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UcTopua co3pgaHunsa v aBonouus
A3blka Java

Sun Microsystems (WwWWwW.SUN.COIM) — HblHe
yacTb komnaHum Oracle (www.oracle.com)

o W

Patrick Naughton James Gosling  Scott McNealy

AHBapb, 1991 r. Hayano pa3paboTku HOBOro sidblika NporpaMmmMmmnpoBaHUS.
maBHasa npuyYnHa HegoBosNnbCTBa C++:
Heob6xoamMmo nepekoMnunupoBaThb, a 3a4acTylo U nepenncbiBaTb Koa noa

Ka)kAylo HOBYIO apXMTEKTYpPYy MUKponpoLleecopa, onepaunoHHy CUCTemy
u T.0.



http://www.sun.com/
http://www.oracle.com/

UcTopua co3pgaHuna v aponouus
A3blKa Java
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KnoyeBble 0COOEHHOCTHU
A3blKa Java

e apPXUTEKTypHasA He3aBUCUMOCTb U
nepeHOCMMOCTb Kofa

e norfHasa o6 bLeKTHasAs OPUEeHTUPOBAHHOCTb

e YCTOMYMBOCTb (HaAEXHOCTb) Koaa

e BCTPOEHHbIN MEXaHU3M NOoAAEPXKKU
MHOIronoTO4YHOCTU

e 0Oe3onacHoCTb Java-nporpamm
e BCTPOEHHas CTPYKTypa KorseKkuumn
e ypnobcTBO pa3pabotku GUI



ApXUTeKTypHas He3aBUCUMOCTb
N NepeHoCUMOCTb Koaa
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ApXUTeKTypHas He3aBUCUMOCTb
N NepeHoOCUMOCTb Koaa

MalLunHHO-HEe3aBUCUMbIN KOO, HU3KOrO YPOBHS, reHepupyemMbi TPaHCIATOPOM U
NCMNOSMTHAEMbIN  UHTEpPNpeTaTopoM. BONbLWIMHCTBO  MHCTPYKUMW  BanT-Koaa
9KBMBANEHTHbl OAHOM UM HECKONbLKMM KOMaHgam accembrnepa. TpaHcnaums B
GanT-kog 3aHUMaeT MNPOMEXYTOYHOE MOSIOXKEHMEe Mexay KoMnunaumven B
MaLLUWHHBIA KOO W WHTepnpeTaumen. balim-kod Ha3sblBaeTcd Tak, NMOTOMY 4TO
ANMHa KaXaoro kKoga ornepaumm — oguvH 6anT, HO ANMHa Koga KoMaHAbl

paamwana

M cronHBIR TEKCT *, F.ormnaTop s | Badm-kon
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JVM (Java Virtual Machine, eupmyanbHasi Java-MawuHa) —

ucriosiHsIlowasi cucmema, uHmepnpemupyrowass 6altim-kod. A6GCTpakTHOe
BblYMCNUTESNIbHOE YCTPOMCTBO, KOTOPOE MOXET OblTb peann3oBaHO pasHbIMU
cnocobamn: annapatHo wnu nporpammHo. Komnunauusa B Habop KomaHAa
BUPTYanbHOW MaLUMHbI NPOUCXOOUT MOYTU TaK Xe, Kak U KOMNunauus B Habop
KOMaHA MUKporpoLeccopa.




ApXUTeKTypHad He3aBUCUMOCTb
N NepeHoCUMOCTb Koaa
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Java Virtual Machine (JVM)

e BUpPTyarnbHas MallnHa Java — OCHOBHas 4acCTb UCMOJHAOLLEN
cuctemsl Java, T.H. Java Runtime Environment (JRE).

e BupTyanbHaa mawunHa Java MHTepnpeTmpyeT U ncnonHdaet 6ant-
Koa Java, npenBapuTenibHO Co34aHHbIM U3 UCXOLHOro TEKCTAa
Java-rnporpammbl KOMNUIATOPOM Java (javac).

e JVM knto4eBbIM KOMNOHEHTOM Nnatdopmbl Java.

e llcnonb3oBaHne ogHoro 6anmT-koga ans MHorMx nnatdopm
NO3BONSET 3anyckaTb NPUIIOXKEHUSA, HanncaHHble Ha java, Ha
pasHbIX nratgopmax.



