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// Container.java

public interface Container {

   Iterator getIterator();

}

public interface Iterator {

   boolean hasNext();

   Object next();

}



public class PetRepository implements Container {

   public String pets[] = {

           "Tyrannosaurus Rex",

           "Stegosaurus",

           "Velociraptor",

           "Triceratops",

           "Pterosauria",

           "Ichthyosaur",

           "Tanystropheus"};

   public Iterator getIterator() {

       return new NameIterator();

   }

   private class NameIterator implements Iterator {

       int index = 0;

       public boolean hasNext() {

           return index < pets.length;

       }

       public Object next() {

           if (hasNext()) {

               return pets[index++];

           }

           return null;

       }

   }

}



Tyrannosaurus Rex

Stegosaurus

Velociraptor

Triceratops

Pterosauria

Ichthyosaur

Tanystropheus

public class Client {

   public static void main(String[] args) {

PetRepository pets = new PetRepository();

for (Iterator it = pets.getIterator(); it.hasNext(); ) {

           String name = (String) it.next();

           System.out.println(name);

       }

   }

}

=>





class BTreeNode<T> {

   T element;

   BTreeNode<T> leftChild, rightChild;

   BTreeNode( T element, BTreeNode<T> leftChild, BTreeNode<T> 

rightChild ){

       this.element = element;

       this.leftChild = leftChild;

       this.rightChild = rightChild;

   }

   T getElement(){ return element; }

   BTreeNode<T> getLeft(){ return leftChild; }

   BTreeNode<T> getRight(){ return rightChild; }

}

class StackElement<T> {

   BTreeNode<T> btreeNode;

   boolean visited;

   StackElement( BTreeNode<T> btreeNode, boolean visited ){

       this.btreeNode = btreeNode;

       this.visited = visited;

   }

   BTreeNode<T> getNode(){    return btreeNode; }

   boolean isVisited(){ return visited; }

}

public class BTree<T> {

   BTreeNode<T> root;

   BTree(BTreeNode<T> root){

       this.root = root;

   }

   Iterator<T> getInOrderIterator(){

       return new InorderIterator<T>(root);

   }

   Iterator<T> getPreOrderIterator(){

       return new PreorderIterator<T>(root);

   }

   Iterator<T> getPostOrderIterator(){

       return new PostorderIterator<T>(root);

   }

}



class InorderIterator<T> implements Iterator<T>{

   Stack<StackElement<T>> iteratorStack;

   InorderIterator(BTreeNode<T> root){

       iteratorStack = new Stack<StackElement<T>>();

       iteratorStack.push(new StackElement<T>(root, false));

   }

   public boolean hasNext() {

       return !iteratorStack.isEmpty();

   }

   public T next() {

       // Repeat until we have a visited node on top of the stack.

       while( !iteratorStack.peek().isVisited() ){

           // Get current node from top of the stack.

           BTreeNode<T> curNode = iteratorStack.pop().getNode();

           // If right child is present, push it on the stack as not-visited.

           if( curNode.getRight() != null )

               iteratorStack.push( new StackElement<T>(curNode.getRight(), false) );

           // Push current node on the stack as visited.

           iteratorStack.push(new StackElement<T>(curNode, true));

           // If left child is present, push it on the stack as not-visited.

           if( curNode.getLeft() != null )

               iteratorStack.push(new StackElement<T>(curNode.getLeft(), false));

       }

//Pop the node on top of the stack (this node is a visited node) and return its data.

       return iteratorStack.pop().getNode().getElement();

   }

   public void remove() {}

}



...
       while( !iteratorStack.peek().isVisited() ){
           BTreeNode<T> curNode = iteratorStack.pop().getNode();
       // If right child is present, push it on the stack as not-visited.
           if( curNode.getRight() != null )
               iteratorStack.push( new StackElement<T>(curNode.getRight(), false) );
           if( curNode.getLeft() != null )
               iteratorStack.push( new StackElement<T>(curNode.getLeft(), false) );
           iteratorStack.push(new StackElement<T>(curNode, true));
       }
...

