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Agenda

Tonight’s agenda

• Review of inheritance and polymorphism.

• Java GUI

• Basic Java GUI

• Using an IDE to create the GUI

• Java Graphics

• An overview of the Java Graphics API
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Home Work

Due tonight:
Read Chapters 11 & 12
Demonstrate Inheritance and Polymorphism

Due next week:
Read Chapters 13 & 29

Due in two weeks:
Create a Java GUI that contains at least one button, one label, 

and one text field.

Use the GUI to create or manipulate an instance or instances of 
your class from the assignment due tonight.

(hint: make this applicable to your project)
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Schedule
 

Week 
 

Content 
 

 

1 4/6 Chapter 1  Intro to Computers, the Internet and the Web 

Chapter 2  Intro to Java Applications 

Chapter 3  Java Classes and Objects:  Part 1 

Homework 1 Assigned 

 

 

2 4/13 Chapter 4  Control Structures:  Part 1 

Chapter 5  Control Structures:  Part 2 

 

3 4/20 Chapter 6  Methods 

Chapter 7  Arrays 

Homework 2 Assigned 

HW 1 

DUE 

4 4/27 Chapter 8  Java Classes and Objects:  Part 2 

Chapter 1-8 Review 

 

5 5/4 MID-TERM EXAMINATION 
 

HW 2 
DUE 

6 5/11 Chapter 9    Object-Oriented Programming: Inheritance 

Chapter 10  Object-Oriented Programming: Polymorphism 
Homework 3 Assigned 

PROJECT 

IDEA 
DUE 

7 5/18 No Class Tonight  

8 5/25 Chapter 11  GUI Components: Part 1 

Chapter 12  Graphics and Java2D 

Homework 4 Assigned 

HW 3 

DUE 

9 6/1 Chapter 13  Exception Handling 

Chapter 29  Strings, Characters and RegEx 

 

10 6/8 Chapter 20: Java Applets 
Chapter 23  Multithreading 

HW 4 
DUE 

11 6/15 Files, JDBC, Networking, Servlets, and JSP 

Class lab time for review and assistance with final project 

FINAL PROJECT DUE 

PROJECT 

DUE 
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Simple InheritanceSimple Inheritance
public class Apublic class A

{{

private String name;private String name;

public String public String getNamegetName() { return name; }() { return name; }

public void public void setNamesetName( String name ) { ( String name ) { this.namethis.name = name; }= name; }

}}

public class B public class B extends Aextends A

{{

private String stuff4B;private String stuff4B;

public void setStuff4B( String stuff ) { stuff4B = stuff; }public void setStuff4B( String stuff ) { stuff4B = stuff; }

}}
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Simple InheritanceSimple Inheritance

public class Testpublic class Test

{{

public static void main( String[] public static void main( String[] argsargs ))

{{

B b = new B();B b = new B();

b.setNameb.setName( "I inherited this from A" );( "I inherited this from A" );

}}

}}
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Class HierarchyClass Hierarchy

•• AllAll Classes in java inherit from Object, even classes we Classes in java inherit from Object, even classes we 

create ourselves.create ourselves.

Object

Component

Container

JComponent

JAbstractButton

JButton

String Number

Float Integer

ComputerTestApp

Mac PC SGI
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using base class objectusing base class object
public class Apublic class A

{{

private String name;private String name;

public String public String getNamegetName() { return name; }() { return name; }

public void public void setNamesetName( String name ) { ( String name ) { this.namethis.name = name; }= name; }

// override Object // override Object toStringtoString

public String public String toStringtoString() { return ("My name is: " + name); }() { return ("My name is: " + name); }

}}
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using base class objectusing base class object
public class Apublic class A

{{

private String name;private String name;

public String public String getNamegetName() { return name; }() { return name; }

public void public void setNamesetName( String name ) { ( String name ) { this.namethis.name = name; }= name; }

// override Object // override Object toStringtoString

public String public String toStringtoString() { return ("My name is: " + name); }() { return ("My name is: " + name); }

}}

public class Testpublic class Test

{{

public static void main( String[] public static void main( String[] argsargs ))

{{

B b = new B();B b = new B();

b.setNameb.setName( "I inherited this from A" );( "I inherited this from A" );

System.out.printlnSystem.out.println( b );  // our ( b );  // our toStringtoString() method is called here() method is called here

}}

}}
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using base class objectusing base class object

Wait, how did Wait, how did printlnprintln( b ) know that b was of type B that ( b ) know that b was of type B that 

inherited from A and was able to call itinherited from A and was able to call it’’s s toStringtoString() method?() method?

public class Testpublic class Test

{{

public static void main( String[] public static void main( String[] argsargs ))

{{

B b = new B();B b = new B();

b.setNameb.setName( "I inherited this from A" );( "I inherited this from A" );

System.out.printlnSystem.out.println( b );  // our ( b );  // our toStringtoString() method is called here() method is called here

}}

}}
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using base class objectusing base class object

Wait, how did Wait, how did printlnprintln( b ) know that b was of type B that ( b ) know that b was of type B that 

inherited from A and was able to call itinherited from A and was able to call it’’s s toStringtoString() method?() method?

Because B inherits from A who inherits from ObjectBecause B inherits from A who inherits from Object…… B can be B can be 

treated as A because it has all the characteristics of A, and treated as A because it has all the characteristics of A, and 

B can also be treated as Object because it has all the B can also be treated as Object because it has all the 

characteristics of Object.characteristics of Object.

This is polymorphismThis is polymorphism
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Java GUIJava GUI

The Java API has built in controls for creating forms, buttons The Java API has built in controls for creating forms, buttons 

and other commonly used components.and other commonly used components.

This functions are split into two main areas of the API:This functions are split into two main areas of the API:

Swing and AWTSwing and AWT
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Java GUIJava GUI

AWT, or abstract windowing toolkit is the original Java graphicsAWT, or abstract windowing toolkit is the original Java graphics

library.library.

It is based on using the operating system that the Java Virtual It is based on using the operating system that the Java Virtual 

Machine is running on.Machine is running on.

Thus, components and behaviors of the AWT are often specific Thus, components and behaviors of the AWT are often specific 

to system Java is running on.  While this is efficient, it can to system Java is running on.  While this is efficient, it can 

create unexpected results.create unexpected results.
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Java GUIJava GUI

Swing was introduced as part of the JDK 1.2, to make up for Swing was introduced as part of the JDK 1.2, to make up for 

some of the limitations of AWT.some of the limitations of AWT.

Swing components are created in Java and do not use the Swing components are created in Java and do not use the 

underlying native operating system.  They are thus underlying native operating system.  They are thus 

considered considered ““lightlight--weightweight”” as they are managed by the JVM.as they are managed by the JVM.

Their behavior is more consistent on different platforms, Their behavior is more consistent on different platforms, 

although they are a little slower than their AWT although they are a little slower than their AWT 

counterparts.counterparts.

While swing is great and flexible, many of the controls still haWhile swing is great and flexible, many of the controls still have ve 

AWT in their parenting.AWT in their parenting.



Burns – Spring 2006 CIS 325 – Java Programming I

Java GUIJava GUI

We will use Swing controls, but you will see that events, layoutWe will use Swing controls, but you will see that events, layout

managers, and other aspects are AWT.managers, and other aspects are AWT.

This is standard.This is standard.

While this mix of Swing and AWT is necessary, do not mix the While this mix of Swing and AWT is necessary, do not mix the 

controls in the same container.  E.g. using a Swing button controls in the same container.  E.g. using a Swing button 

and an AWT button on the same frame will work but not as and an AWT button on the same frame will work but not as 

you might expect.you might expect.
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Java Swing GUIJava Swing GUI

Component Description 

JLabelJLabelJLabelJLabel    Displays uneditable text or icons. 

JTextFieldJTextFieldJTextFieldJTextField    Enables user to enter data from the keyboard. Can also be used to 

display editable or uneditable text. 

JButtonJButtonJButtonJButton    Triggers an event when clicked with the mouse. 

JCheckBoxJCheckBoxJCheckBoxJCheckBox    Specifies an option that can be selected or not selected. 

JComboBoxJComboBoxJComboBoxJComboBox    Provides a drop-down list of items from which the user can make a 

selection by clicking an item or possibly by typing into the box. 

JListJListJListJList    Provides a list of items from which the user can make a selection by 

clicking on any item in the list. Multiple elements can be selected. 

JPanelJPanelJPanelJPanel    Provides an area in which components can be placed and organized. 

Can also be used as a drawing area for graphics. 
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Java GUIJava GUI

Class JFrame

•Most windows are an instance or subclass of this class

•Provides title bar

•Provides buttons to minimize, maximize and close the application
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Java GUIJava GUI
import import javax.swing.JFramejavax.swing.JFrame;;

public class public class FrameDemoFrameDemo

{{

public static void public static void main(Stringmain(String[] [] argsargs))

{{

// Create a new instance of a // Create a new instance of a JFrameJFrame

JFrameJFrame myFramemyFrame = new = new JFrameJFrame();();

// setup the // setup the JFrameJFrame so when it is done, it exits our appso when it is done, it exits our app

myFrame.setDefaultCloseOperationmyFrame.setDefaultCloseOperation( ( JFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSE ););

// show our // show our JFrameJFrame

myFrame.setSizemyFrame.setSize( 300, 200 );( 300, 200 );

myFrame.showmyFrame.show();();

}}

}}
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Look at the Look at the JFrameJFrame in the Java APIin the Java API
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Put some controls on the framePut some controls on the frame

The frame provides the framework on which to put controls like The frame provides the framework on which to put controls like 

buttons, labels and text boxes.buttons, labels and text boxes.

When adding controls to a When adding controls to a JFrameJFrame, we need to add them to its , we need to add them to its 

content pane:content pane:

frame.getContentPane().addframe.getContentPane().add( button );( button );
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Put some controls on the framePut some controls on the frame

We can specify exactly where we want the controls to go We can specify exactly where we want the controls to go 

((x,yx,y) and () and (height,widthheight,width))

But, java can take care of this for us with a Layout ManagerBut, java can take care of this for us with a Layout Manager

myFrame.getContentPane().setLayoutmyFrame.getContentPane().setLayout( new ( new FlowLayoutFlowLayout() );() );
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Put some controls on the framePut some controls on the frame

Adding the controls:

JButtonJButton button = new button = new JButtonJButton( "Button" );( "Button" );

myFrame.getContentPane().addmyFrame.getContentPane().add( button );( button );

JLabelJLabel label = new label = new JLabelJLabel( "Label" );( "Label" );

myFrame.getContentPane().addmyFrame.getContentPane().add( label );( label );

JTextFieldJTextField text = new text = new JTextFieldJTextField( "Text box" );( "Text box" );

myFrame.getContentPane().addmyFrame.getContentPane().add( text );( text );
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Put some controls on the framePut some controls on the frame
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Use a little inheritance to create our own Use a little inheritance to create our own JFrameJFrame

So that our frame/window can be reSo that our frame/window can be re--usable, it is best to extend usable, it is best to extend 

the the JFrameJFrame::

public class Frame3 extends public class Frame3 extends JFrameJFrame
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Java GUIJava GUI
import import java.awtjava.awt.*;.*;

import import javax.swingjavax.swing.*;.*;

public class Frame3 extends public class Frame3 extends JFrameJFrame

{{

private private JButtonJButton button;button;

private private JLabelJLabel label;label;

private private JTextFieldJTextField text;text;

public Frame3()public Frame3()

{{

// call our parent's constructor// call our parent's constructor

super( "I'm a test frame" );super( "I'm a test frame" );

// get the content pane// get the content pane

Container Container containercontainer = = this.getContentPanethis.getContentPane();();

container.setLayoutcontainer.setLayout( new ( new FlowLayoutFlowLayout() );() );

// add the controls// add the controls

button = new button = new JButtonJButton( "Button" );( "Button" );

container.addcontainer.add( button );( button );

label = new label = new JLabelJLabel( "Label" );( "Label" );

container.addcontainer.add( label );( label );

text = new text = new JTextFieldJTextField( "( "TextBoxTextBox" );" );

container.addcontainer.add( text );    ( text );    

}}

}}
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Java GUIJava GUI
import import javax.swing.JFramejavax.swing.JFrame;;

public class FrameDemo3public class FrameDemo3

{{

private static Frame3 private static Frame3 myFramemyFrame;;

public static void public static void main(Stringmain(String[] [] argsargs))

{{

// Create a new instance of our // Create a new instance of our JFrameJFrame

myFramemyFrame = new Frame3();= new Frame3();

// setup the // setup the JFrameJFrame so when it is done, it exits our appso when it is done, it exits our app

myFrame.setDefaultCloseOperationmyFrame.setDefaultCloseOperation( ( JFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSE ););

// show our // show our JFrameJFrame

myFrame.setSizemyFrame.setSize( 300, 200 );( 300, 200 );

myFrame.showmyFrame.show();();

}}

}}
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Now letNow let’’s make it do somethings make it do something

When the button is pressed an event is called.When the button is pressed an event is called.

The event is called from the Java window managerThe event is called from the Java window manager

We need to hook or set a callback into the Java window We need to hook or set a callback into the Java window 

manager so when the button is pressed, our code is runmanager so when the button is pressed, our code is run

Java uses an Action Java uses an Action –– Listener approach to this:Listener approach to this:

When an action occurs, call the listenerWhen an action occurs, call the listener

The listener is also often called the event handlerThe listener is also often called the event handler
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Now letNow let’’s make it do somethings make it do something

We do this by creating an We do this by creating an ActionListenerActionListener class.class.

We do not extend the We do not extend the ActionListenerActionListener, but implement it., but implement it.

Implementing is similar to extending, except we only Implementing is similar to extending, except we only 

““implementimplement”” its methods and do not its methods and do not ““extendextend”” itit

Implementing is called interface inheritance.Implementing is called interface inheritance.

Java allows you to only extend one class, but you can Java allows you to only extend one class, but you can 

implement as many interfaces as you need.implement as many interfaces as you need.
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Now letNow let’’s make it do somethings make it do something

……

public class Frame4 extends public class Frame4 extends JFrameJFrame

{{

private private JButtonJButton button;button;

……

public Frame4()public Frame4()

{{

……

// add the controls// add the controls

button = new button = new JButtonJButton( "Button" );( "Button" );

ButtonHandlerButtonHandler handler = new handler = new ButtonHandlerButtonHandler();();

button.addActionListenerbutton.addActionListener( handler );( handler );

container.addcontainer.add( button );( button );

……

}}
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Now letNow let’’s make it do somethings make it do something

Note that the Note that the ButtonHandlerButtonHandler class is defined inside our class is defined inside our JFrameJFrame classclass

……

public class Frame4 extends public class Frame4 extends JFrameJFrame

{{

……

private class private class ButtonHandlerButtonHandler implements implements ActionListenerActionListener

{{

public void public void actionPerformedactionPerformed( ( ActionEventActionEvent event )event )

{{

text.setTexttext.setText( "Hello" );( "Hello" );

}}

}}

}}
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That was cumbersomeThat was cumbersome……

A better way to add the A better way to add the ActionListenerActionListener is to take advantage of:is to take advantage of:

Anonymous Inner Class definitionsAnonymous Inner Class definitions

We will be defining a class within the add listener method.  TheWe will be defining a class within the add listener method.  The

class will not have a name (anonymous) and only exist class will not have a name (anonymous) and only exist 

within the listener (inner).within the listener (inner).

This makes the code easier to read.This makes the code easier to read.
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This is often betterThis is often better

button = new button = new JButtonJButton( "Button" );( "Button" );

button.addActionListenerbutton.addActionListener( ( 

new new ActionListenerActionListener()()

{{

public void public void actionPerformedactionPerformed( ( ActionEventActionEvent event )event )

{{

text.setTexttext.setText( "Hello " );( "Hello " );

}        }        

}}

););
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RealityReality

Most Java developers know how to create forms by Most Java developers know how to create forms by ““handhand--

codingcoding”” the components and the components and ““codingcoding”” their placement on a their placement on a 

frame.frame.

