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HacTtaHaK 1 pa3Boj

[TpousBoa kommranuje Sun Microsystems

1991. Ilpereua JaBe mamemena MpexkaHoM KyhaoM okpyxemny (J. Gosling)
1994. Vcemepemwe ipema Mutepuery (%)
1995. Jesuk JaBa anarcupan Ha SunWorld koudepenmjn (

Netscape nperaeaadu KOPUCTE JaBy

IBM xy1yje AureHIty c D)
JaBy kopucTu wak u Microsoft —
1996. Sun passuja JDK 1.0 (koaro ume Oak) J 3V 3

Java Development Kit — JaBun ckyrr OmbAanoreka

1997. IlojaBroyje ce JDK 1.1 (*%)
I'padbrraxa omOAoTeka AWT



MaTematuuku cakyntet

i Checkbox

O6jekTHO OpjeHTUCaHO NporpaMmpame

{vladaf kartelj}@matf.bg.ac.rs

HactaHak u pa3Boj (2)

Button

" Checkhaox-GCroup element 1

Textarea {(multiple
lines
possible)

Choise —

extfield

_Checkhox-Group element 2

List
List {option 2 - multiple aption

I =

4/56
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HacTtaHak u pa3Boj (3)

1997. Pacte maTepecoBame - Apyra koHdepennuja 10000 yaecrnnka
1998. Hou JDK o3nauen ca J2SE 1.2 (%)

Hosa Swing rpadpuyka oubamoreka

Koaexnmje (Ancre, Marie, CKyIIoBH)

2000. I'TojaBmyje ce J2SE 1.3 (**)

Paa ca 3Byxom
Paa y AmCTpuOyHpaHOM OKPYKEY (BHUIIIE padyHApa KOMYHUIIAPA]Y)

2002. I1ojaBmyje ce J2SE 1.4 (*+%)

VAaHgaBambe nu3y3eTaka (paa ca Tperrkama)

Manunyaammja cAnKama
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HactaHak u pa3Boj (4)

2004. I'TojaBmyje ce J2SE 5.0 — maTepHa o3Haka J2SE 1.5 (*)

I E€HEPUYIKN THIIOBUA

OMOFYhaBa HHp. Aa CC aAT OpI/ITMI/I 3a paBAI/I"{I/ITC THUITOBC ITOAATAKA ITUIITY jCAaHHyT

[TapaaeaHO IIpOrpamupamme

20006. Sun o0jaBayje Java SE 6 (*F)

Vopsasame mrepOopMaHCH je3rpa U pasa ca rpadduKoOM

[ToGomITan paa IpHU HOBE3UBAY Ca Da3aMa ITOAATAKA
2000. Beanxn aeo Jase mocraje caoboaar u otBopeH - GPL aunenmna (*)

2010. Java mocraje BaacHunrrso komnaunuje Oracle
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HacTtaHak u pa3Boj (5)

2011. I'TojaBmyje ce Java SE 7 (*¥)

VOp3aBame UCHpPTaBaEkhad Ca MOACPHHUM I'paddUUKUIM KapTHIIAMA
JeaHOCTaBHI]E ACKAAPHICAIbE METOAQ CA IIPOMEH/SUBUM OPOJEM ITapaMeTapa

CI/IMYATQ.HO XBaTamkbC BHUITIC BPCTA U3Y3CTaKa

2014. ITojaBmyje ce Java SE 8 (*FF)

Paa ca AamMOAa m3pasnma (PYHKIITMOHAAHO IPOTPAMUPAIHE)
MuTynruBHIA paA ca BPEMEHOM U KAACHAAPHUMA

[ToGomImam MOAYA 3a paA ca JavaScript OMOAMOTEKOM

2017. IlojaBmyje ce Java SE 9

MoaAyAapHUja OpraHU3aIM|a
JaBa xomanAHO OkpyxKeme jshell

VHaHpebe}be KOHKYPCHTHOCTH — PEAKTUBHU TOKOBH ITOAATAaKa

2018. I'TojaBaoyjy ce Java SE 10 i Java SE 11 (mecrabuana)

HoBu cakynsadn moparaka

VHaHpebe}ba paAa ca MCMOpI/IjOM, Hpe CBCra paA ca XHUIIOM
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Kapaktepuctuke

3axTeBH 32 JaBy:
1. JeamocrtaBan, 0OJEKTHO OpjeHTHCAH U (DAMHAN|APAH
2. PobOycran n curypan

3. ApPXHUTEKTOHCKH HEYTPAAAH U IIPEHOCHB

,,[THIITH JEAHOM, U3BPIIIaBaj OMAO rAe
4. Ilepdopmanran

5. Murepuperupas, BUIIIEHUTAH U AUHAMUYAH

http://www.oracle.com/technetwork/java/intro-141325.html



http://www.oracle.com/technetwork/java/intro-141325.html
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JegHocTtaBaH, 00jeKTHO
opujeHTucaH, damunujapaH

CaAp:KH TOTOBE OMOAMOTEKAMA 32 HAJPA3AMIUTH|C HAMEHE;

OOJEKTHO OPJEHTHUCAH OA CaMOT IIOYETKA;

[To currakcu camuan C/C++;
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PobycTtaH 1 curypaH

Omoryhasa kpenparme Beoma IIOY3AAHOT cCOPTBEPA:

MHTCH3MBHA HOBepa TOKOM KOMIINAAIIHN]C,

351 HpOBCpa TOKOM I/ISBPH_IaBaH)a HporpaMa;

MoaeA yrpasirama MEMOPH|OM JEAHOCTABAH:

HCMA ITOKAa31Ba4a,

HHWTH ITOKA3MBAYKC apI/ITMCTI/IKG;
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APXUTEKTOHCKM HeyTpanaH
N NpeHOoCKB

CaAPKH KOMIIAJAEP KOJH IIPEBOAU AO HIBOA 0aJT-KOAQ!

