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Pednekcuja (camoncnntmBame)

bubanoreka 3a pedpaexcujy ooe3dehyje Beoma Oorar ckym asara 3a
IIFCAFHE IIPOrPaMa KOJH MAHUIIYAHUIITY JaBa KOAOM HA AWHAMHYAH
HAYHH.

Pedaekcnja ce moxe kopuct 3a:

* AHaAM3Uparme MOTYhHOCTH KAACa TOKOM HU3BPIIIABArba;

* VlcTpaxkuBarbe 0DjeKaTa TOKOM H3BPIIIABAHA;

* lIMIAeMeHTAIIN]y TEHEPUYIKOL KOAQ 32 MAHUITYAAIIU]Y CA HU30OBUMA;

* Kopumnrheme npumepaxa kaace Method KOju paAe Ha CAHYIAH HAYUH KA0
o y jesuky C++ paae rmokasuBady Ha PyHKIIA]Y.
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Pednekcuja (2)

LR
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* Ilporpam koju amaam3mpa MOIYhHOCTH KAACa Ha3UBa CE
pedAEKCUBHU IIPOTPaM.
* Pedaekcnja je yeaena y JaBy modes oA sepsuje 1.1,

* (CBaxkum eAE€MEHAT |€ UAYM IIPUMHUTHUBHOL TUIIA HAH PedPEPEHTHOT
(0OjexTHOT) THIIA.
Csu pedepentan tTunosu HacAehyjy kaacy java.lang.Object.

* Kaace, emymeparopu, HU30BH U nHTEPE|CH Cy pedpepeHTHOT
THUIIA.

* Ilocrom dukcupan CKyr IPUMUTHBHUX THIIOBA!
boolean, byte, short, int, long, char, float 11 double.
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cnutuBawe Tuna

* 3a cBaKM IPETXOAHO HOOPOjaHU EAEMEHT Tj. THII,

JaBa BupTyaAHa MammmHa cpopMHpa HeMYTHpajth IIPHUMEPAK KAACE
java.lang.Class

On 00e30ehyje METOAE 32 HCTPAKUBAILE rUN-time 0COOMHA ODJEKTA,

ywquyjyhﬂ HH@opMaque O IIO/SHUMA, METOAAMA U THITOBHMA.

[ Tpumepaxk kaace Class Takohe 00e30ehyje n moryhuaocT aAa ce ,,y AeTy*
KPENPaJy HOBE KAACE U OOJEKTH.
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Pedpepenna ma objexar tumna Class ce moke Aobutu nmosusom meroaa getClass maa
IIPIMEPKOM AQTE KAACE!
Class ¢ = mystery.getClass();
AATEPHATHUBHO, AO e ce MOoke Aohm kopurrthemem mosa Class Hap caMoM KAacOM:
Class c = MysteryClass.class;
Han mozusom meToaa forName kome je mpocaeheno nme kaace:
Class ¢ = Class.forName(“MysteryClass”);
Pedepenria na oojexar tuna Class xoja npeacrasma naskaacy aaror Class o6jexra:
Class s = c.getSuperclass();
OapebuBarse nmena kKaace:
String s = c.getName();
OapebuBamse naTepde)ca KO IMIIAEMEHTHPA AATa KAACA:
Clasgs|[] interfaces = c.getlnterfaces();
OapebuBarse mora AaTe Kaace:
Field[] fields = c.getFields();
OapebuBarse MeTOAQ AaTE KAACE:
Method[] methods = c.getMethods();
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Class c2 = System.console().getClass();
enum E { A, B };

Class c3 = A.getClass();

byte[] bytes = new byte[1024];

Class c4 = bytes.getClass();

IIpumep.
%)oolean b:

Class ¢ = b.getClass(); // compile-time error
Class c2 = boolean.class; // correct

IIpumep.
Class ¢ = Class.forName("com.duke.MyLocaleServiceProvider");
Class cDoubleArray = Class.forName("[D"); // double[].class
Class cStringArray = Class.forName("[[Ljava.lang.String;");
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Mcnutneame tmnna (4)

ITpumep. Vaycrpyje kako ucrmrat koje kaace HacAehyje u narepdejce
MMIIAEMEHTHPA AATA KAACA.

