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Design Pattern

» AT MNERICTHYT 7L ZEEEDED

= "Design Patterns : Elements of Reusable Object
Oriented Software” (1995) T tiic 23 TEFEN

3 4

= BN GoFAs

« &  GoF = Gang Of Four

- .Gamma. R.Helm. R.Johnson. J.Vissides



O1 [ COMMAND ]

I —5 CAIEOY Y IS I TS

CommandA 77 Kzl

T5

<<Command>>

Res execute()

XXCommand

Object args

Res execute(){
/] arg ZETFRHEIC XX 2175

Cllent return res;
)

main(){
Command cmd = new XXCommand(args);
Res res = Invoker.action(cmd);

}

K7 lnvokeric EfT7 S

Invoker

Res action( Command cmd ){
return cmd.execute();

}



[COMMAND] D ity B

« 5 27l
o>

Client Receiver 5 @@ - Invoker

Command Queue

= Undo (= 16 [MEMENTO])

Client Processor - @@ - Invoker




02 [ INTERPRITER ]

» XEMN 7O ZLZESESIcED
» XORIEIS 7 BENT

. -::—%Jb % i_g—ﬁg

To2LDATI 17 MMEEICEURS
RRAEER ST DA 7 2 7 MERIAR

<XML> ::= <DEFINITION> <TAG>

<DEFINITION> = “<?xml version="1.0"7>"

<TAG> ::= <STAG> ( <TAG>+ | <Element>) <ETAG>

<STAG> = [ ]* “<* [0-9a-zA-Z]+ “>" [\n]?
<ETAG> = [1* </ [0-9a-zA-Z]+ *>" [\n]?
<ELEMENT> = [0-9a-zA-Z]+

Xm|
Interpriter

Tag

<>

Interpriter @

Element
Interpriter




Xmllnterpriter#interprit() ICEEMTNRDXMLEZES &7

S N5,

Xmlinterpriter
String xmIEE;
Taglnterpriter chileTag;

void interprit( String ){
int p; // AIBFE A LFE
p = XMLE E DA D (String)
childTag.interprit(p,String);

}

String dump(){
print( xmIE3E);
childTag.dump();

}

Taglnterpriter

String tagName;
List<TagInterpriter> childTagList;
Elementinterpriter childElem;

int interprit( offset, String ){
int p; //8LIEE HXFE
p = FRY Vs ED AIE (offset,String);
if( RIE7 7 )|
dof
p = childTag.interprit(p,String);
childTagList.add(childTag);
Jwhile( RIFHT 57 );
lelsef
p = childElement.interprit(p,String);
childElementList.add(childElement);
}
p = #&7T ¥ 7 s HELD AR (p,String)
return p;

}

String dump(){
print( tagName );
for( childTag : childTagList ){
childTag.dump();
}
childElem.dump();

}

<>

0..n

<>

0...

n

EXCADT CAT VT o MEEHE

Elementlinterpriter
String element;

int interprit( offset, String ){
offset M5<* NMETLKBXT
FTHIAAT elementici&iNT 5

return S0IEE A SFEL
}

String dump(){
print ( element);

}



03 [ OBSERVER ]

» Subject ZZH D Observer AR L TLV T Subject DIA
(c Observer BMANNET 27 TV T = aVelfd S IcfE

» I BHEEICE REDEIRE I 5,
« Subject H'. Observerz{x¥rd %
« Subject B\ REZELK (e & Al setter DS Tc & =) Observer%

BB bz kU H—
P,

o

EONH
» Listener I s E&EHH D
=JL= ===
ax & =TT

Subject ®uHL Observer

] Observer >
List ObserverList; Update ()

S U bJ eC't void notifyObservers(){

for( Observer o : ObserverList){ s
o.update) WOL  Observer
=1\ Observer % R aatel




= Java [Cld&. BZET Observer /\%

— > hNE

EIhTWwa,

package example;

public class MySubjectOperator {

A @param args

publlc static void main(String[] args) {
MySubject subject = new MySubject();
subject.addObserver(new MyQObserver());

subject.setState("Running");
! subject.setState("Stopped”);
}

package example;

import java.util.Observable;

public class MySubject extends Observable {
private String pState;

public void setState(String state){
pState = state;
this.setChanged();
this.notifyObservers();

}

public String getState(){
return pState;

