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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

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

Chapter 4 Control Structures: Part 1
Chapter 5 Control Structures: Part 2

Chapter 6 Methods
Chapter 7 Arrays
Homework 2 Assigned

Chapter 8 Java Classes and Objects: Part 2
Chapter 1-8 Review

MID-TERM EXAMINATION

HW 2
DUE

Chapter 9 Object-Oriented Programming: Inheritance
Chapter 10 Object-Oriented Programming: Polymorphism
Homework 3 Assigned

PROJECT
IDEA
DUE

No Class Tonight

Chapter 11 GUI Components: Part 1
Chapter 12 Graphics and Java2D
Homework 4 Assigned

Chapter 13 Exception Handling
Chapter 29 Strings, Characters and RegEx

Chapter 20: Java Applets
Chapter 23 Multithreading

HW 4
DUE

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 Inheritance

public class A
{
private String name;
public String getName () { return name; }
public void setName( String name ) { this.name = name; }

}

public class B extends A

{
private String stuff4B;

public void setStuffd4B( String stuff ) { stuffdB stuff; }
}
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Simple Inheritance

public class Test

{

public static void main( String[] args )
{
B b = new B();
b.setName( "I inherited this from A" );
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Class Hierarchy

« All Classes in java inherit from Object, even classes we
create ourselves.

Object
TestApp Compute& String Component Number
$ f P

Mac o SGl Container Float
x

JComponent
*

JAbstractButton
*

JButton
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using base class object

public class A
{
private String name;
public String getName () { return name; }
public void setName( String name ) { this.name = name; }

// override Object toString
public String toString() { return ("My name is: " + name); }
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using base class object

public class A
{

private String name;
public String getName () { return name; }
public void setName( String name ) { this.name = name; }

// override Object toString
public String toString() { return ("My name is: " + name); }

public class Test

{

public static void main( String[] args )

{
B b = new B();

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

System.out .println( b ); // our toString() method is called here
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using base class object

Wait, how did printin( b ) know that b was of type B that
inherited from A and was able to call it's toString() method?

public class Test

{

public static void main( String[] args )

{
B b = new B();

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

System.out .println( b ); // our toString() method is called here
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using base class object

Wait, how did printin( b ) know that b was of type B that
inherited from A and was able to call it's toString() method?

Because B inherits from A who inherits from Object... B can be
treated as A because it has all the characteristics of A, and
B can also be treated as Object because it has all the
characteristics of Object.

This is polymorphism
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Java GUI

The Java API has built in controls for creating forms, buttons
and other commonly used components.

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

Swing and AWT
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Java GUI

AWT, or abstract windowing toolkit is the original Java graphics
library.

It is based on using the operating system that the Java Virtual
Machine is running on.

Thus, components and behaviors of the AWT are often specific
to system Java is running on. While this is efficient, it can
create unexpected results.
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Java GUI

Swing was introduced as part of the JDK 1.2, to make up for
some of the limitations of AWT.

Swing components are created in Java and do not use the
underlying native operating system. They are thus

considered “light-weight” as they are managed by the JVM.

Their behavior is more consistent on different platforms,
although they are a little slower than their AWT
counterparts.

While swing is great and flexible, many of the controls still have
AWT in their parenting.
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Java GUI

We will use Swing controls, but you will see that events, layout
managers, and other aspects are AWT.

This 1s standard.

While this mix of Swing and AWT is necessary, do not mix the
controls in the same container. E.g. using a Swing button
and an AWT button on the same frame will work but not as
you might expect.
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JLabel
JTextField

JButton
JCheckBox

JComboBoXx

JList

JPanel

Burns — Spring 2006

Java Swing GUI

Displays uneditable text or icons.

Enables user to enter data from the keyboard. Can also be used to
display editable or uneditable text.

Triggers an event when clicked with the mouse.
Specifies an option that can be selected or not selected.

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.

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.

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 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

LER
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Java GUI

import javax.swing.JFrame;

public class FrameDemo

{

public static void main(String[] args)

{

// Create a new instance of a JFrame
JFrame myFrame = new JFrame();

// setup the JFrame so when it is done, it exits our app
myFrame.setDefaultCloseOperation( JFrame.EXIT ON_CLOSE );

// show our JFrame
myFrame.setSize( 300, 200 );
myFrame.show () ;
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Look at the JFrame in the Java API

%) JFrame (Java 2 Platform SE 5.0) - Mozilla Firefox
File Edit “ew Go Bookmarks Tools Help

