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Code Reuse

o 24NN IUMS reuse class
Composition (M3UsLNOV) :
+ M58 class 1111970 Object VD4 class AistoguAalu class Tnyj

— Inheritance (miﬁ‘umﬂ) :

g A 4 o da s 2 A o

- myads class Tmilifistia@erium class Nilegian Taemiy code Miluguanyuz
siandn Tae Tl 1dsimsidasuuilasaiuves code Y04 class 1A (Compiler it lu
m3sduneaquanyuziili)
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Composition Syntax

class WaterSource { void print( ) {
private String s;
WaterSource( ) {
System.out.println(“WaterSource( ) “);

System.out.println(“valvel = “ + valvel);
System.out.println(“valve2 = “ + valve2);
System.out.println(“valve3 = “ + valve3);
s = new String (“Constructed”); System.out.printIn(“valve4 = “ + valve4);

j System.out.println(“i = *“ +1);
public String toString( ) {

return s;
} }

; public static void main (String a[ ]) {
public class SprinklerSystem {

System.out.println(“f = “ + f);
System.out.println(“s = “ + s);

SprinklerSystem x = new SprinklerSystem( );
private String valvel,valve2,valve3,valve4;

x.print( );
WaterSource s; }
int i; }
float f;
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toString () Method

o . 4 a 4 .
« 1w class 911111 UA toString () 1o 15 1M NUN object

A A D] i a 7 . Y @
d ﬁ'”lﬁJ']iﬂVl"l]gliEJﬂﬁlﬁlf System. out. print 6]flﬂ!ﬂ']ii“I/‘liJ‘V‘l Object ]lﬂnﬂGI'J

§ o a { a 4 . qa})
+ override toString () e MuATINABIMINIURUDS object UU

= 1 A

1 1A I
« MINUA toString () NIAUIHUNNONT debug 1NNNNILTIY fancy

Q qQ
9
P

format Y94 object AIUUAITMUUATNHULNMTWNAN
~ liasTimsvunssialu

A a 4 { a <
— hitigthnaiu ) e i 10157
a o’d‘ 1 [ d' o w d' 9 [ =
— AYINNNTRVRN class, fields, A9 ) Ndd ez dvendnyuzrioaniug
v
VY94 object WU
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Initialization Y94 object Tu composition

Inheritance Syntax

« & 9ANNINUA object => object Q1 initialized AOUNITUNIFEN
constructor

class Soap {
String s = new String (“init at the declaration”)

* Class ﬁwmamumazwqﬁﬂﬁumﬂ Superclass
o [y 4
« Inheritance t938una lnd1msuTassadaazesndsenovuvea Tusunsy

4
o sz Temives Inheritance

G}l — Subclasses 3zihmganssuTieiwuuana e llandmiuguiniiegly
* M constructor 10N superclass Hune 1fennsavg reuse code 11 superclass e
Bath () { . ) . .
= A A ' = o .
s = new String (“init inside the constructor”) ; — @WWTONITHIN superclass NLTYNI abstract class FIVLN1HUA “generic”
¥ , v behaviors Tﬂfm abstract superclass MY UALALTIINT implement B9
1 ~ ~ ~ Y . Y
- ® yanouiiaziin13isen1y object 1 94 behaviors 111 iniiannaua N9 lasnsiyseaziSeamuma
if (s == null) subclasses
s = new String (“init at the point of use”) ;
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MINMKiUA class MIAIN Inheritance : extends
Class Student class GradStudent extends Student { class UndergradStudent extends Student {
{ class data member public void computeGrade( ) { public void computeGrade( ) {
// data members
. o if(total/NUM_OF TESTS > 80) if(totallNUM_OF TESTS > 70)
public static int NUM_OF_TESTS = 3; courseGrade = “Passed”; courseGrade = “Passed”;
else else
protected String name ; ——  Protected fields courseGrade = “Failed”; courseGrade = “Failed”;
protected int total ; o2 b }
¥ ¥
descendant object
// methods
public void computeGrade () { }
H
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Keyword “super”

+ Keyword “super” 191111581999 class 1y (superclass) Y9N class ‘ﬂ%ﬂﬁu
— super.methodName( ); // $1999 methodName ﬁagﬂu class 113
— super(); // 58014 constructor Y04 class 113

