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History Early Development

Introduction to

Si m u |a 67 Object Oriented

Programming

Kiw

Early Development

@ Working on simulations that deal with exploding ships.
@ They grouped the ships into different categories.
@ Each ship has its own class.

@ Each class would generate its unique behaviors and

data.
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History Early Development
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Early Development

@ First use the term "object oriented programming(OOP)”

o First language to introduce the inheritance concept
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History From then to now

Introduction to

after 1 980 Object Oriented

Programming

Kiw

Object Oritented Programming has become prominent.

@ The most importancefactor is C++.

From then to now

Also play a importance role in the development of

event—driven programming(ex. GUI)

@ However, nowadays, when it comes to OOP, we mean
OOP concepts combined with procedures that are

useful to programmers.

Explode out concepts of design patterns, data

abstraction...
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From then to now

So, what's OOP?
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Basic Concepts  Object

Introduction to

Everything is an object... Object Oriented

Programming

Kiw

@ Real-World: dogs, cats, computers...
e They all have states and behaviors.

o Software Object: Mimic to Real-World objects

e They also have states and behaviors.

Object

Flelds
(state)

Methods
{behavior)

Kiwi Wang (DISP) Introduction to Object Oriented Programming March 21, 2014 9 /30



Basic Concepts Properties of OOP

Three Basic Properties of OOP

@ Encapsulation

o Classes -> ->

@ Inheritance

Mountain Bike Road Bike Tandern Bike

@ Polymorphism

e Mysterious one! Go details next page.
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Basic Concepts Properties of OOP

Introduction to

Polymorphism Object Oriented

Programming

Kiwi W

@ The ability to appear in many forms.

@ The ability to process objects differently depending on

their data type or class.

@ More specifically, it is the ability to redefine methods for

derived classes.

@ Polymorphism is considered to be a requirement of any
true OOP.

o LAELRF T ARR —FE LBy iFes, RITAM LR
WA, et R R G ARIEE T A A R B R AY
TR B,
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Basic Concepts Properties of OOP

Introduction to
Object Oriented

Programming

Polymorphism — examples

@ Operator, such as + acts differently on integers,
Strings, bits...
@ Two basic ideas

e Method Overriding: subclass, identical method
signature. Properties of OOP

e Dynamic binding: during run—time, actual method
executed is determined by type of objects, not type of

reference.

@ Allows superclass and subclass objects to be accessed in
a regular, consistent way.(ex. draw different graphical

objects in an array using the same draw function.)
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Code Pieces  Java

Encapsulation

package com.disp.oral;j

public class Gorilla {

private String name;
private int age;
private String gender;

Kiwi Wang (DISP)

public Gorilla(String name, int age, String gender) {
this.name =

H

protected void introduck(){
System.out.printf("I\'m a ¥s named \"%¥s\" with age %d, "
+ "gender ¥s.\n",this.getClass().getSimpleName(),
this.getname(), this.getage(), this.getgender());
}

protected void walk() {

System.out.printf(“%s is walking with 4 feet.\n", this.getname())

protected void shape() {
System.out.printf ("I doesn\'t look Like a pig!\n");

Introduction to Object Oriented Programming

Introduction to
Object Oriented

Programming

Kiwi Wang
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Code Pieces  Java

Introduction to

Inherlta nce Object Oriented

Programming

Kiwi Wang

package com.disp.oral;

public class Human extends Gorilla {

public Human(String name, int age, String gender) {
super(name, age, gender); @
// TODO Auto-generated constructor stub

}

@override
protected void walk() { Java

System.out.printf("%s is Walking with 2 feet.\n", this.getname());
}

protected void talk(){
System.out.printf("Hello, 00P!.\n");

¥
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Code Pieces  Java

Introduction to

Polymorphism Object Oriented

Programming

Kiwi Wang

package com.disp.oral;

public class Main {

public static void main(String[] args) {
// TODO Auto-generated method stub

B e v
System.out.printf(“"Show class\n");