0ajT-KOA HHUJ€ ICTO IITO ¥ MAIITHHCKHA KOA
Mehydopmat Koji je apXUTEKTOHCKH HEyTPaAaH

MAaImTUHCKM KOA HHJC apX. HEYTPAAAH, 3aBHCH OA IIpOLIECOpa

HpeHOCI/IB Ha paSAI/ItII/IT€ BpCTC Hpouecopa 351 OHGpaTI/IBHI/IX CHCTCMA,

CTPHUKTHO A€(PUHUIIIE OCHOBHU |€3UK:

BEAMYHHE IIPOCTUX TUIIOBA yBek ucTe (y C-y He BaXKHU OBO)

nmma mCro HSBPHIZIB?IH)C Ha CBaKOj HAaT(i)OpMI/IZ

3a AATC YAA3HC IIOAATKC Aaje HNCTC N3AA3HEC ITOAATKE

OBO HIIP. HE BAKH 32 IIPOrpaMcku je3uk C;
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[lepdpopmaHTaH

KOMIIQjATIPA CE AO 02JT-KOAZ, 2 IIOTOM HHTEPIIPETHPA

WHTEPIPETEP PAAH IIYHOM OP3HHOM

jep Cy CUTYPHOCHE IIPOBEPE 00AB/MASEHE PAHUIIE

HOCTOjI/I AyTOMATCKH CAKYII/»>a4d OTITaAaKa

IIporpamep He ocA0Oaha MeMopHrjy eKCIAUITUTHO

CEKIIM|€ Ca MHTEH3UBHUM PA4yHAEHEM MOIY Ad CE U3BE3Y U
AVIPEKTHO Y MAIIIMHCKA KOA aKO j€ IIOTPEOHO



OGjeKTHO opjeHTUCaHO NporpamMmmpam-e

MaTtemaTtudkn cpakyntet {vladaf kartel}@matf.bg.ac.rs 13/56

MHTepnpeTnpaH, BULLEHUTAH
N AMHaMn4aH

MHTEPIPETATOP MOKE U3BPIIIABATH 02JT-KOA Ha OMAO KOM

paquapy Ha KOJH ]C HpCH@C@H CHCTCM 3a I/ISBPH.IZIB&H)C;

HOAP}KaBa BUITICHUTHO I/ISBPLHaBaH)C;

HEKHUM IIPOTpaMHUMa TpeOa BUIIIE TOKOBA H3BPIIIABAIbA,
H1p. VIaTepHeT mperaeaad, Mopa ,,ACTOBPEMEHO* AQ:
OCBexaBa rpadpUIKe KOMIIOHEHTE
VIUTaBa CTPAHUILY

IIPEy3UMa AATOTEKY

AUTHAMHYKHN YIHUTaBa KAACC § TOKY I/ISBPH_IaBaH)a

KAACe Ce ITOBE3Y]y (AMHKY]Y) CaMO KaAa j€ TO IIOTPEOHO;



OBjekTHO OpjeHTUCaHO nNporpamupare

Marematuuku chakyntet {vladaf kartelj}@matf.bg.ac.rs 14156

Multpletform
applications
Wab Securs
apphcations apphcalions
Y
GU|-basad > < Destributed natwarking
applications ava applications
/" A v\
Chpect-orentad Misston-critical
applications applications
Bpcte JaBa annukauwnja
Mukithreadad

applications
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Tunosn JaBa annukaumja

ATIAWKAITH]e U3 KOMAaHAHE AWHH]|E

AnAankarmje ca rpapuIKIM KOPIUCHIUYKUIM HHTEPdE|COM
ATAmKarmje 3a MOOnAHe ypehaje

ATIAETH - BEO IIPOrPpaMHUPArbe Ha KAUJEHTCKO] CTPAHA
CepBepCKe alIAUKAITH|e

buoauoreke
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JaBa annukauuje
M3 KOMaHOHe NHUje

AHAHKaque 113 KOMAaHAHE AMHHJ€ HE KOPUCTE rpadprIke

KOMITOHEHTE.
To, mehyrnm, He HapyITaBa N3PaKaJHOCT CaME aITAHKAIIH]C.

VHOC 1 mcrnc ce BpIIe ImyTeM KOMaHAHE AMHH|E€ YMECTO
ITyTEM TEKCTYAAHUX IT0/a, AADEAQ UTA.

o

BN Administrator: Command Prompt

B Temp>java Duzina
Unezite rastojanja a i h
‘12 56

d = 44.8

P % Tamp>_

nycTpaumja nsspluaBsarwa JaBa annukaumje s KomaHgHe nuHuje
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JaBa annukauuje ca rpaunykum
KOPUCHUYKUM NHTEepdoejcom

JaBa moxe OnTH KOpHIITheHA 32 pPa3BOJ IPEHOCUBUX
GUI amankamuja Ha CBUM HOAPKAHUAM mAaTdopmama.

Kao maycrpamujy oBor crasa, IIOTAEA2JMO AIIAHKAITH]Y

TextEditor.

I1 aaer Bepsuja, 1 Bepsuja 3a Windows u Bepsmja 3a Solaris cy
reHeprcaHe KopuIIhemeM UCTUX JaBa DajAOBa.

[Ipentmsnmje, cBE TpU BEP3H|E CAAPIKE UCTH O2JT KOA,
KOJH J€ IIPEBEACH caMO jeAHOM IToA Windows-om
1 IPOCTO IPEKOIHpPaAH Ha Solaris 6e3 HOBe KOMIIHAAITH]E.

17/56
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g JaBa annukauuje ca rpadonykmm
KOPUCHUYKUM NHTEepdrejcom (2)

»jawa TextEdit

Egﬁ Text Editor
File

UEL: I hittpdfananar patriot nethsersianilf

New | Open. | Swe | Saves. |Resd from URL| Waiteto URL |

ITi.mesRJ:uman j |14 j v Bold [ Falic

Save File As
<HTML= , . = | =
<HFAD= Save i I 'a TextEdit j CF
<TITLE=Anil Hemrajani's Hol |_] OnThelntemet Readme TextFrame. class
</HEAD= 1 wiitellp @] testedt. au 8] testframe html

CoFilebialog.class TextEdit. class WwiiteFile. class
<FRAMESET ROWS=""13%g, { Loadimag.class @textedit.gif

<FRAME NAME="Header" ¢ |2|Loadmagjava  |®] textedithtml
<FRAME NAMF="Document’ |=]FeadFie.class  [2] TextEdi java

4

File name: Iinde:-:.html

Save as type: I

JaBa annukauuja 3a egntoBare Tekcta nog Windows-om

18/56
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JaBa annukauuje ca rpauykmum
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KOPUCHUYKUM NHTepdrejcom (3)

Text Editor

S ave |

Save As.. | Readfrom URL POST to URL |

Courier

I BalA s

1

Open a File

Filter

HAmacfuserswidadh/TextEdits %

Directories

Files

frmac/users fwidadh /| TextEdits
fmacfusersfwidadhflTextEditys..

