.

java.lang.ref

Knaccel, obecnieunBaroniue psj BO3MOXHOCTEH IO
B3aUMOJICHCTBUIO CO «COOPUIMKOM MYCOpa» BHp-
TyaJbHOW MalllUHBI.

java.lang.reflect

Krnaccel 1 mpoBEepKH CTPYKTYphl KJIacCOB U €€
OTPAKEHMUSI.

java.math Kitaccsl 17151 yncen npon3BOJIbHOW TOUHOCTH

java.net Kraccsl 11 TOAIEP>KKH CETEBOTO B3aMMOJICHCTBUSI.

java.nio Krnaccel, peanusyromue pacliupEeHHbIE BO3MOXK-
HOCTH BBOJIa-BBIBOJIa C MCIOJIb30BaHUEM Oy(depunzo-
BaHHBIX KOHTCHHEPOB I PA3IUYHBIX THIIOB
JTAHHBIX.

java.rmi Krnaccer u unTepdeiicsl s obecrieueHus: yaalieH-

HOT'O BBI30OBA MCTO10B.

java.rmi.activation

API, peanusyrooniee BO3MOXKHOCTH IO aKTUBAIUU
RMI-00BeKkTOB.

java.rmi.dgc

Krnaccel 1 mHTEp(]EHCH I peanu3amnuu pacipese-
JIEHHOM ""cOopKu Mycopa'.

java.rmi.registry

Kiaccel miist mogaep:kku 06a3pl TaHHBIX OOBEKTOB U
YCIIYT.
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java.rmi.server

Knacchel s obecrniedeHus yIajIeHHOTO JOCTyIa CO
CTOPOHBI cepBepa.

java.security

Kiaccel m uHTEpdEiichl s oOecrnedeHus: 3aiuThl
JIAHHBIX OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA.

java.sql CrangaptHblii nHTEpENC focTyMna K 6a3aM JTaHHBIX.

java.text Knaccer m wnTepdeiics aisa obecrnedeHus: MHOTO-
SI3BIKOBOM TIOIICPIKKH

java.util BcnomorarenbHbie Ki1acchl, oOecreunBaromue padbo-

Ty CO CTPYKTypamMHu JaHHBIX W (OpPMaTHPOBAHHE
TEKCTa C YYETOM JIOKAIU3ALIUH.

java.util.concurrent

Knaccsl, obecnieunBaromuye pacuMpeHHbIE BO3MOXK-
HOCTH MHOTOIIOTOYHOT'O TPOrpaMMHUPOBAHUSI.

java.util.jar

Kinaccwl m1s pabotsl ¢ JAR-apxuBamu.

java.util.logging

Kinaccel u unTepdeiicel, pean3yomue XypHaaupo-
BAHUE MCIIOJIHEHUS IPOTPAMM.

java.util.prefs

APl nmns paboThl C  MOJB30BAaTEILCKUMU U
CHCTEMHBIMH KOH(HUTYPAIITMOHHBIMH ITapaMeTPaMH.

java.util.regex

Knaccer ams  oO0paboTKM JaHHBIX € MOMOIIBIO
PETYJISIPHBIX BhIPAKCHHI.

java.util.zip

Kuaccel mist obecreueHust apXuBaIiu.

javax.annotation.processing

Kiaccsl, peanu3ytoiiyre pa3HOOOpa3Hble MEXaHU3MBbI
00pabOTKKM aHHOTAIIHUM.

javax.crypto

Knaccel u unTepdeicsl ang kpuntorpaduyeckux
oneparuil.

javax.imageio

API nis BBoga-BbIBOJIa rpadMueCKUX U300paKEHUM.

javax.management

Knaccel u unrepdeiicsl, peanusyromue APl Java
Management Extensions.

javax.naming

Krnaccel u mHTEpdeiicsl s gocTyna K ciyk0am
VMEH.

javax.net

JlomOTHUTENBHBIE KIIACCHI IS MTOAAEPHKKU CETEBOTO
B3aMOJICHCTBHS.

javax.print

Knaccel u  uHTEpdeichl,
JAHHBIX Ha [1€YaTh.

peaTu3yIoNIe BBIBOJ

javax.rmi

API nyist RMI-TTIOP.

javax.script

Knaccel 1 uHTEp(ENChI, MO3BOJIAIONINE HCIOIb30-
BaTh MNPOTrpaMMBbl, HANACAHHBIE HA CKPUITOBBIX
s3bIKaX TPOTPAMMUPOBAHMUSL.

javax.security.auth

Kinaccel u unTEpdEichl, pean3yrommue MeXaHu3Mbl
ayTeHTU(DUKAIIMU U aBTOPU3AIUU.

javax.security.cert

Krnaccel 1 uHTEpdEich, pealn3yromme moaaepKKy
CepTU(HUKATOB OTKPHITHIX KIIIOUCH.

javax.security.sasl

Krnaccel 1 uHTEp(EiChl, pealn3yromme nogaepKKy
SASL.
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javax.sound.midi APl nans co3manust u BocnpousBenenuss MIDI-
3BYKOB.

javax.sound.sampled Knaccer u wnTepdeich s 3axBaTa, mpeodpaso-
BaHMUSI U BOCIPOU3BEICHUS TUCKPETHBIX 3BYKOBBIX
JAHHBIX.

javax.sql API nnsa noctyna k 6a3aM JaHHBIX.

javax.swing HaGop nerkoBecHbIX KOMIIOHEHTOB JJIs CO3JaHUs
rpaduyeckux HHTEpGhECcoB MOIb30BATEISL.

javax.swing.border Kraccer u untepdeics 11 co3aHus paMOK BOKPYT
KOMITIOHEHTOB Swing.

javax.swing.colorchooser Knaccel 1 mHTEpdEiChl, UCIONb3yEMbIE KOMIIOHEH-
toMm JColorChooser.

javax.swing.event Krnaccel coObITHII, cO3/1aBaeMbIX KOMITOHEHTaMU
Swing.

javax.swing.filechooser Krnaccel u unTepdeinchl, UCrnoab3yeMble KOMITOHEH-
toMm JFileChooser.

javax.swing.plaf Knaccel u uHTEpdeichl, peanu3yromue BO3MOX-
HOCTHM W3MEHEHHUS BHEIIHETO0 BHJIa KOMIIOHEHTOB
Swing.

javax.swing.table Knaccel u narepderics! 1uist paboThl ¢ KOMIIOHEHTOM
javax.swing.JTable.

javax.swing.text Krnaccel u untepdeiicsl, peanusyolme peaakTupy-
€MBbIC W HEPEJAKTUPYEMBbIE TEKCTOBBIE KOMIIOHECHTHI.

javax.swing.tree Knaccer u unrepderico st paboThl ¢ KOMIIOHEHTOM
javax.swing.JTree

javax.swing.undo APl nns peanmmzaumu  Qynkumit undo / redo
(«OTMEHUTBY / «BEPHYTHY).

javax.tools WNuTtepdelicbel s BbI30Ba  BHCUIHUX  YTHIIHT
(HanpuMep, KOMIUJISITOPOB).

javax.transaction Knaccer u umHTEpdEichl, OMMCHIBAIONIUE IMpPaBHIIa
B3aUMOJECUCTBUS  MEHE/DKEPOB  TPaH3aKUUM U
MEHE[KEPOB PECYPCOB ISl Pa3HBIX MPOTOKOJIOB.

javax.xml Knaccel u unTepdericol, He0OX0AUMbIE JIsi PaOOThHI
¢ XML, a Takxke ¢ ocHoBaHHbIMM Ha XML
MPOTOKOJIAMHU.

org.w3c.dom bazossie unrepdeiicsl mst DOM (Document Object
Model), ucnonnayrommuecs: npu 0opadotke XML.

org.w3c.sax bazoBsie knaccsl 1 naTepdericel SAX API

[TakeT java.lang

OcHOBHBIE KJIacchl M MHTEp(ENCHI, BXOIIME B MAaKeT java.lang MOKa3aHBl Ha
puc. 2.
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Pucynok 2. Ilakem java.lang
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Knacc Object

Kitacc Object jiexxuT B OCHOBE BCEM HEpapXHUU KiaccoB Java

MeTtonasl Kj1acca:

public final native Class BO3BpaAIlaeT Kjiacc 00beKTa

getClass()

public final native void IpoOyKaacT IIOTOK, [0); 4701 £:) 10) 100041

notify () MOHHUTOP 00BEKTA

public final native void npoOyKIaeT BCE IOTOKH, OKHIAIOIINE

notifyAll () MOHUTOP 00BEKTa

public final native void JKIET ONOBELIECHUS IPYTUM II0TOKOM

wait ()

public native int hashCode () BO3BpaIaeT X3MI-Ko 00BbeKTa

public boolean equals (Object | cpaBHHUBAaEeT OOBEKTHI HA PABEHCTBO

obj)

public native Object clone() | Bo3Bpamaer KONUIO 0ObEKTa

public String toString() npeoOpasyer  OOBEKT B CTPOKY
CHUMBOJIOB

protected void finalize()

BBI3BIBACTCA COOPIIMKOM Mycopa TIpH
pa3pylieHuu 00beKTa

Knacc Class

DK3eMIUISIPBI

9TOro KJjacca OIINCBIBAOT KJIACChI,

UHTEpPPENChl, MaCCUBBl U

MPUMUTUBHBIC THUIBI JAHHBIX pPaOOTAOIMIET0 MPUJIOKEHHs. Y ITOro Kiacca HET
KOHCTPYKTOPOB, OOBEKTHI CO3JAIOTCSA JIMOO JUHAMUYECKH BHUPTYaJbHONH MAaIIWHOMN
Java, mnbo ¢ moMompio MeToga getClass () IMOO0ro 00ObLEKTA.

Meronstl:

forName (String className) [ po3Bpamaer o0ObeKT Class s 3aJaHHOTO
UMEHU

getName () BO3BpalaeT M3l KJlacca

newlnstance () CO3Ja€T HOBBIM AK3EMILISIP KJlacca

getSuperclass () BO3BpalaeT CYIEPKIIACC

isInterface () OIIpeaeIIserT, SBIIIETCS Y OOBEKT
uHrepdeiicom

getInterfaces|() BO3BpanaeT nurTepdeiicel kiacca

isArray () ONPEICIISICT, SIBJSCTCS JIM 00BEKT MAaCCHBOM

isPrimitive () OIIpEACISET, SIBISIETCS JIM TUIl IPUMUTHUBHBIM
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Knacc System

Copepxxutr HaOOp METONOB Il JOCTyNa K CHUCTEMHBIM (QYHKLUHSIM, a TaKxke
IIEPEMEHHBIE 1n, out M err, NPEACTABIAIOIIME COOTBETCTBEHHO CTAHIAPTHBIC

IIOTOKHU BBOJ4d, BbIBOJAA U OIINOOK.

getProperty (String name)

BO3BpamiacT 3HAYCHHUC CBOMCTBA C
HNMCHCM Nname

getenv (String name)

BO3BpAIIAET 3HAYEHUE ITIEPEMEHHOMN
OKPYKEHUS

arraycopy (Object src, nt posl, KOIMUPYET JIEMEHTHl MacCHBa B
Object dst, int pos2, APYroil MacCHB
int n)

exit (int status) BBIIIOJIHAET BBIXO U3 NPOTPAMMBI

gc ()

3amycKaeT cOOpIIMK Mycopa

loadLibrary (String name)

3arpy’aeT JUHAMHYECKYIO
OuOINOTEKY

runFinalization ()

3aIryckaeT MeToabl finalize ()
00BEKTOB

currentTimeMillis ()

BO3BpAIae€T MUJUIUCEKYHIBI C |
ssHBaps 1970 r.

Knacc Math

ConepKUT KOHCTAaHThI M METOBI JIJIs peaau3aliii MaTeMaTHUeCKuX (YHKITUI:

E, PI

abs (x), max(a,b), min(a,b), round(x), rint(x), ceil (x),
floor (x);

pow (x,Vy), exp(x), log(x), sgrt(x), IEEEremainder (x,V),
random (x) ;

sin(x), cos(x), tan(x), asin(x), acos(x), atan(x),
atan2 (x,vy) .

Knaccbl-000/104KkHu

Ucnonb3yroTcs ajis OOBEKTHOTO MPEACTABICHUS NPUMUTHUBHBIX THUIIOB JIaHHBIX.
PeanuzyioT meTos1 peoOpa3oBaHus U3 MPUMHUTHBHBIX TUIIOB M 00paTHO, a TAaKXKe B

CTPOKOBOC MMPCACTABJICHHUC U 06paTHO.

K kmaccam-o060m04kaM OTHOCSTCS: Boolean, Character, Byte, Short, Integer,

Long, Float, Double, Void.
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ABTOYyNakoBKa 1 aBTOpacnakoBKa

Jonyckaercss mpucBauBaTh MEPEMEHHBIM  MPUMHUTHUBHOIO  THUMA  3HAYEHUS
COOTBETCTBYIOIIUX KJIACCOB-000JIOYEK U HAOOOPOT — B 3TOM CIIydae BBHI30B METOJa
npeoOpa3zoBaHus OyJeT aBTOMAaTUYECKU J0OABIEH KOMITHIATOPOM:

Integer answer = Integer answer = 42;
new Integer (42);

int 1 = answer.intValue(); int 1 = answer;

Knacc Exception

SBnsgercss TpeAKOM  BCEX  KJIACCOB  HCKJIIOYEHHUM, CUTHAIM3UPYIOIIUX O
HECTAHJAPTHBIX CUTYaIlUSAX, KOTOPHIC JOJDKHBI OBITh CIEIHAIBHBIM 00pa3oM
oOpaboTtanbl. VckimtoueHus, KOTOpble MOKET BbI3bIBaTh KAKOW-TUOO METO JTOJIKHBI
OOBSIBIATBCS B oOmepaTope throws A3TOro wmeroAa (KpoMe MCKIOYEHUH,
MOPOXKJICHHBIX OT Kjlacca RuntimeException).

Kraccel uckimtoueHnuit, BXoIs11Me B COCTaB MakeTa java.lang, npuBeneHsl Ha puc. 3.

Pucynoxk 3. Hckntouenus nakema java.lang
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Knacc RuntimeException

JlaHHBIE HCKIIIOYEHHS OIMCBHIBAIOT WUCKIIFOYECHUS BPEMEHU BBIIOJIHEHUS, KOTOPBIE
MOTYT BO3HHMKATh B JIFOOOM MECTE MPOTPaMMbl, U KOTOPbIE HE HYXHO OOBSBIATH B
omneparope throws.

OcHOBHBIE KJIacChl HEOOpaOaThIBAEMbBIX UCKITIOUEHU MMPUBEICHBI Ha puc. 4.

Pucynox 4. Heobpabamvisaemvle uckioueHus.

Knacc Error

OO0bekThl Error, B OTIMYME OT HUCKIIOYECHHM, HE JIOJDKHBI IMEpEeXBaThIBAaThCS, U
OOBIYHO MPUBOAT K SKCTPEHHOMY 3aBEPIICHUIO TPOTPAMMBI.

OcHOBHBIE KJIacChl OIMOOK MPUBEICHBI HA PUC. 5.
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Pucynox 5. llomomku xnacca Error

[TakeT java.util

OcHoBHBIE KJIacChl U UHTEP(DEICHI, BXOAAIINE B COCTAB MaKeTa java.util mokasaHbl Ha
puc. 6.
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Pucynox 6: I[lakem java.util

Knacchkl n nutepgencel naketa java.util

BitSet IIPEJICTABIISICT OUTOBBIM MACCHB IPOM3BOJIBHOMN JJTHHBI
Date OMMCHIBAET 3HAYEHHUS JIAThl 1 BPEMEHU B MUJUTMCEKYHAaX
Calendar paboTaeT ¢ eAMHUIIAMHU U3MEPEHUS TaTh
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GregorianCalendar

peasin3yeT CTaHapTHeIN [ puropranckuii KajaeHaaphb

TimeZone OMMCBHIBAET BPEMEHHBIE T0sica

SimpleTimeZone BpEMEHHAsI 30Ha JUIsl | pUrOpruaHCcKoro KajaeHaaps
Random WCIIOJIB3YETCS JJI TEHEpaIlMy TICEBI0CTYyYalHbIX YUCEeT
EventObject onpezenseT 0a3oBblil TUI COOBITHS

EventListener SIBJIICTCS METKOM CITyIIaTessi COObITUI

Observer uHTepdeiic At 00beKToB-HaOI0aTeNeH
Observable 0a30BbIN KJIacc I BCeX HAOII0IaeMBIX O0BEKTOB
Dictionary 11a0JI0H IS CO3/TaHUsI ACCOIIMATUBHBIX MAaCCHBOB
Properties WCIIONB3YETCS I XPaHEHHUS CITHCKA CHCTEMHBIX CBOMCTB
Locale ONUCHIBACT NOHSITHE MECTHOCTHU

ResourceBundle OIMKMCHIBAIOT HA0OP JIOKAJIM30BAHHBIX PECYPCOB
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PaboTa C TeKCTOM U MHOrosiablikoBasi

nopaepxka

Knacc String

Wcnonb3yercs AJisi NpeICTaBICHUS] CUMBOJIBHBIX CTPOK (KOHCTAHT).

KoncTpykTOpBI:

public String()

public String(char chars([])
public String(char chars|[],
public String(byte bytes|[])
public String(byte bytes]|[]

4

int offset, int length,

public String(String str)
public String(StringBuffer buffer)

MeTtonabl:

int offset, int length)

String encoding)

public int length ()

JJIMHAa CTPOKH

public char charAt (int index)

CHMBOJI B BaHaHHOﬁ ITO3UIINHN

public boolean equals (Object o)

CPpaBHCHUC CTPOKHU C 00BEKTOM

public int compareTo (String s)

CpaBHEHHUE CO CTPOKOU

public boolean startsWith (String s)

HCTHUHA, €CJIH CTPOKA
HAaYMHAETCs ¢ npedukca

public boolean endsWith (String s)

UCTHHA, €CJIH CTPOKA
3aKaH4YHMBaeTCs cyhdurcom

public int indexOf (int char)

ITO3UIINs CMMBOJIA

public int indexOf (String str)

MNO3NMNUs ITOACTPOKH

public int lastIndexOf (int char)

MMO3UIIMg CHMMBOJIA C KOHIIA

public int lastIndexOf (String str)

o3y IMOJACTPOKK C KOHIIA

public static String valueOf (..)

npeoOpa3oBaHUE B CTPOKY

Knacc StringBuffer

HCHOJ’IBS}/CTCH AT IIPEACTABICHNA N3MCHSACMBIX CTPOK.

KoncTpykTopsr:

public StringBuffer ()
public StringBuffer (int length)
public StringBuffer (String str)
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MeTtonasbl:

public int length () JUTMHA CTPOKHU B Oydepe

public char charAt (int index) CHUMBOJI B 3aJIJaHHOM ITO3UIINH

public int capacity() pasmep oydepa

public StringBuffer append(..) noOaBlieHHE B KOHeI[ Oydepa

public StringBuffer insert(..) BCcTaBKa B Oydep

public StringBuffer reverse() WHBEPCHUS CTPOKH

public void setCharAt (int i, char c) YCTaHOBKA CMMBOJIA B 3aJJaHHOU
8 (0Je3500070%

public String toString() npeoOpa3oBaHUE B CTPOKY

Ncnonb3oBaHue String n StringBuffer

class ReverseString {
public static String reverse (String source) {

int i, len = source.length{();
StringBuffer dest = new StringBuffer (len);
for (i = (len - 1); i >= 0; i--) {

dest.append (source.charAt (i));

}

return dest.toString();

Bce ctpokoBbie KOHCTaHTHI B Java uMeroT TN String. OmnepaTop + 1isi 0OBEKTOB
TAMA String BBINOJHIET OINEpalMi0 coeAuHeHus (KoHkareHanuu). Eciau B
BBIPDAKEHUU TPUCYTCTBYET XOTS Obl OJUH OOBEKT THUMa String, OCTAJIbHBIC
00BEKTHI TPeoOpa3yroTcs B String ¢ MOMOIIbIO METOIA toString ().

Knacc StringTokenizer

Hcnonb3yercs ains pa30ueHus CTPOKU Ha JIEKCEMBI.

KoncTpykTopsr:

public StringTokenizer (String string)
public StringTokenizer (String string, String delimiters)

MeTtonapbl:

public boolean hasMoreTokens () ;
public String nextToken();
public String nextToken (String newDelimiters);
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ITpumep:

String sentence = "It's a sentence, it can be tokenized.";

StringTokenizer st =
new StringTokenizer (sentence, " ,.!?;-\n\1r");

while (st.hasMoreTokens()) {
System.out.println(st.nextToken());

NHTepHaumnoHanmaauus

Humepnayuonanuzayus - 370 MPOIECC CO3AHUS MPUITOKEHUI TaKUM 00pazoM,
yTOOBl OHM JIETKO aJalTUPOBAIUCH JUISl PA3IUUHBIX S3BIKOB M PErHOHOB 0e€3
BHECECHUSI KOHCTPYKTUBHBIX U3MEHCHUM.

XapaKTepI/ICTI/IKI/I HHTCPHATUOHAJINU3UPOBAHHOTO ITPHUJIIOKCHUA

°* OAMH W TOT K€ KOJ MOXET paboTarb B JHO0OM MECTHOCTH NpPH YCIOBUU
N00aBJICHUS TaHHBIX O JIOKAIU3aIUH;

¢ IIPHUITOXKCHHUC 0T06pa>1<aeT TEKCT Ha POAHOM S3bIKC KOHCUHOI'O ITOJIb30BATCJIA,

¢ TCKCTOBBLIC OJIEMCHTEI HE SBJIIOTCA YaCTbIO KOA4, a XpaHATCA OTACIBHO U
3allPallInuBaAOTCA JTUHAMUYCCKHU,

¢ IOAACPIKKA HOBBIX SA3BIKOB HE Tpe6yeT MCPECKOMITUIIAITAM

* JIaHHBIC, 3aBUCAIIME OT MECTHOCTH, TaKHEC KaK JaThl U JCHEKHBIC CIUHMIIBI,
OTOOpaXarTCsi B COOTBETCTBUM C PETMOHOM U  SI3bIKOM KOHEUYHOIO
MOJb30BATEIIA;

* MPWIOKEHUE MOXKET ObITh OBICTPO U JIETKO JIOKAJIM30BAHO.

Jlokanunsauus

Jlokanuzayusa - 3TO TPONECC aJanTaluyd MNPOrpaMMHOr0 oOecredeHus s
OTPEICIICHHOTO PErMOHa WIIM sI3bIKa MYTEeM JI00ABJICHHS CHEIU(PUUSCKUX s
JTAHHOM MECTHOCTH KOMIIOHEHTOB U MEPEBOJA TEKCTA.

JlaHHBIC, 3aBUCSIIE OT MECTHOCTH:
* TEKCT;
* yucla;
* JICHC)KHBIE CJIMHUIIBI;

* JlaTa U BpeMms;
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* n300paxeHus;
* 1BETa;

* 3BYKHU.

[Mpnmep nporpammbl

import java.util.x*;

public class IntTest {

static public void main (String args([]) {
if (args.length != 2) {
System.out.println
("Format: java IntTest lang country");
System.exit (-1);
}
String language = new String(args[0]):;
String country = new String(args([l]);
Locale loc = new Locale(language, country);
ResourceBundle messages =
ResourceBundle.getBundle ("MessagesBundle", loc);
System.out.println (messages.getString("greeting"));
System.out.println (messages.getString ("inquiry"))
System.out.println (messages.getString ("farewell")

) 7

}

Hma haiina Cooeporcumoe
MessageBundle.properties greeting = Hello!
inquiry = How are you?

farewell = Goodbye!
MessageBundle ru RU.properties |greeting = Illpueer!
inquiry = Kak gmena?
farewell = JJo cBupaHug!

Knacc Locale

[IpencraBnsier omnpeneieHHbId TeorpaduyecKuii, MOJIUTHUYECKUN WIH KYJIbTYpPHBIN
pPErvoH (MECTHOCTB).

KoncTpykTOpsI:

public Locale (String language, // ISO 639
String country) // ISO 3166
public Locale (String language,
String country,
String variant)
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ITpumep:

Locale current = new Locale("en", "US");
Locale loc = new Locale("ru", "RU", "koi8xr");
MeTtonapbr:

public String getLanguage ()

public String getCountry ()

public String getVariant ()

public static Locale getDefault ()

public static synchronized void setDefault (Locale loc)

Meton Locale.getDefault () BO3BpallaeT 3HaueHUe Locale, UCIIOJIb3YEMOE T10
YMOJTYaHUIO. Y CTAHOBUTH €0 MOXHO CJIETYIOIIMM 00pa3oM:

* C IIOMONIBKO CUCTEMHBIX CBOMCTB user.language U user.region

* C IIOMOIIBIO Me€TOJa Locale.setDefault ()

[Tosy4nTh CIMCOK BO3MOKHBIX KOMOWHAIMI SI3BIKA W CTPAHBI MOYKHO C MOMOIIIBIO
CTaTHYECKOIro MeTolna getAvailablelLocales () pasiIWYHBIX KJIACCOB, KOTOPBIE
UCIIOJIB3YIOT () OPMATHPOBAHKE C YIETOM MECTHBIX OCOOCHHOCTEH.

Hanpuwmep:

Locale list[] = DateFormat.getAvailablelLocales()

Knacc ResourceBundle

AOCTpakTHBIN Kilacc, MpEeJAHAa3HAUYEHHBIM JUIs XpaHEHUs HaOOpOB 3aBUCAIIMX OT
MECTHOCTH pecypcoB. OOBIYHO UCTIOIB3YETCS OJIMH U3 €r0 MOAKIACCOB:

e TistResourceBundle

* PropertyResourceBundle

[IpencraBmsier coboii HAOOp CBSA3AHHBIX KJIACCOB C €IWHBIM 0a30BBIM WMEHEM, U
paznuyaromuxcs cypdukcamu, 3aJal0MUMU A3bIK, CTPAHy U BapHaHT.

MessageBundle
MessageBundle ru
MessageBundle en US
MessageBundle fr CA UNIX

MeTtonapbl:

public static final ResourceBundle getBundle (String name)
throws MissingResourceException
public static final ResourceBundle getBundle (String name,
Locale locale)
throws MissingResourceException
OTHU METOIbI BO3BpaIlalOT 00BEKT OJHOI0 M3 MOJKJIACCOB ResourceBundle ¢
0a30BBIM UMEHEM name U MECTHOCTBIO, 3aJITaHHON 00BEKTOM locale HIIH B3ATOU
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o ymoJjyaHuwo. [Ipu OTCyTCTBHM JaHHOTO pecypca OCYILIECTBIAETCS MOUCK
HauOojee TMOAXOASIIETO U3  uUMelmuxcs (IMyTeM  MOCJIeA0BaTeIbHOTO
UCKIIOUeHUsST  cypdukcoB), mnpu Heydadye MHUIUUPYETCS  HMCKIIOYCHHE
MissingResourceException.

Knacc ListResourceBundle

AOCTpaKkTHBIN KJacc, YIpaBJsSIONIMN pecypcaMu ¢ MOMOIIBIO crucka. Mcmonb3yercs
MyTeM CO37aHus Habopa KiaccoB, pacmmpsironux ListResourceBundle, mist kaxmoi
MOJJEPKUBAEMON MECTHOCTHU U onpeaeneHus Meroaa get Cont ent s() .