System. out. printf("FrHHE R RE R )
Gorilla happy = new Gorilla("happy”, 10, “Male");
happy. introduce();

happy .walk();

happy . shape() ;

System. out. printf(“F e T ) 5
System.out.printf("Show extended class\n");
System.out.printf("FrrrETEER R e Y ¢
Human misfortune = new Human( misfortune", 99, "Female');
misfortune. introduce();

misfortune.walk();

misfortune. shape(); -
misfortune. talk();

System. out. printf(“FF R ) 5
System.out.printf(“Show Polymorphism\n");

LDrANTE( " EEE R R R | ") §
Gorilla children of happy[] - {new Gorilla( umhappy’, 2, "Female"),

new Human("just Look Like", 1, "Male")};

children_of happy[@].introduce();

children_of_happy[1].introduce();

children_of_happy[@].walk();

children_of_happy[1].walk();

children_of_happy[@].shape();

children_of_happy[1].shape();

//children_of happy[1].talk(); wrong, because interface Gorilla doesn't have talk function
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Code Pieces  Java
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Show class

I'm a Gorilla named "happy™ with age 10, gender Male.
happy is walking with 4 feet.
I doesn't look like a pig!

Show extended class

I'm a Human named "misfortune” with age 99, gender Female.
misfortune is Walking with 2 feet.
I doesn't look like a pig!

Hello, 0QOPI!. e

Show Polymorphism

I'm a Gorilla named "unhappy" with age 2, gender Female.
I'm a Human named "just look like" with age 1, gender Male.
unhappy is walking with 4 feet.

just look like is Walking with 2 feet.

I doesn't look like a pig!

I doesn't look like a pig!
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Code Pieces Matlab
Introduction to
Object Oriented

Matlab supports OOP, too. e

ties (SetAccess = private)

name;
t age;
obj@Corilla(name, age, gender); gender;
end
function walk(obj) methods
2 £ funct. - Gorilla(name, age, gender)

obj
.name = name;
obj.age = age;
obj.gender = gender;

fprintf('ss is walking with

end

methods (static)

in Matlab!\n'); function introduce (of
fprintf ("I 'm
55 (0bj), obj.nan

1 with age %d, ge
me, obj.age, obj.gender):

Matlab

function walk(ol
fprintf('ss

th 4 feet.\n', obj.name);

end

methods (Static)
function shape
fprintf('T doesn'

o
2
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Code Pieces Matlab

Introduction to

Matlab o mainm Object Oriented

Programming

Kiwi
FPPANEE (T # A KR FR AR KAK AKX AR AAAKAKRKAARARRAKAKRESA\ DT )

N
n'y;
KA F KX KA EFARERAREAAKEARKEA KA XA\ V) ;

fprintf('s
Fprintf(f s sesss
happy = |Gorilla('happ;‘ , 10, 'Male'); |
happy.introduce() ;

happy.walk ()7

happy . shape () ;

FPPANEE (T #FA KR FRARAKAK AR AAXAAAKAERKAARARRAKAKRESA\ DT )
n

fprintf ('sShow exte i class\n');
FPLANEE (" 4% A XA XA FE A KA SR LA KA I KR KA IR TSR AT ERKEIAREXI\ DT ;

misfortune = IHuman(‘mlsfart\J:ﬁe‘ . 99,
misfortune.introduce();
misfortune.walk();
misfortune.shape();
misfortune.talk();

FPLANEE (T 4% A% £ 4k k3 k3K 3 kXK R AR ERKAFAREXRRFIRXAFAREXA\ D) ;
fprintf('show Polymorphism\n');

FPLANEE (M43 ¥ % £ 4% k3K 3K &3 KR KK FFRKXFARERRFFRXLFARERI\DT) ;
lob] array = {Gorilla('unhappy', 2, 'Female'), Human('just 1c
obj_array{l}.introduce ()

obj_array{2}.introduce ()

obj_array{l}.walk();

obj_array{2}.walk():

obj_array{l}.shape();

obj_array{2}.shape ()

Matlab
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Code Pieces Matlab

Introduction to

M atla b o resu It Object Oriented

Programming

Command Window K
RS S S S S RS S SRR LR R R R R R R R
Show class
Rk e R R e e
I'm a Gorilla named "happy" with age 10, gender Male
happy is walking with 4 feet.
I doesn't look like a pig!
EE T S R R R R e o o

Show extended class

RS S S S S RS S SRR LR R R R R R R R

I'm a Human named "misfortune" with age 99, gender Female
misfortune is walking with 2 feet.