DoFileDialog.class ﬁ

index. htmil

Il

Lelection

Amacfusersfwidadh /| TextEdit/index html

Open *

Filter |

Cancell

JaBa annukauuja 3a eantoBare TEKCTa nog Solaris-om

19/56
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JaBa annukauuje ca rpauykmum
KOPUCHUYKUM NHTEepdrejcom (4)

[TocTojn Behn 6poj OMOAMOTEKA KOj€ OAAKIITIABA]Y

nporpamupaie GUI vy Jasm.
Hajmonyaapanje cy AWT, Swing, SWT u Java FX.

Ose roamae Mu hemo obpahusatu Java FX.

V] rlpnnehe LleTHs:a No NpUpoaK, TpYarse, OpjeHTUPUHE

L neto
) jECEH BoHea BUUMKNOM, aNNMHKM3aM
v 3uMa CKWjatbe, CaHKake

nyctpaumnja Jasa GUI annukauuje passunjeHe y3 nomoh Swing-a

20/56
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JaBa annukauuje ca rpauykmum
KOPUCHUYKNM UHTEpdoejcoMm (5)

- |4 Media Explorer

Size (KB) any

Media type ;i'mages '7

~ Cancel

Found 15 files

Nnyctpaumja Jaa GUI annukauuje passumjeHe y3 nomoh Java FX
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JaBa annukauuje
3a mobunHe ypehaje

OBe annAnKammje KOpUCTe (PYHKIIMOHAAHOCTH

Java ME 6n6aAmoTeka 3a pa3Bo] MOOMAHHUX aITAIKAITH]A.

[Tocaeamux roarHA ce y JaBa CBETy OPJEHTHIITY
npema Java FX mporpamupamy moonanux ypehaja.

[l je Aa ce pa3Boj amAnKamja 3a cse ypebhaje yomrmmru:
Teaepon
Taoaer

Kaacuuas padyHap
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JaBa annukauuje
3a mobunHe ypehaje (2)

Java FX mmoap:xaBa kako Java ME anawnkaruje,

TAKO U CTAaHAApAHU Java APL.
- s

JavaFX Development
Environment

JavaFX

i 7 NetBeans
2 Graphics
JavaFX Script ” NetBeans IDE

Runtime Rende.ring Media Codecs JavaFX Script Plugin

Engine
— JavaFX Media Converter
Java Runtime Environment
S, 4z Sun or Third Party

J FX T t ) I = Java SE Q&*‘ Java ME 1 Designar Tool



http://www.oracle.com/technetwork/java/javase/overview/javafx-samples-2158687.html
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JaBa annukauuje 3a MmobunHe
penaje (3)

e ——
- R ararvenios - i l=l8] =
File Edit Refactor Sample Source Mavigate Search Project Run Window Help
ST 5 2P0 B8 MNP0 WO B BOIO VR G Oy ] Quick Access | | (@)
[ PackageE.. &2 = 08 [J] LunarLander java [ LunarViewjava &2 = 0 [E] Task List 52 = 08
2k ~ int speedInit = PHYS SPEED INIT; ~ e

] - . }
> 1= Aplikacijal / Adjust difficulty params for EASY/HARD Find al » Al P Acivete..

4
]
4 = Lunarlander if (mDifficulty == DIFFICULTY EASY) {
PREE mFuel = mFuel * 3 / 2;
4 £} com.example.android.lunarlande mGoalWidth = mGoalkidth * 4 / 3; r
. [] LunarLander,java mGoalSpeed = mGoalSpeed * 3/ 2; @ 5554:AVD_for_HTC_Desire_200
Bl mGoalAngle = mGoalAngle * 4 / 3; 1
a Ik unarview,java speedInit = speedInit * 3 / 4; &
» &2 gen [Generated Java Files] } else if (mDifficulty == DIFFICULTY HARD) { nd ALM tools or create a local
> B Android 3.2 mFuel = mFuel * 7 / 8;
» B Android Dependencies mGoalwWidth = mGoalwidth * 3 / 4;
 assets mGUalSngd = mGUElS[IJEEd * 7/ 8; -
A e speedInit = speedInit * 4 / 3; 8
> 2> bin 1
2 ” 5
s B res BAER e ¥
> [ tests // pick a convenient initial location for the lander sprite droid.lunarlander -
| AndroidManifestxml m¥ = mCanvasWidth / 2;
project.properties my = mCanvasHeight - mLanderHeight / 2; 9 =
. . . Eontext
/f start with a little random motion e i
mlY = Math.random() * -speedInit; : TextView
mDX = Math.random() * 2 * speedInit - speedInit; BrThread
mHeading = 8; ., ontext, AttributeSet)
el d to provide input ndler() {..} i
= LogCat &2 > 5
Saved Filters + =g Search for messages. Accepts Java regexes. Prefic with pid:, app:, § frbose + H
All messages (no filters) (2503)
L.. Time PID TID Application
com.example.android.lunarlande
-4
D 02-19 10:30:1.. 547 550 com.example .8 E]
D 02-19 10:30:1.. 547 547 col.example .3
I 02-19 10:30:1.. 547 547 1. eXample . &
D 02-19 10:30:1.. 547 S&0 col.example .8
D 02-1% 10:30:1.. 547 560 COm.eXample . & - g0... g
D 02-19 10:30:1.. 547 550 com.example.and. .. dalvikvm GC_CONCUBRRENT freed 0K, 3% free TT770K/8007K, paused 6ms+4m3a
Il m 3
] m b

Nnyctpauwnja passoja Jasa GUI annukauuje 3a Android nnatdopmy
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JaBa annetm

JaBa ammaeTy mpeAcTaBas>A)y IPUMEDP T3B. BEO

IIpOTpaMUparba Ha KAUJE€HTCKO] CTPAHH.
3acTapeAa TEXHOAOTH]a, PETKO C€ KOPUCTH

[ Iporpam, arraer ce ripeysme ca cepsepa,
a IIOTOM CE U3BPIIIaBa HA KAUJCHTY (IIPETACAAYY)

