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@ Object Orientation
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@ Programming Languages: Principles and Paradigms, Gabbrielli and
Martini, Springer, 2006. (10 0 pp.277-332) (0D O 0OOOOOOOO
O00000ooOoooooooon)
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class Point {

private int x; UOOOOOOOO
private int y; @ Abstraction O 0 O
public int getX() { return x;} ODOOO o Inheritance 0 O
@ Dynamic loockup OO0 O OO OOO

e Subtyping 00 ODOOO (DDOOODO)

class CPoint extends Point { oo

goo:
e 00D DDODODNDODOOOOOOONONO J. C. Mitchell, “Concepts in Programming Languages”, 2003.
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Abstraction Inheritance

obobooboboboo

class Point {
private int x = ...;

0000000000 AbstractionO OO0 3

e JI0DUIDOUDOODOONOODODODOONOOND(DO0D0O)0O class CPoint exfends Point {
gooooog private int c;
e 000DO (00DD00OD)0O0D0OOOO y
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Method Lookup
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Dynamic Lookup

Dynamic Lookup

O000O0OOfoodOODODOaddD edOODOOOOOO

foo.add(e)
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O00: TestjavaOO O OO psum() DOOOO

o pd PointOODOOODOOODOOODODO CPointDODODOODODODO
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Subtyping (A <: B)
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ColoredCircle D OO0 Circle 00 O0DOO0OO0OOOOOO
e UCircleDD00O0ODDOOdraw DO QODODOO
o OColoredCircle 0000000 draw DO OO OO
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O0OO0DAD UOOOBDO subtype OOO (ADOOODOOO)
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0AO0OOO0OUOD (DO0O0O0OO0)0U0O0OO0O0OOO[UoOOoOOOo
compatibility]

class Point {

. void move (int dx, int dy) { ...}
}

class Circle extends Point {

. void move (int dx, int dy) { ...}
}

Point 000000000 DODOCOOO0ODODOCOOOOOOO Circle
gboboboboboooooooooboon

oooooooo
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e JOOOODO (subtyping polymorphism « ML O OO parametric
polymorphism)
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Simula [1960 O O, K. Nygaard]

Smalltalk [1970 O O, Xerox PARC O O O, Alan Kay]
C++ [1984-, Stroustrup]

Java [1990-, Gosling]

Ruby [1993-, Matsumoto]

JavaScript [2005-, Eich]

Scala [2003-, Odersky]

0000 (DO0DO0 o0Oo00) OopDoooooo

No. 10: 0ODODOOOO 15 / 27

e JO0UUODDUUOD400DOODO
o ADTUOUODUODUODOOOOODOD

oooooooo

0000 (0000 oOoooo)

No. 10: O0O0DDODOOO 16 / 27



(O OO )Short Quiz

o0l 00oo0oboogoooooooooooDo
D02 JavaOODODODODODOOOOOOOOODOOMmethodOODODODOO
bobobobooboobooooobooboboboboboon

0000 (OO0 o0oDbOoO0O0) oooooooo

Override in Java
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class Point { ...
public String toString () {
return "Point...";
}
}
class ColoredPoint extends Point { ...
public String toString () {
return "ColoredPoint...";
}
}

Override (0D OO ):

e 00DDO (Point) 000D DOONO (ColoredPoint) 00000 OO
toString 0 00 (00)00000000000000000000
ooooooo

e toString 10000000000 0000000000OOO

0000 (oooOoO ooooo)

0ooooooon No. 10: O0ODDOOOO

Override with Cast in Java

class Testl {
public static void main(String args[]) {
Point p = new Point(10.0, 20.0);
ColoredPoint cp = new ColoredPoint(10.0, 20.0, 3);

System.out.println(p.toString()); => OO toString
System.out.println(cp.toString()); => 00 toString

