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Al 5 (SingletonMain.java)

class OnlyOne {
static OnlyOne obj = null;
private OnlyOne(){

}
public static OnlyOne getinstance(){
if(obj==null)
obj = new OnlyOne();
return obj;
}

}

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

OnlyOne obj1 = OnlyOne.getInstance();
OnlyOne obj2 = OnlyOne.getInstance();

System.out.printin("obj12] sHAIZ E:
System.out.printin("obj22] Al 2 =:
(

(

System.out.printin

"obj12| HAIZ &
System.out.printin("obj12l sl AlZ2 &

+ obj1.hashCodel());
+ obj2.hashCodel());
+ System.identityHashCode(obj1));
+ System.identityHashCode(obj2));
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Creational Patterns
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4! 5 (FactoryPattern.java)

interface DB{
public void disp();
}

class OracleDB implements DB {
@OQverride
public void disp() {
System.out.printin("Oracle Database");

}
}
class MySQLDB implements DB{
@Override
public void disp() {
System.out.printin("MySQL Database");
}
}



4! 5 (FactoryPattern.java)

class RDBMSFactory{
public static DB dbFactory(String env) {
switch(env) {

case "Oracle":
return new OracleDB();

case "MySQL":
return new MySQLDB();

default:
return null;

}

public class public class FactoryPattern {
public static void main(String[] args) {
DB db = RDBMSFactory.dbFactory("Oracle");
db.disp();
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Al S (AbstracFactoryPattern.java)

abstract class Connection {
/] &2lol Hel
}

abstract class Configuration {
/] &2lol Hel
}

interface Factory {
Connection getConnection();
Configuration getConfiguration();
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Al S (AbstracFactoryPattern.java)

class OracleConnection extends Connection {
OracleConnection(){
System.out.printin("@ct=2 H&");
}

}

class OracleConfiguration extends Configuration {
OracleConfiguration(){
System.out.printin("@c2t2 &3 8&");
}

}

class OracleFactory implements Factory {
@OQverride
public Connection getConnection() {
return new OracleConnection();
}

@Override

public Configuration getConfiguration() {
return new OracleConfiguration();

}
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Al S (AbstracFactoryPattern.java)

class MySQLConnection extends Connection {
MySQLConnection(){
System.out.printin("MySQL &2");
}

}

class MySQLConfiguration extends Configuration {
MySQLConfiguration(){
System.out.printin("MySQL && &A&");
}

}

class MySQLFactory implements Factory {
@OQverride
public Connection getConnection() {
return new MySQLConnection();
}

@Override

public Configuration getConfiguration() {
return new MySQLConfiguration();

}
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Al S (AbstracFactoryPattern.java)

class DBFactory{
public static Factory createFactory(String env) {
switch (env) {
case "Oracle":
return new OracleFactory();
case "MySQL":
return new MySQLFactory();
default:

}

throw new lllegalArgumentException(env);

}

public class AbstracFactoryPattern {

public static void main(String[] args) {
String env = "Oracle";
Factory factory = DBFactory.createFactory(env);
Connection connection = factory.getConnection();
Configuration configuration = factory.getConfiguration();

15
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A5 (framework.Product.java)

import java.lang.Cloneable;

public interface Product extends Cloneable {
public abstract void use(String s);
public abstract Product createClone();

}

IRV



Al S (framework.Manager.java)

import java.util.*;

public class Manager {

private HashMap<String, Product> showcase = new HashMap<>();

public void register(String name, Product product) {
showcase.put(name, product);

}

public Product create(String name) {
Product p = (Product)showcase.get(name);
return p.createClone();

}
}
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Al 5 (MessageBox.java)

public class MessageBox implements Product {
private char decochar;
public MessageBox(char decochar) {
this.decochar = decochar;

}

public void use(String s) {
int length = s.getBytes().length;
for (inti=0;i<length + 4; i++) {
System.out.print(decochar);
}

System.out.printin("");

System.out.printin(decochar + " " + s+ " " + decochar);

for (inti=0;i<length + 4; i++) {
System.out.print(decochar);

}

System.out.printin("");
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Al 5 (MessageBox.java)

public Product createClone() {
Product p = null;
try {
= (Product)clone();
} catch (CloneNotSupportedException e) {
e.printStackTrace();

}

return p;
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Al 5 (Underline.java)

public class UnderlinePen implements Product {

private char ulchar;

public UnderlinePen(char ulchar) {
this.ulchar = ulchar;

}

public void use(String s) {
int length = s.getBytes().length;
System.out.printin("W"" + s + "W"");
System.out.print(" ");
for (inti=0; i< length; i++) {

