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Definisi Polimorphisme

Suatu alsi yang menunghinban perarogram
enyanpaifin pesan tertestu feluar dari firarky
obyelps, dimana obyes yang berkeda menderifin
Fanggapanjespon ferhacap pesan yang sama sesual

dengan sifat masing-masing obyeh,



Gambaran Polimorphisme




Proses Polimorphisme



Objek Polimorphisme (1)

with polymorphism, the
reference and the object can
be different.

Animal myDog = new Dog();

These two ave NOT the same type The
vefevente vaviable type is declared as Animal,
but the ob)cd: is ereated as new 2350.



Objek Polimorphisme (2)

OK, OK maybe an example will help.

A\l
am avv3 trat v
Animal[] animals = new Animal[5];
animals [0] = new Dog():
animals [l1l] = new Cat(): But look whatyovst{‘bd“ you can ?ch ANY
animals [2] = new Wolf(); S subclass of Avimal in the Arimal arvay!

animals [3] = new Hippo()

animals [4] = new Lion(): And heve’s ¢}, the best 0
rai A -

/ sc’csofltf ¢ for the ZZ"IZ‘ s r)é o

for (int i = 0; i < animals.length; i++) { °p+-"€ Am..al_:,“sh the aray and CaH one

jeet s,
J dm ﬂ\e rghf thl'.al and CVC\‘Y

animals[i] .eat () ; &
When 7 80, 3 D is at index O in the away,

animals[i] .roam() ; Yyou ﬁd’— the Doss eat() methed. When 7V is |, you

S Cat's eat) method
}
Same with voam().



Objek Polimorphisme (3)

But wait! There’s more!

You can have polymorphic
arguments and return types.
e —

If you can declare a reference variable
of a supertype, say, Animal, and assign a

subclass object to it, say, Dog, think of how
that might work when the reference is an ‘ m

argument to a method...

class Vet {

public void giveShot (Animal a) (

// do horrible things to the Animal at ;:;ﬁ"é;: P‘V:vne'l;cr tan take ANY
' as the
// the other end of the ‘'a’ parameter ﬂ"f Vet is done Siviarszj: ‘::'of"d when
a.makeNoise () ; f vl b Mk‘~°“¢'8, and wl\a{;;f bell .ﬂ'c
' : really out ¢ e Animal



Objek Polimorphisme (4)

class PetOwner ({
public void start() ({ The Veb's aiv (Shot() method tan t:'_‘cci"y
Avimal you give it As long as the ob)e P
pass in as the argument is 3 subelass

ou
Dog d = new Dog() < / kn'ma\, i will work.

Vet v = new Vet()

Hippo h = new Hippo();
v.giveShot(d); <& Dog's makeNoise() vuns

v.giveshot(h); & Mippo's makeNoise() pune



Definisi Overloading Method (1)

@vergoao[/hg aclalal /@zao&zam di mana @e@erapa method
Yahg ferc[a,baf pao&z suatu class Mem'@'@' hama  yang

sama c[em(@am pum(@smmgzmas @am(@ sama,



Definisi Overloading Method (2)

An over]oaded method is

just a different method that
happens to have the same
method name. It has nothing
to do with inheritance and
polymorphism. An over|oaded
method is NOT the same as
an overridden method.




Definisi Overloading Method (3)

Sebagai contoh:
titik(x,y) =2 titik dipandang dua dimensi

titik(x,y,z) =2 titik dipandang tiga dimensi



Class Diagram Overloading

Binatang

+Makan()
-I-Minnm()

[ +Bersuara()

A \
OVERLOADING
Panda /
| +Bersuara(String Bunyi) I




Aturan Overloading Method

€@ The return types can be
different.

You're free to change the return types in
overloaded methods, as long as the argument lists
are different.

@ You can’t change ONLY the
return type.

If only the returmn type is different, it's not a
valid overioad—the compiler will assume
you're trying to override the method. And even
that won't be legal unless the return type is

a subtype of the return type declared in the
superclass. To overioad a method, you MUST
change the argument list, although you can
change the return type to anything.

@ You can vary the access
levels in any direction.

You're free to overload a method with a method
that's more restrictive. It doesn't matter, since the
new method isn't obligated to fulfill the contract of
the overlcaded method.