- ite 1 class gnauIInAUNBAIN class LalazAIA1L 9 QN initialized 91

719¢ automatic [NNN15 GEJﬂ base class constructor Iﬂﬂé’ﬂiuﬁaiu

derived class constructor
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Inheritance 1882 Constructor

class Person {
public void sayHello {
System. out. println (“Hello”) ;
¥
}

Hanuruemny

class Person  { Compiler 1Mt Tagdn Tusia
public Person () {

/ 1 Java 8114 extends class lavg
Super () ;

! extends 911N Object by default

public void sayHello () {
System. out. println (“Hello”) ;

i
b
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Constructor : No Default Constructor

« 1Y 32MA Constructor 781U class 1049 13i3iN5a519 default constructor
Ioa Tula
class MyClass {
public MyClass (int a) {

}

MyClass mC = MyClass () ; // INVALID

// no matching constructor
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User-Defined Constructor

« ¥INMHUA Constructor 1ae 1i5en super class constructor compiler m
M3 1¥ Tagsa Tusia

class MyClass { class MyClass {
private mylnt; private mylnt;
public MyClass( ){ - public MyClass( ){
mylInt = 10; super( );
} mylnt = 10;
} }
}
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Mveal1isz 4 (Caution) !

class Vehicle {
private String vid;
public Vehicle(String vNo) {

class Car extends Vehicle {
private int noOfSeats;
public void setSeat(int n){

M0ea (7A9)

class Vehicle { class Car extends Vehicle {
private String vid;

public Vehicle(String vNo) {

private int noOfSeats;
public Car( ) {

vid = vNo; noOfSeats = n; vid = vNo; super(“‘unknow vid”);
H } } H
public void getVid( ) { public int getSeat( ) { public void getVid() { public void setSeat(int n){
return vid; return noOfSeats; return vid; noOfSeats = n;
H } } H
} } } public int getSeat( ) {
return noOfSeats;
Compilation Error 11194910 5ifim3fmua constructor #1151 car() }
compiler ﬁmmﬁu public Car() { super(); } 1@ 143 constructor }
ﬁ"li.ifl argument T superclass Vehicle
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U
aine Abstract superclasses

» Constructors U super class lsiduneanda subclass

] { . Q' 9 1
« LINAMINLANAINIINNITA compiler WU default constructor T unsally

AHUA
student] = new UndergradStudent () ;

student2 = new GradStudent () ;

inheritance
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Y A Y A A . q 1 A
Qﬂﬂ@\uum%mi% default constructor Nt Iag compiler l3il4iioenn

» Abstract superclasses =
A o a .
— class NH1¥Ua Iaedl modifier abstract

— Tuensaadha instance 3n8u'ld
abstract class student {

/ protected static int Num_Tests = 3 ;

/ Abstract method

abstract public void computeGrade () ;

@
]
=
el
-
S
=
£
&
2
=
<«

public String getGrade () { return courseGrade; }
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Abstract methods

* Abstract method =

— method ﬁﬁ keyword abstract 114 modifier

— Fathede ; = = 138 method body
* Private 8% Static methods ﬂizﬂWﬁiﬁLﬂu abstract methods 13184
* C(Class i abstract class 91

{ & H o_ . . . .
— class 3 method i) abstract method 1350 131 1851 implementation U®\ inherite

abstract method
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Overloading

. Overloading 1913/0A99M5 19 method ¥o1f83AU 11U data type A19%1iA
M (I e, + 190 String = MIFoUM 190U int = MIVINAFIAY)

* method ®N13 ﬂgﬂ‘ﬁmﬁ overloading 16 1 System. out. println ()
a d
a13150 19NN A int, long, String, etc)

d' o < 9 =S
¢ method Tu class NINMNIHUALBINTIUITD overload llﬂ Taemseu

method ¥0IABINULAN argument A1IAY
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Choosing Composition VS Inheritance

Ay A

«  Composition 1¥1unsaiNdoamsiiy object 1 class v ua lidoanms
4

9 . Y
gm"lsu interface U®3 class HU

=

. Y A Y 1Y Qsll 19 A
e Inheritance 1%1uﬂimﬂ§lﬂﬁﬂ15aﬂﬂm$mﬂﬂ class HHLIADINITINY

o VA o 9 & A o A A 4
anvare Ivumein 1viilu class Tnunianyas NeywuIY

¢ Protected

— oud MU class gnuag class 81 ) Noglu package Ao
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Upcasting

