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= s

m L )2 BIAIO HA
@ J| H = 4! 9| Stored-Procedure
— JHAH, HA =2 A
@ PAEXA™ T2 )2Hg
— Pascal, C
= Mo HO| X, A= 2=, GOTOZ AR
(recursion) 2t Xl &8 0

==

@AM XNSE TN
— C++
— XX SR E2 D=3
— Data2t Control S &f
oS e A

%
4>
U
-
o
Ql
I
Jn
Il
gt
gl

— Run-timeAl 88 X2|JFt 0 XA T2 )Y SHAIHEC AlsH=

=g

a hlqt_ﬁaagammqm Department of Computer Engineering 2
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Cvs. C++

Ao 2 2 AHE
= Ce C++ Z =2 )2 2| X+0|
@C Jls IEEP ct N2 3t

25, A =2 IS > IS
_
o

@ C++: 22HI 0l WHet M2 3t
_ 9| E,LCD, CPU => 2+ 24X D}
IO féé()ﬂ (et 2HA =2
2

s TS L —

. » 107494
main () R s e e
{ aDED
input () ; @Baae
compute () ; a2 j=4
output () ; -.-.
} amBn

Class Keypad/{
. // Keypad2 S4&1t oiOte & &

I g

Class LCD {
. // LCcDe E41 olofg o <4

I g

Class CPU {
. // cpull S41 oforer & 2

¥

Department of Computer Engineering 3
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M XIg 2

Y=gt

(Encapsulation)

OOP
CHe o 9=
(Po|ymorphism) (lnheritance)

a Idt 2EZOB AW Department of Computer Engineering 4
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Encapsulation

m =X
@ Information hiding
- S8R 2L =4
4 Divide and Conquer
— S )4 dHE 2EHUHAN 2HE EH L=
@® T2 H Al X

— BIEA ERet &0t S

HZ

ol

‘

@ OI0|E(data) 2 Ol 2 Z=Zt6t= 2 E(code, control, function) S &
@ 23 2+ D=2 HI0IE = HI S H(private)® 2% U 11 S JH(public)E

— class@t struct2| XtO[? (private vs. public)
@ 0lH) 202

PNPS
N — |
==

[ ]
=N

. . .
a k[t_aaaﬂammqm Department of Computer Engineering 5

itional Institule of Technology


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

Polymorphism

| (= A (polymorphism)
<> SHLICI OIEC 2 S JHXI 0l &S] Rt =S 815t & Q= & &
@ Ol K|

— ofLt2 QIEHIOI AN O &HE A

- abs() Iabs(), fabs() = abs()

@EO0SUAHMI OISO AIZE = ASB
— & SZtHE‘:' (overloading)
— AR B2 E

@ ManglingS Soll IIAAEH P& E
— cl8gt UtiIe, _S= e+ 0ISH ZES

a Idt %a=23mmf&m Department of Computer Engineering 6
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Inheritance
(m] AH=5 A (inheritance)
@ 2 A0t &9 SHAL EHZ2 0I0HEE = A= SH
@ NZ H2 A= ZHASS HEHC Xz HHE = U2H, A 2
cHA(childclass) 2 Z =5 A AU M S A2 013
@AM ERUHMH= HL U HAEE HE OHEE S AE ALEZ0HCHE =
MO0 2 [ 1 SehAS A% HOLN ERE 220 4+
A E e SA e
IS—A 247 =10 CDocument
mE= Sl
| =8 20 CMyDoc
St CH st & 24

Class Diagram

a miaaeammqm

natitule of Technology
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Inheritance (Hl %)

& Base Class Super Class &= = Parent Class

— A=l

& Derlved Class

NEN-I
[

& 20 2

_ Ccjol

—

_C

S 09&

0z OZ_

mm

base

derived

| —
—

;

I |_ﬁ

=

-

C = Child Class

ScHAIGHLIS D2 SHAE &=
=chiA)

2SS D= Bl =2 &

I

basel basel base?2
base2 -

x derived
derived
=R CHE &%

a k[t 3BEBMUU
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SA LU OIAEA

-

m 2 A
&2 iAo SH2 Ho

— Data ¥ Control (Function) S &
& ANEXH | Ef2
@ UM SHY X= I H

|

[[_

m| Ol A A(Instance) &&= jﬁ“J'HI(Object)
QDEH/\OH Ofoll & Xﬂsah,lCH & A

- Notepad eerPE U JSHSUHESH =L At HIEE T2 )8 =
QU220 Sa= 222 IHXl= Ha

@ 0lH) S0 Y

a Idt %a=23mmf&m Department of Computer Engineering 9
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= A O A