...
       while( !iteratorStack.peek().isVisited() ){
           BTreeNode<T> curNode = iteratorStack.pop().getNode();
           iteratorStack.push(new StackElement<T>(curNode, true));
           if( curNode.getRight() != null )
               iteratorStack.push( new StackElement<T>(curNode.getRight(), false) );
           if( curNode.getLeft() != null )
               iteratorStack.push( new StackElement<T>(curNode.getLeft(), false) );
       }
...



public class BTreeClient {

   public static void main(String[] args) {

       BTree<Integer> testTree = setupTree();

       //Inorder tree traversal

       Iterator<Integer> inOrderIterator = testTree.getInOrderIterator();

       while( inOrderIterator.hasNext() )

           System.out.print(inOrderIterator.next()+".");
 

       //Preorder tree traversal

       Iterator<Integer> preOrderIterator = testTree.getPreOrderIterator();

       while( preOrderIterator.hasNext() )

           System.out.print(preOrderIterator.next()+".");

       //Postorder tree traversal

       Iterator<Integer> postOrderIterator = testTree.getPostOrderIterator();

       while( postOrderIterator.hasNext() )

           System.out.print(postOrderIterator.next()+".");

   }

   static BTree<Integer> setupTree(){
   BTreeNode<Integer> n6 = new BTreeNode<Integer>(6, null, null);
   BTreeNode<Integer> n7 = new BTreeNode<Integer>(7, null, null);
   BTreeNode<Integer> n4 = new BTreeNode<Integer>(4, n6, n7);
   BTreeNode<Integer> n3 = new BTreeNode<Integer>(3, null, null);
   BTreeNode<Integer> n12 = new BTreeNode<Integer>(12, n3, n4);
   BTreeNode<Integer> n8 = new BTreeNode<Integer>(8, null, null);
   BTreeNode<Integer> n2 = new BTreeNode<Integer>(2, null, n8);
   BTreeNode<Integer> n11 = new BTreeNode<Integer>(11, null, null);
   BTreeNode<Integer> n5 = new BTreeNode<Integer>(5, n11, n2);
   BTreeNode<Integer> n10 = new BTreeNode<Integer>(10, n12, n5);
   return new BTree<Integer>(n10);

   }
}



interface Strategy {

   public void execute();

}



interface PoliceStrategy {

   static final int speedLimit = 90;

   public void execute(int speed);

}

class NicePoliceStrategy implements PoliceStrategy{

   public void execute(int speed) {

       if (speed > speedLimit + 10)

           System.out.println("Nice police: You will pay fine 50USD");

   }

}

class HardPoliceStrategy implements PoliceStrategy {

   public void execute(int speed) {

       if (speed > speedLimit)

           System.out.println("Hard police: You will pay fine 50USD");

   }

}

class LazyPoliceStrategy implements PoliceStrategy{

   public void execute(int speed) {

       if (speed > speedLimit && Math.random() > 0.5)

           System.out.println("Lazy police: You will pay fine 50USD");

       else

           System.out.println("Lazy police: Let go");

   }

}



public class Context {

   PoliceStrategy strategy;

   public void setStrategy(PoliceStrategy strategy) {

       this.strategy = strategy;

   }

   public Context(PoliceStrategy strategy){

       this.strategy = strategy;

   }

   public void patrol(int speed){ strategy.execute(speed);}

}

public class Client {

   public static void main(String [] args) {

       PoliceStrategy hardStrategy = new HardPoliceStrategy();

       PoliceStrategy niceStrategy = new NicePoliceStrategy();

       PoliceStrategy lazyStrategy = new LazyPoliceStrategy();

       Context newYorkPoliceDepartment = new Context(hardStrategy);

       newYorkPoliceDepartment.patrol(95);

       Context czechPoliceDepartment = new Context(niceStrategy);

       czechPoliceDepartment.patrol(95); //Does nothing

       czechPoliceDepartment.setStrategy(lazyStrategy);

       czechPoliceDepartment.patrol(150);

       czechPoliceDepartment.patrol(150);

       czechPoliceDepartment.patrol(150);

