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GoF

GoF , Thingking in Java (Java )
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J2EE Java API
Toolkist( )
J2EE
( )
J2EE
J2EE
1. J2EE
2. J2EE J2EE
J2EE
(GoF ) J2EE J2EE,
3.J2EE GoF
GoF J2EE
GoF Java J2EE
GOF n n
Java J2EE,
Weblogic J2EE
J2EE J2EE
J2EE J2EE
J2EE J2EE
Java (
)
GoF
EJB Richard Monson-Haefel zwww . EJBNow. com
Richard GoF ,

Design Patterns

Most developers claim to experience an epiphany reading this book. If you"ve never
read the Design Patterns book then you have suffered a very serious gap in your
programming education that should be remedied immediately.

, " "(
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Factory

Sample
Sample sample=new Sample();

sample
Sample sample=new Sample(

sample

Sample sample=new Sample(

Sample

, Sample

Sample ,

Jive ,
new.
Sample
, s ) Sample
);
(Encapsulation) (Delegation);
);
; Sample Factory
MySample, , Sample

MySample HisSample . ,

Sample mysample=new MySample();
Sample hissample=new HisSample();

,Sample

Sample
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, MySample
Sample sample=Factory.creator();

, Sample

s , factory,

(Factory Method)

(Abstract Factory).

y Factory

10
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, Sample2 Sample3
FactoryMethod

Sample ,

Abstract Factory

11
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ComputerProdicer

+yetProducerdwhich:String): ComputerProducer

interface
RAA

Creates Creates

MacProducer PCProducer

+rreateCPLUOICPL +rreate CPLIOCPL
+rreateRAMO:RAM +createRAMO:RAM

Creptes

Credtes

Creates

interface

poh

Creates

MacCPU PCCPU

. interface RAM

:MacProducer PCProducer,
CPU  RAM,

Jive  ForumFactory

public abstract class ForumFactory {

interface CPU;

createCPU()

private static Object initLock = new Object();

private static String className =

"com. jivesoftware.forum.database.DbForumFactory";
private static ForumFactory factory = null;

public static ForumFactory getlnstance(Authorization authorization) {
//1f no valid authorization passed in, return null.

if (authorization == null) {
return null;
}
// Singleton
if (factory == null) {
synchronized(initLock) {
if (factorv == nul {

createRAMQ),

12
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Jive ,
, ForumFactory

private static String className =
"com. jivesoftware.forum.database.DbForumFactory™;

forum
com. jivesoftware.forum.database.DbForumFactory

, , Singleton
proxy ,proxy forum , forum
guest, ’
, proxy, ,

13
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Prototype( )

Prototype

?

Java clone() ( clone() ),
Prototype

(ConcretePrototype):

15
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Prototype

AbstractSpoon spoon = new SoupSpoon();
AbstractSpoon spoon = new SaladSpoon();

AbstractSpoon
Java  Prototype clone()
Java
Interator

Java

16
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Builder
Builder
Builder ,
.Builder
?
( ),Builder
?
,Builder
, Builder Director

Director , Builder
( ), Director

17
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Builder ConcreteBuilder:
Builder ;

Product:

18
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public interface Product { }

public interface Part { }

Builder
ConcreteBuilder builder = new ConcreteBuilder();
Director director = new Director( builder );

director.construct();
Product product = builder.getResult();

Builder
Java , " "(Pool) , ,
" " 7 " II( 7
), n Il, ,
Builder Director " " ,

:Recycle broken objects in resource pools

19
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Singleton(

Singleton Java

Singleton
Singleton

?

Singleton

Class

20
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Singleton

21
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Facade( )

Facade

Facade JDBC .

Jsp
s , facade
Class.forName <driver> , Mysql Oracle ,
facade driver
Facade , )

mublic elass DRComnare £

22
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, facade

, facade ,
. facade.