In real life, complicated frames are usually created using an In real life, complicated frames are usually created using an 

IDE like IDE like JDeveloperJDeveloper..
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JDeveloperJDeveloper

Use new, and add a Application (or Frame to your existing Use new, and add a Application (or Frame to your existing 

project)project)
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JDeveloperJDeveloper

As part of the new application, we can set the options so it wilAs part of the new application, we can set the options so it will l 

create a new Frame.create a new Frame.
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JDeveloperJDeveloper-- We can now build our frame visually, and keep our sanityWe can now build our frame visually, and keep our sanity
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JDeveloperJDeveloper

If you look at the code generated by the If you look at the code generated by the JDeveloperJDeveloper form form 

designer wizard, you should be able to recognize what it is designer wizard, you should be able to recognize what it is 

doing.doing.

While you can implement your button handlers and other While you can implement your button handlers and other 

actions, do not extensively modify the generated code.actions, do not extensively modify the generated code.



12.1 Introduction

� Java contains support for graphics that enable 
programmers to visually enhance applications

� Java contains many more sophisticated drawing 
capabilities as part of the Java 2D API 

� Classes

� Color

� Font, FontMetrics

� Graphics2D

� Polygon

� BasicStroke

� GradientPaint, TexturePaint

� Java 2D shape classes



12.1 Introduction

� Java coordinate system

� Upper-left corner of a GUI component has the 
coordinates (0, 0)

� Contains x-coordinate (horizontal coordinate) -
horizontal distance moving right from the left 
of the screen 

� Contains y-coordinate (vertical coordinate) -
vertical distance moving down from the top of 
the screen

� Coordinate units are measured in pixels. A 
pixel is a display monitor’s smallest unit of 
resolution.



Fig. 12.2 | Java coordinate 

system. Units are measured in 

pixels. 



12.2 Graphics Contexts and Graphics Objects

� A Java graphics context enables drawing on the 
screen

� Class Graphics

� Manages a graphics context and draws pixels on 
the screen

� An abstract class – contributes to Java’s 
portability

� Method paintComponent

� Used to draw graphics

� Member of class JComponent, subclass of 
Component

� Graphics object passed to paintComponent by the 
system when a lightweight Swing component needs 
to be repainted 

� If programmer needs to have paintComponent
execute, a call is made to method repaint



12.3 Color Control

� Class Color declares methods and 
constants for manipulating colors in a Java 
program

� Every color is created from a red, a green 
and a blue component – RGB values



Fig. 12.3 | Color constants and their 

RGB values.   

 

ColorColorColorColor constant Color RGB value 

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic Color  Color  Color  Color REDREDREDRED    red 255, 0, 0255, 0, 0255, 0, 0255, 0, 0    

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic Color  Color  Color  Color GREENGREENGREENGREEN    green 0, 255, 00, 255, 00, 255, 00, 255, 0    

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic Color  Color  Color  Color BLUEBLUEBLUEBLUE    blue 0, 0, 2550, 0, 2550, 0, 2550, 0, 255    

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic Color  Color  Color  Color ORANGEORANGEORANGEORANGE    orange 255, 200, 0255, 200, 0255, 200, 0255, 200, 0    

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic Color  Color  Color  Color PINKPINKPINKPINK    pink 255, 175, 175255, 175, 175255, 175, 175255, 175, 175    

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic Color  Color  Color  Color CYANCYANCYANCYAN    cyan 0, 255, 2550, 255, 2550, 255, 2550, 255, 255    

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic Color  Color  Color  Color MAGENTAMAGENTAMAGENTAMAGENTA    magenta 255, 0, 255255, 0, 255255, 0, 255255, 0, 255    

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic Color  Color  Color  Color YELLOWYELLOWYELLOWYELLOW    yellow 255, 255, 0255, 255, 0255, 255, 0255, 255, 0    

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic Color  Color  Color  Color BLACKBLACKBLACKBLACK    black 0, 0, 00, 0, 00, 0, 00, 0, 0    

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic Color  Color  Color  Color WHITEWHITEWHITEWHITE    white 255, 255, 255255, 255, 255255, 255, 255255, 255, 255    

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic Color  Color  Color  Color GRAYGRAYGRAYGRAY    gray 128, 128, 128128, 128, 128128, 128, 128128, 128, 128    

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic Color  Color  Color  Color LIGHT_GRAYLIGHT_GRAYLIGHT_GRAYLIGHT_GRAY    light gray 192, 192, 192192, 192, 192192, 192, 192192, 192, 192    

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic Color  Color  Color  Color DARK_GRAYDARK_GRAYDARK_GRAYDARK_GRAY    dark gray 64, 64, 6464, 64, 6464, 64, 6464, 64, 64    



Fig. 12.4 | Color methods and 

color-related Graphics methods.
Method    Description 

ColorColorColorColor constructors and methods 

publicpublicpublicpublic Color(  Color(  Color(  Color( intintintint r,  r,  r,  r, intintintint g,  g,  g,  g, intintintint b ) b ) b ) b )    

 
Creates a color based on red, green and blue components expressed as 

integers from 0 to 255. 

publicpublicpublicpublic Color(  Color(  Color(  Color( floatfloatfloatfloat r,  r,  r,  r, floatfloatfloatfloat g,  g,  g,  g, floatfloatfloatfloat b ) b ) b ) b )    

 
Creates a color based on red, green and blue components expressed as 

floating-point values from 0.0 to 1.0. 

publicpublicpublicpublic    intintintint getRed() getRed() getRed() getRed()            
 Returns a value between 0 and 255 representing the red content. 
publicpublicpublicpublic    intintintint getGreen()  getGreen()  getGreen()  getGreen()     
 Returns a value between 0 and 255 representing the green content. 
public intpublic intpublic intpublic int getBlue() getBlue() getBlue() getBlue()    
 Returns a value between 0 and 255 representing the blue content. 

GraphicsGraphicsGraphicsGraphics methods for manipulating ColorsColorsColorsColors    

publicpublicpublicpublic Color getColor()  Color getColor()  Color getColor()  Color getColor()     

 
Returns ColorColorColorColor object representing current color for the graphics 
context. 

public voidpublic voidpublic voidpublic void setCo setCo setCo setColor( Color c ) lor( Color c ) lor( Color c ) lor( Color c )     
 Sets the current color for drawing with the graphics context.  
 



Outline
� ColorJPanel.java

� (1 of 2)

    1111    // Fig. 12.5: ColorJPanel.java// Fig. 12.5: ColorJPanel.java// Fig. 12.5: ColorJPanel.java// Fig. 12.5: ColorJPanel.java    

    2222    // Demonstrating Colors.// Demonstrating Colors.// Demonstrating Colors.// Demonstrating Colors.    

    3333    importimportimportimport java.awt.Graphics; java.awt.Graphics; java.awt.Graphics; java.awt.Graphics;    

    4444    importimportimportimport java.awt.Color; java.awt.Color; java.awt.Color; java.awt.Color;    

    5555    importimportimportimport javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel;    

    6666        

    7777    publicpublicpublicpublic    classclassclassclass ColorJPanel  ColorJPanel  ColorJPanel  ColorJPanel extendsextendsextendsextends JPanel  JPanel  JPanel  JPanel     

    8888    {{{{    

    9999             // draw rectangles and Strings in differen // draw rectangles and Strings in differen // draw rectangles and Strings in differen // draw rectangles and Strings in different colorst colorst colorst colors    

10101010                publicpublicpublicpublic    voidvoidvoidvoid paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g )    

11111111       {   {   {   {    

12121212          super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g ); // call superclass's paintComponent// call superclass's paintComponent// call superclass's paintComponent// call superclass's paintComponent    

13131313        

14141414                            thisthisthisthis.setBackground( .setBackground( .setBackground( .setBackground( Color.WHITEColor.WHITEColor.WHITEColor.WHITE ); ); ); );    

15151515        

16161616                            // set new drawing color using integers// set new drawing color using integers// set new drawing color using integers// set new drawing color using integers    

17171717                            g.setColor( g.setColor( g.setColor( g.setColor( newnewnewnew Color(  Color(  Color(  Color( 255255255255, , , , 0000, , , , 0000 ) ); ) ); ) ); ) );    

18181818                            g.fillRect( g.fillRect( g.fillRect( g.fillRect( 15151515, , , , 25252525, , , , 100100100100, , , , 20202020 ); ); ); );                                

19191919          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Current RGB: ""Current RGB: ""Current RGB: ""Current RGB: " +  +  +  + g.getColor()g.getColor()g.getColor()g.getColor(), , , , 130130130130, , , , 40404040 ); ); ); );    

20202020        

21212121                            // set new drawing color using floats// set new drawing color using floats// set new drawing color using floats// set new drawing color using floats    

22222222                            g.setColor( g.setColor( g.setColor( g.setColor( newnewnewnew Color(  Color(  Color(  Color( 0.50f0.50f0.50f0.50f,,,,    0.75f0.75f0.75f0.75f, , , , 0.0f0.0f0.0f0.0f ) ); ) ); ) ); ) );    

23232323          g.fillRect(       g.fillRect(       g.fillRect(       g.fillRect( 15151515, , , , 50505050, , , , 100100100100, , , , 20202020 ); ); ); );    

24242424          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Current RGB: ""Current RGB: ""Current RGB: ""Current RGB: " +  +  +  + g.getColor()g.getColor()g.getColor()g.getColor(), , , , 130130130130, , , , 65656565 ); ); ); );    

25252525        

26262626                            // set new drawing color using static Color objects// set new drawing color using static Color objects// set new drawing color using static Color objects// set new drawing color using static Color objects    

27272727                            g.setColor( g.setColor( g.setColor( g.setColor( Color.BLUEColor.BLUEColor.BLUEColor.BLUE ); ); ); );    

28282828          g.fillRect(      g.fillRect(      g.fillRect(      g.fillRect(    15151515, , , , 75757575, , , , 100100100100, , , , 20202020 ); ); ); );    

29292929          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Current RGB: ""Current RGB: ""Current RGB: ""Current RGB: " + g.getColor(),  + g.getColor(),  + g.getColor(),  + g.getColor(), 130130130130, , , , 90909090 ); ); ); );    

30303030        

 

Method paintComponent
paints JPanel

Set current drawing color with 

method setColor

Draw filled rectangle using current 

color

Draw text value of current color

Set current drawing color, specify 

float arguments to Color
constructorSet current drawing color using 

Color constant
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31313131                            // display individual RGB values// display individual RGB values// display individual RGB values// display individual RGB values    

32323232                            Color color = Color color = Color color = Color color = Color.MAGENTAColor.MAGENTAColor.MAGENTAColor.MAGENTA;;;;    

33333333                            g.setColor( color );g.setColor( color );g.setColor( color );g.setColor( color );    

34343434          g.fillRect(       g.fillRect(       g.fillRect(       g.fillRect( 15151515, , , , 100100100100, , , , 100100100100, , , , 20202020 ); ); ); );    

35353535          g.drawString(       g.drawString(       g.drawString(       g.drawString( "RGB values: ""RGB values: ""RGB values: ""RGB values: " +  +  +  + color.getRed()color.getRed()color.getRed()color.getRed() +  +  +  + ", "", "", "", " + + + +    

36363636                                        color.getGreen()color.getGreen()color.getGreen()color.getGreen() + + + +    ", "", "", "", " +  +  +  + color.getBlue()color.getBlue()color.getBlue()color.getBlue(), , , , 130130130130, , , , 115115115115 ); ); ); );    

37373737       }    }    }    } // end method paintComponent// end method paintComponent// end method paintComponent// end method paintComponent    

38383838    } } } } // end class ColorJPanel// end class ColorJPanel// end class ColorJPanel// end class ColorJPanel    

 

Retrieving RGB values using 

methods getRed, getGreen and 

getBlue



Outline
� ShowColors.java

    1111    // Fig. 12.6: ShowColors.java// Fig. 12.6: ShowColors.java// Fig. 12.6: ShowColors.java// Fig. 12.6: ShowColors.java    

    2222    // Demonstrating Colors.// Demonstrating Colors.// Demonstrating Colors.// Demonstrating Colors.    

    3333    importimportimportimport javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame;    

    4444        

    5555    publicpublicpublicpublic    classclassclassclass ShowColors ShowColors ShowColors ShowColors    

    6666    {{{{    

    7777                // execute application// execute application// execute application// execute application    

    8888                publicpublicpublicpublic    staticstaticstaticstatic    voidvoidvoidvoid main( String args[] ) main( String args[] ) main( String args[] ) main( String args[] )    

    9999       {   {   {   {    

10101010                         // create frame for ColorJ // create frame for ColorJ // create frame for ColorJ // create frame for ColorJPanelPanelPanelPanel    

11111111          JFrame frame =       JFrame frame =       JFrame frame =       JFrame frame = newnewnewnew JFrame(  JFrame(  JFrame(  JFrame( "Using colors""Using colors""Using colors""Using colors" ); ); ); );    

12121212          frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSE ); ); ); );    

13131313        

14141414          ColorJPanel colorJPanel =       ColorJPanel colorJPanel =       ColorJPanel colorJPanel =       ColorJPanel colorJPanel = newnewnewnew ColorJPanel();  ColorJPanel();  ColorJPanel();  ColorJPanel(); // create ColorJPanel// create ColorJPanel// create ColorJPanel// create ColorJPanel    

15151515          frame.add( colorJPanel );       frame.add( colorJPanel );       frame.add( colorJPanel );       frame.add( colorJPanel ); // add// add// add// add colorJPanel to frame colorJPanel to frame colorJPanel to frame colorJPanel to frame    

16161616          frame.setSize(       frame.setSize(       frame.setSize(       frame.setSize( 400400400400, , , , 180180180180 );  );  );  ); // set frame size// set frame size// set frame size// set frame size    

17171717          frame.setVisible(       frame.setVisible(       frame.setVisible(       frame.setVisible( truetruetruetrue );  );  );  ); // displayt frame// displayt frame// displayt frame// displayt frame    

18181818       }    }    }    } // end main// end main// end main// end main    

19191919    } } } } // end class ShowColors// end class ShowColors// end class ShowColors// end class ShowColors    

    

 

 



12.3 Color Control

� JColorChooser GUI component enables 
application users to select colors 

� Method showDialog creates a JColorChooser
object, attaches it to a dialog box and displays 
the dialog 

� Modal dialog

� Allows the user to select a color from a variety 
of color swatches 

� Tabs – Swatches, HSB and RGB



Outline
� ShowColors2JFrame

� .java

� (1 of 2)

    1111    // Fig. 12.7: ShowColors2JFrame.java// Fig. 12.7: ShowColors2JFrame.java// Fig. 12.7: ShowColors2JFrame.java// Fig. 12.7: ShowColors2JFrame.java    

    2222    // Choosing colors with JColorChooser.// Choosing colors with JColorChooser.// Choosing colors with JColorChooser.// Choosing colors with JColorChooser.    

