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1. Baf5) (Singleton)

Intent

BR— 1M RRE—h, FRHZAINERERR.

Class Diagram
ER—MABMIERE. — M FAEBRSEEUR— M EEHSRECKELI.
FAEISIERERIE T AReBIS MIERECREENSRELS), RetBE A EHSREREIE—IIFAEEHTEE,

Singleton

-uniquelnstance: Singleton

-Singleton()
+getlniguelnstance(): Singleton

I

Implementation
I iN-HEFARE

LATSCHIAR, FABERSESE uniquelnstance #EEIRSEAIY, IXFFHMATIFAER, MNRIRBAENZE, BPAMASIAENL
uniquelnstance, MMTAHRIR.
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XNLMELZHIENE FEALEN, NRSNMEEEBREHAN if (uniquelnstance == null) , FFEILAES
uniquelnstance 73 null, BBASBZNMEIEHIIT uniquelnstance = new Singleton(); B, XIESEELHILEZ
7R uniquelnstance,

public class Singleton {
private static Singleton uniqueInstance;

private Singleton() {
}

public static Singleton getUniquelInstance() {
if (uniquelInstance == null) {
uniqueInstance = new Singleton();

}

return uniquelnstance;

}
I IEX- KRS

HIEAZ LM EER AT uniquelnstance HFELFNLZIR, RENERESLHIME uniquelnstance FIB A ST=4HLFER
ZE(aA,

(EREZLAM SRR TR H R ELIRIRATLL.

private static Singleton uniquelInstance = new Singleton();

I i s0-Lefe e
RFEXS getUniquelnstance() 75708, BBATE— P HIERRBEE— M EAZEBHNZITIE, INMER TEFLEIX

uniquelnstance,

BRI —MEBENZGEZE, HERBEHNZITENSAZER SR, BIE uniquelnstance EEWSERLT . X
S EAEEERENT I, RIGZ5AE4ERRE, FMEFER.

public static synchronized Singleton getUniqueInstance() {
if (uniqueInstance == null) {
uniqueInstance = new Singleton();

}

return uniquelnstance;

}
IV NERIEH-KIERE

uniquelnstance REEWLHUL—IR, ZERAILBERZERT. MR ERFEXNLANIFEoIRBHT, REH
uniquelnstance JRB#SLHNLET, A REHITIOBL.

WERIGBSTFIRT uniquelnstance BB EEWLANL, MRIKBHLHIL, BPAAXITEULEDHITINEL.
public class Singleton {

private volatile static Singleton uniqueInstance;
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private Singleton() {
}

public static Singleton getUniqueInstance() {
if (uniqueInstance == null) {
synchronized (Singleton.class) {
if (uniquelInstance == null) {
uniqueInstance = new Singleton();
}
}
}

return uniquelnstance;

}

S NHSI, BHERERT—if1BM. £ uniquelnstance == null (IER T, UIRENEEEHIIT T if 15D,
AR NEIZESHN I IBAHRA. BAKE (IEORNEMMHRIE, EEMNMEEESHIT uniquelnstance =

new Singleton(); XFHiEM, REBLERIEM, BATMSHITRRLENL., ELRERANERKES, HEHR
E(ERRA if 1B,

if (uniqueInstance == null) {
synchronized (Singleton.class) {
uniqueInstance = new Singleton();
}
}

uniquelnstance 3 volatile KEFEIMBRRBLER, uniqueInstance = new Singleton(); XERAABESC
B /\Yq— 1t/
B A=EHT:

1. J9uniquelnstance D ECATETIA
2. 8R4 uniquelnstance
3. J& uniquelnstance 5[5 ECHIAR TR HBE

BEBETF JvM EEIESERRYFYE, RTIRFEEEES 1>3>2, IS EHHERAENE N Mo@, (BEES
HIENE T 2SH—NEIEREESEYRAIER, Flan, SFZE T, T 1703, AT T, AR
getUniquelnstance() JE& IR uniquelnstance A~A%, EIIR[E] uniquelnstance, {BILLAT uniquelnstance IRRAEHIIA
&,

{568 volatile ATLIZELE JvM BOIESERE, (RIFESEATHE FHARERIEAT.
V ERSPRIERIECI

24 Singleton SENNEAT, F2SAERE SingletonHolder ;[§EHWINEHAE. REXNIAEM getUniquelnstance() Fik
MimfiA& SingletonHolder.INSTANCE B SingletonHolder A&4RINE, AT#HIREML INSTANCE L4, FH JvM BE
iR INSTANCE R#EELHIE—IR,

XL AMNEREEALANFE, MR WM R T EREL 2035,
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public class Singleton {

private Singleton() {
}

private static class SingletonHolder {
private static final Singleton INSTANCE = new Singleton();

public static Singleton getUniqueInstance() {
return SingletonHolder.INSTANCE;

VI #57445C3

public enum Singleton {
INSTANCE;

private String objName;

public String getObjName() {
return objName;

public void setObjName(String objName) {
this.objName = objName;

public static void main(String[] args) {

/1 ERFIIAL,

Singleton firstSingleton = Singleton.INSTANCE;
firstSingleton.setObjName("firstName");
System.out.println(firstSingleton.getObjName());
Singleton secondSingleton = Singleton.INSTANCE;
secondSingleton.setObjName(“secondName") ;
System.out.println(firstSingleton.getObjName());
System.out.println(secondSingleton.getObjName());

/1 [RESIRENLAI,
try {
Singleton[] enumConstants = Singleton.class.getEnumConstants();
for (Singleton enumConstant : enumConstants) {
System.out.println(enumConstant.getObjName());
}
} catch (Exception e) {
e.printStackTrace();
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}

firstName

secondName
secondName
secondName

ZELIESRFIIWERHITRFIINZ G, ALBRIZKLE). MECLIFEMER transient (ZIBFFIEFR, 7FE
S FRFIAI R FRF LRI TSI,

ZSCI A LARS LE 2§91, FEELESCIR, (@iY setAccessible() AR LUSRABMIEREAT AR BHEE S public,
RIREFBMIERETISEOMERISR, WREFHILXAINE, FEEMEREFRIPLEZ RGNS, %ZLHRE
B JWM RIERSSHNE—R, EASHI EARREIRE.

Examples

e Logger Classes

¢ Configuration Classes

¢ Accesing resources in shared mode

e Factories implemented as Singletons

JDK

e java.lang.Runtime#getRuntime()
e java.awt.Desktop#getDesktop()
e java.lang.Systemi#getSecurityManager()

2. fREBIJ" (Simple Factory)

Intent

FoE— I NREAEEFRERBET, FREIENREREO.

Class Diagram

BB T IESLHMCAURFERIRIE— 2R, XA AEEB I K, BB SSRRENZBIB N EIAFIER
SEhE.

XEHBEEE PSRBT ERISLEIFS, SPRABRENEEWE FRUARMNILECIN L. ERREES
Z0, NMRAERBBRI, PARBINEFEENERE FRET. ME—BEFERENEE, FIanEms:s,
BARTERIZ FREHEHITIZEXL.
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Client

T
«interfaces
Product
Z;E L
Concrete Product | _ SimpleFactory
toreates +createProduct(): Product

Implementation

public interface Product {

}

public class ConcreteProduct implements Product {

}

public class ConcreteProductl1 implements Product {

}

public class ConcreteProduct2 implements Product {

}

PATHY Client 2B & 7 SLAMCAMRD, XE—FMERAISSI. WIRAEZFEPFEXFLOINLRIE, HBEERIEN
BEIEBET .,

public class Client {

public static void main(String[] args) {

int type = 1;
Product product;
if (type == 1) {

product = new ConcreteProducti();
} else if (type == 2) {

product = new ConcreteProduct2();
} else {

product = new ConcreteProduct();
}
// do something with the product

}

LATRY SimpleFactory Z2fE8 T LM, EHAAIEREHITIARIZFEERA.
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public class SimpleFactory {

public Product createProduct(int type) {
if (type == 1) {
return new ConcreteProduct1();
} else if (type == 2) {
return new ConcreteProduct2();

}

return new ConcreteProduct();

public class Client {

public static void main(String[] args) {
SimpleFactory simpleFactory = new SimpleFactory();
Product product = simpleFactory.createProduct(1);
// do something with the product

3. I Bt (Factory Method)

Intent

EXT—MEIEMSRAEN, (BRFRREELGUCE N, T 75ACEhR FEREIFX.

Class Diagram
EBEI P, ENRINRS K, MEL] HiEF, RHRFISREENR.