23
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Proxy( )
Proxy s
,Proxy ,
Proxy?
1.
Proxy ’
ForumProxy
2.
€y ,
, Proxy
2 Internet
, Proxy
Java . . Java
Proxy?
Jive ,
Forum Jive , Forum
ForumPermissions

, Jive ,
( ),Jive

public class ForumPermissions implements Cacheable {

Viza

24



(Patternsin Java) -- http://www.jdon.com

25



(Patternsin Java) -- http://www.jdon.com

,Forum ForumPermissions s
Forum :ForumProxy . , Forum ,

26
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DbForum Forum .

s ForumProxy ,
ForumProxy ,ForumProxy " "
, , Proxy,
Proxy
Jive . , s
Factory
, Forum ForumProxy,Jive Forum Factory
, ForumFactory, , ForumFactory
getlInstance() , Singleton( , ,
, ),getlInstance() ForumFactoryProxy.
ForumFactory, ForumFactory ForumFactoryProxy?
, forum.
ForumFactoryProxy

27
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public class ForumFactoryProxy extends ForumFactory {

protected ForumFactory factory;
protected Authorization authorization;
protected ForumPermissions permissions;

public ForumFactoryProxy(Authorization authorization, ForumFactory factory,
ForumPermissions permissions)

{
this.factory = factory;
this.authorization = authorization;
this.permissions = permissions;

}

public Forum createForum(String name, String description)
throws UnauthorizedException, ForumAlreadyExistsException

{
// forum
if (permissions.get(ForumPermissions.SYSTEM ADMIN)) {
Forum newForum = factory.createForum(name, description);
return new ForumProxy(newForum, authorization, permissions);
}
else {
throw new UnauthorizedException();
}
}
createForum ForumProxy, Proxy , Proxy
Proxy:ForumProxy  ForumFactoryProxy.
Forum Forum;
, Factory
Jive , Forum
Proxy ,Proxy

copy-on-write . ,

28



(Patternsin Java) -- http://www.jdon.com

Collection, hashtable, ;
, hashtable
collection lock, lock,
, lock.
public void foFetches(Hashtable ht){
synchronized(ht){
//
}
}
Collection , ,
Collection
clone Collection, clone
Collection . , Collection clone ,
clone .Hashtable clone , Key value clone,
Clone ]
public void foFetches(Hashtable ht){
Hashttable newht=(Hashtable)ht.clone();
}
) clone , s
clone
clone, ,
clone
) Collection.
Proxy ; copy-on-write
Proxy , RMI  Corba Proxy
Proxy , http://www.research.umbc.edu/~tarr/cs491/lectures/Proxy.pdf
Sun Explore the Dynamic Proxy APl Dynamic Proxy Classes

29
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Adapter( )
, Adaptee( )
Adaptor( )
?
?
Adapter ( ).
?
Adapter , "think in Java"™ " " .
(composition) (inheritance).

public class SquarePeg{
public void insert(String str){
System.out.printIn("SquarePeg insert():"+str);

public class RoundPeg{
public void insertintohole(String msg){
System.out.printIn(**RoundPeg insertintoHole():"+msg);

RoundPeg , , Adapter

public class PegAdapter extends SquarePeg{

private RoundPeg roundPeg;
public PegAdapter(RoundPeg peg)(this.roundPeg=peg;)

public void insert(String str){ roundPeg.insertintoHole(str);}

30
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}
,RoundPeg Adaptee, .PegAdapter Adapter, Adaptee(
RoundPeg) Target( SquarePeg)
(composition) (inheritance)
PegAdapter SquarePeg new RoundPeg
roundPeg insert() , new extends
Java
PegAdapter SquarePeg, SquarePeg
RoundPeg, Java (implements)
(interface)

public interface IRoundPeg{
public void insertintoHole(String msg);

public interface ISquarePeg{
public void insert(String str);

RoundPeg  SquarePeg,
public class SquarePeg implements ISquarePeg{
public void insert(String str){
System.out.printIn(’*SquarePeg insert():"+str);

public class RoundPeg implements IRoundPeg{
public void insertintohole(String msg){
System.out.printIn("'RoundPeg insertintoHole():"+msQ);

PegAdapter, two-way adapter:
public class PegAdapter implements IRoundPeg, ISquarePeg{

private RoundPeg roundPeg;

31
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private SquarePeg squarePeg;

//

public PegAdapter(RoundPeg peg){this.roundPeg=peg;}
//

public PegAdapter(SquarePeg peg)(this.squarePeg=peg;)

public void insert(String str){ roundPeg.insertintoHole(str);}

Pluggable Adapters, adapters Reflection
Public

32
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Composite( )

