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dasn1sRuAdayaninulIzIAne s 9

enum EmpType { class Employee {
STAFF, VA
TMP_WORKER public:

}i void print () const;

protected:
Employee (EmpType type)
: type (type) {}
protected:

EmpType type;
}i

inWInY
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class Staff : public Employee {
7/ oo

public:
Staff () : Employee (STAFF) {}
void print () const;

}i

class TempWorker : public Employee {
//

public:
TempWorker () : Employee (TMP_WORKER)
void print () const;

}i

{}
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NINNWT By AN

void PrintEmployee
{

e—>print () ;

(Employee* e)

switch (e->type) ({
case STAFF:
((Staff*)e) —>print () ;
break;
case TMP_WORKER:

( (TempWorker*)e) ->print () ;
break;

imWinY
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Polymorphism

M3iMua operation AingdnssulananrasaunIdaNIZa1s 9
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Polymorphism

o IINANYINSA polys (many, much) + morphe (form, shape)

rivina operation 3N 111w base class

fvnang@nssugluuuawizly derived class

= =

o {13un 138N operation 117 L1/#uH base class

— wa@nssuduldain derived class UasaauLINAn 9

MuiinY Polymorphism 78 C+




Virtual Function Y&V C++

o member function fi§1X130gnN derived class override ¢ udvaus
\38nk1% base class

o fuualagiiy keyword virtual %in13U32n1¢ member
function
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Virtual Function AUATEIRNIOEN

class Employee ({

VYA
public:

virtual void print () const;
bi

inWinY

Polymorphism A28 C+



Virtual Function AUATEIRNIOEN

class Staff : public Employee {
7/ ooo

public:
void print () const;

}i

void Staff::print () const
{
Employee: :print () ;

// print Staff info
/..

iMWInY
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Virtual Function AUATEIRNIOEN

class TempWorker : public Employee {
7/ ooo

public:
void print () const;

}i

void TempWorker: :print () const
{
Employee: :print () ;

// print TempWorker info
/...

iMWInY
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Virtual Function AUATEIRNIOEN

NIRNWT DY ANTNI

void PrintEmployee (Employee* e)
{

e->print () ;

inWinY
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Virtual Function AUATEIRNIOEN
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Virtual Function AUATEIRNIOEN

VaRILNG
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— FYNARE ContractedEmployee 1ae override virtual function
print ()
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Heterogeneous List

AR1X Employee "]j\m polymorphlsm yldauisaiu Employee 1@
619 9 lu heterogeneous list (FadifigaEnTviiasnenin) 16

class Personel {
/).
public:
~Personel () ;
void printAll () const;

private:
list<Employee*> employees;
}i
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Heterogeneous List

void Personel: :printAll () const
{

for (list<Employee*>::iterator i = employees.begin () ;
i != employees.end(); ++1i)

i—>print ();
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Heterogeneous List

¥

P <y o &1 a_ edv
LLaCLABYINRNE Personel NAJNYINNIEDDULINANTN 9 luaa(ﬂu@'}ﬂ

Personel: : ~Personel ()
{
list<Employee*>::iterator i = employees.begin () ;
while (i '= employees.end()) ({
delete *i++;

WEN1S delete *i 938N destructor 289 *i T Jurfia Employee
lail4138n destructor va9Aa&239 (Staff %38 TempWorker)!
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Virtual Destructor

NIIARIFINARDL:

class Base {

public:
Base () { cout << "Base c-tor" << endl; }
~Base () { cout << "Base d-tor" << endl; }

bi

class Derived : public Base ({

public:
Derived () { cout << "Derived c-tor" << endl; }
~Derived () { cout << "Derived d-tor" << endl; }

}i
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Virtual Destructor

int main ()

{
Base* p = new Derived;
delete p;

return 0;

NaansaIllTun TN

Base c—tor
Derived c-tor

Base d-tor

naafe destructor 14 derived class 9z laignisun

(MuiinY Polymorphism A28 C++




Virtual Destructor

] v estructor ase class 141w virtual:
WenINUI2Ne destructor Wa9 b lass 19134 virtual

class Base {

public:
Base () { cout << "Base c-tor" << endl; }
virtual ~Base () { cout << "Base d-tor" << endl; }