TE, Factory B—* doSomething() 75i%, XNAEBEAE—IN"RAR, XTI factoryMethod() 75
EOIRE, 1ZAERHEN, SERFEETI.

<<i;ﬂe§acen Factory void doSomethig() {
rodyct | 0/ product = factoryMethod();
+actoryMethod(): Product !l do something with the product
& +doSomething(): void }
; ConcreteFactory Product factoryMethod() {
ConreteProduct| | return new ConcreteProduct();
+actoryMethod(): Product }

Implementation
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public abstract class Factory {
abstract public Product factoryMethod();
public void doSomething() {
Product product = factoryMethod();
// do something with the product

public class ConcreteFactory extends Factory {
public Product factoryMethod()
return new ConcreteProduct();

public class ConcreteFactoryl extends Factory {
public Product factoryMethod() {
return new ConcreteProduct1();

public class ConcreteFactory2 extends Factory {
public Product factoryMethod() {
return new ConcreteProduct2();

¢ java.util.Calendar

¢ java.util.ResourceBundle

¢ java.text.NumberFormat

e java.nio.charset.Charset

¢ java.net.URLStreamHandlerFactory
e java.util.EnumSet

¢ javax.xml.bind.JAXBContext

4. 3SR I~ (Abstract Factory)

Intent

BH—MEO, AT eI HEXREKIE .

Class Diagram

HRTT B RNENEKR, EHRRENEMAR— IR, ARXENREERN, BHERem—ietlE
HE, ML GFEARZATOE— ISR, XMMRLI & RARE.

WS I &XBRT I HiAEIREIERE—XISR, AbstractFactory HfY createProductA() 1 createProductB() 757&ER
BibFSEREM, XA N ERMEREREERE— ISR, XBFEIT HEEHEN.
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ETFRIENSRINFR RS EE Client {AHL, Client EjE1T AbstractFactory ERTERRNGEREIEH RN,
EXBEXANISMERABEXRME, Client FERECIZEHIXFEINIIR,

MNBBEXFRE, &I FRTEHES, B CilentZHE 7T AbstractFactory, T L] /5 iEEIVER T4,

AbstractFactory

Client

+createProductA(): AbstractProductA
+createProducU3 AbstractProductB

/N DN

ConcreteFactoryl ConcreateFactory2 AbstractProductA AbstractProductB

+createProductA(): AbstractProductA +createProductA(): AbstractProductA

+createProductB(): AbstractProductB +createProductB(): AbstractProductB ﬁ K f K

ProductAl ProductA2 ProductB1 ProductB2

[ ]

Implementation

public class AbstractProductA {

}

public class AbstractProductB {

public class ProductA1 extends AbstractProductA {
public class ProductA2 extends AbstractProductA {
public class ProductB1 extends AbstractProductB {

public class ProductB2 extends AbstractProductB {

public abstract class AbstractFactory {
abstract AbstractProductA createProductA();
abstract AbstractProductB createProductB();
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public class ConcreteFactoryl extends AbstractFactory {
AbstractProductA createProductA()
return new ProductA1();

AbstractProductB createProductB() {
return new ProductB1();

public class ConcreteFactory2 extends AbstractFactory {
AbstractProductA createProductA()
return new ProductA2();

AbstractProductB createProductB() {
return new ProductB2();

public class Client {
public static void main(String[] args) {
AbstractFactory abstractFactory = new ConcreteFactoryl();
AbstractProductA productA = abstractFactory.createProductA();
AbstractProductB productB = abstractFactory.createProductB();
// do something with productA and productB

JDK

e javax.xml.parsers.DocumentBuilderFactory
¢ javax.xml.transform.TransformerFactory

e javax.xml.xpath.XPathFactory

5.4ERksS (Builder)

Intent

HE—IURIETRE, FAIHRERGIE.

Class Diagram
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Director

+construct{Builder): void

'

]
[l
]
v
]
1
i

for all objects in structure:

Builder

+buildPart(): void

builder. buildPart();

ConcreteBuilder

R

Product

+buildPart(): void
+getResult(): Product

Implementation

AT 2—/M315289 StringBuilder SCHL, £%7 JDK 1.8

public class AbstractStringBuilder {
protected char[] value;

protected int count;

TR

public AbstractStringBuilder(int capacity) {

count = 0;
value = new char[capacity];

public AbstractStringBuilder append(char
ensureCapacityInternal(count + 1);
value[count++] = c;
return this;

private void ensureCapacityInternal(int
// overflow-conscious code

c) {

minimumCapacity) {

if (minimumCapacity - value.length > 0)

expandCapacity(minimumCapacity) ;

void expandCapacity(int minimumCapacity)

{

int newCapacity = value.length * 2 + 2;

if (newCapacity - minimumCapacity <
newCapacity = minimumCapacity;
if (newCapacity < 0) {

0)

if (minimumCapacity < @) // overflow

throw new OutOfMemoryError()
newCapacity = Integer.MAX_VALUE;

}

value = Arrays.copyOf(value, newCapacity);
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public class StringBuilder extends AbstractStringBuilder {
public StringBuilder() {
super(16);

@0verride

public String toString() {
// Create a copy, don't share the array
return new String(value, 0, count);

public class Client {
public static void main(String[] args) {
StringBuilder sb = new StringBuilder();
final int count = 26;
for (int 1 = 0; i < count; i++) {
sb.append((char) ('a' + 1i));

}
System.out.println(sb.toString());

abcdefghijklmnopgrstuvwxyz

JDK

¢ java.lang.StringBuilder
e java.nio.ByteBuffer

e java.lang.StringBuffer
e java.lang.Appendable
e Apache Camel builders

6. JRBREIL (Prototype)

Intent

ERRESLHIIEEECIETRAIRE, BESHIXNREREEH IR,

Class Diagram
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Client

Prototype

+operation(): void

ConcretePrototype objl = new ConcretePrototype();
ConcretePrototype obj2 = objl clone();

Implementation

public abstract class Prototype {

public class ConcretePrototype extends Prototype {

abstract Prototype myClone();

private String filed;

public ConcretePrototype(String filed) {
this.filed = filed;

@Override
Prototype myClone() {
return new ConcretePrototype(filed);

@0verride
public String toString() {
return filed;

public class Client {

public static void main(String[] args) {

+clone(): Prototype

&

ConcretePrototypel ConcretePrototype2

+clone(): Prototype +clone(): Prototype

Prototype prototype = new ConcretePrototype("abc");

Prototype clone = prototype.myClone();
System.out.println(clone.toString());

abc

JDK

java.lang.Object#clone()
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=. 1THE
1. &H{E5% (Chain Of Responsibility)

Intent

FEENUSEENSIRBER, NMERBEROREZNRGEZAIRESKR, BRENREN K, FoEX
FHRERXZER, BEE—IMYURGEEALL.

Class Diagram

o Handler: TEMAMEEXRAVEO, HESSHIEH#E (successor)

Client Handler
= +successor: Handler (<
+handleRequest(): void
ConcreteHandlerl ConcreteHandler2
+handleRequest(): void +handleRequest(): void
Implementation

public abstract class Handler {

protected Handler successor;

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

}

protected abstract void handleRequest(Request request);

public class ConcreteHandler1 extends Handler {

public ConcreteHandler1(Handler successor) {
super(successor) ;
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@Override
protected void handleRequest(Request request) {
if (request.getType() == RequestType.TYPE1) {
System.out.println(request.getName() + " is handle by ConcreteHandler1");

return;
}
if (successor !'= null) {
successor.handleRequest(request);
}

public class ConcreteHandler2 extends Handler {

public ConcreteHandler2(Handler successor) {
super(successor) ;

@0verride
protected void handleRequest(Request request) {
if (request.getType() == RequestType.TYPE2) {
System.out.println(request.getName() + " is handle by ConcreteHandler2");

return;
}
if (successor != null) {

successor .handleRequest(request) ;
}

public class Request {

private RequestType type;
private String name;

public Request(RequestType type, String name) {
this.type = type;
this.name = name;

public RequestType getType() {
return type;

public String getName() {
return name;



public enum RequestType {
TYPE1, TYPE2

public class Client {

public static void main(String[] args) {

Handler handler1 = new ConcreteHandler1(null);
Handler handler2 = new ConcreteHandler2(handler1);

Request requestl = new Request(RequestType.TYPET,

handler2.handleRequest(request1);

Request request2 = new Request(RequestType.TYPE2,

handler2.handleRequest(request2);

request1 is handle by ConcreteHandler1
request2 is handle by ConcreteHandler2

JDK

e java.util.logging.Logger#log()
¢ Apache Commons Chain
e javax.servlet.Filter#doFilter()

2.7% (Command)

Intent
BanSHpxtgt, EELUITER:

o [EABSREHUETIR
o aRLIABFIREITHEA
« FaSHRPCRIAE
o STEFATREHRVRIE

Class Diagram

e Command: #p%

* Receiver: moEKE, BMEMSHENHNITE
 Invoker: BITERFARGS

e Client: AJLUREMSSmSMREE

"request1");

"request2");
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winterfaces

Client Invoker Command

+execute(): void
+undo(): void

%

+setCommand(): void

ConcreteCommand

Receiver

W
/

+execute(): void
+undo(): void

+action(): void

e >

Implementation

Rit—iEzes, LUEHEBTFX.