[y 1) 4 1 [
o ANUTUNUTIZHIN derived class N1 base class

— derived class Lﬂu%ﬁmﬁmﬁuﬁu base class
class Instrument {
public void play () { }
static void tune (Instrument x) {
x. play () ;

}
}
class Wind extends Instrument {
public static void main (Sring [] args) {
Wind flute = new Wind () ;
Instrument. Tune (flute) ;

o T~

Lecture 6 Java Programming Language/ Copyright 2000 by V.Rujivorakul Page 20

Upcasting —




Mludes “upcasting’?

< . K
* D17 upcast Aums casting UH

ANYNHUL VDY inheritance

Instrument diagram

VAN

« 919021000819 I UANHAULUD

super L& subset

4
. I
Wind — base class Hu11U superset U949

derived class H39M3 upcast 911

Inheritance Diagram type Nlanyuzmnz 1189 class

The “final” keyword

v A v
« final keyword Tua1mvunens auiues lutimsasuuias
IS [l & A A 9 A a A
- Lﬂuaguﬂuqm@Qﬂ'ﬁﬂﬂﬂuUU Wﬁ@lwrﬁ]ﬁﬂ\iﬂ’]ilwnrﬂigﬁ‘ﬂﬁﬂ']ﬂ

— annsale @iy data, method Qg class
9 os.: I 1 ~
 final data : mayaumﬂumm‘ﬂ
da R
— mA 199 compile-time trazean lifimsnlasuuilas
Y ' v
— ANIUYN initialized TUF retime naza lilnsnlasunlasaimiv

Y
@

— static final = AAIMITUTMsaNRe ey lutnsnasuunla

A o '
VIJJﬂ’JHJ‘I/I?hlﬂiﬂﬂﬂ’N
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Final object Blank finals

9 9 [ 9 [l
 final object : f3 1 dls object ey lufimsuaesu U object au
~ uAmmelu objectiosoragalasusm'ld
class Value { int x =1; }
class FinalData {
final int a[] = {1,2,3,4};
final Value v = new Value ();
public static void main (String args[]) {
FinalData f = new FinalData () ;
for (int i=0; i< f,length; i++ )
f.alil++;// object Tldilusnah

f.v = new Value (); // invalid
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Ao ) YA ° A v
¢ blank final : ﬂ’]iﬂigﬂ']ﬂ final Iﬂﬂﬂﬂﬂlluulﬂllﬂ'ﬁﬂ’]ﬂu@ﬂ’]ﬁu@]u
— @913 initialize NOUNALTMS 19

o

~ lfudaz object fioglu class iorfuannsofimasinelufivandiaduld
~ @pait1M3 initialize A111 constructor
class BlankFinal {

final int j; // blank final

BlankFinal () {

j = 10; // initialize blank final data
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Final argument

k2

* Final argument : argument "lajmmmgmﬂ?%ﬂu"lﬂ%ﬁéu"lﬁ'
class Value { }
class FinalArg {
void with (final Value v) {
v = new Value (); // illegal --v is final
h
void without (Value v) {

v = new Value (); // ok --v is not final

]
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Final methods

I [ { {
« final methods : UM lock ulncl“rsf method gmﬂﬁﬂuuﬂm‘lu class ﬁﬁ'ﬂ
noa 1/
~ {loafumIsi overridden

v 9
— dszantam i1y compiler 813150 call method W1 l@ ludnyae inline
(@9 overhead #1199 1UN3 call)

[ { o § 1 I 4 T [
~ ‘linsNaziviue method Nllvwalnajan 9 15y final ifosan luigelund
Usgansnm
@ 09; I [l 1o &
— private method Taeneninily final uda (ldaunsa override) luiduiludos
o Y I =
fvualidly final 0
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Final classes