    3333    importimportimportimport java.awt.BorderLayout; java.awt.BorderLayout; java.awt.BorderLayout; java.awt.BorderLayout;    

    4444    importimportimportimport java.awt.Color; java.awt.Color; java.awt.Color; java.awt.Color;    

    5555    importimportimportimport java.awt.event.ActionEvent; java.awt.event.ActionEvent; java.awt.event.ActionEvent; java.awt.event.ActionEvent;    

    6666    importimportimportimport java.awt.event.ActionListener; java.awt.event.ActionListener; java.awt.event.ActionListener; java.awt.event.ActionListener;    

    7777    importimportimportimport javax.swing.JButton; javax.swing.JButton; javax.swing.JButton; javax.swing.JButton;    

    8888    importimportimportimport javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame;    

    9999    importimportimportimport javax.swing.JColorChooser; javax.swing.JColorChooser; javax.swing.JColorChooser; javax.swing.JColorChooser;    

10101010    importimportimportimport javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel;    

11111111        

12121212    publicpublicpublicpublic    classclassclassclass ShowColors2JFrame  ShowColors2JFrame  ShowColors2JFrame  ShowColors2JFrame extendsextendsextendsextends JFrame  JFrame  JFrame  JFrame     

13131313    {{{{    

14141414                privateprivateprivateprivate JButton changeColorJButton; JButton changeColorJButton; JButton changeColorJButton; JButton changeColorJButton;    

15151515                privateprivateprivateprivate Color color =  Color color =  Color color =  Color color = Color.LIGHT_GRAColor.LIGHT_GRAColor.LIGHT_GRAColor.LIGHT_GRAYYYY;;;;    

16161616                privateprivateprivateprivate JPanel colorJPanel; JPanel colorJPanel; JPanel colorJPanel; JPanel colorJPanel;    

17171717        

18181818                // set up GUI// set up GUI// set up GUI// set up GUI    

19191919                publicpublicpublicpublic ShowColors2JFrame() ShowColors2JFrame() ShowColors2JFrame() ShowColors2JFrame()    

20202020       {   {   {   {    

21212121          super(       super(       super(       super( "Using JColorChooser""Using JColorChooser""Using JColorChooser""Using JColorChooser" ); ); ); );    

22222222        

23232323                            // create JPanel for display color// create JPanel for display color// create JPanel for display color// create JPanel for display color    

24242424          colorJPanel =       colorJPanel =       colorJPanel =       colorJPanel = newnewnewnew JPanel(); JPanel(); JPanel(); JPanel();    

25252525                         colorJPanel.setBackground( color ); colorJPanel.setBackground( color ); colorJPanel.setBackground( color ); colorJPanel.setBackground( color );    

26262626        

27272727                            // set up changeColorJButton and register its event handler// set up changeColorJButton and register its event handler// set up changeColorJButton and register its event handler// set up changeColorJButton and register its event handler    

28282828          changeColorJButton =       changeColorJButton =       changeColorJButton =       changeColorJButton = newnewnewnew JButton(  JButton(  JButton(  JButton( "Change Color""Change Color""Change Color""Change Color" ); ); ); );    

29292929          changeColorJButton.addActionListener(      changeColorJButton.addActionListener(      changeColorJButton.addActionListener(      changeColorJButton.addActionListener(    

30303030        

 

Import JColorChooser class



Outline
� ShowColors2JFrame

� .java

� (2 of 2)

31313131                                        newnewnewnew ActionListener()  ActionListener()  ActionListener()  ActionListener() // anonymous inner class// anonymous inner class// anonymous inner class// anonymous inner class    

32323232             {         {         {         {    

33333333                                                    // display JColorChooser when user clicks button// display JColorChooser when user clicks button// display JColorChooser when user clicks button// display JColorChooser when user clicks button    

34343434                                                    publicpublicpublicpublic    voidvoidvoidvoid actionPerformed( ActionEvent event ) actionPerformed( ActionEvent event ) actionPerformed( ActionEvent event ) actionPerformed( ActionEvent event )    

35353535                {            {            {            {    

36363636                                                                color = JCcolor = JCcolor = JCcolor = JColorChooser.showDialog(olorChooser.showDialog(olorChooser.showDialog(olorChooser.showDialog(                                                                                    

37373737                                                                            ShowColors2JFrame.ShowColors2JFrame.ShowColors2JFrame.ShowColors2JFrame.thisthisthisthis, , , , "Choose a color""Choose a color""Choose a color""Choose a color", color );, color );, color );, color );    

38383838        

39393939                                                                // set default color, if no color is returned // set default color, if no color is returned // set default color, if no color is returned // set default color, if no color is returned     

40404040                                                                ifififif ( color ==  ( color ==  ( color ==  ( color == nullnullnullnull ) ) ) )    

41414141                      c                  c                  c                  color = olor = olor = olor = Color.LIGHT_GRAYColor.LIGHT_GRAYColor.LIGHT_GRAYColor.LIGHT_GRAY;;;;    

42424242        

43434343                                                                // change content pane's background color// change content pane's background color// change content pane's background color// change content pane's background color    

44444444                                                                colorJPanel.setBackground( color );colorJPanel.setBackground( color );colorJPanel.setBackground( color );colorJPanel.setBackground( color );    

45454545                }             }             }             } // end method actionPerformed// end method actionPerformed// end method actionPerformed// end method actionPerformed    

46464646             }          }          }          } // end anonymous inner class// end anonymous inner class// end anonymous inner class// end anonymous inner class    

47474747          );      );      );      );    // end call to addActionListener// end call to addActionListener// end call to addActionListener// end call to addActionListener    

48484848            

49494949          add( colorJPanel,       add( colorJPanel,       add( colorJPanel,       add( colorJPanel, BorderLayout.CENTERBorderLayout.CENTERBorderLayout.CENTERBorderLayout.CENTER );  );  );  ); // add colorJPanel// add colorJPanel// add colorJPanel// add colorJPanel    

50505050          add( changeColorJButton,       add( changeColorJButton,       add( changeColorJButton,       add( changeColorJButton, BorderLayout.SOUTHBorderLayout.SOUTHBorderLayout.SOUTHBorderLayout.SOUTH );  );  );  ); // add button// add button// add button// add button    

51515151        

52525252          setSize(       setSize(       setSize(       setSize( 400400400400, , , , 130130130130 );  );  );  ); // set frame size// set frame size// set frame size// set frame size    

53535353          setVi      setVi      setVi      setVisible( sible( sible( sible( truetruetruetrue );  );  );  ); // display frame// display frame// display frame// display frame    

54545454       }    }    }    } // end ShowColor2JFrame constructor// end ShowColor2JFrame constructor// end ShowColor2JFrame constructor// end ShowColor2JFrame constructor    

55555555    } } } } // end class ShowColors2JFrame// end class ShowColors2JFrame// end class ShowColors2JFrame// end class ShowColors2JFrame    

 

Display JColorChooser dialog

Reference to parent component Title bar text

Initial selected color

Change background color of 

JPanel
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    1111    // Fig. 12.8: ShowColors2.java// Fig. 12.8: ShowColors2.java// Fig. 12.8: ShowColors2.java// Fig. 12.8: ShowColors2.java    

    2222    // Choosing colors with JColorChooser.// Choosing colors with JColorChooser.// Choosing colors with JColorChooser.// Choosing colors with JColorChooser.    

    3333    importimportimportimport javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame;    

    4444        

    5555    publicpublicpublicpublic    classclassclassclass ShowColors2 ShowColors2 ShowColors2 ShowColors2    

    6666    {{{{    

    7777             // execute application // execute application // execute application // execute application    

    8888                publicpublicpublicpublic    staticstaticstaticstatic    voidvoidvoidvoid main( String args[] ) main( String args[] ) main( String args[] ) main( String args[] )    

    9999       {   {   {   {    

10101010          ShowColors      ShowColors      ShowColors      ShowColors2JFrame application = 2JFrame application = 2JFrame application = 2JFrame application = newnewnewnew ShowColors2JFrame(); ShowColors2JFrame(); ShowColors2JFrame(); ShowColors2JFrame();    

11111111          application.setDefaultCloseOperation(       application.setDefaultCloseOperation(       application.setDefaultCloseOperation(       application.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE JFrame.EXIT_ON_CLOSE JFrame.EXIT_ON_CLOSE JFrame.EXIT_ON_CLOSE ););););    

12121212       }    }    }    } // end main// end main// end main// end main    

13131313    } } } } // end class ShowColors2// end class ShowColors2// end class ShowColors2// end class ShowColors2    

 



Outline
� ShowColors2.java

� (2 of 2)

    

 

Select a color from one of 
the color swatches.



Fig. 12.9 | HSB and RGB tabs of 

the JColorChooser dialog.

Sliders to select the 
red, green and 
blue color 
components



12.4 Font Control

� Class Font
� Constructor takes three arguments—the font 

name, font style and font size
� Font name – any font currently supported by the 
system on which the program is running

� Font style –Font.PLAIN, Font.ITALIC or Font.BOLD. 
Font styles can be used in combination 

� Font sizes – measured in points. A point is 1/72 of an 
inch.

� Methods getName, getStyle and getSize
retrieve information about Font object

� Graphics methods getFont and setFont
retrieve and set the current font, respectively



Fig. 12.10 | Font-related methods and constants.

(Part 1 of 2)

Method or constant    Description 

FontFontFontFont constants, constructors and methods 

publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic    intintintint    PLAINPLAINPLAINPLAIN                 

 A constant representing a plain font style. 
publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic    intintintint    BOLDBOLDBOLDBOLD                 

 A constant representing a bold font style. 
publicpublicpublicpublic    finalfinalfinalfinal    staticstaticstaticstatic    inininintttt    ITALICITALICITALICITALIC         

 A constant representing an italic font style. 
publicpublicpublicpublic Font( String name,  Font( String name,  Font( String name,  Font( String name, intintintint style,  style,  style,  style, intintintint size ) size ) size ) size ) 

 
Creates a FontFontFontFont object with the specified font name, style and 
size. 

publicpublicpublicpublic    intintintint getStyle()           getStyle()           getStyle()           getStyle()           

                Returns an integer value indicating the current font style. 
publicpublicpublicpublic    intintintint getSize()         getSize()         getSize()         getSize()         

                Returns an integer value indicating the current font size. 
 



Fig. 12.10 | Font-related methods and constants.

(Part 2 of 2)
Method or constant    Description 

publicpublicpublicpublic String getName()          String getName()          String getName()          String getName()          

                Returns the current font name as a string. 
publicpublicpublicpublic String getFamily()       String getFamily()       String getFamily()       String getFamily()       

                Returns the font’s family name as a string. 
publicpublicpublicpublic    booleanbooleanbooleanboolean isPlain()    isPlain()    isPlain()    isPlain()    

                Returns truetruetruetrue if the font is plain, else falsefalsefalsefalse. 
publicpublicpublicpublic    booleanbooleanbooleanboolean isBold()        isBold()        isBold()        isBold()        

                Returns truetruetruetrue if the font is bold, else falsefalsefalsefalse. 
publicpublicpublicpublic    booleanbooleanbooleanboolean isItalic()         isItalic()         isItalic()         isItalic()         

                Returns truetruetruetrue if the font is italic, else falsefalsefalsefalse. 

GraphicsGraphicsGraphicsGraphics methods for manipulating FontFontFontFonts 

publicpublicpublicpublic Font getFont()   Font getFont()   Font getFont()   Font getFont()                                   

                Returns a FontFontFontFont object reference representing the current font. 
publicpublicpublicpublic    voidvoidvoidvoid setFont( Font f )    setFont( Font f )    setFont( Font f )    setFont( Font f )    

 
Sets the current font to the font, style and size specified by the 

FontFontFontFont object reference ffff. 
 



Outline
� FontJPanel.java

� (1 of 2)

    1111    // Fig. 12.11: FontJPanel.java// Fig. 12.11: FontJPanel.java// Fig. 12.11: FontJPanel.java// Fig. 12.11: FontJPanel.java    

    2222    // Display strings in different fonts and colors.// Display strings in different fonts and colors.// Display strings in different fonts and colors.// Display strings in different fonts and colors.    

    3333    importimportimportimport java.awt.Font; java.awt.Font; java.awt.Font; java.awt.Font;    

    4444    importimportimportimport java.awt.Color; java.awt.Color; java.awt.Color; java.awt.Color;    

    5555    importimportimportimport java.awt.Graphics; java.awt.Graphics; java.awt.Graphics; java.awt.Graphics;    

    6666    importimportimportimport javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel;    

    7777        

    8888    publicpublicpublicpublic    classclassclassclass FontJPanel  FontJPanel  FontJPanel  FontJPanel extendsextendsextendsextends JPanel JPanel JPanel JPanel    

    9999    {{{{    

10101010                // display Strings in different fonts and colors// display Strings in different fonts and colors// display Strings in different fonts and colors// display Strings in different fonts and colors    

11111111                publicpublicpublicpublic    voidvoidvoidvoid paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g )    

12121212       {   {   {   {    

13131313          super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g ); // call superclass's paintConponent// call superclass's paintConponent// call superclass's paintConponent// call superclass's paintConponent    

14141414        

15151515                            // set font to Serif (Times), bold, 12pt and draw// set font to Serif (Times), bold, 12pt and draw// set font to Serif (Times), bold, 12pt and draw// set font to Serif (Times), bold, 12pt and draw a string  a string  a string  a string     

16161616                            g.setFont( g.setFont( g.setFont( g.setFont( newnewnewnew Font(  Font(  Font(  Font( "Serif""Serif""Serif""Serif", , , , Font.BOLDFont.BOLDFont.BOLDFont.BOLD, , , , 12121212 ) ); ) ); ) ); ) );    

17171717          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Serif 12 point bold.""Serif 12 point bold.""Serif 12 point bold.""Serif 12 point bold.", , , , 20202020, , , , 50505050 ); ); ); );    

18181818        

19191919                            // set font to Monospaced (Courier), italic, 24pt and draw a string// set font to Monospaced (Courier), italic, 24pt and draw a string// set font to Monospaced (Courier), italic, 24pt and draw a string// set font to Monospaced (Courier), italic, 24pt and draw a string        

20202020                            g.setFont( g.setFont( g.setFont( g.setFont( newnewnewnew Font(  Font(  Font(  Font( "Monospa"Monospa"Monospa"Monospaced"ced"ced"ced", , , , Font.ITALICFont.ITALICFont.ITALICFont.ITALIC, , , , 24242424 ) ); ) ); ) ); ) );    

21212121          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Monospaced 24 point italic.""Monospaced 24 point italic.""Monospaced 24 point italic.""Monospaced 24 point italic.", , , , 20202020, , , , 70707070 ); ); ); );    

22222222        

23232323                            // set font to SansSerif (Helvetica), plain, 14pt and draw a string// set font to SansSerif (Helvetica), plain, 14pt and draw a string// set font to SansSerif (Helvetica), plain, 14pt and draw a string// set font to SansSerif (Helvetica), plain, 14pt and draw a string        

24242424                            g.setFont( g.setFont( g.setFont( g.setFont( newnewnewnew Font(  Font(  Font(  Font( "SansSerif""SansSerif""SansSerif""SansSerif", , , , Font.PLAINFont.PLAINFont.PLAINFont.PLAIN, , , , 14141414 ) ); ) ); ) ); ) );    

25252525          g      g      g      g.drawString( .drawString( .drawString( .drawString( "SansSerif 14 point plain.""SansSerif 14 point plain.""SansSerif 14 point plain.""SansSerif 14 point plain.", , , , 20202020, , , , 90909090 ); ); ); );    

26262626        

 

Creating Font objects

Font name Font style

Font size
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27272727                            // set font to Serif (Times), bold/italic, 18pt and draw a string// set font to Serif (Times), bold/italic, 18pt and draw a string// set font to Serif (Times), bold/italic, 18pt and draw a string// set font to Serif (Times), bold/italic, 18pt and draw a string    

28282828          g.setColor(       g.setColor(       g.setColor(       g.setColor( Color.REDColor.REDColor.REDColor.RED ); ); ); );    

29292929                            g.setFont( g.setFont( g.setFont( g.setFont( newnewnewnew Font(  Font(  Font(  Font( "Serif""Serif""Serif""Serif", , , , Font.BOLDFont.BOLDFont.BOLDFont.BOLD +  +  +  + Font.ITALICFont.ITALICFont.ITALICFont.ITALIC, , , , 18181818 ) ); ) ); ) ); ) );    

30303030          g.drawString(       g.drawString(       g.drawString(       g.drawString( g.getFont().getName()g.getFont().getName()g.getFont().getName()g.getFont().getName() +  +  +  + " "" "" "" " +  +  +  + g.getFont().getg.getFont().getg.getFont().getg.getFont().getSize()Size()Size()Size() + + + +    

31313131                                        " point bold italic."" point bold italic."" point bold italic."" point bold italic.", , , , 20202020, , , , 110110110110 ); ); ); );    

32323232       }    }    }    } // end method paintComponent// end method paintComponent// end method paintComponent// end method paintComponent    

33333333    } } } } // end class FontJPanel// end class FontJPanel// end class FontJPanel// end class FontJPanel    

 

Combining styles

Retrieve font name and size of 

Graphics object’s current Font



Outline
� Fonts.java

    1111    // Fig. 12.12: Fonts.java// Fig. 12.12: Fonts.java// Fig. 12.12: Fonts.java// Fig. 12.12: Fonts.java    

    2222    // Using fonts.// Using fonts.// Using fonts.// Using fonts.    

