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Object-Oriented vs. Object-Based

] [%

6

Encapsulation 3190autanaffinsdayauaznianszvinsulues

o NN Object-Based 25895ULNE9 encapsulation 1111341
(JavaScript, Visual Basic juu3n 9)

mwdn Object-Oriented ﬁlzmamquﬁa encapsulation,
inheritance LLa¢ polymorphism
(C++, Java, Objective-C, C#, Python, Ruby, Visual Basic .NET)

o Inheritance fiatduunwrafisininglanues OOP ae9uriass
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9 WinulIzdn (staff)

T, 1213316090 3e 717U, 878, (TriAaw, TuD1IIIMITUNIN, T18N1TIU
81

@ §N39197183% (temporary worker)
Fa, 1815251609132 17%, 978, AIADUUNY, TIENITIHTIVIIITH
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A5aIsI0871d

class Staff {
public:

// common info
const char* name () ;
const char* citizenID();

int age () ;

// staff specific

int salary () ;
Date entryDate () ;
Datelist leaveDates () ;
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A5aIsI0871d

class TempWorker ({

public:

// common info
const char* name () ;
const char* citizenID () ;

int age () ;

// temporary worker specific
int wage () ;
DateList workDates () ;
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A5aIsI0871d
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o Hamtrdanulugin common info luaanaes o
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o ztfinazlsudidoyataslvaveswinen (1w twe, Msdnm)?
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o Azifinarlsiuidnsinausfiafiany (1w W19 contract)?
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o Azifinarlsiudndasnisuandszinnninaulsed
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Inheritance

Inheritance (MIAUNOAAUANLA)

NAlNMIIAULIIFEIUAA TS ABITZNINAREA 9
Tagdas1auruwuasnaziluaa1an2lUuazaasianiy

. 1 t:!l L Qs =) g; =

e implement faufldunuiiesnssdan — lu base class
! a [ A QI v v .

o datdadunsdianzifinlaaindasnis — 1w derived class

o L UUS A UTUVBIANNTNNBDULY “is-a” %38
“generalization/specialization” ﬂﬁmauﬂiu’iﬁm (taxonomy)
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fewyl base class / derived class Tue31614 9

e superclass / subclass
o superclass \Jurfianily, subclass Husfiatas
e parent class / child class
= A & 9 . I a da
o parent class WurHhaas6w, child class [WurhaNiAaan parent

lunazlfe191 base class / derived class
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A9 NUUIAA Inheritance

Life
LWINAITYDINIT
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FUATEAUTS | | [oSaud i - —

o AYNINITMVIFINTIN
o MadnlalPAsenisnagemis lidnlanisssewasanusas
FTIannTila
¥ aaa g [ o F v A
o matlaliseFaansiuas vilidilanmsadvemisvasiionn
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A9 NUUIAA Inheritance
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Inheritance AUATAIFIOEN

Employee
name()
citizenID()
age()

Staff / TempWorker
salary() wage()
entryDate() workDates()
leaveDates()
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Inheritance AUATAIFIOEN

class Employee ({

public:
const char* name();
const char* citizenID () ;
int age () ;

}i
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Inheritance AUATAIFIOEN

class Staff : public Employee {

public:
int salary () ;
Date entryDate () ;

Datelist leaveDates () ;

bi

class TempWorker public Employee {

public:
int wage () ;
Datelist workDates () ;

}i
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Inheritance AUATAIFIOEN

NR — OULANGTHA Staff Ua: TempWorker 32
o FUNBAUINTAVDI Employee ¥1)NU3zM3
o WiANNUAAMRNTANNLAN VB IAL

int main ()

{
Staff s;
cout << s.name () << ": " << s.salary() << endl;

TempWorker t;
cout << t.name() << ": " << t.wage() << endl;

return 0;
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Inheritance AUATAIFIOEN

NR — OULANGTHA Staff Ua: TempWorker 32
o #N1TALTUBALLANGTNAA Employee 16

void greet (Employee *e) { cout << "Hi, " << e->name(); }
int main ()
{

Staff s;

greet (&s);

TempWorker t;
greet (&t);

return 0;
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Inheritance AUATAIFIOEN

o walwnmanaunslule

(stagf nAwLIK Employee Ul Employee liguiudaailn
Staff YnAu)

void greet (Staff *s) { cout << "Hi, " << s->name(); }

int main ()
{
Employee e;
greet (&e); // error!