Composite
Composite Composite
, Composite (lIterator)
Composite Iterator Chain of Responsibility
Composite
1.
2.
Composite?
Composite Composite
Component
interface,
public abstract class Equipment
{
private String name;
//
public abstract double netPrice();
//
public abstract double discountPrice();
//
public boolean add(Equipment equipment) { return false; }
//
public boolean remove(Equipment equipment) { return false; }
//
public lterator iter() { return null; }
public Equipment(final String name) { this.name=name; }
}

33



(Patternsin Java) -- http://www.jdon.com

Equipment Component ,Equipment

public class Disk extends Equipment

{

Disk

public Disk(String name) { super(name); }

// Disk 1
public double netPrice() { return 1.; }
// disk 0.5

public double discountPrice() { return .5; }

( Primitive)

abstract class CompositeEquipment extends Equipment

{

private int i=0;
// Vector - -
private Lsit equipment=new ArrayList();

public CompositeEquipment(String name) { super(name); }
public boolean add(Equipment equipment) {

this.equipment.add(equipment);
return true;

}

public double netPrice()

{
double netPrice=0.;
Iterator iter=equipment.iterator();
for(iter.hasNext())

netPrice+=((Equipment)iter.next()).netPrice();

return netPrice;

}

public double discountPrice()

{

double discountPrice=0.;
Iterator iter=equipment.iterator();
far(iter_hasNext)
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CompositeEquipment Equipment,
, Iterator,lterator Java Collection Iterator
CompositeEquipment : Chassis Cabinet

35
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public Cabinet(String name) { super(name); }
public double netPrice() { return 1.+super.netPrice(); }
public double discountPrice()

{ return .5+super.discountPrice(); }

}

Composite

Composote

Cabinet cabinet=new Cabinet("'Tower™);

Chassis chassis=new Chassis("'PC Chassis");

// PC Chassis Tower  ( )
cabinet.add(chassis);
// 10GB PC Chassis ( )

chassis.add(new Disk(''10 GB"));

// netPrice() ;
System.out.printIn('netPrice="+cabinet.netPrice());
System.out.printin("discountPrice="+cabinet.discountPrice());

netPrice() discountPrice() Composite Iterator
Composite
(forum) (message),
Composite Jive
Jive
Jive ForumThread  ForumMessages container( ).
ForumThread CompositeEquipment. messages
[thread]
|- [message]
|- [message]
|- [message]
|- [message]
|- [message]
ForumThread

36
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CompositeEquipment,

Jive Jive
Jive

37
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Decorator( )
Decorator " " " " , (decorator)
, decoratee. Decorator
Decorator
, . Decorator
Decorator?
Decorator : .Decorator
?
Adapter , Adapter : ,Adapter
, Decorator , , ;

Work : , Decorator

38
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Decorator , SquarePeg decoratee( ),
decoratee " ",

39
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System.out.printIn(((String) (listlterator.next()))

- ");
}
}
}
, insert ,
,Decorator ,

Work squarePeg = new SquarePeg();
Work decorator = new Decorator(squarePeg);
decorator.insert();

Decorator

FileReader fr = new FileReader(filename);
BufferedReader br = new BufferedReader(fr);

Java 1/0 API Decorator ,1/0 ,
Jive Decorator
, " XXX", "

1BM Java Jive , Jive ForumMessageFilter.java

Decorator , , Decorator, :
, ForumMessageFilter Decorator
) Decorator , Decorator ,
Decorator , (Decoratee  Decorator).
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Bridge
Bridge
?
, (concrete subclass), concrete
1. , , , concrete class:
2. , concrete class
( ) , .
s , . Bridge
?
( ), Bridge ,

public abstract class Coffee

{
Coffeelmp coffeelmp;
public void setCoffeelmp() {
this.Coffeelmp = CoffeelmpSingleton.getTheCoffelmp();
}
public Coffeelmp getCoffeelmp() {return this.Coffeelmp;}
public abstract void pourCoffee();
}

Coffeelmp .

41
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, . concrete class:

42
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Coffeelmp

Bridge , : s
1.
2.
3.
4.
, , ) (Singleton)
hold Coffeelmp:
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return coffeelmp;

//
CoffeelmpSingleton coffeelmpSingleton = new CoffeelmpSingleton(new
MilkCoffeelmp());

//
MediumCoffee mediumCoffee = new MediumCoffee();
mediumCoffee.pourCoffee();

//
SuperSizeCoffee superSizeCoffee = new SuperSizeCoffee();
superSizeCoffee.pourCoffee();

: Bridge Coffeelmp  Coffee , Coffeelmp
Bridge EJB

EJB Data Access Object (DAO) , ,
DAO.