Theve are “on” and “of £

buttons for each of the
seven slots.
vdvn We /
We've ot seven slots to Fred eath slot L)

can put 3 diffevent. device
and tonbrol it via the

These two but fons 2
used £o Lontro] Lhe e
hou.sghol'd dﬂidc 5'&0\1‘{

in slot ohe...

= and these fy, controf
the household deviee

Sfo*ed in slot two...

- and. 50 on

Get your Sharpie out and
write your devite names heve:

Heve's the global “undo” button that
undoes the last button pressed.
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public interface Command {
void execute();

public class LightOnCommand implements Command {
Light light;

public LightOnCommand(Light light) {
this.light = light;

@0verride
public void execute() {
light.on();

public class LightOffCommand implements Command {
Light light;

public LightOffCommand(Light light) {
this.light = light;

@Override
public void execute() {
light.off();

public class Light {

public void on() {
System.out.println("Light is on!");

public void off() {
System.out.println("Light is off!");

*/

public class Invoker {
private Command[] onCommands;
private Command[] offCommands;
private final int slotNum = 7;

public Invoker() {
this.onCommands = new Command[slotNum];
this.offCommands = new Command[slotNum];



public void setOnCommand(Command command, int slot) {
onCommands[slot] = command;

public void setOffCommand(Command command, int slot) {
offCommands[slot] = command;

public void onButtonWasPushed(int slot) {
onCommands[slot].execute();

public void offButtonWasPushed(int slot) {
offCommands[slot].execute();

public class Client {
public static void main(String[] args) {

Invoker invoker = new Invoker();
Light light = new Light();
Command lightOnCommand = new LightOnCommand(light);
Command lightOffCommand = new LightOffCommand(light);
invoker.setOnCommand(lightOnCommand, ©);
invoker.setOffCommand(1lightOffCommand, ©);
invoker.onButtonWasPushed(0);
invoker.offButtonWasPushed(9);

JDK

e java.lang.Runnable
¢ Netflix Hystrix

e javax.swing.Action

3. B#EE82 (Interpreter)

Intent

MESEIEERERR, EBRERIESINEEIEESITREN.

Class Diagram

o TerminalExpression: &REEFRIAT,, B PNEREFEFEE— TerminalExpression,
« Context: F X, Ba8@ERINMI—LL2BER.
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Context

Client /
\ AbstractExpression

+interpret{Context)

N

TerminalExpression MNonTerminnalExpression

+interpret{Context) +interpret{Context)

Implementation

LURR— M HINaIe=sstil, BA and 7 or SN, EIAINATLWSZE—BET, ARG — N ARTRERT
PIRE AT o

BIan—EENTIYZ D And (A Or (B C)), 37K "D A" BIZARHTINIE AN,

XEBRY Context FEAYE String,

public abstract class Expression {
public abstract boolean interpret(String str);

public class TerminalExpression extends Expression {
private String literal = null;

public TerminalExpression(String str) {
literal = str;

public boolean interpret(String str) {
StringTokenizer st = new StringTokenizer(str);
while (st.hasMoreTokens()) {
String test = st.nextToken();
if (test.equals(literal)) {
return true;

}

return false;
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public class AndExpression extends Expression {

private Expression expressionl = null;
private Expression expression2 = null;

public AndExpression(Expression expression1, Expression expression2) {
this.expressionl = expressioni;
this.expression2 = expression?2;

public boolean interpret(String str) {
return expressionl.interpret(str) && expression2.interpret(str);

public class OrExpression extends Expression {
private Expression expressionl = null;
private Expression expression2 = null;

public OrExpression(Expression expression1, Expression expression2) {

this.expressionl = expressioni;
this.expression2 = expression?2;

public boolean interpret(String str) {
return expressionl.interpret(str) || expression2.interpret(str);

public class Client {

[ **
* IERARATIRY
*/
public static Expression buildInterpreterTree() {
// Literal
Expression terminall = new TerminalExpression("A");
Expression terminal2 = new TerminalExpression("B");
Expression terminal3 = new TerminalExpression("C");
Expression terminal4 = new TerminalExpression("D");
// BC
Expression alternationl = new OrExpression(terminal2, terminal3);
// A Or (B C)
Expression alternation2 = new OrExpression(terminall, alternationi);
// D And (A Or (B C))
return new AndExpression(terminal4, alternation2);
}

public static void main(String[] args) {
Expression define = buildInterpreterTree();
String contextl "D A";
"A B";
System.out.println(define.interpret(context1));

String context2



System.out.println(define.interpret(context2));

true
false

JDK

e java.util.Pattern

¢ java.text.Normalizer

¢ Allsubclasses of java.text.Format
¢ javax.el.ELResolver

4.3%4K88 (Iterator)

Intent

RE—FIRFRERENRTRNTTE, AEFRERGNRIARET.

Class Diagram

o Aggregate BB &G, Hrh createlterator() J5iXRILAFT4E— Iterator;

o Iterator EEEN T hasNext() # next() /5i%.,

o ClientdHE T Aggregate, N TIEIB Aggregate, tHEE/HE Iterator,

winterfaces: Client

Aggregate

winterfaces
lterator

+createlterator(): lterator

A\

ConcreteAggregate

W

+next(): ltem
+hasMext(): boolean

A

Concretelterator

M

+createlterator(): lterator

Implementation

public interface Aggregate {
Iterator createlterator();

+next(): ltem
+hasMext(): boolean
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public class ConcreteAggregate implements Aggregate {
private Integer[] items;
public ConcreteAggregate() {
items = new Integer[10];

for (int 1 = 0; i < items.length; i++) {
items[i] = 1i;

@Override
public Iterator createlterator() {
return new Concretelterator<Integer>(items);

public interface Iterator<Item> ({

Item next();

boolean hasNext();

public class Concretelterator<Item> implements Iterator ({

private Item[] items;
private int position = 0;

public Concretelterator(Item[] items) {
this.items = items;

@0verride
public Object next() {
return items|[position++];

@0verride
public boolean hasNext() {
return position < items.length;



public class Client {

public static void main(String[] args) {
Aggregate aggregate = new ConcreteAggregate();
Iterator<Integer> iterator = aggregate.createlterator();
while (iterator.hasNext()) {

System.out.println(iterator.next());

}

JDK

¢ java.util.lterator

¢ java.util.Enumeration

5. A7& (Mediator)

Intent

EPRXNRZEE SNBSS .