   }}

Hard police: You will pay fine 50USD

Lazy police: You will pay fine 50USD

Lazy police: Let go

Lazy police: You will pay fine 50USD

<=





public class BinaryObserver extends Observer{

   public BinaryObserver(Subject subject){

       super(subject);

   }

   public void update() {

System.out.println("Binary:" + Integer.toBinaryString(subject.getState()));

   }

}

public class OctalObserver extends Observer{

   public OctalObserver(Subject subject){ super(subject);}

   public void update() {System.out.println( "Octal:"+Integer.toOctalString( subject.getState()));}

}

public class HexaObserver extends Observer{

   public HexaObserver(Subject subject){ super(subject);}

   public void update(){System.out.println( "Hex:"+Integer.toHexString( subject.getState()).toUpperCase());}

}



public class Subject {

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

   private int state;

   public int getState() {

       return state;

   }

   public void setState(int state) {

       this.state = state;

       notifyAllObservers();

   }

   public void attach(Observer observer){

       observers.add(observer);

   }

   public void notifyAllObservers(){

       for (Observer observer : observers) {

           observer.update();

       }

   }

}

public abstract class Observer {

   protected Subject subject;

   public abstract void update();

   public Observer(Subject subject){

       this.subject = subject;

       this.subject.attach(this);

   }

}



public class Client {
   public static void main(String[] args) {
      Subject subject = new Subject();

      new HexaObserver(subject);
      new OctalObserver(subject);
      new BinaryObserver(subject);

      System.out.println("First state change: 15");
      subject.setState(15);
      System.out.println("Second state change: 10");

      subject.setState(10);
   }
}

First state change: 15

Hex String: F

Octal String: 17

Binary String: 1111

Second state change: 10

Hex String: A

Octal String: 12

Binary String: 1010

=>







public class CD {

   public String name;

   public byte format;

   public CD(String name, byte format) {

       this.name = name;

       this.format = format;

   }

}

public interface AudioPlayerState {

   public void insertCD(AudioPlayerContext context, CD cd);

   public CD ejectCD(AudioPlayerContext context);

   public void play(AudioPlayerContext context);

   public void stop(AudioPlayerContext context);

}



public class ReadyState implements AudioPlayerState {

   public ReadyState(){ 

System.out.println("Player ready"); 

   }

   public void play(AudioPlayerContext context) {

       //Test precondition

       if (context.getCd() != null &&

context.getCd().format > 0)

           context.setState(new PlayingState());

       else

           System.out.println("Cannot play this CD");

   }

   public CD ejectCD(AudioPlayerContext context) {

       context.setState(new NoCDState());

       return context.getCd();

   }

   public void stop(AudioPlayerContext context) { }

   public void insertCD(AudioPlayerContext context,CD cd){}

}



public class NoCDState implements AudioPlayerState {

   public NoCDState(){

       System.out.println("Player empty");

   }

   public void insertCD(AudioPlayerContext context, CD cd) {

       context.setState(new ReadyState());

       context.setCd(cd);

   }

   public CD ejectCD(AudioPlayerContext context) { return null;}

   public void play(AudioPlayerContext context) { }

   public void stop(AudioPlayerContext context) { }

}

public class PlayingState implements AudioPlayerState {

   public PlayingState(){

       System.out.println("Player playing");

   }

   public void stop(AudioPlayerContext context) {

       context.setState(new ReadyState());

   }

   public CD ejectCD(AudioPlayerContext context) { return null;}

   public void play(AudioPlayerContext context) { }

   public void insertCD(AudioPlayerContext context, CD cd) { }

}



public class AudioPlayerContext {

   CD cd;

   private AudioPlayerState state;

   public CD getCd() { return cd;}

   public AudioPlayerContext(){

state = new NoCDState(); 

   }

   public void setCd(CD cd) {

       this.cd = cd;

       System.out.println(cd.name);