System.out.print(ulchar);

}

System.out.printin("");

}

public Product createClone() {
Product p = null;
try {
= (Product)clone();
} catch (CloneNotSupportedException e) {
e.printStackTrace();
}

return p;
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4! & (PrototypeMain.java)

public class PrototypeMain {

public static void main(String[] args) {
Manager manager = new Manager();
UnderlinePen upen = new UnderlinePen('~");
MessageBox mbox = new MessageBox('*');
MessageBox sbox = new MessageBox('/');
manager.register("strong message", upen);
manager.register("warning box", mbox);
manager.register("slash box", sbox);

Product p1 = manager.create("strong message");
p1.use("Hello, world.");

Product p2 = manager.create("warning box");
p2.use("Hello, world.");

Product p3 = manager.create("slash box");
p3.use("Hello, world.");
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Al 5 (Builder.java)

[[ENME 2= HAEE ARSEH SeA

public abstract class Builder {
public abstract void makeTitle(String title);
public abstract void makeString(String str);
public abstract void makeltems(String[] items);
public abstract void close();

}

24



Al 5 (Director.java)

[|2NHE BEE=E SeiA

public class Director {
private Builder builder;

public Director(Builder builder) { // Builder®| o2l 2cHAZS BHOLA M4
this.builder = builder;
}
public void construct() { /|2 &8
builder.makeTitle("Greeting"); /] title & &
builder.makeString("OF& Bt <0l "); /| 2Xg &H
builder.makeltems(new String[]{ /] g &= &8
"E2 Ot& LICE.",
"0“-=' otMI2",
b
builder.makeString("&H0il "); /| o 22X
builder.makeltems(new String[1{ /] EEQO Y st=
"OFE G Mﬂo”
"OtE5l RN,
"otA 5| J1|A1I9",
b
builder.close(); /| X 24

25



Al S5 (TextBuilder.java)

public class TextBuilder extends Builder {

private StringBuilder buffer = new StringBuilder(); [/2MN 2=

public void makeTitle(String title) { /] EOIE & A
buffer.append("[" + title + "]Wn"); /] EFOIE
buffer.append("Wn"); /] Bl &

}

public void makeString(String str) { /] X8 4
buffer.append('l' + str + "Wn"); /] 202l Jls =
buffer.append("Wn"); /8l &

}

public void makeltems(String[] items) { /] LEtEIAENAS IHEHE=
for (inti=0; i <items.length; i++) {

buffer.append("=" + items[i] + "Wn"); /] 202l JI1& =}

}
buffer.append("Wn"); //8l =

}

public void close() { /[l M €Dl

}

public String getResult() { /] 2k &4
return buffer.toString();

}

}
26



Al S (HTMLBUIlder.java)

import java.io.x*;

public class HTMLBuilder extends Builder {
private String filename;

/] Y
private PrintWriter writer; [/2XEE JI=EE PrintWriter
public void makeTitle(String title) { // HTML EIOIE
filename = title + ".html"; // EIOIE2 I H A
try {

writer = new PrintWriter(new FileWriter(filename)); // PrintWriter 24 A&
} catch (IOException e) {
e.printStackTrace();

}
writer.printin("<htmI><head><title>" + title + "</title></head><body>");

// QI0IE

writer.printin("<h1>" + title + "</h1>");

2l



Al S (HTMLBUIlder.java)

public void makeString(String str) { // HTML 2Xg M A
writer.printin("<p>" + str + "</p>");

}

public void makeltems(String[] items) { // HTML &= A A

writer.printin("<ul>");

for (inti=0; i <items.length; i++) {
writer.printin("<li>" + items[i] + "</Ii>");

}

writer.printin("</ul>");

}

public void close() { /] 2N 24
writer.printin("</body></htmI>");
writer.close();

}
public String getResult() {

return filename; // Ot Y 2lE
}

28



Al 5 (BuilderMain.java)

public class BuilderMain {
public static void usage() {
System.out.printin("Usage: java Main plain &8t EEAEZ MA");
System.out.printin("Usage: java Main html HTML £ A4");

29



Al 5 (BuilderMain.java)

public static void main(String[] args) {

if (args.length !=1) {
usage();
System.exit(0);

}

if (args[0].equals("plain")) {
TextBuilder textbuilder = new TextBuilder();
Director director = new Director(textbuilder);
director.construct();
String result = textbuilder.getResult();
System.out.printin(result);