Class Diagram

e Mediator: NE, EX—MEOBTSEEE (Colleague) WHIBE(E.
e Colleague: @, HXNIZH

Mediator Colleague
ConreteMediator ConcreteColleaguel ConcreteColleague?
Implementation

Alarm (jf$H) . CoffeePot (WNMHEEE) . Calendar (HA) . Sprinkler (ML) E—HEBXINSR, EENISHE
HrENEEEREREENSR, T TEXMYKIEN


af://n295
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http://docs.oracle.com/javase/8/docs/api/java/util/Enumeration.html
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af://n304
af://n311

RPN E R LS SR ARSI R E A -
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diato

public abstract class Colleague {
public abstract void onEvent(Mediator mediator);

}



public class Alarm extends Colleague {

@0verride
public void onEvent(Mediator mediator) {
mediator.doEvent("alarm");

public void doAlarm()
System.out.println("doAlarm()");

public class CoffeePot extends Colleague {
@0Override
public void onEvent(Mediator mediator) {
mediator.doEvent("coffeePot");

public void doCoffeePot()
System.out.println("doCoffeePot()");

public class Calender extends Colleague {
@Override
public void onEvent(Mediator mediator) {
mediator.doEvent("calender");

public void doCalender() {
System.out.println("doCalender()");

public class Sprinkler extends Colleague {
@0verride
public void onEvent(Mediator mediator) {
mediator.doEvent("sprinkler");

public void doSprinkler() {
System.out.println("doSprinkler()");

public abstract class Mediator {
public abstract void doEvent(String eventType);

public class ConcreteMediator extends Mediator
private Alarm alarm;
private CoffeePot coffeePot;
private Calender calender;



private Sprinkler sprinkler;

public ConcreteMediator(Alarm alarm, CoffeePot coffeePot, Calender calender, Sprinkler
sprinkler) {
this.alarm = alarm;
this.coffeePot = coffeePot;
this.calender = calender;
this.sprinkler = sprinkler;

@0verride
public void doEvent(String eventType) {
switch (eventType) {
case "alarm":
doAlarmEvent () ;
break;
case "coffeePot":
doCoffeePotEvent();
break;
case "calender":
doCalenderEvent() ;
break;
default:
doSprinklerEvent();

public void doAlarmEvent() {
alarm.doAlarm();
coffeePot.doCoffeePot();
calender.doCalender();
sprinkler.doSprinkler();

public void doCoffeePotEvent() {
/1

public void doCalenderEvent() {
/!

public void doSprinklerEvent() {
//



public class Client {

public static void main(String[] args) {
Alarm alarm = new Alarm();
CoffeePot coffeePot = new CoffeePot(
Calender calender = new Calender();
Sprinkler sprinkler = new Sprinkler(

)§

)

Mediator mediator = new ConcreteMediator(alarm, coffeePot, calender, sprinkler);

/1 REHSEHELK, ERBNEA LR RS

alarm.onEvent(mediator);

doAlarm()

doCoffeePot()
doCalender ()
doSprinkler()

JDK

All scheduleXXX() methods of java.util.Timer
java.util.concurrent.Executor#execute()

submit() and invokeXXX() methods of java.util.concurrent.ExecutorService

scheduleXXX() methods of java.util.concurrent.ScheduledExecutorService

java.lang.reflect.Method#invoke()

6. B3 (Memento)

Intent

ERERIEIBER FAENRAIREPRE, NiERZ T LUSIRIKERIEAIRE.

Class Diagram

e Menento: %Ei

Originator: J??AXT%
Caretaker: SR TFEFEES

FHEFRENRAAIRES. BomLhrEEmMNMEO,
HEEBETRIEBEHTNSR,; —NREIRMHLS originator UFIEO, AFCHRZCEMRSITENREEdE. B

BIEHERIF Originator A AR SFAINEPIRE.

Originator

+State

Menento

— N EIRMES Caretaker WEREO: B

+setMemento(Memnto m): void
+createMemento(): Memento

ki

+5State

Caretaker

+getState(): State
+setState(Meneto): void



af://n325
http://docs.oracle.com/javase/8/docs/api/java/util/Timer.html
http://docs.oracle.com/javase/8/docs/api/java/util/concurrent/Executor.html#execute-java.lang.Runnable-
http://docs.oracle.com/javase/8/docs/api/java/util/concurrent/ExecutorService.html
http://docs.oracle.com/javase/8/docs/api/java/util/concurrent/ScheduledExecutorService.html
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Implementation

USSR Y —MERIiTERER, JLMARME, RERTEXRMENN. STREARIPRBXMR MEFEEXR,
REEREN N AFERSHTIRE.

STINE%E . Memento Pattern - Calculator Example - Java Sourcecode
] **

* Originator Interface

*/
public interface Calculator {

// Create Memento
PreviousCalculationToCareTaker backuplLastCalculation();

// setMemento
void restorePreviousCalculation(PreviousCalculationToCareTaker memento);

int getCalculationResult();
void setFirstNumber(int firstNumber);

void setSecondNumber(int secondNumber) ;

[ **

* Originator Implementation

*/

public class CalculatorImp implements Calculator

private int firstNumber;
private int secondNumber;

@Override

public PreviousCalculationToCareTaker backupLastCalculation() {
// create a memento object used for restoring two numbers
return new PreviousCalculationImp(firstNumber, secondNumber);

@0Override

public void restorePreviousCalculation(PreviousCalculationToCareTaker memento) {
this.firstNumber = ((PreviousCalculationToOriginator) memento).getFirstNumber();
this.secondNumber = ((PreviousCalculationToOriginator) memento).getSecondNumber () ;

@0verride

public int getCalculationResult()
// result is adding two numbers
return firstNumber + secondNumber;

@Override
public void setFirstNumber(int firstNumber) {
this.firstNumber = firstNumber;


af://n349
https://www.oodesign.com/memento-pattern-calculator-example-java-sourcecode.html

@0Override
public void setSecondNumber(int secondNumber) {
this.secondNumber = secondNumber;

/**
* Memento Interface to Originator
*
* This interface allows the originator to restore its state
*/
public interface PreviousCalculationToOriginator {
int getFirstNumber();
int getSecondNumber();

/**
* Memento interface to CalculatorOperator (Caretaker)
*/
public interface PreviousCalculationToCareTaker {
// no operations permitted for the caretaker

[ **

* Memento Object Implementation

* <p>

* Note that this object implements both interfaces to Originator and CareTaker

*/

public class PreviousCalculationImp implements PreviousCalculationToCareTaker,
PreviousCalculationToOriginator {

private int firstNumber;
private int secondNumber;

public PreviousCalculationImp(int firstNumber, int secondNumber) {
this.firstNumber = firstNumber;
this.secondNumber = secondNumber ;

@0verride
public int getFirstNumber() {
return firstNumber;

@0verride
public int getSecondNumber() {
return secondNumber ;

/ *%



* CareTaker object
*/
public class Client {

public static void main(String[] args) {
// program starts
Calculator calculator = new CalculatorImp();

// assume user enters two numbers
calculator.setFirstNumber(10);
calculator.setSecondNumber(160) ;

// find result
System.out.println(calculator.getCalculationResult());

// Store result of this calculation in case of error
PreviousCalculationToCareTaker memento = calculator.backupLastCalculation();

// user enters a number
calculator.setFirstNumber(17);

// user enters a wrong second number and calculates result
calculator.setSecondNumber(-290) ;

// calculate result
System.out.println(calculator.getCalculationResult());

// user hits CTRL + Z to undo last operation and see last result
calculator.restorePreviousCalculation(memento) ;

// result restored
System.out.println(calculator.getCalculationResult());

110
-273
110

JDK

e java.io.Serializable

7.MEEH (Observer)

Intent
EMIISR 2 B—XI Sk, H—PISRREHERS, SRBKIRESIEBRNHEBNEITRE.
A (Subject) SHMETAINISR, MEFTEWKELE (Observer) FRAMERE.


af://n359
af://n363
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ONE TO MANY RELATIONSHIP

Obiect that =

holds state

Automatic update/notification

Class Diagram

ER (Subject) BEEEMABIMMESE. FEMMEMNEENIIE, ETRREBIER—KNRETFRRLIIXLER
1ERY.

WMZEE (Observer) HIFMATHEEREVIFRIERRAY registerObserver() 75i%,

ainterfaces

Subject «interface»
+registerObserver(): void = Observer
+removeQbserver(): void +update(): void

+notifyObservers(): void

>

ConcreteSubject

ConcreteObserver

+registerObserver(): void  [€
+removeObserver(): void +update(): void
+notifyObservers(): void
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Implementation

REEFEASREAERVERRKENENEFREAS, MEREST, FEEGRSMEEN.