Web Server
. [E
E@D R 4
et
e B MexaHu3am paga JaBa anneta
\ﬂ@‘@ﬁ? B3
TS

Fa
-
| e
=
Browser z 3. Exzecute Applet Class File
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JaBa annetu (2)

[Tpumepn anaera:

http://texteditor.orqg/

http://Iwww.|powered.com/free java game/alienwar/index.htm

http://appletparadise.com/applets/Breakout/breakout.html

http://www.typingtest.com/test.html?minutes=1&textfile=zaesop.ixt&ge
tfocus=1&start.x=91&start.y=37



http://texteditor.org/
http://www.jpowered.com/free_java_game/alienwar/index.htm
http://appletparadise.com/applets/Breakout/breakout.html
http://www.typingtest.com/test.html?minutes=1&textfile=aesop.txt&getfocus=1&start.x=91&start.y=37
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CepBepcKke annukauuje

]aBa I/ISBPH_IaBaH)C HAa CTpaHI/I cepBepa:

Ha BeO cepBepy ce m3BpIraBajy HapeAOe

[Totom BeO cepsep mHanpasu HTML aaToTeky
U IIOIIIANE |€ KAU|EHTY.

TakBa BpCTa IIporpaMuparma 30BE CE
IIpOIrpaMUpabE HA CﬁpBﬁpCKOj CTpaHH.

Behmnua BeO cajToBa mpuirapa OBOj IPYIIN AlIAUKAITH]A

27/56
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CepBnetu
JaBa cepBepcke cTpaHe (2)

Java-Capable HTTP Server

instantiates

HTTP Client (Browser) HTTP Request —» Servlet
/' (Controller) l
JavaBeans --_E)ata é
(Model) Resources
. -
HTTP Response 41— J:'?;Ps 14$
(View)
I
Session

(HTTPSession)
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CepBnetu
JaBa cepBepcke cTpaHe (3)

= Java EE - ServletAplikacijaO1/src/rs/ac/bg/matffoop/p, et java - Eclipse [= Py
File Edit Source Refactor Mavigate Search Project Sample Run  Window Help
A SENERSTR AR AT FReRsite TR B Ra e B B0 QAU IGrerbaee Vi P0E MR G B Gy |
Quick Access ﬁ| aJJava 2 Java EE %5 Debug
[ Project Explorer 52 = 8 [ PrviServletjava 53 = B0 5% Outline 32 [E] Task List dEERS e w Y=0
==Y | - I oy ) .‘ ' v o | it rs.ac.bg.matf.oopp
o & JspAplikacija0l public Pr\E:;.Servlet() i 0 m— =5 g
@ L super(); ) - ‘___-
; pJ;pAPI!kac!J.EUZDb // TODO Auto-generated constructor stub / @IocalhOi'ggfsewletApl'k‘ = d
[ fp‘J JspAplikacija03DbDataSource 1 . , - —
» #2 JspAplikacija04DbConnPool €& = C A [ localhost:83/ServletAplikacija0l/ Tl =
@ ikeacii *%
b 4= JspAplikacija05Mye / s - - -
12 Servers * (isee HttpServlet#doGet(HttpServletRequest request, HttpServletResponsd | ® Apps [J Web Slice Gallery (J Business (J Courses (7] Entertiement (1] Jobs (1 Media [ News (3 Prog »
*
& SenetAplicacijall o e Zdravo studenti!
= .
I+ ‘&g Deployment Descriptor: Serviett protected void doGet(HttpServletRequest request,
[ 22 JAK-WS Web Services HttpServletResponse response) throws ServletException, IOExceptia
a 28 Java Resources PrintWriter out = response.getWriter();
4 (3 sic Date date = new Date();
out.println(HTML_START + "<h2>Zdravo studenti!</h2<br/><h3>Datum=" _
a B rs.ac‘bs‘matf.oop.p + date + "</h3>" + HTHL_END); Datum=Wed Feb 19 11:51:13 CET 2014
4 [J] PrviServietjava 1
» @ Priserviet
> B Libraries f**
»» m) JavaScript Resources * [see HttpServlet#doPost(HttpServletRequest request, HttpServletRespons
R * response)
[+ [= build oy
b [ sre protected void doPost{HttpServletRequest request,
[» = WebContent HttpServletResponse response) throws ServletException, IOExceptiag
[ pr ServletAplikacija2DbConnPool // TODO Auto-generated method stub
. I
Markers Properties | 474 Servers E2 ::g Data Source Explorer |5 Snippets & Console Sean
3 H Tomcat w70 Server at localhost [Started, Synchronized]

| Writable | Smart Insert | 45:1

NnycTtpauwnja pa3soja JaBa annukaumje ca cepsrietmma
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buonunoteke

YMECTO A2 IIpOrpaMep CaMO KOPUCTHU HOCTojehe
dyaxnmonasrrnoctu JDK-a, moxe aa odopmu 1 cBoje.

Mma cmurcaa IpaBuUTH OMOAHOTEKY OA (DYHKIIMOHAAHOCTH KOje
he ce BuIIre 1IIyTa KOPUCTUTH y PASAUTIUTHAM IIPOTPAMIMA.

[Iporpamep 1€ PYHKIIMOHAAHOCTH MOKE CIIAKOBATH Y
CBOJy OMOAHOTEKY.

1 xacHU|e UX KOPUCTUTH ¥ HOBUM IIPOJEKTHMA.

bubanorexa obmunaO caapxku Behu Opoj cpoAHHX
dyHKIIIOHAAHOCTH, HIIP. bmOATOTEKA 32 PaA ca TEKCTOM.
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BubnunoTteke knaca

& Java - DOP-Predavanja-2010-11-1-Kori ibli va - Eclipse (20

File Edit Refactor Sample Source Mavigate Search Project Run Window Help

TITHEO T BRGNS0 e G R B e S v i PO

Quick Access i<} | lﬁ? Java EE ﬁ% Debug f[‘:, Resource

[£ Package Explorer 53 BEE Y=8 [J] Matematikajava i3 = 8 [E] Task List &3 = 08
1+ 1= ConfigServers o j . |E]%_: | % B ‘ d@ -
17 00P-Codelava public class Matematika
1 00P-CodelavaP t Find Q| » Al » Acivate..