Instance
(6.9 myPosition,
yourPosition)

a Idtﬂﬂﬂﬂﬂilﬂlﬂﬁl Department of Computer Engineering 10
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// Point.h  jas

class Point {
public:
// Y B4
int m nX;
int m nY;

// WY B
vold show () ;

b g

P Kit=ezesanom

Kumah National Institole of Ii-r-hmrlui_!_\

A QI OlAEA

// main.cpp
#include “Point.h”

instance

Point myPosition,
yourPosition;

Department of Computer Engineering 11
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S 82 X AL

-

m &2 A[ALAL

@ 3Z F: public, protected (AF %), private
®UH EZ25E XNE

@®EHAS W= E T

Default
chstuct class Point {

private:
// HH B
int m nX;
int m nY;

public:

¥

P Kit=ezesanom

Kumah National Institole of Ii-r-hmrlui_!_\
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+=HOZ AIE JtS

o]

SHAY L=
T O L
volid Point::show()

{

cout << "X=" << m nX << " Y=" << m nY << “\n”;
}
= TOoIHY
m 2|5 Zoc o>
@ UAEATHE + H()+ SIHE (public) H+F L= &+FH
vold main ()
{
Point myPosition; Error

myPosition.show () ;

myPosition.m nX = 10;

}

Department of Computer Engineering 13
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PN

.
in
>3
L=
10
0=
o
i
1
0H
10

m 2L ANAHA MY
HZ2c =2 &g
W] QIAEIA M
@ BB = A AAHAN 2 MEE
@ BHEr= A AABHASO BR
=y N Bhs
myPosition | : oict ol 22l
1 £
)
| TS -

CEDE
|
yourPosition | :
L@ |
! ]

a Idt 2EZ 0B Department of Computer Engineering 14
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J
kit
Static Member Variable & Function

m OIAEIA MM
Member Function
AL
@ Dl:-IJIH-IUt_q_I_E j—li- Ol_lﬁEl_-Iﬁo-” [[l'i /\OH/;'%I class Point {
] . public: . .
— S GH P =(static member variable)= S =2 & (HI22l % void Dimension();
Jé-l c%t) ti
@ D[:-IjltHé‘-—Jlk—E j—l‘- O._'ﬁ?_"ﬁ%(ﬂ _gj@r void Point::Dimension ()
_ . . C _ printf ("2D\n") ;
— AN 8H & 4=(static member function)= 21 AE A 8I0| &
% jf% %nt main (int argc, char* argv([])
_———— N Point t;
// Point.h [ 1 t.D:Lmens:l..on();
class Point { : 1 } return 0;
Static - privaces | :
Member // S B 1 . .
Variable int m_nX; ~_o==_ ! Static Member Function
int m nY; {" _____ S X = ol class Point {
static int m nCount; 1 ol public: . . .
o = 1 | Hr= static void Dimension() ;
public: = = I I EED]
// BH g I @ I 5B OF b
) } void show(); '\ ! 2agn 28 void Point::Dimension ()
= & O iy T - {
B2 ) printf ("2D\n") ;
oo // Point.cpp %nt main (int argc, char* argv[])
int Point::m nCount = 0; sh () Point: :Dimension() ;
// EE int Point::m nCount = 0; ow ) return 0;
[ ] . .
Department of Computer Engineering 15
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CIOl & &=

(m] X< & 2= (Local Variable) Variable Life Cycle
@ Sk (% )|__|.| HAN 8AHE B~ Local Function
_ St AlESlE =2H0 K=o 2 [ 22 (ﬁ E;H) Global Program Run
_ sAJ =20 =02 22 sHA Persistent Program Installation
for (int i = 0; 1 < 3; i++) {
int j = 0;
printf ("%d ", j++);
}
printf ("$d\n", 1i);
printf ("$d\n", Jj); // error C2065: 'j' : undeclared identifier int globalj; StackOf
, . . 22t
// Output (if possible): 0 0 0 3 ? bl et () sicr
. {
IE‘ — (%4 E:I _J|\_ (GIObaI Val’lab|e) int local; Stati
} atic
& B HOIA Hote B Variable
void function () __ESiEM|

- D20 AIEA S2Y S A A
— ] &==0llA &
(m] 84~ (Persistent Variable)

