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DAO: Data Access Object
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An ODbject

« A discrete entity with a well-defined
boundary and identity that encapsulates
state and behavior; an instance of a class.

Java® ObjectaRH Hequals()FlhashCode()
(HFE) K1EA.
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EE A& = TR (object)

+ Z& (classification)

+ 4% 7 (inheritance)

+ BiHBRBE (ZXH)
(communication with messages)

(Peter Coad & Edward Yourdon)
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#Basic Principles of Object Orientation
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« $1%4 (Abstraction )
« $3E (Encapsulation )

« Btk (Modularity)
« B (Hierarchy )
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Polymorphism allows the same message to be
handled In different ways depending on the
object that receives It.

BAZNRENT FERBRIE

BT 2SR E TR

2 AT BE B SE IR AR T8 B V. B &%

The essence of polymorphism is that instead of
asking an object what type it is and then invoking

some behaviours based on the answer, you just
Invoke the behaviour. The object, depending on

Its type, does the right thing.
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template <class T> /l

class A {
typename T f{;

public:
void mf() { t.mf();}

1

A<Ai> 0DJ; 1 i=1, ...

0b].mf();

b
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class Base { //C++
public:
void mf(); // non-virtual
};
class Derived : public Base {
public:
void mf();
1
Base* pBase = new Derived();

pBase -> mf();

Base

+ mf() : void

A

|
Derived

+ mf() : void

itig:
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. public class Base { //Java

%  public void mf() { Base
2 System.out.print(“Base::mf™) .+ g : void
} ]
} _ . Derived
public class Derived extends Base { 0 void
public void mf() { |
System.out.print(“Derived ::mf")
} I iR
RARFZE;
Base base =new Derived(); ) B 1
base. mf();
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Redefining (E5E X)

B
{static>> + <f () : wvoid

System,nut,println(”B::sf”);[T

/A

D

{{gtatic>> + =f() : void

System+out+println(”D::sf”);[T

(1) : void

TestingHiding
{{static>> + main(args : String
S
D d=newDO:
d. sf():
Bb=4d
b.sf()
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FEEEthis VS static

This

+ mf(a : int) : void
{static>> + mf(b : float) : void
{static>> + main(args : Stringl]) : void

This o = new This():

o.mf (1) ;
//equivalent to This.mf (This this = o, int a = 1)

o.mf (1. 0f) ;
//equivalent to This.mf (float b = 1.0f)
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Scope (YEH /L) - Java

Block Scope (HE

Method Scope (J5¥:4E
Method -Prototype Scope (77 %: J& 4k

Instance Block Scope
Static Block Scope
Instance Scope

13500

Class Scope (F5EF 1)

Package Scope (fo.4E
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Scope (1E A 3/30 D

Block Scope (H4E )
Function Scope (BRI

- C++

Function-Prototype Scope (R £ & 24 4/ A 18

Class Scope (Z&4E 1)
Package Scope (.4E R 1)
File-Static Scope (C{F#aA4E
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public class Base { //
+a:int=0
public int a=0;
}
public class Derived extends Base { Derived
public int a=1; Fasint=1
}
Base base =new Derived(); |itit:
System.out.printin(base.a), S TOR M R 2L 2

Base
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s JavaXt gk i FH R
“ B obj=new D(); obj. B ;
1 WRR R 2B, EHBERSRENRERE.
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« Overriding and Visibility (1)
%
*H Base
;ﬂ void mE(] | _ ) )
fmE [ woid } Swstem. out. println ("Base: mf");
Derived woid mEC) |

System. out. println ("Derived: :mf");

+ mf (] : woid i

#iH: Derived::mf
Polymorphism

Baze b = new Deriwed():

b.mE();
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« Overriding and Visibility (2)
%
ji Base
woid mE()] | | ) .
S mf [ void } Swstem. out. println (“Basze: mE");
Derived wvoid mEC) I

System. out. println("Derived: mf");

+mf [ ) ; woid i

#iH: Base::mf
Bad Design'!

