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Meta-clasa C |a.SS

Object

+oString() : String
+equals(o:Object) : boolean
+hashCode() : int
#inalize) : void
+getClass() : Class

de exemplu, clasa Object este
reprezentatd la executia unui program

de un obiect instantd a acestei clase: Class
Class aCls = :-.getName() : String
Class.forName("java.lang.Object"): +getFields() : Field["]

+getMethod() : Method[*]
+getConstructors() : Constructor[*]
+forName(className : String)_: Class

System.out.printin(aCls.getName()):

un obiect al clasei Class
reprezintd o clasd din cadrul programului




Class

Meta-clasa Cla.SS (I I)

+getName() : String

+getFields() : Field[*]

+getMethod() : Method[*]
+getConstructors() : Constructor[*]
+forName(className : String) : Class

Obiecte ale clasei Class fiecare
reprezentand clasa corespunzdtoare
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+setDate(d : Date) : void
+oString() : String

+EnhancedClock()
+setTime(hint, mint, sint, ms:int):void

+t0String():String




ATENTIE !!!

in programarea orientatd pe obiecte notiunea de
clasa si obiect sunt evident diferite

in mecanismul de reflexie este doar o chestiune de
reprezentare si nu se schimbd aceste notiuni:

o clasa din program este reprezentatd de un obiect
si, ca orice obiect, e definit de o clasa
(meta-clasd) in spetd clasa Class




Accesul la obiectele Class

1) getClass():Class definitd in Object

2) NumeClasa.class ex. Integer.class, int.class,
Object.class, etc.

3) Pt. clasele infasurdtoare existd un camp
special TYPE ex. Integer.TYPE

4) forName(nume:String):Class

Numele complet calificat

Class

+getName() : String

Fiel Field["] . L o .
Igi:n,:;:i‘j“ ﬁs‘[h]m[-] bytecode-ul clasei trebuie sa fie gasit la

+getConstructors() : Constructor(*] : N B .
forName(className : String) - Class runtlmevex. in fo!derelg speflﬁcate prin classpath aIFfeI
se arunca exceptia verificata ClassNotFoundException




Referinte la obiectele Class

Class c;//poate referii orice obiect class unele erori de programare pot fi
¢ = Integer.class; observate tarziu, la runtime; nu
¢ = Object.class; ne-ar putea ajuta compilatorul ?

Class<Integer> i;//numai obiectul class reprezentind clasa Integer
i = Integer.class;

i = int.class;

i = Object.class; //Eroare de compilare

Class<Number> n;//numai obiectul class reprezentind clasa Number din biblioteca
/lJava (superclasd pentru clasele infdsurdtoare numerice)

n = Number.class;

n = Integer.class; /Eroare de compilare

n = Object.class; //Eroare de compilare

Class<? extends Number> nb;//obiectul class reprezentind clasa Number ori o
I/subclasd a lui Number

nb = Number.class;

nb = Integer.class;

nb = Object.class; //Eroare de compilare




Metode interesante din Class

Class e de fapt genericd :)
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+isInstance(o : Object) : boolean
+cast(o : Object) : T
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Class clockClass = Clock.class;
Clock aClock = (Clock) clockClass.newlnstance();

Class<Clock> clockClassGeneric = Clock.class;
aClock = clockClassGeneric.newlnstance();

creazd o instanta a clasei respective :)
trebuie sa aibd constructor no-arg altfel se
arunca exceptie verificata

(exista variante si pentru cazul cind avem
numai constructori cu argumente)




Metode interesante din Class

Class e de fapt genericd :)

rTo
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Class A
;ﬁewlnstance() :T
+isInstance(o : Object) : boolean
+cast(o : Object) : T
s &
[FicSimen - Sting. j VEnhancedCiock

Class clockTypeClass = ClockType.class;
if(clockTypeClass.islnstance(someObjectRef)) {

}

true daci obiectul referit de
someObjectRef este de tipul reprezentat
de obiectul referit de clockTypeClass

(ca la operatorul instanceof)




Metode interesante din Class

Class e de fapt genericd :)
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Class clockTypeClass = ClockType.class;
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ClockType aClock = (ClockType)clockTypeClass.cast(someObject);

sau folosind generics
Class<ClockType> clockTypeClass = ClockType.class;
if(clockTypeClass.isinstance(someObject)) {

ClockType aClock = clockTypeClass.cast(someObject);
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Object x = new B(); Quiz
x instanceof B TRUE
x instanceof A <RUE
x.ge'rCIass().equaIs(A,da;rs:.
x.getClass() == A.clas st

x.getClass().equals(B.” ¢




we Class class is only
the beginning :)




Class

+getName() : String
+getFields() - Field[']

