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Abstraction

Animal Method Usnf tladn1sdunan ag

overload/override WBLUREUNEANITTUVDS sing

il super class (base class)

+ Eat()
+ Sleep() System.out.printin(“Hello world”);
+Sing()
Cat Dog Cow
+ Sing() + Sing() + Sing()
Method override /

System.out.println(“Bark Bark!”);

System.out.println(“Meaw Meaw!”); System.out.printin(“Moo Moo!”);



Abstraction
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Abstraction

Animal
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+ Sleep()
Cat Dog Cow
+ Sing() + Sing() + Sing()
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Animal

+ Eat()
+ Sleep()

Cat

+ Sing()

A\

Method override

Abstraction

Dog

+ Sing()

f

|

System.out.println(“Bark Bark!”);

System.out.printin(“Meaw Meaw!”);

Cow




Abstraction

Animal
abstract Method A@ method a1 ndluslase
+ Eat0) 138 code
+ Sleep() o o o
lu class diagram azUNUAIY AU
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Cat Dog
+ Sing() + Sing()
Method override /

System.out.println(“Bark Bark!”);

System.out.printin(“Meaw Meaw!”);



Abstraction

Animal
abstract Method A@ method a1 ndluslase
+ Eat) 14131 code
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Abstraction

Animal Java UsAUTH class Tadl abstract method

Class UuzhaLJu abstract class fne

+ Eat()
+ Sleep()
+ Sing()
Cat Dog
+ Sing() + Sing()
Method override /
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Abstraction

Anmet Java U9AU class Tadl abstract method
& <
Class Uuazfawlu abstract class A7Y
+ Eat()
+ Sleep()
+ Sing()
Cat Dog

+ Sing() + Sing()
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Abstraction

Animal 1 o .
e Abstract class Ligu1sainluasne instance o
3519 Aadasunluas1adu class Tnal
Eat() o .
1 Sfeepo 1auvINN1S override abstract method l#aAsu
+ Sing0 911 class nsnuluasne instance 1@
Cat Dog Cow : Animal
+ Sing() + Sing() + Sing()
\ i
Method override /

System.out.println(“Bark Bark!”);

System.out.printin(“Meaw Meaw!”);
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Abstraction

. John : Cow
Animal
i

+ Eat() + Singl)
+ Sleep()
+ Sing()

Cat Dog Cow
+ Sing() + Sing() + Sing%)

Method override /
System.out.println(“Bark Bark!”);

System.out.printin(“Meaw Meaw!”); System.out.printin(“Moo Moo!”);



Abstraction

N15%11 override AU Abstract method 38n2n¥a%iaAanN15 Implement

NO¥HVRINTIUTHATUIINGLTENYDANNY
#3519 method Tnsifidaniiou method RuwaznIsfivasiniiouiuSendn
Override
#3519 method Timsifliawnaiiau method LRuwANITITMBsHANANIINMATID LAY
158077
Overload
4519 method Tmifiidowmilau abstract method LHui3andn
Implement

¥V
v/

VIUAULUSLNTUN19 JAVA Taaaenne  @Override
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Abstraction: Interface

Interface fa Aandin method NeuALUY abstract method tazlaisl

field 3@ properties lsifidnnue a238n91 Interface

Interface Haulya1sUaI19AULULVDIAATE (prototype)

Class %38 Interface @u15adunan 310 interface U131 1 Ala
Class azldiaursadunanmanalauinndn 1 a2

<< interface >> - . - o -
Animal < YIAANAUAII1 interface LLag‘lﬁJLGUEJ‘L!ﬂ'JLa‘c’N
Eat P
+ Eatl) N 158 field
+ Sleep()
) - &
+ Sing() 1 Method nsuuatdyu abstract

Interface UULANIZIUNTIET JAVA
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Abstraction:interface

<< interface >> Mammal
Life - Age : Integer
+ Eat() ! _ Sex(: Boolean
+ Sleep() + Eat()
+ Reproduce() + Sleep()
+Die) + Reproduce()
interface +Die()
Cow : Mammal +Smg()
rge -3 +getMilk()
Sex =1 +setAge()
+ Eat() class
+ Sleep()
+ Reproduce()
+Die()
+Sing()
+eetMilk()
+setAge()

instance
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Abstraction:interface

<< interface >>
Life

Person

+ Eat()
+ Sleep()

+ Reproduce()
+Die()

h

- Age : Integer

- Sex : Boolean

<< interface >>
Man

interface

Peter : Person

Age =5
Sex =1

+ Eat()

+ Sleep()

+ Reproduce()

+ setFirstName()
+ setLastname()
+ setlD()
+setAddress()

+ setFirstName()
+ setLastname()
+ setlD()

+ setAddress()

+ Eat()

+ Sleep()

+ Reproduce()
+ setFirstName()
+ setlastname()
+ setiD()

+ setAddress()

instance

interface
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Abstraction:interface

<< interface >> Person Man
Lite - Age : Integer
+ Eat() @l _ Sex: Boolean ——
+ Sleep() ) + setFirstName()
+ Eat
+ Reproduce() + Sleep( + setLastname()
+Die() + Reproduce() * setibl
+ setAddress()
interface + setFirstName()
class
Peter : Person T SetLOStname()
Age =5 + setlD()
Sex =1 +setAddress()
+ Eat() class
+ Sleep()
| R o %
+ Reproduce() Person auvnan 1 interface waz 1 class @1u1509119

+ setFirstName()
+ setLastname()
+ setID()

+ setAddress()
instance 16




Abstraction:interface

<< interface >>
Man

+ setFirstName()
+ setLastname()
+ setlD()

+ setAddress()

+ Sleep()

+ Reproduce()
+ setFirstName()
+ setlastname()
+ setiD()

+ setAddress()