    3333    importimportimportimport javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame;    

    4444        

    5555    publicpublicpublicpublic    classclassclassclass Fonts  Fonts  Fonts  Fonts     

    6666    {{{{    

    7777                // execute application// execute application// execute application// execute application    

    8888                publicpublicpublicpublic    staticstaticstaticstatic    voidvoidvoidvoid main( String args[] ) main( String args[] ) main( String args[] ) main( String args[] )    

    9999       {   {   {   {    

10101010                            // create frame for FontJPanel// create frame for FontJPanel// create frame for FontJPanel// create frame for FontJPanel    

11111111          J      J      J      JFrame frame = Frame frame = Frame frame = Frame frame = newnewnewnew JFrame(  JFrame(  JFrame(  JFrame( "Using fonts""Using fonts""Using fonts""Using fonts" ); ); ); );    

12121212          frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSE ); ); ); );    

13131313        

14141414          FontJPanel fontJPanel =       FontJPanel fontJPanel =       FontJPanel fontJPanel =       FontJPanel fontJPanel = newnewnewnew FontJPanel();  FontJPanel();  FontJPanel();  FontJPanel(); // create FontJPanel// create FontJPanel// create FontJPanel// create FontJPanel    

15151515          frame.add( fontJPanel );       frame.add( fontJPanel );       frame.add( fontJPanel );       frame.add( fontJPanel ); // add fontJPanel to frame// add fontJPanel to frame// add fontJPanel to frame// add fontJPanel to frame    

11116666          frame.setSize(       frame.setSize(       frame.setSize(       frame.setSize( 420420420420, , , , 170170170170 );  );  );  ); // set frame size// set frame size// set frame size// set frame size    

17171717          frame.setVisible(       frame.setVisible(       frame.setVisible(       frame.setVisible( truetruetruetrue );  );  );  ); // display frame// display frame// display frame// display frame    

18181818       }    }    }    } // end main// end main// end main// end main    

19191919    } } } } // end class Fonts// end class Fonts// end class Fonts// end class Fonts    

    

 

 



Software Engineering Observation 12.2 

� To change the font, you must create a 
new Font object. Font objects are 
immutable—class Font has no set
methods to change the characteristics 
of the current font.



Font Metrics

� Font class methods

� getFamily – returns name of font family to which 
the current font belongs 

� isPlain, isBold, isItalic – used to determine 
font style

� Font metrics – precise information about a font

� Height

� Descent – amount a character dips below the 
baseline

� Ascent – amount a character rises above the 
baseline

� Leading – the interline spacing

� Class FontMetrics declares several methods for 
obtaining font metrics 



Fig. 12.13 | Font metrics.



Fig. 12.14 | FontMetrics and Graphics
methods for obtaining font metrics.

Method Description 

FontMetricsFontMetricsFontMetricsFontMetrics methods  methods  methods  methods     

publicpublicpublicpublic    intintintint getAscent()                     getAscent()                     getAscent()                     getAscent()                        

                Returns the ascent of a font in points.    
publicpublicpublicpublic    intintintint getDescent()                    getDescent()                    getDescent()                    getDescent()                       

                Returns the descent of a font in points.    
publicpublicpublicpublic    intintintint getLeading()             getLeading()             getLeading()             getLeading()                                        

                Returns the leading of a font in points. 
publicpublicpublicpublic    intintintint getHeight()                      getHeight()                      getHeight()                      getHeight()                         

                Returns the height of a font in points. 

GraphicsGraphicsGraphicsGraphics methods for getting a  methods for getting a  methods for getting a  methods for getting a FontFontFontFont’s ’s ’s ’s FontMetricsFontMetricsFontMetricsFontMetrics    

publicpublicpublicpublic FontMetrics getFontMetrics()         FontMetrics getFontMetrics()         FontMetrics getFontMetrics()         FontMetrics getFontMetrics()            

                Returns the FontMetricsFontMetricsFontMetricsFontMetrics object for the current drawing FontFontFontFont.  
publicpublicpublicpublic FontMetrics getFontMetrics( Font f )  FontMetrics getFontMetrics( Font f )  FontMetrics getFontMetrics( Font f )  FontMetrics getFontMetrics( Font f )     

                
Returns the FontMetricsFontMetricsFontMetricsFontMetrics object for the specifiedobject for the specifiedobject for the specifiedobject for the specified FontFontFontFont 
argument. 

 



Outline
� MetricsJPanel.java

� (1 of 2)

    1111    // Fig. 12.15: MetricsJPanel.java// Fig. 12.15: MetricsJPanel.java// Fig. 12.15: MetricsJPanel.java// Fig. 12.15: MetricsJPanel.java    

    2222    // FontMetrics and Graphics methods useful for obtaining font metrics.// FontMetrics and Graphics methods useful for obtaining font metrics.// FontMetrics and Graphics methods useful for obtaining font metrics.// FontMetrics and Graphics methods useful for obtaining font metrics.    

    3333    importimportimportimport java.awt.Font; java.awt.Font; java.awt.Font; java.awt.Font;    

    4444    importimportimportimport java.awt.FontMetrics; java.awt.FontMetrics; java.awt.FontMetrics; java.awt.FontMetrics;    

    5555    importimportimportimport java.awt.Graphics; java.awt.Graphics; java.awt.Graphics; java.awt.Graphics;    

    6666    importimportimportimport javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel;    

    7777        

    8888    publicpublicpublicpublic    classclassclassclass Me Me Me MetricsJPanel tricsJPanel tricsJPanel tricsJPanel extendsextendsextendsextends JPanel  JPanel  JPanel  JPanel     

    9999    {{{{    

10101010                // display font metrics// display font metrics// display font metrics// display font metrics    

11111111                publicpublicpublicpublic    voidvoidvoidvoid paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g )    

12121212       {   {   {   {    

13131313                            supersupersupersuper.paintComponent( g ); .paintComponent( g ); .paintComponent( g ); .paintComponent( g ); // call superclass's paintComponent// call superclass's paintComponent// call superclass's paintComponent// call superclass's paintComponent    

14141414        

15151515          g.setFont(       g.setFont(       g.setFont(       g.setFont( newnewnewnew Font(  Font(  Font(  Font( "SansSerif""SansSerif""SansSerif""SansSerif", , , , Font.BFont.BFont.BFont.BOLDOLDOLDOLD, , , , 12121212 ) ); ) ); ) ); ) );    

16161616                            FontMetrics metrics = g.getFontMetrics();FontMetrics metrics = g.getFontMetrics();FontMetrics metrics = g.getFontMetrics();FontMetrics metrics = g.getFontMetrics();    

17171717          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Current font: ""Current font: ""Current font: ""Current font: " +  +  +  + g.getFont()g.getFont()g.getFont()g.getFont(), , , , 10101010, , , , 40404040 ); ); ); );    

18181818          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Ascent: ""Ascent: ""Ascent: ""Ascent: " +  +  +  + metrics.getAscent()metrics.getAscent()metrics.getAscent()metrics.getAscent(), , , , 10101010, , , , 55555555 ); ); ); );    

19191919          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Descent: ""Descent: ""Descent: ""Descent: " +  +  +  + metrics.getDescmetrics.getDescmetrics.getDescmetrics.getDescent()ent()ent()ent(), , , , 10101010, , , , 70707070 ); ); ); );    

20202020          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Height: ""Height: ""Height: ""Height: " +  +  +  + metrics.getHeight()metrics.getHeight()metrics.getHeight()metrics.getHeight(), , , , 10101010, , , , 85858585 ); ); ); );    

21212121          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Leading: ""Leading: ""Leading: ""Leading: " +  +  +  + metrics.getLeading()metrics.getLeading()metrics.getLeading()metrics.getLeading(), , , , 10101010, , , , 100100100100 ); ); ); );    

22222222        

 

Retrieve FontMetrics object of 

current Font

Retrieve font metric values



Outline
� MetricsJPanel.java

� (2 of 2)

23232323          Font font =       Font font =       Font font =       Font font = newnewnewnew Font(  Font(  Font(  Font( "Serif""Serif""Serif""Serif", , , , Font.ITALICFont.ITALICFont.ITALICFont.ITALIC, , , , 14141414 ); ); ); );    

24242424                            metrics = g.getFontMetrics( font );metrics = g.getFontMetrics( font );metrics = g.getFontMetrics( font );metrics = g.getFontMetrics( font );    

25252525          g.setFont( font );      g.setFont( font );      g.setFont( font );      g.setFont( font );    

26262626          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Current font: ""Current font: ""Current font: ""Current font: " + font,  + font,  + font,  + font, 10101010, , , , 130130130130 ); ); ); );    

27272727          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Ascent: ""Ascent: ""Ascent: ""Ascent: " +  +  +  + metrics.getAscent()metrics.getAscent()metrics.getAscent()metrics.getAscent(),,,,    10101010, , , , 145145145145 ); ); ); );    

28282828          g.drawString(      g.drawString(      g.drawString(      g.drawString( "Descent: " "Descent: " "Descent: " "Descent: " +  +  +  + metrics.getDescent()metrics.getDescent()metrics.getDescent()metrics.getDescent(), , , , 10101010, , , , 160160160160 ); ); ); );    

29292929          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Height: ""Height: ""Height: ""Height: " +  +  +  + metrics.getHeight()metrics.getHeight()metrics.getHeight()metrics.getHeight(), , , , 10101010, , , , 175175175175 ); ); ); );    

30303030          g.drawString(       g.drawString(       g.drawString(       g.drawString( "Leading: ""Leading: ""Leading: ""Leading: " +  +  +  + metrics.getLeading()metrics.getLeading()metrics.getLeading()metrics.getLeading(), , , , 10101010, , , , 190190190190 ); ); ); );    

31313131       }    }    }    } // end method paintC// end method paintC// end method paintC// end method paintComponentomponentomponentomponent    

32323232    } } } } // end class MetricsJPanel// end class MetricsJPanel// end class MetricsJPanel// end class MetricsJPanel    

 



Outline
� Metrics.java

    1111    // Fig. 12.16: Metrics.java// Fig. 12.16: Metrics.java// Fig. 12.16: Metrics.java// Fig. 12.16: Metrics.java    

    2222    // Displaying font metrics.// Displaying font metrics.// Displaying font metrics.// Displaying font metrics.    

    3333    importimportimportimport javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame;    

    4444        

    5555    publicpublicpublicpublic    classclassclassclass Metrics  Metrics  Metrics  Metrics     

    6666    {{{{    

    7777                // execute application// execute application// execute application// execute application    

    8888                publicpublicpublicpublic    staticstaticstaticstatic    voidvoidvoidvoid main( String args[] ) main( String args[] ) main( String args[] ) main( String args[] )    

    9999       {   {   {   {    

10101010                            // create frame for Metrics// create frame for Metrics// create frame for Metrics// create frame for MetricsJPanelJPanelJPanelJPanel    

11111111          JFrame frame =       JFrame frame =       JFrame frame =       JFrame frame = newnewnewnew JFrame(  JFrame(  JFrame(  JFrame( "Demonstrating FontMetrics""Demonstrating FontMetrics""Demonstrating FontMetrics""Demonstrating FontMetrics" ); ); ); );    

12121212          frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSE ); ); ); );    

13131313        

14141414          MetricsJPanel metricsJPanel =       MetricsJPanel metricsJPanel =       MetricsJPanel metricsJPanel =       MetricsJPanel metricsJPanel = newnewnewnew MetricsJPanel();  MetricsJPanel();  MetricsJPanel();  MetricsJPanel();     

15151515          frame.add( metricsJPanel );       frame.add( metricsJPanel );       frame.add( metricsJPanel );       frame.add( metricsJPanel ); // ad// ad// ad// add metricsJPanel to framed metricsJPanel to framed metricsJPanel to framed metricsJPanel to frame    

16161616          frame.setSize(       frame.setSize(       frame.setSize(       frame.setSize( 510510510510, , , , 250250250250 );  );  );  ); // set frame size// set frame size// set frame size// set frame size    

17171717          frame.setVisible(       frame.setVisible(       frame.setVisible(       frame.setVisible( truetruetruetrue );  );  );  ); // display frame// display frame// display frame// display frame    

18181818       }    }    }    } // end main// end main// end main// end main    

19191919    } } } } // end class Metrics// end class Metrics// end class Metrics// end class Metrics    

    

 

 



12.5 Drawing Lines, Rectangles and 

Ovals

� Graphics methods for drawing lines, 
rectangles and ovals 

� fillRoundRect and drawRoundRect – draw 
rectangles with rounded corners

� bounding rectangle—the area in which a 
rounded rectangle or oval will be drawn

� draw3DRect and fill3DRect – draw a 3D 
rectangle that is either raised or lowered

� drawOval and fillOval – draw ovals



Fig. 12.17 | Graphics methods that draw 

lines, rectangles and ovals. 

(Part 1 of 2)
Method    Description 

publicpublicpublicpublic    voidvoidvoidvoid drawLine(  drawLine(  drawLine(  drawLine( intintintint x1,  x1,  x1,  x1, intintintint y1,  y1,  y1,  y1, intintintint x2,  x2,  x2,  x2, intintintint y2 ) y2 ) y2 ) y2 ) 

 Draws a line between the point (x1x1x1x1, y1y1y1y1) and the point (x2x2x2x2, y2y2y2y2). 

publicpublicpublicpublic    voidvoidvoidvoid drawRect(  drawRect(  drawRect(  drawRect( intintintint x,  x,  x,  x, intintintint y,  y,  y,  y, intintintint width,  width,  width,  width, intintintint height ) height ) height ) height ) 

 

Draws a rectangle of the specified widthwidthwidthwidth and heightheightheightheight. The top-left corner 

of the rectangle has the coordinates (xxxx, yyyy). Only the outline of the rectangle 

is drawn using the GraphicsGraphicsGraphicsGraphics object’s color—the body of the rectangle is 

not filled with this color. 

publicpublicpublicpublic    voidvoidvoidvoid fillRect(  fillRect(  fillRect(  fillRect( intintintint x,  x,  x,  x, intintintint y,  y,  y,  y, intintintint width,  width,  width,  width, intintintint heig heig heig height )ht )ht )ht ) 

 

Draws a filled rectangle with the specified widthwidthwidthwidth and heightheightheightheight. The top-left 

corner of the rectangle has the coordinate (xxxx, yyyy). The rectangle is filled 

with the GraphicsGraphicsGraphicsGraphics object’s color. 

publicpublicpublicpublic    voidvoidvoidvoid clearRect(  clearRect(  clearRect(  clearRect( intintintint x,  x,  x,  x, intintintint y,  y,  y,  y, intintintint width,  width,  width,  width, intintintint height ) height ) height ) height ) 

 

Draws a filled rectangle with the specified widthwidthwidthwidth and heightheightheightheight in the 

current background color. The top-left corner of the rectangle has the 

coordinate (xxxx, yyyy). This method is useful if the programmer wants to 

remove a portion of an image. 

publicpublicpublicpublic    voidvoidvoidvoid drawRou drawRou drawRou drawRoundRect( ndRect( ndRect( ndRect( intintintint x,  x,  x,  x, intintintint y,  y,  y,  y, intintintint width,  width,  width,  width, intintintint height, height, height, height,    

            intintintint arcWidth,  arcWidth,  arcWidth,  arcWidth, intintintint arcHeight ) arcHeight ) arcHeight ) arcHeight ) 

 

Draws a rectangle with rounded corners in the current color with the 

specified widthwidthwidthwidth and heightheightheightheight. The arcWidtharcWidtharcWidtharcWidth and arcHeightarcHeightarcHeightarcHeight determine 

the rounding of the corners (see Fig. 12.20). Only the outline of the shape is 

drawn. 
 