}i

Na§W§ﬁaGIﬂ3uﬂ?Nﬂ$ﬂﬂﬂﬂLﬂ%:

Base c—-tor
Derived c-tor
Derived d-tor

Base d-tor
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Virtual Destructor

o 18 delete HiuWasUlaa3lUdy base class fitszna virtual
destructor
— 22380 destructor layi3NAMARIRIIIVEIDBLLING
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wapllaasns base class lagfina1aa3ilu derived class aaala
AnEnile
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— A137%Ua virtual destructor

AU

ARENA virtual function A23719KA virtual destructor A28LENA
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Virtual Destructor

s 1 v L =3 .
o AR Employee Wa188199196uNA25UT2N4 virtual destructor
%
Ol

class Employee ({
/).
public:
virtual ~Employee () {}
virtual void print () const;
}i

RNIYLAG):

o virtual destructor 3 cost lun133uniantias 39ldarTsemalas’lsl
Fudu 1w luaaranldnlidd polymorphism

MuiinY Polymorphism A28 C++




Abstract Class

virtual function 11190 38R L& default implementation NigwLRgaUNS

Shape
draw()
Circle Rectangle Star
draw() draw() draw()
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Abstract Class

C++ aygnalWrivue “pure virtual function”'l& Taadayinanislsznie
virtual function @8 initializer “= 0”

class Shape {
//
public:
virtual void draw() const = 0;

}i
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Abstract Class

o ARENI pure virtual function fladudu “abstract class”

e abstract class 3213831301 instance (WwaauLanele

Shape s; // error! abstract class can’t be instantiatedJ

o derived class 1 implement pure virtual function avu 3392
instance 'l¢ 138071 “concrete class”

o derived class 71 implement pure virtual function laasy Adsnadn
abstract class 8¢
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Concrete Class

class Circle : public Shape {
public:
Circle (double x0, double y0, double r)
center (x0, y0), radius (r) {}

void draw() const; // implemented virtual function
private:

Coord center;
double radius;
}i

void Circle::draw() const
{
// draw the circle
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o “interface” lun19 OOP Aatainifinsdafossseningdines 9
TG LG TRk

o C++ unw interface @8 abstract class f1%aw1Tnu pure
virtual function 821 ¢ (8Nt virtual destructor)

class IPrompt (

public:
virtual ~IPrompt () {}
virtual int askInt (const char* prompt) = 0O;
virtual String askString (const char* prompt) = 0;

}i

d‘ 1 =
o NMEBUUNNIE 12U Java, C# U keyword interface UYN
@19%IN31N class
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Interface lu uML

<<interface>>
IPrompt

askint (prompt : string)

askString (prompt : string)
7 D3

7 \
’ \
7 \
’ \

TextPrompt ‘ GUIPrompt

o interface UWNUAIBARENN stereotype «interface»

[ A . . a ! ‘“ i} 2
o NITIRIIARNIRY derive 1N interface LIUNINIT “realize” interface
WNWAIE inheritance L& W15
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meen: Isunsuui/asgluyyiay

6 A 1 v a %
lang: Weouldsunsudmadias ((ave1sdn, walng, 1aulsiu 9a9)
wastdousandugluuuduiidainig

<<interface>> <<interface>>
NumConverter
INumReader N g *—{  INumWriter
convert() - -
read() write(num : int)
g A >\ /ﬁ AR
’ ThaiReader M ]RomanReader \ ] RomanWriter \ 3] ThaiWriter \
’ArabicReader ‘ ’ ArabicWriter ‘
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meen: Isunsuui/asgluyyiay

o Interface

class INumReader ({

public:
virtual ~INumReader () {}
// returns < 0 on input end

virtual int read() = O;
bi
class INumWriter ({
public:
virtual ~INumWriter () {}
(int num) = 0;

virtual int write

b7
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meen: Isunsuui/asgluyyiay

o ANIR NumConverter

class NumConverter {
public:
NumConverter (INumReader* reader, INumWriter* writer)
reader (reader), writer (writer) {}
~NumConverter () { delete reader; delete writer; }

void convert () ;

private:
INumReader* reader;
INumWriter* writer;