Penggalan Overloading Method

public class Overloads {
String uniguelD;

public int addNums({(int a, int b) {
return a + b;

}

public double addNums(double a, double b) {
return a + b;

)

public void setUniquelD(String theID) {
// lots of validation code, and then:
uniquelID = thelD;

)

public void setUniquelD(int ssNumber) |
String numString = ““ + ssNumber;
setUniquelD (numString) ;




Contoh Overloading Method (JAVA)

public class OrangTua {

private int umur;
public int getUmur() ({

return umur;

public void setUmur (int umur) {

this.umur = umur;

public void tampilUmur () {

System.out.println ("Umur Orang Tua : "+umur);




Contoh Overloading Method (JAVA)

public class Anak extends OrangTua {

private int umur2;

public int getUmur2 () {

return umur?;

public void setUmur2 (int umur2) {

this.umur2 = umur?;

//overloading
public void tampilUmur (int a) {

System.out.println ("Umur Anak : "+umur?);




Contoh Overloading Method (JAVA)

public class TesterPolimorphisme {

public static void main (String[] args) {
Anak x = new Anak();
x.setUmur (40) ;
x.setUmur2 (11) ;
x.tampilUmur (1) ; //Pemanggilan Overloading




Definisi Overriding Method

@verw'o[z'mcg aclalab @eao&zam di mana suatu metbhod o
sub class WMQ/'MQ@QW' method QSZMC@ adla paa&z pao&z

saper C&ZSSM(&QQ.



Aturan Overriding Method (1)

‘ Arguments must be the same, and return

types must be compatible.

Toaster
T/_\,\ boolean tumOn(int level)
. an

This 1S NO

ovo-v'\dtl.

Can'k hange ¢

peapments ™ 10 )

overy ding ™

Appliance

boolean turnOn()
boolean turnOfi()

'T'\is is aetually 5 |
overLOAD, bul i o?ji
overR|DE.




Aturan Overriding Method (2)

Appliance

‘. The method can’t be less accesslhle.‘ pulic boolean amion
public boolean turnOn()

Toaster

NOT LE&P\L! \
{5 not ab\: ” ov

: Lause
ovzvg"‘:ie 4 the 32:,05 private boolean turnOn()
o 2
:m D, betavse




Class Diagram Overloading

Binatang

+Makan()
+Minum()
[ +Bersuara()

]
A \
OVERRIDING

+Bersuara() ]




Contoh Overriding Method (JAVA)

public class OrangTua {

private int umur;
public int getUmur() ({

return umur;

public void setUmur (int umur) {

this.umur = umur;

public void tampilUmur () {

System.out.println ("Umur Orang Tua : "+umur);




Contoh Overriding Method (JAVA)

public class Anak extends OrangTua ({

private int umur2;

public int getUmur2 () ({

return umur?;

public void setUmur2 (int umur2?2) {

this.umur2 = umur?;

@Override //Penanda Overriding di java
public void tampilUmur () {
super. tampilUmur () ;

System.out.println ("Umur Anak : "+umur?);




Contoh Overriding Method (JAVA)

public class Anak extends OrangTua ({

private int umur2;

public int getUmur2 () ({

return umur?;

public void setUmur2 (int umur2?2) {

this.umur2 = umur?;

@Override //Penanda Overriding di java
public void tampilUmur () {
super. tampilUmur () ;

System.out.println ("Umur Anak : "+umur?);




Contoh Overriding Method (JAVA)

public class TesterPolimorphisme {

public static void main (String[] args) {
Anak x = new Anak();
x.setUmur (40) ;
x.setUmur2 (11) ;

x.tampilUmur () ; //Pemanggilan Overriding




Kata Kunci Final

Tha suatu eloss atawpun atribut serta method o
dalarinya tideh ingine di-extend lagi oleh suat
subelass maba qunaban fata Bunci final. Kata fynci
final biasanga digunabign untudy menunulfian sub closs

fera@dr dari suatu inberitance.



Penempatan Kata Kunci Final

class ... {
- int a;
// :
z/////// int b;
Penempatan /

Final < void baca /() {




FAQ Kata Kunci Final

Q: Why would you ever want to

make a final class? What advantage

would there be in preventing a class
from being subclassed?

A: Typically, you won't make your
classes final. But if you need security
— the security of knowing that the
methods will always work the way
that you wrote them {because they
can’t be overridden), a final class
will give you that. A lot of classes in
the Java API are final for that reason.
The String class, for example, is final
because, well, imagine the havoc if
somebody came along and changed
the way Strings behave!

Q: Can you make a method final,
without making the whole class

final?

