KING FAHD UNIVERSITY OF PETROLEUM & MINERALS

Information and Computer Science Department

ICS-201 Introduction to Computer Science

Lab 12: Graphics


Objectives: In this lab, the following topics will be covered

1. Drawing of objects: Lines, Rectangles and Ellipses.
2. User defined panels.
3. Drawing Images (user defined image component)
4. 2D Transformation

5. Exercises.
1. Drawing of objects: Lines, Rectangles and Ellipses.

As we have studied in class. A JFrame application that extends the javax.swing.JFrame, it will inherit the paint method. 

In that method, we can redefine the paint method and draw our own shapes. Note the methods, will draw on the component JFrame, so it might draw lines or objects OVER/UNDER buttons that are add to the JFrame, depending on which one comes first. 
An explicit call to a method repaint() will invoke the paint method. However, whenever a window is resized, the repaint() is called.
Example:

import javax.swing.*;

import java.awt.*;

class AllShapes extends JFrame

{


AllShapes()


{



super("All Shapes");



setDefaultCloseOperation(WindowConstants.EXIT_ON_CLOSE);



setVisible(true);



setSize(328,583);


}


public static void main(String[] args)


{



new AllShapes();


}


public void paint(Graphics g)


{



super.paint(g);



// LINE



g.drawLine(100, 20, 200, 100);



//RECTANGULAR



g.drawRect(5, 150, 150, 100);



// ROUND RECTANGULAR



g.drawRoundRect(165, 150, 150, 100, 15, 15);



// SQUARE



g.drawRect(5, 295, 100, 100);



// ROUND SQUARE



g.drawRoundRect(165, 295, 100, 100, 15, 15);



// OVAL



g.drawOval(5, 440, 150, 100);



// CIRCLE



g.drawOval(165, 440, 100, 100);



// Polygon



//g.drawRoundRect(115, 440, 100, 100, 15, 15);



g.drawString("Line", 120, 15); 






//LINE STRING



g.drawString("Rectangular", 10, 140); 





//Rect



g.drawString("Round Rectangular", 180, 140); 



//RoundRect



g.drawString("Square", 10, 285); 




//Square



g.drawString("Round Square", 180, 285); 

//RoundSqurae



g.drawString("Oval", 10, 430); 





//Oval



g.drawString("Circle", 180, 430); 




//Circle



setTitle(getWidth() + " " + getHeight());


}

}

We can use a sort of global variables that can be modified by other methods in the class (i.e. listeners).
The following example shows a random generation of Shapes and Colors and drawing them. Each time a button is pressed, different shapes are drown.
import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

class RandomShapes extends JFrame

{


JButton b= new JButton("Change");;


Color c;


RandomShapes()


{



super("Random Shapes");



setLayout(new BorderLayout());



setDefaultCloseOperation(WindowConstants.EXIT_ON_CLOSE);



add(b, BorderLayout.SOUTH);



setSize(600,400);



b.addActionListener(new ActionListener()




{





public void actionPerformed(ActionEvent e)





{






repaint();





}




}



);



setVisible(true);


}


public static void main(String[] args)


{



new RandomShapes();


}


public void paint(Graphics g)


{



int lineX1, lineX2, lineY1, lineY2;



int ciX1, ciX2, ciY1, ciY2;



super.paint(g);



lineX1 = (int)(Math.random() * getWidth() / 4.0);



lineY1 = (int)(Math.random() * getHeight()/ 4.0);



lineX2 = (int)(Math.random() * getWidth());



lineY2 = (int)(Math.random() * getHeight());



ciX1 = (int)(Math.random() * getWidth() / 4.0);



ciY1 = (int)(Math.random() * getHeight()/ 4.0);



ciX2 = (int)(Math.random() * getWidth());



ciY2 = (int)(Math.random() * getHeight());



c = new Color( (int) (Math.random() * 255) , (int) (Math.random() * 255) , (int) (Math.random() * 255));



g.setColor(c);



g.fillRect( lineX1 , lineY1 , lineX2 , lineY2);



c = new Color( (int) (Math.random() * 255) , (int) (Math.random() * 255) , (int) (Math.random() * 255));



g.setColor(c);



g.fillOval(ciX1, ciY1, ciX2, ciY2);


}

}
2. User defined panels

We can create our own special panel, and give it special features, like default color and default layout manager.

The following example, will show an example of a user defined panel that draws a cup. This cup updates its size when the frame resizes.

