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public class Customer {

private Account checkingAcount;
public void createNewAccount() {
checkingAccount = new Account();
}
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public class Customer {
public String name;
private String city;
protected String address;
private Account account;

public String getCity() {
return city;

}

public void setCity(String newCity) {
city = newCity;

}

}
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public class Customer {
private String name;
private List<Account> accounts;

public Customer(String name) {
this.account = new ArrayList<Account>();
this.name = name;

}

public String getName() {
return name;

}

public String addAccount(Account account) {
this.accounts.add(account);

}

}

public class Account {
private String accountNumber;
private double balance;
private Customer customer;

public Account(String accountNumber) {
this.accountNumber = accountNumber;
¥
public void setCustomer(Customer customer) <
this.customer = customer;
¥
public Customer getCustomer() {
return this.customer;
¥
public String getAccountNumber() {
return this.accountNumber;
¥
public double getBalance() {
return this.balance;
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class Mother {
List<Child> children;

}
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class Student {
Set<Transcript> transcripts = new HashSet<>();

}

class Course {
Set<Transcript> transcripts = new HashSet<>();

}

class Transcript {
Student student;
Course course;
Date subscriptionDate;

public Transcript(Student student, Course course, Date subscriptionDate) {
this.student = student;
this.course = course;
this.subscriptionDate = subscriptionDate;
student.transcripts.add(this);
course.transcripts.add(this);

}

public Course getCourse() {
return this.course;
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public class CalculateClass {
public double calculateSquareRoot(double number) {



return Math.sqrt(number);

b

public double calculatePower(double base, double exponent) {
return Math.pow(base, exponent);

}

CalculateClass 00 Math class SBGOT?‘) dependency §]G§OO‘)0']||

CalculateClass tuse Math
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public class Bird {

¥
public class Duck extends Bird {
¥
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+name -
+address -
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Staff Student Professor
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public class Person {
private String name;
private String address;
private String phoneNumber;
private Role role; // Reference to Role

// getters and setters

}

public abstract class Role {
// Role specific attributes and methods

}

public class Staff extends Role {
// Staff specific attributes and methods

public class Student extends Role {
// Student specific attributes and methods

public class Professor extends Role {
// Professor specific attributes and methods

Abstract and Interface
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«abstract»
Libraryitem

-title
-author

+checklIn()
+checkOut()
«abstract»+getType()

[

Book Magazine
-ISBN -issueNumber

+getType() +getType()

3 Diagram & acéqé abstract class (7% :1?800’)8010005" checkIn é\? checkOut 00 Libraryltem
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public abstract class LibraryItem {
private String title;
private String author;
private boolean checkOut;

public abstract String getType();
b

public class Book extends LibraryItem {
private String ISBN;

@Override
public String getType() {
return "Book";
}
b

public class Magazine extends LibraryItem {
private int issueNumber;

@Override
public String getType() {
return "Magazine";

by
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public interface Flyable {
void fly();
}

public interface Swimable {
void swim();

}

public class Duck implements Flyable, Swimable {
@Override
public void fly() {
// Implement fly behavior for Duck
}

@Override
public void swim() {
// Implement swim behavior for Duck

b
b

public class Penguin implements Swimable {
@Override
public void swim() {
// Implement swim behavior for Penguin

}

Exercise
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HomeTheaterFacade

+dvdPlayer: DVDPlayer
+projector: Projector
+soundSystem: SoundSystem

+HomeTheaterFacade(dvdPlayer, projector, soundSystem)
+watchMovie(movie: String)
+endMovie()

Y
DVDPlayer Projector SoundSystem

+on() +on() +on()

+play(movie: String) +setinput(dvdPlayer: DVDPlayer) +setVolume(volume: int)

+stop() +display() +surroundSound()

+off{() +off() +off()

. C (o o o C

HomeTheaterFacade 00 main system @@L&’z Q0D sub system 60Q @@Ooe DVD Player,

Projector, Sound System 60) %e‘?o']oougll
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Java code § 00| (130§ 630CH

DVDPlayer.java

public class DVDPlayer {
public void on() {
System.out.println("DVD Player is ON");
}

public void play(String movie) {
System.out.println("Playing " + movie);

}
public void stop() {
System.out.println("DVD Player stopped");
}
public void off() {

System.out.println("DVD Player is OFF");
}

Projector.java

public class Projector {




public void on() {
System.out.println("Projector is ON");

b

public void setInput(DVDPlayer dvdPlayer) {
System.out.println("Setting input to DVD Player");
by

public void display() {
System.out.println("Projector is displaying");

}

public void off() {
System.out.println("Projector is OFF");
}

SoundSystem.java

public class SoundSystem {
public void on() {
System.out.println("Sound System is ON");
¥

public void setVolume(int volume) {
System.out.println("Setting volume to " + volume);

}

public void surroundSound() {
System.out.println("Surround sound is ON");
}

public void off() {
System.out.println("Sound System is OFF");
Y

HomeTheaterFacade.java

public class HomeTheaterFacade {
private DVDPlayer dvdPlayer;
private Projector projector;
private SoundSystem soundSystem;

public HomeTheaterFacade(DVDPlayer dvdPlayer, Projector projector, SoundSystem
soundSystem) {
this.dvdPlayer = dvdPlayer;
this.projector = projector;
this.soundSystem = soundSystem;

}

public void watchMovie(String movie) {
System.out.println("Get ready to watch a movie...");
dvdPlayer.on();

dvdPlayer.play(movie);
projector.on();
projector.setInput(dvdPlayer);



projector.display();
soundSystem.on();
soundSystem.setVolume(10);
soundSystem. surroundSound() ;

b

public void endMovie() {
System.out.println("Shutting down the movie theater...");
dvdPlayer.stop();
dvdPlayer.off();
projector.off();
soundSystem.off();

o o c
33? HomeTheaterFacade (Y.BGSTQZL)SOf]GLDII

public class Main {
public static void main(String[] args) {
// Create the subsystem components
DVDPlayer dvdPlayer = new DVDPlayer();
Projector projector = new Projector();
SoundSystem soundSystem = new SoundSystem();

// Create the facade
HomeTheaterFacade homeTheaterFacade = new HomeTheaterFacade(dvdPlayer, projector,
soundSystem);

// Watch a movie using the Facade
homeTheaterFacade.watchMovie("Avatar");

// End the movie and shut down the system
homeTheaterFacade.endMovie();
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UserManagementFacade

+userManager: UserManager

+UserManagementFacade()
+createUser(name: String): User
+getUserByld(userld: String): User
+deleteUser(userld: String)

UserManager

-userRepository: UserRepository
-emailService: EmailService

+createUser(): User
+getUserByld(userld: String): User
+deleteUser(userld: String)

UserRepository

EmailService

+saveUser(user: User): User
+getUserByld(userld: String): User
+deleteUser(userld: String)

+sendWelcomeEmail(user: User)

User

-id: String
-name: String

User.java

// User class representing the domain entity
class User {
private String id;
private String name;
// Other user properties, getters, setters, etc.