Fig. 12.17 | Graphics methods that draw 

lines, rectangles and ovals.

(Part 2 of 2)
Method    Description 

publicpublicpublicpublic    voidvoidvoidvoid fillRoundRect(  fillRoundRect(  fillRoundRect(  fillRoundRect( intintintint x,  x,  x,  x, intintintint y,  y,  y,  y, intintintint width,  width,  width,  width, intintintint height, height, height, height,    

            intintintint arcWidth,  arcWidth,  arcWidth,  arcWidth, intintintint arcHeight ) arcHeight ) arcHeight ) arcHeight ) 

 

Draws a filled rectangle with rounded corners in the current color with the 

specified widthwidthwidthwidth and heightheightheightheight. The arcWidtharcWidtharcWidtharcWidth and arcHeightarcHeightarcHeightarcHeight determine 

the rounding of the corners (see Fig. 12.20). 

publicpublicpublicpublic    voidvoidvoidvoid draw3DRect(  draw3DRect(  draw3DRect(  draw3DRect( intintintint x,  x,  x,  x, intintintint y,  y,  y,  y, intintintint width,  width,  width,  width, intintintint height,  height,  height,  height, booleanbooleanbooleanboolean b ) b ) b ) b ) 

 

Draws a three-dimensional rectangle in the current color with the specified 

widthwidthwidthwidth and heightheightheightheight. The top-left corner of the rectangle has the 

coordinates (xxxx, yyyy). The rectangle appears raised when bbbb is true and 

lowered when bbbb is false. Only the outline of the shape is drawn. 

publicpublicpublicpublic    voidvoidvoidvoid fill3DRect(  fill3DRect(  fill3DRect(  fill3DRect( intintintint x,  x,  x,  x, intintintint y,  y,  y,  y, intintintint width,  width,  width,  width, intintintint height,  height,  height,  height, booleanbooleanbooleanboolean b ) b ) b ) b ) 

 

Draws a filled three-dimensional rectangle in the current color with the 

specified widthwidthwidthwidth and heightheightheightheight. The top-left corner of the rectangle has the 

coordinates (xxxx, yyyy). The rectangle appears raised when bbbb is true and 

lowered when bbbb is false.  

publicpublicpublicpublic    voidvoidvoidvoid drawOval(  drawOval(  drawOval(  drawOval( intintintint x,  x,  x,  x, intintintint y,  y,  y,  y, intintintint width,  width,  width,  width, intintintint he he he height )ight )ight )ight ) 

 

Draws an oval in the current color with the specified widthwidthwidthwidth and heightheightheightheight. 

The bounding rectangle’s top-left corner is at the coordinates (vvvv, yyyy). The 

oval touches all four sides of the bounding rectangle at the center of each 

side (see Fig. 12.21). Only the outline of the shape is drawn. 

publicpublicpublicpublic    voidvoidvoidvoid fillOval(  fillOval(  fillOval(  fillOval( intintintint x,  x,  x,  x, intintintint y,  y,  y,  y, intintintint width,  width,  width,  width, intintintint height ) height ) height ) height ) 

 

Draws a filled oval in the current color with the specified widthwidthwidthwidth and 

heightheightheightheight. The bounding rectangle’s top-left corner is at the coordinates (xxxx, 

yyyy). The oval touches all four sides of the bounding rectangle at the center of 

each side (see Fig. 12.21). 
 



Outline
� LinesRectsOvals

� JPanel.java

� (1 of 2)

    1111    // Fig. 12.18: LinesRectsOvalsJPanel.java// Fig. 12.18: LinesRectsOvalsJPanel.java// Fig. 12.18: LinesRectsOvalsJPanel.java// Fig. 12.18: LinesRectsOvalsJPanel.java    

    2222    // Drawing lines, rectangles and ovals.// Drawing lines, rectangles and ovals.// Drawing lines, rectangles and ovals.// Drawing lines, rectangles and ovals.    

    3333    importimportimportimport java.awt.Color; java.awt.Color; java.awt.Color; java.awt.Color;    

    4444    importimportimportimport java.awt.Graphics; java.awt.Graphics; java.awt.Graphics; java.awt.Graphics;    

    5555    importimportimportimport javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel;    

    6666        

    7777    publicpublicpublicpublic    classclassclassclass LinesRectsOvalsJPanel  LinesRectsOvalsJPanel  LinesRectsOvalsJPanel  LinesRectsOvalsJPanel extendsextendsextendsextends JPanel  JPanel  JPanel  JPanel     

    8888    {{{{    

    9999                // dis// dis// dis// display various lines, rectangles and ovalsplay various lines, rectangles and ovalsplay various lines, rectangles and ovalsplay various lines, rectangles and ovals    

10101010                publicpublicpublicpublic    voidvoidvoidvoid paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g )    

11111111       {   {   {   {    

12121212          super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g ); // call superclass's paint method// call superclass's paint method// call superclass's paint method// call superclass's paint method    

13131313        

14141414          this.setBackground(       this.setBackground(       this.setBackground(       this.setBackground( Color.WHITEColor.WHITEColor.WHITEColor.WHITE ); ); ); );    

15151515        

16161616          g.setColor(       g.setColor(       g.setColor(       g.setColor( ColColColColor.REDor.REDor.REDor.RED ); ); ); );    

17171717                            g.drawLine( g.drawLine( g.drawLine( g.drawLine( 5555, , , , 30303030, , , , 380380380380, , , , 30303030 ); ); ); );    

18181818        

19191919          g.setColor(       g.setColor(       g.setColor(       g.setColor( Color.BLUEColor.BLUEColor.BLUEColor.BLUE ); ); ); );    

20202020                            g.drawRect( g.drawRect( g.drawRect( g.drawRect( 5555, , , , 40404040, , , , 90909090, , , , 55555555 ); ); ); );            

21212121                            g.fillRect( g.fillRect( g.fillRect( g.fillRect( 100100100100, , , , 40404040, , , , 90909090, , , , 55555555 ); ); ); );    

22222222        

 

Draw a straight line

Draw an empty rectangle

Draw a filled rectangle



Outline

� LinesRectsOvals

� JPanel.java

� (2 of 2)

23232323          g.setColor(       g.setColor(       g.setColor(       g.setColor( Color.CYANColor.CYANColor.CYANColor.CYAN ); ); ); );    

24242424                            g.fillRoundRect( g.fillRoundRect( g.fillRoundRect( g.fillRoundRect( 195195195195, , , , 40404040, , , , 90909090, , , , 55555555, , , , 50505050, , , , 50505050 ); ); ); );    

25252525                            g.drawRoundRect( g.drawRoundRect( g.drawRoundRect( g.drawRoundRect( 290290290290, , , , 40404040, , , , 90909090, , , , 55555555, , , , 20202020, , , , 20202020 ); ); ); );    

26262626        

27272727          g.setColor(       g.setColor(       g.setColor(       g.setColor( Color.YELLOWColor.YELLOWColor.YELLOWColor.YELLOW );    );    );    );       

28282828                            g.draw3DRect( g.draw3DRect( g.draw3DRect( g.draw3DRect( 5555, , , , 100100100100, , , , 90909090, , , , 55555555, , , , truetruetruetrue ); ); ); );                

29292929                            g.fill3DRect( g.fill3DRect( g.fill3DRect( g.fill3DRect( 100100100100, , , , 100100100100, , , , 90909090, , , , 55555555, , , , falsefalsefalsefalse ); ); ); );    

30303030        

31313131          g.setColor(       g.setColor(       g.setColor(       g.setColor( Color.MAGENTA Color.MAGENTA Color.MAGENTA Color.MAGENTA ););););    

32323232                            g.drawOval( g.drawOval( g.drawOval( g.drawOval( 195195195195, , , , 100100100100, , , , 90909090, , , , 55555555 ); ); ); );    

33333333                            g.fillOval( g.fillOval( g.fillOval( g.fillOval( 290290290290, , , , 100100100100, , , , 90909090, , , , 55555555 ); ); ); );    

34343434       }    }    }    } // end method paintComponent// end method paintComponent// end method paintComponent// end method paintComponent    

35353535    } } } } // end class LinesRectsOvalsJPanel// end class LinesRectsOvalsJPanel// end class LinesRectsOvalsJPanel// end class LinesRectsOvalsJPanel    

 

Draw a filled rectangle with rounded corners

Draw an empty rectangle with rounded corners

Draw an empty rectangle that is raised

Draw a filled rectangle that is lowered

Draw an empty oval

Draw a filled oval



Outline
� LinesRectsOvals

� .java

� (1 of 2)

    1111    // Fig. 12.19: LinesRectsOvals.java// Fig. 12.19: LinesRectsOvals.java// Fig. 12.19: LinesRectsOvals.java// Fig. 12.19: LinesRectsOvals.java    

    2222    // Drawing lines, rectangles and ovals.// Drawing lines, rectangles and ovals.// Drawing lines, rectangles and ovals.// Drawing lines, rectangles and ovals.    

    3333    importimportimportimport java.awt.Color; java.awt.Color; java.awt.Color; java.awt.Color;    

    4444    importimportimportimport javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame;    

    5555        

    6666    publicpublicpublicpublic    classclassclassclass LinesRectsOvals LinesRectsOvals LinesRectsOvals LinesRectsOvals    

    7777    {{{{    

    8888                // execute application// execute application// execute application// execute application    

    9999                publicpublicpublicpublic    staticstaticstaticstatic    voidvoidvoidvoid main( String ar main( String ar main( String ar main( String args[] )gs[] )gs[] )gs[] )    

10101010       {   {   {   {    

11111111                            // create frame for LinesRectsOvalsJPanel// create frame for LinesRectsOvalsJPanel// create frame for LinesRectsOvalsJPanel// create frame for LinesRectsOvalsJPanel    

12121212          JFrame frame =       JFrame frame =       JFrame frame =       JFrame frame =     

13131313                                        newnewnewnew JFrame(  JFrame(  JFrame(  JFrame( "Drawing lines, rectangles and ovals""Drawing lines, rectangles and ovals""Drawing lines, rectangles and ovals""Drawing lines, rectangles and ovals" ); ); ); );    

14141414          frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSE ); ); ); );    

15151515                    

 



Outline
� LinesRectsOvals

� .java

� (1 of 2)

16161616          Lines      Lines      Lines      LinesRectsOvalsJPanel linesRectsOvalsJPanel = RectsOvalsJPanel linesRectsOvalsJPanel = RectsOvalsJPanel linesRectsOvalsJPanel = RectsOvalsJPanel linesRectsOvalsJPanel =     

17171717                                        newnewnewnew LinesRectsOvalsJPanel();  LinesRectsOvalsJPanel();  LinesRectsOvalsJPanel();  LinesRectsOvalsJPanel();     

18181818          linesRectsOvalsJPanel.setBackground(       linesRectsOvalsJPanel.setBackground(       linesRectsOvalsJPanel.setBackground(       linesRectsOvalsJPanel.setBackground( Color.WHITEColor.WHITEColor.WHITEColor.WHITE );  );  );  );     

19191919          frame.add( linesRectsOvalsJPanel );       frame.add( linesRectsOvalsJPanel );       frame.add( linesRectsOvalsJPanel );       frame.add( linesRectsOvalsJPanel ); // add panel to frame// add panel to frame// add panel to frame// add panel to frame    

20202020          frame.setSize(       frame.setSize(       frame.setSize(       frame.setSize( 400400400400, , , , 210210210210 ); ); ); );    // set frame size// set frame size// set frame size// set frame size    

21212121          frame.setVisible(       frame.setVisible(       frame.setVisible(       frame.setVisible( truetruetruetrue );  );  );  ); // display frame// display frame// display frame// display frame    

22222222       }    }    }    } // end main// end main// end main// end main    

23232323    }}}} // end class LinesRectsOvals // end class LinesRectsOvals // end class LinesRectsOvals // end class LinesRectsOvals    
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Fig. 12.20 | Arc width and arc 

height for rounded rectangles.



Fig. 12.21 | Oval bounded by 

a rectangle.



12.6 Drawing Arcs

� An arc is drawn as a portion of an oval

� Arcs sweep (i.e., move along a curve) 
from a starting angle by the number of 
degrees specified by their arc angle

� Counterclockwise sweep measured in positive 
degrees

� Clockwise sweep measured in negative 
degrees

� Graphics methods drawArc and fillArc
are used to draw arcs



Fig. 12.22 | Positive and 

negative arc angles.



Fig. 12.23 | Graphics methods 

for drawing arcs.

Method Description 

publicpublicpublicpublic    voidvoidvoidvoid drawArc(  drawArc(  drawArc(  drawArc( intintintint x,  x,  x,  x, intintintint y,  y,  y,  y, intintintint width,  width,  width,  width, intintintint height,  height,  height,  height, intintintint startAngle,  startAngle,  startAngle,  startAngle, intintintint    
arcAngle )arcAngle )arcAngle )arcAngle )     

 
Draws an arc relative to the bounding rectangle’s top-left xxxx and yyyy coordinates with the specified 

widthwidthwidthwidth and heightheightheightheight. The arc segment is drawn starting at startAnglestartAnglestartAnglestartAngle and sweeps 

arcAnglearcAnglearcAnglearcAngle degrees. 

publicpublicpublicpublic    voidvoidvoidvoid fillArc(  fillArc(  fillArc(  fillArc( intintintint x,  x,  x,  x, intintintint y,  y,  y,  y, intintintint width,  width,  width,  width, intintintint height,  height,  height,  height, intintintint startAngle,  startAngle,  startAngle,  startAngle, intintintint    
arcAngle )arcAngle )arcAngle )arcAngle ) 

 
Draws a filled arc (i.e., a sector) relative to the bounding rectangle’s top-left xxxx and yyyy 

coordinates with the specified widthwidthwidthwidth and heightheightheightheight. The arc segment is drawn starting at 

startAnglestartAnglestartAnglestartAngle and sweeps arcAnglearcAnglearcAnglearcAngle degrees. 

 



Outline
� ArcsJPanel.java

� (1 of 2)

    1111    // Fig. 12.24: ArcsJPanel.java// Fig. 12.24: ArcsJPanel.java// Fig. 12.24: ArcsJPanel.java// Fig. 12.24: ArcsJPanel.java    

    2222    // Drawing arcs.// Drawing arcs.// Drawing arcs.// Drawing arcs.    