I doesn't look like a pig!

Hello COOP in Matlab!
EE SRR R R E R R
Matlab

Show Polymorphism
Rk e R R e e
I'm a Gorilla named "unhappy" with age 2, gender Female
I'm a Human named "just look like™ with age 1, gender Male
unhappy is walking with 4 feet.
just look like is walking with 2 feet.
I doesn't look like a pig!
I doesn't look like a pig!
fr>>
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Code Pieces  What's OOP languages

Introduction to
Object Oriented

Programming

However...

Kiw

@ By the term "OOP—support language”, we mean that
it's easier and straightforward to develop programs

under OOP concepts on that language.

@ It's possible to develop an OOP-based program on any
programming language.

@ Actually, someone says that it's really how OOP is What's OOP languages

practiced in early time...
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Code Pieces C

Introduction to

Use C to demo three basic features of OOP Object Oriented

Programming

wi /. o
@ Humane (3 Goriloc Makefile - Kiwi Wang
. ¢ [0Gorlac [ Makele
main(){

gec main.c -o main

printstars(“show class");
Gorilla happy = {
.new=Gorilla_new
}; happy.new(8&happy, "happy”, 10, "Male");

happy. introduce(8&happy) ;
happy .walk(&happy) ;
happy . shape (&happy) ;

printstars(“Show extended class
Human misfortune = {
.new = Human_new
}; misfortune.new(&misfortune, "misfortune”, 99, "Female");

misfortune. introduce((Gorilla *)&misfortune);
misfortune.walk(&misfortune);

misfortune. shape((Gorilla *)&misfortune);
misfortune. talk(&misfortune);

printstars (" Show Polymorphism);
Gorilla c@ = {
.new=Gorilla_new
}; c@.new(&@, "unhappy”, 2, “"Female");
Human c1 = {
.new=Human_new
}; cl.new(&1, "just look like", 1, "Male"); €

void * children of happy[] = {&c0, &1};

((Gorilla *)children_of_happy[0])->introduce((Gorilla *)children_of_happy[0]);
((Human *)children of happy[1])->introduce((Gorilla *)children of happy[1]);
((Gorilla *)children of happy[@])->walk((Gorilla *)children of happy[0]);
((Human *)children of happy[1])->walk((Human *)children of happy[1]);
((Gorilla *)children of happy[@])->shape((Gorilla *)children of happy[0]);
((Human *)children of happy[1])->shape((Gorilla *)children of happy[1]);
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Code Pieces C

Introduction to

Use C to demo three basic features of OOP — Object Oriented

Programming

Kiwi Wang

result

‘m a Gorilla named "happy" with age 1@, gender Male.
appy is walking with 4 feet.
doesn't look like a pig!

Show extended class

I'm a Human named "misfortune" with age 99, gender Female.
misfortune is walking with 2 feet.

I doesn't look like a pig!

Hello, OOP in C!.

Show Polymorphism e

I'm a Gorilla named "unhappy” with age 2, gender Female.
I'm a Human named "just look like" with age 1, gender Male.
unhappy is walking with 4 feet.

just look like is walking with 2 feet.

I doesn't look like a pig!