Display Three

public interface Subject {
void registerObserver(Observer o);

void removeObserver(Observer o) ;

void notifyObserver();

public class WeatherData implements Subject {
private List<Observer> observers;
private float temperature;
private float humidity;
private float pressure;

public WeatherData() {
observers = new ArraylList<>();

public void setMeasurements(float temperature, float humidity, float pressure) {
this.temperature = temperature;
this.humidity = humidity;
this.pressure = pressure;
notifyObserver();


af://n372

@0verride
public void registerObserver(Observer o) {
observers.add(o);

@Override
public void removeObserver(Observer o) {
int i = observers.index0f(o);
if (i >= 0) {
observers.remove(i);

@Override
public void notifyObserver() {
for (Observer o : observers) {
o.update(temperature, humidity, pressure);

public interface Observer {
void update(float temp, float humidity, float pressure);

public class StatisticsDisplay implements Observer {

public StatisticsDisplay(Subject weatherData) {
weatherData.reisterObserver(this);

@0verride
public void update(float temp, float humidity, float pressure) {

n non noon

System.out.println("StatisticsDisplay.update: + temp + + humidity + +

pressure) ;

}

public class CurrentConditionsDisplay implements Observer {

public CurrentConditionsDisplay(Subject weatherData) {
weatherData.registerObserver(this);

@0verride
public void update(float temp, float humidity, float pressure) {

System.out.println("CurrentConditionsDisplay.update: + temp + + humidity +

pressure) ;

}

n

+



public class WeatherStation {
public static void main(String[] args) {
WeatherData weatherData = new WeatherData();
CurrentConditionsDisplay currentConditionsDisplay = new
CurrentConditionsDisplay(weatherData);
StatisticsDisplay statisticsDisplay = new StatisticsDisplay(weatherData);

weatherData.setMeasurements(0, 0, 0);
weatherData.setMeasurements(1, 1, 1);

CurrentConditionsDisplay.update: 0.0 0.0 0.0
StatisticsDisplay.update: 0.0 0.0 0.0
CurrentConditionsDisplay.update: 1.0 1.0 1.0
StatisticsDisplay.update: 1.0 1.0 1.0

JDK

¢ java.util.Observer
¢ java.util.EventListener
¢ javax.servlet.http.HttpSessionBindingListener

e RxJava

8. K& (State)

Intent

FFIREREPRS RN ERNT N, WRELERFEIEN T ErERI.

Class Diagram

Context «interface»
State
+state ———

- +handle(): void
+request(): void

’
# * %
@ .
h .
# .

-
I

state.handle(); 'j
ConcreteStateA ConcreteStateB
+handle(): void +handle(): void

Implementation

BERESENEZHRE, SRS TMHEENERRNMTA, WETLIRERR, EEEENITARRENE.


af://n382
http://docs.oracle.com/javase/8/docs/api/java/util/Observer.html
http://docs.oracle.com/javase/8/docs/api/java/util/EventListener.html
http://docs.oracle.com/javaee/7/api/javax/servlet/http/HttpSessionBindingListener.html
https://github.com/ReactiveX/RxJava
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public interface State {

/**

* BN 25 Dtk

*/

void insertQuarter();

/**

* 1B[E 25 9%k

*/

void ejectQuarter();

/**
* SRR
*/
void turnCrank();

] **
* RIHER
*/
void dispense();

public class HasQuarterState implements State {

private GumballMachine gumballMachine;

public HasQuarterState(GumballMachine gumballMachine) {



this.gumballMachine = gumballMachine;

@0verride
public void insertQuarter() {
System.out.println("You can't insert another quarter");

@0verride

public void ejectQuarter() {
System.out.println("Quarter returned");
gumballMachine.setState(gumballMachine.getNoQuarterState());

@Override

public void turnCrank() {
System.out.println("You turned...");
gumballMachine.setState(gumballMachine.getSoldState());

@Override
public void dispense() {
System.out.println("No gumball dispensed”);

public class NoQuarterState implements State {

GumballMachine gumballMachine;

public NoQuarterState(GumballMachine gumballMachine) {
this.gumballMachine = gumballMachine;

@Override

public void insertQuarter() {
System.out.println("You insert a quarter");
gumballMachine.setState(gumballMachine.getHasQuarterState());

@0verride
public void ejectQuarter() {
System.out.println("You haven't insert a quarter");

@Override
public void turnCrank() {
System.out.println("You turned, but there's no quarter");

@0verride
public void dispense() {
System.out.println("You need to pay first");



public class SoldOutState implements State {
GumballMachine gumballMachine;

public SoldOutState(GumballMachine gumballMachine) {
this.gumballMachine = gumballMachine;

@0verride
public void insertQuarter() {
System.out.println("You can't insert a quarter, the machine is sold out");

@0Override
public void ejectQuarter() {
System.out.println("You can't eject, you haven't inserted a quarter yet");

@0verride
public void turnCrank() {
System.out.println("You turned, but there are no gumballs");

@0verride
public void dispense() {
System.out.println("No gumball dispensed");

public class SoldState implements State {
GumballMachine gumballMachine;

public SoldState(GumballMachine gumballMachine)
this.gumballMachine = gumballMachine;

@0Override
public void insertQuarter() {
System.out.println("Please wait, we're already giving you a gumball");

@Override
public void ejectQuarter() {
System.out.println("Sorry, you already turned the crank");

@0verride
public void turnCrank() {
System.out.println("Turning twice doesn't get you another gumball!");



@0Override
public void dispense() {
gumballMachine.releaseBall();
if (gumballMachine.getCount() > 0) {
gumballMachine.setState(gumballMachine.getNoQuarterState());
} else {
System.out.println("Oops, out of gumballs");
gumballMachine.setState(gumballMachine.getSoldOutState());

public class GumballMachine {

private State soldOutState;
private State noQuarterState;
private State hasQuarterState;
private State soldState;

private State state;
private int count = 0;

public GumballMachine(int numberGumballs) {
count = numberGumballs;
soldOutState = new SoldOutState(this);
noQuarterState = new NoQuarterState(this);
hasQuarterState = new HasQuarterState(this);
soldState = new SoldState(this);

if (numberGumballs > @) {
state = noQuarterState;
} else {
state = soldOutState;

public void insertQuarter() {
state.insertQuarter();

public void ejectQuarter() {
state.ejectQuarter();

public void turnCrank() {
state.turnCrank();
state.dispense();

public void setState(State state) {
this.state = state;



public void releaseBall() {
System.out.println("A gumball comes rolling out the slot...");
if (count !'= 0) {
count -= 1;

public State getSoldOutState() {
return soldOutState;

public State getNoQuarterState() {
return noQuarterState;

public State getHasQuarterState()
return hasQuarterState;

public State getSoldState() {
return soldState;

public int getCount() {
return count;

public class Client {

public static void
GumballMachine

main(String[] args) {
new GumballMachine(5);

gumballMachine

gumballMachine.insertQuarter();

gumballMachine.

gumballMachine.
gumballMachine.
gumballMachine.

gumballMachine.
gumballMachine
gumballMachine.
gumballMachine.
gumballMachine.

turnCrank() ;
insertQuarter();
ejectQuarter();

turnCrank() ;

insertQuarter();

.turnCrank();

insertQuarter();
turnCrank() ;
ejectQuarter();

gumballMachine.insertQuarter();

gumballMachine.insertQuarter();
turnCrank() ;
insertQuarter();

turnCrank() ;

gumballMachine.
gumballMachine.
gumballMachine.



gumballMachine.insertQuarter();
gumballMachine.turnCrank() ;

You insert a quarter

You turned...

A gumball comes rolling out the slot...
You insert a quarter

Quarter returned

You turned, but there's no quarter

You need to pay first

You insert a quarter

You turned...

A gumball comes rolling out the slot...
You insert a quarter

You turned...

A gumball comes rolling out the slot...
You haven't insert a quarter

You insert a quarter

You can't insert another quarter

You turned...

A gumball comes rolling out the slot...
You insert a quarter

You turned...

A gumball comes rolling out the slot...
Oops, out of gumballs

You can't insert a quarter, the machine is sold out
You turned, but there are no gumballs
No gumball dispensed

9. kMg (Strategy)

Intent
ENX—RIE L, HEEBINEEL, HMEE(ITLIEK,
RESEN I LU E R FERENE i,

Class Diagram

o Strategy IHEOEN T—1MNEEHR, BRI T behavior() /5.
o Context 2(FFARNZEEIRAVZE, EHFAHY doSomething() 75iES V8 behavior(), setStrategy(Strategy) 75i&A] LAZN
SHBKET strategy XIS, tHHLRREEENSMBEES Context FrfSEAAVELE.


af://n408
af://n409
af://n412

Context «interface»
+strategy: Strategy L~ Strategy
+doSomething(): void +behavior(): void

+setStrategy(Strategy): void

-
-

r

strategy.behavior(); 'j

ConcreteStrategyA ConcreteStrategyB

+behavior(): void +behavior(): void

SINSRIRILLE

INSIRTRIKERIRIBIRIEL, FEEEREBNSHERAN T, ERRNSEAREINSHERHEBEE Context
FTA&ER] State %R, TIEREEINEEIT Context REAURFRBETHEHT Strategy XI5, FMBHPREER, &5
Context FEETIHFEF AT —LHRMHRELEEMES State WREAENE, TRMAERTIETIET,

RN T EZARBRINEEBINIR, SIRERERER T, BB Context WRMAHZZEHITH, MRIENE
BEARER—ATUEEERNEER, FEILMREFZENSIHZEERR Context ERRIEIE.