   }

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

   public void play(){ state.play(this);}

   public void insertCD(CD cd){ state.insertCD(this, cd);}

   public void stop(){ state.stop(this);}

   public void ejectCD(){ state.ejectCD(this);}

   public AudioPlayerState getState(){ return state;}

}



public class Client {

   public static void main(String[] args) {

       AudioPlayerContext player = new AudioPlayerContext();

       player.insertCD(new CD("Helena Vondrackova", (byte)-1));

       player.play(); //Nothing - precondition

       player.ejectCD(); //Ejects CD

       player.insertCD(new CD("Imagine Dragons", (byte)1));

       player.play();

       player.ejectCD(); //Nothing - invalid state

       player.stop(); //Stop playing

       player.ejectCD(); //Ejects CD

   }

}





public class Football extends Game {

   void endPlay() {

       System.out.println("Football Game Finished!");

   }

   void initialize() {

       System.out.println("Football Game Initialized! Start playing.");

   }

   void startPlay() {

       System.out.println("Football Game Started. Enjoy the game!");

   }

}

public class Cricket extends Game {

   void endPlay() {

       System.out.println("Cricket Game Finished!");

   }

   void initialize() {

       System.out.println("Cricket Game Initialized! Start playing.");

   }

   void startPlay() {

       System.out.println("Cricket Game Started. Enjoy the game!");

   }

}

public abstract class Game {

   abstract void initialize();

   abstract void startPlay();

   abstract void endPlay();

   //template method

   public final void play(){

       //common operations go here

       …
       //variable operations go here

       initialize();//initialize the game     

       startPlay(); //start game

       endPlay(); //end game

   }

}



public class Client {

   public static void main(String[] args) {

       Game game = new Cricket();

       game.play();

       System.out.println();

       game = new Football();

       game.play();

   }

}

Cricket Game Initialized! Start playing.

Cricket Game Started. Enjoy the game!

Cricket Game Finished!

Football Game Initialized! Start playing.

Football Game Started. Enjoy the game!

Football Game Finished!

=>







public interface ComputerPart {

   public void accept(ComputerPartVisitor computerPartVisitor);

}

public class Keyboard implements ComputerPart {

  public void accept(ComputerPartVisitor computerPartVisitor) {

       computerPartVisitor.visit(this);

   }

}

public class Monitor implements ComputerPart {

   public void accept(ComputerPartVisitor computerPartVisitor) 

{

       computerPartVisitor.visit(this);

   }

}

public class Mouse implements ComputerPart {

   public void accept(ComputerPartVisitor computerPartVisitor) 

{

       computerPartVisitor.visit(this);

   }

}

public class Computer implements ComputerPart {

   ComputerPart[] parts;

   public Computer(){

       parts = new ComputerPart[] {new Mouse(), 

  new Keyboard(), 

  new Monitor()};

   }

   public void accept(ComputerPartVisitor 

computerPartVisitor) {

       for (int i = 0; i < parts.length; i++) {

           parts[i].accept(computerPartVisitor);

       }

       computerPartVisitor.visit(this);

   }

}



public interface ComputerPartVisitor {

   public void visit(Computer computer);

   public void visit(Mouse mouse);

   public void visit(Keyboard keyboard);

   public void visit(Monitor monitor);

}

public class ComputerPartDisplayVisitor implements ComputerPartVisitor {

   public void visit(Computer computer) {

       System.out.println("Displaying Computer.");

   }

   public void visit(Mouse mouse) {

       System.out.println("Displaying Mouse.");

   }

   public void visit(Keyboard keyboard) {

       System.out.println("Displaying Keyboard.");

   }

   public void visit(Monitor monitor) {

       System.out.println("Displaying Monitor.");

   }

}



public class Client {

   public static void main(String[] args) {

       ComputerPart computer = new Computer();

       computer.accept(new ComputerPartDisplayVisitor());

   }

}

Displaying Mouse.

Displaying Keyboard.

Displaying Monitor.

Displaying Computer.

