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=

m L= )2l BIAIO| BHA
@ J| H = 4! 9| Stored-Procedure
— JIHAH, HA =2l AN
SPEN T2 32
— Pascal, C
- 2 HO= HIF

- JIsg 2=3st

@AM e T2 el Y
— C++
- BH HA2 253t
— Data%} Control S &
S 4 =H

— Run-timeAl 82 x|t Ot 22 H8 = ) A2 &

=g

a !gi\:!;ﬁﬂ%ﬂ!ﬁﬂlfﬂqm

natituie of Technology

=13

2,25 =5,GOTOZ AtE<
(recursion) t A|GH=E K& ole = =

o2t
:

== C
—/
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Cvs. C++

BeHAD | E2 ) o 2 AFHE

=CeC++IZ=2eal o x}0|

®C: IS0l et N3
_ Qe AL EE IS D

+2 P

2 s

ﬂJIO
0ol -

@& C++: 2HH 0l (2t M=23t
— J|IIHE, LCD, CPU = 2+ 2H X J}
POt EH0 et A2
2

s TS L —

_ @D
main() e S
{ -

inputQ; W B0aDb

compute(); aBlaGe

output(); LN N .
3 anmno

Class Keypad{
.. // Keypadl =4
}:

Class LCD {

. // LCDS =41t oforg &€ -«
}:

Class CPU {

.. // CPUS EA41} oforer & 4
}:

Department of Computer Engineering 3
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M Alek 2

=3}
(Encapsulation)

OOP
Chal o g54
(Po|ymorphism) (InheritanCe)

a Idt e Ll e | Department of Computer Engineering 4

Kumoh Mational Instituie of Technology


http://www.kumoh.ac.kr/index.html

Encapsulation

OEE

m] &

@ Information hiding

- St UHRE 12 =4
4 Divide and Conquer

- T )4 dHEe 28U A SHE EH L=
@® T2 72H A 2

— BIEA ERet g0t
A O4

()

&
&

HZ

ol

‘

OH

I

(L

110l & (data) 2t O| & & ot= = & (code, control, function) S &

“g 2,“;' D=2 HI0IE = 8IS M (private)E =% A S IH(public)=

U

1)

— class@t struct2| X+O0I? (private vs. public)

@ OlA) 202

PP
=
512
3x

a Iqt aa=eamtnqm Department of Computer Engineering 5
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Polymorphism

m] L+ A (polymorphism)
@ ofLtSl 01822 & JHAl 0| &2 =2
@ Ol Kl
— otLES] IR HIO A Hef &2 - A&
— abs(), labs(), fabs() = abs()
@ 0|E AL OIS AMESE = U
- &4 2H 24 (overloading)
- AR BZEE
@ Mangling2 Solf XtHAEH
- cl8gt, Ietile, s &

4
o2
2
4
rr
0x
A

O

0|

a Idt aa=eamtnqm Department of Computer Engineering 6
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Kitl
Inheritance
m] AH=5 A (inheritance)
@ 2 A0 &R QA SEHS 0TS = U= S4
@ AZH2A U= BHASS HSEY 222 HHEE = AUA2H, KAl 2
ci A(childclass)E Z+=5 LBHEQI HM S X222 0l
@ AN L2000 ME HE N HAEE N oHHE ZeHASE AFESHCH 2=
HOlOOFE [ 11 ScHAE &5 20N E st 222 =&
AFES OFE BehA Hre
A |
IS—A 243 =0 | CDocument
mEs Slgah
1 =8 =20 CMyDoc
st Al CHeh& 24

Class Diagram

Department of Computer Engineering 7
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Inheritance (Hl %)

@ Base Class, Super Class & = Parent Class

— AE == =
4 Derived Class & = Child Class

- M ge s
@® MEO RH

_ CHQIArE - T 2 AT} BFLIC DR 2 AE Al

_UEAES TN IZYPAIN M NS D2 2AA 2 A

_— ba§e1 ba§e1 ba§e2
: : base?2 :
derived 5 derived
derived

oYl A% CHE &=

Department of Computer Engineering 8
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=clA & OIAEA
N EaHﬁ
F Al EH/\I-Ol EMdS O

o
— Data 2 Control (Function) S&F
o |
i

uin

— Notepad.execte 2= 18 =0 =0 adset HE2E Z= 18
@ U220 &YE S22 Ikl H=

@ 0l S0l

a hlqt_ﬁaaﬂammqm Department of Computer Engineering 9
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2 = A Ol A

48 &
g R ’
\

Class Instance I
- Program
(e.g. Point) (e.g., myPosition, ]
yourPosition)

(e.g., MS-Windows)

' Idtﬂﬂﬂﬂﬁil}[lqﬂ Department of Computer Engineering 10
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C++O0ll Ao SHA U AAEIA

// Point.h .