}

package example;

import java.util.Observable;
import java.util.Observer;

public class MyObserver implements Observer {

@Override
public void update(Observable o, Object arg) {

EITHER
The state of MySubject is Running

System.out.printin("The state of MySubject is " + ((MySubject)o).getState()); The state of I\/IySubject is Stopped




04 [STATE]

» RREICEREREZFICES

Traditional Context

Int state;
void setState(s){
state=s;
}
void doSomething(){
switch(state){
case ACTIVE:
O OO
break;
case PASSIVE:
JAVAVAN
break;
case SLEEP:
X XXX

break;

J
}

Context

State stateObj;

void setState(sObj){
stateObj=s0bj;

}

void doSomething(){
stateObj.execute()

}

<State>

void execute()

ActiveState

void execute(){
P
}

PassiveState

void execute(){
AN

}

SleepState

void execute(){

XX XX

)




05 [ADAPTER]

» BEFEDOZ G (Adaptee)Zz#H U WP AU T —2 52
(Target) D\ SE S TEH D DI 1%

Target

Adapter Adaptee



06 [BRIDGE]

«  MEEE(Abstraction) & 2 (Implementation) & 7317 %
» oBFAREXYT Y RAEDR L

» (BTEEZZEULBRAK B ESICHEEMDIEES D)
» SERTRBECERZDITS

»  (EBOEWVWRIF—LIMESTWSET 2 —)L%ZMock Object (9 %)

Abstraction

. use <Implementation>
Cllent int doSomething(){ impl |
return impl.doSomething(); int doSomething();
}
RIEZHIGEZRT
impl Z¥1DEZ 35
Impl Mocklmpl
int doSomething(){ int doSomething(){

/] AR DEE return 10; //{R3E%E
] }



07 [COMPOSITE]

» BRZHEBNICERECESLSCLicAT I 7 KNEa&
» GUIZL—ALAT—7 kL {EDBbN5
=  Window. Panel. Text Field. Button & Component

. AWT/SWlng 7% &EDElc JSE/Wicket/Tapestry 5 728 EDWeb 7 L —LT—7 T
:E:) C_O)an /E'E'\*.E\b\@#ibnf \l\%o

childComponents

Component

O..n

| eaf Composite



08 [FACADE]

« FACADE : Y OIEE%3xRI 7 7/ ARE
» A7V ED5 DIBKRFEZERNT S

.

Bz BtEL I S

DAO
DAO
DAO

Client  Facade



09 [MEDIATOR]

- COLLEAGUE EtcEs@EfEtdic. %d
MEDIATOR{h A Z) 2B L CEHROPh EDET
3.

Colleague{-} R arar HColleague

!

Colleague




10 [TEMPLATE METHOD]

x Java @ Abstract Method

Derivation A

Abstract Class
int individual(){

int doSomething(){ A AEE OLIE;
// TEEALIE }
individual();
/] TEEILTE
} Derivation B

int individual(){
A B [EE DALE;
}

abstract int individual();



11 [VISITOR]

» Element(Z—4%#&) &« Visitor(JUIELO Ty 7)) %
TEEUCBRIATCES L SIcT B,

<<Element>> <<Visitor>>

String accept( Visitor v ); String visit( ElementA e );
String visit( ElementB e );

Element A ElementB
HashMap dataA; List dataB; Visitor | Visitor 2
String accept( Visitor v ){ String accept( Visitor v ){ String visit( ElementA e ){ String visit( ElementA e ){
return v.visit(this); return v.visit(this); // e.dataA DALIET // e.dataA DILIE2

} } ] }
String visit( ElementB e ){ String visit( ElementB e ){
// e.dataB DILIE] // e.dataB DILIE?

} }
Client (How to use these?)
Element e = new ElementA();

Visitor v = new Visitor2();
System.out.println( e.accept(v) );



Handler myBoss = null;
void handle( request ){

J

1 2 [CoR(CHAIN OF RESPONSIBILITY)]

« JLIRFER%E B0 CALE

i CE R o Ic b EAICEES

« FICTTKIEEHPDRBRXILIETERL G0 [EWRHNSHILTEDS LD (C

JANZS

HandlerA

requestzLIE 9 %

myBoss

myBaoss

HandlerB

Handler myBoss = a;
void handle( request ){
if (requestZz ALIE T = 73 L) {
/] LEICIEES

myBoss.handle(request);