ITpumep:

public class MessageBundle ru extends ListResourceBundle {

public Object[][] getContents () {
return contents;

public Object[][] contents = {
{ "greeting", "llpueet!" },
{ "inquiry", "Kaxk npemna?" },
{ "farewell", "Io cBupmaHumsa!" }

b

MaccuB contents COIEPKUT CHUCOK Map KIOY-3HAYEHHE, MPUYEM KITIOY JOJIKEH
OBITh 00BEKTOM THIA String, a 3HAUEHHE - Object.

OO0BeKT Kinacca ListResourceBundle MOXKHO MOJYYHTHh BBI30OBOM CTaTHYECKOTO
MeETOJIa ResourceBundle.getBundle () .

ResourceBundle messages =
ResourceBundle.getBundle ("MessageBundle",
new Locale("ru", "RU"));

[Touck Kj1accoB OCYILECTBISAETCS B CIECAYIOIEN IOCAEA0BATEIIBHOCTH:
1. MessageBundle ru RU.class
2.MessageBundle ru.class

3. MessageBundle.class

JI1st mosmydeHus JkeaeMoro 3HaueHUsT 00beKTa UCIoNib3yeTcs MeTor get Cbj ect :

String s = (String) messages.getObject ("greeting");

44




Knacc PropertyResourceBundle

AOCTpaKkTHBIN KJacc, YIPaBIAIONIUNA pecypcaMu C MOMOIIbI0 Habopa CBOMCTB.
Hcnonp3yeTcs B Citydasix, Korja JIOKaIn3yeMble 00bEeKThl UMEIOT THI String.

Pecypcel XpaHITCS OTACIBHO OT KO, TO3TOMY ISl T0OABJICHUS HOBBIX PECYPCOB HE
TpeOyeTCs IePEKOMITUIIAIINS.

ITpumep ¢aiina Message it.properties:

greeting = Ciao!
inquiry = Come va-?
farewell = Arrivederci!

O6nekT kiacca PropertyResourceBundle Mo)kHO MOMTy4nTh BBI30BOM CTaTHYECKOTO
METOJIa ResourceBundle.getBundle ()

ResourceBundle messages =
ResourceBundle.getBundle ("MessageBundle",
new Locale ("it", "IT"));

Ecmn wmeron getBundle() HE MOXKET HAWTH COOTBETCTBYIOUIMK  KJACC,
MPOU3BOAUTCS TOUCK (alIoB C paclIUpeHHueM .properties B TOW  IKe
MOCJIEA0BATEIbHOCTH, KaK U 111 ListResourceBundle:

1. MessageBundle it IT.properties
2. MessageBundle it.properties
3. MessageBundle.properties

JIns mosry4eHus: 3HaYEHUs CBOMCTBA UCIIOIB3YETCS METOJ getString.

String s = messages.getString("greeting")

Nepapxua knaccos java.text

Wepapxus kinaccoB makeTa java.text npuBejeHa Ha puc. 7.

Knacc NumberFormat

AOCTpaKTHBIN Kjacc, MO3BOJIAIOMUN (HOPMATUPOBATh YUCIHA, ACHEKHBIE €TUHUIIBL,
IPOIIEHTHI B COOTBETCTBHHU ¢ (POPMATOM, IPUHSATHIM B ONPEIEIEHHON MECTHOCTH

dopmaTUpPOBAaHUE OCYUIECTBIIAETCS B 2 3Tana:

" CIHCOK JIOMYCTUMBIX MECTHOCTEH, 17 KOTOPBIX OMpeseNneHbl GopMaThl, MOKHO

IOJIyYUTH C IIOMOIIBIO CTATUYECKOI0 METOAA
public Locale[] NumberFormat.getAvailableLocales ()
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Pucynoxk 7. Ilakem java.text

1. Tlomydyenue TpeOyeMOTro IK3eMILISIpa Kacca ¢ MOMOIIBI0 OJTHOTO U3 METO/IOB
* getNumberInstance
¢ getCurrencylnstance
* getPercentlInstance

2. Bezos metona f or mat () s noiaydenus oropMaTUpPOBAHHON CTPOKH.
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Yucna:

NumberFormat formatter =
NumberFormat.getNumberInstance (Locale.GERMANY) ;
String result = formatter.format (123456.789);

JleHe)KHBIe eTMHULIBL:

NumberFormat formatter =
NumberFormat.getCurrencyInstance (Locale.FRANCE) ;
String result = formatter.format(4999.99);

IIpoueHTsI:

NumberFormat formatter =
NumberFormat.getPercentInstance (Locale.US) ;
String result = formatter.format(.75);

Knacc DecimalFormat

[To3Bosisier co3naBaTh COOCTBEHHBbIE (OpMAThl JUISl YMCEN, JECHEXKHBIX EIUHUI] U
IPOLICHTOB.

[Topsimok ucnonb30BaHUS:

1. BbI3bIBaeTCS KOHCTPYKTOP € 11a0JI0OHOM B Ka4e€CTBE apryMeHTa
String pattern = "###, ##0.##";
DecimalFormat formatter = new DecimalFormat (pattern);

2. BemwiBaetcs Mmeron format () mis moydeHus oTGOPMATUPOBAHHON CTPOKHU
String s = formatter.format (123123.456);

3Ha4YeHUs CUMBOJIOB IIa0/I0HA:

Cumeon 3HaueHue
0 mudpa
# nudpa, win npobest B ciayyae HyJis

JECATUYHBIN pa3eInuTelhb

, IPYNIIOBOM pa3/IeINTEIb

; pazzenuTesb hopmMaToB

- npedrKC OTPUIIATEIHLHOTO YHCIIa

% MPOIICHT (3HaueHue ymMHOkaeTcs Ha 100)
? npoMmie (3HadeHue ymHokaercs Ha 1000)
o 3aMeHseTCS O0003HAUCHHWEM JIEHEXHOW eIUHMIIBI (MEXTyHAPOIHBIM

€CJIM YABOEH) U B popMare BMECTO IECATUYHOrO OYyJET MCIOJb30BaH
JICHE)KHBIN pa3IeJINTEIb

X 100011 1pyroi cuMBOJ B npedukce unu cydbdukce

UCIIOJIB3YETCs ISl SKPAaHUPOBAHUS CIIEIUATIbHBIX CUMBOJIOB B Npedukce
i cybdukce

47




Knacc DecimalFormatSymbols

HUcnonb3dyercss s W3MEHEHUsS 3HAUYEHUA HCIOJB3YEMBIX IO  YMOJIYAHUIO
pazzenuTenei B kiacce Decimal Format.

KoHcTpyKTOpBI:

public DecimalFormatSymbols ()
public DecimalFormatSymbols (Locale locale)

Mertonnbr:

public void setZeroDigit (char c)

public void setGroupingSeparator (char c)
public void setDecimalSeparator (char c)
public void setPerMill (char c)

public void setPercent (char c)

public void setDigit (char c)

public void setNaN (char c)

public void setInfinity(char c)

public void setMinusSign (char c)

public void setPatternSeparator (char c)

NmeroTcss COOTBETCTBYIOIIME METOABI get () IS MOJYYEHHUS YCTAaHOBJICHHBIX
3HAYECHUU.

Jnst mepemaun  3HauYeHW  paszpenuTeneil  00beKT DecimalFormatSymbols
IepeaeTcs KOHCTPYKTOPY Kinacca DecimalFormat B KAYECTBE apryMEHTa:

DecimalFormatSymbols symbols = new DecimalFormatSymbols();
symbols.setGroupingSeparator (" ");
DecimalFormat formatter =
new DecimalFormat ("#, ##0.00", symbols);
String s = formatter.format (4.50);

Knacc DateFormat

AOCTpaKkTHBIN KJ1acc, MO3BOJSAIOMUN (HOpMATUPOBATH JAaTy U BPEMsSI B COOTBETCTBUU
¢ opMaTOM, IPUHATHIM B ONPEIETEHHON MECTHOCTH .

dopmMaTUpOBaHUE OCYIIECTBIISIETCS B 2 ATala:

1. Tlomy4yeHnue TpeOyeMOro 3K3eMILISIpa KjIacca ¢ MOMOIIBI0 OJTHOTO U3 METOJIOB
* getDatelnstance
* getTimelInstance

* getDateTimeInstance

" CHMCOK IOMYCTUMBIX MECTHOCTEH, JJIs KOTOPBIX OHpeaelIeHbl (GOPMAThI, MOKHO

IOJIyYUTH C IIOMOIIBIO CTATUYECKOI'0 METOAA
public Locale[] DateFormat.getAvailableLocales|()
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2. BbI30B MeToAa format () sl HOJy4eHUs OT(POPMATUPOBAHHON CTPOKH.

[ara:

DateFormat formatter =
DateFormat.getDateInstance (DateFormat.SHORT, Locale.UK);
String result = formatter.format (new Date());

Bpewms:

DateFormat formatter =
DateFormat.getTimeInstance (DateFormat.LONG,
Locale.FRANCE) ;
String result = formatter.format (new Date());

Jlata u Bpems:

DateFormat formatter =
DateFormat.getDateTimeInstance (DateFormat.FULL,
DateFormat.FULL,
Locale.US);
String result = formatter.format (new Date());

Knacc SimpleDateFormat

[To3BomsieT co3naBath (opmMaThl 1715 JaThl 1 BPEMEHH.
[Topsan0k UCTOJIB30BAHUS:

1. BrI3pIBaeTCS KOHCTPYKTOP € MIaOJJOHOM B KaYECTBE apryMEHTA:

SimpleDateFormat formatter =
new SimpleDateFormat ("K:mm EEE MMM d ''yy");

2. BewiBaercs Meroa format () ais nmoxydeHus OTHOPMATUPOBAHHON CTPOKHU:
String s = formatter.format (new Date());

LLlabnoHbl SimpleDateFormat

Cumeon 3HaueHue Tun Ilpumep
G 0003HaYEHHE Dbl TEKCT AD
Y roji YHUCJIO 1996
M Mecsl roaa TeKCT/auciao | July wiaud 07
d YHUCJI0 MECSIa YHUCJTIO 23
h gacel (1-12) YHCJIO0 S
H gacel (0-23) YHCJIO 22
m MHHYTBI YU CJIO 45
S CEKYH/IbI YHUCII0 31
S MUJUTUCEKYH B YHUCIIO 978
E JIEHb HEAEIU TEKCT Tuesday
D HOMEP JHS B TOAY YUCJIIO 189
F JICHb HEJICNIN B MECALIE YHCIIO 2 (2™ Wed in July)
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W HEJIeIs B TOAY HCII0 2]
W HEJCNS B MECSIIIE YHCIIO 2

a 3Hak AM/PM TEKCT PM
k yachl (1-24) YHCJIO 24
K gacel (0-11) YHCIIO 0

z BPEMEHHAs 30Ha TEKCT GMT
' CHUMBOJI SKPAHUPOBAHUSI

Jna Tekcta 4 u Oojee CHUMBOJIOB 33Jal0T MOJHYH ¢GopMy, 3 W MEHBIIE -
COKpaIeHHy 0. [IJisi 9ncen KOJIMYeCTBO CHMBOJIOB YKa3bIBaeT MUHUMAJIbHBIN JUTHHY
gucia (KpoMe rojia - 2 CMMBOJIa 0003HAYAIOT T'OJl, 3alMCAHHBIA 2-Ms HHppaMH).
Cwmemannsiit hopmar ¢ 3 u 6oJiee CUMBOJIaMU - TEKCT, MEHee 3-X — YHCIIO.

Knacc DateFormatSymbols

Hcnonb3yercs 1 M3BMEHEHUs Ha3BAHUW MECSEB, JHEW HEEU U IPYyTUX 3HAYEHUMN
B Kj1acce SimpleDateFormat.

KoncTpykTopsr:

public DateFormatSymbols ()
public DateFormatSymbols (Locale locale)

MeTtonpbr:

public void setEras(String newValuel[])

public void setMonths (String newValuel[])

public void setShortMonths (String newValuel])
public void setWeekDays (String newValuel[])
public void setShortWeekDays (String newValue[])
public void setAmPmStrings (String newValuel])
public void setZoneStrings (String newValuel])
public void setPatternChars (String newValuel[])

NmeroTcss COOTBETCTBYKOIIME METOABI get () I MOJYYEHUS YCTaHOBJICHHBIX
3HAYEHUMN.

Jlnst mepenayn 3HaUYE€HUN pasnenuTeneil o0beKT DateFormatSymbols mepenaercs
KOHCTPYKTOpPY KJlacca SimpleDateFormat B KaueCTBE apryMEHTa:

DateFormatSymbols symbols = new DateFormatSymbols();
String weekdays[] = {"IOa","Bz","Cp","dr","IT","CO", "Bc"};
symbols.setShortWeekDays (weekdays) ;

DecimalFormat formatter = new SimpleDateFormat ("E",
symbols) ;

String s = formatter.format (new Date())
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Knacc MessageFormat

Hcnonp3yeTcss miis BBIAAYM COOOIICHWM HA Pa3IUYHBIX S3bIKAX C BKIFOYCHUEM
U3MEHSIOIINXCI 00BEKTOB.

Hcnonb3oBaHue Kiacca:
1. Boiaenenue nepeMeHHbIX 0OBEKTOB B COOOIICHUU:
At 1:15 PM on April 13, 1998, we detected 7 spaceships on the planet Mars.

2. Tlomerenue mabnona cooomenust B ResourceBundle:

ResourceBundle messages =
ResourceBundle.getBundle ("MessageBundle",
currentLocale) ;

cojaepxxumoe ¢aiisia MessageBundle.properties:

template = At {2,time,short} on {2,date,long}, we
detected {1,number,integer} spaceships on the planet {0}.
planet = Mars

3. YcraHoBka apryMeHTOB COOOIIICHHUS:

Object[] args = {
messages.getString ("planet"),
new Integer(7),
new Date ()

}
4. Co3nanme o0beKTa MessageFormat:

MessageFormat formatter =
new MessageFormat (messages.getString ("template"));
formatter.setlLocale (currentLocale) ;

5. ®opmatupoBaHUE COOOIIECHHUS:

String s = formatter.format (args);

CuHTakcuc aprymeHToB MessageFormat
{ mHmexc aprymenHTa, [ Tuo, [ cTuias ] ] }
WNHnekc 3a1aeT NopsIIKOBBIA UHIEKC apryMeHTa B MaccuBe 00bekToB (0-9).

Tunel u cTUIN ApPTryYMCHTOB!

Bo3moscnvie munoi Bo3mooscnuvie cmunu

number currency, percent, integer, maoJI0H yucia
date short, long, full, medium, ma610H gaTHI
time short, long, full, medium, ma610H BpemeHu
choice mabJI0H BEIOOpa
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Ecny inm u cTWIB OTCYTCTBYIOT, TO apryMEHT IOJDKEH SIBIATHCA CTPOKOM. Ilpu
OTCYTCTBUU CTUJIS, OH IPUHUMAETCS 110 YMOTYAHUIO.

Knacc ChoiceFormat

HCHOJ’IBSYCTCH A1 3adaHUA BO3MOXHOCTHU BBI60pa pa3siIMYHBIX J3JICMCHTOB B
3dBUCUMOCTH OT 3HAUYCHUA IIaApaMCTPOB.

Hcnonp3oBaHue Kiacca:

1.

Brigenenne nepeMeHHbIX 00bEKTOB B COOOIICHUU:

There are no files on disk C.
There is one file on disk C.
There are 3 files on disk C.

. [Tomerienune madnona cooomenus: B ResourceBundle:

coaepxxkumoe ¢aiisia MessageBundle.properties:

template = There {0} on disk {1}.
no = are no files

one = is one file

many = are {2} files

. (kBﬂaHHeo6BeKH1ChoiceFormat:

double limits[] = {0,1,2}

String choices[] = { messages.getString("no"),
messages.getString ("one"),
messages.getString ("many") }

ChoiceFormat choice = new ChoiceFormat (limits, choices);

Co3nanue o0bekTa MessageFormat:

MessageFormat formatter =

new MessageFormat (messages.getString ("template"));
formatter.setlLocale (currentLocale) ;
Format[] formats = { choiceForm, null,
NumberFormat.getInstance () }

formatter.setFormats (formats) ;

. YcTaHOBKa APpryMCHTOB COO6HICHI/I}II

Object[] args = { 1, "C", 1 };
dopmMaTUPOBAHUE COOOIICHUS

String s = formatter.format (args);

Knacc Collator

Hcnonb3yercs 1S BBINOJIHEHNS] CPABHEHUM CTPOK B PA3JIMYHBIX S3bIKAX.
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[Tonyuenne oObeKTa:
Collator ¢ = Collator.getInstance (Locale.US);

MeTtonpbl:

public int compare (String sl, String s2)
public void setStrength(int value) // value = PRIMARY,

// SECONDARY
// TERTIARY
// IDENTICAL

public void setDecomposition (int wvalue)
// value = NO_DECOMPOSITION

// CANONICAL DECOMPOSITION
// FULL DECOMPOSITION
[Tpumep:
c.setStrength (PRIMARY) ;
if (c.compare ("ABC", "abc") < 0) {
// "ABC" < "abc"
} else {

// "ABC" >= "abc"
}

Knacc RuleBasedCollator

I/ICHOJHBYCTCSI JJIA 3a1aHUs COOCTBEHHBIX IIpaBUJI COPTUPOBKHU CUMBOJIOB.

Habop npaBuin nepenaercst KOHCTPYKTOPY B BUJI€ CTPOKUA CHUMBOJIOB:

String rule = "a < b < ¢c < d";
RuleBasedCollator ¢ = new RuleBasedCollator (rule);

dopmar npasui:

< | cnenyromuii cCMUMBOJ OOJIbIIIE MPEIBIAYIIETO

; CJICYIOIIMI CUMBOJI OOJIBIIIE MPEABIIYIIETo 0e3 yueTa akIeHTOB

, | cnexyromumii cuMBoOJI 6OJIBIIIE MpeIbIAYLIEro 0e3 yuera pazmMepa OyKB

= | ceIyroIMi CUMBOJI PABEH MPEIBLIYIIEMY

@ | copTUpOBKA aKIIEHTOB B 0OPATHOM MOPSIJIKE
& | JOTOJHUTEIHLHOE MPABUIIO JIJIS YK€ BCTPEUABIINXCSI CHMBOJIOB

ITpumep:

RuleBasedCollator us =
(RuleBasedCollator) Collator.getInstance(Locale.US);
String rule = us.getRules();
String extraRule = "& c¢,C < ch,CH";
RuleBasedCollator sp =
new RuleBasedCollator (rule + extraRule);
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String words[] = {"canoe", "corozon", "chiquita"};
String tmp;

for (int i = 0; i < words.length; i++) {
for (int 7 = i+1; J < words.length; j++) {
if (sp.compare (words[i], words[]]) > 0 {
tmp = words[i];
words[1i] = words[]];
words[j] = tmp;
}
}
}
System.out.println("" + words);

Knacc CollationKey

HCHOJ’IBBYCTCH IJIs1  TIOBBIMICHHA IIPOU3BOAUTCIBHOCTH IIPWM  MHOTI'OYHCICHHBIX
CpaBHCHUAX CTPOK.

ITpumep:
Collator us = Collator.getInstance (Locale.US);
String words[] = {"apple", "orange", "lemon", "peach"};

String tmp;
CollationKey[] keys = new CollationKey(words.length);

for (int i = 0; i1 < words.length; i++) {
keys[i] = us.getCollationKey (words[i]) ;
}

for (int i = 0; 1 < keys.length; i++) {
for (int 7 = i+1l; J < keys.length; Jj++) {

if (keys[i].compareTo(keys[]j])) > 0 {
tmp = keys[i];
keys[i] = keys[]j];
keys[j] = tmp;

}
}

for (CollationKey key : keys) {
System.out.println(key.getSourceString() + " ");
}
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Ucnonb3oBaHMe ferkoBeCHbIX N poLeccoB

JlaHHBIN pa3zen MocBsAlleH paboTe ¢ MOTOKaMH (B HEKOTOPBIX APYTUX UCTOYHUKAX
OHU NOJYy4YWJIM Ha3BaHUE JIETKOBECHblE Ipouecchl). [loTok — oTnenbHas
BBIINIOJIHAEMAs TIOCIIEIOBATENb-HOCTh B porpamMmme. MakTU4ecKkn MOTOK — 3TO CIOCO0
peanM3anyy MHOI03aa4HOCTH B Java.

[ToTOKM UCTIOJIB3YIOTCS TP PELIEHUH MHOTHX 3a/1ay:
* aHUMAaIuSs;
* BOCHpPOU3BEJICHNE U 00pa0OTKa 3BYKOBBIX JaHHBIX;
* OOHOBJICHHE U BOCCTAHOBJIEHUE NH(POpPMALUU B OHOBOM PEXUME;
e oxuaa"ue u o0paboTka nHGOpPMAINH, TOCTYHAIONIEH MO CETH.

[Ipu 3amycke NOTOK MOJIy4aeT B CBOE PACIIOPSIKEHUE ONPEACIEHHYIO JOJIK0 PECYPCOB
mporieccopa M, B AanbHeimieM, paboraer yxke ¢ Hed. ['oBOpAT, YTO MOTOK HMEET
"Teno", KOTOpoe CONEPKUT ONEPATOPHI, OHO HAXOJUTCS B METOJE run () .

Peanusauunsa notoka

Java mpenycMaTpuBaeT J1B€ BO3MOKHOCTH peajin3aliiy Tejla MOTOKa:

e Ui Kjacca ompeaensercss uHTepdeiic Runnable W HCHOIB3YETCS METOJ
run (), a TAKXKE METOAbI start (), stop ();

* MOCTOCHHUE KJIacca KaK IMOTOMKaA KJj1acca java.lang.Thread.

Co3gaHue noToka

Meton start () BBIIOMHACTCS KaXKIBIM pa3 Mpu OOpalleHUuH K CTpPaHUIIE,
cojepkaiie anmier. MeToa MpoBepsAeT COCTOsiHUE 00BbeKkTa Thread, KoTopas
JOJDKHA OBITh OMNKCAaHa BBHIIIE, €CIU 3HAUYEHUE MEepPEeMEeHHOM null, TO co3JaeTcs
HOBBII OOBEKT THUIA Thread W BBI3BIBACTCA METOJ start () Kiacca Thread.

Thread myNewThread;

public void start () {
if (myNewThread == null) {
myNewThread = new Thread(this, "MyNewThreadName") ;
myNewThread.start () ;

}

PaccmoTpum mporiecc co3nmanus HOBOro o0bekTa Thread. HaumOonbmmii mHTEpEC
JUIi HAac MPEICTABISET IEPBBIM apryMEHT B BBI30BE KOHCTpPYKTOpa Thread.
IlepemenHas this yKa3blBAeT Ha TEKYIIMH amuieT. OTOT apryMeHT JOJDKEH
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peanu3oBaTh UHTEp(Peiic Runnable, MoCie YET0 OH CTAHOBUTCS aJpecaToM MOTOKa.
BTopoii apryMeHT orpenessieT uMs IoToKa.

OcTaHoOBKa noToka

Korna BeI mokumaere CTpaHUIly C alIlJICTOM, MCIIOJIB3YIOIINM MOTOKH, BBIZBIBACTCS
METOJI stop (), OCHOBHOEC Ha3HAUCHHE KOTOPOTO SBIIICTCSA IPHUCBOCHUE O6T>€KTy
TUIIA Thread 3HAaYeHUd null

public void stop() {
myNewThread = null;

}
Bo3MoeH U Ipyroii BaApuaHT, a UMEHHO HENIOCPEACTBEHHBIN BBI30B METOAA Stop

myNewThread.stop () ;

Kiacca Thread, HO OH HE BCErla MPUEMJIEM, YTO CBSI3aHO CO CJIEAYIOIIMM: METO]
stop MOXKET ObITh BbI3BaH B "HEyJauHbII" MOMEHT BBIMOJHEHUS METOJa run (), B
pe3yJIbTaTe 4ero MOTOK MOXKET HE MPEKPATUTh CBOE BhIMOJHEHHE. [Ipn moOBTOpHOM
MOCEIIEHUH CTpaHUIBl OyJeT BBbI3BaH METOJ start M amnmieT Ha4YHET CBOE
BBITIOJTHEHHE.

BbinonHeHne notoka

Merton run () gBisiercs "cepaneM" MoToka, MMEHHO OH OIpEeeIsieT Ha3HAYCHUE He
TOJIbKO TIOTOKA, HO M, 3a4aCTYy10, BCEro Kiacca.

public void run () {
while (Thread.currentThread() == clockThread) {
repaint () ;
try {

Thread.sleep(1000) ;
} catch (InterruptedException e) {}

}

Kak ObUT0 MOKa3aHO BBIINIE, MEpPe]l OCTAHOBKOW palOOThl amruieTa, 3HaYeHUE MOTOKa
CTAaHOBHUTCS paBHbIM null. Meroa run () OyJIeT BBIOJHATHCS, MOKa IMOTOK HE
npumeT 3HaueHue null. B nanHOM mpumepe ammiieT MnepepucoBBIBAaET cam ceos,
3aTeM BBINOJHEHHE MOTOKA MpuocTanaBiuBaercs Ha 1 cekynay (1000 munucekyHn).
[Ipu BbI30BE repaint () MPOUCXOTUT OOpaleHWe K METOAYy paint (), KOTOPBIHA
MEHSET CONEPKUMOE dKpaHa.

public void paint (Graphics g) {

Date now = new Date();
g.drawString (now.getHours () + ":" + now.getMinutes() +
":" 4+ now.getSeconds (), 5, 10);
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CocTosHMe noToka

Hoewtit nomok

JlaHHO€ BBIpa)KEHHUE CO3JA€T HOBBIM ITyCTOM MOTOK:

|Thread myNewThread = new Thread() |
C TakuM MOTOKOM BBl MOXETE COBEPIIUTH CICAYIOIINE ACHCTBUS: 3alyCTUTh WUIIU
OCTaHOBUTH (stop (), start ()). [lonsiTka BbI3BaTh 1000 APYyroi MeToa paboTh
C IIOTOKOM IIPUBOJIUT K BBI30BY UCKIIOUYEHUS I1llegalThreadStateException.

Boinoanaemotii

Thread myNewThread = new Thread();
myNewThread.start () ;

Meton start () HOATrOTaBIMBACT BCE HEOOXOAUMBIEC PECYpPCHI IS 3aIlyCKa IOTOKA
U epeaacT yrnpaBJICHUE METOAY run () .

Heevinonnaemutii

[ToToKk SBJISETCS HEBBINOJIHIEMBIM, €CJIM HAXOJAUTCS B OJHOM U3 YEThIPEX
COCTOSTHUU

®* BBI3BAaH METOJ sleep
®* BBI3BaH METOJ] suspend
®* BBI3BAaH METOJ] wait

* TOTOK 3a0JIOKUPOBaH BBOJOM/BBIBOJIOM

try |

Thread.sleep (10000) ;
} catch (InterruptedException e) {
}
[Torox mpekpatun cBoe BblonHeHHe Ha 10 cekyna. Ilocne HEMPOmOIKUTEIBHOTO
CHa IMOTOK BO300HOBISIET CBOIO paboTy. BbI3oB Meroma resume () JUIsl CHAIIETO
IIOTOKA HE 1a€T pe3yJIbTATOB.