@ T2 )80 S AHE oHMHE X 22

@ 2 H XIgf CIOIEHHIOf A

P Kit=ezesanom

Kumah Mational Institule of Technology

{

static int count = 0;

printf (“%d\n”, count++);

Department of Computer Engineering 16
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Mo B0 2RIF

— Naming Convention

- E2tx0lsSs2 Z2dH0AN R s € &+ 78 St
®HE A3
— Hdd &==0ANH AtEctE2=type HE, 015 HE, L HE AU A
ol 2= &= dci‘_é'

a Idt ¥E=EEDIEHEEI Department of Computer Engineering 17
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2eH A2l Gl0IE 2

B MA A ZHE ol 2
@A AU=HOIH SHA =S

s =0t U0 23
private, protected
- AR2UH M AL 2Its

— protected : &= Al child2eH AWM AIE D

(e

| o
LS

— 2ciA dAHA B2 KNAIAE K E 6t
@ public

- AR UM AIE Jt=S
@ ¥ 2= = private &£ = protected 2 & &
@ public getter 2! setter & 4= SIS H A AIE

— e.g.) GetPosition(), SetPosition(x, y)

a k[t SEEQBUHA
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MR W AR B

W 22 AO| MAXIQ AT}
@ M4 X} (Constructor)

class Point {

- 22 0[F E2 0/&8 &=
- JHHIJP EHE I S22 S &5 =2 =38 /) Constructor
Point () ;
Fo 2
_'reu”na‘U*CD Point (int x, int y);
— OHOHOIARL JHE = /US // Destructor
- O e Xt It EME = US ~Point () ;
(Overloading)
— /\I-O| :lEHJ\ /\H/\-IX|. X}% §§ };
@ 2B Xt (Destructor)
- ZcHA 018 20l '~ 22 &=
S P [[H NESOZ S8 T2 ALE S [
EI OHI‘“ v
- retuma £15 ) B
— OHOHQIAL DR == Bl S : :
— a7 SHL 2B NS =&
- o501 2 320 24 = U= EHE Udlotd
& virtual AFE (=20l & p.28 & X)

a Idt %a=23mmf&m Department of Computer Engineering 19
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SdiA 32

‘o BR2 — Microsoft Visual C++

[ File Edit Mew Insert Project
3 =EH L

|| (AN glot

2=
i Workspace 'ex2": 1 prc
= ex? files

-5 Source Files
point.cpp
--£3 Header Files
point.h

.1 Resource Files

[Globals)

[ &2 ClassTest (| Z2HE)
= 4 ClassTest

[ g4 m
= [ A IR
¢ ClagsTest.cpp
¢+ Point.cpp
o stdafs, cpp
= [ #E D
] Pointh
] stdafs,h
[Z] ReadMe, txt

P Kit=ezesanom

Kumah National Institole of Ii-r-hmrlui_!_\

i

Al
=

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

void main ()

{
Point p;

cout << "X=" << p.m nX << " Y=" << p.m _nY << "\n";

// Point.h

class Point {

public:
int m nX, m nY;
Point () ;

}i

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

{

0;
0;

m nX
m nY

Department of Computer Engineering 20
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SciA &

T
U
I}
H
N

// main.cpp

#include <iostream.h>

#include "point.h"

Yoid ShowCount ()

if (!Point::GetCount())
cout << "Not Created\n";

else

cout << Point:

}

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;

public:

}:

Idt =SS U

Kumah National Institole of Ii-r-hmrlui_!_\

Point() { m nX = 0; m nY = 0; m nSharedCount++; };
Point (int x, int y) {Tm nX = x; m nY = y; m nSharedCount++;

int GetX() { return m nX; };

int GetY() { return m nY; };
static int GetCount () { return m nSharedCount; };

// point.cpp
#include "point.h"

int Point::m nSharedCount = 0;

Department of Computer Engineering 21

:GetCount () << ((Point::GetCount() > 1)? " Objects" : " Object")

}:
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Created\n";
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HAMX LHZE (Overloading)
)| &AM D|sS UE 24z =0t MEL
4 Polymorphism

| AL B
I (unary operator) : 214 e = (operand)Jt &t HE & &

= AL
— 4+, -+ -
- RIS ++a
- = at+
@ 0|8 ™ AR (binary operator): QI EI S W2 RH L= HAE
At
-+ )*9/92
- a+tb
B =E)ls
<>" *1 l?