1] OOP-Predavanja-2010-11-01
127 OOP-Predavanja-2010-11-02
127 OOP-Predavanja-2010-11-03
g ggg_ire:a“ma_ﬁig_i_g: } Connect to your task and ALM tools er
-rredavan)a- — create a local task.
127 OOP-Predavanja-2010-11-1 i
4 12} OOP-Predavanja-2010-11-1-Bib 1 b O or =
4 [P (default package) R anilis
5 [I] Matematika.java [3] *KoristiBiblioteku java 53 = B8 @ B 1az W ‘QS o W
 E nbproject , 4 ®, KoristiBiblioteku
& = JRE System Library [jdil.7.0_02] public class KoristiBiblioteku © 9 main(String[]) : void
14 build.xml
4 IDJ OOP-Predavanja-2010-11-I-Koristi
4 [ src
a {1 (default package)
1> [J] KoristiBiblioteku.java
| = JRE System Library [jdk1.7.0_02] }
1] OOP-Predavanja-2012-13
{27 OOP-Predavanja-2012-13-1
5= OOP-Predavanja-2013-14 Press P2 forfocus)
I 3 OOP-Predavanja-2013-14-JavaFX
1=+ RemoteSystemsTempFiles
127 RS2-Predavanja-2008-09

= public int saberi(int x, int y, int z)

return xty+z; @ Connect Mylyn B9

]

-

= public static void main(String[] parametri)

Matematika m = new Matematika();
System.out.println("saberi(1,2,4) = " + m.saberi( 1, 2, 4 ));

} © int Matematika.saberi(int x, int y, int z)

i Javadoc B Console £ Progress 570 Problems
<terminated> KoristiBiblioteku [Java Application] C:\Program Files'Java'jdkl.7.0_02\bin'\javaw.exe (19.02.2014. 13.06.36)

saberi(l,2,4) = 7 s
] »

| Incremental Find Writable | Smart Insert | T:48

NnycTtpauuja kopuwhera JaBa knace ns bubnuorteke
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[Ipe Hero 1mITO Cce Kpenupa alAUuKaIuja, allACT UAU
OMOAMOTEKA V JaBH, BA’KHO j€ Aa CE pa3yMe KaKO |aBa paAm.

Y Ope3eHTalN|u KOja CAEAH YIIO3HAJEMO CE Ca!
JE3UKOM JaBa,
OTPAaHUYCIHHIMA |€3UKA |aBa

n JaBa OKPY}KGHDGM 34 I/ISBPLHaBaHDG.

[TpoygaBaMo u Kako ce MOKe ITOCTHhH A2 |aBa
IIPOTPAMCKH KOA OYAE BHITIECTPYKO KOPHUIIIhEH.
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%ﬁ? OcobuHe je3nka JaBa

JaBa je m KoMITajAmpaHA U UHTEPIPETUPAHA

C—

[aBa ce m3BpIIaBa KOPUIThEbeM JaBa BUPTYaAHE MAIIIIHE

JaBa xopuctu Java API
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3BplLueHe JaBa nporpama

JaBa je je3uK KOju ce IPEBOAU U UHTEPIIPETUPA.

JaBa
06jeKkTHUN kog

JaBa
npesogmnal,

v

JaBa BupTyenHa maluunHa

JaBa nHtepnpetartop
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N3BpLuere JaBa nporpama (2)

TpaAI/IHI/IOHaAHI/I HAYMH KpEUpPambha U3BPIITHOI KOAQ

IIpEBOhErEM H3BOPHOT IIporpama

lMpeBogunad

lNpeBoannad

MpeBogunay

M3BpLUHK
Pentium
Kog

M3BpLUHK
PowerPC
Koa

M3BpLUHK
SPARC
Kog

36/56
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N3BpLuerwe JaBa nporpama (3)

Kpenpame Japa U3BPIIHOT KOAQ OA U3BOPHOT IIPOrpamMa —
IIpeBoherbe U HHTEPIIPETAIIN]A

JaBa
WHTepnpeTaTop

Pentium

dopmupaHun 6ajT-
KOA je uctu 3a cee
nnatgopme

JaBa
npesogmnal,

JaBa 6ajT-kog
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N3BpLuen-e JaBa nporpama (4)

Aunjarpam mmokasyje pasAnky nsmehy HadmHa U3BpIeHa
KOA TPAAUITMOHAAHUX U KOA JaBa alIAWKAIIHja.

Native Unix
Application

Mative Windows
Application

Mative Java
Application

Java Runtime Java Runtime
Environment Environment

e A"
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N3BpLierwe JaBa nporpama (5)

Aakae, HAITICAHU U3BOPHU JaBa IIPOIPaM CE IIPBO IIPEBEAC
KOpHUITNEmHEM JaBa KOMITajA€pa javac y T3B. 0aJT-KOA.

[ToTrom ce mmpeBeAcHN 0ajT-KOA U3BpIIIaBa
y3 ITIOMOh JaBa mHTEpHIpeTaTopa java.

S0Urce cods
dascription of class X

Compiler Referenced
oplions \ / classes
Y T Compil IMerpret
X, ] ava il OIToiler flanpredar F'n:.grarn
editor . \ [javac) : (jave) : aulpulrasults
compilation , , ,
. java source files .class files (bytecode)
Y

K.class

39/56
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N3BpLierwe JaBa nporpama (6)

someApplication, java somedpplication.class
=
JAVA
Java
Java Compiler Java
Source Byte-code

[MpeBohene JaBa koga

Java Runtime Environment

[ .
Lacal
Machine
S JVM Interpreter
Byte-code

NHTepnpeTnpare 6ajT-koga

40/56
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@) V3splere Jasa nporpama (7)

Kpenpann 6ajT-koA je OMHApaH U apXUTEKTOHCKH HEYTPAAAH
(IAaTPOPMCKH HEYTPAAAH).

JaBa oxpyxkerpe 32 H3BPIIABAIbE IIOCTOJU IIOCEOHO 32 CBAKY KOHKPETHY
TAATOOPMY B OHO IIPEBOAH 0ajT-KOAA AO U3BPIITHOT KOAQ.