public static void showType(String className) throws ClassNotFoundException {
Class thisClass = Class.forName(className);
String flavor = thisClass.isInterface() ? "interface" : "class”;
System.out.printin(flavor + " " + className);
Class parent = thisClass.getSuperclass();
if (parent != null) {
System.out.printin("extends " + parent.getName());
}
Clasg][] interfaces = thisClass.getInterfaces();
for (int i=0; i<interfaces.length; ++i) {
System.out.printin("implements " + interfaces]i].getName());
}
}
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[ IpAamKOM H3BpIITaBarba IIPETXOAHOT IIPUMeEpPa A00H]jaJy ce caecachn
PE3YATATH:
class java.lang.Object

class java.util.HashMap
extends java.util. AbstractMap
implements java.util.Map
implements java.lang.Cloneable
Implements java.io.Serializable

class Point
extends java.lang.Object
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Mcnntneame tmna (6)

— . o
ITpumep. VaycTpyje KakO HCIIHTATH KOj€ METOAE CAAPKU AATA KAACA.

static void showMethods(Object o) {

Class ¢ = o.getClass();

Method[] theMethods = c.getMethods();

for (inti = 0; i < theMethods.length; i++)

{
String methodString = theMethods[i].getName();
System.out.printin("Name: " + methodString);
System.out.printin(" Return Type: " + theMethods]i].getReturnType().getName());
Class[] parameterTypes = theMethods][i].getParameterTypes();
System.out.print(" Parameter Types:");
for (int k = 0; k < parameterTypes.length; k ++)

{

}
System.out.printin();

}
}

System.out.print(" " + parameterTypes[k].getName());
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[To3mBOM IIPETXOAHO AC(PUHUCAHOT METOAR, T| H3BPIIICEHEM KOAQ!
Polygon p = new Polygon();
showMethods(p);

AoOunja ce mzraz caeacher obanxa:
Name: equals
Return Type: boolean
Parameter Types: java.lang.Object
Name: getClass
Return Type: java.lang.Class
Parameter Types:
Name: intersects
Return Type: boolean
Parameter Types: double double double double
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3| Knace 3a pednekcujy

Xujepapxuja kAaca 1 HHTep@ejca Koje ce OAHOCE Ha THIIOBE.
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java.lang.Class

[Mpumepum knace Class npeacrasrbajy knace n uHtepdejce y JaBa annukaumju Koja
ce usBpLiaBa. [lakne, Tmun ceakor objekTa KpupaHor TOKOM paga JaBa annukaumje
npeacTaBIbeH je ca npumepkom knace Class.

static Class forName(String className)

Bpahe Class objekaT koju npeactasrba Knacy ca umeHom className.

Object newlnstance()

Bpahe HOBU npumepak knace onncaHe gatum Class objektom.

Field[] getFields()

Field[] getDeclaredFields()

getFields Bpahe HK3 Field objekaTa koju cagpku jaBHa norba garte Knace n heHux
Hagknaca,; getDeclaredField Bpahe Hu3 Field objekaTa 3a cBa norba geknapucaHa
y Knacu onncaHoj gatum Class objekTom.

Method[] getMethods()

Method[] getDeclaredMethods()

Bpahe H13 Method objekara: getMethods Bpaha jaBHe meToae 1 cagpXxu u
HacneheHe metoae; getDeclaredMethods Bpahe cBe meToae Krnace onucaHe
natnm Class objekTom nnun nHtepdejca, anu pesyntar He cagpXu HacrneheHe
MeToae.
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*fid, Knace 3a pednekcujy (3)
N

java.lang.Class

« Constructor|[] getConstructors()

« Constructor|[] getDeclaredConstructors() 1.1
Bpahe H13 Constructor objekaTta Koju cagpu cBe jaBHe KOHTPYKTOpe (Kog meTtoaa
getConstructors) nnm cee KOHCTpPyKTOpe (kog metoga getDeclaredConstructors)
Krace Koja je npeactaBsrbeHa gatum Class objekTom.

* T newlnstance()
Bpahe HOBU MpuMepak Krace Koju je KpeupaH nogpasymeBaHUM KOHCTPYKTOPOM.

» T cast(Object obj)
Bpahe obj ako je null nnn ako moxe dUTKM KOHBEpPTOBaH y TN T, NHa4e n3dauyje
naysetak BadCastException.