UserRepository.java

// Data Access Layer
class UserRepository {
public User saveUser(User user) {
// Persist the user in the database and return the saved user

b



public User getUserById(String userId) {
// Retrieve user from the database using the provided ID

b

public void deleteUser(String userId) {
// Delete user from the database using the provided ID

}

EmailService.java

// Integration Layer
class EmailService {
public void sendWelcomeEmail(User user) {
// Send a welcome email to the user

}

UserManager.java

// Business Logic Layer

class UserManager {
private UserRepository userRepository;
private EmailService emailService;

public UserManager(UserRepository userRepository, EmailService emailService) {
this.userRepository = userRepository;
this.emailService = emailService;

public User createUser(String name) {
User newUser = new User();
newUser.setName(name) ;

// Save the user in the database
User savedUser = userRepository.saveUser(newUser);

// Send a welcome email to the user
emailService.sendWelcomeEmail(savedUser);

return savedUser;
public User getUserById(String userId) {
return userRepository.getUserById(userId);
}
public void deleteUser(String userId) {

userRepository.deleteUser(userId);

}

UserManagementFacade.java



// Facade to provide a simplified interface to interact with different layers
class UserManagementFacade {
private UserManager userManager;

public UserManagementFacade() {
UserRepository userRepository = new UserRepository();
EmailService emailService = new EmailService();
this.userManager = new UserManager(userRepository, emailService);

b

public User createUser(String name) {
return userManager.createUser(name);

b

public User getUserById(String userId) {
return userManager.getUserById(userId);

b

public void deleteUser(String userId) {
userManager.deleteUser(userId);

b

Main.java

// Presentation Layer (Main Application)
public class Main {
public static void main(String[] args) {
UserManagementFacade facade = new UserManagementFacade();

// Create a new user
User newUser = facade.createUser("John Doe");
System.out.println("User created with ID: " + newUser.getId());

// Get a user by ID

String userId = newUser.getId();

User retrievedUser = facade.getUserById(userId);
System.out.println("User retrieved: " + retrievedUser.getName());

// Delete the user
facade.deleteUser(userId);
System.out.println("User with ID " + userId + " deleted.");
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Command Pattern

Command pattern 02 behavioral design pattern OOQCD?OI]II
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Java code 0'% @éq@méu

Command.java

public interface Command {
void execute();

b
SaveCommand.java

public class SaveCommand implements Command {
private TextEditor textEditor;

public SaveCommand(TextEditor textEditor) {
this.textEditor = textEditor;

}

@Override
public void execute() {
textEditor.save();

}

OpenCommand.java

public class OpenCommand implements Command {
private TextEditor textEditor;

public OpenCommand(TextEditor textEditor) {
this.textEditor = textEditor;

}

@Override
public void execute() {
textEditor.open();

}

PrintCommand.java

public class PrintCommand implements Command {
private TextEditor textEditor;

public PrintCommand(TextEditor textEditor) {
this.textEditor = textEditor;

b



@Override

public void execute() {
textEditor.print();

¥

TextEditor.java

public class TextEditor {
public void save() {
System.out.println("Saving the document.");
// Save implementation here

}

public void open() {
System.out.println("Opening a document.");
// Open implementation here

}

public void print() {
System.out.println("Printing the document.");
// Print implementation here

Button.java

public class Button {
private Command command;

public Button(Command command) {
this.command = command;

b

public void click() {
command.execute();

b

Shortcut.java

public class Shortcut {
private Command command;

public Shortcut(Command command) {
this.command = command;

}

public void press() {
command.execute();

b



Client.java

public class Client {
public static void main(Stringl[] args) {
TextEditor textEditor = new TextEditor();

// Create command objects and associate them with the receiver
Command saveCommand = new SaveCommand(textEditor);

Command openCommand = new OpenCommand(textEditor);

Command printCommand = new PrintCommand(textEditor);

// Create sender objects (buttons or shortcuts)
Button saveButton = new Button(saveCommand);

Button openButton = new Button(openCommand);
Shortcut printShortcut = new Shortcut(printCommand);

// Simulate the user clicking the buttons or using shortcuts
saveButton.click();

openButton.click();

printShortcut.press();
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Command.java

public interface Command {
void execute();
void unExecute();

PushCommand.java

public class PushCommand implements Command{
Stack<Integer> stack;
Integer i;

public PushCommand(Stack<Integer> stack, Integer i) {
this.stack = stack;
this.i = i;

}

public void execute(){
stack.push(i);
}

public void unExecute(){
stack.pop();
}

PopCommand.java

public class PopCommand implements Command{
Stack<Integer> stack;
Integer i;

public PopCommand(Stack<Integer> stack) {
this.stack = stack;

b

public void execute(){
i = stack.isEmpty() ? null : stack.pop();
}



public void unExecute(){
if (i !'= null) {
stack.push(i);
¥

HistoryList.java

public class HistoryList {
private List<Command> commandList = new ArrayList<>();
private List<Command> undolList = new ArrayList<>();

public void undo() {
if (!'commandList.isEmpty()) {
Command commandObject = commandList.remove(commandList.size() - 1);
commandObject.unExecute();
undoList.add(commandObject);

b

public void redo() {
if ('undoList.isEmpty()) {
Command commandObject = undoList.remove(undoList.size() - 1);
commandObject.execute();
commandList.add(commandObject);

}

public void addCommand(Command commandObject) {
commandList.add(commandObject);
}

Application.java

public class Application {

public static void main(String[] args) {
Stack<Integer> stack = new Stack<>();
HistoryList hlist = new HistoryList();

PushCommand pushcl = new PushCommand(stack, 6);
pushcl.execute();

hlist.addCommand(pushcl);
System.out.println(stack);

PushCommand pushc2 = new PushCommand(stack, 3);
pushc2.execute();

hlist.addCommand(pushc2);
System.out.println(stack);

PopCommand popcl = new PopCommand(stack);
popcl.execute();

hlist.addCommand(popcl);
System.out.println(stack);



hlist.undo();
System.out.println(stack);
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Command.java

// Command interface

interface Command {
void execute();
void unExecute();

ForwardCommand.java

// Concrete commands
class ForwardCommand implements Command {
public void execute() {
System.out.println("forward");
¥
public void unExecute() {
System.out.println("undo forward");



BackwardCommand.java

class BackwardCommand implements Command {
public void execute() {
System.out.println("backward");
¥
public void unExecute() {
System.out.println("undo backward");