JaBa M3BOpHU KOA H JaBa 0ajT-KOA OCTaje UCTH
0e3 003Mpa Ha KOJOj ce MAAT(OOPMH U3BPIIIABA.

Kopﬂmhe}beM JaBe ce mocTmxe Aa HOCTOjI/I jeA,HI/ICTBeHI/I U3BOPHU
JaBa koA, a A2 Iporpam pasu Ha Pa3SAHUUTUM HAaT(bopMaMa
“Write once, run everywhere”.
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JIT JaBa komnajnep

JaBuna iperocuBocT, mehyTum, n3azuBa ryouTax repopmMaHCH.

To je 32aTO IITO ce TeK IPUAUKOM HHTEPIIPETHPAIbA 02JT-KOA IIPEBOAH Y
MAITIMHCKA 32 KOHKPETHY IAAT(POPMY.

OBo MOxk€e OUTH IIPOOAEM AKO CE UCTU KOA BHIIIE ITyTa HHTEPIIPETUPA

HA ICTO] ITAATPOPMH.
I'yomurak rrepdpopmanch je cMameH KopuIthemeM Just-in-time
(cp1r. «y mpaBo BpeMe») uau JI'T komrrajaepa.

JIT KOMIIAJACP IIPEBOAH JaBa METOAE Y MAIIIMHCKH KOA 32
KOHKPETHY ITAAT(POPMY Ha KOjO] C€ KOPHUCTH.

Java Runtime Environment

Compiled Mative
JIT Compiler Application

. | =
------------- Firstuse NS & e <
Successive use *

Java
oyte-code

Bypass Compilation
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JaBa BUpTYyernHa MalluuHa

Jesrpo Jase je JVM (eng. Java Virtual Machine).
JVM je BupTyaAHH padyHAp KOJU IIOCTOJU CAMO y MEMOPH|U

JVM pomyrrra Aa JaBa mporpamu OyAy U3BPIIaBAHI
HA Pa3HOBPCHUM ITAaT(popmMama (IOPTAOHAHOCT).

Aa Ou JaBa mporpamu MOrAH Aa paae Ha oApeheHoj maardopmy,
JVM mMopa a2 OyA€ UIMITAEMEHTHPAHA HA TO] IIAAT(POPMHU.

JVM je BpAaO maaa kapa ce ummaeMeHTHpa ¥ RAM-y:
Taksa maaa BeamunHa VM omoryhasa Aa ce JaBa KOPHUCTH y Pa3HOBPCHUM
eAeKTPOHCKUM ypehajmma.

[leo je3snk JaBa je OpUTMHAAHO Pa3BHjaH TAKO A CE Ha yMy uMma 1 kyhHa
EAEKTPOHUKA.
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JaBa BMpTyenHa MmalumHa (2)

Apxurektypa JVM oAcAmKaBa apXHTEKTYPY
KOHKPETHOT PAa4yHAPCKOT CHCTEMA.

IZVRSNA JEDINICA mermaony [TE] at; | Dizazzemble from: |
(EXECUTION UNIT) itc.wikidot.com [oB56  : [0100 [oB56  : [0100
REG 1
i ADRESNA : 'HOU BX, [08189h]
REG 2 ) JEDINICA : RET
. 0 - 1
i &1 ABORESSUNT) @184: 1E 030 4 [POP ES -
; Aa18a5: a7 da? XOR AL, 812h|
| o o3 I 1 ADD [BX + SI], AL
: : B18%: 34 B52 4 ADD [BX + SI], AL
ROKQD
R ADRESNA @1BA: 12 @18 3 ADD [BX + SI], AL
MAGISTRALA PieB: 0P 8OO ADD [BX + SI]. AL
{ADDRESS BUS) A1aCc: 8@ BAA !
JEDINCA A16D: 08 AAA ADD [BX + SI], AL
T MAGISTRALA @1AE: @8 PAG ADD [BX + 5I], AL
ZLAZNA PODATAKA @i8F:- 8@ @888 ADD [BX + SI], AL
INSTRUKCUISKA JEDANCA, (DATA DUS) #116: B8 A@a ADD [BX + SI], AL
(BUS UNIT) H !
JEDINICA /! KONTROLNA Eﬁ%z EE EEE ~| |aDD [BX + SI], AL
(INSTRUCTION UNIT) N MAGISTRALA 1] | »| |aDD [BX + SI], AL |
{CONTROL BUS)

ApXuUTEKTYpa padyHapcKor cuctema MNpumep acembnepckor koaa
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JaBa BmpTyenHa MmalumHa (3)

JVM m3sprrasa 6ajT—KOA
IIpe Tora, mporpam javac, Tj. JaBa IIpeBOAMAALL, IIPOIIECHpA .java
AATOTEKE U PE3YATY|yhit 0ajT-KOA UyBa v .class aaToTernm.

JVM gmra TOk 6ajT-KOAOBA U3 .Class AaTOTEKe KaO CEKBEHITY
MAIITMTHCKUX UHCTPYKIIH]A.

I3BprraBarbe HHCTPYKIIH]a 02JT-KOAQ OITOHAIIIA U3BPIIABATHE
MAIITMTHCKIX UHCTPYKIIN]A.

_@ P3\Personal Dataihly Folders\CoursesiMatf OOR 2012-13WezbehMarijatDetaljiaritmetikatRealnateitm... [ = || 2 |[w25]

1 2 3 4 5 6 7 8 9 3 b g d & {§ "
DODO0DOOh: [§a FE BA BE OO 00 00 33 OO0 D7 07 00 02 01 OO 1B ; PR°M...3.%......