    3333    importimportimportimport java.awt.Color; java.awt.Color; java.awt.Color; java.awt.Color;    

    4444    importimportimportimport java.awt.Graphics; java.awt.Graphics; java.awt.Graphics; java.awt.Graphics;    

    5555    importimportimportimport javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel;    

    6666        

    7777    publicpublicpublicpublic    classclassclassclass ArcsJPanel  ArcsJPanel  ArcsJPanel  ArcsJPanel extendsextendsextendsextends JPanel  JPanel  JPanel  JPanel     

    8888    {{{{    

    9999                // draw rectangles and arcs// draw rectangles and arcs// draw rectangles and arcs// draw rectangles and arcs    

10101010                publicpublicpublicpublic    voidvoidvoidvoid pai pai pai paintComponent( Graphics g )ntComponent( Graphics g )ntComponent( Graphics g )ntComponent( Graphics g )    

11111111       {   {   {   {    

12121212          super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g ); // call superclass's paintComponent // call superclass's paintComponent // call superclass's paintComponent // call superclass's paintComponent     

13131313        

14141414                            // start at 0 and sweep 360 degrees// start at 0 and sweep 360 degrees// start at 0 and sweep 360 degrees// start at 0 and sweep 360 degrees    

15151515          g.setColor(       g.setColor(       g.setColor(       g.setColor( Color.REDColor.REDColor.REDColor.RED ); ); ); );    

16161616          g.drawRect(       g.drawRect(       g.drawRect(       g.drawRect( 15151515, , , , 35353535, , , , 80808080, , , , 80808080 ); ); ); );    

17171717          g.se      g.se      g.se      g.setColor( tColor( tColor( tColor( Color.BLACK Color.BLACK Color.BLACK Color.BLACK ););););    

18181818                            g.drawArc( g.drawArc( g.drawArc( g.drawArc( 15151515, , , , 35353535, , , , 80808080, , , , 80808080, , , , 0000, , , , 360360360360 ); ); ); );    

19191919        

20202020                            // start at 0 and sweep 110 degrees// start at 0 and sweep 110 degrees// start at 0 and sweep 110 degrees// start at 0 and sweep 110 degrees    

21212121          g.setColor(       g.setColor(       g.setColor(       g.setColor( Color.REDColor.REDColor.REDColor.RED ); ); ); );    

22222222          g.drawRect(       g.drawRect(       g.drawRect(       g.drawRect( 100100100100, , , , 35353535, , , , 80808080, , , , 80808080 ); ); ); );    

23232323          g.setColor(       g.setColor(       g.setColor(       g.setColor( Color.BLACKColor.BLACKColor.BLACKColor.BLACK ); ); ); );    

24242424                            g.drag.drag.drag.drawArc( wArc( wArc( wArc( 100100100100, , , , 35353535, , , , 80808080, , , , 80808080, , , , 0000, , , , 110110110110 ); ); ); );    

25252525        

 

x- and y-coordinates for upper left 

corner of bounding rectangle

Width and height of bounding 

rectangle

Starting angle Sweep angle

Draw empty arcs



Outline
� ArcsJPanel.java

� (2 of 2)

26262626                            // start at 0 and sweep // start at 0 and sweep // start at 0 and sweep // start at 0 and sweep ----270 degrees270 degrees270 degrees270 degrees    

27272727          g.setColor(       g.setColor(       g.setColor(       g.setColor( Color.REDColor.REDColor.REDColor.RED ); ); ); );    

28282828          g.drawRect(       g.drawRect(       g.drawRect(       g.drawRect( 185185185185, , , , 35353535, , , , 80808080, , , , 80808080 ); ); ); );    

29292929          g.setColor(       g.setColor(       g.setColor(       g.setColor( Color.BLACKColor.BLACKColor.BLACKColor.BLACK ); ); ); );    

30303030                            g.drawArc( g.drawArc( g.drawArc( g.drawArc( 185185185185, , , , 35353535, , , , 80808080, , , , 80808080, , , , 0000, , , , ----270270270270 ); ); ); );    

31313131        

32323232                            // start at 0 and sweep 36// start at 0 and sweep 36// start at 0 and sweep 36// start at 0 and sweep 360 degrees0 degrees0 degrees0 degrees    

33333333                            g.fillArc( g.fillArc( g.fillArc( g.fillArc( 15151515, , , , 120120120120, , , , 80808080, , , , 40404040, , , , 0000, , , , 360360360360 ); ); ); );    

34343434        

35353535                            // start at 270 and sweep // start at 270 and sweep // start at 270 and sweep // start at 270 and sweep ----90 degrees90 degrees90 degrees90 degrees    

36363636                            g.fillArc( g.fillArc( g.fillArc( g.fillArc( 100100100100, , , , 120120120120, , , , 80808080, , , , 40404040, , , , 270270270270, , , , ----90909090 ); ); ); );    

37373737                                                                            

38383838                            // start at 0 and sweep // start at 0 and sweep // start at 0 and sweep // start at 0 and sweep ----270 degrees270 degrees270 degrees270 degrees    

39393939                            g.fillArg.fillArg.fillArg.fillArc( c( c( c( 185185185185, , , , 120120120120, , , , 80808080, , , , 40404040, , , , 0000, , , , ----270270270270 ); ); ); );    

40404040       }    }    }    } // end method paintComponent// end method paintComponent// end method paintComponent// end method paintComponent    

41414141    } } } } // end class ArcsJPanel// end class ArcsJPanel// end class ArcsJPanel// end class ArcsJPanel    

 

Draw filled arcs

Negative values indicate arc 

should sweep clockwise



Outline
� DrawArcs.java

� (1 of 2)

    1111    // Fig. 12.25: DrawArcs.java// Fig. 12.25: DrawArcs.java// Fig. 12.25: DrawArcs.java// Fig. 12.25: DrawArcs.java    

    2222    // Drawing arcs.// Drawing arcs.// Drawing arcs.// Drawing arcs.    

    3333    importimportimportimport javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame;    

    4444        

    5555    publicpublicpublicpublic    classclassclassclass DrawArcs  DrawArcs  DrawArcs  DrawArcs     

    6666    {{{{    

    7777                // execute application// execute application// execute application// execute application    

    8888                publicpublicpublicpublic    staticstaticstaticstatic    voidvoidvoidvoid main( String args[] ) main( String args[] ) main( String args[] ) main( String args[] )    

    9999       {   {   {   {    

10101010                            // create frame for ArcsJPanel// create frame for ArcsJPanel// create frame for ArcsJPanel// create frame for ArcsJPanel    

11111111          JFrame frame =       JFrame frame =       JFrame frame =       JFrame frame = newnewnewnew JFrame(  JFrame(  JFrame(  JFrame( "Drawing Arcs""Drawing Arcs""Drawing Arcs""Drawing Arcs" ); ); ); );    

12121212          frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSE ); ); ); );    

13131313        

 



Outline
� DrawArcs.java

� (2 of 2)

14141414          ArcsJPanel arcsJPanel =       ArcsJPanel arcsJPanel =       ArcsJPanel arcsJPanel =       ArcsJPanel arcsJPanel = newnewnewnew ArcsJPanel();  ArcsJPanel();  ArcsJPanel();  ArcsJPanel(); // create ArcsJPanel// create ArcsJPanel// create ArcsJPanel// create ArcsJPanel    

15151515          frame.add( arcsJPanel );       frame.add( arcsJPanel );       frame.add( arcsJPanel );       frame.add( arcsJPanel ); // add arcsJPanel to frame// add arcsJPanel to frame// add arcsJPanel to frame// add arcsJPanel to frame    

16161616          frame.setSize(       frame.setSize(       frame.setSize(       frame.setSize( 300300300300, , , , 210210210210 );  );  );  ); // set frame size// set frame size// set frame size// set frame size    

17171717          frame.setVisible(       frame.setVisible(       frame.setVisible(       frame.setVisible( truetruetruetrue );  );  );  ); // display frame// display frame// display frame// display frame    

18181818       }    }    }    } // end main// end main// end main// end main    

19191919    } } } } // end class DrawArcs// end class DrawArcs// end class DrawArcs// end class DrawArcs    

    

 

 



12.7 Drawing Polygons and Polylines

� Polygons

� Closed multisided shapes composed of straight 
line segments

� Graphics methods drawPolygon and 
fillPolygon to display polygons

� Polygons can be represented using class 
Polygon – class contains method addPoint to 
add points to a Polygon

� Polylines

� Sequences of connected points

� Graphics method drawPolyline to display 
polylines



Fig. 12.26 | Graphics methods for 

polygons and class Polygon methods.

(Part 1 of 2)

Method Description 

GraphicsGraphicsGraphicsGraphics methods for drawing polygons 

publicpublicpublicpublic    voidvoidvoidvoid drawPolygon(  drawPolygon(  drawPolygon(  drawPolygon( intintintint xPoints[],  xPoints[],  xPoints[],  xPoints[], intintintint yPoints[],  yPoints[],  yPoints[],  yPoints[], intintintint points )  points )  points )  points )  

 

Draws a polygon. The x-coordinate of each point is specified in the xPointsxPointsxPointsxPoints array, and the y-

coordinate of each point in the yyyyPointsPointsPointsPoints array. The last argument specifies the number of 

pointspointspointspoints. This method draws a closed polygon. If the last point is different from the first, the 

polygon is closed by a line that connects the last point to the first.  

publicpublicpublicpublic    voidvoidvoidvoid drawPolyline(  drawPolyline(  drawPolyline(  drawPolyline( intintintint xP xP xP xPoints[], oints[], oints[], oints[], intintintint yPoints[],  yPoints[],  yPoints[],  yPoints[], intintintint points ) points ) points ) points ) 

 

Draws a sequence of connected lines. The x-coordinate of each point is specified in the 

xPointsxPointsxPointsxPoints array, and the y-coordinate of each point in the yPointsyPointsyPointsyPoints array. The last argument 

specifies the number of pointspointspointspoints. If the last point is different from the first, the polyline is not 

closed. 

publicpublicpublicpublic    voidvoidvoidvoid drawPolygon( Polygon p ) drawPolygon( Polygon p ) drawPolygon( Polygon p ) drawPolygon( Polygon p ) 

 Draws the specified polygon. 

publicpublicpublicpublic    voidvoidvoidvoid    fillPolygon(fillPolygon(fillPolygon(fillPolygon(    intintintint    xPoints[],xPoints[],xPoints[],xPoints[],    intintintint    yPoints[], yPoints[], yPoints[], yPoints[], intintintint    pointspointspointspoints    )))) 

 

Draws a filled polygon. The x-coordinate of each point is specified in the xPointsxPointsxPointsxPoints array, and 

the y-coordinate of each point in the yPointsyPointsyPointsyPoints array. The last argument specifies the number of 

pointspointspointspoints. This method draws a closed polygon. If the last point is different from the first, the 
polygon is closed by a line that connects the last point to the first. 

 



Fig. 12.26 | Graphics methods for 

polygons and class Polygon methods.

(Part 2 of 2)

Method Description 

publicpublicpublicpublic    voidvoidvoidvoid fillPolygon( Polygon p )  fillPolygon( Polygon p )  fillPolygon( Polygon p )  fillPolygon( Polygon p )  

 Draws the specified filled polygon. The polygon is closed. 

PolygonPolygonPolygonPolygon constructors and methods 

publicpublicpublicpublic Polygon()                                 Polygon()                                 Polygon()                                 Polygon()                                 

 Constructs a new polygon object. The polygon does not contain any points. 

publicpublicpublicpublic Polygon(  Polygon(  Polygon(  Polygon( intintintint xValues[],  xValues[],  xValues[],  xValues[], intintintint yValues[],  yValues[],  yValues[],  yValues[], intintintint numberOfPoints ) numberOfPoints ) numberOfPoints ) numberOfPoints ) 

 
Constructs a new polygon object. The polygon has numberOfPointsnumberOfPointsnumberOfPointsnumberOfPoints sides, with each point 

consisting of an x-coordinate from xValuesxValuesxValuesxValues and a y-coordinate from yValuesyValuesyValuesyValues. 

publicpublicpublicpublic    voidvoidvoidvoid addPoint(  addPoint(  addPoint(  addPoint( intintintint x,  x,  x,  x, intintintint y ) y ) y ) y ) 

 Adds pairs of x- and y-coordinates to the PolygonPolygonPolygonPolygon. 

 



Outline
� PolygonsJPanel

� .java

� (1 of 2)

    1111    // Fig. 12.27: PolygonsJPanel.java// Fig. 12.27: PolygonsJPanel.java// Fig. 12.27: PolygonsJPanel.java// Fig. 12.27: PolygonsJPanel.java    

    2222    // Drawing polygons.// Drawing polygons.// Drawing polygons.// Drawing polygons.    

    3333    importimportimportimport java.awt.Graphics; java.awt.Graphics; java.awt.Graphics; java.awt.Graphics;    

    4444    importimportimportimport java.awt.Polygon; java.awt.Polygon; java.awt.Polygon; java.awt.Polygon;    

    5555    importimportimportimport javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel;    

    6666        

    7777    publicpublicpublicpublic    classclassclassclass PolygonsJPanel  PolygonsJPanel  PolygonsJPanel  PolygonsJPanel extendsextendsextendsextends JPanel  JPanel  JPanel  JPanel     

    8888    {{{{    

    9999             // draw polygons and polylines // draw polygons and polylines // draw polygons and polylines // draw polygons and polylines    

10101010                publicpublicpublicpublic    voidvoidvoidvoid paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g )    

11111111       {   {   {   {    

12121212          super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g ); // call superclass's paintComponent// call superclass's paintComponent// call superclass's paintComponent// call superclass's paintComponent    

13131313        

14141414                            // draw polygon with Polygon object// draw polygon with Polygon object// draw polygon with Polygon object// draw polygon with Polygon object                                                                                

15151515                            intintintint xValues[] = {  xValues[] = {  xValues[] = {  xValues[] = { 20202020, , , , 40404040, , , , 50505050, , , , 30303030, , , , 20202020, , , , 15151515 }; }; }; };                                                

16161616                            intintintint yValues[] = {  yValues[] = {  yValues[] = {  yValues[] = { 50505050, , , , 50505050, , , , 60606060, , , , 80808080, , , , 80808080, , , , 60606060 }; }; }; };                                                

17171717                            Polygon polygon1 = Polygon polygon1 = Polygon polygon1 = Polygon polygon1 = newnewnewnew Polygon( xValues, yValues,  Polygon( xValues, yValues,  Polygon( xValues, yValues,  Polygon( xValues, yValues, 6666 ); ); ); );    

18181818                            g.drawPolygon( polygon1 );g.drawPolygon( polygon1 );g.drawPolygon( polygon1 );g.drawPolygon( polygon1 );                                                                                                                    

19191919        

20202020                            // draw polylines with two array// draw polylines with two array// draw polylines with two array// draw polylines with two arrayssss                                                                                        

21212121                            intintintint xValues2[] = {  xValues2[] = {  xValues2[] = {  xValues2[] = { 70707070, , , , 90909090, , , , 100100100100, , , , 80808080, , , , 70707070, , , , 65656565, , , , 60606060 }; }; }; };                        

22222222                            intintintint yValues2[] = {  yValues2[] = {  yValues2[] = {  yValues2[] = { 100100100100, , , , 100100100100, , , , 110110110110, , , , 110110110110, , , , 130130130130, , , , 110110110110, , , , 90909090 }; }; }; };    

23232323                            g.drawPolyline( xValues2, yValues2, g.drawPolyline( xValues2, yValues2, g.drawPolyline( xValues2, yValues2, g.drawPolyline( xValues2, yValues2, 7777 ); ); ); );                                                            

24242424        

 

Create Polygon object from 

sets of x- and y-coordinates

Draw an empty Polygon

Draw polyline from sets of x- and 

y-coordinates



Outline

� PolygonsJPanel

� .java

� (2 of 2)

25252525                            // fill polygon with two arrays// fill polygon with two arrays// fill polygon with two arrays// fill polygon with two arrays                                        

26262626                            intintintint xValues3[] = {  xValues3[] = {  xValues3[] = {  xValues3[] = { 120120120120, , , , 140140140140, , , , 150150150150, , , , 190190190190 }; }; }; };    

27272727                            intintintint yValues3[] = {  yValues3[] = {  yValues3[] = {  yValues3[] = { 40404040, , , , 70707070, , , , 80808080, , , , 60606060 }; }; }; };                    

28282828                            g.fillPolygon( xValues3, yValues3, g.fillPolygon( xValues3, yValues3, g.fillPolygon( xValues3, yValues3, g.fillPolygon( xValues3, yValues3, 4444 ); ); ); );        

29292929        

30303030                            // draw filled polygon with Poly// draw filled polygon with Poly// draw filled polygon with Poly// draw filled polygon with Polygon objectgon objectgon objectgon object    

31313131                            Polygon polygon2 = Polygon polygon2 = Polygon polygon2 = Polygon polygon2 = newnewnewnew Polygon(); Polygon(); Polygon(); Polygon();                                        

32323232                            polygon2.addPoint( polygon2.addPoint( polygon2.addPoint( polygon2.addPoint( 165165165165, , , , 135135135135 ); ); ); );                                                    

33333333                            polygon2.addPoint( polygon2.addPoint( polygon2.addPoint( polygon2.addPoint( 175175175175, , , , 150150150150 ); ); ); );                                                    

34343434                            polygon2.addPoint( polygon2.addPoint( polygon2.addPoint( polygon2.addPoint( 270270270270, , , , 200200200200 ); ); ); );                                                    

35353535                            polygon2.addPoint(polygon2.addPoint(polygon2.addPoint(polygon2.addPoint(    200200200200, , , , 220220220220 ); ); ); );                                                    

36363636                            polygon2.addPoint( polygon2.addPoint( polygon2.addPoint( polygon2.addPoint( 130130130130, , , , 180180180180 ); ); ); );                                                    

37373737                            g.fillPolygon( polygon2 );g.fillPolygon( polygon2 );g.fillPolygon( polygon2 );g.fillPolygon( polygon2 );                                                                    

38383838       }    }    }    } // end method paintComponent// end method paintComponent// end method paintComponent// end method paintComponent    

39393939    } } } } // end class PolygonsJPanel// end class PolygonsJPanel// end class PolygonsJPanel// end class PolygonsJPanel    

 

Draw polygon from sets of x- and y-coordinates, 

without creating Polygon object

Add coordinates to Polygon
with method addPoint



Outline

� DrawPoly
gons.jav
a

� (1 of 2)

    1111    // Fig. 12.28: DrawPolygons.java// Fig. 12.28: DrawPolygons.java// Fig. 12.28: DrawPolygons.java// Fig. 12.28: DrawPolygons.java    

    2222    // Drawing polygons.// Drawing polygons.// Drawing polygons.// Drawing polygons.    