}

LeftCommand.java

class LeftCommand implements Command {
public void execute() {
System.out.println("left");
¥
public void unExecute() {
System.out.println("undo left");
}

RightCommand.java

class RightCommand implements Command {
public void execute() {
System.out.println("right");
}
public void unExecute() {
System.out.println("undo right");
}

HistoryList.java

// HistorylList class

class HistorylList {
private List<Command> commands = new ArraylList<>();
private int current = 0;

public void addCommand(Command command) {
commands.add(command) ;
command.execute();
current++;

}

public void undo() {
if (current > 0) {



commands.get(--current).unExecute();
}

public void redo() {
if (current < commands.size()) {
commands.get(current++).execute();
ks
}

public void replay() {
for (Command command : commands) {
command.execute();

}

Main.java

// Usage
public class Main {
public static void main(String[] args) {

HistorylList history = new HistoryList();
Command forwardCMD = new ForwardCommand();
Command backwardCMD = new BackwardCommand();
Command leftCMD = new LeftCommand();
Command rightCMD = new RightCommand();

history.addCommand(forwardCMD);
history.addCommand(leftCMD);
history.addCommand(forwardCMD);
history.addCommand(rightCMD);

history.undo(); // Outputs: undo right
history.redo(); // Outputs: right
history.replay(); // Outputs: forward, left, forward, right
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RouteStrategy.java

interface RouteStrategy {
void calculateRoute(String startPoint, String endPoint);

}
CarRouteStrategy.java

class CarRouteStrategy implements RouteStrategy {

@Override
public void calculateRoute(String startPoint, String endPoint) {
System.out.println("Calculating car route from " + startPoint + " to " +

endPoint);
}
}

BusRouteStrategy.java

class BusRouteStrategy implements RouteStrategy {

@Ooverride
public void calculateRoute(String startPoint, String endPoint) {
System.out.println("Calculating bus route from " + startPoint + " to " +

endPoint);
}
}

WalkRouteStrategy.java

class WalkRouteStrategy implements RouteStrategy {

@Override
public void calculateRoute(String startPoint, String endPoint) {

System.out.println("Calculating walking route from " + startPoint + " to " +
endPoint);

b
b

ek

NavigationContext.java**

class NavigationContext {

private RouteStrategy routeStrategy;



public NavigationContext(RouteStrategy routeStrategy){
this.routeStrategy = routeStrategy;
}

public void setRouteStrategy(RouteStrategy strategy){
this.routeStrategy = strategy;
¥

public void calculateRoute(String startPoint, String endPoint){
this.routeStrategy.calculateRoute(startPoint,endPoint);

}

Application.java

public class Application {
public static void main(String[] args) {
// Create a new BusRouteStrategy
RouteStrategy busRouteStrategy = new BusRouteStrategy();

// Create a new NavigationContext and set the strategy to BusRouteStrategy
NavigationContext navigationContext = new NavigationContext(busRouteStrategy);

// Use the navigationContext to calculate a route
navigationContext.calculateRoute("Start Point", "End Point");

RouteStrategy carRouteStrategy = new CarRouteStrategy();
navigationContext.setRouteStrategy(carRouteStrategy);
navigationContext.calculateRoute("Start Point", "End Point");

RouteStrategy walkRouteStrategy = new WalkRouteStrategy();
navigationContext.setRouteStrategy(walkRouteStrategy);
navigationContext.calculateRoute("Start Point", "End Point");
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SortStrategy.java

// Strategy interface
interface SortStrategy {
void sort(int[] array);

b

BubbleSort.java

// Concrete Strategy: BubbleSort
class BubbleSort implements SortStrategy {
@Override
public void sort(int[] array) {
System.out.println("BubbleSort applied.");
}

QuickSort.java

// Concrete Strategy: QuickSort

class QuickSort implements SortStrategy {
@Override
public void sort(int[] array) {



System.out.println("QuickSort applied.");

MergeSort.java

// Concrete Strategy: MergeSort
class MergeSort implements SortStrategy {
@Override
public void sort(int[] array) {
System.out.println("MergeSort applied.");
¥

Products.java

// Context class
class Products {
private int[] array;
private SortStrategy sortStrategy;

public Products(int[] array) {
this.array = array;

}

public void setSortStrategy(SortStrategy sortStrategy)
this.sortStrategy = sortStrategy;
}

public void sort() {
sortStrategy.sort(array);
}

public void display() {
System.out.print("Sorted array: ");
for (int num : array) {
System.out.print(num + " ");
}
System.out.printin();

Main.java

public class Main {
public static void main(String[] args) {
int[] array = { 64, 34, 25, 12, 22, 11, 90 };

Products products = new Products(array);

// Sort using BubbleSort
products.setSortStrategy(new BubbleSort());
products.sort();

products.display();



// Sort using QuickSort
products.setSortStrategy(new QuickSort());
products.sort();

products.display();

// Sort using MergeSort
products.setSortStrategy(new MergeSort());
products.sort();

products.display();
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«abstract»
HouseBuilder

+final void buildHouse()
void layFoundation()
void buildWalls()

void buildRoof()

void installDoors()

WoodenHouseBuilder

BrickHouseBuilder

GlassHouseBuilder

void layFoundation()
void buildwalls()
void buildRoof()
void installDoors()

void layFoundation()
void buildwalls()
void buildRoof{()
void installDoors()

void layFoundation()
void buildwalls()
void buildRoof()
void installDoors()
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HouseBuilder.java

abstract class HouseBuilder {
final void buildHouse() {
layFoundation();
buildwalls();
buildRoof();
installDoors();

by

abstract void layFoundation();
abstract void buildwWalls();
abstract void buildRoof();
abstract void installDoors();



WoodenHouseBuilder.java

class WoodenHouseBuilder extends HouseBuilder {
void layFoundation() {
System.out.println("Laying wooden foundation");

b

void buildwalls() {
System.out.println("Building wooden walls");

b

void buildRoof() {
System.out.println("Building wooden roof");

b

void installDoors() {
System.out.println("Installing wooden doors");

b

BrickHouseBuilder.java

class BrickHouseBuilder extends HouseBuilder {
void layFoundation() {
System.out.println("Laying brick foundation");
}

void buildwalls() {
System.out.println("Building brick walls");
}

void buildRoof() {
System.out.println("Building brick roof");
¥

void installDoors() {
System.out.println("Installing brick doors");
}

GlassHouseBuilder.java

class GlassHouseBuilder extends HouseBuilder {
void layFoundation() {
System.out.println("Laying glass foundation");

b

void buildwWalls() {
System.out.println("Building glass walls");
}

void buildRoof() {
System.out.println("Building glass roof");
}



void installDoors() {

System.out.println("Installing glass doors");

b

Main.java

public class MainApplication {

public static void main(String[] args) {
HouseBuilder woodenHouseBuilder = new WoodenHouseBuilder();
woodenHouseBuilder.buildHouse();

c O
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winterfaces EventSource
Observer le _ | -observers: List<Observer>
+updatelevent: Strina): void +notifyObservers(event: String): void
b ( A 9) +addObserver(observer: Observer): void
|
|
\
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%
+update(event: String): void +main(args: String[]): void
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public interface Observer {
void update(String event);