} else if (args[0].equals("html")) {
HTMLBuilder htmlbuilder = new HTMLBuilder();
Director director = new Director(htmlbuilder);
director.construct();
String filename = htmlbuilder.getResult();
System.out.printin(filename + "0] &AL J{ASLICH..");

}else {
usage();
System.exit(0);

30
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Al 2 (Decorator)

interface Coffee {

public void make();

public String getDescription();
}

/[0t S Xls 2D
class SimpleCoffee implements Coffee {
public void make() {}
public String getDescription() {
return "EtE=8t 401"
}

}

[/CHE HI2HO0IEHE 20tA 2HE= SHAL =4 SeA
abstract class CoffeeDecorator implements Coffee {
protected Coffee decoratedCoffee;

public CoffeeDecorator(Coffee decoratedCoffee) {
this.decoratedCoffee = decoratedCoffee;
}
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Al 2 (Decorator)

/IO 208 2eHA
class SugarCoffeeDecorator extends CoffeeDecorator {
public SugarCoffeeDecorator(Coffee coffeeDecorator) {
super(coffeeDecorator);
}

@Override

public void make() {
this.decoratedCoffee.make();

}

public String getDescription() {
return decoratedCoffee.getDescription() + ", & & =J}";
}
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Al 2 (Decorator)

/IO 208 2eHA
class CreamCoffeeDecorator extends CoffeeDecorator {
public CreamCoffeeDecorator(Coffee coffeeDecorator) {
super(coffeeDecorator);
}

@Override

public void make() {
this.decoratedCoffee.make();

}

public String getDescription() {
return decoratedCoffee.getDescription() + ", 2 & F=J}";
}
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Al 2 (Decorator)

public class DecoratorMain {
public static void main(String[] args) {
[/ HIUIO &8s FOlot] IS HIIZ M4
Coffee myCoffee = new CreamCoffeeDecorator(
new SugarCoffeeDecorator(new SimpleCoffee()));
System.out.printin(myCoffee.getDescription());
/St AT
Coffee yourCoffee = new SimpleCoffee();
System.out.printin(yourCoffee.getDescription());
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«» Adapter pattern
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I Adapter Pattern

class PrevSystem {
public void prevProcess() {
System.out.printin("0il & X2l Lthe");
}
}

interface PrevTarget {
void process();

}
class Adapter extends PrevSystem implements PrevTarget {
@Override
public void process() {
prevProcess();
}

}
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=ciAE 0| =St Adapter Pattern

public class ClassAdapterMain {
public static void main(String[] args) {
PrevTarget target = new Adapter();
target.process():

}
}
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=Z ot Adapter Pattern

abstract class BeforeTarget {
abstract void process();

class InstanceAdapter extends BeforeTarget {
private PrevSystem prevSystem;

public InstanceAdapter() {
super();
prevSystem = new PrevSystem();

}

@Override
public void process() {
prevSystem.prevProcess();

}

39



=Z ot Adapter Pattern

public class InstanceAdapterMain {
public static void main(String[] args) {
BeforeTarget target = new InstanceAdapter():
target.process():

}
}

40



< Composite pattern
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(Composite)

[/ 0 ClEEeo &#HE=S 9IS QI H Ol A
mterface Entry {

void add(Entry entry);

void remove();

void rename(String name);
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Al S5 (Composite)

class File implements Entry {
private String name;

public File(String name) {
this.name = name;
}
@Override
public void add(Entry entry) {
throw new UnsupportedOperationException();
}
@Override
public void remove() {
System.out.printin(this.name + "& AfXMIZLCE.");
}
@Override
public void rename(String name) {
this.name = name;
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Al S5 (Composite)

class Directory implements Entry {
private String name;

private List<Entry> list;
public Directory(String name) {

this.name = name;
this.list = new ArrayList<>();

@OQverride
public void add(Entry entry) {
list.add(entry);

44



Al S5 (Composite)

@Override
public void remove() {
lterator<Entry> itr = list.iterator();
while (itr.hasNext()) {
Entry entry = itr.next();
entry.remove();

}

System.out.printin(this.name + "S AfHIGHCH.");
}
@Override

public void rename(String name) {
this.name = name;
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Al & (Composite)

public class CompositeMain {
public static void main(String... args) {
File file1 = new File("file1");

File file2 = new File("file2"

File file3 = new File("file3"

File file4 = new File("file4");

—_— — ~— ~—
. e e

Directory dir1 = new Directory("dir1");
dirl.add(file1);

Directory dir2 = new Directory("dir2");
dir2.add(file2);
dir2.add(file3);

dirl.add(dir2);

dir1.add(file4);
dirt.remove();