) // main.cpp
class Point { #include “Point.h”
public:
// A H=
int m_nX - instance
int m_nY; Point myPosition,
yourPosition;

// BH &=
void show();

}:

q !qt ﬁaaeammmm Department of Computer Engineering 11

wal Institule of Technology
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S H 82 AAILA

LIS XIAIXP

@ 33 Z: public, protected (&%), private
@P:*!tH d2oE A&

@®2HA B=ESE &3

Default
cf) struct class Point {

private:
//7 e B
int m_nX;
int m_nY;

public:
// BH &=
void show();

¥
a kﬂ; 33

Department of Computer Engineering 12
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| 1=
SBIAD EE HAYOR AE IS

oid Point::show()

V
{
cout << “X=* << m_nX << “ Y=* << m_nY << “\n”’;
+
= TOIE QY
- 9'_|_ iOE ->

OIAEAY + FH()+ 2ME (public) H4Y F= &4
void main()

{

Point myPosition; Error

myPosition.show();
myPosition.m _nX = 10;

}

Department of Computer Engineering 13
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=)
0x
1Ll

(==
(=)

© e
|> >
M rm
|> >
0K HU
30 0=

NN

myPosition

yourPosition

P Kit=ezezuno

Kumoh Mational Instituie of Technology
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kit
Static Member Variable & Function

T e Member Function
@ AHHs= 22 0AEAN 2 M8 E class Point {
u
— & AH H==(static member variable)= S =& (HI22l % PP \Void pimension0);
= ofy }:

void Point::Dimension()

= _ L _ printf('2D\n"");
- & 8 & =4=(static member function)= QI AE A SI0] &
= s int main(int argc, char* argv[])
——————— Point t;
// Point.h ( \| t.Dimension();
class Point { ! | return O;
O G |
Member L= = 1 . .
Variable int m_nX; so-==_ 4 Static Member Function
int rp_m_{; {" """ \I X = ol ngjaSS Point {
b?FaF'C UTIE B (el aiEs 1 (:::::::) | HE= static void Dimension();
U = l I ol 22/ of
/7 By &= I @ | . }:
a3 3 void show(); Y I 2ggn ze ¥oid Point::Dimension()
E.j_jg ’ printf('2D\n");
@unCourd
i) // Point.cpp int main(int argc, char* argv[])
int Point::m_nCount = O; Show() Point::Dimension();
// S£= int Point::m_nCount = 0; ow 3 return 0
® . .
Department of Computer Engineering 15
P Kit=uzesano P puter =ngineering
Kumoh Mational Instituie of Technology
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CiIOl & & ==

(m] A<= == (Local Variable) Variable Life Cycle
@ 61:: (%i)LH ()-|| A—| /\—I Ol_-l EI |_=| _J|\_ Local Function
- B AIRGE 220 HSO2 M2l (2) B Y Globa Program Run
- stA)l=2gd oz o2 oAl Persistent Program Installation
for (int 1 = 0; 1 < 3; i++) {
int j = 0;
printf(C'%d ™, j++);
}
printf(C'%d\n", i);
printf(C'%d\n*, j); 7/ error C2065: "j" : undeclared identifier int global; o
/7 Output (if possible): 0 0 0 3 ? void function) ;jcj
. {
(m] &M HH == (Global Variable) int local; star
atic
@ ELA UFO.“/H /\-I O—|EI I:l:I A ¥ Variable
L D20 AIRA 2D E2A A void functionO e
- A S0 EX static int count = O;
(m] & =2 == (Persistent Variable) | PrERERCHAT, count+);

oro

@ ZZ2 )80 SEDAHT oM E X 22
@ A Xk GOl EtHI Ol A

a I(Tt aa=eamtnmm

Kumah National Institwie of Technolo,

Department of Computer Engineering 16
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89 B2 EHE

ORSEEEE=y]

(. T O

@22 Az
— Naming Convention

_geH4soEE2 D

®HI0AS

q mﬁaﬂammmﬂ

al Instituie of Technology

c 1HHUH FE )Is € &=
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=clA2| Ol0l & &

M H ZHE o &2

@2HE A=0O0IeH FHMH =3t
a2 =ot= HOIEH &=

@ private, protected

- 220 A AIZ 20t

o

— protected : & == Al child2H AWM AFE It
|.