Java Runtime Environment
(JRE)

e VCNONHUTENbHAas cpeaa Java B KOTOPOW BbIMOMHAKTCA NPOrpaMmbi,
HaNMCaHHbIE HA 3TOM S3bIKE.

e Cpepa coctout n3 JVM n omubnunotekn Java Knaccos.

OTO MMHUManbHaga peanunsaumsa JVM, Heobxogmumasi ans
NCNONHeHUa Java npunoXxeHumn, 6es komnunatTopa u gpyrmnx
cpeacTB pa3paboTKu.

e lmeHHo JRE nnu ero aHanor gpyrmx gpmpm ncnonb3yeTcs B
bpaysepax, yMeLwmx BbIMNOMHATL NporpamMmbl Ha Java,
ornepaumoHHbIX CUCTEMaX U cCUCTeMax ynpaBsrieHna 6azaMmn gaHHbIX.

e YcTaHoBKa JRE siBnsieTca Heob6XoaAUMbIM 1 AOCTATOYHbIM YCIOBUEM
04 BbINOMHEHNA Java nporpamMmm.

e [1na paspaboTku nporpamm JRE HegocTaTto4yHo, HeobxoamMmo
yctaHoBuUTb Java Development Kit (JDK), KoTopbIn MOXeT
ycTtaHoBuUTb U JRE 1 gononHuUTenbHble KOMMNOHEHThI.



NMonHasa o0beKTHasA
OPUEHTUPOBAHHOCTb

OcHoBHasA CTPYKTYPHasA eAnHULUaA NporpamMmmbl — Kracc,
BeCb KO Java—nporpaMMbl AOJ1XKeH HaXoAUTbLCA BHYTPU
OAHOIo UIMMN HEeCKOJIbKUX KJTaCCOB.

// HelloWorld.java Our first Java Application

| public class HelloWorld

1
| = : . ; S :
public static void main( String args([])
l {
System.out.println{ “Hello World!” );
}

| }




YcTOM4MBOCTb (HaAeXHOCTb) Koaa

e OTCYTCTBME aApecHOn apndMeTUKH

e TexHororna «coopkm mycopa» (garbage
collection)

e CTpoOorasa tununsauuns

e OTCyTCTBME MHOXEeCTBEHHOro HacsfeanoBaHuA
KrnaccoB

e 3anpeT neperpy3ku onepatopos
e BCTpPOeHHasa oOpaboTKa UCKITHOYEeHUN

«Java is C++ without the Guns and Knives» (C) J.Gosling



[TlopooepXKa MHOrOonoToO4YHOCTMU

MHoronoto4yHocTb Java npeaocrtaBnsieT cpeacrtsa
co34aHuA NPUSIOXKEeHUU C MHOXeCTBOM OAHOBPEMEHHO
aKTUBHbIX NOTOKOB. [nsa 3ac¢pcekTnBHOU paboTbl C
noToKkamum B Java peann3oBaH MexaHu3m cemadopoB u
cpencTB CUHXPOHM3ALUU NOTOKOB: OUONMOTEKa A3bIKa
npeaocrtaBnaeT kKnacc Thread, a cuctema BbINOSTHEHUSA
npepocTaBnfaeT cpeacTBa AucneTyepmsauum m cpeacTBa,
peanusyrowme cemadgopbl.



be3onacHoOCTb

JVM - aHanor BuptyanbHoOro
KOMMbIOTEpPa, PpacrnosioXKeHHOro
B ornepaTUBHON NaMATU U

UHTepnpeTupyrowiero 6anT-
kon. Bce pencrBusa Java-
nporpaMmMbl 3aMKHYTbl BHYTPU
3TOro BUPTyanbHOro
KoMmnbiloTepa. JVM MoXeT He
AonycKkaTb AeCTPYKTUBHbIX
AencTBun Java-nporpamm.