}
/] BHTUNET S

)
HandlerC

Handler myBoss = a;
void handle( request ){
if(requestZ ALIE T =78 W) {
/] LEICIEES

myBoss.handle(request);

]
/] BHTUNET S

}

myBoss

myBoss

HandlerD

Handler myBoss = b;
void handle( request ){
if(requestZz AL T E 2 W){
// ERICEES

myBoss.handle(request);

]
/] BEDTUET S

)
Handlerk

Handler myBoss = b;
void handle( request ){
if(requestZz AL TE 2 W){
/] ERIICEES

myBoss.handle(request);

]
/] BEDTUNET S

}

d.handle(req)




13 [DECORATOR]

= Java @ |0Stream D &L D lc. AWEZNITINZ S5 N5 NIETES

Decorator d = new FruitDecorator( new CreamDecorator( new SpongeCake(/\Z&#2,98)));
System.out.printin( d.operation() );
S AN IT—F %o Tce FIITV U —L%ZESlce FICT7I—YZDETc,

<<Component>> . nsonent

String operation();

O..n

Leaf Decorator
String operation(); String operation();
SpongeCake CreameDecorator FruitDecorator
String operation(){ String operation(){ String operation(){
return “AMN> I —x% return compnent.operation()  return component.operation()

((Esypets s ¥ +*F IV )—LZEST, ", + " FIIKITIN—VEDE, 7
} } }



14 [FLYWEIGHT]

x $HBDTTADEA VAT VA THBZREN D Z Flyweight Object (€8] D 11795
» > XEY O A VRY 2 XAERRRE O

«  Flyweight Object (& REEZFF > TIEWIFR W (immutable THERITTIE7R S 70N
» CINBSMEEIN DD SIEND T

Client FlyweightFactory

Flyweight flyweight = Flyweight.getinstance();
public static HeavyObj createHeavyObj(){
return new HeavyObj(flyweight);

}

HeavyObj obj=
FlyweightFactory.createHeavyQObj();
obj.doSomething();

use Instantiate
HeavyObj Flyweight
Flyweight flyweight;
public HeavyObij( flyweight ){ HeavyObjd @SR

this.flyweight = flyweight; (REBT—Y)
}



15 [ITERATOR]

» UXARDSIEREBD ICERERD LT

= Java TIFEZEAPIDERED G S

= java.utiL.Enumeration. java.util.lterators java.util:.Listlterator

It.next()

It.next()

Java®Dlterator

[terator 1t = list.iterator();
while(it.hasNext()){

elem.doSomething();

)

ElementObj elem = (ElementObj)it.next();

JDKEDYE LU TFD K S ICA

UT

I

for(ElementObj elem : list){
elem.doSomething();

)




16 [MEMENTO]

« Memento: FER. &£am. BUWNHDm
« Undo #gedD DL/ COMMAND
» Processorid. CommandZzStacklc &> TH <

» Undo LfcWeE Ed Stack h's AN KRZ2ED 1 U< Invoker |c
unexecute() =E{Ts 5,

Command

void execute(){
X=X+ 1;

}

void unexecute(){
%= g I

}

Client Processor & @@ - Invoker

¢ Command Queue

Command Stack .



17 [PROXY]

« ZRIK(

) &
& 1KHR

ect

RealSub]
C ALIHE

( Proxy )l

.92 »»

— w..;.a‘.‘.. . T
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T2 2T TUYYTYYTTY" '

.
v 5 \ \ ..I . =
DOOOK ,CJfﬂﬂﬂ.f.fCJCJ.ﬂ.ﬂ‘/H.C/_z_
Y Y Y'Yy ‘.4.4,4.4 Y'Y Y YT Y Y YY Y Y'Y
Y YT I I I MMM T T T T YT YT YT YT Y YT
oo e s e e s e e sesssnsesssss
B RRRNNNNRNRRRNRRRRRRRRReS
_,;_.,,4“444J4444444444J444J,

9%

17
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== 7
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) »
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L

x |
T I—ZUJ
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e
AU

B
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Do

RMI/IIOP
etc.