This was possible by extending JPanel in our CupComponent class. The class will inherit methods like paintComponent(Graphics g) in which is similar to the one we have for the JFrame, but it is used to paint the component.
import javax.swing.*;

import java.awt.*;

public class CupComponent extends JPanel

{


CupComponent()


{


}


public static void main(String[] args)


{


}


public void paintComponent(Graphics g)


{



super.paintComponent(g);



g.drawOval(20, 20, getWidth() - 60, 50);








//TOP SIDE OF THE CUP



g.drawOval(40, getHeight() - 60, getWidth() - 120, 50);



//BOTTOM SIDE OF THE CUP



g.drawLine(20 , 20+ 25,  40,  getHeight() - 35);





//LEFT LINE OF THE CUP



g.drawLine(getWidth() - 60 + 20 , 20 + 25,  40 + getWidth() - 120,  getHeight() - 35);
//RIGHT LINE OF THE CUP


}

}
import java.awt.*;

import javax.swing.*;

import java.awt.event.*;

class TestingCup extends JFrame

{


CupComponent cc = new CupComponent();


public Example1()


{



super("resize me");



add(cc);



setSize(400,400);



}


public static void main(String[] args)


{



new TestingCup().setVisible(true);


}

}

3. Drawing Images (user defined image component)

In java to draw image we can use the command “drawImage” to draw an Image. The following example shows how to create an image object. It does this as well as creating a user-defined JComponent that has an Image drawn in it. Note that the image will be stretched to the size of the component. This means that if the component is resized, the image will be redrawn differently (either growing or shrinking)

We can also choose different image by using the file menu and the JFileChooser dialog, which helps users to pick files for opening.

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

class ImageComponent extends JComponent

{


Image img;


ImageComponent(String imageUrl)


{



img = Toolkit.getDefaultToolkit().getImage(imageUrl);



repaint();



}


public void setImage(String imageUrl)


{



img = Toolkit.getDefaultToolkit().getImage(imageUrl);



repaint();




}


public void paintComponent(Graphics g)


{



super.paintComponent(g);



g.drawImage(img,0,0, this.getWidth() , this.getHeight() , Color.BLACK , this);


}

}

And the test class in which we use our ImageComponent

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

class TestingImageComponent extends JFrame

{


ImageComponent ic;


JMenuBar jBar = new JMenuBar();


JMenu file = new JMenu("File");


JMenuItem open = new JMenuItem("Open");


TestingImageComponent()


{



ic = new ImageComponent("42.jpg");



file.add(open);



jBar.add(file);



setJMenuBar(jBar);



setSize(400,400);



add(ic);



open.addActionListener(new ActionListener(){




public void actionPerformed(ActionEvent ae)




{





JFileChooser fc = new JFileChooser();





fc.showOpenDialog(null);





ic.setImage(fc.getSelectedFile().getPath());





setTitle(fc.getSelectedFile().getName());





repaint();




}



});


}


public static void main(String[]args)


{



new TestingImageComponent().setVisible(true);


}

}

4. 2D Transformation

Scaling
Scaling a shape means either enlarging or shrinking the object. 
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For every point (x,y) we use

Translation 

Moving an object with a horizontal displacement dx and vertical displacement dy.

For every point (x,y) we use:

x’ = x + tx

y’ = y + ty

Rotation

Rotating an object with an angle ( for every point (x,y) we use:

x’ = x cos(() - y sin(()

y’ = x sin(() + y cos(()

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

public class Transformation extends JFrame

{


JButton up = new JButton("UP");


JButton down = new JButton("DOWN");


JButton left = new JButton("Left");


JButton right = new JButton("Right");


JPanel south = new JPanel();


int xStart = 50;


int yStart = 50;


int width   = 200;


int height   = 200;


Transformation()


{



super("Transformation");



setSize(400,400);



setLayout(new BorderLayout());



add(south,BorderLayout.SOUTH);



south.setLayout(new FlowLayout());



south.add(up);



south.add(down);




up.addActionListener(new ActionListener()



{




public void actionPerformed(ActionEvent ae)




{





yStart--;





repaint();




}



});



down.addActionListener(new ActionListener()



{




public void actionPerformed(ActionEvent ae)




{





yStart++;





repaint();





}



});



setVisible(true);


}


public void paint(Graphics g)


{



super.paint(g);



g.drawRect(xStart,yStart,width,height);


}


public static void main(String[]args)


{



new Transformation();


}

}
5. Exercises
1. Design a Program “Shape Factory” that has Buttons to produce:

a. Random Rectangles with random colors.

b. Random Ellipses with random colors.

c. Random Lines with random colors.

Whenever user clicks on a button, the corresponding shape will be added to the already drawn shapes in the JFrame.
      2. Modify the translation example and make it translate the shape left and right.
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