HND in Computing 
Unit 41 - Programming in Java 
6 - Graphics

The Java 2D API is powerful and complex. However, the vast majority of uses for the Java 2D API utilize a small subset of its capabilities encapsulated in the java.awt.Graphics class. 
Most methods of the Graphics class can be divided into two basic groups:
· Draw and fill methods, enabling you to render basic shapes, text, and images
· Attributes setting methods, which affect how that drawing and filling appears
Methods such as setFont and setColor define how draw and fill methods render.
This figure illustrates how these methods relate to graphic objects:
[image: This figure represents basic methods of the Graphics class ]
Drawing methods include:
drawString – For drawing text
	g.drawString("Hello", 10, 10);


drawImage – For drawing images
	g.drawImage(img, 0, 0, width, height,0, 0, imageWidth, imageHeight, null);                    




drawLine, drawArc, drawRect, drawOval, drawPolygon – For drawing geometric shapes
	g2.draw(new Line2D.Double(0, 0, 30, 40));


Depending on your current need, you can choose one of several methods in the Graphics class based on the following criteria:
· Whether you want to render the image at the specified location in its original size or scale it to fit inside the given rectangle
· Whether you prefer to fill the transparent areas of the image with color or keep them transparent
Fill methods apply to geometric shapes and include fillArc, fillRect, fillOval, fillPolygon.
Whether you draw a line of text or an image, remember that in 2D graphics every point is determined by its x and y coordinates. All of the draw and fill methods need this information which determines where the text or image should be rendered.
For example, to draw a line, an application calls the following:
java.awt.Graphics.drawLine(int x1, int y1, int x2, int y2)
In this code (x1, y1) is the start point of the line, and (x2, y2) is the end point of the line.
So the code to draw a horizontal line is as follows:
Graphics.drawLine(20, 100, 120, 100);

Creating a Rectangle and Oval

6.1 Try this: Create a new package called "Graphics" and a new class called "DrawOvalRectangle". 

Now enter the following code into your new class to create a rectangle and oval next to each other:

	
import java.awt.Color;
import java.awt.Graphics;

import javax.swing.*;

public class DrawOvalRectangle extends JFrame{
	
	public DrawOvalRectangle(){
	this.setTitle("Remember g for Graphics");
	this.setSize(500,500);
	this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
	this.setVisible(true);
	
}

public void paint (Graphics g) {
	g.setColor(Color.BLACK);
	g.drawRect(40,40, 60, 60); // (x, y, width, height)
	g.setColor(Color.RED);
	g.fillOval(120,120,60,60); 
	
}

public static void main(String[] args){
	new DrawOvalRectangle();
	
}

}



You should see the following:

[image: ]

Fill a solid three dimensional rectangle

	import java.awt.Color;
import java.awt.Graphics;

import javax.swing.JFrame;
import javax.swing.JPanel;

public class MainClass extends JPanel {

  public static void main(String[] a) {
    JFrame f = new JFrame();
    f.setSize(400, 400);
    f.add(new MainClass());
    f.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
    f.setVisible(true);
  }

  public void paint(Graphics g) {
    g.setColor (Color.yellow);  
    g.fill3DRect (5, 15, 50, 75, true); 
  }
}



You should see the following:

[image: ]

Drawing strings with shapes

The following creates more shapes and places alongside two 

	import java.awt.*;
import javax.swing.JFrame;

public class Graphics extends Canvas
{
    public void paint( java.awt.Graphics g )
    {
        g.setColor(Color.green);
        g.drawRect(50,20,100,200);  // draw a rectangle
        g.fillOval(160,20,100,200); // draw a filled-in oval
        g.setColor(Color.blue);
        g.fillRect(200,400,200,20); // a filled-in rectangle
        g.drawOval(200,430,200,100);
        
        g.setColor(Color.black);
        g.drawString("Graphics are pretty neat.", 500, 100);
        int x = getWidth() / 2;
        int y = getHeight() / 2;
        g.drawString("The first letter of this string is at (" + x + "," + y + ")", x, y);
    }

    public static void main( String[] args )
    {
        // You can change the title or size here if you want.
        JFrame win = new JFrame("GraphicsDemo1");
        win.setSize(800,600);
        win.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
        Graphics canvas = new Graphics();
        win.add( canvas );
        win.setVisible(true);
    }
}



Run and see what you have created.


See if you can answer the following questions:
1. How big is the window that appears? How many pixels wide? How many pixels tall?
2. [bookmark: _GoBack]In the call to the function g.drawRect(), there are four numbers. What do they mean? Try changing them to figure it out.
3. What about the call to fillOval()? What do the four numbers mean here?
4. What are the two numbers in the call to drawString()?
5. What happens when two objects overlap? Which one is drawn on top?
Then try this:
1. Add a red, filled-in square somewhere in the lower-right of the canvas.
Arcs and Custom Colours
Here are some more examples of the various functions at your disposal in Java's graphics library. Type in the following code and get it to compile:
	import java.awt.*;
import javax.swing.JFrame;

public class GraphicsDemo2 extends Canvas
{
	public void paint( Graphics g )
	{
		g.setColor(Color.black);

		g.drawRect(50,20,100,200);  // draw a rectangle
		g.drawOval(160,20,100,200); // draw a filled-in oval

		//arcs
		g.drawArc(270,20,100,200,0,270); // draw an arc that starts at 0 degrees
										 //   and has an arclength of 270 degrees

		g.drawArc(50,250,150,150,90,180); // from 90 degrees to 270 (90+180)
		g.drawArc(210,250,150,150,45,90); // from 45 degrees to 135 (45+90)
		g.fillArc(210,280,150,150,45,90); // ditto, but filled in

		g.setColor(Color.yellow);
		g.fillArc(150,400,150,150,45,270); // chomp
		
		// custom colors
		Color myOrange = new Color(230,92,0); // the amount of red, green, blue in the color
											  // Each component has a value from 0-255.
		g.setColor(myOrange);
		g.fillOval(500,50,150,150);

		Color myGrey = new Color(238,238,238);
		g.setColor(myGrey);
		g.fillOval(550,100,50,50);

		g.setColor(Color.yellow);
		g.fillOval(500,210,150,150);

		g.setColor(Color.green);
		g.fillOval(500,370,150,150);
	}

	public static void main( String[] args )
	{
		JFrame win = new JFrame("GraphicsDemo2: Arcs and Colors");
		win.setSize(800,600);
		win.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
		GraphicsDemo2 canvas = new GraphicsDemo2();
		win.add( canvas );
		win.setVisible(true);
	}
}



Try this:
1. Using either the Color Schemer Online or ColorPicker.com, make a color of your own and change the middle circle (the yellow one) to your custom color.
2. Draw a second, slightly smaller pacman to the right of the first pacman. Make her face to the left and make her pink.
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