Base b = new Deriwved(]:

b.mf(]);

g e
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Overriding and Visibility (3)

Baze
void mE() |
Tmf () 0 weid 1 Swstem. out. println (“Base: mf");
Derived void mE() 1

System. out. println ("Derived: :mf");

+ mf [ ) : woid i

Baze b = new Deriwved(); ﬁ; . Derived: :mf

Y B E RN
Polymorphism gw%
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« Overriding and Visibility (4)

%
L;l
Ed| Baze
void mE() |
+mE () woid 1 Swstem. out. println (“Basze: mE");
Derived void mED)

Swstem. out. println (“lerived: :mE");

#mf () word }

\E\\_b \l:l ' '
Bazse b = new Deriwved(); -[4:[ {L‘%we ¢« o

bomE () | a] WA T BAZE 2 !




« Overriding and Visibility (5)

=L
s
h;l
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[

dinterfaces
AnInterface

Operation
+ mf [ ) : woid

Baxze

#mf ()] : woid

Derived

+mf [ ) : woid

Base b = new Deriwved():

b.mfl);

void mE[) |
Swstem. out. println (“Baze: mf");

h

void mE() 1

h

super. mf [ ;
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Overloading VS Overriding

Selection among overloaded methods Is static,
while selection among overridden methods IS
dynamic.

The choice of which overloading to invoke is made

The correct version of an overridden method is
chosen , based on the run time type of
the object on which the method iIs invoked.

A safe, conservative policy IS never to export two
overloadings with the same number of parameters.
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Base

—a . 1nt =

1

+ Base()

+ mf() : void

void mf () {
Systenm. uut.pllntln(a),

I\

}

Base () {
mt () :

1

F.

Derived

—b : 1nt =

)

-

+ mf() : void

void mf () {

System. out. println(p) :
1

1) Base obj= new Derived();

2) obj.mf();
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EMESRTRARETE (2
Base obj = new Derived();
(1) a | b
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_(2) 0 0 Default Initialization

(3) 1 0 Explicit Initialization

(4) FEAKBaseHIHER (FEHFFET LEAM))
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The Name Hiding Rule
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%« The Name Hiding Rule (C++)

EW%W,ﬁimzi%ﬁ%%W,ﬁimzio
Inta=1; Base :
Int f(/* Inta = 2 */) { + mf() : void berived d,
int a =3; d.mt();
Derived
{'"_ + mf(a : int) : void
Inta=4:;
}
\ gﬁ’"ﬁﬁ



2’ he Name Hiding Rule (1) -Java

EW%W,ﬁL%%?%ﬁ%%W

iInta=1;

intf(/* inta=2 *N{ 4+ mf(: void

Int a =3;
{....

/] Inta=4:;
}

}

Base

Derived

+ mf(a : int) : void

Derived d = new Derived ();
d.mf();

Eh TR N
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s The Name Hiding Rule (C++)

P ERAE FE R 0 2 B AN A R B

Hide (B&jik)
Redefine (FEEX)
Override (FE&)
) ARTE R —1E R

[

Overload (&
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= The Name Hiding Rule (Java/C#)

P ERAE FE R 0 2 B AN A R B

Hide (F&j)
Redefine (EEX)
Override (FEis)
) /] DAZEARE1E

[Jy)

Overload (&
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Client Specrfreatron
- spec

a..1
+ behawior I ] ¥ t fperatren (2

Implementation

+ Operation [ )
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Transmorgrify

+ main(Stringl[] args) : void S b

v
\\v /

Stage

Stage s = new Stage( new HappyActor());

s.performPlay();

s.change(new SadActor());

s.performPlay();

Actor

—acotr

+ performPlay() : void
+ change (actor : Actor)
+ Stage(actor : Actor)

_—

1 + act() : void Class

/ o\
/\
[\

\
Lr

HappyActor

SadActor

+ act() : void

+ act() : void

&

Abstract
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