TempWorker t;
greet ( (Employee *)&t); // error!

return 0 )
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AIINEANEUT A

o 9% common info TIwagluaAaE Employee MLfin7
a d?/ v A v 1 1 o 1 =1
o zifinazlsndidoyataslvavesniinen (1w we, Msdnm)?
— vl Employee uialdian
a 4:%/ v A L= a dl 1 a
o vzifinazlsTuddntnauaiafia (% WHNIW contract)?
— §3NAAN ContractedEmployee lagFunananaaa
Employee
a &‘ ¥ v L= o
o Azifinarlsiuddasnisuandsznnninauysed
(% WINIMIEAUUIMT, WENUIEaUU[IaANT)?
— §31NAAN ExecutiveStaff LAY OperationStaff lag
FUNAAINANR Staff
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UML Notation

UML (Unified Modelling Language)

o JUunuMI T diagram §mSUNITANUULTANG LI SILL
Object-Oriented laglaidsnummaldidaunlysunsn

o 13znaudiy diagram #A18YA WNBUTILIWUINNEN § VB
FaNGUIT LU

e class diagram e sequence diagram
e object diagram o state diagram

e component diagram e use case diagram
e package diagram ° ...

o lunfiazaulaifies class diagram adszloilunsuaaslasiasne
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UML Class Diagram

Employee GRS 1P LML NGRS
name : String ° %aﬂma
citizenID : String o attribute
age : int :

. e operation
print()

20/ 45
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UML Class Diagram

Employee

+ name : String

- namelen : int

+ citizenID : String
+ age : int

+ print()

inWinY

visibility ¥84 attribute Wae operation
e + public
o # protected

e — private
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UML Class Diagram

Employee

+ name : String
+ citizenID : String
+ age : int

+ print()

Staff

+ salary : int
+ entryDate : Date
+ leaveDates : DateList

Inheritance

o M idufiy Wgnasaamasunai
(Ag?uuafm‘“agﬂmgmu?fuﬁﬂ371/%;/785%)

o Tuagna3791n derived class 113
base class

o 1IANIIVBIGNATUNUNAVDS
dependency
(derived class §8va1Fe base class (1
TN RIGE))
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UML Class Diagram

A8 19ANMUFNNWTLUUDY

t I

| ATMTransaction | accoun{ BankAccount | Association
wheels | ,

’ Car R Wheel ‘ Aggregation
departments o

Company = ) Department | Composition

Order A _«instantiate» oo alog Dependency
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115 Derive Class 14 C++

class Base { class Derived : public Base ({
public: VAP
int pubData; bi
private:
int privData;
}i

v

AREISALE! HTAa18 Derived | AIARIN Derived L83
Base: :pubData 1& 15

. W v W v
Base: :privData 1&1@ 1%1@
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Protected Member

A A &
o aN13NALTU protected 14 base class:

o 67 derived class NInaBEWITOLTNT LA
v 1 ¥ K 2
o #lEmanenlaimansadnila
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Protected Member

class Base { class Derived : public Base ({
public: VAP

int pubData; bi
protected:

int protData;
private:

int privData;
}i

¥ K v >

N1V Pﬂ‘ﬁﬂma Derived | 1781 Derived 183
v v

Base: :pubData 1@ 1@
1 % v

Base: :protData 1u1@ 1@
W v W ¥

Base: :privData VI,&JVLG] vl,&lvlm
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Private & Protected Inheritance

class Derived : public Base {
VA
}i

e access specifier ¥z1/32N¢ inheritance:
va £ o . L a
o Yyzmel#anDAlF derived class lun1sidnfivanBnaes base class
13/1fiu access specifier NfMua

access specifier 14 base class

member accessibility - -
public protected | private
public inheritance public protected | private
protected interitance | protected | protected | private
private inheritance private private private
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Private & Protected Inheritance

class Base { class Derived : private Base {
public: //

int pubData; bi
protected:

int protData;
private:

int privData;
}i

ARESALE! HlTA81¥ Derived | AIAAE Derived L83
Base: :pubData 1ﬂ15 15

Base: :protData qﬂqﬁ 15

Base: :privData 1ﬂ1ﬁ 1ﬂ15
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Private & Protected Inheritance

class Base { class Derived : protected Base {
public: //

int pubData; bi
protected:

int protData;
private:

int privData;
}i

ARESALE! HlTA81¥ Derived | AIAAE Derived L83
Base: :pubData 1ﬂ15 15

Base: :protData qﬂqﬁ 15

Base: :privData 1ﬂ1ﬁ 1ﬂ15
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Private & Protected Inheritance

WaRING Private & Protected Inheritance:
o accessibility #w3uflTAs 18 Derived Taanarin

] 1 aa Af i . .
o ANUANE1IBLYNENTVBIANIEN inherit 91N Derived BnNan

class Derived2 : public Derived {
/).
bi

e protected inheritance:
o ARA Derived2 3:H9AIFI1NNTOLINEY Base: :pubData LA
Base: :protData ngf
e private inheritance:
o ARNIR Derived2 az"l&immsmﬁ'lﬁa Base: :pubData LA
Base: :protData vlﬁqf
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Private & Protected Inheritance

e inheritance # | ' 154 public inheritance
heritance dulwgluldsunsuds g axfu p

o private & protected inheritance 14luu19nsdifidasn1ssan
388z1880289 implementation 3 ngl4Lrimn
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151910983157 Y89 Base Class

member function U84 derived class 81315044189 member N1
. v =} | %
public Ll protected w84 base class lawdanidu member v8967104:

class Staff : public Employee {
77 oo

public:
void print () const;