UtoOb! "pa3z0yauTs" CHsIIUi MOTOK (sleep () ) HEOOXOAUM MPOLIECC OKHUIAAHUS, TS
BO30OHOBJICHHSI PabOTHl TMOTOKAa (suspend()) MOCTaTOYHO BBI3BaTh METOJ
resume (). Ecn moTok 0Xuaaer yCTaHOBKM KaKOU-TO MEPEMEHHOMW, TO IpepBaTh
ATO MOXKHO TIPH MOMOIIHU notify win notifyAll. Ecnu O10KMpOBKA MO MPUYUHE
OKHJIaHWe OKOHYaHUS BBOJIa/BBIBOJIA, TO HEOOXOIUMO JOXKIATHCS KOHIIA OOMEHa.

Cmepmb nomoka
CmepTh HacTymnaeT B ABYX CIydasix:
®* TIOCJIE€ BBIIOJHEHUSA METOJIA stop () ;

* II0 €CTCCTBCHHBIM MNpHYHWHAM, T.€., KOrJga MeETOA run () 3aBCPLINI
BBIIIOJIHCHHE.
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Meton isAlive () BO3BpallaeT true, €CIM NOTOK OTpaboTal MeToll start () U HE
BBIMIOJTHWI METOA stop (). Ecnu xe Bo3BpaiieH false, TO 3TO 71100 HOBBIH ITOTOK,
100 OH yMep.

PacnpegeneHvne npuoputeTa Mexay notokamm

B knmacce java.lang.Thread oOmucaHbl TpU HACHTHU(UKATOpA, OMPEIEIAIOLINE
PUOPHUTETHI 1JIs1 TOTOKOB.

* MIN PRIORITY
* NORM PRIORITY

* MAX PRIORITY
[Ipn co3paHuM IMOTOKAa €My IO YMOJIYAaHHUIO YCTaHaBIMBAaeTCa NORM PRIORITY,
U3MCHUTh MPUOPUTET MOXKHO IMMyTEM HMCIOJIL30BaHUSA METOJAa setPriority (int).

N3meHeHne mnpuopuTeTa MOTOKA 3aKII0YaeTCsl B M3MEHEHUU BBIACISIEMOIO €My
MIPOMEKYTKA BPEMEHHU.

lcnonb3oBaHWE HECKOSbKUX NOTOKOB

PaccMoTpuMm mnpumep HCHONB30BaHHUS HECKOJIBKMX ITOTOKOB B pPaMKax OJHOTO
MIPUIIOKECHUSL.

import java.applet.Applet;

class CreatTwoThreads extends Applet {

public void CreatTwoThreads () {
new CreatThreadl () .start();
new CreatThread2 () .start();

class CreatThreadl extends Thread {
public void run () {

}
}
class CreatThread? extends Thread {

public void run () {

}

}

Takum oOpa3om, TOJOBHOM KJIacC CO3/1aeT JBa HOBBIX OOBEKTA M 3aITyCKaeT MX Ha
BBIIIOJTHEHUE. JIBa BHOBL CO3JAHHBIX Kjacca  SBISIOTCS  HE3aBUCHUMBIMHU

58



MOJTHOTIPABHBIMU TOTOKAaMHU M BCE JICMCTBUSI, OMUCAHHBIE B METOJE run () OyIyT
BBINOJIHATHCS KaK IIOTOKOBBIEC.

Knacc java.lang.ThreadGroup

Krnacc npennasHadyeH mjisi oObeAMHEHUS MOTOKOB B TPYIIIBI, YTO, B 3HAYUTEIHLHOMN
CTEIICHH, YIPOIIaeT paboTy ¢ MOTOKAaMU M TO3BOJISIET OoJjiee TMOKO YIpaBJsATh UX
paboroii. C Tpymnmoii MOTOKOB BO3MOXKHBI T€ K€ OCHOBHBIC OIEpaIlid, YTO U C
IIPOCTBIM TIOTOKOM:

*  3amyckK;

* OCTaHOB;

* YCTaHOBKa IPUOPUTETOB;
* HUT..

K Tomy e i rpynmbl HOTOKOB MOXKHO ONPEAEHATh KakK POJUTENS, TaK H
MTOTOMKOB.

MeToabl knacca java.lang.Thread

VYciaoBHO pasacinM BCC MCTOJAbBI Ha TC, KOTOPBLIC BO3BpallalOT 3HAYCHHUA, U TC,
KOTOPLIC UX YCTAHOBJINBAIOT.

[lepBas rpymma:
* activeCount () BO3BpallacT TCKYIICE YHUCJIO aKTUBHBIX ITIOTOKOB B I'PYIIIC;

* currentThread () BO3BpallaeT CCHUIKY Ha TEKYIIMH BBITOJHSIIOIIUNCS
MIOTOK;

* getName () BO3BpallacT UM IOTOKa,
* getPriority () BO3BpallacT MIPUOPUTET IIOTOKA,

* getThreadGroup () BO3Bpalla€T CCBUIKY Ha TIpylIy, K KOTOPOU
NPUHAJICKUT IIOTOK;

* interrupted () BO3BpallacT, IBISICTCS JIU TOTOK OCTAHOBJICHHBIM;
* isAlive () BO3BpallaeT, KUB JIU ITOTOK ;
* isDaemon () BO3BpaIlaeT, ABIICTCSA IIOTOK JEMOHOM,;
* isInterrupted () BO3BpalacT, OCTAHOBJICH JIU MOTOK.
Bropas rpynna:
* setDaemon (boolean) AelacT MOTOK JEMOHOM;
* setName (String) yCTaHaBJIMBACcT UM IIOTOKA,

* setPriority(int) M3MEHEHHE IPUOPHUTETA MOTOKA.
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OcCHOBbI CeTeBOro B3aumoaencTBus

[Taker java.net comep>KHUT KIJAacChl, KOTOpPbIE OTBEYAIOT 3a PA3lMYHBIC ACIEKThHI
CETEeBOIo B3auMojieicTBuUs. Kiacchl MOKHO MOJENINUTh Ha 2 KATErOpUU:

— HU3KOYPOBHEBBI A0CTYM (a1peca, COKEThI, UHTEP(ENCHI)
— BbicokoypoBHEBbIN noctyn (URI, URL, coenqunenus).

Knaccel, Bxonsmue B java.net, MO3BOJSIOT OPraHU30BaTh Iepeady JTaHHBIX C
nomoiipio nporokonoB TCP, UDP, HTTP.

TCP u UDP sBasitoTCS MpOTOKOJIAMHM TPAHCIIOPTHOTO ypoBHA. [IpOTOKOIBI UMEIOT
CJIeAYIOIINE OCOOCHHOCTH.

Ilpomokon CP ubpP
VYcTraHoBlIieHUE COeIMHEHUS na HET
[TonTBepIKaeHNE TOCTaBKH COOOICHUM na HET

Ilpu »toM mnportokon TCP wumeer Oosee BBICOKYIO HAAEKHOCTh JOCTaBKU
coobmienuii, a UDP — 6osee BBICOKYIO CKOPOCTh Mepeaadyn TaHHbIX.

PaboTta c agpecamu

AJnpeca XOCTOB B JIOKaJbHOH M TJOOAIbHOM CETH MPEACTABISIOTCA B BHUAEC
MOCJIEIOBATEILHOCTH YHCEIl, KOTOpbIe MOMyuYuiIn Ha3BaHue /P-adpeca. IP-anpec
MOET OBbITh Mpe/ICTaBleH B 1ByX popmarax — IPv4 u IPv6.

Anpec ¢opmata [Pv4 umeer miuny 32 OuTa, U MPEACTABIACTCA B BUAC YETHIPEX
necsaTUYHbIX yucen ot 0 go 255, pazgeneHHbix ToukamMu (192.168.0.1 wunwm
92.123.155.81).

Anpec dhopmara [Pv6 umeer nuny 128 Out, u mpeAcTaBiIseTcss B BUAE BOCbMU 16-
PUYHBIX YHCEIl oT 0 bi (o) FFFF, pa3IeIICHHBIX JIBOETOYUSIMHA
(1080:0:0:0:8:800:200C:417A).

[Tonp30oBarensiM ynoOHee HMMETh JEJI0 C MMEHAaMHU XOCTOB, MPEJCTABICHHBIX B
andasutHO-1IMppoBOoM BHUae. [ mpeoOpazoBaHus THMPPOBBIX aJPECOB B
andaBuTHO-IIMGPOBBIE UMEHA UCIONb3yeTcsl cinyx0a umeH DNS (Domain Name
Service).

[nsa npencrasnenus IP-anpecoB m pocryma k DNS B Java ucnosb3yercst kiacc
InetAddress. JlaHHBIM KjJacCc HMEET JBa MHojJkKjlIacca — Inet4Address H
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Inet6Address, HO OHH HCHOJB3YIOTCS PEAKO, TaK KakK s OOJILIIMHCTBA
NPWIOKEHUN XBaTaeT (PyHKIIMOHAIBHOCTH ©0a3oBoro kimacca. OOBEKT Kiacca
InetAddress comepxut IP-agpec u ums xocra.

OK3eMIUIsIp Kiacca InetAddress MOXHO MOJYYUTh C HOMOIIBIO CTATHYECKHUX

MCTOJOB KJjlaCCa.

getLocalHost ()

BosBpaiaer 1okaabHbIA XOCT

getByAddress (String host,
byte[] addr)

BosBpamaer InetAddress ¢ 3agaHHbiM [P-
aZpecoM U MMEHEeM (KOPPEKTHOCTh UMEHHU JJIst
JAHHOTO aJipeca HE MPOBEPSIETCS)

getByAddress (byte[] addr)

BoszBpamaer InetAddress ¢ 3agaHHbiM [P-
azpecoM

getByName (String host)

BozBpamaer InetAddress ¢ 3aJaHHBIM
uMeHeM xocta (rmyTem ooparierns kK DNS)

getAllByName (String host)

Bozpamaer maccuB IP-aapecoB xocra C
3aJlaHHBIM UMeHeM (mmyTeM oOparnierus kK DNS)

OcHOBHBIE METOBI KJ1acca InetAddress:

byte[] getAddress() |Bo3Bpamaer [P-anpec xocra

String getHostName () |Bo3Bpamaet uMs XocTa

[lepenaya gaHHbIX No npoTtokony TCP

Jnst oOecnieuenuss nepenadd AaHHbIX MO MpoTokody TCP OCHOBHBIM Kiaccom

SBJIAETCA java.net.Socket.

KoHcTpykTop Kitacca Socket:

Socket (InetAddress address, CO3JaeT COCAUMHEHUE M IOJKIIIOYaeT €ro
int port) K 3aJJ]aHHOMY MOPTY MO 3ajaHHoOMYy IP-
azpecy
Mertonpl K1acca Socket:
InputStream getInputStream /() BO3BpallacT BXOIHOM IMOTOK JAHHBIX

OutputStream getOutputStream() |Bo3BpamiaeT BEIXOJHOW MOTOK JaHHBIX

void setSoTimeout (int ms)

yCTaHaBJIMBACT BpCM:sL OXMAaHUA
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3aBEpPIICHUS  ONEpalUKd  YTEHHUS U3
BXOQHOTO IIOTOKa COKE€Ta B MHWUIUA-
cekyHgax. Ilo wucredeHunm JaHHOrO
BPEMCHHU BBIOPACHIBACTCS HCKIIFOUCHHUE
SocketTimeoutException.

void close() 3aKpbIBACT COKET

Jns peanusanuu cepBepa, KOTOPBIM OXKHUAACT 3alIpOC OT KIMEHTAa U OTBEYACT HA
HET0, MCIOJIL3YCTCA KIacC ServerSocket.

KoHcTpykTOp Knacca ServerSocket:

ServerSocket (int port) co3/laeT IOAKIIOUYEHHE Ha 3aJaHHOM
HOPTY

Mertonsl k1acca ServerSocket:

Socket accept() OKHJIA€T COCJIMHEHUE U YCTAaHABIUBAET €TO0.
void setSoTimeout (int ms) yCTaHaBJIMBAET BpeMs OXKHUJAaHUS
YCTaHOBJICHHUSI COCTMHCHUS B

MUJIIMCCKYHOAX. Ilo wucreuenuu JaHHOT'O

BpEMEHU BBIOpACHIBACTCS UCKJIFOYECHUE
SocketTimeoutException

void close() 3aKPBIBAET COKET

[TocnenoBarenbHOCTh co3aanus TCP-coenuHeHus Ha CTOPOHE KIMEHTA!

1 |Ilonyuenue oObekTa InetAddress |InetAddress 1a =
InetAddress.getLocalHost () ;

2 |Cosnanme cokerta. [Ipu aToMm 3amaercsi Socket soc =

agpec (00beKT InetAddress) wu| Dhew Socket(ia, 8888);
MOPT, K KOTOPHIM OYJIeT yCTaHaBJIH-
BaTbCs COCITUHCHUE

3 |Ilosy4yeHue BXOAHOTO M BBIXOJA-HOro | InputStream is =

IIOTOKOB COKETa soc.getInputStream() ;

OutputStream os =
soc.getOutputStream() ;

4 |YreHuwe [OaHHBIX U3 BXOJHOro u|is.read()
3allUCh JAHHBIX B BBIXOJHOM IIOTOK os.write()
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5 |3akpbITHE OTOKOB

is.close () ;
os.close () ;

6 |3akpeiTHE COKETa

soc.close () ;

[TocnenoBarenbHOCTh co3aanus TCP-coennHeHns: Ha CTOPOHE cepBeEpa:

KOTOPBIi Ooyner

1 |Co3manme oObekTa ServerSocket,
PUHUMATh
COCAMHEHHNS Ha 3aJaHHBIN TOPT

ServerSocket ss = new
ServerSocket (8888) ;

IMOJIYyYCHUC COKCTa
KOMMYHHKAIIUH C KIIMCHTOM.

2 | OxupgaHue COeaUHEHUsT OT KJIUEHTA U
VIS

Socket soc = ss.accept();

ITIOTOKOB COKETAa

3 HonyquHe BXOJHOI'O M BBIXOJHOI'O

InputStream is =
soc.getInputStream() ;

OutputStream os =
soc.getOutputStream() ;

4 |YreHue [OaAHHBIX W3

BXOJHOTO H
3aIlMCh JJAaHHBIX B BBIXOJHOM IIOTOK

is.read()
os.write ()

S |3akpeITHE TOTOKOB

is.close () ;
os.close () ;

6 |3akpbITHE COKETA

soc.close () ;

[lepenaya gaHHbIX no npoTtokony UDP

[Ipu pabore ¢ UDP

HCITIOJIB3YIOTCA

CICOAYIOIIHC OCHOBHBIC KJIaCChbI:

java.net.DatagramPacket (IpeACTaBIAIONIMN MepeaBaeMoe COOOIIEHUEe —
JaTarpaMMmy) M java.net.DatagramSocket.

KoncTpykTopsl knacca DatagramPacket:

int length,
InetAddress addr,
int port)

DatagramPacket (byte[] buf, CO3JaeT JararpaMMmy M3 3aJaH-HOTO
int length) MaccuBa 0alTOB C 3aJaH-HOM IJIMHOMN
DatagramPacket (byte[] buf, co3JlaeT JgararpaMmy u3 3aJaH-HOIr'o

MaccuBa OaMTOB C 3aJaH-HOM JJIMHOM,
JUIS OTTIPABJICHUS Ha 3aJIaHHBIN aapec
10 3aJ]aH-HOMY TTOPTY

Mertoppl knacca DatagramPacket:

InetAddress getAddress|()

BO3BpAIaeT apec

int getPort ()

BO3BpAILAET MOPT
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byte

[] getDhatal()

BO3BpalacT MaCCUB JTaHHBIX

int

getLength ()

BO3BpalacT AJIMHY JaHHBIX

KoncTpykropsl knacca DatagramSocket:

DatagramSocket () CO3/Ia€T COKET C HCIOJb30Ba-HUEM
MEePBOr0  JOCTYIHOTO  JIOKAJIbHOTO
nopra

DatagramSocket (int port) CO3JIa€T COKET C HCIIOJIb30Ba-HUEM

3aJIaHHOTO ITOPTAa

MeTtojbl knacca DatagramSocket:

void send(DatagramPacket p) OTCBHUIAET 3aJJaHHYIO JlaTarpaMMy

void receive (DatagramPacket p) |mpuHUMaeT JaHHbIE B  3aJaHHYIO
JararpaMmmy

void setSoTimeout (int ms) YCTaHABIMBAET  BpeMsa  OXHUAAHUSA
3aBEpIICHUS onepauuu npuema
JararpaMMmbl B MWUIMCEKyHAax. llo
HCTEUCHUH JAHHOTO BpPEMEHU
co3iaercs VCKJIIOUCHUE

SocketTimeoutException

void

close ()

3aKpPBbIBACT COKET

[TocnenoBarenbHOCTh co3ganuss UDP-cokeTa Ha CTOpOHE cepBepa:

1

Co3nanue o0BeKTa
DatagramSocket, KOTOpbIA OyAeT
MPUHUMATh COEJIMHEHHUSI Ha

3aJlaHHbId  TOpT W OydepoB mns
BBOJIa M BBIBOJIA

DatagramSocket ds new
DatagramSocket (7777) ;
byte[] ib new byte[256];
bytel[] ob new byte[256];

2 |IlomyuyeHue matarpaMMbl OT KiMeHTa DatagramPacket ip =
new DatagramPacket (ib,
ib.length) ;
ds.receive (ip);
3 dopMUPOBAaHUE OTBETA KIMEHTY B

BHUJIE MaccuBa 0alTOB ob
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4  |®opmupoBaHMe  jgararpamMmbel M| InetAddress addr =

OTCBUIKA €€ KIMEeHTy (azpec u mopr, 1ip.getAddress();

KIIMEHTA MOyYaloTcs M3 MojydeHHoii | int port = ip.getPort ();

OT KJIMEHTA JaTarpaMMel) batagramPacket op =

new DatagramPacket (ob,
ob.length, addr, port);
ds.send (dp) ;

5 |3akpbiTHE COKETa ds.close();

[TocnenoBarenbHOCTh co3ganuss UDP-cokeTa Ha CTOPOHE KIIMEHTA:

1 Cosnanue o0bekTa DatagramSocket ds =
DatagramSocket (0e3 ykazammss| new DatagramSocket();
mopra) u OybepoB mis1 BBoma u| PYtell 1b = new byte[256];
BBIBOJIA bytel[] ob = new byte[256];

2 dopMUpOBaHUE 3ampoca CEPBEpPY B
BHJIC MacCuBa OAUTOB ob

3 |@opmupoBaHue  jgatarpaMMmbel  u|DatagramPacket op =
OTCBIIIKA €€ CEpPBEpPY new DatagramPacket (ob,

ob.length, InetAddress
.getByName (server name),
T777) ;

ds.send (dp) ;

4 [Toydenne oTBeTHOW natarpammsbl| DatagramPacket ip =
OT cepBepa new DatagramPacket (ib,

ib.length) ;
ds.receive (ip) ;

5 |3akpbITHE COKETA ds.close();

PaboTta ¢ URL-coegnHeHnsimm

URI (Unifrom Resource Identifier) — yHuduuupoBaHHBI HACHTHUPUKATOP

pecypca. [lpencraBnser coboli CUMBOJIBHYIO CTPOKY, HIACHTH(PHUIIUPYIOIIYIO
Kako-mbo pecypc (00p19HO pecypc MHTEpHET).

URL (Uniform Resource Locator) — yHH(pUIHMpPOBAHHBIN JIOKATOp pecypca.
[IpencraBnsier coboit monknacc URI, koTopwiii kpome HACHTU(UKALMHU J1AaeT
nH(OPMAITHIO 0 MECTOHAXOXKICHUHU pecypca.
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®opmar URL B o0mem Buae (3A€MEHTHI B KBAAPATHBIX CKOOKax MOTYT
OTCYTCTBOBATb):

[mpoTokosi:] [// [moruu|[ :napons] @] xocT [ :mopT] ] [0y Th ]
[?3anpoc] [#dparmeHT]

[Taker java.net coumepxkur knaccel URI m URL mis npencrasnenns URI n URL
COOTBETCTBEHHO, KJacC URLConnection, HCHOJb3YIOMIMNACS MJISI CO3JaHUs
COCMHEHUS C 3aJaHHBIM PECypcoM, M €ro mnojkiacc HttpURLConnection,
peau3yIonmni COeAUHEHUE ¢ pecypcoM 1o rpotokoiy HTTP.

Pexomenyemas nocinenoBaresibHOCTh paboThl ¢ URL-coequnenusmu:

1. Co3zmats URI:

URI uri =
new URI ("http://joe:12345@mail.ru:8080/index.php"
+ "?getMail=1l&page=2#end") ;

URI uri2 = new URI ("http", "“joe:12345”, "mail.ru”,
8080, ”"index.php”,”getMail=1l&page=2","end”);

2. IIpeobpazoats URI B URL:
URL url = uri.toURL();

3. a) OtkpeiTh URL-coeauHeHne U NOTOK JaHHBIX:

URLConnection uc = url.openConnection () ;
uc.connect () ;
InputStream is = uc.getInputStream();

0) OTKpPBITh TOTOK JTaHHBIX:
InputStream is = url.openStream() ;
4. Tlomy4uThb IaHHBIE;
5. 3akpbITh NOTOK U COEAUHECHUE:
is.close(); uc.close();

Hcnonp3oBanne URLConnection MO CPaBHEHUIO C MPOCTHIM OTKPBITHEM MMOTOKA U3
URL 1o3BoJISIET JOMOJHUTENBHO YCTAaHABIUBATH MapaMETPhl COSTMHEHUS], TAKUE KaK
BO3MO>KHOCTh B3aWMOJICUCTBUS C IOJb30BATENIEM, Pa3pEUICHUE 3alMCU U YTCHUS, a
TaKKe TMOJy4yaTh HHQPOPMAIMIO O COCIAMHEHWHU, TaKylo, Kak JaThl CO3JaHUS U
Moau(UKAIINH, THII, JTUHY U KOJUPOBKY COJIEPKUMOTO.
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PaboTta ¢ noTokamu BBoAa-BbiBOAA

Ilomox oOaunvix (Stream) TpeACTaBisieT U3 ce0sd aOCTPaKTHBIM OOBEKT,
npeaHa3HAYCHHBIN ISl TIOMYUYCHUS WK TIepeadd JaHHBIX €IMHBIM CIIOCOO0OM,
HE3aBUCUMO OT CBSI3aHHOTO C IMTOTOKOM MCTOYHHWKA WJIM TPUEMHHUKA JTaHHBIX.

Nepapxua notokos B Java

[loTokM peasn3yroTcst ¢ MOMOILIBIO KJIACCOB, BXOAAIIAX B MAaKeT java.io. [loToku

JEJSITCS Ha JIB€ OOJNBIIMX TPYMIBl — TOTOKW BBOJA, W MOTOKW BBIBOJA. [loTokmM
BBOJA CBSI3aHbl C HCTOYHMKAMHU JaHHBIX, MOTOKH BBIBOJA — C MNPUEMHUKAMHU
JnaHHbIX. Kpome TOro, moToku JensiTcs Ha OalTOBbIE MU CUMBOJIbHBIE. Enununein
oOMeHa I OaWTOBBIX IOTOKOB SIBISETCS OaWT, IS CHUMBOJBHBIX — CHMBOII
Unicode.
Ilomoku 6600a Ilomoku eévieooa
oanumoenie InputStream OutputStream
CUMEBOJIbHDLE Reader Writer

Kpome 3THX OCHOBHBIX MOTOKOB, B HAaKET BXOJAT CHELHMATU3UPOBAHHBIC MOTOKH,
npeaHa3HauYeHHbIe i1 PabOThl C Pa3IUYHBIMU HCTOYHHKAMHU WIW TPUEMHUKAMH
JAHHBIX, a TAKXKe MpeoOpas3yrolre MOTOKH, IpeIHa3HauYeHHbIE TS IpeoOpa3oBaHus
uHpOpMaIMK, TIOCTYMAIOMe Ha BXOJ IIOTOKAa, W BBIJAYM €€ Ha BBIXOJ B
npeoOpa30BaHHOM BHUJE.

Knacc InputStream

[IpencraBisieT aOCTPaKTHBIA BXOAHON MOTOK OAWTOB W SIBIISETCS MPEAKOM JIJIS BCEX
BXOJIHBIX 0OalTOBBIX IIOTOKOB.

Koncrpykrop:

InputStream() Co3gaeT BXOQHOM O0alWTOBBINM ITOTOK

MeTopbl:

abstract int read() Yuraer ouepenHod OalWT JaHHBIX U3 BXOJHOTO
throws IOException MoToKa. 3HaueHue JOJDKHO ObITh oT 0 mo 255. Ilpm

JOCTHXKEHUM KOHIIA MOTOKa Bo3Bpamaercs -1. Ilpu
omrOKe BBOJ/A-BBIBOJIAa TEHEPUPYETCS HCKIIOUEHUE.
[Toaknaccel  JOJKHBI  OOECHEUUTH  peallu3aluio
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TAHHOT'O METOA.

int read(bytel] buf) UYuraer manHeie B Oydep u BO3BpaIaeT KOJIUIESCTBO
NIPOYUTAHHBIX OAHTOB.

Int read(byte[] buf, |Yuraer He 6onee len GaiiToB B Oydep, 3amonHsst ero

int offset, int len) |¢co cmemennem offset, U BO3BpALIAET KOIMYECTBO

MPOYUTAHHBIX OANTOB

void close ()

3akpbIBa€T MOTOK.

int available ()

Bo3Bpamaer KoJIMYECTBO JOCTYNHBIX HA JIAHHBIN
MOMEHT OalTOB I UTEHUSA U3 MTOTOKA.

long skip(long n)

[Iponyckaer yka3aHHOE€ KOJIMYECTBO OallTOB U3
MOTOKA.

boolean
markSupported ()

[IpoBepka Ha BO3MOXHOCTh IOBTOPHOTO YTEHUS W3
IIOTOKA.

void mark (int limit)

VYcranaBnuBaeT — METKYy — JUISL  TMOCJIEIYIOIIETO
MOBTOPHOTO 4YTeHHUA. limit — pa3Mmep Oydepa s
OTIepaIly TIOBTOPHOTO YTCHHSI.

void reset ()

Bo3Bpamaer ykaszarenb MOTOKAa Ha MPEABAPUTEIBLHO
YCTAaHOBJIIEHHYKO  METKy. JlajnbHeWne  BBI3OBBI
MeToda read () 6yz[yT CHOBa BO3BpalllaTh JaHHBIC,
HayuHas ¢ 3aJJaHHOM METKHU.

Knacc OutputSrteam

[IpencrapisieT aOCTPaKTHBINA BBIXOAHOM MOTOK OAWTOB M SIBJSETCS MPEAKOM JJIsl BCEX
BBIXOJHBIX 0aliTOBBIX IIOTOKOB.

Konctpyxkrop:

OutputStream()

Co3maeTr BbIXOMHOM OalTOBBII ITOTOK.

MeTtonapbl:

abstract void write (int n)

throws IOException

3anuceiBaeT OYEpeNHOW OalT MaHHBIX B
BBIXOJIHOM TOTOK. 3HA4YallUMH SIBIIAIOTCA &
MJIAIIIUX OWUTOB, CTApIIUE - UTHOPUPYIOTCH.
[Ipu ommbke BBOAA-BBIBOJA TE€HEPUPYETCS
VCKITFOUCHUE. [Tonkmaccer JOJIKHBI
00eCIeunTh pean3alnio TaHHOTO METO/Ia.
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void write (byte[] buf) 3anuchIBacT B IOTOK JTaHHBIE U3 Oydepa.
void write (byte[] buf, 3anuchIBacT B MOTOK len OalToB u3 Oydepa,
int offset, int len) |yayypag co cmemenus of fset.
void close() 3aKpbIBacT MOTOK.
void flush () 3acTaBiseT OCBOOOJUTH BO3MOXKHBIN Oydep
MOTOKa,  OTHpaBisisi  HA  3alUCh  BCE
3alMCaHHbIC B HETO JJaHHBIC.