L 00 100KUp

e«
S

uf}i‘i

metning(reg)y

&

=

.
™

o
N

10,
= ¢

\

eturn real.doosometning(req);

/[ 1

<
:') &

-
i3
A

Y

&

~roxy.aosometning(req).
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138 [STRATEGY]

« interface M\EIU T MIBRBEDEL S algorithm
ZEIMICEWD T S EICED

Client (How to use these?)

context.setStrategy(new PlusStrategy());
context.doSomething( 1, 2 );

<<Strategy>>
Context

Strategy strategy; int algorithm(int X,int y)
void setStrategy(Strategy s){

strategy = s;
}
Int doSomething(int x,int y){

return strategy.algorithm(x,y); PlusStrategy MinusStrategy

}
int algorithm(int x,int y){ int algorithm(int x,int y){
return X +; return x - vy;

} }



19 [ABSTRACT FACTORY]

x HRICEKSADBEEAT Y 7 M Family )&2&F>TWT. S Y/HA{L IR
7542%73?7/17 I\(Product)%i/rzzﬁ/xﬂ:btb\

x A VRY VA Z1TD L% Factory )= 1E>C. Client D5 Product @1 > &
5 A LR % D EET B

= Factory  Client 5BV ZAZ L KD TIFRS AV T —A
( AbstractFactory )Z 719 2HIC Uc AN ERE TR

Client

AbstractFactory factory = new ConcreateFactory();
AbstractProduct product = facotry.createProduct2()
product.doSomething();

<<AbstractFactory>>
<<AbstractProduct>>
AbstractProduct createProduct] ()
AbstractProduct createProduct?()
ConcreteFactory Product | Product 2

AbstractProduct createProductl ()
AbstractProduct createProduct?()




20 [BUILDER]

Director (ZDJI\Y —>%{E > Client 7H7Z ZL)H . ZEXREmz AU DK

TEIFEHRZE U T Product 21E5 &= lce FDOFE% Builder c—#f%{t 9 %

Java @O XMLZ A4 7Y OFEREFIEE EDZ1 7Y

(Crimson. Xerces. GNU JAXP..) Zf&#>cH—#& — BUILDER/NY —V

Director (Client)

Concrete b = new ConcreteBuilder();
b.createProduct();

b.addPart1( 851 );

b.addPart2( &8&@2 );

AbstratProdut p = b.getResult();

<<Builder>>

void createProduct()

void addPart1()

void addPart2()
AbstractProduct getResult()

<<AbstractProduct>>

ConcreteBuilder

void createProduct()

void addPart1 ()
void addPart2() Product 1 Product 2

AbstractProduct getResult()



21 [FACTORY METHOD]

x HDIATITV M ZEDESIC EHBIEIEFIEDREE 5 Tc Do E1TRIC
BRI 27 DA ZEULBRATCWEEIC TR ZA VAR VAT DAYy K%

» 19 [ABSTRACT FACTORY] @ createProduct() XV w K& I
FACTORY METHOD, =5t 19 [ABSTRACT FACTORY] & 21 [FACTORY
METHOD] =D TC—2®/\F—>

ComplexProduct p = Factory.createProduct();

p.doSomething();
ComplexProduct p = new ComplexProduct();

/] FERELIE

p.addSomething();

p.setSomething(); Factory

// PoEZBESIChES T public static ComplexProduct createProduct(){

p.doSomething(); ComplexProduct p = new ComplexProduct();
p.addSomething();

p.setSomething();
}




22 [PROTOTYPE]

» SR BB EIRA T 7 K. FDOE
59 [c. H—2D1E> ¢ Client [clde Z® Clone
(BR) ZEHE S,

Client Prototype

Prototype p = new Prototypel(); Prototype clone()

Prototypepl[] massProduct = new Prototype[100]; B Mt BB IBA A
for(intcnt=0; cnt< 100 ; cnt++){ i )

massProduct[cnt] = p.clone();

}

BET— 5 5




23 [SINGLETON]

» JOBARNT—RICBRDIATI IR
» FEICTTOLLANT—EICIRDS C E T BAFUEWLWADLWLDE - - -

« ozl Java EE OV AT Y Y Kh Passivate/Active e b &
A IR IADNER =S

« VA KT % private lc L CWTH reflection AT 7 k&= ERLEIEE

Client Singleton
Singleton.getlnstance().doSomething(); private Singleton instance = null;
private Singleton(){
super ();

}

public static synchronized Singleton getlnstance(){
If( instance == null ){
instance = new Singleton();

}

return intance;

J






