11

12

21

(Software Crisis)

(Software Reusability)



Technology Comparison

Hardware

discrete resistors,
capacitors, transistors

integrated circuits

LSI

VLSI

W afer-scale integration

reusability the rule

exponential
growth

2.1

Software

1965 assembly language

1970 .
Fortran, Cobol, Basic
1975
¢, Pascal, Algol
1980
Lisp, Prolo
1985 P J

reusability the exception

arithmetic
growth
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! Software 1C

(Interface) (data Book) 2.2

Encapsulation

, Software 1C

2.3
2.4

heading | moveTo
Object Identifier

color=BLACK\down
position=10.20
heading=180

Consumer

storeOn

2.2



Concept

Programmer

Class
Description
File
wal/jum
= Software-IC
Library
. STV !

Linker



(UPPLIER}———)EONSUMER}——)‘ USER

BINDING

2.4
L (Modularization)
2, (Compatibility)
3, (Reusability)
4, (Continuity) ,

(Abstraction)
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(Procedural Programming)
(Struture  Programming)
(Topdown Design)

module data
(C Language)
(Pascal Language)
(code)
{ T]Ja:uﬂsﬂ
Y
l |
anvuzizin g
(Attribute) (Routine)
Y
Y Y
o w * o
NTLUIUATN Wanu
(Procedure) (Function)

2.5



(Object) SR A |
(Encapsulation)

2.5

2.6

(Object-Oriented Programming Language)

SMALL TALK, EIFFEL
OBJECT PASCAL, c++, OBJECT C
C++
BORLAND

(Object)

(Data

Hiding)

2.6

(Object)

16
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J (Abstract Data Type)

Message
2.1

Wana
(M essage)

(Object)
2.1

3 Encapsulation,
Inheritance  Polymorphism 3

(Abstract Data Type) Type
(Operation) Type
Class Object



' Class (Class Definition)

Type
Class Type
Class
Type
Private Public
Private Class
Object-Oriented
Object Class
( Private Public)
Object
Method
Message
Message
Class
Parent Class
Class
Subclass

Member Function 2.8

Abstract Data Type
Type Class
I/\
Private Type
Type  Public
2 Public
Class
2 Method
Object
Class
Message ~ Object  Message
Object-Oriented
Object
Message
Subclass  Subclass
Parent
Class Data  Member

18



e -d
28
Encapsulation
Encapsulation 1
L
2.
3,
*1
Encapsulation

2.9

$ 4 S5
Class
Object
Object
Object

Member Function

Class

Method

Object

Object

19
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MEMBER FUNCTION

7

OTHER FUNCTION OTHER FUNCTION

L &s
.

ENCAPSULATION

2.9 Encapsulation

Encapsulation

Struct data_items

{ int a;
< int b,
int c;

void manipulate_data(int X, inty, int z)
1 ;

o o6 { dlata_items.a = data_items.a + X;
AAUN 2 data_items.b = data_items.b + y;
data_items.c = data_items.c + z;

}

Struct  data_items
(Compile) 1



Encapsulation Class

Class Circle {
" ¢ intx;
Class AR Em)r/édius;
member { Int DrawCircle(int a, int b, int rad);
unction int DeleteCircle(int a, int b, int rad);
¥
Class ! Class
Object Class Object
Object Message Object ru
Object
Inheritance
Inheritance Class Class
Subclass Derived Class Class
Base Class
Class
Class
2.10 2.11 Multiple Inheritance

Class
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. Do
(four legs, a tail, two eyes, R/vo ears, amouth, a nose)

e %) ||Lg'ﬁtt'es[?1°

Lona(l)—lnagirﬁiaiﬂg)og Sho I-!)ar{rﬁa%)og Lon Halrlhlttl Dog Short gl{ |att}5eDog

ng eatlirrjr ( Tliai )

2.10 Inheritance Class

/ (?“’ &
/II':'? ' Q‘%fb‘“f’ @ @CB'% ,//__L_{.}
S P,

TR

Multiple Inheritance

C O W

211 Inheritance  Class



Polymorphism
Polymorphism Object
Class
Object Object
Message Print Object Class

Message
Floating Point, ,

Function Prototypes

int square(int value);
float square(float value);
double square(double value);
Function Prototypes square
(Compiler) square
Virtual Function
Polymorphism Parent Class Subclass
Subclass message
Polymorphism
Object Object Object

Encapsulation, Inheritance

' (reusable)

Object Message
Method Print
Class Subclass Object
Message
Object

Integer,

Polymorphism

Subclass

Polymorphism
(modular)

(maintainable)

23
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