Knacc Reader

Hpe,Z[CTaBJ'IHeT a6CTpaKTHBIﬁ BXO,HHOfI IMOTOK CHMBOJIOB U ABJIACTCA IPCAKOM IJIA

BCCX BXOAHbBIX CHMMBOJIBHBIX ITOTOKOB.

Koncrpyxkrop:

Reader ()

MeTtonabr:

CO3/1a€T BXOHON CUMBOJILHEII ITOTOK

abstract int read() throws

IOException

Yuraer ouepennoit cumBon Unicode wu3
BXOJHOI0 NoTOKa. IIpym IOCTM>KEHMHM KOHIA
noTtoka Bo3Bpamaercs -1. [Ipu ommbke BBOJa-
BBIBOJA TEeHEPUPYETCS VCKIIFOYCHUE.
[Tonkaccel 1OJIKHBI 00ECIEUNTD PEATU3ALIUI0
JAHHOTO METO/A.

int read(char[] buf) Yuraer nanHele B Oydep u BO3Bpa-maer
KOJIMYECTBO MPOYUTAHHBIX CUM-BOJIOB.
Int read(char[] buf, int |UYuraer He Ooiee len cUMBOJIIOB B Oydep,

offset, int len) 3aIONIHSASL €0 CO CMEIIeHWeM offset, H
BO3BpAIllaeT  KOJIMYECTBO  MPOYUTAHHBIX
CHMBOJIOB

void close () 3aKpBIBAET MOTOK

int available() BO3BpaIlaeT KOJMYECTBO JOCTYMHBIX Ha

I[ElHHI)IfI MOMCHT CHMBOJIOB AJI1 YTCHHA M3
IIOTOKa

long skip(long n)

IMPOIIYCKACT YKa3aHHOC KOJINYCCTBO CMMBOJIOB
H3 II0TOKAa
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boolean markSupported () MpoOBEpKa Ha BO3MOXHOCTh IOBTOPHOI'O
YTEHHUS U3 IIOTOKA

void mark (int limit) YCTaHABIMBAET METKY JUIS IOCIIEIYIO-IIETO
MOBTOPHOTO 4TeHUsA. 1imit — pa3mep Oydepa
JUTS OTICPAIIAX TTOBTOPHOTO UTCHUS

void reset () BO3Bpallaer yKaszaTesb IIOTOKA Ha
MPEBAPUTEIIBHO  YCTAaHOBJCHHYIO  METKY.
JlanpHelilve BbI30BBI MeTOJa read () OyayT
CHOBAa BO3BpalllaTh JaHHbIC, HAuyUHAs C
3aJlTaHHON METKH.

Knacc Writer

[IpencraBisieT aOCTPAaKTHBIM BBIXOJHOM MOTOK CHMBOJIOB M SIBJISICTCS MPEIKOM JIJIst
BCEX BBIXOJIHBIX CUMBOJILHBIX [TOTOKOB.

Konctpyxkrop:

Writer () CO3J1a€T BBIXOJJHOM CHUMBOJIBbHBIN MOTOK

MeTtonpbr:

abstract void write(int n) 3amuceiBaeT ouepenHoit cumBoia Unicode B
throws IOException BBIXOJHOW MHOTOK. 3HAyYa-IMUMHU SIBISIOTCSI 16
MJIQJIIMX OWTOB, CTApIINE - UTHOPHUPYIOTCS.
[Ipn ommOKke BBOJA-BBIBOJA T'E€HEPHUPYETCS
ucKiIro-ueHue. Iloakmacchl HOJDKHBI oOecrie-
YHUTh PEAIU3AIMIO TAHHOTO METO/Ia.

void write(char[] buf) 3anuchIBaeT B MOTOK JaHHbIE U3 Oydepa.
void write (char[] buf, 3anmuchbiBaeT B IIOTOK len CHMBOJIOB U3
int offset, int len) Oy(epa, HauUMHAs CO CMEIIEHUs of fset

void close() 3aKPBIBAET IIOTOK

void flush() 3aCTaBjIseT OCBOOOJUTH BO3MOXKHBIN Oydep

ITIOTOKA, OTIIpaBJIAA Ha 3aIIucCh BCC
3aIlIMCaHHBIC B HCT'O JaHHBIC.

CneunannsnpoBaHHble NOTOKK

B maker java.io BXOAAT MOTOKM AJisi pabOThl CO CIEAYIOIIMMU OCHOBHBIMHU
TUIIAMU UCTOYHUKOB U TPUEMHHUKOB JTAHHBIX:
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mun oanmoevie CUMBOJIbHDbIE
OaHHbIX 6XO00HOII 8bIX00HOUL 6XO00HOII 6bIXO00HOU
¢aﬁﬂ FileInput- FileOutput- FileReader FireWriter
Stream Stream
maccue |ByteArray- ByteArray- CharArray- CharArray-
InputStream |OutputStream Reader Writer
cmpoka |~ - StringReader |String-
Writer
KoHgeliep PipedInput- |PipedOutput- PipedReader |Piped-
Stream Stream Writer

KoHCTpyKTOpBl 3TUX MOTOKOB B Kaue€CTBE apryMeHTa IPUHUMAIOT CCBHUIKY Ha
MCTOYHUK WJIM MPUEMHUK JIaHHBIX — (paidji, MacCUB, CTPOKY. MeToAbl JJisl YTEHUS U
3allMCA JIAHHBIX — read () I BXOAHBIX IOTOKOB, write () MIJIS BBIXOJIHBIX
noTokoB. KoHBeliep nMeeT 0COOEHHOCTh, YTO MCTOYHUKOM JaHHBIX JJII BXOJHOTO
KOHBeMepa SBISETCS BBIXOJHOM KOHBEHep, W HaoOopoT. OOBIYHO KOHBEHepbl
UCIIOIB3YIOTCSA JUIsi OOMEHa JaHHBIMH MEXIy JBYMS IIOTOKAMH BBITIOJHCHUS
(Thread).

[Ipumep ureHus naHHBIX U3 (aiina:

FileReader f = new FileReader (“myfile.txt”);
char[] buffer = new char[512];
f.read(buffer);

f.close();

[Mpeobpasytoume NOTOKN

OTOT THUI TOTOKOB BBIMOJNHAET HEKHUE NPeoOpa3oBaHUs HAJ JAHHBIMHU JIPYTUX
MOTOKOB. KOHCTPYKTOpPBI TaKMX KJIACCOB B KAUYE€CTBE apryMEHTa MPUHHUMAIOT MOTOK
JTAHHBIX.

Knaccel BufferedInputStream, BufferedOutputStream, Buf feredReader
U BufferedWriter mnpeaHasHaueHbl uisi Oydepuzanuu BBOJA-BbIBOJA. OHHU
MO3BOJISIIOT YUTAaTh M 3alUCHIBaTh JaHHBbIC OonbimuMu Onokamu. [Ipu sTom oOmMeH
JTAHHBIMH CO CTOPOHBI NIPUIIOKEHUS BeJieTcs ¢ Oydepom, a mo Mepe HEOOXOAUMOCTH
B Oydep W3 WCTOYHWKA JAHHBIX MOATPY’KACTCS HOBAas MOPUHS TAHHBIX, JHOO W3
Oydepa maHHBIE MEPENMUCHIBAIOTCS B NMPUEMHUK AaHHBIX. Kiacc BufferedReader
MMEET JIONOJHUTEIbHBIM METOJl readlLine () I 4YTEHUS CTPOKM CHMBOJIOB,
OTPAaHUYEHHOW  pPa3JEIINTEIEM  CTPOK. Kmacc BufferedWriter wumeer
JOIIOJIHUTENBHBIA METOA newLine () I BBIBOJA Pa3lEIUTENsl CTPOK.

Knaccel InputStreamReader W OutputStreamWriter nOpegHAa3HAYCHBI IS
npeoOpa3oBaHusi OANTOBBIX IMOTOKOB B CHMBOJIBHBIE W HaoOopoT. KoampoBka
3aJlaeTcs B KOHCTPYKTOpe Kiacca. Eciu oHa omylieHa, TO UCMOJIb3yeTcsl CUCTEMHAas
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KOJIMPOBKA, YCTAHOBJICHHAas 10 yMOJ4YaHWI0). B  KOHCTpyKTOp  Kjacca
InputStreamReader mepemaeTcs Kak apryMeHT OOBEKT Kilacca InputStream, a
B KOHCTPYKTOp Kilacca OutputStreamWriter — 00BEKT Kjacca OutputStream.
Meronel read () M write () 3THX KJIAaCCOB AHAJIOTWYHBI METOJIAM KJIACCOB Reader
UWriter.

[IpumMep UCTOIB30BAHUS:

Bapuanr 1:

FileInputStream f = new FileInputStream(“myfile.txt”);
InputStreamReader isr = new InputStreamReader (f);
BufferedReader br = new BufferedReader (isr);

br.readLine () ;

Bapuanr 2:

BufferedReader br = new BufferedReader (

new InputStreamReader (

new FileInputStream(“myfile.txt”)));
br.readLine () ;

f — moTok 6aiiToB u3 (aina myfile.txt;

isr — MOTOK CUMBOJOB, NMPe0Opa30oBaHHBIM M3 OANTOBOrO C y4eTOM CHUCTEMHOM
KOJIMPOBKY;

br — IOTOK CUMBOJIOB C MOAJICPKKON Oypepu3aiuu.

Kinaccel DataInputStream u DataOutputStream NpeHA3HAYEHBI U 3aIIUCH U
YTCHUSA NPUMHUTHUBHBIX THUIIOB JAHHBIX H COJACPKAT METOJAbl readBoolean (),
readInt (), readDouble(), writeFloat (), writeByte() U Jpyrue
nogoOHble MeTOAbl. [l yCHemHOro 4YTeHWUsl TaKuX JIaHHBIX U3 IIOTOKa
DataInputStream OHHU JOJDKHBI OBITh NMPEIBAPHUTEIBHO 3alUCAHBI C ITOMOIIBIO
COOTBCTCTBYIOIINX METOAOB DataOutputStream B TOM KE MOPIIKE.

Knaccol PrintStream v PrintWriter npeaHa3HadyeHbl sl (POPMATHPOBAHHOTO
BbIBOJIa B MOTOK BBbIBOJA. B HHMX ONpEnEerIeHO MHOXKECTBO METOJOB print () H
println () C pa3aMYHBIMHU APryMEHTAMU, KOTOPBIE MTO3BOJISIIOT HAIIEYATaTh B ITIOTOK
apryMEHT, MPEJCTaBIEHHbI B TEKCTOBOM (popme (C MCIOJI3b30BAHUEM CHCTEMHOM
KOJIUPOBKH). B KauecTBe apryMeHTa MOXKET HCIOJIb30BaThCS JIFOOON MPUMUTHUBHBIN
TUIl JaHHBIX, CTPOKa W 000N 00BEeKT. MeToasl println MOOABISIOT B KOHIIE
pa3aeInuTeNb CTPOK.
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CTtaHOapTHble NOTOKN BBOAA-BbIBOAA

Kimacc java.lang.System comepXuT 3 1o, NPEACTABIAIONIUX COOOM
CTaHJapHbI€ KOHCOJbHBIC TOTOKH:

none Knacc nomoK nO YMOJIYAHUIO
System.in | InputStream | craHgapTHBIN TOTOK KJIaBuaTypa
BBOJIA
System.out| PrintStream | craHAapTHBINA HOTOK OKHO TepMHHANA
BBIBOJIA
System.err| PrintStream | craHmapTHBINA MTOTOK OKHO T€pMHUHAaIa
omunoOoK

Nmeercs BO3MOKHOCTBH MEPEHANPABIATh JAHHBIE TNOTOKM C ITIOMOIIBK) METOJIOB
System.setln, System.setOut, System.setErr.

HpI/IMep YTCHHA JaHHBIX C KJIaBUATYPbI U BBIBOAA B OKHO TCpMHHAJIA:

BufferedReader br = new BufferedReader (

new InputStreamReader (System.in));
String s = br.readLine();
System.out.println (“BeemeHa cTpoka : “ + s);
System.out.println (“nuHa cTtpoku : “ + s.length);
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Cepunanusauus oo6bLeKToB

Cepuanuzanusi 00beKTOB - 3alUCh OOBEKTA CO BCEMU MOJSIMU M CChUIKAMH Ha
Ipyrue OOBEKTHI B BHUJE TMOCIEAOBATEIBHOCTU OAWTOB B TMOTOK BBIBOJA C
MIOCTIEAYIOIUM BOCCO3/IaHUEM (JIecepralii3aireii) KOMUU 3TOr0 00beKTa IMmyTeM
YTEHUS TIOCJICIOBATEILHOCTH 0ATOB COXPAaHEHHOTO O0BEKTA U3 TIOTOKA BBOJIA.

NHTepdenc java.io.Serializable

HuTepdeiic-MeTka, yKa3pIBaOIINN HA TO, YTO PEATU3YIONIUHI €ro KJIacc MOXKET OBITh
cepuanu3oBad. [loms kmacca, He TpeOyromme cepUalM3allK, JOJDKHBI HMETh
MoauduKaTop transient.

Knacc java.io.ObjectOutputStream

[IpennasHaueH JUIst 3alIMCH B TIOTOK BBIBOJIA IIPUMHUTHUBHBIX THIIOB, IMOJ0OHO KIIACCy
DataOutputStream U 0OBEKTOB (MEPAPXUUECKH).

KoncTpykrop kinacca ObjectOutputStream:

ObjectOutputStream (OutputStream o) |Co3zmaer 00BEKT KJiacca,
CBSI3aHHBIN C BBIXOJHBIM IMOTOKOM
o.

Mertoppl knacca ObjectOutputStream:

void writeObject (Object |HMepapXu4ecKu 3alUChIBACT B MOTOK 3a/IaHHbBIN
obJj) OOBEKT.

void 3ajaeT BEPCHIO MPOTOKOJIA CEepHUATTU3A-IHH
useProtocolVersion (int v) [ObjectStreamConstants.PROTO-

COL VERSION 1 (mcmomp3oBasack B JDK
BEPCHUH 1.1) WJIN ObjectStream-
Constants.PROTOCOL VERSION 2 (mc-

HOHB3y€TC$I M0 YMOJIYaHHUIO HAYHWHasA C BCpCI/II/I
JDK 1.2).

void defaultWriteObject () |Br3piBaeTcst ©3  MeToda writeObject
cepHalM3yeMoro Kjacca JUI COXpa-HEeHHUS
HECTATUYCCKUX W HETPAH3UTHUBBIX IMOJIEH ATOTO
KJ1acca

writeBoolean, writeByte, ([Meroapl, aHalOrMYHBIE METOJAM  KJjlacca
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writeShort, writeChar, DataOutputStream /i 3alUCH B IIOTOK

writelnt, writelong, MPUMHUTHUBHBIX TUIIOB.
writeFloat, writeDOuble,

writeUTF

Knacc java.io.ObjectinputStream

[TpennazHaueH [uisi MOJy4YeHUs U3 MOTOKAa BBOJA NMPUMUTUBHBIX THIIOB, MOJ00HO
Kjaccy DataOutputStream W OOBEKTOB (MEPApXUYECKH), KOTOpbIE ObLIU
IpeBapUTEIILHO 3aMMCaHBI ¢ TIOMOIIBIO Kilacca ObjectOutputStream.

KoncTpykrop kinacca ObjectInputStream:

ObjectInputStream (InputStream |Co3maeT OOBEKT Kiacca, CBSI3aHHBIA C
1) BXOJIHBIM ITOTOKOM 1 .

Metoasl knacca Object InputStream:

Object readObject () [TonydaeT U3 MOTOKA 3aJlaHHBIA OOBEKT U
BOCCTaHABJIMBAET €r0 HEPAPXUUCCKHU.

void defaultReadObject () Be3piBaercs U3 MeTona readObject
CEepHAIIN3YEMOIO KJ1ac-ca VIS
BOCCTAHOBJICHMUS HECTaTHUYECKUX u
HETPAH3UTHUBBIX ITOJIEN ITOTO KJlacca.

readBoolean, readByte, Metonasl, aHaJOTMYHBIE METOJAM Kiacca
readShort, readChar, readInt, |pDataInputStream Uil YTEHUSA U3
readLong, readFloat, MOTOKA IPUMUTUBHBIX THUIIOB.

readDouble, readUTF
B cmywae, ecim craHgapTHOTO TOBEICHHS JUIS CEpHAIM3alMU  OOBEKTa
HEJIOCTaTOYHO, MOXXHO OIpPEICIUTH B CEPHAIN3YEMOM KJIacCe€ METOABl private
void writeObject (ObjectOutputStream o©oos) W private wvoid
readObject (ObjectInputStream ois), U OOPEACTUTh B HUX HEOOXOIUMBIE
JIEUCTBUS 110 CEPUATTU3AINH.

[Tpumep cepuanuzaniy 1 BOCCTAHOBIIEHUSI OOBEKTA:

ObjectOutputStream oos = new ObjectOutputStream (

new FileOutputStream(“file.ser”));
oos.writeObject (new Date());
oos.close () ;

ObjectInputStream ois = new ObjectInputStream (
new FileInputStream(“file.ser”));

Date d = (Date) ois.readObject ()
ois.close();
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NHTepdrenc java.io.Externalizable

[IpennasHaueH s peajqu3alMu KilaccaMu, KOTOPBIM TpeOyeTcsi HeCTaHIapTHOE
MOBEJICHUE TIpU cepuanu3anuu. B wuHTepdeiice ommcansl 2 Meroga —
writeExternal (ObjectOutput o©) ¥ readExternal (ObjectInput 1I),
MpeJHAa3HAYEHHBIN /I 3alUCU M YTeHHsI COCTOsSIHUS oO0BekTa. [lo ymomdanuio
HUKAKUXE T0JIA 00bEKTa, peasiu3yloero nurepdeic Externalizable, B MIOTOK HE
NepENArOTCs.

KoHTponb Bepcun cepmannsayemoro Kracca

OueBHIIHO, YTO MpPU CepUaIU3alUU O00bEKTa HEOOXOIMMO COXPaHATh HEKOTOPYIO
uHpopManuo0 O  KJacce. Ora wuHpOpMALMS  ONUCHIBAETCA  KJIAcCOM
java.io.ObjectStreamClass, B HEE BXOJWT MMS Kilacca M HUACHTU(DUKATOP
Bepcuu. [locnennuii mapameTp BaxeH, Tak Kak Kjacc 0ojee paHHEW BEPCUU MOXKET
HE CyMeTb BOCCTAHOBUTH CEpPUAIM30BAHHBIH OOBEKT OoJjiee TMO3THEH BEpCHUHU.
N nentuduxarop KJjlacca XPaHUTCS B IIEPEMEHHOU THUTIA long
serialVersionUID. B TOM ciy4ae, €Ciid KJIacC HE ONPEAEIAET 3Ty NIEPEMEHHYIO,
TO KIacC ObjectOutputStream aBTOMAaTHYECKH BBIYMCISIET YHUKAJIbHbBIN
uAeHTU(UKATOpP BEPCUM JUIsl HEro ¢ momolbio anroputMa Secure Hash Algorithm
(SHA). Ilpm wu3mMeHeHHH KaKOW-TMOO TEPEeMEHHOM Kilacca WIM KaKoro-HHOYIbh
METO/Ia He-private NPOUCXOJUT HU3MEHEHHE STOro 3HadeHus. [ BbIYMCIEHUS
NEPBOHAYAJIBHOIO 3HAYEHUS serialVersionUID HCHOIB3YyETCSA yTHINTA Serialver.

Cepuanunsaunsi annneTtos

OnHo#t u3 obnactell MPUMEHEHHs CepUaIn3alii OOBEKTOB SIBISIETCA CepUATU3ALIUS
anrieToB. B ter <APPLET> noOasngercst arrpudyr OBJECT, KOTOPBIN
UCIIOJIb3yeTCsl BMeCTO CODE Uil yKazaHus Ha (aill cepuaan30BaHHOIO OOBEKTA.
BerpetuB naHHBIA Ter, mporpaMMa-poCMOTOPIIMK BOCCTaHABIMBAET AamIUIET W3
CEepUAIN30BaHHOr0 00beKTa. JlaHHBI cmocoO® XOopom TeM, 4YTO IO3BOJSET
UCIIOJIb30BaTh alIlIEThl YK€ B MHULIUATU3UPOBAHHOM COCTOSTHUH.

AMNIUIETHl MOKHO CEPUATM3UPOBATH MIPU MOMOIIU YTUIUTHI appletviewer. Jlyis sToro,
[I0CJIE TOIO KaK BBIINOJHATCS METOAbLI init () U start (), HEOOXOIUMO BI>I6paTI> B
MEHIO KOMaHAy Stop, 4TOOBI OCTAHOBUTH BBIMOJHEHUE AMIIETa, U KOMaHIy Save Jist
cepuanu3anuu amnmera B ¢ain. Ecim cepuanuzainus npowaeT ymadHo, Oyner
3anucaH (aitn ¢ pacuimpenuem .ser. [lociae yero MoXHO MCIOJIB30BATH CJICIYIOIIHIMA
HTML-kox njist anruiera:

<APPLET OBJECT = "MySerialApplet.ser" WIDTH=400 HEIGHT=200>
</APPLET>
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RMI - BbI30OB yAaneHHbIX MeTOO0B

RMI (Remote method invocation) — TEXHOJIOTHS PACTPEICICHHOTO OOBEKTHOTO
B3aMMOJICHCTBHS, TIO3BOJISIONIAsT 0OBEKTY, PACIIOIOKEH-HOMY Ha CTOPOHE KIIMEHTA,
BBI3BIBATH METOJBI OOBEKTOB, PACIIONIOKCHHBIX HAa CTOPOHE cepBepa (yIaaeHHBIX
00BeKTOB). [[71s1 mporpaMMucTa BbI30B YJAJICHHOTO METO/Ia OCYIIECTBIISIETCS TaK XKe,
KaK M JIOKQJIHOTO.

Ctpyktypa RMI

O6mas crpykrypHas opranuzanus texnonoruu RMI npusenena Ha puc. 8.

Knuent RMI Cepsep RMI
3ariyuku Kapkac

1l 1l

VYpoBeHb yJaJI€HHBIX CCHUIOK (BUPTYAJIIbHOE COCIMHEHUE)

[ [

TpaHcrIOpTHBIN YpPOBEHB (CETEBOE COECTUHEHUE)

Pucynox 8. Cmpykmypa RMI

OnpeneneHus

Yoaneunvii o6vexm — 0OBEKT, METOJBI KOTOPOTO MOTYT OBITh BBI3BAHBI W3
JIPYyrol BUPTYAIbHOW Java-MaliuHbI, BO3MOYKHO PACIOJIOKECHHOW Ha JIPyrou
BBIYUCIIUTEILHOU CUCTEME.

Yoanennvii ummepgpeiic — wuHTEpPENC, KOTOPHIA pEaANM3yIOT yJaJCHHBIC
OOBEKTHI.
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Bvi3o6 yoanennoeo memooa — NEUCTBUE TI0 BBI30BY METOJA U YAAJICHHOTO
uHTepdeiica, peaTn30BaHHOTO B yJIaJleHHOM oOBeKTe. BbhI30B Takoro meronaa
HMEET TaKOH K€ CUHTAKCHUC, KaK U BBI30B JIOKAJILHOTO.

Cepsep 06vexmog — mporpaMmma, NpeJoCTaBIsIoIas yAaJIEeHHbIE METOIbI s
BBI30BA.

Kauenm — niporpamma, OCyILECTBIISIONIAS BBI30B YIAJIEHHBIX METOAOB.

Kamanoe yoanennvix ob6vexmoe (RMI Registry) — cnyxeOHasg mnporpamma,
paboTaromas Ha TOW K€ BBIUUCIUTEIIBHOW CHCTEME, YTO M CEpBEP OOBEKTOB.
[To3BonsieT ompenensiTh OOBEKTHI, IOCTYMHBIE TSI YJAJICHHBIX BBI30BOB C
JAHHOTO CepBepA.

Obvexm-3aznywka (Stub) - TOCPEIHUK YAAJIEHHOTO OOBEKTAa CO CTOPOHBI
kiuenTa. [Ipeqnasnaden mis 00paboTKH apryMEHTOB U BBI30BA TPAHCIIOPTHOTO
YPOBHSI.

Anroputm pabotbl ¢ RMI
1. Onpenenenue ynajieHHbIX UHTEPHENUCOB.
2. Cosnanue ceppepa.
3. Co3nmaHue KiIMEeHTA.
4

3amycK KaTtajaora yJIajJeHHbIX 00bEKTOB, CEPBEPA U KIMEHTA.

OnpeneneHune yaaneHHbIX NHTepgencos
TpeboBanus K yIaJIeCHHOMY UHTEepdercy:

* JIOJDKECH UMETHh MOI[I/I(l)I/IKaTOp public;

* JIOJDKEH HACJIEOOBAThHCA OT Jjava.rmi.Remote;

* KaxIplii MeTon wuHTepdeiica HoMKeH OOBSBIATH, UYTO OH BBIOpachIBaeT
java.rmi.RemoteException;

* apPryMEHTBl M 3HAYEHHUS METOJOB JOJKHBI HMETh NPUMUTUBHBIN WA
cepualiu3yeMbli THIL, JIMOO TUN yJaJIeHHOTrO HHTEpdeiica.
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package hello;
import java.rmi.*;

public interface Hello extends Remote {
String sayHello () throws RemoteException;

}

Co3gaHune cepBepa

1. OOBsBIIEHHE KJIacca, peaIM3yIOUIero yIajJeHHbIN HHTepdeiic:

package hello;

public class Server implements Hello {
public Server () { }
public String sayHello ()

{ return “Hello, World!”; }

2. Co3maHue M JKCIOPT yAAICHHOTO 00BekTa. Meroa exportObject Kiacca
java.rmi.server.UnicastRemoteObject OSKIOPTUPYET yAAICHHBIA
O0OBEKT, MO3BOJISAA €My NPUHUMATh YJAJI€HHbIE BHI30BbI HA AHOHUMHBII MOPT.
Meton BoO3Bpalaer OOBEKT-3ariayllKy, KOTOpas IMepefacTcsi KIUEHTaM.
MoXHO 3a1aTh ONPEACIIEHHBIM NOPT, yKa3aB €ro B KadeCTBE BTOPOTO
aprymenra. Jlo Bepcum JDK 1.5 3armymku co3gaBajiuch € TOMOIIBEO
MHCTPYMEHTa rmic. OITOT cHnoco0 HEOOXOJMMO NPHUMEHATH B Ccllydae
HEOOXOJUMOCTH 00ECTIEYUTh COBMECTUMOCTD C MPEAYIIMMU BEPCUSIMU.