- 2HA HOA B2 XIAIKE XIB 6
4 public
- 220N AIE DS
@ S == private £ = protected 2 & &
@ public getter & setter & == StS HA AIE
— e.g.) GetPosition(), SetPosition(x, y)

a I(Tt AEEQBIUL

>
tol

—
=)
1OH™

default= private

Department of Computer Engineering 18
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/\I-I/\-IX ol Acﬁlx} SkEA
OO == L-=2 (= R
m ScHAL HE AL A At
@ M A Xt (Constructor) ]
_ ELEHA O|E } = O|%9| g:!.# class Point {
- NS OIE I HSCZ 5290 =2 2I13t 7,/ constructor
e Point();
— retumns! 8l S Point(int x, Int y);
- OHOHRLAF OHE == RIS // Destructor
— O e X &It EME = US ~Point();
(Overloading)
- &7 SHA ML NS 2= };
@ 2~ Z Xt (Destructor)
- SHA2 08 20~ 222 &=+
- AL AEZ [[H MNSCZ +dEH =2 AtE et
el A oHHl v
— returng! S1S SR —
— DHOHQIR DHE £ 8iS .
- &9 A 2B} s =
- &0 2 ?§$01| slish = A= =M E Hdl ot
& virtual ME (£c2t0] & p.28 & X)
Department of Computer Engineering 19
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SciA FQ

‘o 2x? - Microsoft Yisual C++

[ File Edit View Ingert Project
S = = =2
[Globals) ~|[All glot

l=
YWorkspace "ex2": 1 prc
- ex? files
--£3 Source Files
point.cpp
--=5 Header Files

[E] point.h
[ Resource Files

o L a4 I
¢ ClassTest.cpp
¢+ Paint.cpp
¢+ stdafx.cpp
= = #o o
] Paoint.h
] stdafi,h
[Z] Readhe txt

P Kit=ezezuno

Kumoh Mational Instituie of Technology

Al
=

>

// main.cpp
#include <iostream.h>
#include "Point.h"

id .
¥0| main()

Point p;

cout << "X="" << p.m_nX << "

}
// Point.h

class Point {
public:
int m_nX, m nY;
Point();

// Point.cpp
#include "point.h"
Point::Point()

0;
0;

m_nX
m_nY

Department of Computer Engineering 20
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SdiA 82 &

// main.cpp

i
-
N

#include <iostream.h>

#include "point.h"

void ShowCount()

if (JPoint::GetCount
cout << "Not Created\n";
else

3 cout << Point::GetCount() << ((Point::GetCount() > 1)? " Objects”™ : " Object") << " Created\n";
void main()
{

ShowCount();

Point p(7, 7), k;

cout << "X = " << p.GetX() << ", Y = " << p.GetY() << "\n"";
ShowCount(); // point.h
¥ class Point {
private:

int m_nX, m_nY;
static int m_nSharedCount;

ublic:

P Point() { m_ nX = 0; m nY = 0; m_nSharedCount++; };
Point(int X, int y) { m_nX = x; m_nY = y; m_nSharedCount++; };
int GetX return m_nX;

int GetY i g return m_nY; i;
static in etCount() { return m_nSharedCount; };

// point.cpp
#include "‘point.h"
int Point::m_nSharedCount = O;

[ ] . .
a Iqt e Ll e | Department of Computer Engineering 21
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AKX LHZ Y (Overloading)

5 0|E QMK JSS 2 YAOR HEFIT= JHS

4 Polymorphism

| AALREC &S A

@ Ctah A AL (unary operator) : 2 1H e = (operand) It 8t JHE A &
= AR

@ 0| & ™ AR (binary operator): QIHHEI & N2 R H L= H AL
N
— +, - *’/ =
- a+b
n=)ts
@®.,* 007