}

public class Event implements Observer {
@Override
public void update(String event) {
// Implement the update method
}
¥

public class EventSource {
private List<Observer> observers;

public void notifyObservers(String event) {
for (Observer observer : observers) {
observer.update(event);
}
}

public void addObserver(Observer observer) {
observers.add(observer);
}
¥

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

EventSource eventSource = new EventSource();
Event eventl = new Event();

Event event2 = new Event();
eventSource.addObserver(eventl);

eventSource.addObserver(event2);

eventSource.notifyObservers("Event occurred");




Code 6\1 Sequence Diagram Of% @éqsm&u

ObserverDemo EventSource Eventl : Event Event2 : Event

I
1 new EventSource() | |
|
|

|

I

> :

I

2 new Event() - I

” I

3 new Event() !
4 addObserver(Event1) -

5 addObserver(Event2)

6 notifyObservers("Event occurred”)

Y

7 update("Event occurred")

>

|8 update("Event occurred”)
I | I I

3 code 206020006203 269m601M(§ 80§ C Scoreboard App M) ©P:@2[0300§632C I

public class Scoreboard {

private int score;
private List<Observer> observers = new ArrayList<>();

public void setScore(int newScore) {
score = newScore;
notifyObservers();

@Override
public void registerObserver(Observer observer) {
observers.add(observer);

by

@Override
public void unregisterObserver(Observer observer) {
observers.remove(observer);

}

@Override
public void notifyObservers() {
for (Observer observer : observers) {
observer.update(score);

b
I

public interface Observer {
void update(int score);

}

public class PlayerScoreDisplay implements Observer {
private Scoreboard scoreboard;
@Override

public void update(int score) {
System.out.println("Player score: " + score);
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State Pattern
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State Pattern 006020 Behaviour Pattern Ooo)?of]ll State Pattern 00602) strategy pattern $,00
2000 § 62:00000looWdN State Pattern D60} strategy pattern 3010 3l606LY 2D state

(of (of (of N [e) (of
D0 ME§ 000 e@aczm o0, ﬂo']oooou

«interface»
Context State

+request(): void +handle(): void
7 \

/ \
/ \

ConcreteStateA ConcreteStateB

+handle(): void +handle(): void
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public class Main {
static String currentState = "Red";

public static void main(Stringl[] args) {
changeState();
processFunction();
System.out.println(currentState);

¥

static void changeState() {
if (currentState.equals("Red")) {

currentState = "Green";

} else if (currentState.equals("Green")) {
currentState = "Yellow";

} else if (currentState.equals("Yellow")) {
currentState = "Red";

b
b

static void processFunction() {
if (currentState.equals("Red")) {
System.out.println("Stop the car");
} else if (currentState.equals("Green")) {



System.out.printin("Allow to go");
} else if (currentState.equals("Yellow")) {
System.out.println("Slow down");

}

330005@ State 60) qum@egl)elé If else conditoin 60) qumo'][_f]u e§306[§g Code o
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TrafficLight
-currentState: LightState «interface>
= e currentState Lightstate
+TrafficLight()
+changeState(): void +change(light: TrafficLight): void
+getCurrentColor(): String +getColor(): String
+setState(state: LightState): void — A AV
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e | AN
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RedLightState YellowLightState GreenlLightState
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TrafficLight RedLightState GreenLightState YellowLightState

1 currentState

| | | |
| | | |
| | | |
I | |
| | | |
i 2 changeState _ | |
I )I | |
| | | |
3 setStat
: : se ate ): :
| | | |
4 changeState
I g I >, I
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5 setState
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LightState.java

interface LightState {
void change(TrafficLight light);



String getColor();
void process();

}

RedLightState.java

class RedLightState implements LightState {
@Override
public void change(TrafficLight light) {
light.setState(new YellowLightState());
}

@Override
public String getColor() {
return "Red";

¥

@Override
public void process() {
System.out.print("Stop the car");
}
¥

YellowLightState.java

class YellowLightState implements LightState {
@Override
public void change(TrafficLight light) {
light.setState(new GreenLightState());
¥

@Override
public String getColor() {
return "Yellow";

}

@Override
public void process() {
System.out.print("Slown down");
}
¥

GreenLightState.java

class GreenLightState implements LightState {
@Override
public void change(TrafficLight light) {
light.setState(new RedLightState());
}

@Override
public String getColor() {
return "Green";

by



@Override
public void process() {
System.out.print("Allow to go");
}
}

TrafficLight.java

public class TrafficLight {
private LightState currentState;

public TrafficLight() {
this.currentState = new RedLightState();
}

public void changeState() {
currentState.change(this);

}

public void process() {
currentState.process();

}

public String getCurrentColor() {
return currentState.getColor();

}

public void setState(LightState state) {
this.currentState = state;
}
}

kek

Main.java**

public class Main {
public static void main(Stringl[] args) {

TrafficLight trafficlight = new TrafficLight()
System.out.print(trafficelight.getCurrentColor());
trafficelight.process();
trafficelight.changeState();
System.out.print(trafficelight.getCurrentColor());
trafficelight.process();

Pros and Cons
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Composite Pattern
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Code 093 @éq@méu

FileComponent.java

public abstract class FileComponent {
protected String name;
public FileSystemComponent(String name) {

this.name = name;

}



public abstract void print();

public abstract int getSize();

File.java

public class File extends FileComponent {
private int sizeInBytes;
public File(String name, int sizeInBytes) {

super(name);
this.sizeInBytes = sizelInBytes;

public int getSize() {
return sizelInBytes;

¥
public void print() {
System.out.println("-—— file " + name + " size=" + getSize() + " bytes");
}
¥
Directory.java

public class Directory extends FileComponent {
protected Collection<FileSystemComponent> fileSystemComponents = new
ArrayList<FileSystemComponent>();

public Directory(String name) {
super(name);

}

public void addComponent(FileSystemComponent component) {
fileSystemComponents.add(component);

}

public int getSize() {
int sizelInBytes = 0;
for (FileSystemComponent component : fileSystemComponents) {
sizeInBytes += component.getSize();
b

return sizeInBytes;

public void print() {
System.out.println("-- dir " + name + " size=" + getSize() + " bytes");

for (FileSystemComponent component : fileSystemComponents) {
component.print();

