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{cww> (Reflection) wbijb
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oS s3lwosls |, INstantiate wis 4s<> i @

Object o = instantiate("java.lang.String");
String s = (String) o;
Person p = (Person)instantiate("ir.javacup.hr.Person");
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Caoo slodl ol o gl2l oy o !y oI5 oyl g @

@WebService
class Account{
@Transactional
public void transfer(double amount, Account to){
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s plae LolalS loj 50 0,8 salgs o lil (T 4 X e a5 s g4 Do
Object x = (a>b? new String("A"): new Person("Ali"));
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oS oo 00latul Slee ol 3l (downcast) b 4 g6 yuxs o 5l LS Slw °

Person x = ...; : Lo @
if(x instanceof Student)
((Student)x) .register();

ses b, ClassCastException slhs coul (Sos o yg0 cpl e j0 @
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Animal a ;

if(x>y) a = new Cat();
else a = new Fish();
if(a instanceof Cat){

telse if(a instanceof Fish){

}..

instanceof Shos

Ref a =

a instanceof Type

JL.a ®

:Instanceof Sl ;jl coliiul ogs ®

b Ref oM 5 b Type bocls ®

Jils 5 o s true ozl Ref (o5 5L Ref o) s Type 31 o

(bale aion) LLols slas asls Ref oss b oM 55« o) il Type 31 @

String a = ...
a instanceof Integer

®

Qls,S o false Sloc :plwabnull las,ge syl Shass @
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String s = "Ali"; .
_ List<String> list; Jl*o
list = new ArrayList<>();

boolean b;

s instanceof String;
s instanceof Serializable; R2g&
s instanceof List;
list instanceof Serializable;
list instanceof Collection;
list instanceof Ar'r'ayList;
= list instanceof LinkedList ;g

= list instanceof String; Syntax Error

= list instanceof Collection<String>; Syntax Error
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class Example {

static int s1 = f(); J&g
static {

System.err.println("static blocR");

sl *= 2;
}

public static void g() {}

private static int f() {
System.err.println("inline static init");
return 5;

} public class Statics {

public static void main(String[] args) {
Example e;
System.err.println("After Declaration”);

Example.g();
e = new Example(); After Declaration

e = new Example(); inline static init
} static block
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Bootstrap class loader e

Cowl oads (g5lwosls (native) ol mhw &jgo 4 aS JVM 5l i @
&S oo 5,08 L (KJAVA_HOME>/jre/lib asLs 1, lol> Lol v ®

Extensions class loader o

a8 o 6,135 ,L 1, <JAVA_HOME>/jre/lib/ext asls ;s 54290 sla oS @

System class loader e
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getClass ww g w5 s W

e en 5,8,k aladl 8 M ol e oo oozl OIS o 5l a5 L opdsl @
O).Afs,o L§L> alrsl> 5O «ww 9‘5.&» r:l.: L: GL.M: o cw)lf L)"‘ C¥ Jag.:).o Sledlb| @
String oIS oledlbl aliil> s - 5 S ie @

A.;SGA Lg)‘A.Q‘.iS ‘) Person uu)lf o)b)o G’JLCBLL:‘ ‘6)1’.‘3 £ 9
5,8 Sssgr oS 4 L e (Class Object) « whis s io? a0 gl )| S e o 0 @
53,5 o p getClass() we SSLgls ) cpl @

cwl final §ous s5lwesls Object s getClass o @

Animal a = new Dog("Fido");
String s = a.getClass().getSimpleName();
s = a.getClass().getName();
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Metaspace ¢ Permanent Generation

lgls A ddews 51 B

QSML;O o)od PermGen ‘nla d ng?u 5O (l@u.uyf ;ng) Lcau»)l.f Sl @

Sgs dloul Uas g 0gd p Lad -l el Ko il aills 5,5 b 0590 ST @
OutOfMemoryError
LS (6,18 ,L g eolawl | (g sl JAR g ladilbulS) ol sla WIS a5 (slaeli o -

ol plas B PermGen absl> oy ©
java -XX:MaxPermSize=512m MyClass

A gl 3l o @ Sei 0 5, Metaspace ;o o oS 4 by o Sledlb|

Cawl ouuls Wa> PermGen -
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QIS 5w A w5 sl

NS ol 5loe Lclass jgiws 5l solatwl -

Class c = Person.class;  :Jl. e

Class. forName sl ase 3l solaxal =Y
Class ¢ = Class.forName("ir.javacup.Person");

f b S g9, pgetClass aiwe Jlgsl,5-Y

Object o = new Person();
Class ¢ = o.getClass();
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if(c instanceof Person)... a5 ls glas ax gws g5 ol @
if(c.getClass().equals(Person.class))...