* T[] getEnumConstants()
Bpahe HM3 KOju cagp>Xu cBe eHyMmepucaHe BPeOHOCTU YKOSMKO je T eHymepucaHor
TMna, nHade spahe null.

» Class<? super T> getSuperclass()
Bpahe Hagknacy gate knace, unu null ako T Huje knaca unu je T knaca Object.
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java.lang.Class
» Constructor<T> getConstructor(Class... parameterTypes)
« Constructor<T> getDeclaredConstructor(Class... parameterTypes)
oapefyje jaBHN KOHCTPYKTOP UK KOHCTPYKTOP ca JaTuUM TUNOBMMA napamMerapa.
« Field getField(String nhame)
« Field[] getFields()
Bpahe jaBHO Nosbe ca JaTuM MMEHOM UITN HU3 CBUX NOoJSba.
» Field getDeclaredField(String name)
* Field[] getDeclaredFields()
Bpahe Mnosbe Koje je AeKriapucaHo y 4aToj Kiacu 1 Koje uma ume name, UM Hm3
CBUX MoJSba, Npu Yemy je nosbe onmcaHo NpumMepkom Krace java.lang.reflect.Field.
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MicnnutnBake xujepapxuje

oy

public static void traverse(Object 0){
for (int n =0; ; 0 = o.getClass())
{
System.out.printin("L"+ ++n + ": "+ 0 + ".getClass() =" + o.getClass());
if (0 == 0.getClass())
break;

public static void main(String[] args){
traverse(new Integer(3));

}




OGjeKTHO opjeHTUCaHO NporpamMmmpam-e

MaTeMaTuukn cakyrnTet vladaf@matf.bg.ac.rs 16/51

Pednekcuja n HU30BU

IIpumep. HAycTpyje kako ce Kpeupa 1 MAaHUIIYAUIIIE HU30BHMA

91)jC AMUMCH3H|C HUCY IIO3HATC AO I/ISBpH_I€H>a HporpaMa.

public static void testArray()
{

Class cls = String.class;

int i=10;

Object arr = Array.newlnstance(cls, i);
Array.set( arr, 5, "this is a test");
String s = (String) Array.get(arr, 5);
System.out.printin(s);
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;;gih Pednekcuja n AMHaAMNYKO
= [10BE3MBaHE

ITpumep. I [pmankom n3BprraBama caeaeher koaa:

Employee e;

e = new MonthlyEmployee();

Class c = e.getClass();

System.out.printin("class of e =" + c.getName());
e = new HourlyEmployee();

c = e.getClass();

System.out.printin("class of e =" + c.getName());

A0Omja ce caeaehn pe3yAaTar:

class of e = MonthlyEmployee
class of e = HourlyEmployee
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;;gih Pednekcuja n AMHaAMNYKO
= [oBe3nBake (2)

ITpumep. I [pmankom n3BprraBama caeaeher koaa:
Employee e;
e = new MonthlyEmployee();
Class ¢ = e.getClass();
C = c.getSuperclass();
System.out.printin("base class of e =" + c.getName());
C = c.getSuperclass();
System.out.printin("base of base class of e =" + c.getName());

AO6I/Ija ce cAeaehm n3aas:

base class of e = Employee
base of base class of e = java.lang.Object
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44 HvTare BpeHOCTY 3a Norba

e = new MonthlyEmployee();

Field fields[] = c.getFields();

for(inti = 0; i < fields.length; i++) {
System.out.print(fields[i].getName() + "=");
System.out.printin(fields]i].getInt(

YouaBa ce A2 Ha U3AA3y HUCY IIPHUKA3aHA I10/oa Koja HICY jaBHa.