}
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interface MyIterator {
boolean hasNext();
Integer next();

}

class MyCollection {
private Integer[] items;
private int currentIndex = 0;

public MyCollection(Integer[] items) {
this.items = items;

}

public boolean hasNext() {



return currentIndex < items.length;

b

public Integer next() {
if ('hasNext()) {
return null;

}

return items[currentIndex++];

}

public class Main {
public static void main(String[] args) {
Integer[] items = {1, 2, 3, 4, 5};
MyCollection myCollection = new MyCollection(items);

while (myCollection.hasNext()) {
System.out.printin(myCollection.next());
}
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Chain Of Responsibility Pattern

Chain of Responsibility Pattern 02 Behaviour Pattern Ooo)?of]ll Chain Of Responbility 00
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«interface»
Handler
+handle: Handler D successor
+request()
Receiverl Receiver2 Receiver3
+handle: Handler +handle: Handler +handle: Handler
+request() +request() +request()

c o W2 c o c c c 1 oc ¢
e300 (BG?CY)O(X? EE§E22 CXB(I)GICIﬁi)oCV)EEB OlI0LLWOII

lIIIIEHIIIIIIIl 'IIIIIHHIIIII'

o o ¢ O ¢ N [¢] [ . N [¢] C o

QeQu:m BCC\?OOCD‘) $,backend developer 603 30§ C Middleware O 3002 @C:)g):o']co
C [ % C . o [© C s [ [o]

©UIl Request 0009 66PADOEC middleware $(Q:600) 06 9 §C next 03 eslealag:

oCH” Wo

[¢] [*]

oM oooaqeoo’]u
L 1

[of C . C c ¢ . [ c _C
backend request SEPMDANEC login OCQOD3QD:lI ©$€C next I admin user @0)(\)’):" 058 C

<} [% . o c _C N (2} o]
nextll 3 320300 permission §Q002 ©$§C next & 9302[Qz607 file response 03 [§evz0m0 N

[o] C
express & S0 C

app.use((req, res, next) => {
// do something before the request is handled



next();
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RouteHandler

+void handle(Request)

U
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PermissionHandler

-User user

+void handle(Request)

MiddleWareHandler
-IMiddleWare handler

+void setHandler(IMiddleWare)
+void handle(Request)

«interface»
IMiddleWare

+Request request

+void handle(Request)
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Request

-String url
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User

-UserType type
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Admin
User
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“0 o o ocC C C C . . (o (o C
33 Od 3203C: saa?oa?oo']eoon MiddlewareHandler 006§ Middleware 0003 @@00@

[¢] C (2] C . o O C Cc o C
Auth Handler oD ealowdl [986108 route €2 permission 60§ ®®[§®(g 3200

.. o c C c o c c o _c (e )
PermissionHandler (TL) QD(DGSTQODII CD(T)(X)C\% 33&)08[90)&) &:I.)G].C bSQgDS[SG()’lII

o

if (route == "\hello") {
if (user.type == "admin") {
System.out.print("Success")
}
else A
System.out.print("Not allow")
}
}
else {
System.out.print("Not found")
}
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IMiddleWare.java

public abstract class IMiddleWare {

IMiddleWare nextHandler;
private Request request;

IMiddleWare(IMiddleWare handler) {
this.request = request;
this.nextHandler = handler;

}

public abstract void handle(Request request);

RouteHandler.java

public class RouteHandler extends IMiddleWare {

AuthHandler(IMiddleWare handler) {
super(handler);
}
@Override
public void handle(Request request) {
if(request.url.contains("/hello")) {
this.nextHandler.handle(request);

¥
else {

System.out.printin("Not Found");
¥

PermissionHandler.java

public class PermissionHandler extends IMiddleWare {
User user;
PermissionHandler(User user, IMiddleWare handler) {
super(handler);
this.user = user;

@Override
public void handle(Request request) {
if(this.user.type == UserType.Admin) {



System.out.printin("Success");

¥
else {

System.out.println("Sorry, You don't have a permission");
¥

MiddleWareHandler.java

public class MiddleWareHandler {
IMiddleWare handler;

public void setHandler(IMiddleWare handler) {
this.handler = handler;

}

public void handle(Request request) {
handler.handle(request);
¥

Application.java

public class Application {

public static void main(String[] args) {
User user = new User();
user.type = UserType.Admin;
Request request = new Request("http://www.example/hello");

PermissionHandler permissionHandler = new PermissionHandler(user,null);
AuthHandler authHandler = new AuthHandler(permissionHandler);

MiddleWareHandler middleware = new MiddleWareHandler();
middleware.setHandler(authHandler);
middleware.handle(request);

Pros and Cons
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Adapter Pattern
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DistanceCalculator

+distanceByMile(String origin, String dest)
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PP DistanceCalculatorAdapter

main()
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DistanceCalculator.java

class DistanceCalculator {
public double distanceByMile(String origin, String dest) {
return (new Random()).nextInt(100);
}

DistanceCalculatorAdapter.java

interface DistanceCalculatorAdapter {
double distanceByKm(String origin, String dest);
}

KiloDistanceAdapterCalculator.java



class KiloDistanceAdapterCalculator implements DistanceCalculatorAdapter {
private DistanceCalculator distanceCalculator;

public KiloDistanceAdapterCalculator(DistanceCalculator distanceCalculator) {
this.distanceCalculator = distanceCalculator;

}

@Override

public double distanceByKm(String origin, String dest) {
double distanceInMiles = distanceCalculator.distanceByMile(origin, dest);
double distanceInKm = distanceInMiles *x 1.609344; // Convert miles to kilometers
return distanceInKm;

App.java

public class App {
public static void main(Stringl[]l args) {
DistanceCalculator distanceCalculator = new DistanceCalculator();
double distanceInMiles = distanceCalculator.computeDistance("cityl", "city2");
System.out.println("The distance between cityl and city2 ="+distanceInMiles+" miles");

DistanceCalculatorAdapter distanceAdapter = new
KiloDistanceAdapterCalculator(distanceCalculator);
double distanceInKilometers = distanceAdapter.distanceByKm("city3", "city4");
System.out.println("The distance between city3 and city4 ="+distanceInKilometers+"
kilometers");
¥
¥
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FileConverterAdapter
—————————————— s P _
+convertToCSV() main()

FileReader

+File readFile(String path)

XMLAdapter JSONAdapter ExcelAdapter

+convertToCSV() +convertToCSV() +convertToCSV()
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Proxy Pattern
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Proxy pattern 0 (03pd 0280C3(G2 320000002009 O&Ul UML o [0300(mgp00l