Implementation
Bit—M5F, USRI, XBENEEREBFIETA,

public interface QuackBehavior {
void quack();

}

public class Quack implements QuackBehavior {
@0verride
public void quack() {
System.out.println("quack!");

}

public class Squeak implements QuackBehavior{
@0Override
public void quack() {
System.out.println("squeak!");

}

public class Duck
private QuackBehavior quackBehavior;

public void performQuack() {
if (quackBehavior !'= null) {
quackBehavior.quack();

}


af://n419
af://n422

public void setQuackBehavior(QuackBehavior quackBehavior) {
this.quackBehavior = quackBehavior;

public class Client {

public static void main(String[] args) {
Duck duck = new Duck();
duck .setQuackBehavior(new Squeak());
duck.performQuack() ;
duck .setQuackBehavior(new Quack());
duck.performQuack() ;

squeak!
quack!

JDK

e java.util.Comparator#compare()
e javax.servlet.http.HttpServlet

¢ javax.servlet.Filter#doFilter()

10. #5tR 7% (Template Method)

Intent
ENMEEER, FHE—LISBISCIEREF.,

BERERTE, FRAUUERENEEZNFELESER, MARSEEENEA.

Class Diagram


af://n430
af://n438
af://n439
af://n442

AbstractClass public void templateMethod() {
rimitiveOperationA();
+templateMethod(): void 77770 mmmme e |:| ? A0
+primitiveOperationA(): void primitiveOperationB();
+primitive OperationB(): void }
ConcreteClass

+primitiveCperationA(): void
+primitiveCperationB(): void

Implementation

IPMHALRZEERIUNTE, ERRELESRSBRT—F, BEXERABLERSERIINEG.

Coffee Tea
void prepareRecipe () { void prepareRecipe () {
boilWater () ; boilWater () ;
brewCoffeeGrinds () ; & S — steepTeaBag() ;
pourInCup () ; pourInCup () ;
addSugarAndMilk(); <& ——~————3 addLemon();
} }

public abstract class CaffeineBeverage {

final void prepareRecipe() {
boilWater();
brew();
pourInCup();
addCondiments();

abstract void brew();

abstract void addCondiments();

void boilWater() {

System.out.println("boilWater");
}

void pourInCup() {


af://n444

System.out.println("pourInCup");

public class Coffee extends CaffeineBeverage {
@0Override
void brew() {
System.out.println("Coffee.brew");

@0verride
void addCondiments() {
System.out.println("Coffee.addCondiments") ;

public class Tea extends CaffeineBeverage {
@0verride
void brew() {
System.out.println("Tea.brew");

@0Override
void addCondiments()
System.out.println("Tea.addCondiments");

public class Client {
public static void main(String[] args) {
CaffeineBeverage caffeineBeverage = new Coffee();
caffeineBeverage.prepareRecipe();
System.out.println("----------- "),
caffeineBeverage = new Tea();
caffeineBeverage.prepareRecipe();

boilWater
Coffee.brew
pourInCup
Coffee.addCondiments
boilWater

Tea.brew

pourInCup
Tea.addCondiments

JDK

e java.util.Collections#sort()
e java.io.InputStreamiskip()


af://n452

e java.io.InputStream#read()
¢ java.util.AbstractList#indexOf()

11.ipAE (Visitor)

Intent

A—IISREN (FELANAGEN) 1EINHTEE

Class Diagram

e Visitor: )&, AE— ConcreteElement BBE— visit #2(E
e ConcreteVisitor: BNAAIE, FEBHIEFHRITER
 ObjectStructure: XSG, TILIRHBLEN, HER—MES.

Visitor
Client -
~ | +visit{ConcreteElementA): void
+visit{ConcreteElementB): void
ConcreteVisitorl ConcreteVisitor2
+visit{ConcreteElementA): void +visit{ConcreteElementA): void
+visit{ConcreteElementB): void +visit{ConcreteElementB): void
- Element
ObjectStructu
jectStructure .
+accept(Visitor): void
ConcreteElementA ConcreteEmlementB
+accept(Visitor): void +accept(Visitor): void
Implementation

public interface Element ({
void accept(Visitor visitor);

}

class CustomerGroup {



af://n462
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af://n474

private List<Customer> customers = new ArraylList<>();

void accept(Visitor visitor) {
for (Customer customer : customers) {
customer .accept(visitor);

void addCustomer(Customer customer) {
customers.add(customer) ;

public class Customer implements Element {

private String name;
private List<Order> orders = new ArraylList<>();

Customer(String name) {
this.name = name;

String getName() {
return name;

void addOrder(Order order) {
orders.add(order) ;

public void accept(Visitor visitor) {
visitor.visit(this);
for (Order order : orders) {
order.accept(visitor);

public class Order implements Element {

private String name;
private List<Item> items = new ArraylList();

Order(String name) {

this.name = name;

Order(String name, String itemName) {
this.name = name;
this.addItem(new Item(itemName));

String getName() {



return name;

void addItem(Item item) {
items.add(item);

public void accept(Visitor visitor) {

visitor.visit(this);

for (Item item : items) {
item.accept(visitor);

public class Item implements Element {
private String name;
Item(String name) {

this.name = name;

String getName() {
return name;

public void accept(Visitor visitor) {
visitor.visit(this);

public interface Visitor {
void visit(Customer customer);

void visit(Order order);

void visit(Item item);

public class GeneralReport implements Visitor {

private int customersNo;
private int ordersNo;
private int itemsNo;

public void visit(Customer customer) {

System.out.println(customer.getName());
customersNo++;

public void visit(Order order) {



System.out.println(order.getName());
ordersNo++;

public void visit(Item item) {
System.out.println(item.getName());
itemsNo++;

public void displayResults() {

System.out.println("Number of customers:

System.out.println("Number of orders:
System.out.println("Number of items:

public class Client {
public static void main(String[] args) {
Customer customerl =
customer1.addOrder(new Order("order1",
customer1.addOrder(new Order("order2",
customer1.addOrder (new Order("order3",

Order
order.addItem(new Item("item_al"));

order = new Order("order_a");
order.addItem(new Item("item_a2"));
order.addItem(new Item("item_a3"));
Customer customer2 =
customer2.addOrder(order) ;

CustomerGroup customers =
customers.addCustomer(customer?) ;
customers.addCustomer (customer2) ;

GeneralReport visitor =
customers.accept(visitor);
visitor.displayResults();

customer1
order1
item1
order2
item1
order3
item1
customer2
order_a
item_al
item_a2
item_a3
Number of customers: 2

+ customersNo) ;

+ ordersNo) ;
"+ itemsNo);

new Customer('customer1");

"item1"

i

))
"item1"));
))

"item1

new Customer('customer2");

new CustomerGroup();

new GeneralReport();



Number of orders: 4
Number of items: 6

JDK

¢ javax.lang.model.element.Element and javax.lang.model.element.ElementVisitor
¢ javax.lang.model.type.TypeMirror and javax.lang.model.type.TypeVisitor

12. %G8 (Null)

Intent

EFRH AZBAMMAISXISRAE NULL,

—NFEIRE NULL, BRESEERRFEFNEREERSRE NULL, XAMSSEIFESITRIIRERE.
FEMRE—MERRSIC VX MEREE, MEERERRENSR, BANETEHTEHRE.

Class Diagram

Client AbstractOperation
+request()
RealOperation NullOperation
public veid request{) {
+request() +request()  [TTTTTTTooo } I do nothing
Implementation

public abstract class AbstractOperation {
abstract void request();

public class RealOperation extends AbstractOperation {
@Override
void request() {
System.out.println("do something");
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public class NullOperation extends AbstractOperation{
@Override
void request() {
// do nothing

}

public class Client {
public static void main(String[] args) {
AbstractOperation abstractOperation = func(-1);
abstractOperation.request();

}

public static AbstractOperation func(int para) {
if (para < 0) {
return new NullOperation();

}

return new RealOperation();

}

1Y, 598

1.1&fces (Adapter)

Intent

B RO s — T BREEEO.