Department of Computer Engineering 22
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AT QHI2Y Al
— o 2
I // main.cpp
#include <iostream.h>
#include "point.h"
void ShowCount()
if (MPoint::GetCount
] cout << "Not Creatéd\n";
else
3 cout << Point::GetCount() << ((Point::GetCount() > 1)? ' Objects™ : " Object') << " Created\n";
¥oid main()
ShowCount();
Point p(7, 7) k;
ShowCount()
cout << "E: X =" << Getxgg << "M, Y =" << _Gethg << '"\n"';
cout << "k: X = " << GetX << ", Y = " << k.GetY << "\n"';
++k; // S8 AT W9E
cout << "k: X = " << k.GetX() << ", Y = " << k.GetY() << '\n"";
k++; 7/ & ALK =2H
cout << "k: X = " << k.GetX() << ', Y = " << k.GetY() << '\n"";
v K5t 9 e 44 B3int-spp;
Sout P - 3= 7L kLsetx() << #include "point.h
} int Point::m_nSharedCount = O;
// point.h i
Point Point::operator+(Point &point)
class Point { {
private: Point temp; )
int m_nX, m_nY; temp.m_nX = m_nX + point.m_nX;
temp.m_nY = m_nY + point.m_nY;
static int m_nSharedCount; return temp;
ubli o
P P0|nt ) m nX = 0; m_nY = 0; m_nSharedCount++; };
Point(int x; int y) { m nX ="x; m_nY = y; m _nSharedCount++; };
int GetX return m_nX; };
int GetY return m_nvY; 3;
static int GetCount() { return m_nSharedCount; };
Point operator++() % return Point(++m_nX, m_nY); ; 1/ x{ (& (++a)
Point operator++(in % é return Point(m_nX, ¥+m_ nY 7 =9 (a++)
O 3 Point operator+(Point &point);
: veparunent of Computer Engineering 23
al{‘[l:aaagammqm v P gineering
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0
JB
0X
[
0ok
1>
Q
<
@
=
S
(@)

= D[ gt S A0l A é;*i‘j:*g P:*Hﬂé—’.‘— | IS CH K]
o p

X
A O =
A BHE BIH{ B0

(®] Overriding

@ JEt SHA L2 01 SN M S ELHA E 2 AT
@ DIt SHAS 22 0|8 &F+E explicitly & Jts BN
class Point {
public:
void show() { cout << “Point\n”’;};
}:
class Point3D : public Point{
public:
void show() { cout << “PoiInt3D - ”’; Point::show(); };
}:

a Iqt aa=23mtnqm Department of Computer Engineering 24
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m| & ==2| g 2I'Y (binding)
ST SER2FN EI XS HR2E HANE HAZ A= A
- A HoIY  ZUE HHUAN s=HE &2 HXOt 2EE
- SN U TR AMAl 23S 840 M ZHE
A
m 4l et

& @

=l

OJZ_ [ pon
U

_ —

ScHA0A s 2B 20l E
— run-time polymorphism X| &

@ J|Et SeHA ZolY S0 It 2

(]

=
— 22 B0l et 22 A S =

—

s TS L —

=i A 2 e 8AN virtual 2R E =Dt
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#include <iostream.h>

class basel {
public:

A

o
e

virtual void show() { cout << “basel” << endl; }

j

class derivedl : public basel{
public:

void show() { cout << “derivedl” << endl; }

j

P Kit=ezezuno

Kumoh Mational Instituie of Technology

Void main()

{
basel *p;
basel bl;
- T A POl Bt Ol X=
derivedl di; show() =t 2}
& (run-time
p = &bl; type information
p->show(); 22l
p = &di;
p->show();
}

Department of Computer Engineering 26


http://www.kumoh.ac.kr/index.html

_,_
i
-

Ao
et et A5

class £ HAGIO 0flef &2l
SEA
e T
A2 4
struct Point { USLICH tatats2 HAGHH Z 0t =l

//class Point {
int x, y;
void show(); .
//virtual void show();
void Point::show() CE =

|
printf('show\n'); = LICH

struct Point3D : public Point {
int z;
void show();

¥
XOid Point3D: :show()
) printf("'%d, %d, %d\n", X, y, z);
Ent main(int argc, char* argv[])
Point3D t
t.x = 10;
t.y = 20;
t.z = 30;
t.show();
Point *p = &t;
p->show();
return O;
3
c Idt 2E20ATo Department of Computer Engineering 27
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= XHOl

|'A AI ﬁ virtta%%@
T 2 -d

‘l-
i

Z=0{0f &
SehA ZOIHZ
clliHet AE
HH T &<

EPNE=E1=]

AE A2 Ot

=
X

Hew

Files Projects |Wurkspaccs | Other Documents | T T AT A
lnclude <5Cdlo.