«interface»
App| | Subject

+request()
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RealSubject

Proxy

-realSubject: RealSubject

+request() +request()
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With Proxy

Proxy eorloaé Class Diagram @éqeméll
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with Proxy

Java Code or% @éq@m&u

Application.java

public class Application {
public static void main(String[] args) {
DatabaseDAOImpl db = new DatabaseDAOImpl();
CacheProxyDatabase cache = new CacheProxyDatabase(db);
LoggingProxy logProxy = new LoggingProxy(cache);

logProxy.query();

=} o [of o 0 o ([© C
8 code 6> 20QC db.query() 09 ©63[0 Proxy 603 5[Ge e3lco:0loo0dN
. eqe o C 2] C (% .
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responbility €2 next handler $ aaoz@g [9§oomcnozew o e]o']oooou
1 ° O o o ° o 1
Proxy 06037 [03p2d 2060200101

DatabaseDAOQO.java

public interface DatabaseDAO {
void query();

I

DatabaseDAOImpl.java

public class DatabaseDAOImpl implements DatabaseDAO {
@Override
public void query() {
System.out.println("QUERY");
}

CacheProxyDatabase.java

public class CacheProxyDatabase implements DatabaseDAO{
DatabaseDAO dao;

CacheProxyDatabase(DatabaseDAO dao) {



this.dao = dao;

}

@Override

public void query() {
System.out.println("Cache:: Query from Cache");
dao.query();

LoggingProxy.java

public class LoggingProxy implements DatabaseDAO {

DatabaseDAO dao;

LoggingProxy(DatabaseDAO dao) {
this.dao = dao;

¥

@Override

public void query() {
System.out.println('Log:: Start Query");
dao.query();
System.out.println("End:: Start Query");

Pros and Cons
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Factory Pattern
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«interface»
Creator - |Product
+factoryMethod() A
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|
‘ create )Productl

+factoryMethod() ‘

Creatorl

RQued CreditCardFactory Me$ CreditCard Of% generate C\?(c)eozw)zut]m()f)ll

public class CreditCardFactory {

static CreditCard getCreditCardInstance(String type, String number, double limit,double
annualCharge) {

return new CreditCard(type, number, limit, annualCharge);

b
b

public class Application {
public static void main(String[] args) {
CreditCard creditCard2 =

CreditCardFactory.getCreditCardInstance("visa","4111111111111111", 2500.0, 10)
}
b
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0[G2 puEd (P08 E3OCH Factory Pattern ©05:5C java code (3 (130066320CH

public class Shape {
public void draw() {
System.out.println("Drawing a shape");
}
}

public class Circle extends Shape {
@Override
public void draw() {
System.out.printin("Drawing a circle");
}
¥

public class Rectangle extends Shape {
@Override
public void draw() {
System.out.printin("Drawing a rectangle");
}
}

public class Client {
public static void main(String[] args) {
Shape circle = new Circle();
circle.draw();

Shape rectangle = new Rectangle();
rectangle.draw();
}
¥

. . N [¢] . N C c
Client class 00 Circle §°Rectangle 02 main class eel s (I)@GQSOO’JSO’]O’JODII

Factory pattern 6[(pCz[Gs 62000 aDqC

// Shape interface
public interface Shape {
void draw();

b

// Concrete Shape classes
public class Circle implements Shape {
@Override
public void draw() {
System.out.printin("Drawing a circle");
}
¥

public class Rectangle implements Shape {
@Override



public void draw() {
System.out.println("Drawing a rectangle");
}
¥

// Factory class
public class ShapeFactory {
public static Shape getShape(String shapeType) {
if (shapeType.equals("circle")) {
return new Circle();
} else if (shapeType.equals("rectangle")) {
return new Rectangle();
} else {
throw new IllegalArgumentException("Invalid shape type");
}
}
¥

// Client code
public class Client {
public static void main(Stringl]l args) {
Shape circle = ShapeFactory.getShape("circle");
circle.draw();

Shape rectangle = ShapeFactory.getShape("rectangle");
rectangle.draw();
}
}

N\ \ (O o ocC (of [of
Factory Pattern 02D proxy pattern $, O’g[(_.] zaa?zgﬁco']moau Proxy Pattern @ class 0003
C C [o] C C (o o C % =]
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DCEP class ($00 300045 2 oneFactory Q04||360]

«abstract»
Phone

+getName()

NN

PhoneService

«interface»
PhoneFactory

+getPhone()

+getPhone(type: String): Phone

S A .

SamsungGalaxyS22

XiaomiMill

iPhoneX

SamsungFactory

XiaomiFactory

AppleFactory

+makecCall()

+makecCall()

+makecall()

+getPhone(model: String): Phone

+getPhone(model: String): Phone

+getPhone(model: String): Phone
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Builder Pattern

Builder Pattern 0 Creational Pattern 0009 [q0looudi Builder 830009 3203Cs object 03
[of (o o (o
630005000 656pED 32032(g|ClodWdN

Director Builder
builder : Builder £— - :
] buildPart()

A

ConcreteBuilder

Product| «create»
buildPart()

getResult() : Product

Builder Pattern 02 object 09 immutable C\)f)qjéoaé 323l 33058[9[(5]0)05" C)e% 33’38@
[ . o . (‘L [ C ; : ! : (o : (!
C object o immutable QQ0{|CO 3’38’]&]9') Consturctor € pass C\?OGOSQO']OOODII

public class Person {
private String firstName;
private String lastName;
private int age;
private String email;
private String phone;
private String address;

2] C C o C C ocC (o
3 Person class QJ;J constructor OO@OD@ 3’381&193 @ EL; C\?: (00 o 419 @@(ﬂ(\)@ewu

public class Person {
private String firstName;
private String lastName;
private int age;
private String email;
private String phone;
private String address;

Person(String firstName,String lastName, int age, String email,String phone,String
address) {
this.firstName = firstName;
this.lastName = lastName;
this.age = age;
this.email = email;



this.phone = phone;
this.address = address;

(=] (o] (o [e] [of
323 code D V3000 DEC

Person person = new Person("Saturn","God",36,"hello@example.com","Somewhere");

2] C (2] C c O C (o
Parameter 609 324P2[032 pass C0000D:q) (G readable ©[goUloDE OMLORS 6§30
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Builder Pattern § 306C 329 3 6§:00§0lodwON

public class Person {
private String firstName;
private String lastName;
private int age;
private String email;
private String phone;
private String address;

private Person(Builder builder) {
this.firstName = builder.firstName;
this.lastName = builder.lastName;
this.age = builder.age;
this.email = builder.email;
this.phone = builder.phone;
this.address = builder.address;

@Override
public String toString() {
return "Person{" +

"firstName='" + firstName + '\'' +
", lastName='" + lastName + '\'' +
", age=" + age +