SCCUI’it_\‘ and the “Sandbox™  Remote Code
Local Code

All Code, both Local and Remote, Must Pass Security Policy

JDK 1.8 | Security [Model

¢
SANDBOX

Vulnerable System Resources
(files, etc) Even Local Code is Not Trusted




BcTpoeHHas CTpyKTypa Konnekumu

CTpykTtypa konnekuum (collections framework)
Java ctaHgapTuanpyeTt crnoco6, ¢ NoOMOLL LI
KOTOPOro nporpamMmmMbl XpPaHAT U
oOpabaTbIiBalOT CTPYKTYPbI AaHHbIX.

CTpykKkTypa Konmnekuumm

UHTepdencnol Peanusauun Anropntmbl

Collection

*ser [ vist || ouewe




BcTpoeHHas CTPYKTypa Konnekuun

[MpenmyliecTBa NCNOMb30BaHUA CTPYKTYPbl KONMEKLUN:
1. WN3baBneHue oT pyTUHHbIX onepauumn no
KOAUPOBaAHUIO CTaHAAPTHLIX CTPYKTYP AaHHbIX U
arropuTtmMoB
2. Bbicokasi a(ppeKTUBHOCTb peanunsauumu
3. YHUBepcanbHOCTb U NPOCTOTa U3Yy4YeHUA
(pa3nunyHbIe TUNbI KOSJieKunn paboTtarot
NOXOXUM ApYyr Ha Apyra o6pa3omM U ¢ BLICOKOM
cTeneHb CNOCOOHOCTU K B3auUMOAEeNCTBUIO)
4. PacumpsieMoCTb
5. MapameTpusauus



YnoocTtBo pa3spadoTku GUI

B coctaB Java BXogsiT 2 6MonuoTtekKu,
npegHa3HayYeHHbIX Ana pa3paboTtkmn GUI:

<y spplication - AWT (Abstract Window Toolkit) —
nnatcgpopmMHoO-3aBUCUMana bMbnunoTeka,
BbIBO[ OCYLLUECTBNAETCH Yepe3 BbI30BbI
OS API

- Swing - nnatopMHO-He3anBncumas
onbnunoreka, peanmsoBaHHas
NOoNIHOCTbLIO Ha Java, Yepe3 OS API
BbIBOOAUTCA TOSNIbKO OKHO, BCe
ocTanbHOe pucyeTcs cpeacTtBamm Java




MHCTpyMeHTanbHbIe cpeAacTBa

Bonbliasa YacTb MHCTPYMEeHTapus AnAa pa3pabdboTku

Java-nporpaMmm pacnpocTpaHsieTca 6ecnnaTHO!

1. Java Software Development Kit - Oracle
Tekywasn Bepcua Java(™) SE Development Kit 7

2. RAD — cpeacTtBa pa3paboTKu:
e Eclipse Project (open source project)
e NetBeans (open source project)
e IntelliJ IDEA (JetBrains)
e JCreator Pro (Xinox Software)
e Symantec Cafe (Symantec)
e Visual J++ (Microsoft)
e Together (TogetherSoft Corporation)


http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html

[lepBan nporpamma Ha Java

class FirstProg
{public static void main(String args[ ])

{

System.out.printin (“Hello, world”);

2.

»java FirstProg

}
}

C:\Program Files\Java\jdkl.6.0_08\bin>java FirstProg

Hello, World!