    3333    importimportimportimport javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame;    

    4444        

    5555    publicpublicpublicpublic    classclassclassclass DrawPolygons  DrawPolygons  DrawPolygons  DrawPolygons     

    6666    {{{{    

    7777                // execute application// execute application// execute application// execute application    

    8888                publicpublicpublicpublic    staticstaticstaticstatic    voidvoidvoidvoid main( String args[] ) main( String args[] ) main( String args[] ) main( String args[] )    

    9999       {   {   {   {    

10101010                            // create frame for Poly// create frame for Poly// create frame for Poly// create frame for PolygonsJPanelgonsJPanelgonsJPanelgonsJPanel    

11111111          JFrame frame =       JFrame frame =       JFrame frame =       JFrame frame = newnewnewnew JFrame(  JFrame(  JFrame(  JFrame( "Drawing Polygons""Drawing Polygons""Drawing Polygons""Drawing Polygons" ); ); ); );    

12121212          frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSE ); ); ); );    

13131313        

 



Outline
� DrawPolygons.java

� (2 of 2)

14141414          PolygonsJPanel polygonsJPanel =       PolygonsJPanel polygonsJPanel =       PolygonsJPanel polygonsJPanel =       PolygonsJPanel polygonsJPanel = newnewnewnew PolygonsJPanel();  PolygonsJPanel();  PolygonsJPanel();  PolygonsJPanel();     

15151515          frame.add( polygonsJPanel );       frame.add( polygonsJPanel );       frame.add( polygonsJPanel );       frame.add( polygonsJPanel ); // add polygonsJPanel to frame// add polygonsJPanel to frame// add polygonsJPanel to frame// add polygonsJPanel to frame    

16161616          frame.setSize(       frame.setSize(       frame.setSize(       frame.setSize( 280280280280, , , , 270270270270 );  );  );  ); // set frame size// set frame size// set frame size// set frame size    

17171717          frame.setVisible(       frame.setVisible(       frame.setVisible(       frame.setVisible( truetruetruetrue );  );  );  ); // display frame// display frame// display frame// display frame    

18181818       }    }    }    } // end main// end main// end main// end main    

19191919    } } } } // end class DrawPolygons// end class DrawPolygons// end class DrawPolygons// end class DrawPolygons    

    

 

 

Result of line 28

Result of line 37
Result of line 23

Result of line 18



12.8 Java 2D API

� Provides advanced two-dimensional 
graphics capabilities for detailed and 
complex graphical manipulations

� Features for processing line art, text and 
images

� Accomplished with Graphics2D class



Lines, Rectangles, Round Rectangles, Arcs and 

Ellipses

� Java 2D shapes specified with double-precision 
floating-point values – Line2D.Double, 
Rectangle2D.Double, 
RoundRectangle2D.Double, Arc2D.Double, 
Ellipse2D.Double

� Painting with Graphics2D object

� Method setPaint – sets color for Graphics2D
object when shapes are drawn as Paint object

� Paint object can be a predeclared Color object, or 
an instance of GradientPaint, SystemColor or 
TexturePaint classes

� GradientPaint used for drawing with a gradient –
gradients can be cyclic or acyclic

� TexturePaint used for painting by replicating a 
stored image



Lines, Rectangles, Round Rectangles, Arcs and 

Ellipses
� Graphics2D method fill used to draw a filled 
Shape object – an object that implements 
interface Shape

� Graphics2D method draw used to draw a Shape
object

� Setting stroke of a line or border
� Graphics2D method setStroke – requires 

argument that implements interface Stroke
� BasicStroke class – can specify width of line, end 

caps, line joins

� Arc2D.Double constants
� Arc2D.PIE – arc should be closed by two lines—one 

from starting point to center, one from center to 
ending point

� Arc2D.CHORD – draws a line from the starting 
point to the ending point

� Arc2D.OPEN – arc should not be closed



Outline

� ShapesJP
anel.java

� (1 of 3)

    1111    // Fig. 12.29: ShapesJPanel.java// Fig. 12.29: ShapesJPanel.java// Fig. 12.29: ShapesJPanel.java// Fig. 12.29: ShapesJPanel.java    

    2222    // Demonstrating some Java 2D shapes.// Demonstrating some Java 2D shapes.// Demonstrating some Java 2D shapes.// Demonstrating some Java 2D shapes.    

    3333    importimportimportimport java.awt.Color; java.awt.Color; java.awt.Color; java.awt.Color;    

    4444    importimportimportimport java.awt.Graphics; java.awt.Graphics; java.awt.Graphics; java.awt.Graphics;    

    5555    importimportimportimport java.awt.BasicStroke; java.awt.BasicStroke; java.awt.BasicStroke; java.awt.BasicStroke;            

    6666    importimportimportimport java.awt.GradientPaint; java.awt.GradientPaint; java.awt.GradientPaint; java.awt.GradientPaint;    

    7777    importimportimportimport java.awt.TexturePaint; java.awt.TexturePaint; java.awt.TexturePaint; java.awt.TexturePaint;        

    8888    importimportimportimport java. java. java. java.awt.Rectangle;awt.Rectangle;awt.Rectangle;awt.Rectangle;    

    9999    importimportimportimport java.awt.Graphics2D; java.awt.Graphics2D; java.awt.Graphics2D; java.awt.Graphics2D;                                                

10101010    importimportimportimport java.awt.geom.Ellipse2D; java.awt.geom.Ellipse2D; java.awt.geom.Ellipse2D; java.awt.geom.Ellipse2D;                                

11111111    importimportimportimport java.awt.geom.Rectangle2D; java.awt.geom.Rectangle2D; java.awt.geom.Rectangle2D; java.awt.geom.Rectangle2D;                        

12121212    importimportimportimport java.awt.geom.RoundRectangle2D; java.awt.geom.RoundRectangle2D; java.awt.geom.RoundRectangle2D; java.awt.geom.RoundRectangle2D;    

13131313    importimportimportimport java.awt.geom.Arc2D; java.awt.geom.Arc2D; java.awt.geom.Arc2D; java.awt.geom.Arc2D;                                                

14141414    importimportimportimport java.awt.g java.awt.g java.awt.g java.awt.geom.Line2D;eom.Line2D;eom.Line2D;eom.Line2D;                                            

15151515    importimportimportimport java.awt.image.BufferedImage; java.awt.image.BufferedImage; java.awt.image.BufferedImage; java.awt.image.BufferedImage;            

16161616    importimportimportimport javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel; javax.swing.JPanel;    

17171717        

18181818    publicpublicpublicpublic    classclassclassclass ShapesJPanel  ShapesJPanel  ShapesJPanel  ShapesJPanel extendsextendsextendsextends JPanel  JPanel  JPanel  JPanel     

19191919    {{{{    

20202020                // draw shapes with Java 2D API// draw shapes with Java 2D API// draw shapes with Java 2D API// draw shapes with Java 2D API    

21212121                publicpublicpublicpublic    voidvoidvoidvoid paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g )    

22222222       {   {   {   {    

23232323          super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g ); // call superclass's paintComponent// call superclass's paintComponent// call superclass's paintComponent// call superclass's paintComponent    

24242424        

25252525                            Graphics2D g2d = ( Graphics2D ) g; Graphics2D g2d = ( Graphics2D ) g; Graphics2D g2d = ( Graphics2D ) g; Graphics2D g2d = ( Graphics2D ) g; // cast g to Graphics2D// cast g to Graphics2D// cast g to Graphics2D// cast g to Graphics2D    

26262626        

 

Java 2D API shape classes

Creating Graphics2D reference
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27272727                            // draw 2D ellipse filled with a blue// draw 2D ellipse filled with a blue// draw 2D ellipse filled with a blue// draw 2D ellipse filled with a blue----yellow gradientyellow gradientyellow gradientyellow gradient                                

28282828                            g2d.setPaint( g2d.setPaint( g2d.setPaint( g2d.setPaint( newnewnewnew GradientPaint(  GradientPaint(  GradientPaint(  GradientPaint( 5555, , , , 30303030, , , , Color.BLUEColor.BLUEColor.BLUEColor.BLUE, , , , 35353535, , , , 100100100100,,,,    

29292929                                        Color.YELLOWColor.YELLOWColor.YELLOWColor.YELLOW, , , , truetruetruetrue ) ); ) ); ) ); ) );                                                                                                                                            

30303030                            g2d.fill( g2d.fill( g2d.fill( g2d.fill( newnewnewnew Ellipse2D.Double Ellipse2D.Double Ellipse2D.Double Ellipse2D.Double( ( ( ( 5555, , , , 30303030, , , , 65656565, , , , 100100100100 ) ); ) ); ) ); ) );                                        

31313131        

32323232                            // draw 2D rectangle in red// draw 2D rectangle in red// draw 2D rectangle in red// draw 2D rectangle in red                                                                                                                

33333333                            g2d.setPaint( g2d.setPaint( g2d.setPaint( g2d.setPaint( Color.REDColor.REDColor.REDColor.RED ); ); ); );                                                                                                                    

34343434                            g2d.setStroke( g2d.setStroke( g2d.setStroke( g2d.setStroke( newnewnewnew BasicStroke(  BasicStroke(  BasicStroke(  BasicStroke( 10.0f10.0f10.0f10.0f ) ); ) ); ) ); ) );                                                    

35353535                            g2d.draw( g2d.draw( g2d.draw( g2d.draw( newnewnewnew Rectangle2D.Double(  Rectangle2D.Double(  Rectangle2D.Double(  Rectangle2D.Double( 80808080, , , , 30303030, , , , 65656565, , , , 100100100100 ) ); ) ); ) ); ) );    

36363636        

37373737                            // draw 2D rounded rectangle with a buffered background// draw 2D rounded rectangle with a buffered background// draw 2D rounded rectangle with a buffered background// draw 2D rounded rectangle with a buffered background    

38383838                            BufferedImage buffImage = BufferedImage buffImage = BufferedImage buffImage = BufferedImage buffImage = newnewnewnew BufferedImage(  BufferedImage(  BufferedImage(  BufferedImage( 10101010, , , , 10101010,,,,                

39393939                                        BufferedImage.TYPE_INT_RGBBufferedImage.TYPE_INT_RGBBufferedImage.TYPE_INT_RGBBufferedImage.TYPE_INT_RGB ); ); ); );                                                                                                

40404040        

41414141                            // obtain Graphics2D from bufferImage and draw on it// obtain Graphics2D from bufferImage and draw on it// obtain Graphics2D from bufferImage and draw on it// obtain Graphics2D from bufferImage and draw on it    

42424242                            Graphics2D gg = buffImage.createGraphics();Graphics2D gg = buffImage.createGraphics();Graphics2D gg = buffImage.createGraphics();Graphics2D gg = buffImage.createGraphics();    

43434343          gg.setColor(       gg.setColor(       gg.setColor(       gg.setColor( Color.YELLOWColor.YELLOWColor.YELLOWColor.YELLOW );  );  );  ); // draw in yellow// draw in yellow// draw in yellow// draw in yellow    

44444444          gg.fillRect(       gg.fillRect(       gg.fillRect(       gg.fillRect( 0000, , , , 0000, , , , 10101010, , , , 10101010 );  );  );  ); // draw a filled rectangle// draw a filled rectangle// draw a filled rectangle// draw a filled rectangle    

45454545                         gg.setColor(  gg.setColor(  gg.setColor(  gg.setColor( Color.BLACKColor.BLACKColor.BLACKColor.BLACK );   );   );   );  // draw in black// draw in black// draw in black// draw in black    

46464646          gg.drawRect(       gg.drawRect(       gg.drawRect(       gg.drawRect( 1111, , , , 1111, , , , 6666, , , , 6666 );  );  );  ); // draw a rectangle// draw a rectangle// draw a rectangle// draw a rectangle    

47474747          gg.setColor(       gg.setColor(       gg.setColor(       gg.setColor( Color.BLUEColor.BLUEColor.BLUEColor.BLUE );  );  );  ); // draw in blue// draw in blue// draw in blue// draw in blue    

48484848          gg.fillRect(       gg.fillRect(       gg.fillRect(       gg.fillRect( 1111, , , , 1111, , , , 3333, , , , 3333 );  );  );  ); // draw a filled rectangle// draw a filled rectangle// draw a filled rectangle// draw a filled rectangle    

49494949          gg.setColor(       gg.setColor(       gg.setColor(       gg.setColor( Color.REColor.REColor.REColor.REDDDD );  );  );  ); // draw in red// draw in red// draw in red// draw in red    

50505050          gg.fillRect(       gg.fillRect(       gg.fillRect(       gg.fillRect( 4444, , , , 4444, , , , 3333, , , , 3333 );  );  );  ); // draw a filled rectangle// draw a filled rectangle// draw a filled rectangle// draw a filled rectangle    

51515151        

 

Set Graphics2D object to draw using 

a gradient from blue to yellow

Draw ellipse filled using gradient

Set width of border to 10 pixels

Create image to be used for 

TexturePaint object



Outline

� ShapesJP
anel.java

� (3 of 3)

52525252                            // paint buffImage onto the JFrame// paint buffImage onto the JFrame// paint buffImage onto the JFrame// paint buffImage onto the JFrame                                                                                                                

53535353                            g2d.setPaint( g2d.setPaint( g2d.setPaint( g2d.setPaint( newnewnewnew TexturePaint( buffImage, TexturePaint( buffImage, TexturePaint( buffImage, TexturePaint( buffImage,                                                                                

54545454                                        newnewnewnew Rectangle(  Rectangle(  Rectangle(  Rectangle( 10101010, , , , 10101010 ) ) ); ) ) ); ) ) ); ) ) );                                                                                                                            

55555555                            g2d.fill(g2d.fill(g2d.fill(g2d.fill(                                                                                                                                                                                                                    

56565656                                        newnewnewnew RoundRectangle2D.Double(  RoundRectangle2D.Double(  RoundRectangle2D.Double(  RoundRectangle2D.Double( 155155155155, , , , 30303030, , , , 75757575, , , , 100100100100, , , , 50505050, , , , 50505050 ) ); ) ); ) ); ) );    

57575757        

58585858                            // draw 2D pie// draw 2D pie// draw 2D pie// draw 2D pie----shaped arc in whiteshaped arc in whiteshaped arc in whiteshaped arc in white                                                                                                                