Server obj

Hello stub

new Server ();

(Hello) UnicastRemoteObject.exportObject (obj,0)

’

3. 3apeructpupoBaTh ynajieHHbIN 00BeKT B KaTanore RMI registry:

Registry reg

reg.bind (“Hello”,

LocateRegistry.getRegistry () ;

stub) ;

Co3gaHue KIMeHToB

1. IlomydeHue CChIIKU Ha yJaNeHHbIN MeTo ] u3 Katanora RMI registry:

Registry reg

LocateRegistry.getRegistry (hostname) ;
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Hello stub = (Hello) registry.lookup("Hello");

2. BbI30B yJaIECHHOTO METOAA

String response = stub.sayHello();

System.out.println (response) ;

3anyck katanora, cepsepa 1 KNMeHToB

Jns UNIX/Linux:

rmiregistry &

java -classpath path \
-Djava.rmi.server.codebase=file:path/ Server &

Java -classpath path Client

Jns Windows:

start rmiregistry

start java -classpath path
-Djava.rmi.server.codebase=file:path/ Server

Jjava -classpath path Client
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‘pacdbnyecknn nHTepdenc nonb3oBartens

B Java cymiectByer nBe peannzanuu rpaguueckoro moiab30BaTeIbCcKOro HHTepdeiica
— java.awt M javax.swing.

AWT — Abstract Window Toolkit

java.awt - Habop kiaccoB-o0epTok kommoHeHToB GUI omepanuoHHOM
CHCTEMBI, Ha KOTOPOW BBINOJIHAETCS Java-TpHIIOKEHHE.

Komnonentst AWT peann3oBaHbl mIaTHOPMO3aBHCHMBIM CIIOCOOOM Ha KaXKIOH
peanm3anuy java MamuHbL. [Ipwm 3TOM I TIOJIB30BaTENsl CYIIECTBYET HEpapXus
00epToK, O00JIaAONIMX Pa3HOW peanu3anueil rpa@uyecKkoro MpeaCcTaBlIeHUs Ha
pa3HBIX ApXUTEKTypax.

CrtpykTypa nakera java.awt IpuUBelieHa Ha puc. 9.

KOMMOHEHTbI

Komnonenm (java.awt.Component) — 0a30BBbIH KJIACC, OIPEICIISIOIIHIA
OoTOOpakeHHE Ha JKpaHe M TMOBEACHHE KaXJO0ro 3JIeMeHTa uHTepdeiica mpu
B3aUMOJICHCTBUM C MOJIb30BaTElEM. 3aJaeT pa3Mep, LBET, OTCTYyMbl, 00JacTb
OTOOpaXeHUs M TOPOXKAAET OCHOBHBIE cOObITHA. Kiacc nexaTr B OCHOBE
UEPAPXUH.

JUJis KOMIIOHEHTOB MOKHO YCTaHOBHTb MHO>KECTBO pa3HbIX aTpUOyTOB, TaKUX Kak
LBET, LIPU(PT U MHOKECTBO APYIHX.

Hampumep, nns ycraHoBku  1Beta ¢oHAa M MEpPEIHEro IUIaHA HCIHOJIb3YIOTCS
CJIEAYIOIINE METOMBI:

setBackground (Color); // ycTaHoBKa liBeTa GoHa KOMIIOHEHT
setForeground (Color); // ycTaHOBKa LBeTa Ha IepelHeM I1JlaHe
// (HanpuMmep, HAOOKCh Ha KHOIKE)

Jns ompenesnieHus 1BETa MCMOJIB3YETCs KilacC java.awt.Color, B KOTOPOM IIBET
MOXHO 3aJ1aTh 00 Tpu momortu Tadbauisl RGB, m1bo mpu momMonu nepeMeHHbIX
KJacca.

Jlnst ycraHoBku mipudTa MCHONB3YeTCS METON setFont (Font). Bee Haamwucw,
MpUHAJICKAITUE JTaHHOMY KOMIIOHEHTY OymyT HamwmcaHbl 3TH mpudtom. Jlns
ompeneneHuss mpudTa UCIOIb3yeTCs Kiace java.awt.Font, B KOTOPOM MIPUT
onpenensiercs yepes 3 mapamerpa: ums (Helvetica), ctuns ero nanucanus (BOLD) u
BBIcOTa (12).
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java.lang.Object [« Image

~_y|__ImageQbserver

Compénent — Button

/
/
'

il

—  Canvas FileDialog

4 Choice I

Checkbox

Dialog

[

Container ¢ Window

Frame

il

r java.io.Seralizable | |— Label —{ ScrollPane

List Panel

—  ScrollBar

TextArea

TextComponent

B0
L

TextField

java.lang.Object

:

MenuComponent Menultem

CheckboxMenultem

Menu PopupMenu I

Pucynok 9. Cmpykmypa nakema java.awt

:

B03MO0XHOCTH BKITIOUaTh H300paKEHUS B MPOTPAMMY PEaTU3yeTCsl Yepe3 MOTOMKOB
a0CTpakTHOTO Kjlacca Image.
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KHonka (Button)

Bremnuit Bua KOMInoHeHTa npuBeAEH Ha puc. 10.

Buttonl

Pucynoxk 10. Knonka

Button b = new Button ("New Button");

[TpocTeiimmii KOMIOHEHT  TOJB30BATENBCKOrO  HMHTepdeiica, NPUMEHIEMbIN
IIPAKTUYECKH BO BCEX MPUIIOKEHHUSIX.

Jlist co3nanusi HOBOrO KOMIIOHEHTa HEOOXOJMMO CO3JaTh OOBEKT 3TOr0 Kiacca, B
IIPUBEJECHHOM MPHUMEPE B KAYECTBE apryMEHTa IepeaeTcsl CTpOKa-3arojaoBok. Ilpu
CO3/IaHUU HOBOM KHONKHM MOYKHO MCIOJIb30BaTh KOHCTPYKTOP O0€3 apryMEeHTOB.

[MepekntoyaTtenu (Checkbox)

BuenrHuii BUa KOMIIOHEHTa IPUBEIEH Ha puc. 11.

W checkl
W check?

_|check3

Pucynox 11. Ilepexnrouamenu

Checkbox ch = new Checkbox ("One", true);

JIaHHBI KOMITOHEHT MO3BOJSET BU3YaJIbHO YCTAHABIMBATh 3HAYECHUSA on WU of f
Ui nepeMeHHou. [Ipy MCnoNb30BaHUM HECKOJBKUX MEPEKIIFOYATENICH, HECKOJIBKO
MEPEMEHHBIX MOTYT IPUHUMATh 3HAYEHUE On.

[Tpu co3gannm HOBOrO 0OBEKTAa HEOOXOAMMO 337aTh KaK CTPOKY Ha3BaHUE, TAK U €ro
3HaueHue. HeoOXoAuMMO MOMHHUTH O TOM, YTO IPH MCIOJIH30BAHMM B KayeCTBE
napaMmerpa oObekTa THUHa CheckboxGroup MO KpaiHed Mepe XOoTs Obl OauH
CheckBox JOJKEH OBITh B COCTOSTHUU On.

Mpynnbl nepekntoyateneit (CheckboxGroup)

BuenHui BUa KOMIIOHEHTa IPUBEIEH Ha puc. 12.
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blue
() ¢ red

Pucynox 12. I'pynna nepexnouameneii

CheckboxGroup cbg = new CheckboxGroup () ;
add (new Checkbox ("yellow", cbg, false));
add (new Checkbox ("green", cbg, true)):;
add (new Checkbox ("blue", cbg, false));
add (new Checkbox ("red", cbg, false));

Jns  WCcmoyib30BaHWS 3TOTO  KOMIIOHEHTA HEOOXOJAMMO HAJIMYME N-4ucia
nepekiroyaTeneil. AJITOpPUTM CO3[aHUs TPYIIbl MNEPEeKIoYaTesied ClIeAyHOIIU:
WHULMAIN3a1uss HoBoro oOwekra thna CheckboxG oup u gobaBieHuMe K HEMY
nepexsovaresnen npu nomouy meroga add() .

Cnwuckn (List)

CrnuckoM Ha3bIBaeTCsi HAOOP AJIEMEHTOB, OJIMH WJIM HECKOJBKO U3 KOTOPBIX
MOTYT OBITh BBIOpaHbI U3 CO3/1aBAEMOT0 OKHA C MPOKPYTKOM.

Jlns co3manus criMcka HeoOX0IMMO:

* WHUIMAIU3AIUS O00BbeKTa TUMAa List (B KOHCTPYKTOpE 3aJaeM 4YHUCJIO

BUJIUMBIX CTPOK M aTTPUOYT, OMNPENCISAIONUA BO3MOXKEH JIM BBIOOP
HECKOJIbKUX CTPOK OJHOBPEMEHHO);

* no0aBjeHHE CTPOK METOJIOM add ().

Venus
Earth
JavaSoft

Pucynox 13. I'pynna nepexnouameneii

Bo3MoXHO wuCHonb30BaHUE IMYyCTOrO KOHCTpykTopa. I[lpumepsl crnmckoB ¢

HUCIIOJB30BaHUCM OJWMHOYHOI'O M MHOXXCCTBCHHOI'O Bmﬁopa IMpEACTAaBJICHBI Ha pHUC.
13.

List 1st = new List (4, false);
lst.add ("Mercury") ;
lst.add ("Venus") ;
lst.add ("Earth") ;
lst.add ("JavaSoft") ;
lst.add ("Mars") ;
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lst.add ("Jupiter");

lst.add ("Saturn");

lst.add ("Uranus");

lst.add ("Neptune") ;

lst.add ("Pluto") ;
lst.setMultipleMode (true);

Meton setMultipleMode (boolean) omnpenenseT BO3MOXHOCTb BhIOOpa
MHO>KECTBA CTPOK.

Boinagatowine cnuckm (Choice)

Choice ColorChooser = new Choice();
ColorChooser.add ("Green") ;
ColorChooser.add ("Red") ;
ColorChooser.add ("Blue") ;

green | 9reen

red -
blue
Pucynok 14. Buinaoarowue cnucku

Lt

Janueiii komnoneHt (puc. 14)co3maercss aHaJIOTUYHO OOBIYHOMY CIIHUCKY, TOJBKO
IIPU €ro UCIO0JIb30BAHUU MOXHO BCETJIa BIOMPATh TOJIBKO OJIHY CTPOKY.

B nmanHOM Kiacce MCHOJIB3yeTCsl TOJIBKO OIWH IIYCTOW KOHCTPYKTOP, KOTOPBIM M
co3/1aeT OOBEKT ATOTO KJlacca, IS MOJHOIEHHOW pabOThl KOTOPOTO HEOOXOAMMO
no0aBJIeHrE N-4nciia CTPOK, 4TO peaIM3yeTCs MPHU NOMOIIM MeToJa add () .

[Tonoca npokpyTku (Scrollbar)

Scrollbar sb = new Scrollbar (Scrollbar.VERTICAL,
0, 1, 0, 255);

] |

PucyHok 15. Nonoca npokpymku

Kak mnpaBuno, mnonoca (puc. 15) aBTomMaTtuuecku J00aBIsE€TCS K MO0
pPEAAKTUPOBAHUS, HO UX MOKHO HCIIOJIb30BaTh M CaMOCTOSITENIbHO, KaK OT/EJIbHbBIC

asieMeHThl uHTepdeiica. [lpu co3nanun HOBOro 0ObEKTa MOKHO 3aJaTh CIIETYIOUIUE
napameTphl:

¢ THII - BEPpTUKAJIbHAA UK TOPHU30HTAJIbHAA;

* HayaJbHOE 3HAYEHUE (TMOJOKEHHE);
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* pa3Mep CKpoJuiepa;
* MHUHUMAJIbHOE 3HAYEHUE;

¢ MAaKCHMAJIbHOC 3HAYCHHC.

Hagnucwu (Label)

Label 1 = new Label ("This is new Label", Label.CENTER):;
l.setText ("This is Label");
l.setAlignment (Label.LEFT)

This 1s Label

PucyHok 16. Hadnucek

JanHplii koMmmnoHeHT (puc. 16) mo3BosigseT pa3MelmaTh CTATHYECKHE TEKCTOBBIE
Haanucu. [lpu co3naHum oOBEKTa MOYKHO HCIIONIB30BAaTh IyCTOH KOHCTPYKTOP, HO
TOrJa caMy HaJINuUCh  HEOOXOAMMO  3aJaBaTh 0OpU  MOMOIIM  METOJa
setText (String). B npuBeneHHOM mpuMepe 3a4acTCsl CTPOKA HAIIMUCU U THUII
BbIpaBHUBaHUs (LEFT, RIGHT, CENTER), MOCIeIHEe MOKHO 3a/1aTh IPH TTOMOIIH
MeToZa setAlignment (int) .

Xonct (Canvas)

JlaHHBIN KJIacC MPEIOCTaBISAET BO3MOKHOCTh BBIBOJUTH HAa dKpaH M300pa)keHus, a
TaKKe MPHU MTOMOIIY IpadUUeCKUX MPUMHTHBOB CO3/1aBaTh cOOCTBEHHBIC. JlenaeTcs
ATO TIPY UCTIOJIb30BAHUM METOJIOB KJlacca Graphics U MeToAa paint ().

TekctoBble KomnoHeHThI (TextComponent)

This is Textérea

TextField
PucyHok 17. Tekcmoebie KOMMOHEeHMbI
TextField tf = new TextField ();
tf.setText ("This i1s TextField");
tf.setColumn (10);
TextArea ta = new TextArea ("This is new TextArea", 10, 10,

TextArea. SCROLLBARS BOTH) ;
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Nx MOXHO pa3fenuTh Ha JBa OCHOBHBIX 3yieMeHTa (puc. 17) - CTpokoBoe TMoJie
(TextField), TekcToBOE noJie (TextArea). UX oTiMunue COCTOUT B CIAEAYIOUIEM: B
TEKCTOBOM TIOJIE MOJKET COJAEPKAaThCs N-4HCIO CTpoK M k-umcnmo cronbuos, a
CTPOKOBOE OJHY CTPOKY M k-umciio cTonmOIoB. MeTOoabl AJisi 3TUX TMOJEH CXOJHBI,
TOJIBKO JIJIS1 CTPOKOBOTO TIOJISI UX MEHBIIIE.

Jns co3manuum  oObEeKTa TUMAa TextArea BO3MOXHO HCIIOJIb30BaHUE S
KOHCTPYKTOPOB, PacCMOTPUM OJWH W3 HUX, KOTOPBIA TpeOyer HaumOoJIbIee
KOJIMYECTBO MMapaMeTpPOB:

¢ CTPOKOBaig NCPEMCHHAA, OIIPCAC/IAIOIIAaA COACPKUMOEC TEKCTOBOI'O I10JIA;
® NICJIOYHUCICHHAasA NEPEMEHHAsA, OIIPEACIIAIONIaAd KOTHYECTBO CTPOK B I10JIC,
¢ NOCJIOYUCICHHAA NIEPEMEHHAA, OIIPECACIIAIOIIas KOJINYECTBO CTOJ'I6HOB B IIOJIC,

¢* IICJI0YHUCIICHHAas IIEPCeMCHHAA, OIIpCACIIAOIIaA THUII BHU3yaJIN3alluU
TFOPU30HTAJIBHBEIX U BEPTUKAJIIBHUX ITOJIOC IIPOKPYTKH.

* B nmnpuBeneHHOM TmpuMepe CcO34aeTcsl OOBEKT C 3aJaHHBIM TEKCTOM,
KOJIMYECTBO CTPOK U CTONOLOB paBHO 10 M ¢ HamMuMeM BEPTUKAIbHBIX U
TOPU30HTAIBHBIX MOJIOC POKPYTKH.

KoHTenHepb!

KoHmelHep (java.awt.Container) -  KOMMOHEHT, CMOCOBOHbLIN
cogepxaTtb B cebe gpyrne KOMMNOHEHTbI, U YyNpaBnaTb UX pasmeLleHneM
N, BO3MOXHO, pasmepamMmm npu NoMoLLN MeHedXepo8 KOMIMOHOBKU.

[TaHenb (Panel)

PaGota ¢ pJaHHBIM KOMIIOHEHTOM HE OTIMYaeTcs OT paboThl C JAPyrUMHU
KOMIIOHEHTaMH KJjacca java.awt, 3a €OUHCTBCHHBIM HCKIIOYEHHEM, YTO I
MaHeld MOXHO YCTaHOBUTh MEHEIKEp KOMIIOHOBKU (CM. nanee) Mpu MNOMOLUU
MeTona setLayout (). JloOaBieHHe KOMIIOHEHTOB OCYIIECTBISIETCS  METOJIOM
add ().

B otinuuum ot APYIruX KOMIIOHCHTOB IIaHCJIb HC IIPOPHUCOBLIBACTCS, TO €CCTh HC UMCCT
BHCIIHCTO BHUAA.

Panel pl = new Panel ();
pl.setLayout (new FlowLayout ());
pl.add (new Button ("Buttonl"));
pl.add (new TextField (10));
pl.add (new Label ("This is FlowLayout"™));
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Ckponnupytowimne naHenu (ScrollPane)

= paeten | ]
3TOT OpMMep [OKa=HBAEeT Kar

PucyHok 18. ScrollPane

Konrelinep ScrollPane (puc. 18) oToOpa)xaeT orpaHUYEHHBIN y4acTOK JOUYEPHETO
AJIEMEHTa U CHAa0KEH TOPU30HTAJIBHBIMH M BEPTUKAIBHBIMHU IIOJIOCAMH IPOKPYTKHU
JUIsL €ro TPOCMOTpa B OKHE TpocMoTpa. Mcmonws3oBaHme ScrollPane MPOCTO.
HeoGxomumo ero co3gath W J00aBUTH JIOYEPHUN dJEMEHT. ScrollPane
OTJINYACTCS OT OOBIYHOTO KOHTCHHEPA CIICAYIOIIHNM:

* OH NOAJAECPKUBAET JIMIb OJIUH JOUYEPHUM JIEMEHT (KaK IPaBUIIO, UCIIOIb3YETCS
MaHeIb CO MHOKECTBOM KOMITOHEHT);

* HE MPEelyCMOTPEHO UCIOJIb30BaHNE MEHEKEPa KOMIIOHOBKHU

* HEOOXOAMMO 33/1aBaTh pa3MepPhl C MOMOIIBIO MeTo1a setSize()

OkHoO npunoxenusa (Frame)

Frame — KOHTenHep, hopMUPYIOLLMIA OKHA MPUNOXEHUS C 3arofioBKOM
OKHa. HepoctyneH B annneTax.

®peiim T03BOISIET AO0ABIATH K ceOe MEHIO U 00pabaThiBaTh COOBITUS MHTEp(deiica
MOJIB30BATEIISI, CBI3aHHBIC C aKTUBUPOBAHUEM, CBOPAYNBAHHEM M 3aKPBITHEM OKHA.

MeHenxepbl KOMMOHOBKMU

MeHemKkep KOMIIOHOBKH SIBIIIETCS. HE3aMEHHMBIM HHCTPYMEHTOM IIPH
HCIIOJIB30BAHUH B aIIUIETe Oojiee OAHOI0 KOMIOHEHTa. I1akeT java . awt BKIIOYaET
CIICTYIOIINE MEHEIKEPHI:

* FlowLayout - MEHEIKEp, UCIIOJIB3yEMbIH 110 YMOTYAHHIO, pa3MeIacT
KOMITOHEHTHI TIOCIIEZIOBATEIBHO B CTPOKY. Ero Hcmoap30BaHme ONpaBaaHo B
TOM cjIydae, korja Bel 3HaeTe TOUHbIE pa3Mepbl KOMIIOHEHT.

* BorderLayout — CO3/aeT TaK Ha3bIBaeMOE TMOJIIPHOE PACTIONOKCHHE:
pazouBaet maHenb Ha 5 30H (South, North, Center, West, East). On yunTbiBaet
pasHHUIly B pa3Mepax OTIACITbHBIX KOMIIOHEHTOB U MBITACTCS MAaKCUMAJIBHO
HCITOJIb30BaTh IIPOCTPAHCTBO KOHTCHHEPOB.

* GridLayout - CO3/Ia€T PEIICTKY, COCTOSIIYIO M3 IPIMOYTOJIbHUKOB
OJIMHAKOBOTO pa3Mepa, B KaXKJIOM M3 KOTOPBIX pacIioiaraeTcs OJuH
KOMIIOHEHT.
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* CardLayout - IpeJHa3Ha4YeH ISl OCIEN0BATENbHON BU3yAIN3aLUN
pPA3JIUYHBIX TTAHEICH HA OJTHOM OCHOBHBIM.

* GridBagLayout - JaHHBIA MEHEKED SBIsIeTCs Hanbosee cioxkHbIM. OH
MO3BOJISIT PEAIM30BBIBATH CIIOKHBIN HHTEp(DEIC, B KOTOPOM KOHTEHHED
COZIEP’KUT MHOTO KOMIIOHEHTOB Pa3JIMYHBIX Pa3MEPOB, KOTOPHIE TOJKHBI
HaxOJUTHCA B OTHOM M TOM K€ 3aJaHHOM I10JI0KEHUN OTHOCUTEIBHO IPYTHX.

B nmpuBeneHHOM HWXKE NpPUMEpPE pPACCMATPUBAKOTCS BCE OINHWCAHHBIE BBIIIE
KOMITOHEHTHI.

import java.awt.*;
public class SimpleComponents extends java.applet.Applet {
public void init () {

Panel pl = new Panel ();
Panel p2 = new Panel ();
pl.setLayout (new FlowLayout ());
pl.add (new Button ("Buttonl"));
pl.add (new TextField (10));
pl.add (new Label ("This is FlowLayout")):;
p2.setlLayout (new GridLayout (3, 1, 0, 0));
p2.add (new TextArea ("This is GridLayout", 10, 5));
Choice ColorChooser = new Choice();
ColorChooser.add ("Green") ;
ColorChooser.add ("Red") ;
ColorChooser.add ("Blue") ;
p2.add (ColorChooser);
List 1lst = new List (4, false);
lst.add ("Mercury") ;
lst.add ("Venus") ;

lst.add ("Earth") ;
lst.add ("JavaSoft") ;
lst.add ("Mars") ;
lst.add ("Jupiter");
lst.add ("Saturn");
lst.add ("Uranus") ;

(

lst.add ("Neptune") ;

lst.add ("Pluto");
lst.setMultipleMode (true);
p2.add(lst);

setLayout (new BorderLayout ());
add ("South", pl);

add ("Center", p2);

89



MeHto (Menu)

MeHIO - KOMIOHEHT TIOJIb30BATEIbCKOIO HMHTEpdeica, MO3BOJISIONIMMA
CO37aBaTh B IIPUJIOKEHUAX INIABHOE MEHIO. MeHIO B java.awt Hepa3pbIBHO
CBSI3aHO C COAEpIKALIUM €€ (pperiMoM.

[Iponecc mojicoeIMHEHUs MEHIO K MPHIIOKEHHUIO (puc. 19) cOCTOUT U3 HECKOIBKUX
4acTeu:

¢ CO3aaHHUEC CTPOKH MCHIO

IE= AWTapp S
MenuBar mb = new MenuBar () ; | Shi E
< File Edit Exit Help

¢ CO34aHME HOBOT'O MEHIO Ha CTPOKY MCHIO

Menu m = new Menu ("File");

m.add (new MenulItem ("Load")

* JloGaBieHue MeHIO K pperimy

Frame f = new Frame ("oxuo");
f.setMenuBar (mb) ;

PucyHok 19. Co30aHue MeHo

[Mpnmep ncnonbzosaHna MeHto

import java.awt.*;

public class SimpleMenu extends Frame {

MenuBar mb;

Menu file, edit, exit, help, subhelp;

Menultem fload, fsave, fnew, ecopy, epaste, ecut,
habout, hdetails;

CheckboxMenulItem eview;

public SimpleMenu () {
mb = new MenuBar ()
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setMenuBar (mb) ;
file = new Menu ("File", true);edit = new Menu ("Edit");
exit = new Menu ("Exit");help = new Menu ("Help");
fload = new Menultem ("Load");

fsave = new Menultem ("Save");

fnew = new Menultem ("New");

file.add (fload);

file.add (fsave);

file.add (fnew);

ecopy = new Menultem ("Copy"):;

epaste = new Menultem ("Paste");

ecut = new Menultem ("Cut");

eview = new CheckboxMenultem ("View");

edit.add (ecopy):

edit.add (epaste);

edit.add (eview);

subhelp = new Menu ("Sub Help Menu");

habout = new Menultem ("About");

hdetails = new MenulItem ("Details");
mb.setHelpMenu (help);

help.add (subhelp);

subhelp.add (habout);

subhelp.add (hdetails);

mb.add (file);
mb.add (edit);
mb.add (exit);
mb.add (help);

setSize (200, 300);
}

public static void main (String args []) {
SimpleMenu sm = new SimpleMenu ();
sm.pack ();

sm.setVisible (true);

}
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Moaenb 06paboTku cobbITUI

Kommonentst AWT reHepupyroT COOBITHST B COOTBETCTBHHM C BO3JEHCTBHUSIMU
noJib3oBaTesst Ha rpaduueckuil unrepdeiic. Jpyrue KOMIOHEHTBI PEruCTPUPYIOTCS
JUTS TIPOCTYIIUBAHUS ATUX COOBITHI U PearupyroT COOTBETCTBYIOIIMM 00pazoM.

CymiectByeT 4 cocTaBHbIE YAaCTU MOJIENTM 00paOOTKU COOBITUH.
*  KOMIIOHEHT-UCTOUYHUK COOBITHS
e KoMMnOHEHTHI-CyaTeM Ui TPUEMHUKH COOBITHS
e Unrepdeiic ciymarens

* Kinacc coObITus

NCTOYHUNK CcOObITUSA

Hcmoynuxkom cobbimusi SIBISIETCS. KOMIIOHEHT, TE€HEPUPYIOIIMA COObITHE U
PETUCTPUPYIONIUN 3aMHTEPECOBAHHBIE B MPOCIYIIMBAHUU JAHHOTO COOBITHS
KOMITOHEHTHI.

K npumepy, peanusanusi MCTOYHHUKA COOBITHS Ha)KaTWs Ha KHOMKY JUIsI Kiacca
Button MorJia Obl OBITh BBITIOJIHEHA CIEAYIOIIMM 00pa3oM:

public class Button extends Component {

private String label = null; // Haznucb Ha KHOIKE

private Vector listeners = new Vector(); //caymarenu COOBTUSA

public synchronized void addActonListener (ActonListener 1) {
listeners.addElement (1); // PerucTpaumusa cCiylaTejsd

}
public synchronized void removeBeginListener (ActonListener 1)
{

listeners.removeElement (1); // YmaseHusa ciylaTesid

}

//omoBelnenue ciymaTeser (HanpuMep, OPpU MeJIUKe MBIIKY Ha
KHOIIKE)
protected void notifyActon () {

Vector copy;

//co3maHre cOBBITUS;

ActionEvent h = new ActionEvent (this, 0, label);

synchronized (this) {copy = (Vector)listeners.clone();}
for (int 1=0;i<l.size();1i++) {
Actonlistener bl = (Actonlistener)l.elementAt (i);

bl.actionPerformed (h) ;
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b}

HcTouHWK COOBITHS OIOBEMIAET CHAyMmaTedsl  IyTeM BBI30BA CIEIHUATBLHOTO
nosmMopdHOro Meroaa uutepdeiica caymarens (actionPerformed) U mepeaadu
eMy oOBekTa coObiTus (ActionEvent). Bee ciymarenu coObITHII OnpeeIeHHOTO
COOBITHS JOJKHBI PEaTM30BBIBATH COOTBETCTBYIONTUI MHTEPQEIC.

Buumanue! Peanbnas peanuzanust Button B8 AWT ucnonb3yet 6oinee 3¢ hekTUBHBIN
KOJI, UCTIOJIB3YIOIIMN java.awt.AWTEventMulticaster.