=>









public abstract class AbstractLogger {

   public static int INFO = 1;

   public static int DEBUG = 2;

   public static int ERROR = 3;

   protected int level;

   //next element in chain or responsibility

   protected AbstractLogger nextLogger;

   public void setNextLogger(AbstractLogger nextLogger){

       this.nextLogger = nextLogger;

   }

   public void logMessage(int level, String message){

       if(this.level <= level){

           write(message);

       }

       if(nextLogger !=null){

           nextLogger.logMessage(level, message);

       }

   }

   abstract protected void write(String message);

}



public class ConsoleLogger extends AbstractLogger {

   public ConsoleLogger(int level){

       this.level = level;

   }

   protected void write(String message) {

      System.out.println("Standard Console::Logger: " + message);

   }

}

public class ErrorLogger extends AbstractLogger {

   public ErrorLogger(int level){

       this.level = level;

   }

   protected void write(String message) {

       System.out.println("Error Console::Logger: " + message);

   }

}

public class FileLogger extends AbstractLogger {

   public FileLogger(int level){

       this.level = level;

   }

   protected void write(String message) {

       System.out.println("File::Logger: " + message);

   }

}



public class Client {

    private static AbstractLogger getChainOfLoggers(){

      AbstractLogger errorLogger = new ErrorLogger(AbstractLogger.ERROR);

   AbstractLogger fileLogger = new FileLogger(AbstractLogger.DEBUG);

   AbstractLogger consoleLogger = new ConsoleLogger(AbstractLogger.INFO);

   errorLogger.setNextLogger(fileLogger);

   fileLogger.setNextLogger(consoleLogger);

          return errorLogger;

    }

    public static void main(String[] args) {

   AbstractLogger loggerChain = getChainOfLoggers();

   loggerChain.logMessage(AbstractLogger.INFO, "This is an information.");

   loggerChain.logMessage(AbstractLogger.DEBUG, "This is an debug level information.");

   loggerChain.logMessage(AbstractLogger.ERROR,  "This is an error information.");

    }

}

Standard Console::Logger: This is an information.

File::Logger: This is an debug level information.

Standard Console::Logger: This is an debug level information.

Error Console::Logger: This is an error information.

File::Logger: This is an error information.

Standard Console::Logger: This is an error information.

=>
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interface Expression {

    public int interpret(final Map<String, Expression> variables);

}

class Number implements Expression {

    private int number;

    public Number(final int number)       { this.number = number; }

    public int interpret(final Map<String, Expression> variables)  { return number; }

}

class Plus implements Expression {

    Expression leftOperand;

    Expression rightOperand;

    public Plus(final Expression left, final Expression right) {

        leftOperand = left;

        rightOperand = right;

    }

    public int interpret(final Map<String, Expression> variables) {

        return leftOperand.interpret(variables) + rightOperand.interpret(variables);

    }

}



class Evaluator implements Expression {
    private Expression syntaxTree;
    public Evaluator(final String expression) {
        final Stack<Expression> expressionStack = new Stack<Expression>();
        for (final String token : expression.split(" ")) {
            if (token.equals("+")) {
                final Expression subExpression = new Plus(expressionStack.pop(), expressionStack.pop());
                expressionStack.push(subExpression);
            } else if (token.equals("-")) {
                // it's necessary remove first the right operand from the stack
                final Expression right = expressionStack.pop();  // ..and after the left one
                final Expression left = expressionStack.pop();
                final Expression subExpression = new Minus(left, right);
                expressionStack.push(subExpression);
            } else
                expressionStack.push(new Variable(token));
        }
        syntaxTree = expressionStack.pop();
    }
    public int interpret(final Map<String, Expression> context) {
        return syntaxTree.interpret(context);
    }
}



public class InterpreterExample {

    public static void main(final String[] args) {

        final String expression = "w x z - +";

        final Evaluator sentence = new Evaluator(expression);

        final Map<String, Expression> variables = new HashMap<String, Expression>();

        variables.put("w", new Number(6));

        variables.put("x", new Number(8));

        variables.put("z", new Number(30));

        final int result = sentence.interpret(variables);

        System.out.println(result);

    }

}