", email="" + email + '\'' +

", phone='" + phone + '\'' +

", address='" + address + '\'' +
"1

b

public static class Builder {
private String firstName;
private String lastName;
private int age;
private String email;
private String phone;

public Builder(String firstName, String lastName) {
this.firstName = firstName;
this.lastName = lastName;

}

public Builder age(int age) {



this.age = age;
return this;

}

public Builder email(String email) {
this.email = email;
return this;

}

public Builder phone(String phone) {
this.phone = phone;
return this;

}

public Builder address(String phone) {
this.address = address;
return this;

}

public Person build() {
return new Person(this);

}

Builder class ooé@zq{:eoog Person class 093 build oo@: 333']419:) 3323&% qj’ |3 build C\?(So(ésl
C
Slooodn

public static void main(Stringl] args) {

Person person = new Builder('"John", "Doe")
.age(30)
.email("john.doe@example.com")
.phone("+1234567890")
.address("john@example.com")
Lbuild();

System.out.println(person);
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Singleton Pattern

. . . C C (% C C
Singleton Pattern 00 creational design pattern 003 @o)o']oooou Developer 602560004 s
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Singleton

-singleton: Singleton

-Singleton()
+getinstance(): Singleton

RO User login o& @Qg’)ﬁlé CurrentUser instance Orc?) %@GST@: user name, user token
o
603 U3 65200060
Singleton (r% Database Connection Pool GUgﬁDC\)éz %O?:quor]mosll DB connection 02D
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J 3l 9 8l bsaM6$E ©ad0loz 000[16 6a0000(q:090:6C (03|00 class M6§
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public class ConnectionPool {
private static ConnectionPool pool = new ConnectionPool();
private Connection connection = new Connection();
private ConnectionPool() {}
public static ConnectionPool getInstance() {
return pool;
}
public Connection getConnection(){

return connection;

}

=] o] C
3 class &0 0§ C
1 L

private static ConnectionPool pool = new ConnectionPool();

. [o] . 2]
ConnectionPool 0? static e@@aoooz[gzeoo?

public static ConnectionPool getInstance() {



return pool;

. . o oC C (of
getInstance() static function 16§ 03 ad2c0020m 60RSCOlODWON CD§06(
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Application| CustomerDAO ||

| +save() ii

N
«singleton»
ConnectionPool

ProductDAO

+singleton()
+getConnection()

+save()

l

l

|
Y

Connection

3 code §, [§a00§200 pool 00 0920000 [§O6® 62200 (§OE® memory 606D 56

W a022020011 M LOGY 852200 323l6d connection pool 03 650DMFICO Y 32560
code 09 632005012203E: 325p0:c 0 [gCUlewdN

public class ConnectionPool {
private static ConnectionPool pool;
private Connection connection = new Connection();

private ConnectionPool() {}

public static ConnectionPool getInstance() {
if (pool == null) {
pool = new ConnectionPool();
¥
return pool;

}

public Connection getConnection(){
return connection;

b
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3lap§C pool 00 null [E‘(j®6<§008 329$¢ connection pool 32200 0D®3 M 630XMOIC0L
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2] (o c .
3 code €2 64200 QOO issue M
private ConnectionPool() {}

C C [ o] o N o o
constructor 02 920© ©C0PO0C02530) 3200 getInstance() 0 ©30:¢0 constractor 00 QD)
C
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ConnectionPool mypool = new ConnectionPool();

er%@z 0903@)3 class esTC\césleL?o']oo(ﬁu

C 0O e o [ C
sle[o3¢ code 03 305 [gCulewdn

private ConnectionPool() {
if (pool '= null) {
throw new RuntimeException("Use getInstance() method");

}

C (o4 C [o] C 2] C . o]
pool (0 null ©UIEDE0M:I 00§00:6((PEC getlnstance() 03 0003| 6[(p[GzqC instance ()
(% C C ~ . . [of (o}
3200065000 3¢ 646020 RuntimeException [§§c000m 0l

3160805) Singleton 00 Thread safe Q@OS(S]OR:II

Thread t1l = new Thread(new Runnable() {
@Override
public void run() {
ConnectionPool instancel = ConnectionPool.getPool();
System.out.println("Instance 1 hash:" + instancel.hashCode()); }

1)

Thread t2 = new Thread(new Runnable() {
@Override
public void run() {
ConnectionPool instance2 = ConnectionPool.getPool();
System.out.println("Instance 2 hash:" + instance2.hashCode()); }

1)

[o]

o (o] (o8 ocC (o
362 0§ C hashcode ©0D00DM eogsf.coﬁlmoau
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C C (o4 . C o ¢
Java &0 60D thread safe @o)sucoag ZBSI]QJJJ function ©D synchronized COP) DM

public static synchronized ConnectionPool getInstance() {
if (pool == null) {
pool = new ConnectionPool();
}

return pool;

C C C C ocC . C
6§00 02§P0:MEON) create VO PY 329|$92 synchronized oogoooo']u

public static ConnectionPool getInstance() {
if (pool == null) {
synchronized (ConnectionPool.class) {
if (pool == null) {
pool = new ConnectionPool();
}
¥

return pool;

(of o . . (o} (o (o] (of C (e . . o (of .

330000@ class o serialize QQLLWO D C @§ [93 unserialize QOO0 323']93 instance
(o (o} (of ocC C N (o] cC o (o] o ocC C

32000 ooo@o)ogog §co']cno:>n 333']0? ODORUIG  readresolve() O3 sao?z@ﬁco']oooou

o

public class ConnectionPool {
private static ConnectionPool pool;
private Connection connection = new Connection();

private ConnectionPool() {}

public static ConnectionPool getInstance() {
if (pool == null) {
synchronized (ConnectionPool.class) {
if (pool == null) {
pool = new ConnectionPool();
¥
¥
return pool;

b

public Connection getConnection(){
return connection;

b

protected Object readResolve() {
return getInstance();

}



Pros and Cons

Class o Single instance O ﬁot]eugll
Global access point 336§$° 3’209@[5%&0005"
Single Responsibility Principle 0;_:) qj’ lzem(ﬁmz(ﬂmcﬁll

S. 1 1 C C cC O o o C C "] C
ingleton pattern 0D class O’JO)EEO’JG:? 330?:? Q?OC\?GIG?OO’) q||° @@O’JO’JO oD WOII



Decorator Pattern
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Component

+operation()
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«interface»
Notifier

+send(message)

BaseDecorator

[ -wrap: Notifier |k}

+send(message)