A: If you want to protect a specific
method from being overridden, mark
the method with the fina 1 modifier.
Mark the whole c/ass as final if you
want to guarantee that none of the
methods in that class will ever be
overridden.
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Serious Polymorphism (2)

We know we can say:

Wolf aWolf = new Wolf();

'w;‘-.-'u:'
aWol i W
awo " %

A Wolf veferente to a % 17 X
Wolf objct‘t- Wolf R o/f ob\?

These two are the same type.




Serious Polymorphism (3)

And we know we can say:

Animal aHippo = new Hippol():;

aHipp

Animal veferente to - A | = X
a tippo object. — / Pro obe”
Animal
R

These two are NOT the same type.




Serious Polymorphism (4)

But here’s where it gets weird:

Animal anim = new Animal () ;
el —

Avimal veferente to

an Ahim&l objct‘.‘-t 1 T ' @d
Pt / Mal ooy
R

These two are the same ’cﬂ:c, but...
what the heck does an Animal objcf.{: look like?



Serious Polymorphism (5)

What does a nhew Animal() object

look like?
f\fé:rax
@-f\ »
<@ @3 G

e’

seary ohjects

What are the instance variable values?

Some classes just should not be
instantiated!



Abstract Class (1)

Format class @&MQ 7[/'0[&%) bisa diinstansiasi secara
&MQS(AMQ. Kelas ini barus z'z'mp/emgmfgs/ terrlebity
dabulu sebelum c/apaf ofigamgzéam.



Abstract Class (2)

Format pembuatan:

abstract class <nama class> {
}

Contoh:

abstract class animal{

}



Abstract Class (3)

Format penggunaan:

class <nama class> extends <nama class abstract>{

}
Contoh:

class Wolf extends Animal {



Abstract Class (4)

abstract public class Canine extends Animal

{
public void roam() { }
}
public class MakeCanine ({ o Jhways 3ssiom
public void go() { This 1s 0% bctaus; W:"‘Su?ﬂaass cefecente
Canine c; & 3 cubtlass o'u\‘)tt{" " a"ogbraf.‘h'

ven ¥k the w?:rr.\as.s \
o = new D(}g{)r_ eve

¢ = new Canine() ; 6%
€lass

c.roam() ;




Abstract Class VS Concrete Class

abstract

Animal

abs{:rac’c

Canine

tontrete [

| Hippo b

abs‘brat{:

Feline

COhCVchc
\

| Dog b
6@
%' o
Wolf b - 'i«\

COndrc{:c

\ | ,
| Tiger b \ “‘( y
LY o
(i

“3\

COhCrc{:c

COru‘,re{:c

| Cat b

COhCV'C{',C

Wt

e




Abstract Method (1)

Method Yahg %gzm(@a @empa prmlmlfpe dan am‘ué @a@r’ah
isi method aéam o z'/'mpgememfas/ pao/gz class @&MQ lain,



Abstract Class (2)

Format:

<hak akses> abstract void <nama method>() ;

Contoh:

Public abstract void roam/() ;



Abstract Class (3)

An abstract method has no body!

Tt really sucks to

be an abstract method.
You don't have a body.

If you declare an abstract method, you MUST
mark the class abstract as well. You can’t have
an abstract method in a non-abstract class.

Implementing an abstract
method is just like
overriding a method. |

You MUST implewment all abstract methods



Perancangan Abstract Class

Abstract

Binatang

> Abstract Class

+void halo()

Method

+void bersuara()
+void reproduksi()

Serigala

\

+void bersuara()
+void reproduksi()

/A

Amoeba

+void bersuara()
+void reproduksi()




Contoh Abstract Class (1)

public abstract class Binatang ({

public void halo() {

System.out.println("Halo saya binatang!");

public abstract void bersuara() ;

public abstract void reproduksi () ;




Contoh Abstract Class (2)

public class Serigala extends Binatang{
@Override
public void bersuara () {

System.out.println ("Auuuuwwww!!!1") ;

@Override
public void reproduksi() {

System.out.println ("Reproduksi generatif!");




Contoh Abstract Class (3)

public class Amoeba extends Binatang{
@Override
public void bersuara () {

System.out.println("Tidak bersuara");

@Override
public void reproduksi() {

System.out.println ("Reproduksi vegetatif!");




Contoh Abstract Class (4)

public class TesterAbstract {

public static void main(String[] args) {

Binatang x=new Serigala() ;
x.halo () ; \\\A
x.bersuara() ;

x.reproduksi () ; Apa
Bedanya?