Your Adapter Vendor
Existing Class
System

The adapter implements the Pnd talks to the vendov !
ih&r-Faﬂc Yyour tlasses ‘:Y‘Ff“:{'-' ko cervite ‘fﬂ"“" rcqluf.!‘-,cs'

h“tﬁ"ﬂ"‘; ate

Class Diagram


af://n501
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Client Target

+request()
Adapter Adaptee
adaptee.specificRequst =
ptee.specificRequ ()B] +request() +specificRequst()

Implementation

B5F (Duck) FOKIB (Turkey) HBARRAINUE, Duck BIIYEEM quack() 75i%, T Turkey JEFE gobble() F5i%.
KNG Turkey BY gobble() 75 EIEBCAL Duck AY quack() 75i%&, MMIEX S EFEHEF!

public interface Duck {
void quack();

public interface Turkey {
void gobble();

public class WildTurkey implements Turkey {
@Override
public void gobble() {
System.out.println("gobble!");

public class TurkeyAdapter implements Duck {
Turkey turkey;

public TurkeyAdapter(Turkey turkey) {
this.turkey = turkey;

@0Override
public void quack() {
turkey.gobble();
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public class Client {
public static void main(String[] args) {
Turkey turkey = new WildTurkey();
Duck duck = new TurkeyAdapter(turkey);
duck.quack() ;

e java.util.Arrays#asList()
e java.util.Collections#list()
e java.util.Collections#enumeration()

e javax.xml.bind.annotation.adapters.XMLAdapter

2. ff¥& (Bridge)

Intent

KBS SLIOBITR, FeiILURIZERWL,

Class Diagram

e Abstraction: TENHSZEAEO
o Implementor: TENCIISEEEN

Abstraction Implementor
<
.-===""" +operation() +operationimp()
implemerﬂor.nperaﬁunlmp[}j le %
RedinedAbstraction Concretelmplementor
+operation() +operationlmp()

Implementation
RemoteControl T IEIEEE, 5K Abstraction,
TV =B, 15 Implementor,

PHERRTUG RSB D BIR, AT LRI A& RRaE FEAYSEI.
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http://docs.oracle.com/javase/8/docs/api/java/util/Arrays.html#asList%28T...%29
https://docs.oracle.com/javase/8/docs/api/java/util/Collections.html#list-java.util.Enumeration-
https://docs.oracle.com/javase/8/docs/api/java/util/Collections.html#enumeration-java.util.Collection-
http://docs.oracle.com/javase/8/docs/api/javax/xml/bind/annotation/adapters/XmlAdapter.html#marshal-BoundType-
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public abstract class TV {
public abstract void on();

public abstract void off();

public abstract void tuneChannel();

public class Sony extends TV {
@0verride
public void on() {
System.out.println("Sony.on()");

@0Override
public void off() {
System.out.println("“Sony.off()");

@0verride
public void tuneChannel() {
System.out.println("Sony.tuneChannel()");

public class RCA extends TV {
@0verride
public void on() {
System.out.println("RCA.on()");

@0verride
public void off() {
System.out.println("RCA.off()");

@Override
public void tuneChannel() {
System.out.println("RCA.tuneChannel()");



public abstract class RemoteControl {
protected TV tv;

public RemoteControl(TV tv) {
this.tv = tv;

public abstract void on();
public abstract void off();

public abstract void tuneChannel();

public class ConcreteRemoteControll extends RemoteControl {
public ConcreteRemoteControll(TV tv) {
super(tv);

@0verride

public void on() {
System.out.println("ConcreteRemoteControll.on()");
tv.on();

@0verride

public void off() {
System.out.println("ConcreteRemoteControll.off()");
tv.off();

@0verride

public void tuneChannel() {
System.out.println("ConcreteRemoteControll.tuneChannel()");
tv.tuneChannel();

public class ConcreteRemoteControl2 extends RemoteControl {
public ConcreteRemoteControl2(TV tv) {
super(tv);

@Override

public void on() {
System.out.println("ConcreteRemoteControl2.on()");
tv.on();

@Override

public void off() {
System.out.println("ConcreteRemoteControl2.off()");
tv.off();



@Override

public void tuneChannel() {
System.out.println("ConcreteRemoteControl2.tuneChannel()");
tv.tuneChannel();

public class Client {
public static void main(String[] args) {

RemoteControl remoteControll = new ConcreteRemoteControll(new RCA());
remoteControlil.on();

remoteControll.off();

remoteControl1.tuneChannel();

RemoteControl remoteControl2 = new ConcreteRemoteControl2(new Sony());
remoteControl2.on();
remoteControl2.off();
remoteControl2.tuneChannel();

JDK

e AWT (It provides an abstraction layer which maps onto the native OS the windowing support.)
e JDBC

3.4H& (Composite)

Intent

BB RTINS BINBD " BRRER, AFRF LRGSR SRMASIIR.

Class Diagram
B (Component) KEHEHE (Composite) FIMHFE (Leaf) BIRE, AILUEAGEERENAIFIETA.

HEMNSAE I EESMEENSR, BASHRIRFIUEAAMNSRENE, MEMNSRALUES— M4
BXRHEEHFIR.
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Client

Component

+n

+doOperation(): void

+add(Component): void
+remove(Component): void
+getChild(int): Component

+1

Li

Leaf

Composite

+doOperation(): void

Implementation

public abstract class Component {

protected String name;

+doOperation(): void
+add(Component): void
+remove(Component): void
+getChild(int): Compaonent

public Component(String name) {

this.name = name;

public void print() {
print(0);

abstract void print(int level);

abstract public void add(Component component);

abstract public void remove(Component component);

public class Composite extends Component {

private

List<Component> child;

public Composite(String name) {

super(name) ;

child = new ArraylList<>();
}
@0verride

void print(int level) {

for

(int i = 0; i < level;
System.out.print("--"

i++) {

’



af://n560

n

System.out.println("Composite:" + name);
for (Component component : child) {

component.print(level + 1);

@0Override
public void add(Component component) {
child.add(component);

@0verride
public void remove(Component component) {
child.remove(component) ;

public class Leaf extends Component {
public Leaf(String name) {
super(name) ;

@0verride
void print(int level) {
for (int 1 = 0; i < level; i++) {
System.out.print("--"

}

System.out.println("left:" + name);
}
@0Override

public void add(Component component) {
throw new UnsupportedOperationException(); // H#HEIEEGREE—RERN, XEHAEEEEMHFTH A

@0verride
public void remove(Component component) {
throw new UnsupportedOperationException();

public class Client {

public static void main(String[] args) {
Composite root = new Composite('root");
Component nodel = new Leaf("1");
Component node2 = new Composite("2");
Component node3 = new Leaf("3");
root.add(node1) ;
root.add(node2) ;
root.add(node3) ;
Component node21 = new Leaf("21");
Component node22 = new Composite("22");



node2 .add(node21) ;
node2.add(node22) ;

Component node221 = new Leaf("221");
node22.add(node221) ;

root.print();

}

Composite:root
--left:1
--Composite:2
----left:21
----Composite:22
—————— left:221
--left:3

JDK

¢ javax.swing.JComponent#add(Component)
¢ java.awt.Container#fadd(Component)

e java.util.Map#putAll(Map)

e java.util.List#addAll(Collection)

e java.util.Set#addAll(Collection)

4. %% (Decorator)

Intent

FIRSSRENTSAINTHRE,

Class Diagram

=IM#E (Decorator) FIEMREH (ConcreteComponent) EBAEABLEMF (Component) , BEAREHINGELIATE
FMTFHEENSR, MEMEEST —NEY, XFeULEETETREIRESEERAN. FmBEn, MR/ D
FEEWEIREZ L, NMEhST BHEInENIeE. BIFENLGEE—SoRECH, XBTERINEE, AERER
WA RO AL, MITTHRE THEZEImEROThEE. ARSI, BEMAGNUERITEANREERE, RARBENK
BHRHEEEIARZERHTHENSR.


af://n566
af://n578
af://n579
af://n581

«interfaces
Component

+doOperation(): void

AN

e
E

ConcreteCompoent Decorator

+doOperation(): void

+doOperation(): void

ConcreteDecoratorA ConcreteDecoratorB
+doOperation(): void +doCperation(): void
+otherOperation(): void +otherOperation(): void

Implementation

R ARFSEAYIREL, (RERTLARINECH, PEanaILARINA-YS, FEST SRR, SHEI0—FEcRt, ZIke
BIMERSIEIN, BERTE—FMREAINTE,

TEIFRRTE DarkRoast {7} _EFiE#m7I0 Mocha Beft, ZfESGHINT Whip Eg#l, DarkRoast # Mocha ®2£, Mocha
X Whip . SIEdRBEHERERZE, &E cost() Bik, INEER cost() FiEERT RESERY cost() k.