NHTepdrenc cnywartens

Humepdghetic cnywamens — BcrioMorarelibHbld UHTEp(ENc, KOTOPBIA 00s3aHbI
peaTr30BBIBATh BCE CAYIIATEIIM COOBITHS JIJIT BO3MOYKHOCTH JT00aBIICHHS ceOs B
CIIUCOK Y HCTOYHUKA COOBITHSI.

package java.awt.event;

public interface ActionlListener extends EventListener {
public void actionPerformed (ActionEvent e);

}
HNunrtepdeiic onpenenser Meroabl (31ech actionPerformed), KOTOpble OyIyT
BBI3BAHbl B MOMEHT JIOCTaBKU CcOObITHs ciiymiaTtento. Bce unrepdeiicel ciymiarenei
SIBJISTFOTCS pacumpeHueM Kjlacca java.util.EventListener. ITo
YCTaHOBJICHHOMY COIJIAIIEHHUIO, METOJAM CiIyllaTesied MOXET ObITh MepeJaH OJIUH
€AMHCTBEHHBIN apryMEHT, KOTOPbIA COOTBETCTBYET JAHHOMY CIIYILIATEO.

CnywaTtenb cobbITus

Cnywamenv ~ cobdvimusi ~ —  KOMIIOHEHT,  PETUCTPUPYIOIIMMCS  JUIs
IPOCITYIIMBAHUS COOBITHS Y UCTOUHMKA U PEarupyomui Ha HEeTo.

Crnymiarens MOKeET coObITHS 00padaThIBaTh BHYTPH COOCTBEHHOIO Kjlacca:

public class MyFrame extends Frame implements ActionListener

{

Button b = new Button("New"); // KHOIKAa MCTOUYHUK-COOBITUI
public MyFrame () {
b.addActionListener (this); //perucTpaumsa y MCTOUHMKA

// peanmsauua mHTepdelrca CiylaTesd
public void actionPerformed (ActionEvent e) {
System.out.println ("Button "+b+" was pressed");
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}
CnymaTtenb MOXKET HCIOJAb30BaTh HEUMEHOBAaHHbIE (AHOHUMHBIE) KJIacChl st
MPOCTYIIUBAHUS COOBITHSA. DTO YIPOIIAET KOJI CIYIIATENs U MO3BOJISET Peaiu30BaTh
B OJIHOM KJIACCE€ MHOTO CITyIlIaTeNel OJHOTUITHBIX COOBITHIA:

// KHOINKA MUCTOUHMUK-COOBITUS M PErUCTpalMd Yy MCTOUHMKA
Button b = new Button ("New") ;
b.addActionlListener (new ActionlListener () {
// peanmsauua mHTepbelrca ciylaTesd
public void actionPerformed (ActionEvent e) {
System.out.println ("Button "+e.getActionCommand () +
" was pressed");

1)

3nech MPOMCXOAUT HESIBHOE peanu3auus uHTepdeirica ActionListener HOBBIM,
AHOHUMHBIM KJIAaCCOM, C €IMHCTBEHHBIM METOJIOM actionPerformed.

CoObiTne

Cobvimue  nonv3oeamenvckoco  ummepgelica —  TOTOMOK  Kiacca
java.awt.AWTEvent, NpeAHA3HAUYCHHbIH N1 mepeaadyd UHGOpPMAIMH OT
UCTOYHHUKA COOBITHS K CITyIIATEINIO.

CoOwbiTust makera AWT BMecTe coO ClymarensMd HaxoIsITCS B ITaKeTe
Jjava.awt.event.

B coObiTun nomkHa coxepkarbes BCsl MH(poOpMalus, HeoOXoaumasi porpaMme JUist
(GbopMHpOBaHMS peaKIMU Ha JaHHOE coObITME. B Hamem npumepe 3TO aTTpUOyT
actionCommand.

package java.awt.event;
public class ActionEvent extends AWTEvent {
String actionCommand;

public ActionEvent (Object source,int id,String command) {
super (source, id);
this.actionCommand = command;

}

public String getActionCommand () { return actionCommand; }
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Knacc AWTEventMulticaster

AWTEventMulticaster — kiacc, peanusyromuii 3pGEeKTUBHYIO U TOTOKO-
0€30MacHyl0 aucheT4epu3anuto coobTuil st coobiTuit AWT.

XapaKTepHoe HCIIOJIB30BaHHC KJIaccCa:

public NewAWTComponent extends Component ({

}

}

if (1

"action")) ;
t

}

}

Actionlistener al

= null;

public synchronized void
addActionlListener (ActionlListener 1) {
al = AWTEventMulticaster.add(al, 1);

public synchronized void
removeActionlListener (ActionListener 1)
al = AWTEventMulticaster.remove(al, 1);

public void processEvent (AWTEvent e) {

ActionListener 1
= null) {
l.actionPerformed (new ActionEvent (this, 0,

= al;

{

B Swing 151 mogo0HOTO (yHKIIMOHAA UCTIONb3yeTcs EventListenerList.

OcHoBHbIe cobObiTna AWT

CcoOsITHE, DneMeHT Mertoap! cnymarens 3HaueHHe
Hutepdetic
CIIymaTesist
ActionEvent, Button actionPerformed Ha)KaTHe KHOIIKH
ActionListener [— v
List JTBOMHOU IIICITUOK
Menultem BBIOOD ITyHKTa MEHIO
TextField KOHCI PpEIAaKTUPOBAHUS TEKCTa
bieMmeHTa, ENTER
AdjustmentEvent(Scrollbar adjustmentValueCha peanuzarus TpOKPYyTKH
AdjustmentListe nged
ner
ComponentEvent |Component |componentHidden [IEpEMELLIEHUE, HU3MEHECHUC
ComponentListen componentMoved a3MEPOB, CTaJl CKPBITHIM WJIH|
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er componentResized  [BUIUMBIM
componentShown
ContainerEvent |Container |componentAdded T00aBIJICHUE WU YIAIECHUE
ContainerListen componentRemoved  ppemeHTa B KOHTEHHED
er
FocusEvent Component |focusGained MOJTy9ICHHE WA TTOTEPsT PoKyca
FocusListener focusLost
ITtemEvent Checkbox |itemStateChanged |ycraHoBKa (cOpoc) duraxka
ltembistener I i boxM ycTaHoBKa (cOpoc) daaxka Y
enultem [TYHKTa MCHIO
Choice BEIOOD 2JIEMEHTA CIIUCKA
List BHIOOD DJIEMEHTA CIHCKA
KeyEvent, Component keyPressed Ha)kaTHe WA OTIIYCKAHUE
KeyListener keyReleased KJTABUIIIH
keyTyped
MouseEvent, Component mouseClocked Ha)KaTue W OTIIYCKAHUE
MouseListener mouseEntered KHOIIKM MBI, KypCOp MBIIIY]
MouseMotionList mouseExited BOILIE WIM IOKHHYI 00JacTh
ener mousebPressed pIIEMEHTa, MepeMelleHUe MBIIIH,
mouseReleased [IepeMeICHIE MBILIIN py|
ousebragged HA)KATOM KHOIIKHM MBIIIH.
mouseMoved
TextEvent, TextCompo [textValueChahged I3MEHEHHUS B TEKCTE dJIEMEHTA
TextListener nent
WindowEvent, [Window windowActivated OTKPBITHE, 3aKpBITUE,
WindowListener windowClosed MHHUMH3ALUsI, BOCCTaHOBJICHUE,
windowClosing BApoC Ha OOHOBJICHUE OKHA

windowDeactivated
windowDeiconified

windowOpened
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JFC - Java Foundation Classes

JFC — mnabGop 0a30BbIX OMOMMOTEK, NpeAHA3HAUCHHBIH M MOCTPOCHHS
3 PeKTUBHBIX TpaPUISCKUX MPUITOKEHUM.

Cocrourt us:
e AWT - Conepxut kommnoneHTsl AWT 1.1

e Java 2D - OGecnieunBaeT paciiipeHHbIe BO3MOKHOCTH CO3/IaHuUsl U 00pabOTKU
U300paKEeHHI.

e Accessibility - Peanmmusyer BcrioMorarenbHbIE TEXHOJOTHH, TaKUE Kak
HKpaHHOE CUUTHIBaHUE, 00pabOTKa peuu, U T.1.

e Drag and Drop - /laeT BO3MOXXHOCTb B3aMMOJICHCTBUS MPUIIOKCHUIA Ha S3bIKE
Java ¢ Jnpyrumu mpWIOKEHUSIMH C KCIOJIb30BaHMEM MexaHu3zMa Drag and
Drop.

* Swing - pacmupsier Habop kommoHeHToB AWT 1.1 myrem noGaBieHus
JIETKOBECHBIX KOMIIOHEHTOB, PEANU3YIOINX apXUTekTypy MVC, B oTinnuue ot
KOMIIOHEHTOB, OCHOBAHHBIX Ha MCIOJB30BAHUU 3KCIEPTOB OIEPALMOHHON
CUCTEMBI.

Swing

HaGop kommoneHToB Swing - 3TO pa3zpaboTaHHbli Ha Java muatdopmo-
HE3aBUCUMBI HA0Op KOMIIOHEHTOB TPaUUecKoro  IMOIh30BATEIHCKOTO
uHTepdeiica.

OcobenHocTH SWINg-KOMITOHEHTOB:

* SBISIIOTCS "JIETKOBECHBIMHU', T.€. HE HCHOJB3YKOT CPEACTB OINEPALMOHHOU
CUCTEMBI.

e peanusyroT apxutektypy PL&F (Pluggable Look and Feel), mo3Bossisi nerko
W3MEHSTh BUJ ¥ TIOBEICHUE PaOOTAIOIETO MPUIOKEHUS.

* peanM3yrT KOMIIOHEHTHYIO TEXHOJIOruI0 JavaBeans, 1 MOTyT UCIIOJIb30BaThCS
C JIOOBIMH BHU3yallbHBIMH CpPEICTBAMHU pa3pabOTKH, MOIACPKUBAIOIIUMU
paboty ¢ Beans-koMnoHeHTaMu.

Apxutektypa MVC n mogenb Swing

MVC  (Model-View-Controller) -  TexHolorusi  CcO3JaHUS  DJIEMEHTOB
MOJIb30BaTENbCKOTO uHTepdeiica (puc. 20), OoCHOBaHHas Ha B3aUMOJCHCTBUU 3
KOMITOHEHTOB:
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*  Model (Monenp) - ToruyecKkoe NpeacTaBiICHUE TaHHBIX
e View (mpencraBieHue) - BU3yaIbHOE MTPEACTABICHUE TaHHBIX

* Controller (koHTposIEp) - 00pabaThIBaeT BXOJHBIC JaHHBIC W TEPEAAcT HUX
W3MCHEHUS B MOJICITb.

Model

sonpenensT gaHHble
eornoseLLaeT 06 n3MeHensax AaHHbIX

3anpoc COCToAHUA n3mMmeHeHmne CoCToAaHne

OnogseéelleHne 06 nameHeHun N
Delegate
View Controller
eoTOOpaXxaeT AaHHble BblI6Op OoTOGpaxeHus |enpeobpa3syeT BBOA 3anpocoB Mnosib3oBaTens B
*0BHOBNAET AaHHbIE COObITUS
*BbIGMpaeT AaHHble U3 MoAEny *rpeobpasyeT cobbITUSI B 3anNpoCkl K MOAENM
*npeobpa3syeT cobbITUSA B OTODpaXkeHne

PucyHok 20. Modens MVC

B Swing xonTpomiep u mpenctaBieHne OOBEAUHSIOTCS B OOIIMI KOMITOHEHT
1ol Ha3BaHUEM Oetecam (delegate).

| Denerar | | Mogenb |

[ Componentul | | java.awt ltemSelectable |
| ButtonUlI | | ButtonModel |
| BasicButtonUl | |__DefaultButtonModel |

getUI () JButton getModel ()
setUI () setModel ()

PucyHok 21. Mooenu u oenecamui.
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KomnonenTsl Swing B Jit000i1 MOMEHT BPEMEHU CBSI3aHBI C ONPEICTICHHON MOEIBIO
U C ompeAeieHHbIM generatrom (puc. 21), cnenududeckumu Uisi  JTaHHOTO
KOMITOHEHTa. Mojienu u JefieraThl peain3yloT COOTBETCTBYIONINE UHTEP(EHCHLI.

BHewHnn Bng komnoHeHT (Look & Feel)

Tak kak B apxurekrype MVC wucnosb3yercs MOIYJIbHBIA MPUHLHUII OCTPOCHUS
KOMIIOHEHTOB, TO JIETKO U3MEHHUTH BHEIIHUI BUJ BCEX KOMIIOHEHTOB OJTHOBPEMEHHO.
CymecTByeT HECKOJIBKO CTaHAAPTHBIX M MHOYKECTBO CTOPOHHUX pealu3aluin
BHEIIHETO BU/1a KOMIIOHEHTOB.

//YcranaBaueaeT L&F, 3aBuUCAmMM OT IJ1AaTOOPME,
//Ha KOTOpoOM paboTaeT nporpaMma
try |
UIManager.setLookAndFeel
(UIManager.getSystemLookAndFeelClassName () )
} catch (java.lang.ClassNotFoundException e) {}

14

//YcranasausaeT Java L&F
try {
UIManager.setLookAndFeel
(UIManager.getCrossPlatformLookAndFeelClassName () ) ;
} catch (java.lang.ClassNotFoundException e) {}

Jns  u3MeHeHus BHUJIA YK€ CO3JaHHBIX U  OTOOpPaXEHHBIX KOMIIOHEHTOB
HCIIOIB3YyeTCsl MeTo updateUT () KaxJa0ro KoMmmoHeHTa. [ oOjerdeHus 3Toro
mponecca MOKHO BbI3BATH METO
SwingUtilities.updateComponentTreeUI ().

[TakeTbl Swing

javax.swing Conepxxkut  mIaTGOPMOHE3aBUCUMYIO  pEaTU3aINI0
KOMIIOHEHTOB, aJalTepOB, MOJEIEH KOMIOHEHT U
UHTEP(PEHCOB IS JIEJIETaToB U MOJeIIeH

Javax.swing.border O0bsBnser untrepdeiic Border u peanusyromue ero
KJIacChl, /Ui OTOOpa)keHHsi OOPAIOPOB - BU3YAIBHOTO
oOpamIIeHUs KOMIIOHEHTOB Swing

javax.swing.colorchooser | Peanuzyer komnonent JColorChooser

javax.swing.event B nomonHeHme K CTaHAAPTHBIM THIIAM COOBITHIA,
KOMIIOHEHTBI Swing MOTIYT HOPOXKIaTh COOCTBEHHBIC
coObITHUS, COOpAaHHBIE B ’TOM MAKETE

javax.swing.filechooser | Peaninzyer komnonenta JFileChooser

javax.swing.plaf ConepxutT HHTEPGDOECHl W MHOXECTBO aOCTPAKTHBIX
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kiaccoB s noanepxku PLAF (Pluggable Look-and-
Feel) xomnonenToB Swing

javax.swing.plaf.basic

Conepxut KJIACChI (meneratnl) uHTEpdeiica
M0JIH30BATEIISI, KOTOPhIE peain3ytoT 0a3oBoe (KOJI0BOE
uMs - baisc) 0oToOpakeHre KOMIIOHEHTOB Swing

javax.swing.plaf.metal

Peanuzyer  mnpuHaroe no  yMmoiuaHuiro  Java-
OTOOpaX€HHE KOMIIOHEHTOB Swing (KOJOBOE UMS -
metal)

javax.swing.plaf.multi

ITo3BosIsIET MCHOIB30BaTh HECKOJIBKO OTOOpa)KeHUU
KOMIIOHEHTOB SWing B OJHOM MPHJIOKEHUU.

javax.swing.plaf.synth

ConepxuT Kiacchl M HMHTepdENCH I peanu3anun
COOCTBEHHOT'0 OTOOPAKEHUSI KOMIIOHEHT.

javax.swing.table

Conepxxutr wHTEpPEHCH M KIACCHI I TOIJIEPKKU
paboThI ¢ TabauIIaMuU

javax.swing.text

Conepxut Kiacchl MOAACPKKH pabOThl C TEKCTOBBIMU
KOMITOHEHTaMH

javax.swing.text.*

Copnepxxut kiaccel 00pabOTKM TekcTa B (opmare
HTML u RTF

javax.swing.tree

Bximrouaet komnoneHTsl g J1ree

javax.swing.undo

O6ecneunBaet noaaepxky undo/redo.

CocTaBHble YaCcTu OKHa

B mMoxenu Swing BHYTpeHHSS 4acTh OKHA MPEICTAaBISET COOOW KOPHEBYIO TMaHEh
JRootPane, KOTOpasi B CBOIO O4Yepeb COCTOUT U3 MPO3pavyHoi naHenu (glass pane)
u ciouctou nmanenu (layered pane). Ilpo3paunasi ma"esnb HEBUAUMA, U UCTIOIb3YETCS
JUISL OTOOpa)keHUs TMOJCKA30K W BBHIIUIBIBAIOMMX MeHI0. CroucTas maHeldb TOXe
COCTOUT U3 JABYX KOMIIOHEHTOB - JJMHEUKW MEHIO U MaHENIH COJEpPKUMOro (content
pane). KOMIIOHOBKa OCYIIECTBIISIETCS HA TAHEIHN COJEPKUMOTO:

aFrame.getContentPane () .setLayout (new FlowLayout()):;
aFrame.getContentPane () .add (aComponent) ;

HpI/I IMIOMCIICHHMHN KOMIIOHCHTA HA CJIOHUCTYIO IIAaHCIIb MOJKHO YKa3bIBaTb HOMCP CJI04,
HaKOTOpBﬁiCHGHYGTHOM@CTHTBKOMHOHGHT

layeredPane.add (component, new Integer(5));

Knacc JComponent

SBnsgercs 6a3oBbIM (puc. 22) KJIacCOM TOYTH JJISI BCEX SWiIng-KOMIIOHEHTOB

IIOJB30BATCIIBCKOI'O

uHTepderica (J-xmaccos). Swing-KOMIOHEHTBI
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MOJI30BaTENIbCKOr0 MHTepdeiica HacnenyoT oT kiacca JComponent cienyroiiye
CBOICTBA;

java.lang.Object |  peamuzauus PL&F
% *  pacHIMpPSIEeMOCTb
java.awt.Component * 00paboTKa COOBITUI KJIaBUATYPHI
ﬁ * MPOPUCOBKA I'PAHUII
java.awt.Container *  MacmTabupyemocTh
% * 0TOOpakeHUE MOJICKa30K
JComponent * aBTOIPOKPYTKa

* BO3MOYKHOCTb OTJIaJIKU rpauKu
PucyHok 22. JComponent
* MOAJEPXKKA BCIOMOTaTEIbHBIX TEXHOJIOTUN

* MHOTOSI3BIKOBAs MOJJICPIKKA

Knacc JPanel

SIBisieTCs IETKOBECHBIM OOBEKTOM, MPEACTABIISIONIMM ITaHEIb CO BCTPOSCHHOM
MOICPKKOM JBOMHON Oydepusaium.

NHTepdenc Icon n knacc Imagelcon

WuTtepdeiic Icon omuchiBaeT H300pakeHHs (PUKCHUpPOBAHHOTO pasmepa. Kiacc
ImageIcon peanusyer uHTepdeinc Icon s 00bEKTa TUINA java.awt . Image.

public interface Icon {
void paintIcon (Component ¢, Graphics g, int x, 1int vy);
int getIconWidth () ;
int getIconHeight (),

}

Otnuuns ImageIcon OT java.awt.Image:

* He TpebyeT MOHUTOpA MPH 3arpy3Ke
* SBJSICTCS CEPUATU3YEMbIM

Ecmm 00bekT THma IconImage HCHONB3YeT JTWHAMHYECKH MEHSIONIEECS
n300paXkeHne, TO JUISI €ro OTOOpaKeHHS HEOOXOJMMO CBs3aTh HAOIIOIATEIIb
ImageObserver ¢ u300pakeHneM IconImage. OOBIYHO HAOJIOATENIEM SIBISETCS
TOT KOMIIOHEHT, Ha KOTOPOM H300paxkaeTcs ImageIlcon.

IconImage picture = new IconlImage ("pic.gif");
Jbutton button = new Jbutton (picture);
picture.setImageObserver (button) ;
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Knacc JLabel

Peanusyer OqHOCTPOUYHYIO TEKCTOBYIO METKY C JOTOJIHUTEIBHBIMUA BO3MOKHOCTIMHU
10 CPAaBHEHUIO C java.awt.Label, TAKUMHU KaK:

* Hanuuue nzobpaxkenus
* B03MOXHOCTb U3BMEHEHHUS B3aUMHOT'O PACIOJIOKEHUS TeKCTa U N300pakeHUs

IIpumep ucnosib30BaHus:

public class LabelPanel extends JPanel {
public LabelPanel () {
// Cos3marh m pmobasurh JLabel
JLabel plainLabel = new JLabel ("Plain Small Label");
add (plainLabel) ;
// CospmarTb BTOpyW JLabel
JLabel fancyLabel = new JLabel ("Fancy Big Label");
// Peanms3oBaTh o00BeKT Font IJjig MCHOJL30BAHMSA Ha MeTKe
Font fancyFont = new Font ("Serif",
Font.BOLD | Font.ITALIC, 32);
// CBasaTb mpudT M METKY
fancyLabel.setFont (fancyFont) ;
// CospmaTb ms3obpaxeHue Icon
Icon tigerIcon = new Imagelcon("SmallTiger.gif");
// TloMecTuTbr mM3006paxeHre Ha METKY
fancyLabel.setIcon(tigerIcon);
// TIoOMeCTUTL TEeKCT CclIpaBa OT M300paxeHMUs
fancyLabel.setHorizontalAlignment (JLabel .RIGHT) ;
// TloMecTuThb Ha I[aHeJb
add (fancyLabel) ;

Knacc JButton

SBnsercs peanmauneﬁ KHOIIKH C BO3MOXHOCTBIO BKJIFOUCHUA 1/1306pa>1<eH1/151. doH
KHOIIKH OJOJIDKCH COBIIaAAaTh C CI)OHOM KOHTeﬁHepa, B KOTOPOM OHA HAXOJIHUTCA.

public class ButtonPanel extends JPanel {
public ButtonPanel () {
Icon tigerIcon = new Imagelcon("SmallTiger.gif");
JButton myButton = new JButton ("Tiger", tigerIcon);
myButton.setBackground (SystemColor.control);
add (myButton) ;
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Knacc JCheckBox

CootBerctByeT 00bekTy CheckBox, He BxonsgmieMmy B rpynmy. MoXHO 3anaBaTh
COOCTBEHHBIC M300paKEHUS JJIsI BBIOPAHHOTO ¥ HEBHIOPAHHOTO COCTOSTHUS.

public class CheckboxPanel extends JPanel {
Icon unchecked = new ToggleIcon (false);
Icon checked = new Togglelcon (true);
public CheckboxPanel () {
// YCTaHOBMTL KOMIIOHOBKY mJsa JPanel
setLayout (new GridLayout (2, 1))
// CosmaTb 3JieMeHT BeHOOpPAa C COCTOSHMEM true
JCheckBox cbl = new JCheckBox ("Choose Me", true);
cbl.setIcon (unchecked);
cbl.setSelectedIcon (checked) ;
// CospmaTb 2yieMeHT BrOOpa ¢ cocrTodaHuem false
JCheckBox cb2 = new JCheckBox ("No Choose Me", false);
cb2.setIcon (unchecked);
cb2.setSelectedIcon (checked);
add (cbl) ;
add (cb2);
}
class TogglelIcon implements Icon {
boolean state;
public ToggleIcon (boolean s) {
state = s;
}
public void paintIcon (Component c, Graphics g,
int x, int y) {
int width = getIconWidth () ;
int height = getIconHeight()
g.setColor (Color.black);
if (state)
g.fillOval (x, y, width, height);
else
g.drawOval (x, y, width, height);
}
public int getIconWidth () {
return 10;
}
public int getIconHeight () {
return 10;

}
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Knacc JRadioButton

COOTBeTCTByeT O6’b€KTy CheckBox, BXOAdlIeMy B TIpyllly, TakK, 4TO B JAHHBIN
MOMEHT BpPEMCHU MOYKET OBITh BmﬁpaH TOJBKO OJHUH U3 HHUX. prnna 00BEKTOB
3aJIa€TCd ¢ MOMOIIBIO ButtonGroup.

public class RadioButtonPanel extends JPanel {
public RadioButtonPanel () {

// YCTaHOBUTBHL KOMIIOHOBKY GridLayout
setLayout (new GridLayout (4,1));
// OObaBJIeHME [epeKJiouyaTesd
JRadioButton radioButton;
// Peanmsaums TPyNNL OJS IepekJiodaTesien
ButtonGroup rbg = new ButtonGroup():;
// CosmaHmMe MeTKM OJid TPYIIIH
JLabel label = new JLabel ("Annual Salary: ");
label.setFont (new Font ("SansSerif", Font.BOLD, 14));
add (label) ;
// HoBaBUTL HOBHIM [I€PEeKJIUATE]Ib
radioButton = new JRadioButton ("$45,000");
add (radioButton) ;
// ycTaHOBUTH "ropsauyn" KJaBMIIY
radioButton.setKeyAccelerator ('4');
// IDoBaBUTL MNepekJYaTeslb B I'PYITY
rbg.add (radioButton);
// YCTaHOBUTH HOAHHBM NEepekJIouaTelIb 10 YyMOJIYaHMUIO
radioButton.setSelected (true);
// YCTaHOBUTL ele 2 epeKJidyaTess
radioButton = new JRadioButton ("$60,000") ;
radioButton.setKeyAccelerator ('6');
add (radioButton) ;
rbg.add (radioButton);
radioButton = new JRadioButton ("$75,000");
radioButton.setKeyAccelerator ('7'");
add (radioButton) ;
rbg.add (radioButton);

Knacc JToggleButton

SIBngercs cynepknaccoM i JCheckBox M JRadioButton. KHomka ocraercs B
Ha)XXaTOM COCTOSIHMM, M BO3BpAllacTCs B HMCXOJHOC COCTOSIHHE IHpH IIOBTOPHOM
Ha)XaTHH.

public class ToggleButtonPanel extends JPanel {
public ToggleButtonPanel () {
// YCTaHOBMUTL KOMIOHOBKY GridLayout
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setLayout (new GridLayout (4,1, 10, 10));
add (new JToggleButton ("F
add (new JToggleButton (

add (new JToggleButton ("Fo"
add (new JToggleButton (

@

}

Knacc JTextComponent

Knacc oOecneurBaeT OCHOBHBIE (YHKIIMH TIPOCTOTO TEKCTOBOTO peJIaKTopa.
OCHOBHBIMH NoAKJIaccaMu JTextComponent SIBIISIFOTCS JTextField,
JTextArea, JTextPane.

