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Lab – Advanced Drawing
Barbara Ericson

Vocabulary: Child Class, Subclass, Base Class, Parent Class, Superclass, Derived Class, Inheritance, Cast, Interface, Abstract
You now know how to draw a line using a Graphics object.  But, what if you wanted to draw a wider line?  You can use the Graphics2D class for more advanced drawing.  It turns out that the Graphics object we have been getting from the current picture is really a Graphics2D object.  Remember that object variables can refer to an object of the specified class or of any subclass of that class.  So even though we called it a Graphics object it was really a Graphics2D object.  The Graphics class is the parent class, superclass, or base class and Graphics2D is the child class, subclass, or derived class.  This inheritance relationship is shown in the following diagram.  Classes inherit object data (fields) and behavior (methods) from their parent class.
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We can now cast the Graphics object to a Graphics2D object and then use it as a Graphics2D object.  Think of a cast as making a pot out of clay.  You change the shape of the clay.  By casting we are changing the type or "shape" of the object.

Graphics g = this.getGraphics();

Graphics2D g2 = (Graphics2D) g;

The cast is the "(Graphics2D)" and it applies to the object referred to by g above.
We can cast to from an int to a double as well.

Try this is the interactions pane.

> int x = 3;

> double z = 1 / (double) x;

> System.out.println(z);

What is printed? _______________________________________________________________________

Why do we have to cast to Graphics2D if the object really is an object of type Graphics2D.  Try the following in the interactions pane.

> Picture p = new Picture();

> import java.awt.*;

> Graphics g = p.getGraphics();

> g.setPaint(Color.RED);

What do you get from the last statement? _____________________________________________________________________________________

Java will complain if you try to invoke a method that is defined in Graphics2D on an object that is declared to be of type Graphics.  Now do this in the interactions pane.

> Graphics2D g2 = (Graphics2D) g;

> g2.setPaint(Color.RED);

Do you get an error now?   _______________________________________________________________

The compiler checks that the methods that you are trying to use are valid based on the declared type.  The declared type is the type used when declaring the object variable.  The actual type is the class that created the object.  Objects keep track of the class that created them!

Try this in the interactions pane.

> Class pClass = p.getClass();

> System.out.println(pClass);

What is printed? _______________________________________________________________________

Now do this in the interactions pane.

> World earth = new World();

> Class earthClass = earth.getClass();

> System.out.println(earthClass);

What is printed? _______________________________________________________________________

When you use a Graphics2D object you can set the width of the brush:

g2.setStroke(new BasicStroke(width));

Add the following method to the Picture.java file before the main method.

/**

   * Method to add two crossed lines to a picture.

   * One line will go from the top left corner to the

   * bottom right corner.  The other will go from the

   * bottom left corner to the top right corner.

   */

  public void drawWideX(Color color, float width)

  {

    // get the Graphics2D object

    Graphics graphics = this.getGraphics();

    Graphics2D g2 = (Graphics2D) graphics;

    // set the color and brush width

    g2.setPaint(color);

    g2.setStroke(new BasicStroke(width));

    // get the max x and y values

    int maxX = getWidth() - 1;

    int maxY = getHeight() - 1;

    // draw the lines

    g2.draw(new Line2D.Double(0,0,maxX,maxY));

    g2.draw(new Line2D.Double(0,maxY,maxX,0));

  }

Notice that this sets the width of the brush (stroke) also draws lines in a different way than before.  With Graphics2D you draw or fill a geometric shape like a Line2D.Double.
You can try out this method using the following in the main method:

String fileName = 

      FileChooser.getMediaPath("grayMotorcycle.jpg");

Picture p = new Picture(fileName);

p.drawWideX(java.awt.Color.RED,5);

p.show();

Interfaces are a special kind of Java class that can only have constants and/or abstract methods in them.  An abstract method is just a method that is declared to be abstract and it can't have a method body (code associated with the method).  An interface defines the methods that something said to be of that interface type must have.  So, it is often used to define the essential behaviors that an object must have to be of that type.  For example, the Java language has an interface List that defines what methods something that is a list must be able to do.  What do you think you should be able to do with a list?  Look up the List interface in the package java.util. 
How do you add an object to a list? _________________________________________________

How do you get an object from position 1 in a list? ____________________________________

How do you remove all the items from a list? _________________________________________

Another interface in Java is Comparable.  Look up the interface Comparable in the java.lang package.  What method must something have that is said to be Comparable? ______________________________________________________________________________

A class can only inherit from one class, but it can implement more than one interface.  What class does the class String inherit from and what interfaces does it implement?  See the Java API for the String class to determine this.  The String class is in the package Java.lang.

The class String inherits from is? _______________________________  The interfaces String implements is/are _____________________________________________________________?

Try the following in the interactions pane:

> String name1 = "Bob";

> String name2 = "Zeba";

> int result = name1.compareTo(name2);

> System.out.println(result);

What is printed? ______________________________________________________

Now try

> result = name2.compareTo(name1);

> System.out.println(result);

What is printed? _______________________________________________________

Now try 

> result = name2.compareTo(name2);

> System.out.println(result);

What is printed? _______________________________________________________

What does compareTo do? _______________________________________________

Add the following code to Picture.java before the main method.

  /**

   * Method to add a gradient painted sun to the current picture

   * @param x the x location for the upper left corner of the

   * rectangle enclosing the sun

   * @param y the y location for the upper left corner of the

   * rectangle enclosing the sun

   * @param width the width of the enclosing rectangle

   * @param height the height of the enclosing rectangle

   */

  public void drawSun(int x, int y, int width, int height)

  {

    // get the graphics2D object for this picture

    Graphics g = this.getGraphics();

    Graphics2D g2 = (Graphics2D) g;

    // create the gradient for painting from yellow to red with

    // yellow at the top of the sun and red at the bottom

    float xMid = (float) (width / 0.5 + x);

    GradientPaint gPaint = new GradientPaint(xMid, y,

                                             Color.YELLOW,

                                             xMid, y + height,

                                             Color.RED);

    // set the gradient and draw the ellipse

    g2.setPaint(gPaint);

    g2.fill(new Ellipse2D.Double(x,y,width,height));

  }

Earlier we called g2.setPaint(Color.RED).  In this method we are calling g2.setPain(gPaint) where gPaint is an object reference to an object of the GradientPaint class.  How can we call the same method with objects of two different types?  The setPaint method actually takes an object of the type Paint.  And, Paint is actually an interface.  Any object that implements that interface can be passed to the setPaint method.  

What interfaces does the Color class in java.awt implement? ______________________________________________________________________________
What interfaces does the GradientPaint class in java.awt implement? ______________________________________________________________________________
If you have time draw a caption on a picture using an ellipse as the background and then put a string in the ellipse and draw a line to the speaker.  