(Yol see hox
& 5 few paces)

vy

First, we call cost() on the Mocha calls cost() on
outmost decorator, Whip. DarkRoast.

e Whip calls cost() on Mocha.

o DarkRoast
returns its cost,

99 cents.

Whip adds its total, 10 cents,

e e Y Mosheand Mocha adds its cost, 20

R Ml . e cents, to the result from
DarkRoast, and returns
the new total, $1.19.
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public interface Beverage {
double cost();

public class DarkRoast implements Beverage {
@0verride
public double cost() {
return 1;

public class HouseBlend implements Beverage {
@0verride
public double cost() {
return 1;

public abstract class CondimentDecorator implements Beverage {
protected Beverage beverage;

public class Milk extends CondimentDecorator {

public Milk(Beverage beverage) {
this.beverage = beverage;

@0Override
public double cost() {
return 1 + beverage.cost();

public class Mocha extends CondimentDecorator {

public Mocha(Beverage beverage) {
this.beverage = beverage;

@Override
public double cost() {
return 1 + beverage.cost();



public class Client {

public static void main(String[] args) {
Beverage beverage = new HouseBlend();
beverage = new Mocha(beverage);
beverage = new Milk(beverage);
System.out.println(beverage.cost());

R

SRNAZISY BRI, IHEBCKE: R ERINFINRER AT RSN, R LISRIFRIECH, MAREXE
BERAEIARD.

A REIEATA NIRRT AERR B —RN, N SEI%/RNAN AT &E A REARE RIS,

JDK

¢ java.io.BufferedIinputStream(InputStream)

¢ java.io.DatalnputStream(InputStream)

¢ java.io.BufferedOutputStream(OutputStream)

e java.util.zip.ZipOutputStream(OutputStream)
 java.util.Collectionst#tchecked List|Map|Set|SortedSet|SortedMap

5.9MR (Facade)

Intent

BT RO, BRLEFRETHI—FHRO, NMLFRAESSER.

Class Diagram


af://n596
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af://n611
af://n612
af://n614

N [,_—\ Unified interface

H’a??\’ L\icn{ whose Client tha Lis easier 4o use.
“)0‘0 J“‘S'E betame £ .

L J

casiev betduse ©
bhe fatade: e e
;subsystenwchsses :
Move tompler 5“‘0575{-‘:”' :
Implementation

MERTRERFREHERR, RIS —REBFINEE.

public class SubSystem {
public void turnOnTV() {
System.out.println("turnOnTV()");

public void setCD(String cd) {
System.out.println("setCD( " + cd + " )");

public void startWatching(){
System.out.println("startWatching()");

public class Facade {
private SubSystem subSystem = new SubSystem();

public void watchMovie() {
subSystem.turnOnTV();
subSystem.setCD("a movie");
subSystem.startWatching();
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public class Client {
public static void main(String[] args) {
Facade facade = new Facade();
facade.watchMovie();

it RN
BOMIREN: RARERNE. CREREPSARER NIRRT,

6. 25% (Flyweight)

Intent

FIRHZRISTRSHFABERENNSR, XERISR—E0 NERRSZERAT.

Class Diagram

o Flyweight: ETiI&
e IntrinsicState: AIEPIRZS, ETTHUSEHENIPIRES
* ExtrinsicState: NIRRT, BNETTHUSHINEBRSAE

- «interfaces

FlyweightFactory 1 Flyweight
+getFlyweight{FlyweightKey): Flyweight +doCperation(state: ExtrinsicState): void

.
ConcreteFlyweight
Client = +state: IntrinsicState
+doCperation(state: ExtrinsicState): void
Implementation

public interface Flyweight {

void doOperation(String extrinsicState);

public class ConcreteFlyweight implements Flyweight {

private String intrinsicState;

public ConcreteFlyweight(String intrinsicState) {
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this.intrinsicState = intrinsicState;

@Override

public void doOperation(String extrinsicState) {
System.out.println("Object address: " + System.identityHashCode(this));
System.out.println("IntrinsicState: " + intrinsicState);

System.out.println("ExtrinsicState: + extrinsicState);

public class FlyweightFactory {

private HashMap<String, Flyweight> flyweights = new HashMap<>();

Flyweight getFlyweight(String intrinsicState) {
if (!flyweights.containsKey(intrinsicState)) {
Flyweight flyweight = new ConcreteFlyweight(intrinsicState);
flyweights.put(intrinsicState, flyweight);
}

return flyweights.get(intrinsicState);

public class Client {

public static void main(String[] args) {
FlyweightFactory factory = new FlyweightFactory();

Flyweight flyweight1 factory.getFlyweight("aa");
Flyweight flyweight2 = factory.getFlyweight("aa");
flyweight1.doOperation("x"

flyweight2.doOperation("y");

Object address: 1163157884
IntrinsicState: aa
ExtrinsicState: x
Object address: 1163157884
IntrinsicState: aa
ExtrinsicState: y

JDK
Java MR RINEAE/ N ISRAVSIAIRTIEL,

¢ java.lang.IntegertvalueOf(int)
¢ java.lang.Boolean#valueOf(boolean)
¢ java.lang.Byte#valueOf(byte)

java.lang.Character#valueOf(char)
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7. X328 (Proxy)

Intent

EHINEESRAEE.

Class Diagram
REBEGLAITIY:

o IR (Remote Proxy) : IEHIRNTFEXIS (REIMBULZSE) AYGIE, BREBERKNESEHHITRED, HE
AEHEUE=E PRI S AL B A RIBRYEK,

o EHUCE (virtual Proxy) : IRIEZECIZFFHEERONS, EULUEFLERNMINGER, LMEERT TR
18, FIEnEMEINE—MEXE R, 75 5%, TUBEMRBEFRFIIXIMER, REER—KIG
NERERRER.

o {RIPHRIE (Protection Proxy) : FEAURIEHINISAYAR, EARNERBEESEELI—NEKATLRATA
EIHYES

o ZBELIE (SmartReference) : BN TEERAVEET, BEBIENISRAITHIT LEHMIBEIE: IERUSRAS IR
#, HBEIREIB—INURE, BEEAREF, BRI IRISRE], REERELMETE, MRRHEE
WRABEHEZE.

- winterfaces
Client Su hjECt

+doOperation(): void

T W

Proxy RealSubject

W

realSubject.doOperation(); ﬁ

+doOperation(): void +doOperation(): void

Implementation

TR EMRIEAISCHL, &7 B RIERINEAYER MERSE R X/IMEFNIGR RS B RRRE R, B2IE
R InEGek A B E R Bk,

public interface Image {
void showImage();

}

public class HighResolutionImage implements Image {

private URL imageURL;
private long startTime;
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private int height;
private int width;

public int getHeight() {
return height;

public int getWidth() {
return width;

public HighResolutionImage(URL imageURL) {
this.imageURL = imageURL;
this.startTime = System.currentTimeMillis();
this.width = 600;
this.height = 600;

public boolean isLoad() {
/1 EHERDNZ, $EE 3s NkGehk
long endTime = System.currentTimeMillis();
return endTime - startTime > 3000;

@0verride
public void showImage() {

System.out.println(“Real Image: + imageURL) ;

public class ImageProxy implements Image {

private HighResolutionImage highResolutionImage;

public ImageProxy(HighResolutionImage highResolutionImage) {
this.highResolutionImage = highResolutionImage;

@Override
public void showImage() {
while (!'highResolutionImage.islLoad()) {
try {
System.out.println("Temp Image:
highResolutionImage.getHeight());
Thread.sleep(100);
} catch (InterruptedException e) {

+ highResolutionImage.getWidth() + " " +

e.printStackTrace();

}

highResolutionImage.showImage();



public class ImageViewer {

public static void main(String[] args) throws Exception {
String image = "http://image.jpg";
URL url = new URL(image);
HighResolutionImage highResolutionImage = new HighResolutionImage(url);
ImageProxy imageProxy = new ImageProxy(highResolutionImage);
imageProxy.showImage() ;

JDK

¢ java.lang.reflect.Proxy
e RMI

SEHH

o FBEE. Head First IRTHET [M]. FEEE AR, 2007.

 Gamma E. IRTHEN: ?TE AEIMXSSRRAFAIEL [M]. HUs T Al Hhfkit, 2007.
¢ Bloch J. Effective java[M]. Addison-Wesley Professional, 2017.

e Design Patterns

e Design patterns implemented in Java
¢ The breakdown of design patterns in JDK

github: https://github.com/sjsdfg/CS-Notes-PDF
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https://github.com/sjsdfg/CS-Notes-PDF
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