Java 2 Standart Edition (J2SE)

e CTaHAapTHasa pedakuus s3blka Java, ucnonblyemasi ans
pa3paboTkn NPOCTbIX Java NPUoXeHuun.

e llcnonb3ysa gaHHY0 pegakumio MOXHO co3faBaTth annseThl,
KOHCONbHbIE NPUNOXEHUSA, MPUIOXEHUSA C rpapnyecknm
NHTEPdENCOM NONb30oBaTeNs.
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Java 2 Enterprise Edition (J2EE)

e penakuusa A3blka Java Ans pas3paboTku pacnpeneneHHbIX
NpunoXeHun macwutaba npeanpuaTUS.

e Bkniouvaet B cebs TexHonoruo Enterprise Java Beans (EJB),
Java Server Pages (JSP) n cepsnethbl (Servlets).

e Kaxpas ns aTux TEXHONOINn, B CBOIO oyepenb TakKe NMeeT
CBOU oTAesibHbIN HOMEP BEPCUI.

e Kpowme Toro, Java EE BkntovaeTt B ceba cneumndunkaumio Ha
pa3paboTKy KopnopaTMBHbIX NPUITOXXEHMNIN, COrMacHO KOTOPOW
crnenyeTt CTpouTb NOAOBHbIE NPUSTOXKEHUS.

e Ha paHHbIN MOMeHT J2EE 1 .Net cetyac aBa OCHOBHbIX

COMEPHMKA Ha pbiHKE peLleHnin Ans pa3paboTkn KoprnopaTUBHbIX

NPUNOXEHNN.

20



Java 2 Micro Edition (J2ME)

e pejakums asblka Java ans paspaboTkm NMPpUNoXeHnn ans
MMKPOKOMIMbIOTEPOB (MODOUIBbHLIX TenedgoHos, Palm v 1.4.).

e B Hee BxogaTt "obneryeHHble" cTaHOAPTHBLIE KIacchl U Kriacchl
onga Hanucanma muagnetos (Midlets).

e MwuaneTbl — 3TO aHanorn annneToB, HO TOMbKO
npucnocobrieHHble creunanbHo Ana HebonbLKMX YCTPOUCTB. B
HUX Takxke nogaepxumeaeTcs rpadomka, 3ByK, peakumd Ha
coObITUS.

e Java ME Hanbonee nonHo coOTBETCTBYET Ha4yanbHOMY
npeAHasHavyeHuto Java — nnatdopMbl ANst HaNMcaHUs NporpaMmm
ANs ObITOBLIX YCTPOWCTB.

21



Java Development Kit (JDK)

becnnaTtHO pacnpocTpaHsaeMbln Koprnopaumen Sun KOMMNAekT
pa3paboTymka NpUnoXeHnn Ha aA3blike Java, BKoYarLmin B cebs:

komnunatop Java (javac),

cTaHOapTHblIe OMbnMoTekn knaccos Java,
npuMepsbl,

OOKYMEHTaLMIO,

pasnuyHble YTUNUTHI,

NncnonHUTernbHy cuctemy Java (JRE).

22



Habop nporpamm n knaccoB JDK

KOMMNUNATOP U3 NCXOOQHOro TekcTa B 6banT-koabl javac;

NHTepnpeTaTop java, cogepxuwmn peanmsauuo JVM,;

obrierdyeHHbIN NHTEpPNpeTaTop jre (B nocnegHnx Bepcusix OTCYTCTBYET);
nporpammMy nNpocmoTpa annneToB appletviewer, 3ameHsowyo 6paysep;
oTnagyuk jdb;

ansaccembnep javap;

nporpaMmmy apxumBauum 1 cxaTtuma jar;

nporpammy cbopa 1 reHepupoBaHnsa OKyMeHTaumn javadoc;

NnporpaMMy reHepauum 3arofioBoYHbIX hannos a3blka C Ana co3naHus
«pPOAHbIX» MeToaoB javah;

nporpammy nobaBneHust anekTpoHHOW noanucu javakey;

nporpammy native2ascii, npeobpasytoLlyto OnMHapHble dransbl B TEKCTOBLIE;
nporpamMmmel rmic u rmiregistry ans paboTbl ¢ yaaneHHbIMU 06bekTamu;
nporpammy serialver, onpegensioLyo HOMep BEpPCUM Kracca;

OMONMOTEKN M 3aronoBOYHbIE halnsbl «POAHbLIX» METOO0B;

6nbnuoTteky knaccos Java API (Application Programming Interface).