MeTtoa getDeclaredFields spahe cBa moma Koja cy AekAapHucaHa y KAACH,

aAH ICK/oydyje HOAA HaCAEheHa M3 HaaKAaca.
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18 [locTaBbakbe BpeaHOCTU 3a Nnorba

ITpumep. VBehame BpeanocTr momsa level odjexta e 3a 1 ce mocTmxke

caeaehom cexkBeHITOM HapeADH:
Employee e;

e = new MonthlyEmployee();

Class ¢ = e.getClass();

Field f = c.getField("level");
f.setInt(e,f.getint(e)+1);
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VicnutnBawe mogmndumnkartopa

ITpumep. I [pmankom n3BprraBama caeaeher koaa:
Employee €;
e = new MonthlyEmployee();
Class c = e.getClass();
Int m = c.getModifiers();
If (Modifier.isPublic(m))
System.out.printIn("public");
iIf (Modifier.isAbstract(m))
System.out.printin("abstract");
If (Modifier.isFinal(m))
System.out.printin("final");

AoOmja ce caeaehn m3Aa3:
public final
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Mo:xe ce T03BaTH METOA ODJEKTa Tj. IIPHUMEPKA AATE KAACE, § KOM
CAyYaJy CE IIPU IIO3UBY MOPAJy IIPOCACAUTH U UMIIAUITATHU U
EKCITAUIIUTHHU APIYMEHTH.

ITpumep. [lo3us meToaa print 00jexTa € ce mocTmxe caeachom
CEKBEHIIOM HaPEAOU:

Employee e = new HourlyEmployee();

Class c = e.getClass();

Method m = c.getMethod("print", null);

m.invoke(e, null);
Kao pesyaTar, Ha 13423y ce AOOMja:

I’'m a Hourly Employee
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[OnHamMmunyko Kpenpame objekTa

32 TIO3UBAIbE KOHCTPYKTOpPA Ca apTYMCHTHUMA, HOTpe6Ho je KOPHUCTUTH
KAacy Constructor:

Constructor c = ...

Object newObject = c.newlnstance( Object[] initArguments )

ITpumep. Heka je xaaca UniversalPrinter AoedomHmcana Ha caeachm Havmm:

class UniversalPrinter {
public void print(String empType) {
Class ¢ = Class.forName(empType);
Employee emp = (Employee ) c.newlnstance();
emp.print();

}
}
[ITta je PE3YATAT U3BPIIIABarba caeaeher xkoaa?
UniversalPrinter p = new UniversalPrinter();
String empType;
empType = "HourlyEmployee";
p.print(empType);
empType = "MonthlyEmployee";
p.print(empType);
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MimnnemeHTayuja JaBa pednekcuje

ToxoMm m3Bprmrasama JaBa mporpama, | VM yamraBa 0ajT-KoA Tj. class

AATOTEKE U Kperpa OOJEKTe KOJU IIPEACTAB/A]Y TE

KAAacCe.

O0jexaT KOjI IPEACTABAdA KAACY CAAPKH UMe (IO/ve T String), AUCTY

110/va (CBakoO je Tuma Field), AmCTy MeTOAA. ..

class Field {
String name;
Class type;
Class clazz;
int offset;

Object get(Object obj) {
if (clazz.isInstance(obj)) {
f = ((char*)obj) + offset; )

class Class {

String  name;
Field[] fields;
Method[] methods;
boolean primitive;

bool isinstance...
Object newlnstance..

return (type.primitive = TRUE ? wrap(f) : (Object)f);
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LLITa pednekcuja He nogpkaBa

* Pedaexcnja je HCKASYINBO CAMOUCIIHTHBATSE

* Huje moryhe aoaati/mMoandukoBatn momra (1. MEmHATH

CTPYKTYPY KAace)
* Huje moryhe aoaari/mMoandukoBatu Metoae (Tj. MEEHATH
ITOHAITIAFHE)

* IIpeko pedpaexcuje HHje AOCTYIIHA HMITAEMEHTAIIH]|a
* Pedraekcmjom ce He OACATIKABA IIPOTrPaMEPCKA AOTHKA
* Beawnxn yrurraj ma nepdopmance

* Koa je MHOrO CIIOpHju HETO y CAYYA]y KaAd CE UCTA
oliepalivja PEaAU3yje AUPEKTHUM IYTEM. ..

PesyaTyjyhu koA je Beoma KOMIIAEKCAH
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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 mpod. Tommhy m1To cé caraacuo ca yKAy9IuBambeM TOT
MaTEPH|aAd § CAAAITIGY IIPE3EHTAIIH]H, K40 M Ha IIOMONH KOJy MH

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

Hapame, jeaaH A0 MaTepHjaAad j€ IIPEY3eT OA KOACTUHHIIE
Mapuje Muranosuh,

XBara Mapuju Muaanosuh Ha momohu y peaansamuju ose

Hp€3 CHTAaIll]C.