1.Business Object ( Coffee)

DAOImplementor.

2_.Data Access Object ( Coffeelmp)

3.DAOImplementor  OrderDAOCS, OrderDAOOracle, OrderDAOSybase( MilkCoffeelmp
FragrantCoffeelmp)

, "INSERT INTO " ,0rderDAOOracle  Oracle OrderDAOSybase
Sybase

4. (Cloudscape, Oracle, or Sybase database via JDBC API)
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Flyweight( )

http://www.jdon.com 2002/05/02

Flyweight
( ), « )
?
, , (context), , Flyweight
intrinsic extrinsic
, , Flyweight Factory
.Flyweight ,Flyweight factory Flyweight
pool ( )
Flyweight ,
Flyweight (pool)
?
Flyweight

public interface Flyweight

{

public void operation( ExtrinsicState state );
}
/ ( )

public interface ExtrinsicState { }

(ConcreteFlyweight) , ,
ConcreteFlyweight , (intrinsic),
,ConcreteFlyweight

public class ConcreteFlyweight implements Flyweight {
private IntrinsicState state;

nithlic vnid nneratinn( FxtrincicState ctate )

45
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{
//
}
}
, Flyweight ,
ConcreteFlyweight:

public class UnsharedConcreteFlyweight implements Flyweight {

public void operation( ExtrinsicState state ) { }

}
Flyweight factory Flyweight ( ),
Flyweight , factory , ,Factory

public class FlyweightFactory {
//Flyweight pool
private Hashtable flyweights = new Hashtable();

public Flyweight getFlyweight( Object key ) {
Flyweight flyweight = (Flyweight) flyweights.get(key);
if( flyweight == null ) {
// ConcreteFlyweight

flyweight = new ConcreteFlyweight();
flyweights.put( key, flyweight );

return flyweight;

,Flyweight ,

FlyweightFactory factory = new FlyweightFactory();
Flyweight flyl = factory.getFlyweight( "Fred" );
Flyweight fly2 = factory.getFlyweight( "Wilma™ );

46
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, Factory , Factory
Flyweight XML
Flyweight , cD , XML , cD
cD :
1. (year)
. (artist)
3. (title)
CD. " " ConcreteFlyweight.

UnsharedConcreteFlyweight.

XML

47
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cD 3 ,CD , ,
( ).
CD Flyweight:

" " ConcreteFlyweight:

Flyweight factory, ConcreteFlyweight:Artist
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CD ,Flyweight , flyweight ,

49
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Template

Template

Java Template , . ,

, benchmark() . benchmark() s

50
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public void benchmark() {

for (int i = 0; i < Integer.MAX VALUE; i++){
System.out.printtIn("i="+1);

,Template , ?

Benchmark operation = new MethodBenchmark();
long duration = operation.repeat(Integer.parselnt(args[0]-trim()));
System.out.printIn(*The operation took " + duration + " milliseconds");

, , Benchmark s ,

51
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Memento( )
Memento
memento
Memento ,

Memento

52
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Memento Originator number  file . Originator
number  file , setMemento()
Memento , s .
Memento Jsp+Javabean
Jsp s , . Email ,
, " Submit" Jsp
First Name ,Last Name ,

53
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#: Metlzcope

USER REGISTRATION
* Required Fields
First Name Last Name"
IRm_:[e r | l
Flease enter your last name

E-Mail* Zip Code”
I I | -
Pleaze enter a vabd emad address Fleaze enter a vabd zp cods
User Name "
Irag& rm [
Password Confirm Password

What music are you interested in?
¥ Rock [ Pop F Bluegrass
F Bluez [ Jarz [ Country

Would you like to receive e-mail notifications on our special sales?
& Yes © No

, Javabean scope="request" scope='"'session"
Memento

JavaWorld , Javabean
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Observer
Java , (design pattern) ,
, java java
, , , ,Observer( )
’ , Java
, Observer
" , , Observer patern.
. product Observer ,
product ,Observer , update
notify
HameCbzerver
UPdate
Froduct
SetName ()
SetPrice()
FriceQbserwver
Update
Java APl Observer Java.util.Observer.
extends Java.util.Observer
. Add/Delete observer :
2. (notisfty) observer
// Jsn llseRean