23



Java Development Kit
JDK

Java Runtime Environment
JRE

Java Virtual Machine
JVM

24



Java-nporpamma

e COCTOMT N3 OOHOrO NI HECKOSBbKNX OnpeaesieHnI Knaccos,
pa3MeLLeHHbIX B OQHOM U HECKOMbKUX doannax c paclmpeHnem
Java.

e [lna koMnmnaumm nporpamm MCnonb3yeTcs java-KoMnunaTop javac,
B pe3yrnbTaTte Ans Kaxaoro Knacca n3 ncxogHoro gpanna cosgaeTcs
doann knacca, cogepxaliuum banT-koabl Knacca.

e lmMa dpanna knacca cosnagaeT C MMEHEM Knacca, K Heu
nobasnsietca cydpdumkc .class.

e OpauH 13 Knaccos nporpaMmmbl OSTKeH BbITb OTKPbLITEIM (public)
KnnaccoMm 1 cogepkatb MeTo main, ¢ KOTOpOoro Ha4yMHaeTCs
BbINOSIHEHWE NPOrpamMmeil.

25



BuinonHeHue Java
nporpamMmmabl

e [lporpammel, NpegHasHadeHHbIe Ans 3anycka Ha JVM gomnmxHbl 6biTb
CKOMNUITMPOBaHbI B CTaHOAPTU3NPOBaHHOM NEPEHOCUMOM
OBOWYHOM dbopmaTe B Buae pannos ¢ paclumpeHuem .class.

e [Iporpamma MOXET COCTOATb N3 MHOXECTBa KJ1acCoB,
pa3MeLLEeHHbIX B pa3nuyHbIx dannax.

o [Ina obneryeHns pasmelleHna 00MbLLMX Nporpamm, YacTb daiinos
BuAa .class moryT ObITb ynakoBaHbl BMeCTe B .jar dpain (Cokp. oT
JavaArchive).

e BupTtyanbHas mawmnHa JVM ucnonHaeT dannsl .class
Unu .jar, aMynmpys UHCTPYKUUW, HanucaHHble aAna JVM, nytem
NHTEepPNpeTUpPOBaHNS UIN UCMOSIb30BaHUA just-in-time KOMI'II/IJ'ISITOpa
(JIT).
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Integrated Development
Environment (IDE)

e B coctaB JDK He BXxoaAuUT MHTErpmpoBaHHaga cpeaa pa3paboTku Ha
Java (IDE), noaTtomy paspaboTtunk, ncnonbaywowwmnm tonsko JDK,
BbIHY>XEH MCMNOSb30BaTb BHELWHNW TEKCTOBbLIN peaaKkTop u
KOMNUIMpoBaTb CBOW NMPorpaMmmel, MCNOMb3ys YTUINTbI KOMaHOHOW
CTPOKMW.

e VIHTerpupoBaHHble cpeabl pa3paboTkn Ha Java:

Eclipse

NetBeans,

IntelliJ IDEA,

Sun Java Studio Creator,
Borland JBuilder.
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ClassLoader

e ADOCTpaKTHbLIN Kracc

e Kaxabln pas, Korga 3arpyaetcst kKakon-nmbo .class-gpann,
Hanpumep, BcreacTeme obpalleHnsi K KOHCTPYKTOPY Uin
cTaTU4YeCKOMY MEeTOoAyY COOTBETCTBYIOLLENO Knacca — Ha caMoMm aerne
9TO AENCTBME BbINOMHAET OAMH U3 HACNeQHUKOB Kracca
ClassLoader.