<< interface >> Person
Life - Age : Integer
+ Eat() ¢ - Sex : Boolean
+ Sleep() + Eat()
+ Reproduce() + Sleep()
+Die) + Reproduce()
interface + setFirstName()
Peter : Person * SetLOStname()
rge -3 + setiD()
Sex =1 +setAddress()
+ Eat()
+ Sleep()

1512911 method override 1@

instance

interface

ANSEUNIAUINNIT 1 interface d1u15an1la

1119499174 2 method widlaunuiastdy abstract 39lfl code
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<< interface >>
Life

+ Eat()
+ Sleep()

+ Reproduce
+Die()

interface

Peter : Person

Age =5
Sex =1

+ Eat()

+ Sleep()

+ Reproduce()
+ setFirstName()
+ setlastname()
+ setiD()

+ setAddress()

Abstraction:interface

Person

- Age : Integer

< - Sex : Boolean

+ Eat()

+ Sleep()
+ Reproduce(;
+ setFirstName()

Fsetl.astname()

+setAddress()

<< interface >>
Man

=P 1 setFirstName()

+ setl.astname()
+ setlD()
+ setAddress()

+ Sleep( duration : Integer)

interface

SS

WISILADT Lnsany

NNSEUNIANINNIT 1 interface

lajgu1sann method overload 1@

instance
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Life

+ Eat()

+ Sleep()

+ Reproduce()
+Die()

class

Peter : Person

Age =5
Sex =1

+ Eat()

+ Sleep()

+ Reproduce()
+ setFirstName()
+ setlastname()
+ setiD()

+ setAddress()

Abstraction:interface

Person

Man

- Age : Integer

< - Sex : Boolean

+ Eat()

+ Sleep()
+ Reproduce(;
+ setFirstName()
+ setLastname()
+ setlD()
+setAddress()

+ setFirstName()
+ setLastname()
+ setliD()

+ setAddress()

class

class

Person dunan 2 class liaruisanale

instance



Multiple Inheritance

NNSAUNININNNAYAANE
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Knife

Multiple Inheritance

+ Cut()

2
N6 UNDNIINKRATYARAE
Screwdriver CanOpener
+Losing() +Open()
+Tighten()
Swiss : ArmyKnife
ArmyKnife
+ Fold()
+ Fold() + Unfold()
+ Unfold() + Cut)
+Losing()
+Tighten()

+Open()
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Knife

+ Cut()

Multiple Inheritance

NNSAUNDAIINNAIYAANE LLas NeNYIULSU

Screwdriver

CanOpener

+Losing()
+Tighten()

+Open()

ArmyKnife

+ Fold()
+ Unfold()

Scissor

+ Cut()

Swiss : ArmyKnife

+ Fold()

+ Unfold()
+ Cut()
+Losing()
+Tighten()
+Open()
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Multiple Inheritance

Knife Screwdriver CanOpener
+ Cut( +Losing() +Open()
N +Tighten()

classes
ArmyKnife

+ Fold()
+ Unfold()

B UDINUAINNININ JAVA 9lndunanlanazaaawinuu
Wwaluld w1z Java VM vineuwuu JIT #il9 class
uiazAl919gnIvianliniauiuy

Scissor

%/iss : ArmyKnife

/

+ Fold()
+fUnfold()
Cut()
+Losing()
+Tighten()
+Open()
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Multiple Inheritance

@ "% e
¢

12 B 172 b
B b

@ 12B | B @ @

1/4 BB 1/4 Bb

pistil | =
ol v|e| @ | &
Bb 1/4Bb | 1/4 bb

a gy 2 v  aa o a e e e .
ADUNILADIABLATDIINTNANIFINUNIIUBY (Deterministic Machine)
FUNNATINBIAIAANAENSTA H01UNITAIMHBUNUNAANSABINADUNUNNATY
MANTIUAEAUANN¥ANIIATUI (Theory of Computation)
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Multiple Inheritance

A URINUANNININ JAVA lidunanlanazaanavinuy

Coffeemaker

+ MakeCoffee()

f_l_f

b3INYDULLAN

ANUELAIN NU ANUUADANY

Truck

+Move()

CoffeeTruck

AN

CsCoffee: CoffeeTruck

+ MakeCoffee()

+Move()

C++ vle ue Java nlula

A
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Multiple |

Nnheritance

JAVA d@1u1sadunaniatgnandla aie3saunanfiazainu

Coffeemaker

+ MakeCoffee()

Truck -

h

\ uAly class dlnnUae

+Move()

wiinn AaaluAlila (Uguninnsaudnsg)

|

CoffeeTruck

CsCoffee: CoffeeTruck

+ MakeCoffee()

+ Move()

LA dUNaNINNA18AaE LaUannnNenNI
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Multiple Inheritance

Coffeemaker Truck

h

+ MakeCoffee() +Move()

@ 1Yy A & Yy & ' v Y v v v
ﬂ‘lﬁJﬂaﬂﬂUVIﬂﬂ L51EIUTALDIAANENY 2 UEI19LUU Instance @ﬂqﬂazﬁ?LLa?ﬂaﬂSL%QWUﬂlﬂ
158171 Object composition

Electrolux : CoffeeTruck Tata : Truck

+ MakeCoffee() + Move()

Coffeemaker Electrolux=new Coffeemaker();

Truck Tata = new Truck();

Electrolux.MAkeCoffee();

Tata.Move(); 27



asUReiaGeulundo
Modularity (Aa18was Instance 1139 Object)
Encapsulation (nN159au Field, Method wazn15Ua9nun15L0109)
Inheritance (n138UNan)
Abstraction (A1SATAUAAULLUY , interface , implement)

Polymorphism ( Method ﬁtwﬁauﬁu , Override, Overload)
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