55
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, product setXXX , notify( ) , Jsp
setXXX( ), notisfyObservers ,

56
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Jsp , , , Submit
Jsp
if (request.getParameter(*'save™)!=null)

Javabeans , setName setPrice

58
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NameObserver :name changet to ?????(Jsp )
PriceObserver :price changet to ???(Jsp );
1
Jsp
!
Jsp , , Java

NameObserver :name changet to

PriceObserver :price changet to 9.22

59
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Chain of Responsibility(

Chain of Responsibility

Chain of Responsibility(CoR) (classes)
, request.
A B
(chain)
?
CoR, CoR.
Handler

public interface Handler{
public void handleRequest();

request request,

public interface Handler{
public void handleHelp();
public void handlePrint();
public void handleFormat();

Handler
public class ConcreteHandler implements Handler{
private Handler successor;

public ConcreteHandler(Handler successor){

this.successor=successor;

public void handleHelp(Q{
// Help

request,

61
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public void handlePrint(){
// print Print
successor.-handlePrint();

}
public void handleFormat(){
// Format format
successor.handleFormat();
}
}
help, Print Format
request

request

public interface HelpHandler{
public void handleHelp();

public interface PrintHandler{
public void handlePrint();

public interface FormatHandler{
public void handleFormat();

public class ConcreteHandler
implements HelpHandler,PrintHandler,FormatHandlet{
private HelpHandler helpSuccessor;
private PrintHandler printSuccessor;
private FormatHandler formatSuccessor;

public ConcreteHandler(HelpHandler helpSuccessor,PrintHandler
printSuccessor,FormatHandler formatSuccessor)

{

this._helpSuccessor=helpSuccessor;
this.printSuccessor=printSuccessor;
this.formatSuccessor=formatSuccessor;

62



(Patternsin Java) -- http://www.jdon.com

public void handleHelp(){

public void handlePrint(){this.printSuccessor=printSuccessor;}

public void handleFormat(){this.formatSuccessor=formatSuccessor;}

request
ConcreteHandler

3: Handler
public interface Handler{
public void handleRequest(String request);

Handler
public class ConcreteHandler implements Handler{
private Handler successor;

public ConcreteHandler(Handler successor){
this.successor=successor;

public void handleRequest(String request){
if (request.equals("Help™)){
// Help
}else
//
successor.handle(request);

request  String
Request

Handler
public interface Handler{
public void handleRequest(Request request);

}

Request

63
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public class Request{
private String type;

public Request(String type){this.type=type;}

public String getType(){return type;}

public void execute(){
//request

Handler
public class ConcreteHandler implements Handler{
private Handler successor;

public ConcreteHandler(Handler successor){
this.successor=successor;

public void handleRequest(Request request){

if (request instanceof HelpRequest){
// Help

Yelse if (request instanceof PrintRequst){
request.execute();

Yelse
//
successor.handle(request);

}
}
}
CoR, , , Chain of Responsibility.
CoR
Java AWT1.0 CoR, Java.l.1l
Observer CoR
CoR Handler.
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Command
Command ,
.Command ,
confuse.
Command
Command
, (
7 7 ( )
, Command
,Factory ,
Command , "
?
Command ,
Collection List
Command

, Command

, ( )

,Command

/ Command,
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, Command, Command ,

List , . .
Engineer Programmer , Command :

66
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, , , TestCommand
, , , , " List .
Command Undo
Command .Java  Swing Command ,
Java , .

http://ww.patterndepot.com/put/8/command.pdf
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State
State , ; ,
?
State , If elseif else
State
s , property
’ ’ ( ) 7
State.
?
" if..elseif ,
if (which==1) state="hello";
else if (which==2) state="hi"";
else if (which==3) state="hye";
" ", state which ,which state
if (state.eugals(bye™)) state="hello";
else if (state.eugals('hello™)) state="hi";
else if (state.eugals(hi')) state="hye";
" ", state "hello" "hi", ""bye";
"hello”, , State
"hello"-->"hi"-->"bye"-->"hello" ,
State , State , ,
State