00000010kh: 61 72 69 74 6D 65 74 63 6B 61 ZF 52 65 61 6C 6E ; aritmetika/Realn
000000Z0h: 61 41 72 659 V4 6D 65 74 69 6F &1 07 OO0 04 01 00 ; alritmetika.....
00000030h: 10 &4 61 76 &1 2F &6C 61 6E &7 2ZF 4F 62 64 &5 63 ;@ .java/ lang/Chjec

0ooooo040k: 74 01 00 06 3C 69 &E 69 74 3E 01 00 03 28 29 56 ; t...<initx>... [0V
0o0oo0050k: 01 00O 04 43 6F 64 65 0A OO O3 0O 09 02 00 05 00 ; ...Code.........
0oooo0e0k: O6 01 00 OF 4C 69 6E 65 4E 75 6D 62 65 72 54 61 ; ....LineNumbherTa

I_IpMMep 6ajT_KO|E"a 00000070h: 62 &C 65 01 00 12 4C 6F 63 61 6C 56 61 72 69 61 ; ble...LocalVaria

00000050h: 62 &C 65 54 61 62 6C 65 01 00 04 74 65 69 73 01 ; bleTabhle...this.
00000090h: 00 1D 4C 61 72 69 74 6D 65 74 63 6B 61 2F 52 65 ; ..Laritmetika/Re
0o0000a0kh: 61 &C BE 61 41 72 &9 74 6D 65 74 69 6B 61 3B 01 ; alnalritmetika:r.
000000kOk: OO0 04 6D 61 &9 6E 01 00 16 28 5B 4C 64 61 76 &1 ; ..main...([Ljava
000000cCh: 2F 6C 61 6E 67 ZF 53 74 72 62 6E 67 3B 29 56 06 ; /lang/String;)V.
000000dCh: 40 02 66 66 B6 66 66 66 09 00 13 00 15 07 00 14 ; B.Effffff........

000000eCh: O1 00 10 6A 61 76 61 2F 6C 61 6E 67 2F 53 79 73 : ...Jjavs/lang/Sys
000000f0h: 74 &5 6D OC 00 16 00 17 01 00 03 6F 75 74 01 00 7 tEm........ out..
00000100k: 15 4C g& 61 76 61 ZF 3 6F Z2F 50 72 63 6E 74 53 ; .Ljswva/ioc/Prints
00000110k: 74 72 65 61 6D 3B 07 00 19 01 0O 17 BA &1 76 &1 ; tream?...... Java
000001Z20h: 2F 6C 61 6E 67 ZF 53 74 72 69 6E 67 42 75 69 6C ; /lang/StringBuil
00000130k: 64 65 72 03 00 1B 01 00 O4 61 20 3D 20 0L 00O 18 ; der...... a = ...
00000140h: OO 1D OC 00 05 00 1E 01 OO0 15 28 4C gh 61 76 61 7 ... (Liawva

’ -
q »
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JaBa BupTyesnHa malumHa (3)

Csaxa oA mHCTpyKIHja JVM je cAmgHa aceMOAEPCKO] HHCTPYKIIH|I:
Cacroju ce 0A JEAHOOAJTHOT OIIEPAIIHOHOT KOAQ (OITKOAQ),

KOJU IIPEACTAB/AA cneuﬂ(i)any U IPEIIO3HATASUBY KOMAHAY;

1 oA HyAQ, JEAHOT HAHM BHIIIE OIIEPAHAAL
(moAaTaka TOTPEOHUX 32 KOMITACTHPAEGE HHCTPYKIIH]E).

6] Switchif.class B2 ) SwitchIFTest java =0

[Bpublic class SwicchIf §

L1e
“

private imnt i;
& public SwicchIf() |
¥ 0 aload 0,
1 invokespecial 1: F* o java. Lang. Objece () */
4 .lln.ld._ﬁ.;
E :i.-l:nnﬂt_l;
& putfield 7: I
. 7 iconst_0:
[Mpumep GajT-KOaa 10 istore_1;
11l aload ®;
12 getfield Z; P
L5 iload 1:
16 if_jcompne 32:
19 aload 0:
Z0 dwp;
2l getfield Z; P B
24 icomst_1;
25 dadd:
6 putfield Z; Fxoi wy
Z9 goto 35:
22 ddim 1 -1;
25 return;

F* LineNumberTable not availabhle *f
1
Bytecode | Sourcecods




O6jekTHO OpjeHTUCaHO NporpaMmpame

MaTemartuuky chakynret {vladaf kartel}@matf.bg.ac.rs 47156

JaBa BupTtyenHa mawinHa (4)

JVM caapxu:
CHCTEM 32 YIHTABAIGE KAACA,
IIOACHCTEM 32 U3BPIIIABAIHE,
OOAACT 32 IIOAATKE IIPUAUKOM HU3BPIIIABAIbHA,
CaKyIl/>ad OTIAAAKa U JaBa HUTH.

| Java Application |

Class Java ‘ )
Libraries Class Loader System \__Threads 3
S—— o

=

: - "

r\lf\ll ative Execution Run.time Garbage 2
ethod Enai Data Coll o
Libraries ngine Area izl z

(Real-Time) Operating System

CTpykTypa JaBa BupTyanHe
MallunHe
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Memopuja JaBa BupTyenHe malunHe

O0AaCT 32 TTOAATKE IPUAUKOM HU3BPIIIABAIbA CE CACTOJH OA!
00AACTH 32 JaBa METOAE,
IIPOCTOPA - XUIT MeMopHje (eng. heap),
CTEK MEMOPH]E,

pCF HCTapa
1 CTCKA 34 HATHUBHEC MCTOAEC. class
class files loader
subsystem
native |
method heap Tava pe method
area stacks registers
stacks

runtime data areas

_ s native
native metno <« method

execution - >
; inferface . .
engine /¢ libraries
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[IpocTOp U cKynrbad oTnagaka

[Ipoctop (enr. heap) je Aeo memopuje u3 Kora ce BpIIu
MHCTAHIIUPAKHE U AAOKAIIHU]a o6jeKTa — IPUMEPKA AATE KAACE.

Kaa roa ce aaomupa MemopHuja ca oIIeparopoM new,

T4 MEMOPHJA AOAA3H U3 IIPOCTOPA.

O0jexaT U3 IPOCTOpPa CE AYTOMATCKH 0CA0Daha
VKOAHKO I'a BUIIIE HUKO HE pedepHirre.

OsBa omepariyja 30Be Ce€ CKyII/oarbe OTIaAaka (eHr. garbage collection).