Department of Computer Engineering 22
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' // main.cpp

#include <iostream.h>
#include "point.h"

void ShowCount ()

t
if

AU HEE

(!Point::GetCount ())

cout << "Not Created\n";

else

cout << Point::GetCount ()

}

void main ()

{
ShowCount () ;
Point p(7, 7), k;
ShowCount () ;

cout
cout
++k;
cout
k++;
cout
k = k +
k +=p;
cout <<

P
p

T
> =
2=

A
A
A~
>

(=)
o0
>.

r

~o

//

}
// point.h

bed
I

class Point {
private:
int m nX, m nY;

static int m nSharedCount;

public:

Point () { m nX =

int GetX () {
int GetY () {

Point operator++ ()

Point operator++ (int)

HIATEA A

A

AT

0;
Point (int x, int vy)

return m nX;
return m nY; };
static int GetCount () { return m nSharedCount;

<<

< W,
< W,

< W,

<K KK

A
-

<< "

R
[
P

<<

A
o~
[
0]
o
b

((Point::GetCount ()

// point.cpp
#include "point.h"

> 1)

<<
<<

p.GetY ()
k.GetY ()

<<
<<

<< k.GetY () <<

<< k.GetY () <<

int Point::m nSharedCount

" Objects"

A

—

>

" Object") << " Created\n";

"\n" -
"\n":.

"\n";

"\n";

0;

Point Point::operator+ (Point &point)

{

Point temp;
temp.m nX = m nX + point.m nX;

temp.m nY =
return temp;

}

m nY = 0;
{m nX = x; m nY = y;

}:

{ return Point (++m nX,

Point operator+ (Point &point);

¥
K ITU=az03u0%m

Kumah Mational Institule of Technology

m nSharedCount++;

{ return Point (m nX, F+m nY);

}:
m_nSharedCount++;

) §
m nY); }; // 8RS
): Y /)=

m nY + point.m nY;

}:

veparnument of Computer Engineering 23
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m] DBt S2HANA ASE2 HHE 2 Jls X
at=s 8t=2 8 gt == 2| Prototypedt =5 & 0| X 8&HotH &2 &4
(®] Overriding
@ J|Bt 2NA 220 ELIIHM SESLHX £3 AT
@ J|BF SeHAC 22 018 &5 explicitly S5 Jts SERE?
class Point {
public:
voilid show () { cout << “Point\n”;};
1
class Point3D : public Point{
public:
void show () { cout << “Point3D - ”; Point::show(); };

2

a Idt %a=23mmf&m Department of Computer Engineering 24
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Sk A
m o= gielgy
QS EEE
- 84 giold
- &4 giold
Sk A
m LA of
HE =
L =

&)

EHAOl oI-A

|
@ U SHANM 2 &

Jt A Xlet [HIEEI HAIE HEAI = A

BULE HAHNA =3 2 B 28 S

= O O

N
2 ASHA|l £3E B0 MK O 2 S

>|

S A virtual 7| E =D}

e 220l E

— run-time polymorphism X| &

@8 SeHA ZOIH B0 IHY SeHAC] RHE Y
— M2 EFZ 0l Mt 252 BHE - (Il SHAS| =) =

s TS L —
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#include <iostream.h>

class basel {
public:
virtual void show ()

kg

class derivedl : public basel{

public:

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

¥

P Kit=ezesanom

Kumah National Institole of Ii-r-hmrlui_!_\

{ cout << “basel” << endl; }

Void main ()

{
basel *p;
basel bl;
derivedl dl;

POl Bt O =
show()& It ==
& (run-time

p = &bl; type information
p->show () ; Zel)

p = &d1;

p->show() ;

Department of Computer Engineering 26
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Db Bt A

g
HE =
struct Point { ASLILCE tatat=2 HEGH0 21 =0l
//class Point {
int x, y;

void show() ;
//virtual void show () ;

void Point: :show() A=

ZI(LIIE
printf ("show\n") ; '

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

void Point3D: :show ()
printf("%d, %d, %d\n", x, y, z);

int main(int argc, char* argv[])
Point3D t;
t.x %0;
t.y g
t.z 30;
t.show() ;

Point *p = &t;
p->show () ;

return O;

a Idt 2EZ 0B Department of Computer Engineering 27
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=

oy

—

New

Files Projects | YWorkspaces | Other Documents |

INS= I

)
£

LE1ATL COM AppWizard

¢|Cluster Resource Type Wizard
¢ Custom AppWizard
‘& Database Project

e MFC AppWizard [exe]
SXNew Database Wizard

Project name:

Inherit

Location:

Yhat kind of Console Application do you
want to create?