. (Anstanceof Sl.c) Jsl ,giws ®
true b Person sle S 5 51 o b Person ¢4 51c 51 e
alo S (o0
S oo gy |, 1878 alyl
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3155 o true il Person g 5l lissc 31 e
<ol Class ,s 1sInstance() s wsles Instanceof Sloc a5 @
if(Person.class.isInstance(c))...
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String s1 = "ABC"; U"'w 9&5‘:
String s2 = "Java";

Person pl = new Person("Ali");

Person p2 = new Person("Taghi");

I ABC

getClass()
S—» String W s o

String g 3l Sl

s2 BENE

1
P getClass()

Person s - i

p2
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java.lang.Class Wi OUw!

public final class Class<T> implements Serializable,...
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class Circle{
public Double radius; -
__ public Circle() {} PP
public Circle(Double radius) {
this.radius = radius;

}
public Double getRadius() {

return radius;
}
public void setRadius(Double radius) {
this.radius = radius;
}
public double area(){
return Math.PI*Math.pow(radius, 2);
}
public double perimeter(){
return Math.PI*2*radius;

}
po )
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Circle circle = new Circle();
circle.radius = 2.5;
Class circleClass =
Class.forName("ir.javacup.reflection.Circle");
Field[] fields = circleClass.getFields();
for (Field field : fields)
if(field.getName().equals("radius")){
Object value = field.get(circle);
Double r = (Double) value;
System.out.println(r);
field.set(circle, r*2);
System.out.println(circle.radius);
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Field[] fields = Circle.class.getFields();
Field field = fields[©0];

field = Circle.class.getField("radius");
Circle circle = new Circle();

field.set(circle, 2.90);

..
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Method X5

FR{ PV I Method So 3l St SS L @

oS Sle18 1, ol g asS S ol ol Sledlbl (pisS Cammo die S5 0,b,0

Circle circle = new Circle();
Class circleClass = circle.getClass();
Method setter =
circleClass.getMethod("setRadius", Double.class);
setter.invoke(circle, new Double(2.5));
Method getter = circleClass.getMethod("getRadius");

System.out.println(getter.invoke(circle));

§
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Circle ¢ = new Circle(1.5);
Method[] methods = c.getClass().getMethods();
Method method = methods[9];
method= c.getClass().getMethod("setRadius", Double.class);
method.invoke(c, 2.0);
Parameter[] params = method.getParameters();
for (Parameter param : params) {
Class paramType = param.getType();
System.out.println(paramType.getSimpleName());
}
method = c.getClass().getMethod("area");
Object result = method.invoke(c);
System.out.println((double)result);
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aS o wal,8 |, (Constructor) sosjle G L S 54l @

aS oo Sle3l 3 1, € alb g0y saijlor wa Class I i newlnstance w. o

Class circleClass = Circle.class;

Constructor cons =
circleClass.getConstructor(Double.class);

Object o = cons.newInstance(new Double(1.0));
Circle c = (Circle) o;
System.out.println(c.area());

Circle c2 = (Circle) circleClass.newInstance();
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Class clazz =
Class.forName("ir.javacup.reflection.Circle");

Constructor[] array = clazz.getConstructors();
Constructor cons = array[@];

cons = clazz.getConstructor(Double.class);
Object newObject = cons.newInstance(1.5);

cons = clazz.getConstructor();

newObject = cons.newInstance();

Circle inst = (Circle) newObject;
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Annotation )5

@WebService

class Circle o
@Deprecatéd | L@uwey4ywb-b)6’dug\o
@WebMethod ad b wie (oW S sloagils o

public void f(){}
JL.A ®

Annotation[] annotations = Circle.class.getAnnotations();
for (Annotation annotation : annotations)

System.out.println(annotation.annotationType());
annotations= Circle.class.getMethod("f").getAnnotations();
for (Annotation a : annotations)

System.out.println(a.annotationType().getSimpleName());

interface javax.jws.WebService

Deprecated
WebMethod
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Dynamic Loading) Ls 5,35, @

(Dynamic Binding) Ly sLasl @

ool bad e 5 ol 51 SplaS 4y 398 0)l50 51 S 0 @
(Reflection) ;L e
(Polymorphism) w0 @

Sl Sglite 398 0,150 b na (Dynamic Linking) Lg wige xS @
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AsS (5 5kwoslo l RMI KW PP o DS 00

Remote Method Invocation e
150 ol 5l ae Jlg3 3 Sl @
2 a8l 1l Ko pmals Sy o o8 s Jy315 o
€5,5 dalem oolaiwl pj Gl 51 Soplas™ sl@
e Socket Programming
e Serialization

e Reflection
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5,105 8¢5 ,hais 90 WS : ClassNotFoundException e
5,105 39> s yse aie : NoSUchMethodException, e
Cenes e o s : Illegal AccessException e
(Cusl PrIVAte Lo ge saic o)
Cenlos S b s lais 90 e Jlesl,8 : InvocationTarget Exception e
(855 oo bl gole b yo a5 plallas Sl g L @
s o0 HiXCEPION @ Los SbsL e

e o0 plil UNtIME) |21 o ;o olS ol as colisl alys @
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getDeclaredMethod ggetMethod g

getMethods, getMethod, getField, getFields Jic slaocs @

als 8 o |, S public glacl Lss ¥

getDeclaredMethods, getDeclaredMethod, Jie slaaze @
: : <
getDeclaredField, getDeclaredFields
Qiils )8 o |y Wiloals oy 2i M led o a5 Slacl lads )
(M‘Q;LS'“)" R ‘) o%»)é)‘ 4 LSL@.C‘)
(. g protected . private) asls 5 o no |, NS coges i slac! -¥