0000 (DO0DO0 o0Oo00) OopDoooooo

()0o0o0o0OO0U00O0O00OO0O0DOO0OUOOOOOOoUOboOoO

class Testl {
public static void main(String args[]) {
ColoredPoint cp = new ColoredPoint(10.0, 20.0, 3);
Point p = cp;

System.out.println(p.toString()); => 00O toString

cp.toString() DO OO OOOOODDOOOOOOOODOO

(2000000000000 DOO0O0OOO0O0DOO0OODOO0ObODOO
ood

class Testl {
public static void main(String args[]) {
Point p = new Point(10.0, 20.0;
ColoredPoint cp = p; => 0ODOOOODOO
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Override in Java Overload in Java
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Overload with Cast in Java

Overload (00D OO0D0O)0 Overwrite 00000000

class Testl {...
public static void foo(Point p) {
System.out.println("foo-1:" + p.toString());
}
public static void foo(ColoredPoint cp) {
System.out.println("foo-2:" + cp.toString());

}

public static void foo(Point p, ColoredPoint cp) {
System.out.println("foo-3:" + p.toString() + ":" + cp.toSt)
1

Overload DO DO ODOODO:

o l0I0D0UI0DOUODDUOUODOUUDOUDOUDOODOO

e J000UIUD (UDDODDODODDODDOUODOD)OOOODO
gooooooooodouobooboooooodgao
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Override and Overload in Java

boboboobooboobooboooooboobobobobo

Point p = new ColoredPoint(...);
foo(p); ==> foo-1 OOOOODO

OO0 pO00D0O0O0DODOODO ColoredPoint00O0O0OOCOOOOODO
foo0OOODODDOOUODOOUOOOD (OUDDODOUO)DODOOOOO
0000 foo-2000 foo-l ODODDOODO

O0OfooO00OO0OO0OOO toString 000000 ODOOODO (override D
00)000000D0000000 toString OO OODO

OopDoooooo No. 10: 0ODODOOOO 23 /27

0000 (DO0DO0 o0Oo00)

class Test4 {
public static void foo(Point p) {
System.out.println("foo-1:" + p.toString());
}
}
class Testb extends Test4d {
public static void main(String args[]) {
Point p = new Point(10.0, 20.0);
ColoredPoint q = new ColoredPoint(10.0, 20.0, 5);
Point r = q;
foo(r);
}
public static void foo(ColoredPoint cp) {
System.out.println("foo-2:" + cp.toString());
}

==> Jgoogdg

}
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Override and Overload in Java Override vs Overload in Java

gooogooo
Testh OO0 OO0OO0ODOOODO fooOODOOODO Test4ODOODDOODO

JavaOOOOOODODOOOOOOOOD

ooooono TestSDDDDDDDD 200000000000 oOoo oOverride:DDDDDDDDD(DDDDDDDDDDDD)DDDD
000(00000 Point O ColoredPoint 00 00 )0 ooooooooo(booooooooo)obooonooon
O0000Ooverload 0000000000000 0 Point00000 bobopoooobod

00000000 Test4 O fool:ll:ll:ll:ll:ll:ll:ll:ll:l(DD rO000o0o0n e U0U0 (OL)UUUDLULUUUUUUOUDLDDOLOOUOUDO
00000 ColoredPoint 0O O0O0O0OOOO0DOOOODOOOODOOO vboboouoouoooouoouoooouoooouoooog
|:||:||:||:||:||:|) 00000 (Dooooooo)o

Testd O foo DO OO OO toString O O Point O ColoredPoint 0 2000 e Overload: 00O D DOOOD1IOO0O0ODOOODOOOOOOO
O0000000000000000 overrded000O0DOOODOOODO 0000 (0000000000)00000000000000
fool OO pOdOODOOOODOOOODOOO ColoredPoint 0O O OO0 e 0000000000000 00000000000oooooon
000000 ColoredPoint O toString D00 00O OO0 (p OOO Point 00000000000 000000000000

O0oooooooon)
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Java generics (0 C++ template)
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