JTextField tf = new JTextField():;

JTextArea ta = new JTextAreal();

tf.setText ("TextField") ;

ta.setText ("JTextArea\n Allows Multiple Lines");
add(tf);;add(ta);

JTextPane tp = new JTextPane();
MutableAttributeSet attr = new SimpleAttributeSet():;
StyleConstants.setFontFamily (attr, "Serif");
StyleConstants.setFontSize (attr, 18);
StyleConstants.setBold (attr, true);
tp.setCharacterAttributes (attr, false);

add (tp) ;

Knacc JScrollBar

Peanuzyer nosiocy nNpoKpyTKH

public class ScrollbarPanel extends JPanel {
public ScrollbarPanel () {
setLayout (new BorderLayout());
JScrollBar sbl =
new JScrollBar (JScrollBar.VERTICAL, 0, 5, 0, 100);
add (sbl, BorderLayout.EAST);
JScrollBar sb2 =
new JScrollBar (JScrollBar.HORIZONTAL, O, 5, 0, 100);
add (sb2, BorderLayout.SOUTH) ;

}

Knacc JSlider

Peanuzyet moyiocy NpOKPYTKUA C BOBMOKHOCTBIO Pa3METKH.

|public class SliderPanel extends JPanel {
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public SliderPanel () {
setBackground (Color.lightGray);
setLayout (new BorderLayout());
setBackground (Color.lightGray);
JSlider sl = new JSlider (JSlider.VERTICAL, 0, 100, 50);
sl.setPaintTicks (true);
sl.setMajorTickSpacing (10) ;
sl.setMinorTickSpacing (2) ;
add (sl, BorderLayout.EAST);
JSlider s2 = new JSlider (JSlider.VERTICAL, 0, 100, 50);
s2.setPaintTicks (true);
s2.setMinorTickSpacing (5) ;
add (s2, BorderLayout.WEST) ;
JSlider s3 = new JSlider (JSlider.HORIZONTAL, 0O, 100,

50);

s3.setPaintTicks (true) ;

s3.setMajorTickSpacing (10) ;

add (s3, BorderLayout.SOUTH) ;

JSlider s4 = new JSlider (JSlider.HORIZONTAL, 0O, 100,
50) ;

s4.setBorder (LineBorder.createBlackLineBorder ()) ;
add (s4, BorderLayout.NORTH) ;

Knacc JProgressBar

JlaHHBIN KJacCc TO3BOJISIET OTOOpaXkaTh JMHEHKY TIporpecca, IOKa3bIBas XoO.l
BBINIOJTHEHU onepanuu. Mcnons3oBanue JProgressBar:

/VHYLMaIM3aumMsa KOMIIOHEHTAa

JProgressBar progressBar = new JProgressBar();

progressBar.setMinimum (0) ;

progressBar.setMaximum (numberSubOperations) ;

/ /BBITIOJIHEHME OllepaLun

progressBar.setValue (progressBar.getMinimum() ) ;

for (int i = 0; i1 < numberSubOperations; i++) {
// YCTaHOBKA 3HAYEHUS
progressBar.setValue (1) ;

}

Knacc JComboBox

[IpencraBnsier coOON BBIMANAIOIMIMA CHOUCOK C BO3MOXHOCTBIO BBIOOpa U
peaaKTUPOBAHUS.

public class ComboPanel extends JPanel {
String choices[] = {"Mercury", "Venus", "Earth", "Mars",
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"Saturn", "Jupiter", "Uranus","Neptune","Pluto"};
public ComboPanel () {

JComboBox combol = new JComboBox () ;

JComboBox combo?2 = new JComboBox () ;

for (int i=0;i<choices.length;i++) {
combol.addItem (choices[i]);
combo?2.addItem (choices[i]);

}

combo?2.setEditable (true) ;

combo?.setSelectedItem ("X") ;

combo?.setMaximumRowCount (4) ;

add (combol) ;

add (combo?2) ;

Knacc JList

Peanusyer ciucok 3JIEMEHTOB.

public class ListPanel extends JPanel {

String label [] = {"Cranberry", "Orange", "Banana",
"Kiwi", "Blueberry", "Pomegranate", "Apple", "Pear",
"Watermelon", "Raspberry", "Snozberry"

}i

public ListPanel () {
setLayout (new BorderLayout()):;

JList list = new JList (label);
ScrollPane pane = new ScrollPane();
pane.add (list);

add (pane, BorderLayout.CENTER) ;

Knacc JScrollPane

Peanuzyet o01acTh NpOKPYTKHU.

public class ScrollPanel extends JPanel {
public ScrollPanel () {

setLayout (new BorderLayout());
Icon bigTiger = new Imagelcon ("BigTiger.gif");
JLabel tigerlLabel = new JLabel (bigTiger) ;
JScrollPane scrollPane = new JScrollPane () ;
scrollPane.getViewport () .add (tigerLabel) ;
add (scrollPane, BorderLayout.CENTER) ;
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Bopatopel (Border)

PrcoBanue rpaHui] BOKpyr KOMIOHEHTOB (OOpItOpOB) 00€CIEUNBAETCS C TOMOILBIO
uHtepdeiica Border. Border TpeOyeT pealn3anu CIEAYIOUINX METOI0B:

// Onpenenser o6JjacTb, HEOOXOOUMYK IJIS PUCOBAHUS
public Insets getBorderInsets (Component c);
// OmpenejisgeT NpPO3PAaYHOCTH M HENPO3PAaUHOCTL T'PAaHUIIL
public boolean isBorderOpaque() ;
// OnpenejyseT KakyM o0OpaszsOoM PUCOBATH TPAHULY
public void paintBorder (Component c¢, Graphics g,
int x, int vy,
int width, int height)

B makeTt Swing BXoauT 9 kiaccoB st pucOBaHUsI OOPIOPOB

BevelBorder OObemMHBII 00PIOp, MOAHATHIA HIIM OMYILEHHbIN

CompoundBorder CocraBHo# OopI0p

DefaultBorder Bboparop o ymoiruanuio — peanuzaius nHTepderica
EmptyBorder [TycToit 6oprop

EtchedBorder bopatop-kanaBka

LineBorder L{BeTHOI GOPAOP MIPOU3BOIBHOMN TOJILUHBI
MatteBorder boparop ¢ 3anoaHeHNEM LBETOM WM N300paKEHHEM

SoftBevelBorder | O0beMHBIN OOPAIOP C 3aKPYTJICHHBIMH yTIaMU

TitledBorder Bopatop ¢ 3arojoBKaMu B pa3IMUHbIX MO3UIUAX

Knaccbl MeHIo

Krnaccel, ob6ecnieunBatomue padory ¢ MeH0 (JCheckBoxMenultem, JMenultem,
JRadioButtonMenultem, JMenu, JMenuBar, JSeparatorL SIBJIIFOTCSI
MoJKjIaccaMyd KOMIIOHEHTa JComponent. DTO I1O3BoJisieT B orTiauuue oT AWT
100aBUTh MEHIO B JIIOO0E MECTO MPOTPaMMBI, K TH0OOMY KOHTEUHEDY.

public class MenuTester extends JFrame implements
ActionListener {

public void actionPerformed (ActionEvent e) {
System.out.println (e.getActionCommand());

}
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public MenuTester () {
super ("Menu Example");
JMenuBar jmb = new JMenuBar () ;
JMenu file = new JMenu ("File");
JMenultem item;
file.add (item = new JMenultem ("New"));
item.addActionListener (this);
file.add (item = new JMenultem ("Open"));
item.addActionListener (this);
file.addSeparator () ;
file.add (item = new JMenulItem ("Close"));
item.addActionlListener (this);
Jmb.add (file);
JMenu edit = new JMenu ("Edit");
edit.add (item = new JMenultem ("Copy")):
item.addActionlListener (this);
edit.add (item = new JMenultem ("Woods", tigerIcon));
item.setHorizontalTextPosition (JMenultem.RIGHT) ;
item.addActionlListener (this);
JCheckBoxMenultem check= new JCheckBoxMenultem

("Toggle™) ;

check.addActionListener (this);
edit.add (check);jmb.add (edit);
setJMenuBar (jmb) ;

}}

Knaccel JFrame, JWindow, JDialog

OCHOBHO€ OTJIMYHME ITUX KJIACCOB OT JIPYTMX KOMIIOHEHTOB Swing 3akKJII04acTcsl B
TOM, YTO OHH HE SBJIAIOTCS JICTKOBECHBIMU KOMIIOHEHTaAMH, W HaCJIECAYIHOTCSI
COOTBETCTBEHHO OT Frame, Window, Dialog. B oTamune oT Frame, Window,
Dialog, il J00aBiICeHHS KOMIIOHEHTOB B JFrame, JWindow, JDialog
HCIIOJIB3YEeTCsI TaHe b COACPIKUMOTO (content pane).

public class FrameTester {

public static void main (String args[]) {
JFrame f = new JFrame ("JFrame Example");
Container c¢ = f.getContentPane();

c.setlLayout (new FlowLayout()):

for (int 1 = 0; i < 5; 1i++) {
c.add (new

JButton ("No") ) .setBackground (SystemColor.control) ;

c.add (new Button ("Batter")):;

}

c.add (new JLabel ("Swing"));

f.setSize (300, 200);

f.show();
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Knacc JPopupMenu

[To3BosIsteT CBSA3aTh BHIMAAAIOIIEE MEHIO C JTFOOBIM KOMITOHEHTOM.

public class PopupPanel extends JPanel {
JPopupMenu popup = new JPopupMenu () ;
public PopupPanel () {
JMenulItem item;
popup.add (item = new JMenultem ("Cut"));
popup.add (item = new JMenultem ("Copy"))
popup.add (item = new JMenultem ("Paste")
popup.addSeparator () ;
popup.add (item = new JMenultem ("Select Al1l"));
enableEvents (AWTEvent.MOUSE_EVENT_MASK);
}
protected void processMouseEvent (MouseEvent e) {
if (e.isPopupTrigger())
popup.show (e.getComponent (), e.getX(), e.get¥Y());
super.processMouseEvent (e);

}

) 7

}

[Moackasku (ToolTip)

B makere swing mMeercs kiacc JtoolTip, NpeAHA3HAYEHHBIN IS peaiu3aliu
MOJICKA30K, OJTHAKO OOBIYHO JOCTAaTOYHO BBI3BaTh METOJ setToolTip () Kiacca
JComponent.

public class TooltipPanel extends JPanel {
public TooltipPanel () {
JButton myButton = new JButton ("Hello");
myButton.setBackground (SystemColor.control);
myButton.setToolTipText ("World");
add (myButton) ;

Knacc JToolBar

Hcnonb3yercs as peaiu3aluy JMHEHKH HHCTPYMEHTOB.

public class ToolbarPanel extends JPanel {
ToolbarPanel () {
setLayout (new BorderLayout()):;
JToolBar toolbar = new JToolBar():;

110



JButton myButton = new JButton ("Hello");
toolbar.add (myButton) ;

Icon tigerIcon = new Imagelcon("SmallTiger.gif");
myButton = new JButton(tigerIcon);

toolbar.add (myButton) ;

toolbar.addSeparator () ;

toolbar.add (new Checkbox ("Not"));

add (toolbar, BorderLayout.NORTH) ;

Knacc JTabbedPane

PeanmyeT IIaHECJIb C 3aKJIaJKaMHMH.

public class TabbedPanel extends JPanel {
String tabs[] = {"One", "Two", "Three", "Four"};
public JTabbedPane tabbedPane = new JTabbedPane();
public TabbedPanel () {
setLayout (new BorderLayout());
for (int i=0;i<tabs.length;i++)
tabbedPane.addTab (tabs[i], null, createPane
(tabs[i]));
tabbedPane.setSelectedIndex (0) ;
add (tabbedPane, BorderLayout.CENTER) ;
}
JPanel createPane(String s) {
JPanel p = new JPanel();
p.setBackground (SystemColor.control);
p.add (new JLabel (s));
return p;

}

Knacc JSplitPane

[To3BoJIsIET YIIaKOBAaTb 2 KOMIIOHEHTA C ABWKKOM MECXKY HUMH.

public class JSplitPanel extends JPanel {
JComponent createSplitter (int orientation, boolean depth)
{
JButton buttl = new JButton ("One");
buttl.setBackground (SystemColor.control);
JComponent c;
if (depth) {
int newOrientation =
((orientation == JSplitPane.HORIZONTAL SPLIT) 2
newOrientation = JSplitPane.VERTICAL SPLIT
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newOrientation = JSplitPane.HORIZONTAL SPLIT);

c = createSplitter (newOrientation, false);
} else {
c = new JButton ("Two"):;

c.setBackground (SystemColor.control);
}
JSplitPane jsp = new JSplitPane (orientation, buttl, c);
return jsp;
}
public JSplitPanel () {
// YCTAaHOBMTL KOMIIOHOBKY TOJIBKO IJIS OOHOI'O KOMIIOHEHTAa
setLayout (new BorderLayout (10, 10));
add (createSplitter (JSplitPane.HORIZONTAL SPLIT, false),
BorderLayout .NORTH) ;
add (createSplitter (JSplitPane.HORIZONTAL SPLIT, false),
BorderLayout.SOUTH) ;
add (createSplitter (JSplitPane.VERTICAL SPLIT, false),
BorderLayout .WEST) ;
add (createSplitter (JSplitPane.VERTICAL SPLIT, false),
BorderLayout.EAST) ;
add (createSplitter (JSplitPane.VERTICAL SPLIT, true),
BorderLayout.CENTER) ;

Knacc BoxLayout

MeHeszep KOMITOHOBKHY JJIsI pasMCIICHHUA KOMIIOHCHTOB BAOJIb OCH X HJIN Y.

class BoxLayoutTest extends JPanel {
BoxLayoutTest () {
// YCTaHOBUTH KOMIIOHOBKY BIOJIb OCU Y
setLayout (new BoxLayout (this, BoxLayout.Y AXIS));
TextField textField = new TextField();
TextArea textArea = new TextArea (4, 20);
JButton button = new JButton (

"Tiger", new ImageIcon("SmallTiger.gif"));
button.setBackground (SystemColor.control);
add (new JLabel ("TextField:"));
add (textField) ;

(
add (new JLabel ("TextArea:")):;
add (textArea) ;
add (new JLabel ("Button:")) ;
add (button) ;
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CoObITus nakeToB Swing

Ancestorkvent MIpEeIOK U3MEHECH, IIEPEMEILICH, yAalIcH
ChangeEvent NU3MEHEHUE COCTOSAHUA
DocumentEvent W3MEHEHUE COCTOSAHUSA JOKYMEHTA
DragEvent coObITue drag-and-drop
ListDataEvent U3MEHECHHUE JAHHBIX CIIMCKa
ListSelectionEvent U3MEHEHHE COCTOSIHUS BBIOOpA CITHCKa
MenuEvent COOBITHE MCHIO

TableColumnModelEven | pu3MeHEHHUE MOJEIN CTOJIOIA TaOIUIIBI
t

TableModelEvent U3MEHEHHUE MOJEIN TAOIUIIbI
TreeExpansionEvent CBEPTHIBAHME U PA3BEPTHIBAHUEC 3JICMCHTOB JI€peBa
TreeModelEvent M3MEHEHUE MOJIENIH JIepeBa
TreeSelectionEvent W3MEHEHHUE BBIJIEIICHHOIO DJIEMEHTA IepEBa

Moaenu gaHHbIX NPUNOXEHUS

HpeI[CTaBJ'DHOT JAaHHBIC, BbIPAXAIOIINUCCA OOBIYHO KOJHWYECTBECHHO (Haan/IMep,
3HAUCHHUE B SIYCHKE Ta6J'II/IHI>I). I[JIH TaKHuX MO,Z[eJ]Gﬁ PCKOMCHAYCTCA 00s13aTeNnbHOE
pasaciICHUC JOrM4CCKOro U BU3yaJIbHOTO IIPCACTABIICHUA.

K BUM oTHOCHATCA:

Monenb KoMmoHneHTHI

ComboBoxModel | JComboBox

ListModel JList

TableModel JTable

TreeModel JTree

Document JeditorPane, JTextPane, JTextArea,

JTextField, JPasswordField

Mopenu coctoanus GUI

OnpenensoT cocTosiHUE TrpadUYecKOro KOMIOHEHTa (KHOMKa Ha)kaTa/HEe Ha)Kkara).
[Ipy uX UCHOJIB30BaHMU HE 00SA3aTEILHO OCYLIECTBIISATH Pa3/CIbHOE YIPABICHUE
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MOJIENbIO, TaK Kak pabota ¢ moaensamu coctossauss GUI ocyiiecTBiseTcss HESIBHO C
IMOMOIILI0O METOJI0OB KOMIIOHEHTOB.

K stum MOACIIAM OTHOCATCA:

Moaenb KoMmmoneHTHI

ButtonModel JButton, JMenu, JMenultem
SingleSelectionModel JTabbedPane
ListSelectionModel JList

TableColumnModel JTable
TreeSelectionModel Jtree

CmelaHHble moaenu

K BUM oOTHOCSTCA MOJCIH, KOTOPBLIC YaCTHYHO IIPCACTABIIAIOT coboi JAaHHBIC, a
YACTHUYHO - COCTOSIHME KOMITOHeHTa. K HUM OTHOCSTCS:

Monennb KoMmoHeHTEI

ButtonModel JToggleButton, JCheckBox, JRadioButton,
JCheckBoxMenulItem, JRadioButtonMenultem
BoundedRangeModel | JProgressBar,JScrollBar,JSlider

Mogenu no ymonyaHuo

Mopenb, cBsi3aHHAsE ¢ KOMIIOHEHTOM, MOKET OBITh OIpe/eiieHa KaK SIBHBIM 00pa3zoM
C IIOMOLIBKD MeToAa setModel (), Tak W aBromarndecku. Ilpm co3panum
KOMIIOHEHTAa C HHUM CBS3BIBA€TCSI COOTBETCTBYIOIIAs MOJCIL KO YMOIYAHUIO.
Hanpumep, mnpu co3manum JSlider € HHMM  CBS3bIBAa€TCI  MOJEIb
DefaultBoundedRangeModel.

Jlist Gornee CIOKHBIX OOBEKTOB, TaKMX Kak JTable win JTree, B MakeT Swing
KpOME MOJENEN IO yMOJIMaHuk DefaultTableModel u DefaultTreeModel
BXOJIAT abCcmpaxmHvie MOJIETH, KOTOPhIE PEeaTu3yIoT 4acTh (DYHKIIMH, CBI3aHHBIX C
u3BeIIeHHEeM 00 WM3MEHEHUU NaHHBIX. AOCTpakTHBIE MOJEIM UMEIOT HMEHa, TJe
cJI0BO Default 3aMEHEHO Ha Abstract (Hanpumep AbstractTableModel).

N3BeLweHne o6 nameHeHnax moagenu

Jnst cooOuieHuss 00 HM3MEHEHUWU COCTOSIHUS MOJENIN MCHOJB3YETCd MEXAHU3M
coObiTuii. U3Bemenne 00 U3MEHEHWH COCTOSHUS MOJEIM MOXKET OBITh
OCYIIIECTBJIICHO JBYMsI CIIOCO0aMHU:

* JlochlIKa JETKOBECHOI'O HN3BCIICHHUA O TOM, 4YTO COCTOAHUEC HU3MCHHIOCH, U
Tp€6OBaHI/IC AOIIOJIHUTCIIBHOI'O 3arpoca OT CJIymarceisa O TOM, 4TO HMMCHHO
N3MCHUIIOCH. HpeI/IMYH_IeCTBOM JaHHOI'O I104Xo4a MABJIACTCA BO3MOXXHOCTD
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HCIIOJB30BaHUSA  TOJBKO  OJIHOTO  DK3EMIUIApa  COOBITHUS I BCEX
MOCJIEA0BATEIbHBIX M3BELICHUN OT KOHKPETHOW MOJeNH. ITO yA0OHO, KOoraa
COOBITUSI IPOUCXOJIAT C IOCTATOYHO BHICOKOW YaCTOTOM.

* Ilochuika MOJHOONPEAEIEHHOIO U3BELIEHUS, TAE AETAIbHO ONUCHIBACTCS Kak
U3MEHWIOCh COCTOsIHME Mojenu. Ilpu sToM st Kaxaoro coObITHS JOIKEH
OBITh CO37aH OTIENbHBIN FK3EMIUISP COOBITHS. Takoil crnocod MpuMEHseTcs B
cllydasix, Korja OOBIYHOE H3BEUICHHE HE MOXXET O0eCHeurTh CylaTens
uHdopmanuen 0 TOM, YTO UMEHHO U3MEHUIIOCH B MOJIEIH.

JlerkoBecHOE U3BEIIECHUE

Mogenb Cnymarenb CooObiTHE

BoundedRangeModel ChangelListener ChangeEvent
ButtonModel Changelistener ChangeEvent
SingleSelectionModel |ChangelListener ChangeEvent

ColObiTHE ChangeEvent, cojepiKailee HUCTOYHUK COOBITHS, MOCHUIAETCS Kiaccy,
BOIUIOLIAIONIEMY HHTepdelic ChangelListener. OTOT uHTEpdelc omnpeaenser
CIMHCTBEHHBIM METOJ stateChanged (ChangeEvent e). g perucTpanuu
CIyLIaTeNsl MUCHONb3yeTcss Merox addChangeListener (). lloayunuTe UCTOYHHK
COOBITHSl JJIA TOCJENYIOIUX 3alpOCOB MOXHO C MOMOINbI0 MeTona getSource()
kiacca ChangeEvent.

MonHoonpeaeneHHoe n3BeLleHne

Monaenb Cnymiarenb CoOpITHE

ListModel ListDatalistener ListDataEvent

ListSelectionModel | ListSelectionListener ListSelectionEven
t

ComboBoxModel ListDatalListener ListDataEvent

TreeModel TreeModelListener TreeModelEvent

TreeSelectionModel | TreeSelectionListener TreeSelectionEven
t

TableModel TableModellistener TableModelEvent

TableColumnModel TableColumnModellisten | TableColumnModelE

er vent
Document DocumentListener DocumentEvent
Document UndoableEditListener UndoableEditEvent

B »TOM citydae ncnosnb3yrorcs cnenupuyeckue cOObITHS U CIYIIATENH JUIsl KaKI0M
mozaenu. Wx oOpaboTka aHajoruyHa oOpabOTKE COOBITUN TMpU JIETKOBECHOM
U3BCIICHUH, 32 HCKIIOYEHHEM TOro, YTO 3ampochl 00 HM3MEHEHUH COCTOSHUS
JIeNAOTCS He y UCTOYHHKA COOBITHS, a y CAMOT'0 COOBITHS, KOTOPOE B JAHHOM CIIy4dae
COJIEPKUT TOJTHYIO HH(POPMAIUIO O BCEX U3MEHEHUSX MOIEIH.
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[epeBba JTree

CrnosxHble IepeBbs CTPOSITCS peanuzanuen nurepgeiica TreeModel. B mpocreiiniem
Cllydae MOKHO MOCTYNUTh CJEIYIOIIUM 00pa3oM:

public class JTreePanel extends JPanel {

JTreePanel () {
setLayout (new BorderLayout());
//
DefaultMutableTreeNode root =

new DefaultMutableTreeNode ("Contacts") ;
DefaultMutableTreeNode levell =

new DefaultMutableTreeNode ("Business");
root.add (levell) ;
DefaultMutableTreeNode level2 =

new DefaultMutableTreeNode ("JavaSoft");
levell.add (level?2) ;

level2.add (new DefaultMutableTreeNode ("James Gosling"));
level2.add (new DefaultMutableTreeNode ("Frank Yellin"));
level2.add (new DefaultMutableTreeNode ("Tim Lindholm")) ;
level2 = new DefaultMutableTreeNode ("Disney") ;
levell.add(level?2) ;

level2.add (new DefaultMutableTreeNode ("Goofy"));
level2.add (new DefaultMutableTreeNode ("Mickey Mouse")) ;
level2.add (new DefaultMutableTreeNode ("Donald Duck"));

JTree tree = new JTree(root);
JScrollPane pane = new JScrollPane();
pane.getViewport () .add (tree);

add (pane, BorderLayout.CENTER) ;

}

Pabota ¢ Tabnuuamm (JTable)

[Ipumep coznmanusi TaONMIBI C CO3JaHHMEM COOCTBEHHOW MOJEIN TaOJIUIlbI
(MyTableModel), peanusytomieit uatepdeiic TableModel B BHUJIIE aOCTPAKTHOTO
KJ1acca — mabJI0Ha MOJICIIH:

public class SimpleTableDemo extends JPanel ({
public SimpleTableDemo () {
JTable table = new JTable (new MyTableModel ());
JScrollPane scrollPane = new JScrollPane (table);
scrollPane.setPreferredSize (new Dimension (400, 100));
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setLayout (new GridLayout(l, 0)); add(scrollPane);
}

class MyTableModel extends AbstractTableModel {
// DaHHbE

final String[] columnNames = {"First Name", "Last Name",
"Sport", "Est. Years Experience"};

final String[][] data = {
{"Mary", "Campione", "Snowboarding", "5"},

{"Alison", "Huml", "Rowing", "3"},
{"Kathy", "Walrath", "Chasing toddlers"™, "2"},
{"Mark", "Andrews", "Speed reading", "20"},
{"Angela"™, "Lih", "Teaching high school™, "4"}
}i
// peanuszsauusa TableModel — pasMepsl TabJIMLILL
public int getColumnCount () {return columnNames.length;}
public int getRowCount () {return data.length;}
public String getColumnName (int col)
{return columnNames[col];}
// peammsauua TableModel — maHHBIE B dUeMke
public Object getValueAt (int row, int col)
{return datal[row] [col];}
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O6o6LwWeHHOEe NnporpaMmMupoBaHue

0Ob6006wennoe npoepammuposanue (generic programming) — ONMCAHUE TAHHBIX
U aJITOPUTMOB B MPOTpaMMe, KOTOPOE MOKHO MPUMEHHUTH K Pa3TUYHBIM THUIIAM
TAHHBIX, HE MEHSS IPU 3TOM CaMoO OIMCaHHUE.

JIJIst TaKOTO OMMCAHUSI UCTIOIB3YIOTCS CIIEUAbHBIE CHHTAKCUYECKHE KOHCTPYKIIUH,
HA3bIBAEMbIC ULAOIOHAMU (OHCEHEPUKAMU).

LLlabnoHbl (generics)

Hlabnonwt — onucaHWe Kiacca, METOJa,

KOHKPCTHOI'O THIIA JdHHBIX.

atpubyta 0€3 UCHOJIb30BaHUS

be3 mabsioHoB

C mabmoHamMu

OObsBIIEHUE:

List 1 = new LinkedList () ;
l.add (new Integer(0));
//ToTeHuManbHa owmbra (*)
1l.add (new Double(1.1));

HUcnonp3oBanue:
for(..) {

Integer x = (Integer)
l.iterator () .next ();

OObsaBIEHUE:
List<Integer> 1 =

new LinkedList<Integer>();
l.add (new Integer(0));
//ommbra KOMIMIIALIUN
1l.add (new Double(1.1);

Hcnonb3oBaHueE:
for (..) {

Integer x
=]l.iterator () .next () ;

}

[HIa0noHBI

ITOBBIIIIAIOT HAriIgdgJHOCTh KOJa W CHIKAIOT KOJIHMYECTBO ABHBIX

npeoOpa3oBaHMil THIIA M BO3MOXKHBIX OIIMOOK OT HESBHBIX MPEOOpa30BaHMiA.

B nmpumepe ¢ mabioHaMu OTCYTCTBYET SIBHOE NMPHUBEICHHE K TUIY Integer. DTO
UCKITIOYaeT TOosBJieHne OmuOKku ClassCastException B MOMEHT pa0OTHI
nporpammel (* - mpu omuO0YHOM 00aBICHUH B List 3lieMeHTa Double), a TaKKe

YIPOILAET BU3yaJIbHOE BOCIPUITUE 0OCHYNA K INeMeHmam U AeNaeT MPoIle 3aMeHy
TUIIA JaHHBIX Integer Ha, HAIpUMEP, Double.