I doesn't look like a pig!
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[6 mainc [ Humanc | [ Gorilac 52 [ & Makefle

#ifndef G_H
tdefine G_H

#include<stdio.h>
typedef struct Gorilla {

void (*new) (struct Gorilla * obj, char * name, int age, char * gender);
char * class_name;

char * name;
int age;
char * gender;

void (*introduce)(struct Gorilla * obj);
void (*walk)(struct Gorilla * obj);
void (*shape)(struct Gorilla * obj);

} Gorilla;
9]

void introduce(Gorilla * obj){
printf("I\'m a %s named \"%s\" with age %d, "
"gender %s.\n", obj->class_name,
obj->name, obj->age, obj->gender); c

b

void walk(Gorilla * obj){
printf("%s is walking with 4 feet.\n", obj->name);

}

void shape(Gorilla * obj){
printf("I doesn\'t look like a pigl\n");

March 21, 2014 24 / 30
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Code Pieces C

Introduction to

Encapsulation — constructor St

Programming

Ki

void Gorilla new (Gorilla * obj, char * name, int age, char * gender){
obj-»>class_name = "Gorilla";
obj->name = name;
obj-»age = age;
obj-»gender = gender;

obj-»>introduce = introduce;
obj->walk = walk;
obj->shape = shape;
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Code Pieces C

Introduction to

I n herita nce Object Oriented

Programming

wi Wi o
3 maine | @ Homanc 5 | BlGorila Makefle Kiwi Wang
#define H_H

#include "Gorilla.c"
#include<stdio.h>

typedef struct Human
Gorilla supe

char * class_name;

void (*new) (struct Human * obj, char * name, int age, char * gender);

//pointer to super class fields
char * name;

int * age;
char * gender;

void (*introduce)(Gorilla * obj);
void (*shape)(Gorilla * obj);

//Override
void (*walk)(struct Human * obj);

//fung of subclass
void (*talk)(struct Human * obj);

} Human;
void human_walk(Human * obj){

printf("%s is walking with 2 feet.\n", obj->name);

void talk(Human * obj){
printf("Hello, 00P in C!.\n");
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Code Pieces C

Inheritance — constructor

void Human_new(Human * obj, char * name, int age, char * gender)}{
// corresponding java super()
obj-»>super.new = Gorilla_new;
Gorilla * super = &(obj->super);
super->new(super, name, age, gender);
obj->class name = super->class name = "Human";

// pointers to super class

obj->name = super->name;

obj->age = &(super-»age);

obj-»>gender = super->gender;

obj->introduce = super->introduce;

obj-»>shape = super->shape;

//override
obj->walk 4 human_walk;

//func of subclass
obj->talk = talk;

Kiwi Wang (DISP) Introduction to Object Oriented Programming
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Code Pieces C

Polymorphism — Use generic pointers but hard to

remenber all pointer types that each function

needs...

printstars(“Show Polymorphism");
Gorilla c@ = {
.new=Gorilla_new
}; c@.new(&cO, "unhappy”, 2, "Female"};
Human c1 = {
.new=Human_new
}; cl.new(&c1, "just look like", 1, "Male™);

void * children_of_happy[] = {&c@, &cl1};

((Gorilla *)children_of happy[@])->introduce((Gorilla *)children_of happy[@]);
((Human *)children_of happy[1])->introduce((Gorilla *)children_of happy[1]);
((Gorilla *)children_of happy[@])->walk((Gorilla *)children_of_happy[@]);
((Human *)children_of happy[1])->walk((Human *)children of happy[1]);
((Gorilla *)children_of happy[8])->shape((Gorilla *)children_of happy[@]);
((Human *)children_of happy[1])->shape((Gorilla *)children_of_happy[1]);

Kiwi Wang (DISP) Introduction to Object Oriented Programming
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Conclusion

Introduction to

Usefulness and Debates Object Oriented

Programming

Kiwi W

GUI, Android SDK, LLVM, gcc..

Important benefits come with OOP:
e maintainments, readability, productivity, and the reuse
of codes.
@ However, there is no free lunch:

e There are debates about OOP, such as type safety,

coding structures...

As a solid power to advance developments of software,

Conclusion

it's still worth to know about OOP.
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