CKYH/ba‘I OTIIaAadKa paAI/I Ka0O ITO3aAMHCKAa HUT U BPH_II/I
pamqﬂmhaBaH)e TOKOM HCAKTHUBHOCTH Hpouecopa.
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S HH

N

- -

AnaTtu 3a Jasa pa3Boj (JDK)

PasAor BeAnKe IIOIIYAAPHOCTH jE3UKA JaBa ACKHU U Y IHOCTOJambY
OOraToT CKyIa aAAT B OMOAHOTEKA.

Java Language

javadoc Other

javac apt Jar javap JPDA

| DL | Deploy |Monitoring| JSuBies | jvmTI

Tools & APls  J3Va
Eecuﬂt'.rl Int'l

J2SE
ge Other Base AP

—

Platforms Solaris” Linux

Windows

EnemenTtn Jase n JDK
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Java AP|

Java Application Programming Interface, nau Java API,
je CKyII KAaca Koje je pa3Buo Sun, 3a KOpI/ILHh€Ib€ y ]CSI/IKyJaBa

Kaace yayrap Java API -ja cy rpymmcane y makere (AupekTopujyme),
IIPU Y€MY CBAKU ITAKET MOXKE CaAPKABATU BUIIIE KAaca U HHTepdejca.

Hapaame, cBaka OA KAACA MOYKE UMATH BUITIE OCOOMHA
(emr. properties), Burire mosa (enr. fields) u/mam meroaa.

Packages

Interfaces

Glasses package name " " class nams = full class nems

Variables

[lyH Ha3uB JaBa knace npegcrasrba
Ha3uBe naketa (pasgBojeHNX TaykoMm)
n3a Kora cnegw Tadka, na ume Jase krnace

[Mpnumep JaBa naketa
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Java API (2)

[TakeTn mpeAcTaBAdA)y HAYUH 32 OPTaHU30BAME KAACA.

[Taxket moxke CaApH(aBaTI/I KAaCC 1 APYF C ITaKCTC, HA CAMYaH HAYMH

Ka0 IITO AUPEKTOPHJYM CAAPKH AATOTCKE 1 APYI'€ AUPECKTOPH]JYMC.

. src 0 Marne
, com || BorderLayout.java
| Java | BufferCapabilities jawa
, applet || Button.java
. it [ Canvasjava
, color = | CardLayoutjava
J datatransfer || Checkboxjava
. dnd | CheckboxGraup.java
| event || CheckboxMenultern java
J font [ Choicejava
J gearm [ Colorjava
s || ColorPaintCantest,java
| image | Componentjava
| peer || ComponentOrientation,java

J print | Composite.java
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Java Core API

Llerrpaann (enr. core) API caapxu mmakere ca objexruma 3a Koje ce
rapaHTyje Ad CY AOCTYIIHH O€3 OO3Hpa Ha JaBa IMITAEMEHTAITH]Y:

java.lang
CacTojuir ce oA KAaca Koje Cy IEeHTPAAHE 32 Je3HUK |aBa.

Omn 00e30ehyje He caMo KAace-OMOTade 32 IIPOCTE THITOBE ITOAATAKA,
Kao 1rTo cy Character i Integer

java.io
CraHAapAHA YAA3HO/M3Aa3HA JaBa OHOAHOTEKA.

OBaj maker 06e30ehyje mporpamepy MmoryhHOCT Kpenpama
U paAa ca TOKOBUMa (€ng. streams) IOAATaKa.

OBo je camgno ouoAmorenu stdio.h y C-y
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Java Core API (2)

java.util

Caap:xu Behu Opoj KOPHCHHX KAAca KOje HUCY MOTA€ OUTH YKAOII/AEHE Y APyTe
IIaKeTe.

Kaace koje omoryhasajy paa ca AaTyMHMa,
Kaace koje omoryhasajy cTpykTypHcame IToaaTaka, Kao IIro cy Stack u Vector.
Kaace koje omoryhasajy mapcupame yAa3HOT TOKA ITOAATAKA

java.net
[Taker java.net YMHH j€3UK JaBa MPEKHO 3ACHOBAHHUM |E3UKOM.

Om 00e30ehyje cHocOOHOCT KOMYHHUKAITH]E Ca YAA/SEHUM YBOPOBHMA,
OMAO IIpeKo cokeTa, oumao xkopunrthersem URL-oBa.

Ha npumep, kopurmhemeM OBOT ITaKeTa IIPOrpaMeP MOKE KPEUPATH CBOje
corrctBene Telnet, Chat man FTP kamjenre n/uau cepsepe.
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Java Core API (3)

java.awt
Hasus maxera java.awt je o3HadaBa ckpahenumy 3a Abstract Window Toolkit
(AWT).
AW'T cappKH HEKOAUKO KOHKPETHHX HHTEPAKTHBHUX AAATA,
Ka0 1TO Cy Button u TextField.

Kaaca Graphics 00e36ehyje 6orarctBo rpadmakux MmoryhHoCTH,
yk/oyayjyhu i moryhHOCT IipTama pasHuX 00AMKAa U MOI'YhHOCT IIPUKa3a CAUKA.

javax.swing

Swing je YBEACH KaKO OH Ce IPEBA3UIIIAN IPOOAEMHU Ha KOje CY HAMAA3HAHT
rporpamepu koju cy kopuctuan AWT 3a kpenpame GUI anaunkarmja.

Hamme, kop AWT je mcra apAnKanuja H3raeAasa OUTHO Apyraduje Ha
PA3AMYUTHM IIAATOpPMAMA.

Swing maaorpahyje AWT u caapxu kaace kao mrro cy JButton u JTextField.
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3axBanHuua

BeAuxu aeo Matepujasa KOJH j€ YK/AoyIEH § OBY IIPE3CHTALIU]Y j€
IIPEY3ET U3 IIPE3CHTAI]|E KOJY je paHuje (Y BpEMe KaAa j€ OH
ApKa0 Kypc OOJEKTHO OPJEHTHCAHO IIPOTPAMUPAIHE) HAIIPABUIO

pod. Ap Ayrran Tormmh.

XBaaa npod. Torrmhy mrro ce caraacuo ca yKAy9IuBameM TOT
MATEPHjaAd ¥ CAAAIIIHY IIPE3CHTAIH]H, KA0 U Ha IIOMOhH KOJy MHA

]C pr}KI/IO TOKOM KOHHI/IHHI/IpaH)a 41 pCﬂAI/ISQHI/IJC KprZI.