68
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, push pull , Context , ,
State
,state , , ,State
, , , State ,
: s Open Close

69
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TcpConnection, Tcp

State
POP , , start HaveUsername Authorized quit,
State
. s State.
, State.
State
1.state manager , , Context state
manager, state manager
2. 7
Context ; s
public abstract class State{
public abstract void handlepush(Context c);
public abstract void handlepul I (Context c);
public abstract void getcolor();
}
state manager , State manager Context
, push pull
-handlepush() handlepull(); push  pull getcolor()
public class BlueState extends State{
public void handlepush(Context c){
// push " blue green" ;
c.setState(new GreenState());
}
public void handlepull(Context c){
// null " bhlue red" :
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blue

: State manager Context:

71
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, State  refactorying

, ,handlepush  handelpull

the State and Stategy
How to implement state-dependent behavior
The state patterns
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Strategy

Strategy( )
Strategy ,
Stratrgy , ,
, (bar), ,
RepTempRule
replace()
i)
RepTempFuleOne EepTempFule Two
replace () replace ()
’ RepTempRule

public abstract class RepTempRule{

protected String oldString=""';
public void setOldString(String oldString){
this.oldString=oldString;

nrotected Strina newStrina=""':
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RepTempRule abstract , replace
1 aaa bbb;
aaa ccc;

RepTempRuleOne RepTempRuleTwo
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Strategy , Strategy
Strategy  Factory ,Strategy ,
Factory
Strategy
1. ;
2. :
3. :
4. , bar
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Mediator( )

Mediator

Mediator?

, , Mediator .
, Mediator , ,

Meiator ,

Visitor Observer
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public class ConcreteColleaguel { }

public class ConcreteColleague2 { }

Mediator, Mediator ,
,Mediator . Mediator
Mediator , GUL.;
, MessageMediator, request/reponse
MVvC  J2EE ,View Controller Mediator,
Mediator.

Jsp
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Interpreter( )

Interpreter

Interpreter , , ,

public interface AbstractExpression {
void interpret( Context context );

public interface Context { }
AbstractExpression

public class TerminalExpression implements AbstractExpression {
public void interpret( Context context ) { }

public class NonterminalExpression implements AbstractExpression {
private AbstractExpression successor;

public void setSuccessor( AbstractExpression successor ) {

this.successor = successor;

public AbstractExpression getSuccessor() {
return successor;

public void interpret( Context context ) { }
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Visitor
Visitor
Java ,Visitor collection
Visitor?
Java  Collection( Vector Hashtable) , Collection
If ,

Iterator iterator = collection.iterator()
while (iterator.hasNext()) {
Object o = iterator.next();
if (o instanceof Collection)
messyPrintCollection((Collection)o);
else if (o instanceof String)
System.out.printin(*""+o.toString()+""");
else if (o instanceof Float)
System.out.printin(o.toString()+"f");
else
System.out.printin(o.toString());

}
, instanceof 0
. If else if . Visitor
Visitor?
, visitor

public interface Visitor

{
public void visitCollection(Collection collection);
public void visitString(String string);
public void visitFloat(Float float);

}

. Collection
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, , Collection Element,
Element ( , ,

Visitable, Accept , Collection

public interface Visitable

{

public void accept(Visitor visitor);

(Concrete class):

public class ConcreteElement implements Visitable
{
private String value;
public ConcreteElement(String string) {
value = string;
}
// accept
public void accept(Visitor visitor) {
visitor.visitString(this);

Concrete

public class ConcreteVisitor implements Visitor
{
// , Collection
public void visitCollection(Collection collection) {
Iterator iterator = collection.iterator()
while (iterator.hasNext()) {
Object o = iterator.next();
if (o instanceof Visitable)
((Visitable)o).accept(this);

public void visitString(String string) {
System.out.printin(*""+string+""");
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public void visitFloat(Float float) {
System.out.printin(float.toString()+"f");

}
}
visitCollection Collection ,
. Visitor
Visitor
(Collection) , ,
Visitor , ,
ConcreteElement . ConcreteElement2 ConcreteElement3.
Visitor , Visitor Visitable , Visitor
. Visitable, Visitor
Visitor . , , ,
Java Reflect
Reflect . Javaworld
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