« final class : (FUMIAMUAT class 1 WiTims dumende T
— method 10 class 32 Taenfed iy final remszduneade 118
final class Dinosaur { }
public class Jurassic extends Dinosaur { // illegal

extends
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Initialization and Class Loading

v 4
- Tagna 11 class uaag class Tu19z0gaN file N file twaniiag lugn

1 Y Y
load i]Uﬂ’J1i]$S§]6\1ﬂ151615
A~ ¥ . o A
- an load iBUNITATN object UU 117D

4 o & o
— g0 load 10 class code MngniFenldiunsausn (nsdives static)
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MINAIIN access specifier

4 9 A Y, ° ' 3 . A .
. ﬂa!ﬁﬂ'E]Q@]uﬂ't—]'ﬁ]clalfﬂluﬂ?iﬂ'lﬁl!ﬂ')'lf)ghliﬂ'lilﬂu pubhc NT0 private

g .
Classes A2311U public
I
— Fields A1311u private
g .
— constructors 2311 public
g .
— methods getter LT setter AT 11l public

— methods auldNsaudunsally

- lilafngeeda dennlasunilasidmuanumanz aunilunsdl
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a d
NMFIUAINTHIATNIToINUVLD (Analysis & Design)

Y
o Y
. ﬂaﬁu:ﬁ;’lu D WIIUNINITAUN

Y ! A . 9 [ ' . ' Y I
— fIUN class: ’szuliﬂ@ objects? ABDININITLUUN project "UENLiTE)EJNVlﬂm‘IJu

AIUd0Y (component parts)
° . \ Yy 9/
— MYiUA behavior YDIUAAY class : ADIN method az”lsmﬂu class

° v o d { ! . .
C MWUARNNEUWHEITHNA class : 02157190 UdIM interfaces Y09 object
1 d,; Y d'si A A o Y a " W Y 1
Manil, messages 02 l3theandeamaienszinlieninsofadenulaszning

objects
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CRC cards : Class, Responsibility, Collaborator

< ad 1 J d' ] ad
« WuIsmsedede N¥elun1seonuuy class 3505

[l ]
A v I=}

— MMIAUNT class Tagaar1f 111U problem description AU INANANYTE

1

=1

A Y 2 3 o qv . = 9 @
’f’]ﬁiﬂ&lvlﬂi)mﬂu candidate U®J class mmm%; index card A lUA T VNN
class

o a A A Y Ay =~ . Ao o o v
— ‘H”Iﬂ']ﬂ‘ifJWVl‘H’JEJ@ﬁ]J”IEJ'ViuTVWW]@QiJGlu project NNTANDONLLUL fl]”lﬂuu‘l‘ﬁ
4 A 1

W13 class landsazdnasunaronumsiianniy dfuinn AnTeniuie

o & ; o

S1viuaily method ‘I’iﬁﬁﬁllEN class HU

° o ' Y A v =2 YWYqIa A A A Yy o Y A
— ﬁﬂ’i‘iiﬂuLL@@ZWH1VI1/’IQﬂ‘UHVIﬂhl'J 1141/‘1%15&!1’31“ class Glﬂﬂlﬂﬂ’)ﬂlﬂ\?ﬂﬂﬂuﬂﬂ

A Y
o o <
U class W19z collaborator
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M1981a CRC Card

9y a g . 9
* Problem Statement : A9INITWUN invoice §NA

INVOICE
XXX
202 Nanglinchi Rd., Chongnonsri,
Yannawa, Bangkok, 12120
Item Qty Price Total
paper 3 120.00 360.00
staples 12 100.00 120.00
Amount Due: 480.00
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VY
U/

YUHADU

o WIAIN

“MIAINIY: PAYINIBVD

— Invoice

— Customer

4 a 4
TusunsunoNuN invoice

— Item

Invoice

— Quantity

print

— Price

— Total

— Amount Due

¢ Candidate :

CRC cards (ﬂ'?))

Customer

print

. ' A oA v v
Invoice vlilﬁ’]llﬁﬂWilW‘]ifJQﬂﬂ'I!La;‘ii’IUﬂﬁVlﬂ

Customer class A255UARw01TUMINLYO

ltem

print

gni
— Invoice,
v A a 4
— Customer , Ttem class 7255 UARYOUIUMINUNTIONS
— Item
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L
CRC cards (19) CRC card
Invoice
Invoice print Cusfomer, Tem
int Cust It Collaborators odd ffem e
prin usTomef, Tiem compufe amountdue |fem
|tem
print Customer, lfem
gettotal price
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