46
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Al & (TemplateMain)

abstract class SmartPhone {
public abstract void tel();
public final void call(){

tel();
}
¥

class Iphone extends SmartPhone {
@OQverride
public void tel() {
System.out.printin("OF0I Z0IA &M 3HE HLICE");
}

}

class Android extends SmartPhone {
@OQverride
public void tel() {
System.out.printin("etEZ20|EW A &3tE ZHLICE");
}
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Al & (TemplateMain)

public class TemplateMain {
public static void main(String[] args) {
SmartPhone phone = new Iphone();
phone.call();

phone = new Android();
phone.call();

49
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« |terator Pattern
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Pattern

« |terator Pattern

import java.util.ArraylList;
import java.util.List;

interface lterator<g> {
boolean hasNext();
E next();
void remove();

}

interface Iterable<T> {
lterator<T> iterator();
}

interface Collection<E> extends lterable<E> {

}



Pattern

« |terator Pattern
public class CollectionMain {

public static void main(String[] args) {
List<String> list = new ArrayList<>();
list.add("MA THE");
list.add("2 X IHE");
list.add("&s ME");
java.util.lterator<String> itr = (java.util.lterator<String>) list.iterator();
while (itr.hasNext()) {
String str = itr.next();
System.out.printin(str);



lterator Pattern
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% B=XF O HIOlA - [terator

public interface lterator {
public abstract boolean hasNext();
public abstract Object next();

}



o JEH QI HOlA - Aggregator

public interface Aggregate {
public abstract Iterator iterator();

}



X/

D)

» DTO 2cHA - Song

public class Song {
private String title;
private String singer;

public Song() {

super();

}

public Song(String title, String singer) {
super();
this.title = title;

this.singer = singer;
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DTO 224 - Song
public String getTitle() {

return title;

}

public void setTitle(String title) {
this.title = title;

}

public String getSinger() {
return singer;
}

public void setSinger(String singer) {
this.singer = singer;
}

@OQverride
public String toString() {

}

return "Song [title=" + title + ", singer=" + singer + "]";
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Songll &g 2elA - SongShelf

import java.util.ArrayList;
import java.util.List;
public class SongShelf implements Aggregate {
private List<Song> songs;
private int last = 0;
public SongShelf() {
this.songs = new ArrayList<>();
}

public Song getSongAt(int index) {
return songs.get(index);
}

public void appendSong(Song song) {
this.songs.add(song);
last++;

}

public int getLength() {
return last;

}

public Iterator iterator() {
return new SongShelflterator(this);
}

}



SongShelfQ| Iterator 22 A - SongShelflterator

public class SongShelflterator implements lterator {
private SongShelf songShelf;
private int index;

public SongShelflterator(SongShelf songShelf) {
this.songShelf = songShelf;
this.index = 0;

}

public boolean hasNext() {
if (index < songShelf.getLength()) {
return true;
}else {
return false;
}

}

public Object next() {

Song book = songShelf.getSongAt(index);
index++;

return book;
}
}



alsh ZA - [teratorMain

public class IteratorMain {
public static void main(String[] args) {
SongShelf songShelf = new SongShelf();
songShelf.appendSong(new Song("&et<et”, "ITZY"));
songShelf.appendSong(new Song("& 23" "RedVelvet"));
songShelf.appendSong(new Song("& It &" "BlackPink"));
(

songShelf.appendSong(new Song("OOH-AHHGBIAI", "Twice"));

lterator it = songShelf.iterator();
while (it.hasNext()) {
Song book = (Song)it.next();
System.out.printin(book.toString());
}
}
}



< Command Pattern
v

HMel LIZ0l HlEt HHS HEo et P26 U TSt HLE oAl Assts Xe2ldt Zat
Z2 OIS SOf BOH ALOISUIMCl 20l HAIS M2AoH 28 AZ U0 2SS Jots
21 BHOJ2HE! 2HEHGIXIBH HE D AE 0| IS0l Cet 2019 IHEIS B30 HelstoiLt 2ol
Bt 20| FIIZ BOIS B BEII US 4 US 4 U 012 AHGHI| /s +E0|

Command IH &

HHS ot A AEAZ IS A Xeldot= JIY

Command

) Invoker

+ execute()

ﬁk

Receiver ConcreteCommand

+ action() — receiver

_A + execute()

Client




class Book {
private double amount;

public Book(double amount) {
this.amount = amount;