e CyuwecTByeT cTaHOapTHbINM BapuaHT peanusaumn ClassLoader — Tak
Ha3blBAEMbIW CUCTEMHbIN 3arpy34mK KriaccoB. OTOT 3arpy34vnk
NCNONb3YEeTCHA NO YMOSTYaHUIO MPU 3anycke npunoxeHumn Java
KOMaHOoMW:

java Mima_rnaBHoOro_knacca

28



CuUCTeMHbIN 3arpy3ymK
Krnaccosn

e CuncTeMHbIN 3arpy34mK KriaccoB peanusyeT CTaHOapTHLIA anropuTm
3arpysku n3 katasnoros u JAR-hannos, nepeyncrieHHbIX B
nepemeHHoun okpyxeHna CLASSPATH, a takke n3 JAR-gannos,
cogepXalnx cTaHgapTHble CUCTEMHbIE KIlaccChbl

e B Java MOXHO peanu3oBaTb CBOM CODCTBEHHLIN 3arpy34nK Knaccos
— HacneagHuk ClassLoader — n ncnonb3oBaTb €ro BMECTO
CUCTEMHOTrO.

e [lpu 3anycke npunoxeHus Java c nNOMoOLLbI CTaHO4aPTHOM KOMaHAb!
BUpTYyanbHas MawmnHa Java nepsbiM 4eSfIOM CcO34aeT CUCTEMHbIN
3arpysyuk, 3arpy»xaert C ero nomMmoLlbto .class-gpann rmnaBHOro Kracca
N Bbl3blBAeT CTAaTUYECKUN METO/ Knacca, COOTBETCTBYHOLLMA
0ObsABNEHUIO

public static void main(String[] argv)
(nnn xe coobLiaeTt 06 owndke, He OBHapPYXMUB Takoro MeToaa).

29



OTnoXeHHas 3arpy3Ka Kopa

e Java — 43blK C OTJIOXXEeHHOW 3arpy3kon koga. [lepBoHavarsrbHO
3arpyaetcsd TONbKO OAWMH Kracc — TOT, KOTOPbIW NepeaaH B
kayecTBe NapameTpa yTUnuTe «java» (Ha camom aene, BHavarne
3arpy»xaeTcsi Lenbli psa CUCTEMHbIX KIaccoB, B YaCTHOCTH,
CUCTEMHbBIN 3arpy34nK U BCE UCMOSIb3yEMbIE UMW KNACChl).

e Kak Tonbko kof 3TOro Knacca obpatliaeTcs K Kakomy-To Apyromy
Knaccy (J1iodbiM cnocoboM: BbI3OBOM KOHCTPYKTOpa, obpalleHUEM K
cTaTU4ecKkoMy MeToay WUnn Nosto), 3arpy>kaeTcsa Apyrom Knacc.

e [lo Mepe BbINOMNHEHUS KoAa, 3arpyatTcs BCE HOBblE N HOBbIE
Knaccbl. H1 oanH Knacc He 3arpyXaeTca 40 TeX nop, noka B HeM He
BO3HUKHET peanbHas noTpebHocCTb. (Takoe noBeaeHMe 3anoXeHo B
CTaHOAPTHbIN CUCTEMHbIN 3arpy3yuK.)

30
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L <DIR>
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MA MEpEMEHHON: |PATH|
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),

DJTMEHS

o O WINDDWSh system 32 cmd.exe

Czs111>C:=%jdkl .6%~bhin~javac .exe

Czs111>Cojdkl .6~binsjava.exe
Hello World?

Can1113_

HellolWorldApp. java

HelloYWorldApp

HM3MEHEHWE CUCTEMHON nepeMe

2l x|

[IMA MEPEMEHHOH: |CLASSPATH

3HaHEHHenepEMEHHDH:|cﬂ111

I

CTHMEHS
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PATH & CLASSPATH

[lepeMeHHbIe OKPYXXeHUS

PATH=%PATH%;c:\jJdk1.8\bin

NyTb yKa3biBaeT Ha MeCcTopacrnosioXeHne pannos
javac.exe u java.exe.

CLASSPATH=.;d:\users\user\workspace\

KaTanor, KoTopbI KoMnNunaTop Java oyaet
paccmaTpuBaThb Kak KOPHEBOW AN nepapxmu
NakeToB
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Ilutepatypa  NCTOUYHUKHU
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