}i
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meen: Isunsuui/asgluyyiay

@ NumConverter: :convert ()

void NumConverter: :convert ()
{
int num;
while ((num = reader.read()) >= 0) {

writer.write (num);
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meen: Isunsuui/asgluyyiay

e reader N191a8

class ArabicReader : public INumReader {
public:

int read() { /* read Arabic number */ }
}i
class ThaiReader : public INumReader ({
public:

int read() { /* read Thai number */ }
}i
class RomanReader : public INumReader ({
public:

int read() { /* read Roman number */ }

b7
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meen: Isunsuui/asgluyyiay

o writer NIVa1Y

class ArabicWriter
public:

int write
}i
class ThaiWriter
public:

int write
}i
class RomanWriter
public:

int write

b7

(int num)

(int num) {

(int num) {

public INumWriter ({

{ /* write Arabic number */ }
public INumWriter ({
/* write Thai number */ }
public INumWriter ({

/* write Roman number */ }

inWany
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meen: Isunsuui/asgluyyiay

v a [ %
o dasn1sutasararsinduianlsin

int main ()
{

NumConverter c¢ (new ArabicReader, new RomanWriter) ;
c.convert () ;

return 0O;
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15152 g’lﬂﬁﬁﬂj’/ Interface: Cross-Platform Ul

ldsunsufdasmsvhaulunarsunaanasy (Windows, Mac, Linux,

-)

<<interface>>

InfoDialog o linfoDialog
open (title : string, info : string)
. [N .
WinInfoDialog MaclnfoDialog LinuxinfoDialog

% a = 1A 6 o . . 1
Taaununandigaifes udidanaawlwany implementation 619 9 wan
AuLNaaWas
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ﬂ?iﬂi;’g’/ﬂ@ﬁ?;’/ Interface: Pluggable Database Backends

Iﬂmﬂmﬁéfaomﬁaa%’u DBMS ﬁ%mﬂwmﬂ (MariaDB, PostgreSQL,
SQLite, ...)

<<interface>>
DBQuery o—— IDatabase
query (sqlQuery : string)
= 5 .
| MariaDB | | PostgreSQLDB | | SQLiteDB

laaununardigatdes udidanlnas plug-in 619 9 @IWAINADINTT
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ﬂ?iﬂi;’g’/ﬂ@ﬁ?;’/ Interface: Diagram Editors

WU (diagram) UsznaudignIwLsvIntianas JURUUNENN

<<interface>>

. IShape
* | draw()

resize(newSize : rectangle)
s D

7 \
’ \
7 \
’ \

’ Polygon ‘ Ellipse

J
[

&€ A 1 v o o A ¥
AULINATUANN €) Qﬂﬁi'lx‘]/?l']ﬂ’]ﬂ‘llmzﬂ'm']% @l’]&lﬂm‘ﬁﬁ\‘i
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Interface AU Multiple Inheritance

AAIENTY  R101TD realize interface l@aunnin 1 interface

<<interface>> <<interface>>
IPrintable ISerializable
print() serialize(file : File)
. unserialize(file : File)
StudentRec |

MuiinY Polymorphism 78 C+



Interface AU Multiple Inheritance

lu C++ ¥ild@a8 multiple inheritance

class IPrintable {

public:
virtual ~IPrintable() {}
virtual void print () const = 0;

b7

class ISerializable {
public:

virtual ~ISerializable() {}

virtual bool serialize (Files& file)

virtual bool unserialize (Files& file)

}i

iMWInY
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Interface AU Multiple Inheritance

class StudentRec : public IPrintable,
public ISerializable
{
public:
// IPrintable methods
void print () const;

// ISerializable methods
bool serialize (Files file);
bool unserialize (Files& file);
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