59595959                            g2d.setPaint( g2d.setPaint( g2d.setPaint( g2d.setPaint( Color.WHITEColor.WHITEColor.WHITEColor.WHITE ); ); ); );                                                                                                                                        

60606060                            g2d.setStroke( g2d.setStroke( g2d.setStroke( g2d.setStroke( newnewnewnew BasicStroke(  BasicStroke(  BasicStroke(  BasicStroke( 6.0f6.0f6.0f6.0f ) ); ) ); ) ); ) );                                                                                    

61616161                            g2d.draw(g2d.draw(g2d.draw(g2d.draw(                                                                                                                                                                                                                    

62626262                                        newnewnewnew Arc2D.Double(  Arc2D.Double(  Arc2D.Double(  Arc2D.Double( 240240240240, , , , 30303030, , , , 75757575, , , , 100100100100, , , , 0000, , , , 270270270270, , , , Arc2D.PIE Arc2D.PIE Arc2D.PIE Arc2D.PIE ) );) );) );) );    

63636363        

64646464                            // draw 2D lines// draw 2D lines// draw 2D lines// draw 2D lines in green and yellow in green and yellow in green and yellow in green and yellow                                                                

65656565                            g2d.setPaint( g2d.setPaint( g2d.setPaint( g2d.setPaint( Color.GREENColor.GREENColor.GREENColor.GREEN ); ); ); );                                                                                                

66666666                            g2d.draw( g2d.draw( g2d.draw( g2d.draw( newnewnewnew Line2D.Double(  Line2D.Double(  Line2D.Double(  Line2D.Double( 395395395395, , , , 30303030, , , , 320320320320, , , , 150150150150 ) ); ) ); ) ); ) );    

67676767        

68686868                            // draw 2D line using stroke// draw 2D line using stroke// draw 2D line using stroke// draw 2D line using stroke                                                                                                                        

69696969                            float dafloat dafloat dafloat dashes[] = { shes[] = { shes[] = { shes[] = { 10101010 };  };  };  }; // specify dash pattern// specify dash pattern// specify dash pattern// specify dash pattern                                        

70707070                            g2d.setPaint( g2d.setPaint( g2d.setPaint( g2d.setPaint( Color.YELLOW Color.YELLOW Color.YELLOW Color.YELLOW ););););                                                                                                                    

71717171                            g2d.setStroke( g2d.setStroke( g2d.setStroke( g2d.setStroke( newnewnewnew BasicStroke(  BasicStroke(  BasicStroke(  BasicStroke( 4444, , , , BasicStroke.CAP_ROUNDBasicStroke.CAP_ROUNDBasicStroke.CAP_ROUNDBasicStroke.CAP_ROUND,,,,    

72727272                                        BasicStroke.JOIN_ROUNDBasicStroke.JOIN_ROUNDBasicStroke.JOIN_ROUNDBasicStroke.JOIN_ROUND, , , , 10101010, dashes, , dashes, , dashes, , dashes, 0000 ) ); ) ); ) ); ) );                                                    

73737373                            g2d.draw( g2d.draw( g2d.draw( g2d.draw( newnewnewnew Line2D.Double(  Line2D.Double(  Line2D.Double(  Line2D.Double( 320320320320, , , , 30303030, , , , 395395395395, , , , 150150150150 ) ); ) ); ) ); ) );                            

74747474       }    }    }    } // end method paintComponent// end method paintComponent// end method paintComponent// end method paintComponent    

75757575    } } } } // end class ShapesJPanel// end class ShapesJPanel// end class ShapesJPanel// end class ShapesJPanel    
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    1111    // Fig. 12.30: Shapes.java// Fig. 12.30: Shapes.java// Fig. 12.30: Shapes.java// Fig. 12.30: Shapes.java    

    2222    // Demonstrating some Java 2D shapes.// Demonstrating some Java 2D shapes.// Demonstrating some Java 2D shapes.// Demonstrating some Java 2D shapes.    

    3333    importimportimportimport javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame;    

    4444        

    5555    publicpublicpublicpublic    classclassclassclass Shapes Shapes Shapes Shapes    

    6666    {{{{    

    7777                // execute application// execute application// execute application// execute application    

    8888                publicpublicpublicpublic    staticstaticstaticstatic    voidvoidvoidvoid main( String args[] ) main( String args[] ) main( String args[] ) main( String args[] )    

    9999       {   {   {   {    

10101010                            // create frame for // create frame for // create frame for // create frame for ShapesJPanelShapesJPanelShapesJPanelShapesJPanel    

11111111          JFrame frame =       JFrame frame =       JFrame frame =       JFrame frame = newnewnewnew JFrame(  JFrame(  JFrame(  JFrame( "Drawing 2D shapes" "Drawing 2D shapes" "Drawing 2D shapes" "Drawing 2D shapes" ););););    

12121212          frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSE ); ); ); );    

13131313        

14141414                            // create ShapesJPanel// create ShapesJPanel// create ShapesJPanel// create ShapesJPanel    

15151515          ShapesJPanel shapesJPanel =       ShapesJPanel shapesJPanel =       ShapesJPanel shapesJPanel =       ShapesJPanel shapesJPanel = newnewnewnew ShapesJPanel(); ShapesJPanel(); ShapesJPanel(); ShapesJPanel();    

16161616        

17171717                         frame.add( shapesJPanel );  frame.add( shapesJPanel );  frame.add( shapesJPanel );  frame.add( shapesJPanel ); // add shapesJPanel to frame// add shapesJPanel to frame// add shapesJPanel to frame// add shapesJPanel to frame    

18181818          frame.setSize(       frame.setSize(       frame.setSize(       frame.setSize( 425425425425, , , , 200200200200 );  );  );  ); // set frame size// set frame size// set frame size// set frame size    

19191919          frame.setVisible(       frame.setVisible(       frame.setVisible(       frame.setVisible( truetruetruetrue );  );  );  ); // display frame// display frame// display frame// display frame    

20202020       }    }    }    } // end main// end main// end main// end main    

21212121    } } } } // end class Shapes// end class Shapes// end class Shapes// end class Shapes    

    



General Paths

� A general path is a shape constructed 
from straight lines and complex curves

� Class GeneralPath
� Method moveTo specifies the first point in a 

general path

� Method lineTo draws a line to the next point 
in the path

� Method closePath completes the general path

� Graphics2D method translate – used to 
move the drawing origin

� Graphics2D method rotate – used to 
rotate the next displayed shape
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    1111    // Fig. 12.31: Shapes2JPanel.java// Fig. 12.31: Shapes2JPanel.java// Fig. 12.31: Shapes2JPanel.java// Fig. 12.31: Shapes2JPanel.java    

    2222    // Demonstrating a general path.// Demonstrating a general path.// Demonstrating a general path.// Demonstrating a general path.    

    3333    importimportimportimport java.awt.Color; java.awt.Color; java.awt.Color; java.awt.Color;    

    4444    importimportimportimport java.awt.Graphics; java.awt.Graphics; java.awt.Graphics; java.awt.Graphics;    

    5555    importimportimportimport java.awt.Graphics2D; java.awt.Graphics2D; java.awt.Graphics2D; java.awt.Graphics2D;    

    6666    importimportimportimport java.awt.geom.GeneralPath; java.awt.geom.GeneralPath; java.awt.geom.GeneralPath; java.awt.geom.GeneralPath;    

    7777    importimportimportimport java.util.Random; java.util.Random; java.util.Random; java.util.Random;    

    8888    importimportimportimport javax.swing.JPa javax.swing.JPa javax.swing.JPa javax.swing.JPanel;nel;nel;nel;    

    9999        

10101010    publicpublicpublicpublic    classclassclassclass Shapes2JPanel  Shapes2JPanel  Shapes2JPanel  Shapes2JPanel extendsextendsextendsextends JPanel  JPanel  JPanel  JPanel     

11111111    {{{{    

12121212                // draw general paths// draw general paths// draw general paths// draw general paths    

13131313                publicpublicpublicpublic    voidvoidvoidvoid paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g ) paintComponent( Graphics g )    

14141414       {   {   {   {    

15151515          super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g );       super.paintComponent( g ); // call superclass's paintComponent// call superclass's paintComponent// call superclass's paintComponent// call superclass's paintComponent    

16161616          Random random =       Random random =       Random random =       Random random = nnnnewewewew Random();  Random();  Random();  Random(); // get random number generator// get random number generator// get random number generator// get random number generator    

17171717        

18181818                            intintintint xPoints[] = {  xPoints[] = {  xPoints[] = {  xPoints[] = { 55555555, , , , 67676767, , , , 109109109109, , , , 73737373, , , , 83838383, , , , 55555555, , , , 27272727, , , , 37373737, , , , 1111, , , , 43434343 }; }; }; };    

19191919                            intintintint yPoints[] = {  yPoints[] = {  yPoints[] = {  yPoints[] = { 0000, , , , 36363636, , , , 36363636, , , , 54545454, , , , 96969696, , , , 72727272, , , , 96969696, , , , 54545454, , , , 36363636, , , , 36363636 }; }; }; };        

20202020        

21212121          Graphics2D g2d = ( Graphics2D ) g;      Graphics2D g2d = ( Graphics2D ) g;      Graphics2D g2d = ( Graphics2D ) g;      Graphics2D g2d = ( Graphics2D ) g;    

22222222                            GGGGeneralPath star = eneralPath star = eneralPath star = eneralPath star = newnewnewnew GeneralPath();  GeneralPath();  GeneralPath();  GeneralPath(); // create GeneralPath object// create GeneralPath object// create GeneralPath object// create GeneralPath object    

23232323        

24242424                            // set the initial coordinate of the General Path// set the initial coordinate of the General Path// set the initial coordinate of the General Path// set the initial coordinate of the General Path    

25252525                            star.moveTo( xPoints[ star.moveTo( xPoints[ star.moveTo( xPoints[ star.moveTo( xPoints[ 0000 ], yPoints[  ], yPoints[  ], yPoints[  ], yPoints[ 0000 ] ); ] ); ] ); ] );                                

26262626        
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27272727                            // create the star// create the star// create the star// create the star--------this does not draw the starthis does not draw the starthis does not draw the starthis does not draw the star    

28282828                            forforforfor (  (  (  ( intintintint count =  count =  count =  count = 1111; count < xPoints.length; count++ ); count < xPoints.length; count++ ); count < xPoints.length; count++ ); count < xPoints.length; count++ )    

29292929                                        star.lineTo( xPoints[ count ], yPoints[ count ] );star.lineTo( xPoints[ count ], yPoints[ count ] );star.lineTo( xPoints[ count ], yPoints[ count ] );star.lineTo( xPoints[ count ], yPoints[ count ] );    

30303030        

31313131                            star.closePath(); star.closePath(); star.closePath(); star.closePath(); // close the shape// close the shape// close the shape// close the shape    

32323232        

33333333                            g2d.translate( g2d.translate( g2d.translate( g2d.translate( 200200200200, , , , 200200200200 );  );  );  ); // translate the origin to (200, 200)// translate the origin to (200, 200)// translate the origin to (200, 200)// translate the origin to (200, 200)    

34343434        

35353535                            // rotate around origin and draw stars in random colors// rotate around origin and draw stars in random colors// rotate around origin and draw stars in random colors// rotate around origin and draw stars in random colors    

36363636                            forforforfor (  (  (  ( intintintint count =  count =  count =  count = 1111; count <= ; count <= ; count <= ; count <= 20202020; count++ ) ; count++ ) ; count++ ) ; count++ )     

37373737          {      {      {      {    

38383838                                        g2d.rotate( g2d.rotate( g2d.rotate( g2d.rotate( Math.PIMath.PIMath.PIMath.PI /  /  /  / 10.010.010.010.0 );  );  );  ); ///// rotate coordinate system/ rotate coordinate system/ rotate coordinate system/ rotate coordinate system    

39393939        

40404040                                        // set random drawing color// set random drawing color// set random drawing color// set random drawing color    

41414141             g2d.setColor(          g2d.setColor(          g2d.setColor(          g2d.setColor( newnewnewnew Color( random.nextInt(  Color( random.nextInt(  Color( random.nextInt(  Color( random.nextInt( 256256256256 ), ), ), ),    

42424242                random.nextInt(             random.nextInt(             random.nextInt(             random.nextInt( 256256256256 ), random.nextInt(  ), random.nextInt(  ), random.nextInt(  ), random.nextInt( 256256256256 ) ) ); ) ) ); ) ) ); ) ) );    

43434343        

44444444                                        g2d.fill( star ); g2d.fill( star ); g2d.fill( star ); g2d.fill( star ); // draw filled// draw filled// draw filled// draw filled star star star star    

45454545          }       }       }       } // end for// end for// end for// end for    

46464646       }    }    }    } // end method paintComponent// end method paintComponent// end method paintComponent// end method paintComponent    

47474747    } } } } // end class Shapes2JPanel// end class Shapes2JPanel// end class Shapes2JPanel// end class Shapes2JPanel    
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    1111    // Fig. 12.32: Shapes2.java// Fig. 12.32: Shapes2.java// Fig. 12.32: Shapes2.java// Fig. 12.32: Shapes2.java    

    2222    // Demonstrating a general path.// Demonstrating a general path.// Demonstrating a general path.// Demonstrating a general path.    

    3333    importimportimportimport java.awt.Color; java.awt.Color; java.awt.Color; java.awt.Color;    

    4444    importimportimportimport javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame; javax.swing.JFrame;    

    5555        

    6666    publicpublicpublicpublic    classclassclassclass Shapes2 Shapes2 Shapes2 Shapes2    

    7777    {{{{    

    8888                // execute application// execute application// execute application// execute application    

    9999                publicpublicpublicpublic    staticstaticstaticstatic    voidvoidvoidvoid main( String args[] ) main( String args[] ) main( String args[] ) main( String args[] )    

10101010       {   {   {   {    

11111111                            // create frame for Shapes2JPanel// create frame for Shapes2JPanel// create frame for Shapes2JPanel// create frame for Shapes2JPanel    

12121212          JFrame frame =       JFrame frame =       JFrame frame =       JFrame frame = newnewnewnew JFrame(  JFrame(  JFrame(  JFrame( "Drawing 2D Shapes""Drawing 2D Shapes""Drawing 2D Shapes""Drawing 2D Shapes" ); ); ); );    

13131313          frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation(       frame.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSEJFrame.EXIT_ON_CLOSE ); ); ); );    

14141414        
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15151515          Shapes2JPanel shapes2JPanel =       Shapes2JPanel shapes2JPanel =       Shapes2JPanel shapes2JPanel =       Shapes2JPanel shapes2JPanel = newnewnewnew Shapes2JPanel();  Shapes2JPanel();  Shapes2JPanel();  Shapes2JPanel();     

16161616          frame.add( shapes2JPanel );       frame.add( shapes2JPanel );       frame.add( shapes2JPanel );       frame.add( shapes2JPanel ); // add shapes2JPanel to frame// add shapes2JPanel to frame// add shapes2JPanel to frame// add shapes2JPanel to frame    

17171717          frame.setBackground(       frame.setBackground(       frame.setBackground(       frame.setBackground( Color.WHITEColor.WHITEColor.WHITEColor.WHITE );  );  );  ); // set frame background color// set frame background color// set frame background color// set frame background color    

18181818          frame.setSize(       frame.setSize(       frame.setSize(       frame.setSize( 400400400400, , , , 400400400400 );  );  );  ); // set fra// set fra// set fra// set frame sizeme sizeme sizeme size    

19191919          frame.setVisible(       frame.setVisible(       frame.setVisible(       frame.setVisible( truetruetruetrue );  );  );  ); // display frame// display frame// display frame// display frame    

20202020       }    }    }    } // end main// end main// end main// end main    

21212121    } } } } // end class Shapes2// end class Shapes2// end class Shapes2// end class Shapes2    

    

 

 