SMSDecorator
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stack = new Notifier();
if(smsOn) {
stack = new SMSDecorator(stack);
¥
if(facebookOn) {
stack = new FacebookDecorator(stack);
¥
if(slackOn) {
stack = new SlackDecorator(stack);
}
sendNotification(stack);
//it will send SMS —> Facebook —> Slack

Decorator pattern $ Code Saﬂ éo% @éq@méu

Notifier.java

// Notifier class
public interface Notifier {

public void send(String message);
}

BaseDecorator.java

// BaseDecorator class
public class BaseDecorator implements Notifier {
private Notifier wrap;

public BaseDecorator(Notifier wrap) {
this.wrap = wrap;

}

public void send(String message) {
// Call the wrapped Notifier's send method
wrap.send(message) ;

SMSDecorator.java

// SMSDecorator class
public class SMSDecorator extends BaseDecorator {
public SMSDecorator(Notifier wrap) {
super(wrap);

}

@Override

public void send(String message) {
// Call the wrapped Notifier's send method
super.send(message);

// Implement additional functionality for sending an SMS



sendSMS (message) ;

b

private void sendSMS(String message) {
// Implementation for sending an SMS

}

FacebookDecorator.java

// FacebookDecorator class
public class FacebookDecorator extends BaseDecorator {
public FacebookDecorator(Notifier wrap) {
super(wrap);

}

@Override

public void send(String message) {
// Call the wrapped Notifier's send method
super.send(message);

// Implement additional functionality for sending a Facebook message
sendToFacebook(message) ;
}

private void sendToFacebook(String message) {
// Implementation for sending a message to Facebook

}

SlackDecorator.java

// SlackDecorator class
public class SlackDecorator extends BaseDecorator {
public SlackDecorator(Notifier wrap) {
super(wrap);

}

@Override

public void send(String message) {
// Call the wrapped Notifier's send method
super.send(message) ;

// Implement additional functionality for sending a Slack message
sendToSlack(message);

}

private void sendToSlack(String message) {
// Implementation for sending a message to Slack

}

Application.java



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

Notifier smsNotifier = new SMSDecorator(null);
Notifier facebookNotifier = new FacebookDecorator(smsNotifier);
Notifier slackNotifier = new SlackDecorator(facebookNotifier);

String message = "Hello, World!";
slackNotifier.send(message);
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Visitor Pattern
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Client
element: Element

Visitor

ConcreteVisitor2

visitor: Visitor

visitConcreteElement(e: ConcreteElement)

Object

Element

ConcreteVisitorl

accept(v: Visitor)

visit(a: ConcreteElementA): void
visit(b: ConcreteElementA): void

ConcreteElementA

ConcreteElementB

accept(v: Visitor)
operation()

accept(v: Visitor)
operation()

006D Shape 60973 area PO program 003 6§OlEWIII

visit(a: ConcreteElementA): void
visit(b: ConcreteElementA): void

MainIM
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Y
Circle

Rectangle

Triangle

-radius: double

-width: double
-height: double

-base: double
-height: double

+Circle(r: double)
+area(): double

+Rectangle(w: double, h: double)
+area(): double

+Triangle(b: do
+area(): double

uble, h: double)

class Circle {
double radius;

Circle(double radius) {
this.radius = radius;

b

double calculateArea() {

return Math.PI *x radius * radius;

b
b

class Rectangle {




double width;
double height;

Rectangle(double width, double height) {
this.width = width;
this.height = height;

}

double calculateArea() {
return width *x height;
}
b

class Triangle {
double base;
double height;

Triangle(double base, double height) {
this.base = base;
this.height = height;

}

double calculateArea() {
return 0.5 *x base * height;
}
}

public class Main {
public static void main(String[] args) {
Circle circle = new Circle(5);
Rectangle rectangle = new Rectangle(4, 6);
Triangle triangle = new Triangle(3, 7);

System.out.println("Circle area: " + circle.calculateArea());
System.out.println("Rectangle area: " + rectangle.calculateArea());
System.out.println("Triangle area: " + triangle.calculateAreal());
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Y
Circle

-radius: double

+Circle(r: double)
+area(): double

Rectangle

Triangle

-width: double
-height: double

-base: double
-height: double

+Rectangle(w: double, h: double)

+area(): double

+Triangle(b: double, h: double)
+area(): double

«interface»
Shape

330005@ visitor pattern

’

+calculateArea(): double I

Circle

-radius: double

+Circle(r: double)
+accept(visitor: ShapeVisitor): double

-height: double

AreaCalculator
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Main |
Rectangle Triangle
-width: double -base: double
-height: double

+Rectangle(w: double, h: double)

+accept(visitor: ShapeVisitor): double

+Triangle(b: double, h: double)
+accept(visitor: ShapeVisitor): double

+visit(circleL Circle): double
+visit(rectangle: Rectangle): double
+visit (triangle: Triangle): double

|

«interface»
Shape

+accept(visitor: ShapeVisitor): double

v

«interface»
ShapeVisitor

+visit(circleL Circle): double
+visit(rectangle: Rectangle): double
+visit (triangle: Triangle): double
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interface ShapeVisitor {
double visit(Circle circle);
double visit(Rectangle rectangle);
double visit(Triangle triangle);

class AreaCalculator implements ShapeVisitor {

@Override

public double visit(Circle circle) {
return Math.PI *x circle.radius * circle.radius;

b

@Override

public double visit(Rectangle rectangle) {

return rectangle.width * rectangle.height;

}

@Override

public double visit(Triangle triangle) {




return 0.5 *x triangle.base * triangle.height;

}

interface Shape {
double accept(ShapeVisitor visitor);

}

class Circle implements Shape {
double radius;

Circle(double radius) {
this.radius = radius;

}

@Override
public double accept(ShapeVisitor visitor) {
return visitor.visit(this);
}
}

class Rectangle implements Shape {
double width;
double height;

Rectangle(double width, double height) {
this.width = width;
this.height = height;

@Override
public double accept(ShapeVisitor visitor) {
return visitor.visit(this);
}
}

class Triangle implements Shape {
double base;
double height;

Triangle(double base, double height) {
this.base = base;
this.height = height;

@Override
public double accept(ShapeVisitor visitor) {
return visitor.visit(this);
}
¥

public class Main {
public static void main(String[] args) {
Circle circle = new Circle(5);
Rectangle rectangle = new Rectangle(4, 6);
Triangle triangle = new Triangle(3, 7);

AreaCalculator areaCalculator = new AreaCalculator();

System.out.println("Circle area: " + circle.accept(areaCalculator));
System.out.println("Rectangle area: " + rectangle.accept(areaCalculator));
System.out.println("Triangle area: " + triangle.accept(areaCalculator));
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double visit(Circle circle);
double visit(Rectangle rectangle);
double visit(Triangle triangle);

Pros and Cons

Single Responsibility Principle
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