IllegalAccessException :sgus cole, cwyiws maw dacl opl 5l solizwl jo )31
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class X{

public void f(){}

public static void g(){}
public int a;

public static int b;

}

X x = new X();
X.class.getMethod("f").invoke(x);
X.class.getMethod("g").invoke(null);
X.class.getField("a").set(x, 1);
X.class.getField("b").set(null, 2);

..
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(Primitive Data Types) adqf 0818 &gl b 3L

S| US.M =D 4\..J5‘ ool &‘9.:‘ S9) .ClaSS @‘9}‘)_9.

void.class sdouble.class .int.class: k. ®
laie il o lade g b el)l Caogi o )lS @

Method method =
String.class.getMethod("substring"”, int.class);

Method m = Circle.class.getMethod("f");
if(m.getReturnType().equals(void.class))
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Class stringClass = String.class;

Method method ;

method = stringClass.getMethod("substring", int.class);
int pCount = method.getPar'ameter'Count();

Object returned = method.invoke("Taghi Taghavi", 6);

String result = (String) returned;
tewl e3> (Reflection) bk 5 eolawl ooy aol s ol Joles @

String result2 = "Taghi Taghavi".substring(6);
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S0 59 ple &l

sws (Generic) sle glsl 5 Constructor (oM 4 Class oS @

Class<Circle> circleClass = Circle.class;

Constructor<Circle> cons =
circleClass.getConstructor(Double.class);

Circle cl1 = cons.newInstance(new Double(1.0));
Circle c2 = circleClass.newInstance();

Class clazz = Circle.class;
Object 02 = clazz.newInstance();
Circle c2 = (Circle) o02;

Class circleClass = Circle.class;

Object o = cons.newInstance(new Double(1.0));
Circle ¢ = (Circle) o;

Constructor cons = circleClass.getConstructor();
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(Generic) pls &l @b 50

S ew (GENETIC) ple glgl Jo g9 2l )b (sq, .Class Slg=1,5 @
Sl Ko s o 59, -getClass() v lgl,s acdl e
class GenericType<T>{ e @
private T element;
public void f(){

Class c2 = element.getClass();
Class cl1 = T.class;

} 1
1€l ~ @
} >
Sgin oo B3> 1>l les ,o (T'ype Parameter) g4 ol )b zouilo o ©
(Erasure) s auls @

List<Double> L ccol List<String> | >| ;L; ,0 List g5 5l i G polae @

.J
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void addInteger(ArrayList<String> list) throws Exception{
Method m = list.getClass().getMethod("add", Object.class);
m.invoke(list, new Integer(2));

¥

void addObject(ArrayList<String> list) throws Exception{
Method m = list.getClass().getMethod("add", Object.class);
m.invoke(list, new Object());

¥

ArrayList<String> list = new ArrayList<String>();

addObject(Llist); addInteger(list);
for (Object o : list) for (Object o : list)
System.out.println(o); System.out.println(o);

@ addobject(List); @
addInteger(list);

for (String s : list)

System.out.println(s); ®
5
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S o3 oolewl (Reflection) obsL ;)
ool (runtime) 1> 5ley 4o gowl,d LbsL @
WS oo Jiie L2l loy 4 LoleelS Glej 5l pmgiaelipy sl
Cewl OU35L SST L Slg 118 51 lien pudiinse &g a4 2 SU lpal e s @
(0 gm0 &5 S8g) ousS eolaul 1 sl asyle slo bk 4y a5 o lads @
S 3loosly BB U3k (5o o RMI 55 oo @
3,100 0929 (gole Cdl> o aS i UL yo po Sl ] @

oS S>3 |, private e G aly oo Mo @
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3,10 0g2 g quac G ow iwd pelaw jod Sl (Ol SST L @
oS Slsm1,3 1, 5T 5 oS public 1, private w < Skee @

AS oo S |y Hhainjee ald b wie a5 el ol e (o i s Jles] oogae @

class MyClass{
private void privateMethod(){...}

MyClass instance = new MyClass() ;

Method method =
MyClass.class.getDeclaredMethod ("privateMethod") ;

method.setAccessible (true) ;

method.invoke (instance) ;

§
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public final class Integer extends Number uo
implements Comparable<Integer> { h’
private final int value;

public static void swap(Integer first, Integer second) {

try {
Integer temp = new Integer(second);
Field field = Integer.class.getDeclaredField("value");
field.setAccessible(true);
field.set(second, first.intValue());
field.set(first, temp.intValue());
field.setAccessible(false);

} catch (Exception e) {e.printStackTrace();}

¥

Integer a = new Integer(1l);

Integer b = new Integer(7);
swap(a, b);
System.out.println(a);
System.out.println(b);
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e Socket Programming, Serialization, Reflection
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