+getMethod() : Method(']
+getConstructors() : Constructor(’]
sforNamefclassName : String) : Class
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+getName() : Stiing
+getDeciaringClass() : Class
+gethodifiers() :int
+getType() : Class

+gel(0 ; Object) : Object
+set(o - Object, v : Obiject)

Constructor

+getName() : String
\DedlaringClacs() : Class

+newlnstance(Object... args)

+getExceptiontTypes() : Class[']
+getParameterTypes() : Class[']

Object

Wethod

+getName() : Stiing
+getDeciaringCiass() : Class

+getRetumTypel) : Class

+getParameterTypes( : Class[']

+invoke(o:Object, args[Object) : Object

java.lang.reflect
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Exemplul |- Oglinda :)

package exemple.oglinda;

import java.lang.reflect.Field;

import java.lang.reflect. Method;

public class Mirror {

public static void main(String[] args) {
for(String aClassName :args) {

uy{
Class aClass = Class.forName(aClassName);
System.out.printin(aClass.getName());
System.out.printin("\tls an interface? :* + aClass.isInterface());
for(Field aField : aClass.getFields()) {
System.out.printin(“\tField name:" + aField.getName());
System.out.printin("\t\tField type:" + aField.getType().getName());

for(Method aMethod : aClass.getMethods()) {

System.out.printin("\tMethod name:" + aMethod.getName());

System. intin("\t\tMethed return type:" + aMethod.getReturnType().getName());

for(int i = 0;i < aMethod.getParameter Types().length; i++) {
System.out.printin(“\t\t Arg " + i + " + aMethod.getParameterTypes()[i]. getName());

}

}
System.out.printin();
} catch(ClassNotFoundException e) {
System.errprintin("Class * + aClassName + " not found!");

}
n
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Exemplul |- Oglinda :)

package exemple.oglinda;
import java.lang.reflect.Field;
import java.lang.reflect. Method;
public class Mirror {
public static void main(String[] args) {
for(String aClassName :args) {
wy{
Class aClass = Class.forName(aClassNam¢
System.out.printin(aClass.getName());
System.out.printin(*\tls an interface? :" + af
for(Field aField : aClass.getFields()) {
System.out.printin(“\tField name:" + aField
System.out.printin("\t\tField type:" + aFiel(

for(Method aMethod : aClass.getMethods(|
System.out.printin("\tMethod name:" + a¥
System.out.printin("\t\tMethed return typ
for(int i = 0;i < aMethod.getParameterTyg

System.out.printin("\t\t Arg " +i + " +a
}

}
System.out.printin();
} catch(ClassNotFoundException e)

}
n
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{
System.errprintin("Class * + aClassName + " not found!");

" Pepis-MacBook-Pro:Desktop Pepis javac -d bin/ Mirrorjava

Pepis-MacBook-Pro:Desktop Pepis java -cp bin exemple.ogli

inda.

-

Pepis-MacBook-Pro:Desktop Pepi$ java -cp bin exemple.oglinda Mirror exemple.oglinda Mirror

exemple.oglinda. Mirror
s an interface? ‘false
Method name:main
Method return typeoid
Arg 0:[Ljava lang String;
Method name:wait
Method return typeoid
Arg Ollong,
Arg lint
Method name:wait
Method return typeoid
Arg Olong
Method name:wait
Method retrn typeoid
Method namerequals
Method return type:boolean
Arg Ojava.lang. Object
Method name:toString
Method return typejava lang String
Method name:hashCode
Method rewrn typeiint
Method name:getClass
Method return typedjava.lang.Class
Method name:notify
Method return typeoid
Method name:notifyAll
Method retrn typeoid
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Exemplul 2 - Plugin-uri

package exemple.plugins; package exemple.plugins;
import java.io.BufferedReader; public interface Plugin {
import java.io.|OException; public void execute();

impert java.io.InputStreamReader;
public class Main {
public static void main(String[] args) throws IOException
BufferedReader bf = new BufferedReader(new InputStreamReader(System.in));
String aPluginClassName;
while(((aPluginChssNam = bf.readLine()) != null) {
wy
Class loadedClass = Class.forName(aPluginClassName);
Class pluginClass = Plugin.class;
Object anObject = loadedClass.newlnstance();
if(pluginClass.isInstance(anObject)) {
Plugin aPlugin = (Plugin)anObject;
aPlugin.execute();

} catch(ClassNotFoundException e) {
System.out.printin("Plugin class not found!");
} fati ion | lllegalA ption e) {

Systemout.primln("m'gin class cannot be i i - coner i g constructors?”);