System.out.println("") ; /////)1

Amoeba y=new Amoeba () ;

y.halo() ;

y .bersuara() ;

y . reproduksi () ;




Interface (1)

ocbuak MO%E) pm@gmm Yanhyg %QM@Q bevisi method -method
am‘u@ o /'/'mpfemmfasz' oAl é}e&zs Yahg lain. Class

/'MZ)&WM&S/ bisa WMQ/'MP&WM%QS/' Uebily dari satu

interface. Intertace o z'/'mpfemgmfas/@m @(A@M Li-extend s



Interface (2)

Format pembuatan:

<hak akses> interface <nama interface> {

Contoh:

public interface animal {



Interface (3)

Format penggunaan:

class <nama class> implements <nama 1interface>({

Contoh:

Class Wolf implements Animal {



N It’s called “multiple inheritance”

@Q” and it can be a Really Bad Thing.
&QJ% That is, if it were possible to do in Java.
\J
’\\Q But it isn't, because multiple inheritance has a problem
O known as The Deadly Diamend of Death.
Q,Q" A Java interface is like a
{\% 100% pure abstract class.
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Al methods ™ 5% © tnat 1A
- t, so any 1S T L ride
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Making and lmplementing

. in‘f:n-racz methods A
the Pet interface abstract, sq fymns 2 mPlicitly public ang

ig "f'fiﬂnaf (; F _“‘F“ch and 'aﬁ;érky

5-£F'E' ‘Eq- { | ad T |{= nﬂ{ Eﬂmldﬂ,,td i
: “TRe the words iy, | 'd 9ood
L { rhﬁﬂ' in‘.i'b-’-ad I..\!.-é 'EG Feintorge i{ and I:"" ""{ Wie dld I"ﬂ"!‘
ufht_ Jaa:s Px:;t een slaves 4o £ hi-::.-. ) USE we've nevey

\/ Lhods art
. . -w,ﬂ'rgaﬂ-lﬂ me 5 "
public interface Pet { lt:;{,rat.t. w {.hf-""f ML{ST end

public abstract wvoid beFriendly() ; E ﬂm]mlmﬁ- R-

}

ou 53y ‘implements

. P
- Hnima! X the name
i Deg IS Pet v E“Z::fnﬁrh“-

public class Dog extends Canine implements Pet |

public wvoid beFriendly() {...}

public woid play() {..} — 'I'"F]E'htn-{; {'fnh dre 3 Pet .

public woid roam() {...}

public wvoid eat() {...} & These I Just normga|
wﬂ""idi“ﬂ methods.



Perancangan Interface

Abstract

<<interface>>
BangunRuang

Method

Persegi

+void hitunglLuas()
+void hitungKeliling()

+void hitunglLuas()
+void hitungKeliling()

> Interface

PersegiPanjang

+void hitunglLuas()
+void hitunglLuas()




Contoh Interface (1)

public interface BangunRuang ({

public void hitungLuas() ;

public void hitungKeliling() ;




Contoh Interface (2)

public class Persegi implements BangunRuang {
private int sisi=4;
private int luas;

private int kel;

@Override
public void hitungLuas () {
luas=sisi*sisi;

System.out.println ("Luas Persegi : "+luas);

@Override
public void hitungKeliling() ({
kel=4*sisi;

System.out.println("Keliling Persegi : "+kel);




Contoh Interface (3)

public class PersegiPanjang implements BangunRuang{

int panjang=4;
int lebar=3;
private int luas;

private int kel;

@Override
public void hitungLuas () {
luas=panjang*lebar;
System.out.println("Luas Persegi Panjang : "+luas);

@Override
public void hitungKeliling() {
kel=(2*panjang) + (2*1lebar) ;
System.out.println("Keliling Persegi Panjang : '"+kel);




Contoh Interface (4)

public class TesterInterface {

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

Persegi x=new Persegi ()

x.hitungKeliling() ;

x.hitunglLuas () ; Apa
Bedanya?

System.out.println() ;

BangunRuang y=new PersegiPanjang() ;

y.-hitungKeliling() ;

y.hitungLuas () ;




Classes from different inheritance trees
can implement the same interface.

Robot

Pet Animal




Abstract Class VS Interface

ABSTRACT CLASS INTERFACE

Extends Implements

Abstract method dan
Pure abstract method
Concrete method

Multiple implements
Single inheritance (mirip dengan konsep

multiple inheritance)




THE END