}

public double getAmount() {
return this.amount;

public void setAmount(double amount) {
this.amount = amount;
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abstract class Command {
protected Book book;

public void setBook(Book book) {
this.book = book;

}

public abstract void execute();
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class DiscountCommand extends Command {
@Override
public void execute() {
double amount = book.getAmount();
book.setAmount(amount * 0.9);
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class SpecialDiscountCommand extends Command {
@Override
public void execute() {
double amount = book.getAmount();
book.setAmount(amount * 0.7);
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public class CommandMain {
public static void main(String... args) {

// 5000 9| Ot} zH
Book comic = new Book(5000);

// 250002 D= M=
Book technicalBook = new Book(25000);

/] &0l DA HAE HHE
Command discountCommand = new DiscountCommand();

/] EY &0l D121 H A2 HY

—IEE

Command specialDiscountCommand = new SpecialDiscountCommand();

/] BISIEH(| &0 &

discountCommand.setBook(comic);
discountCommand.execute();
System.out.printin("& el & 2HE2" + comic.getAmount() + "&");

—
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/[l =B 012 EE

discountCommand.setBook
discountCommand.execute
System.out.printin("& 2l =

—

—

technicalBook);

’

f §
[=]

/=B = 54 &0l
specialDiscountCommand.setBook(technicalBook);
specialDiscountCommand.execute();

= H2" + technicalBook.getAmount() + "&");

System.out.printin("& @l &

OH

-/

2" + technicalBook.getAmount() + "&");

2 A=
= S
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< Observer Pattern

v FIHCZ AEiJF Bistole QA ADN EMots % 0f AAHAS AEfI HHE XS &
ANlot Xelot== o0 0f ot= 20 AESE = U= Pattern
v QUAEAS ARIDL BISIE AS 2HEot) 1 AIAEA KHAI0| AEHe BHstE SKoteE # X

£ M =0ot= Pattern



Al 5 (Observer)

interface Observer {

void update(Subject subject);
}
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Al 5 (Observer)

import java.util.ArraylList;
import java.util.List;

abstract class Subject {
private List<Observer> observers = new ArraylList<>();

public void addObserver(Observer observer) {

this.observers.add(observer);

public void notifyObservers() {
for (Observer observer : observers) {
observer.update(this);

public abstract void execute();

70



Al 25 (Observer)

class Client implements Observer {

@Override

public void update(Subject subject) {
System.out.printin("E XIS &=AIFMCE");

}

71



Al 5 (Observer)

class DataChanger extends Subject {
private int status;

@Override

public void execute() {
status++;
System.out.printin("AHER O " + status + "2 BFRAJALCE.");
notifyObservers();
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Al 25 (Observer)

public class ObserverMain {
public static void main(String... args) {
Observer observer = new Client();
Subject dataChanger = new DataChanger();

dataChanger.addObserver(observer);
for (int count = 0; count < 10; count++) {
dataChanger.execute();

try {
Thread.sleep(500);

} catch (InterruptedException e) {
e.printStackTrace():
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Strategy Pattern
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Al 5 (Strategy)

interface Market {

public void appStore();
}
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Al &5 (Strategy)

class AndroidMarket implements Market {
@Override
public void appStore() {
System.out.printin("Ct2kst OF2! XI&");
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Al 5 (Strategy)

class IphoneMarket implements Market {
@Override
public void appStore() {
System.out.printin("&t stLES| OF2");

}

il



Al 5 (Strategy)

abstract class InternetPhone {
private Market market;

public void setMarket(Market market) {
this.market = market;

}

public abstract void messageWeb();
public void store(){
market.appStore();

}
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Al 5 (Strategy)

class Apple extends InternetPhone {

@Override

public void messageWeb() {
System.out.printin("Ot0I Z2 HIAIXI0 MSE & =42 2 01S0| & Al ZSLICH"),
System.out.printin("£22t M WS LICE..");
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Al 5 (Strategy)

class Google extends InternetPhone {

@Override
public void messageWeb() {

System.out.printin("@tE2Z20|E Z2 HIAIXI0 &= & =A2 HZ 0/S0| JtsEL
CH.");

System.out.printin("&2 eHOll F %&HLICE.");
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Al 5 (Strategy)

public class StrategyMain {
public static void main(String[] args) {
Market market1 = new IphoneMarket();
Market market2 = new AndroidMarket();

InternetPhone android = new Google();
InternetPhone iPhone = new Apple();

android.setMarket(market1);
iPhone.setMarket(market?2);

android.messageWeb();

android.store();
System.out.printin("'========================"),
iPhone.messageWeb();

iPhone.store();

81