}i

void Staff::print () const

{
// Calling Employee: :name () and Staff::salary ()
cout << name () << ": " << salary() << endl;
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113 Override Base Class

derived class 8131307 %14@ member function ¥iUUa4 base class ¢

class Employee { Employee e;

S/ .. // Employee: :print )
public: e.print () ;

void print () const;
I e Staff s;

// Staff::print ()

class Staff : public Employee { s.print () ;

V2R )
public:

void print () const;
}i
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115 Override Base Class

TuwWariTuaas derived class a1at3anWInT U9 base class bé
void Staff: :print ()
{

Employee: :print () ;

cout << ": " << salary();
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Constructor & Destructor

[y A o e a &
01 base class 4 constructor Y17Ua1INALNEG
constructor ¥a4 derived class A& N1TLIUN L initialization list 16

class Employee {
public:

Employee (const char* name, const char* id, int age);

/).
}i

class Staff : public Employee {
public:
Staff (const char* name, const char* id, int age,
int salary)

: Employee (name, id, age), salary (salary) {}
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Constructor & Destructor

£
2

1 &‘
AUADUNIT construct aULANE: NNAIULIL
(7] 'S8R constructor Va4 base class
@ 131N constructor Y83 member ¢19 § AWEIGUN1TUTENA
(5 138N constructor VYaIf7 derived class 184
AUADUNNT destruct 2aULANG: HaUAK ABINUUAIA
@ 380 destructor 283967 derived class a4
@ 1381 destructor Ta3 member 614 9 Hans1UN1IUTZNA

(5] v38n destructor Va4 base class
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Class Hierarchy

derived class 813130174 base class MWNUARIRAKLGDN
— naeidu “class hierarchy”

Box

’ ScrolledBox ‘

ClickButton | |RadioButton | | TextEntry ListBox
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Multiple Inheritance

ﬂa1a1urntn C++ 810170 inherit 910 base class NWﬂﬂiTﬁﬁdﬂﬂ?ﬁqﬁ
— 1381791 “multiple inheritance”

Asset Vehicle
value() fuelType()

R <7

class Car : public Asset, public Vehicle {
/) ooo
}i

inWiny Inheritance A8 C++




Multiple Inheritance

HR:
° 'f]’r]‘.l.lL"i]ﬂ@T“]Iﬁ@] Car §U718@ method U131NVY Asset LA Vehicle

Car c;
int val = c.value(); // Asset::value ()
Fuel fuel = c.fuelType(); // Vehicle::fuelTlype ()

6 6 v & 6 6
o Naguiaal Car* mmsnlmﬂuwaﬂumas Asset™* LAY
Vehicle*15

Car c;
Asset* pA = &c;
Vehicle* pV = &c;
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V9255273 lun1sly Multiple Inheritance

o LHaTaguTNUBI base class TWN

class Asset { void £ (Car* c)

V2R {
protected: // error: ambiguous!

DebugInfo* getDebug ()|; DebugInfo* db = c->getDebug ()
bi // ok

db = c-—>Asset::getDebug() ;

class Vehicle { // ok

VAR db = c->Vehicle: :getDebug() ;
protected: }

DebugInfo* getDebug ()}; y
}i
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V9255273 lun1sly Multiple Inheritance

A = A o
e L@ base class JUFIINL B UV BWN Y

inWany

Link

next()

?

Asset

value()
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Link

next()

‘T

Vehicle

fuelType()
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V9255273 lun1sly Multiple Inheritance

4 a a o
o LUd base class NUIINYFHHRNDUNY

void £ (Car* c)
{

Link* next = 0;

next = c->next (); // error, which Link?
next = c¢->Link::next (); // error, which Link?
next = c->Asset::Link: :next (); // ok

next = c—>Vehicle::Link::next (); // ok
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Virtual Base Class

P a A o o ) v A a o
I1Ja base class NUSSWM?HL“NQ%ﬂ% a’]“’]iﬂﬂqlﬂLﬂaaﬁ@L@ﬂ?‘l@

Link
next()
Asset Vehicle
value() fuelType()
Car
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Virtual Base Class

ada

$m3: I keyword virtual l4n13 derive class

class Asset : public virtual Link {
/).
bi

class Vehicle : public virtual Link ({
/7
}i

class Car : public Asset, public Vehicle {
//
}i
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Virtual Base Class

HR:

o 28ULANGTHA Car AzliTayav89 Link WNEITALHEN
o laifianuriinanlunisson member 2849 Link

void £ (Car* c)
{

Link* next = c->next(); // ok

iMWInY
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