CUHTaKCUYEeCKHE KOHCTPYKIMU C HCIOJb30BAHUEM IIa0JIOHOB 3alpelieHbl B
MEPEUNCIICHUSIX, UCKIIFOUNUTEIIbHBIX CUTYalMsIX 1 AHOHUMHBIX BCTPOCHHBIX KJlaccax.
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[Ipy KOMOWISIIMM TMPOTPaMMbl  IPOUCXOAUT YHUUTOXKEHUE HMHPOpPMAIUU O
mrabnoHax (fype erasure) U MPUBEACHUE BCEX 0000UeHHbIX N NAPAMEMPUZOBAHHBIX
TUIIOB, )OPMANbHBIX NAPAMempo8 Mmuna K UCIOIb30BAHUIO TOJILKO 0a30BOT0 THIIA.

[Ipumep:

System.out.println ("ArrayList<String> sTO "
+new ArrayList<String>().getClass()):;

System.out.println ("ArrayList<Double> sTO "
+new ArrayList<Double> () .getClass()):

Brigacrt:

ArrayList<String> »T0 class java.util.ArraylList
ArrayList<Double> »T0 class java.util.ArraylList

OcHOBHOE IPUMEHEHHE Ta0JIOHOB — KOMIEKYUU.

Onucanue Tunoe ¢ wabnoHamu (generic type)

Ob606wenHbIli mun — 3TO ONHUCAHME KJacca C MCIOJIb30BaHUWEM (POopMabHBIX
napameTpoB THUIIA.

llapamempuszosannviti mun — peanu3anus O0O0OOIIEHHOro THHA C
WCIIOJIb30BAaHWEM KOHKPETHOTO THIA IAHHBIX B KAYECTBE apTyMCHTA.

OomucaHue Kiacca 0e3 11adJIOHOB ONHUCaHHUE C UCIOJIB30BAHUEM
11abJIOHOB
class Game { class Game<T> {
int result; T result;
int getResult () ; T getResult();
void setResult (int void setResult (T result);
result) ; }
}

Game<T> - 0000IIEHHBIN THIT
T — (hopmManbHBIN MapaMeTp TUTIA

Game<String> g = new Game<String> () - mapaMETPU30BAHHBIA THUIT JJIA
NPEACTABICHUS]  pE3yJbTaTOB  WIpPbl, Hanmpumep, B  @yréon ("2:0"), a
Game<Integer> g = new Game<Integer> ()B TETpPHC.
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OnucaHne meToaoB ¢ WwabnoHamu (generic methods)

MeToa ¢ ucnonb3oBaHnem opManbHOrO ONMCaHUSA TuMa Ha3biBaeTCs
wabrioHHbIM MemoooM.

[Ipu3HaKOM TOTO, UTO METOJ ABJISIETCS IIAOJOHHBIM CIIY>KUT yKa3aHUE TUMA JIaHHBIX
C KOTOpBIM paboTaT MeTo/l. B HaimeM nmpumepe 310 cuMBoi <T>

OObsBIIEHHE:

public static <T> Set<T> emptySet () {
return new HashSet<T> () ;

}
Bri30B:

// KOHKPETHBI TUII IJIS [NOACTAHOBKU BHOMPAET KOMIMJIATOP I10
// apryMeHTaM BHS30Ba METOIa WM OINepaTopy NIPUCBOEHUS
Set<String> = Collections.emptySet ()

// ykKasaH SBHO

Set<Integer> = Collections.<Integer>emptySet(); //

dopmanbHble napameTpbl TMNa (type parameter)

DopmanvHulll napamemp muna — 3TO TapamMeTp, BMECTO KOTOPOro Mpu

CO3JaHHUH IIO I]Ia6J'IOHy [MapaMCTPpU30BAHHOT'O THIIA HGO6XOI[I/IMO IMoACTaBHUTD
KOHerTHBIfI THUITI JaHHBIX.

interface Comparable<E> ({
int compareTo (E other);

}

B IIPUBEJICHHOM IIpuMepe E siBnsieTcs popManbHbIM mapaMeTpoM Tuna. opmanbHbIxX
apaMeTpoB MOXKET ObITh HECKOJIBKO — KeyValue<KEY, value>.

dopmanbHble NapameTpbl MOTYT OblTb 02paHUYEHHbIMU.

OepaHu4eHHbIU hopmaribHbIU napamemp NO3BONAT 3a4aTb BO3MOXHbIE
rpaHuLbl MOACTAHOBKM KOHKPETHbIX TUMOB [aHHbIX ANA MonyyYyeHus
napamMeTpuM3oBaHHOro Tuna

OrpaHnyeHre MOTyT ObITh C BEpXHEH U C HXKHEW CTOPOHBI IepeBa HACJIEI0BAHMS:

120



* <T extends Number> - orpaHuyuBaer T CBEpXy — B KayeCTBE
dbopManbHOTO MapaMeTpa MOTYT OBITh UCIIOJIb30BAHBI TOJBKO MMOTOMKH Kjlacca
Number;

* <T super Integer> - orpaHuuMBaeT T CHHU3Yy — MOIYT OBITh
UCIIOJIB30BaHbI TOJBKO IIPEAKHU Kilacca Integer.

B orpanwmdernu MOTyT OBITh MCIOJIB30BaHBI CUMBOJBI '&' w '|' mis 0ObenuHECHHUS
YCJIOBUH COOTBETCTBYIOIIUMHU JIOTHYECKUMH OTIEPAIUSIMHU.

Wildcard

Wildcard (0ocnosno Oarcokep) unu epynnogas noOCmaHo8Ka — CUHTAaKCUYECKUE
KOHCTPYKIIMM C UCIOJb30BaHWEM cuUMBoJa '?' (03Hadaetr .Jwbou mun),
UCIIOJIB3yeMbIC JUISI 3aMEHBI B IIA0JIOHAX KOHKPETHOTO Kjlacca MHOYKECTBOM

BO3MOXHBIX KJIaCCOB.

['pymrioBasi MOACTAaHOBKA OOBIYHO HCIIONB3YeTCS IS CO3JaHMsS ITAO0JIOHHBIX
KJIACCOB:

/*

* JlonyCTHUMbIE IIapaMeTpPH:

* Square s (Square extends Shape) — MOXHO

* String str — Henb34a

*/

static void drawAll (Collection<? extends Shape> c) {

for (Shape s : c) {
s.draw () ;

Konnekuuu

Konnexyuu — 3T0 Knaccel UIsi COXPAHEHUs, IOJIYYEHHs, MAaHMITYJUPOBAHMS
JaHHBIMU HaJl MHOXKECTBOM OOBEKTOB.

Hepapxust KOJIEKIMH MIPEICTaBIIeHa Ha pUC. 23.

lterator

Iterator — unTepderic, MO3BOISIONMINI BBITTOTHATh 00X0/1 JIEMEHTOB KOJUIEKI[UU
C BO3MOXHOCTBIO HX yjAalleHus. SBnsieTcss mnepepaboTKOW U pa3BUTHUEM
uHTepdeiica Enumeration.
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boolean hasNext () ; Bo3Bpamiaer true eciam B KOJJIGKIIMHM €CTh €IIle
3JIEMEHTEIL.

E next(); Cnenyrooniui 3J1€MeHT.

void remove () ; VY 1anuTh 3IEMeHT.

HMcnonp3oBaHue Iterator BMECTO Enumeration SBISETCA npeAnOYTUTCIIbHBIM
nu3-3a Ooliee KOPOTKOI'0O OIIMCaHusA MCETOIOB H MOSIBUBIICHCS ornepanmyun remove.
Knacc ListIterator OCYmCCTBILICT JABYHAIIPABJICHHOC IICPCMCHICHUC IIO0
KOJIJICKIIHNH.

|java.lang.Interable<E> | [ Collections I | ftterator<E> |- [ Listiterator<E>

| Collection<E> |<&-| AbstractCollection<E |

| AbstractSequentialList<E> [« LinkedList<E> I rrrrrrrr

ArrayList<E> I

— List<E> |« | AbstractList<E> Vector<E> || _ Stack<E> ||

—| Set<E> H—| AbstractSet<E> EnumSet<E> I

HashSet<E> J—{ LinkedHashSet<E> ]|

| SortedSet<E> |

TreeSet<E> I

| NavigableSet<E> |-

—  Queue<E> |<—| AbstractQueue<E> |<——| PriorityQueue<E>I

|  Deque<E> |-l ArrayDeque<E>I

AbstractMap<K, V> dentityHashMap<K.V> I
v AbstractMap.
<K V> WeakHashMap<K, V>
Map<K.V || simpleEntry<K,v> 2 |
Map.Entry<K,V> |4
l . || AbstractMap. Simpl EnumMap<K, V>I
'l elmmutableEntry<
K.V> HashMap<K, V> |<4 LinkedHashSet<E> l

| SortedMap<K,v> |

TreeMap<K, V> I

| NavigableMap<K, V> |<

Pucynox 23. Hepapxus xonnexkyuil.

122



Collection

KJlaccaMu U uHTepdeiicamu.

Collection — wuHTepdelic, OMUCHIBAIONIUN HAOOP KaKUX-JIMOO DIEMEHTOB.
Croco6 opraHuzanuu 3JI€MEHTOB ompenenserca peanusyrommmu Collection

int size ()

Bo3sspaiaer pazmep KOJUICKIIUH.

boolean isEmpty ()

Bosspamiaer true, eciii B KOJUIEKIIAU HET
AJIEMEHTOB.

boolean contains (Object
o)

BosBpamaer true, eciin KOJUIEKLUA
COJICP/KHT DJIEMEHT.

Iterator<E> iterator();

Bosspamaer Iterator.

Object[] toArray(); [TpeoOpa3yeT KOJIEKINIO B MACCHB
00BEKTOB.
<T> T[] toArray(T[] a); [IpeoOpa3yeT B KOJIIEKIMIO B MACCUB TUMA T,

pa3Mciiasig B MaCCHUBC a.

boolean add(E e);

Jlo6aBisieT 37E€MEHT B KOJUICKIIUIO.
Bo3sBpamaer true, ecinu 351eMeHT 100aBIICH;
false — ecau KOMJICKIHUS 3alpeniacT
yOJIMKAThI 2JIEMEHTOB U SJIEMEHT HE
YHUKAJICH.

boolean remove (Object o) ;

VY nanser ooun 37eMeHT (Jaxe eciiu TaKuX
HECKOJIbKO). Bo3Bpataer true, ecnu
AJICMEHT YAAJICH.

boolean
containsAll (Collection<?>
c);

BosBpamaer true, eciiv KOJUICKIUA
COIEPHKUT BCE AJIEMEHTHI 3aJaHHOU
KOJUICKIIHU.

boolean addAll
(Collection<? extends E>
c);

Jlo6aBisieT 37€MEHTHI B KOJIIECKITUIO.
BosBpaiaer true, €Ciiv KOJUICKIUA
HM3MEHEHA B PE3yJIbTaTE ONEpallkH.

boolean removeAll
(Collection<?> c);

Yz[ajmeT BCC OJICMCHTHI, 3a1aHHBIC B
KOJUICKIIHNHU C.

boolean retainAll
(Collection<?> c¢);

YILEU'ISICT N3 KOJUICKIIUH BCC 3JICMCHTHI, KPOMC
TCX, KOTOPBIC 3a/laHbl B KOJUICKIIMU C.

void clear ()

YI[EU'DICT N3 KOJUJICKIINHU BCC 3JICMCHTHI.

boolean equals (Object o)

[IpoBepsieT KOIEKIUIO HA PABEHCTBO APYron
KOJUICKLIMH

int hashCode () ;

B03BpamaeT XCHI-KOJ KOJIJICKIINH.

B notomkax unTepdeiica Collection AOMyCKaeTCs peaau3alus HE BCEX METOIOB.

B Takom cnydyae He0OXOaUMO

IrCHCPHUPOBATh HUCKIIIOYUTCIBbHYIO CHUTyallUIo

UnsupportedOperationException.
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JIrobast KOJIEKIIMsS JTOJDKHA BO3BpAIllaTh MTEPATOp, U COOTBETCTBEHHO, MO3BOJISATH
00XOJIUTH CBOU DIIEMEHTEL.

NHTepdrencobl konnekuumn

Set MHO0XeCTBO. DJIEMEHTBI YHUKAJIbHBI U, BO3BMOKHO, OTCOPTHUPOBAHBI.

List COpTI/IpOBaHHaH IIOCJIEA0OBATCIIBHOCTD 3JIEMCHTOB, C BOSMOXHOCTBIO
I[Y6J'H/Ip0BaHI/I$I " MO3UIMMOHHOTI'O JOCTYyIIA.

Queue Ouepenp, MpeaHA3HAYCHHAS JUISI Pa3MEIEHUS DJIEMEHTA Tepe] €ro
o0paboTkoifl. Pacmupser KOJUIEKIHMIO METOJaMHU JiJisi BCTaBKH,
BBIOOPKH M IIPOCMOTPA JIEMEHTOB.

Deque JIByHampaBiieHHasi o4epe/b, MO3BOJISIONIAs BCTABKY U yJaJieHUE B
JIBa KOHIIA OYEPE/IH.

Map Kapra 310 coorBeTcTBHE KII0Y4 — 3HadeHHE. KaxaoMmy Kirogy
COOTBETCTBYET OJIHO 3HAUCHHUE.

SortedSet | MHOXECTBO, DSJEMEHTBHl KOTOPOIO AaBTOMATUYECKH COPTUPYIOTCA
1160 B X HATypajdbHOM mopsake (MHTepdeiic Comparable), b0
C UCIIOJIb30BaHUEM Comparator.

SortedMap | ABromMaTH4YeCKU COPTHPOBAHHAS KapTa (CM. SortedSet)

Navigable [ SortedSet, pacHIMpEeHHBI METOJAMH KpaT4aIero JocTyma K
Set HUCKOMOMY 3JieMeHTy. B NavigableSet 3JeMEHTHI MOTYT OBIThH
JIOCTYITHBI B IOPSIIKE YBEINYCHUS U YMEHBIIICHUS

Navigable [ SortedMap, pacHIMPEHHBIM METOJAMHM KpaTUaWIIero JOCTyNa K
Map HCKOMOMY 3JIEMEHTY

B makere java.util.concurrent JIOCTYyHHBI JIONMOJHUTEIbHbIE HHTEPHEHUCHI
BlockingQueue, BlockingDeque (OrpaHUYE€HHOE YHCIIO DJIEMEHTOB U OKUIAHUE
OCBOOOXJICHHSI ~ MECTa), ConcurrentMap, ConcurrentNavigableMap
(aToMapHBbI€ Onepalyy BCTABKH, YAAIECHUS, 3aMEHBI).

Jig yMEHbIIEHUsI TPYJIOEMKOCTH pealv3aliyd CYIIECTBYIOT oO01ue I/IHTep(beI‘/'ICBI
pcan3anuu KOJUIGKIIMHA - AbstractCollection, AbstractMap #®u Jp.

MNpCaACTABIAIOIINUC TPUBUAJIBHYIO PCATIM3alIUI0 OCHOBHBIX MCTO/JOB KOHHGKHHﬁ.

Konnekumn obLwero HasHavYeHus

HashSet Peanmu3amus MHOXKECTBA € HCHOJIL30BAHUEM XCII-TAOJIUII,
oOazaronas caMbIM BEICOKUM OBICTPOACHCTBHEM

TreeSet Peanuzanus NavigableSet unTpedelica ¢ UCIOIb30BAaHUEM
pacCKpalleHbIX 1€PEBHEB
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LinkedHashSet |Peamu3amuss MHOXECTBa B BHAC XCII TaOMUIBI W JIBY-
CBSI3aHHOTO CITUCKA C 3aJIaHHBIM MTOPSIKOM DJIEMEHTOB

ArrayList MaccuB  mepeMeHHOro  pasmepa.  SBisercss  MOTOKO-
HeOe3onacHbIM Vector. Hanbonee BeicOkoe ObICTpOEHCTBIE

ArrayDeque OddextuBHas peanuzanus uHTEepdeiica Deque MEPEMEHHOTO
pasmepa

LinkedList JIBycBsizHast peanusanusi uHTepdeiica List. bBeictpee

ArrayList, €ClIM DJJEMEHTBl YacTo JI00aBIAIOTCA U
ynanstotes. B nononnenue peanusyer untepdeiic Deque

PriorityQueue | Peanmu3anus o4epeau ¢ MPUOPUTETAMH

HashMap Peanuzanus unaTepdeiica Map ¢ UCMOIL30BaHUEM X€IIl TaOJIUIL

TreeMap Peanuzanus NavigableMap unTpedelica ¢ UCIOIb30BAHUEM
pacKpalieHbIX JePEBHEB

LinkedHashMap | Peanu3anusi KapThl B BHJIE XCIl TAOJHWIBI M JBY-CBS3aHHOTO
CIIMCKa C 3aJaHHBIM MOPSIIAKOM 3JIE€MEHTOB

B nomonnenue k oOmUM peanu3aiusM, CYIIECTBYIOT MPapOIUTEIN KOJUIEKIIHHN -
KJacchl Vector MW Hashtable, peanu3aius KOTOpPbIX Oblla OOHOBJIEHA C
WCIOJIb30BAaHUEM IIA0JIOHOB.

CneunanbHble KONnekumm

WeakHashMap Kapra, coxpanstomue cna0ble CChUIKM Ha KJIIOYH.
[To3BossieT COOPIIMKY MycOpa YHHUYTOXHTh Mapy KIKOY-
3HauY€HHE, KOTJa Ha Ha K04 00Jiee HET BHEIIHUX CCHUIOK

IdentityHashMap | Peanuzanus wuHTepdeiica Map C HCIOIB30BAHUEM XEIIl
TaOJIUIBI U CPaBHEHHEM OOBEKTAa HAa PAaBEHCTOB MO CCHUIKE
(keyl==key2), BMECTO CpaBHEHHS 1O 3HAYEHUIO
(keyl.equials (key2)).

CopyOnWriteArray | Peammu3amms List, B KOTOpoil omepainuu - MyTaTopsl (add,

List set, remove) peAM3YIOTCA IIyTEM CO3JIaHHS HOBOK
konmuu List. B pesymprare HET HEOOXOIUMOCTH B
CUHXPOHHU3AIUH.

CopyOnWriteArray | Peanu3anus Set ¢ co3gaHueM HOBOM KOIMH IO OIEpaIiuu

Set u3MeHeHHs (CM. CopyOnWriteArrayList)

EnumSet BBICOKOHpOI/BBO}:[I/ITeHBHa}I pcanu3anus MHOXKECTBa C

HCIIOJIb30BAHUEM OHTOBOIO BCKTOpA. Bce »aemeHThI
JOJI?KHBI OBITH DJIEMEHTAMU OOHOTO Enum

EnumMap BpicokOonpoun3BOIUTENIbHASL  peaju3aiusi  KapThl €
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HCTI0JIL30BaHUEM OMTOBOTO BCKTOpA. Bce kmroun JOJIDKHBI
OBITH PJIEMEHTAMH OAHOTO Enum

[TakeTta java.util.concurrent JIONOJHSAET peaIu3aluy KOJUICKIMH KIacCaMH

ConcurrentLinkedQueue, LinkedBlockingQueue,
ArrayBlockingQueue, PriorityBlockingQueue, DelayQueue,
SynchronousQueue, LinkedBlockingDeque, ConcurrentHashMap,
ConcurrentSkipListSet, ConcurrentSkipListMap, KOTOpEIE

MOATOTOBJICHBI I UCHOJIb30BAHHUSI B MHOTOIOTOYHBIX MpOrpaMMax U Pean3yroT
Pa3IUYHYIO IOTIOJTHUTEIbHYI0 (YHKIIMOHAIBHOCTD.

CopTunpoBKa 35IEMEHTOB KONNeKL K

CopTHpoBKa HJIEMEHTOB KOJUICKIIMU B HMHTep(deiice SortedMap W aHAJIOTHYHBIX
MPOM3BOJUTCS MPHU MOMOIIHA €CTECTBEHHOTO MOPSIAKA COPTUPOBKH, ONPEAEISIEMOTO B
AIIEMEHTE KOJIJIEKIIMH, TUOO0 MPpHU oMoIK uHTepdeiica Comparator.

Ecmecmeennwiii nopsioox copmuposku (natural sort order) — €CTECTBCHHBIA H
peaM30BaHHBI 10 yMOJYaHWIO (peanu3alueli Meroga compareTo
unTepdeiica  java.lang.Comparable) cnoco0  CpaBHEHHS  JIBYX
AK3EMILISIPOB OJTHOTO Kjlacca.

int compareTo(E other) — CpaBHMUBAET this OOBbEKT C other M
BO3BpallaeT oTpuuaTtenbHOe 3Ha4YeHue ecrin this<other, O — ecnu OHu
paBHbl N MOMNOXUTENbHOE 3HA4YeHue ecnu this>other. [NA kKnacca Byte
OaHHbIA MeTo peanuayeTcs crieayrowmum obpasom:

public int compareTo (Byte anotherByte) {
return this.value - anotherByte.value;

}

java.util.Comparator — COICPKUT JiBa METO1A:
* int compare (T ol, T 02) — CpaBHEHHUE, aHaJIOrMyHOE compareTo

* boolean equals (Object obj) — true ecnu obj 3TO Comparator UY
HEro Takomn xe npunHUMUN cpaBHEHUA.

Collections

Collections — kjacc, COCTOSAIIMM U3 CTATUUECKUX METOJIOB, OCYIIECTRIISIOMINX
pasIuYHbIC CIY>KEOHBIC OTepaIliy HaJl KOJUICKITUSIMU.
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sort (List)

CoptupoBatb
aIrOpUTM, C rapaHTUpOBaHHOU ckopocThio O (n*log

n).

CITMCOK,

UCIIONIb3Ysl merge  sort
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binarySearch (List,
Object)

BPIHapHBIﬁ ITIOUCK DJICMCHTOB B CIIMCKC.

reverse (List)

N3MeHuTH IopsAAOK 3JICMCHTOB B CIIMCKC Ha

MIPOTUBOMOJIOKHBIN.

shuffle (List)

CityyaliHO mepeMenaTh 3JIEMEHTHI.

fill (List, Object)

3aMEHUTh KaXKIbIM DJIEMEHT 3aJaHHbBIM.

copy(List dest, List

src)

CkonupoBaTth CIHUCOK Src B dst.

min (Collection)

BepHyTh MUHUMAaNBHBINA 3JIEMEHT KOJUIEKIIUU.

max (Collection)

BepHYTB MaKCHUMAJIbHBIN 3JIEMEHT KOJJICKIIHH.

rotate (List 1list,
int distance)

[{ukinnyecky NOBEPHYTh CIIUCOK Ha YKa3aHHOE YHUCIIO
DJIEMEHTOB.

replaceAll (List
list, Object oldval,
Object newVal)

3aMeHUTh BCe OOBEKTHI HA YKa3aHHBIE.

indexOfSubList (List
source, List target)

BepHyThb HHIEKC NIEPBOrO IOJCIHCKA
KOTOPBIM DKBUBAJIEHTEH target.

source,

lastIndexOfSubList (L

BepHYTB HHACKC ITOCIICAHCIO IIOACIIMCKA source,

1st source, List KOTOPBI DKBUBAJIEHTEH target.
target)
swap (List, int, int) |3aMeHUTb 3JIeMEHTHI B yKa3aHHBIX MO3UIUAX CITHCKA.

unmodifiableCollecti
on (Collection)

COBJIaCT HCU3MCHACMYIO KOIINIO KOJIJICKITHH.
CyliecTBYIOT OTHAENbHBIE METOABI Jid Set, List,
Map, U T.H.

synchronizedCollecti

COBJIaCT HOTOK0-6€30HaCHy1-O KOIIMIO KOJUJICKIINH.

on (Collection) CyIIecTBYIOT OTAEIbHBIE METOMABI IS Set, List,
Map, U T.A.
checkedCollection Coznaer TUMO-0€30MaCHYI0  KOMHIO  KOJUIEKLIUH,

(Collection<E> ¢,
Class<E> type)

peaoTBpamnias MosBICHUE HEPa3pECIICHHBIX THIIOB B
KoJuteKuu. CyliecTBYIOT OTAEIbHbIE METOMABI IS
Set, List, Map, U T.1.

<T> SetT>
singleton (T o) ;

Co3naer HEM3MEHAEMBIN Set, COJIEpKallyl0 TOJIbKO
3alaHHBIN 00beKT. CyIIeCTBYIOT METOMbI Il List
" Map.

<T> List<T>
nCopies (int n, T o)

Cozmaer  HeW3MeHsAEeMbId List, coaepKaluid n
KOITHUH 3aJJaHHOT0 OOBEKTA.

frequency (Collection
, Object)

HOI[C‘II/ITaTB KOJINYCCTBO 3JICMCHTOB B KOJIJICKIIHUH.
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reverseOrder ()

BepHyth  Comparator, KOTOpbIE Npeanojiaraer
oOpaTHBIN MOPSATOK COPTUPOBKH DIIEMEHTOB.

list (Enumeration<T>
e)

BepHyTh Enumeration B Buae ArrayList.

disjoint (Collection,
Collection)

OnpenenuTh, YTO KOJJIEKIIMU HE COAEpkKaT OOIIUX
AJIEMEHTOB.

addAll (Collection<?
super T>, T[])

Jlo0aBUTBL BCE PIIEMEHTHI U3 MAaCCHBA B KOJUICKITHIO.

newSetFromMap (Map)

Co3path Set U3 Map.

asLifoQueue (Deque)

Coznath Last in first out Queut mpeacTaBieHUe U3
Deque.
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B 2009 roay VYHuBepcuTeT crajn MoOEAMTENEM MHOTOATAalHOTO KOHKypca, B
pe3ysbTaTe KOTOPOro ompeneseHbl 12 Benymmx yHUBEPCUTETOB Poccru, KOTOpBIM
npucBoeHa kareropus «HalMoHaNbHBIA  HCCIEAOBATENILCKUN  YHUBEPCUTET.
MunucrepctBoM oOpa3zoBanus U Hayku Poccuiickoil denepanuu Oblia yTBEpKIACHA
[TporpaMmMa pa3BUTHS TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO YUPEKICHUS BBICILErO
npodeccuonaibHoro  obpaszoBanusi «CaHkr-IleTepOyprckuii  rocyapcTBEHHbIN
YHUBEPCUTET WH(OOPMAIMOHHBIX TEXHOJIOTHH, MEXaHUKHU U onTuku» Ha 2009-2018
TOJIBI.

KA®EOPA BblYUCITUTENIbHOU TEXHUKU

Kadenpa BeruucnurensHoit texnuku CIIGIY UTMO co3nana B 1937 roay wu
ABJISCTCS OJJHOM U3 CTAPEUIINX U AaBTOPUTETHEUIINX HAYUHO-NIEAArOrHYECKUX IIKOJ
Poccun.

[leponavasibHO Kadeapa Ha3pBamach Kadempoil MaTeMaTHYECKUX U CUYETHO-
pematronux ~ OpuOOpOoB M YCTPOMCTB W 3aHUMaNach  pa3paboTKoOu
AIEKTPOMEXAHUUECKUX BBIUUCIUTEIBHBIX YCTPOMCTB U TPUOOPOB ynpasieHus. CBoe
HBIHEIIIHEee Ha3BaHue kadeapa nomyunia B 1963 roxy.

Kadenpa BbUMCIUTENBPHON TEXHUKH ABISETCS OAHOM U3 KpyNHEHIIMX B
YHHUBEPCUTETE, HAa KOTOPOH paboTal0T BHICOKOKBATU(ULIUPOBAHHBIE CIICIIUATHUCTHI, B
ToM yucie 8 mpodeccopoB u 15 noueHToB, oOyvaromue okojo 500 cryaento u 30
aCIIUPAHTOB.
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