Exemplul 2 - Plugin-uri

package exemple.plugins; | package exemple.plugins;
import java.io.BufferedReader; public interface Plugin {
import java.io.|OException; public void execute();

import java.io.InputStreamReader;
public class Main {
public static void main(String[] args) throws IOException {
BufferedReader bf = new BufferedReader(new InputStreamReader(System.in));
String aPluginClassName;
while((aPluginClassName = bf.readLine()) != null) {
w

Class loadedClass = Class.forName(aPluginClassName);
Class pluginClass = Plugin.class;
Object anObiect = loadedClass.newlnstance():

”(ﬂP‘"!:‘: Pepis-MacBook-Pro:Desktop Pepi$ javac -d bin Plugin.java Main.java
a;fgim Pepis-MacBook-Pro:Desktop Pepi$ java -cp bin:/Users/Pepi/Desktop/dropplugins/

exemple.plugins.Main

test

Plugin class not found!

exemple.plugins.Plugin

Plugin class cannot be i iated - concre ibl g constructors? .
personal.MyPlugin ")
) Plugin class not found!

} catch(Clay
System.o
} catch(Inst
System.o




Exemplul 2 - Plugin-uri (Il)

public class MyPlugin implements exemple.plugins.Plugin {
public void execute() {
System.out.printin("Plugin-ul meu se executa!”);

javac -cp bin/ -d dropplugins/ MyPlugin.java

Pepis-MacBook-Pro:Desktop Pepi$ javac -d bin Plugin.java Main.java
Pepis-MacBook-Pro:Desktop Pepi$ java -cp bin:/Users/Pepi/Desktop/dropplugins/
exemple.plugins.Main

test

Plugin class not found!
exemple.plugins.Plugin

Plugin class cannot be i iated - concr
personal.MyPlugin

Plugin class not found!

personal.MyPlugin

Plugin-ul meu se executa!
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Exemplul 3 - Plugin si mai flexibil

’

package exemple maiflexibil;
import java o BufferedReader;

importjmad |mmlnmm.mrm£«mm
« java lang reflect Method;
publc clas Man {
publi s void mai(Sringl rg) hrows IOExoepbon {

String iﬂupnﬁl
whne((z?lunglnssName = bfreadLine()) != null) {
n
v Class loadedClass = Cl; inClassN: )i

Object anObject = loadedClass newlnstance();
String methodName = bf readLine():
Method theMethod= Class[] {}); //Cautam e metoda cu acest nume si fara argumente

theMethod. nmule(lnoblecn new Object[] {); //Se pot da si argumente daca ar exista :)
} catch(ClassNotFound
System. suLprlen("Huyn ens no found!);

! tem.out.printin(*Plugin clus cannot be mmnm)u(d concrete/accesible/no-arg constructors?”);
} :alch (Nssumﬂeﬂwdﬁxup
nuLprrlmIn(”Nedmd not found!");

} catch (SecunryExcqmen o

System.out.printin('Security exception” + e);
} catch (WllegalArgumentException e) {

ystem. om_pnntll\( legal arumency exception:” + e);

) catch (ivocationTargetException

System. 9»1 9r|n(ln("lnyecanan target exception”’ + e);
}




Exemplul 3 - Plugin si mai flexibil

’

package exemple.maiflexibil;
import java.io BufferedReader;
import java.ioJOException;
import java.o.InputStreamReader;
import java Jang reflect InvocationTargetException;
port java lang reflect Method;
public class Main {
public static void main(String[] args) throws IOException {
bf = new \

n

String aPluginClassName;

while((aPluginClassName = bf readLine()) = null) {
wy{

Class loadedClass = Cl inClassName);
Object anObject = loadedClass newlnstance();
String methodName = bf readLine();
lethod loadedCl: Class[] {}); //Cautam e metoda cu acest nume si fara argumente
theMethod.invoke(anObject, new Object[] {}); //Se pot da si argumente daca ar exista ;)
} catch(ClassNotFoundException ) {
System.out printn("Plugin class not found!");

g e)
System.out printin(*Plugin class cannot be |nsunul)u(d - concrete/accesible/no-arg constructors?”);
} catch (NoSuchMethodException ) {

System.out printin("Method not found!");
} catch (SecurityException e) {

System.out.printl
}eatch (ll‘enlArxurv:: javac -d bin Main.java

i

System.outpri
} eatch i
System.out.printl
) java -cp bin:/Users/Pepi/Desktop/drop/ exemple.maiflexibil.Main
} test
} Plugin class not found!




Exemplul 3 - Plugin si mai flexibil (II)

package personal;
public class SomeClass {
public void exec() {
System.out.printin(“exec method is executed now :)");

javac -d drop SomeClass.java

java -cp bin:/Users/Pepi/Desktop/drop/ exemple.maiflexibil.Main
test

Plugin class not found!

personal.SomeClass

metoda

Method not found!

personal.SomeClass

exec

exec method is executed now :)