« @n empty project;

Files | Projects | Workspaces | Other Documents ‘

s#]Active Server Page
i Binary File
4 Bitmap File

] CIC++ Header File
ElC++ Source File]
% Cursor File

(3] HTHML Page

| Jlcon File

1= Macro File

“DlResource Script
= Resource Template

%) Win32 Dynamic-Link Library
E|Win32 Static Library

SOL Script File
Text File

= XHOHl
virtual2 €0
F0{0F & <
2SeA ZoHZ
diHsAAE
B A
ENE=-DN\;

A

=

i

AL
T

SEZ

tinclude <stdio.hX
class Point {
int x, y;
public:
/7 virtual(d| T|=x| =2
Point{) { printf{"Point::Point{)tn"}); = =
FfvirtwalZ Ao 20 =2
“Point() { printF{"Point::"Point{)¥n""}; };

8; v

class Point3D : public Point {

¥ Add to project: int z;
Inherit puhlil::

File

main.cpp

Location;

C:udt Twzfolwh| =Y

Point3D() { printf{"Point3D::Point3D{)¥n"); =z
~“Point3D{} { printf("Point3D::~Point3D{)¥n");
HH

Imain{)

printf{"“===Start - Point 3D===Wn"};
Point3D location;
printf("===End - Point 3D===n");

printf("===Start - Pointx===n");
Point *p = new Point3D;
printf("===End - Point#*===Wn");

printf("===Start - delete Point====Wn"};

Idt =SS U

Kumah National Institole of Ii-r-hmrlui_!_\

delete p;
printf("===End - delete Point====kWn"};

printf("===Start - delete Point3D===%n");

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

¥i

Department of Computer Engineering 28
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Inline &%=

—1— o
& &EZ 0ot
@IS SEH=EE S M2l 80 b2 & M
@I HE ER
LIRSESRVIRE P
SEET v, A8 IHY 3|
s 24 oflH D0 &+ 84 & &

class Point {

int GetCount () { return m nSharedCount; };

}i
SciA A U0 2 Al &= 20 inline & Al
inline int Point::GetCount ()

{

return m nSharedCount;

}

a Idt | 3B UNL
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Reference

m| Call by Reference

J

=S NE

uin
i

0

void swap(int &a, int &b)

{
in
a
b

jt

b s

5 ts

ol

temp = a;

ol

5 S L E—

al Instituie of Technology
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Template

Ol O
o —

@2l A ZFoYA0= et S KNEGHAI &1
@ H= dAHAA B KT E

template <class type> class Point
{
private:
type m X, m Y;
public:
void SetPosition (type x, type vy):;

¥

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

Xy
Yy

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

P Kit=ezesanom

Kumah National Institole of Ii-r-hmrlui_!_\

Ol HOIH Bt ez WAl JtsotE =
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Default Parameter Value

DB =2 LIZSE& A d Jis

HOE & e

class Point {
public: CIZEztol
int m nX, m nY; R0k <=
Point() { m nX = 0; m nY = 0; };
{ m nX = x; m nY = vy; };

Point(int x = 10, int y =20)

}; // warning C4520: 'Point'

multiple default constructors specified

Point p; // error C2668: 'Point::Point' ambiguous call to overloaded function

Department of Computer Engineering 32
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‘this’ Pointer

m] KHIIARAS] B E Jbel 2= 2 OIE
@ CE SHA0 NI RS 0 =2 DAFOF S [ AHS

volid Where::PrintPointer ()

{
cout << “FEA : 7 K<L this << “\n”;

class Where { ) . .
. volid main ()
public: {
int data;
. . . Where a,b,c;
void PrintPointer () ;
b a.PrintPointer () ;
b.PrintPointer () ;
c.PrintPointer () :;
}
Department of Computer Engineering 33
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‘const’ Variable & Function

a2 ) Al 2
@ Read-only Variable

const duble pi = 3.141592;

pi = 10; // Ol

4 Read-only Function

class Count {

int GetCount () const { return m nCOunt; };

a Idt 2EZ 0B Department of Computer Engineering 34
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Summary

(@] Object Oriented Programming

(®] Encapsulation

(@] Polymorphism

m] Inheritance

(m] Class and Instance

(m] Constructor and Destructor

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

®] Virtual Function

=] Inline Function

(=] Template

(m] Default Parameter Value

(m] ‘this’ Pointer

(m] ‘const’ Variable and Function

a hlqt_ﬁﬂﬁﬁﬁmfﬂqﬂ Department of Computer Engineering 35
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