L] ATL COM App¥Wizard Project name:

7]Cluster Resource Type Wizard Inherit class Point §
s Customn AppWizard int =, uy;
& Database Project Location: public:

4 virtuald] T =7 Ze

Point() { printf{"Point::Point{)¥n"); %= = B; y = @; };
Jf virtualz= HASHY 201 =2

~“Point{} { printf{"Point::™Point{dWn"); };

Ffvirtual ~Point{) { printf{"Point::"~Point{)Wn"}; }:

What kind of Console Application do you
want to create?

B2 MFC AppWizard [exe]
SN New Database Wizard

Files | Projects | Worksp Other D

class Point3D : public Point {

s#]Active Server Page ¥ Add to project: int Z;

g:?r:z?:ﬁa Inherit public:

[ CJC++ Header File Point3D() { printf{"Point3D::Point3D{)}¥n"); z = B; };

E1C:+ Source File) ~Point3D() { printf("Point3D::~Point3D{)kn"); 3;
% Cursor File File

[8]HTML Page mainepp | ¥:
. Jlcon File main.cpp

|+]'Win32 Dynamic-Link Library
E|Win32 Static Library

i@l Resource Script Location: maing()
3 Resource Template C:i Pi2te|wH| = CE>—{
Ton rap e printf(“===Start - Point 3D---n");

Text File

Point3D location;
printf{"'===End - Point 3D===Wn"};

printf{"'===Start - Point====Wn""};
Point =p = new Point3D;
printf{"'===End - Point====fn"};

printf("===Start - delete Point*===n");
delete p;
printf{"'===End - delete Pointx===Wn"};

printf{''===5Start - delete Point3D===Wn"};

c Idt e Ll e | Department of Computer Engineering 28
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Inline &%

(o
ol 2 &kl= &+E =25 Ml 80| Bt= & &

class Point {

int GetCount() { return m_nSharedCount; };
};

B Z2HA AA TN 2 Al &2 20 inline & Al

inline iInt Point::GetCount()
{

}

a Idt aa=23mtnqm Department of Computer Engineering 29
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Reference

u| Call by Reference

@ A0 SAEE SHEX R H=a0 O

i
i
IS

void swap(int &a, int &b)

{ -
int temp = a;
a = b;
b = temp

};

c Idt e Ll e | Department of Computer Engineering 30
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Template

m HO9 HIOIE Bt Z WH JIsSotES
@222 FYAOE B S NFGHX &0
@Bl HOAlEIY I E

template <class type> class Point
{ o
private:
type m_X, m_Y;
public:
void SetPosition(type x, type y);

¥

template <class type>
void Point<type>::SetPosition(type x, type y)
{

m_ X
m_Y
};

X5
ys

Point<double> dPosition;
Point<int> nPosition;

a Idt aa=eamtnqm Department of Computer Engineering 31
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Default Parameter Value

DB =2 LIS E- AlE Jts

class Point { HO T & =
public: CIZEg0
int m_nX, m_nY; EAUIURSES

Point() { m_nX = 0; m_nY = 0; };
Point(int x = 10, Int y =20) { m_nX = X; m_nY = vYy; };
}; 7/ warning C4520: “Point®™ : multiple default constructors specified

Point p; // error C2668: "Point::Point®™ : ambiguous call to overloaded function

@ K tnzosman

al Institwic of Technology

Department of Computer Engineering 32
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CIRPN I PN OI 2 E DPBIJIE

ScHA0 XD XHel= 0HOH ©

class Where {

‘this’ Pointer

I:

IOl H

void Where: :PrintPointer()

cout << “FTA - 7

void main()

int data;
void PrintPointer();

@ K tnzosman

al Institwic of Technology

Where a,b,c;

a.PrintPointer();
b.PrintPointer();
c.PrintPointer();

42 I3 0F E [ AR

<< this << *“

Department of Computer Engineering 33
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‘const’ Variable & Function

n| T2 )HO &l X
@ Read-only Variable

const duble pi1 = 3.141592;

pi = 10; // 0l

4 Read-only Function

class Count {

int GetCount() const { return m_nCOunt; };

P Kit=ezezuno

Kumoh Mational Instituie of Technology
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Summary

[®] Object Oriented Programming

[®] Encapsulation

(@] Polymorphism

(m] Inheritance

(m] Class and Instance

(=] Constructor and Destructor

(m] Static Member Variable and Function
(@] Function and Operator Overloading
[®] Function Overriding

=] Virtual Function

=] Inline Function

(=] Template

(m] Default Parameter Value

(=] “this” Pointer

m] “‘const’ Variable and Function

a hlqt_ﬁaaﬁammqm Department of Computer Engineering 35
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