<;:| - - [—%1 {iﬂ\[ L File:f #iC: Documents % 20and%205ettings/ churns/ My 200ocument s Strayver /CIS325% 20-%20Java%:20Programminge: % @ Go |(_3L

| | OpenScene Graph-... || Public Access| Wireless | | ETS: Welcome to ETS... % the Blues Advanced S... | | Cox High Speed Inter... | | Dowrload details: Dir... | | Dictionary.com

| welcome ta the Fredericksburg Ice Park |_| IFrame {Java 2 Platform SE 5.0) B
2 T
Java™ 2 Platform Overview Package [MEEE]Use Tree Deprecated Index Help Java'™ 2 Platform

Standard Ed. 5.0 PREY CLASS NEXT CLASS FRAMES NO FRAMES Standand Ed. 5.0

SUMMARY: NESTED | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD
All Classes

Packages . .
java.applet TR

java.aut Class JFrame
£

I0Exception dswalangL0bject

IOR L java.avt. Component

|ORHelger |—ja\.ra.awt,.Cu:\nt,ainer

|ORHolder L jeva.awt . Window

IORInfo ) L java.awt.Frame
IORInfoOperations L javax. swing.JFrame
ICRIntercentor
:gg[:ﬁ;’?spgg; g gHeIper All Iinplemented Interfaces:
IORInterceptar 3 _OHolder ImageObserver, MenuContainer, Serialivable, Accessible, BEootPane Contamner, WindowC onstants
{ORinterceptor 3 00perat,
[ORIntercepiorOperations
IRObject public class JFrame

IROBjeciOperations extends Frame

|5tringHe|Qer implements WindowZonstants, Accessible, RootPaneContainer
ItemEwvent
ltemlistener An extended version of jawva.awt . Frame that adds support for the JEC/Swing component architecture. You can find
mﬂ task-onented documentation about using JFrame it The Java Tuforial, i the section How to hake Frames.

ir\ffli'r:r{aorfneterS pec The JFrame class iz shghtly mcompatible with Frame. Like all other JTFC/S3wing top-level containers, a JFramwe cottains a

Japplet JRootPane as its only child. The content pane previded by the root pane should, as a rule, contain all the nen-menu
JarEntry components displayed by the JFrame. Thiz 15 different from the AWT Frawe case. As a conveniance add and its variants,

[ e P = i

@ Find: | jframe ':f) Find Mext ':;) Find Previous (=] Highlight all [] Match case

Diome
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Put some controls on the frame

The frame provides the framework on which to put controls like
buttons, labels and text boxes.

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

content pane:

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

We can specify exactly where we want the controls to go
(x,y) and (height,width)

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

myFrame .getContentPane () . setLayout ( new FlowLayout () );
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Put some controls on the frame

Adding the controls:

JButton button = new JButton( "Button" );
myFrame .getContentPane () .add( button );

JLabel label = new JLabel( "Label" );
myFrame.getContentPane () .add( label );

JTextField text = new JTextField( "Text box" );
myFrame.getContentPane() .add( text );
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Put some controls on the frame

‘ Button \Lahel
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Use a little inheritance to create our own JFrame

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

public class Frame3 extends JFrame
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Java GUI

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

public class Frame3 extends JFrame
{

private JButton button;

private JLabel label;

private JTextField text;

public Frame3 ()

{
// call our parent's constructor
super( "I'm a test frame" );

// get the content pane
Container container = this.getContentPane () ;
container.setLayout ( new FlowLayout () );

// add the controls

button = new JButton( "Button" );
container.add( button );

label = new JLabel( "Label" );
container.add( label );

text = new JTextField( "TextBox" );
container.add( text );

}
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Java GUI

import javax.swing.JFrame;

public class FrameDemo3

{

private static Frame3 myFrame;

public static void main (String[] args)

{

// Create a new instance of our JFrame
myFrame = new Frame3();

// setup the JFrame so when it is done, it exits our app
myFrame.setDefaultCloseOperation( JFrame.EXIT_ ON_CLOSE ) ;

// show our JFrame
myFrame.setSize( 300, 200 );
myFrame.show () ;
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Now let’s make it do something

When the button is pressed an event is called.
The event is called from the Java window manager

We need to hook or set a callback into the Java window
manager so when the button is pressed, our code is run

Java uses an Action — Listener approach to this:
When an action occurs, call the listener

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

We do this by creating an ActionListener class.
We do not extend the ActionListener, but implement it.

Implementing is similar to extending, except we only
“implement” its methods and do not “extend” it

Implementing is called interface inheritance.

Java allows you to only extend one class, but you can
Implement as many interfaces as you need.
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Now let’s make it do something

public class Frame4 extends JFrame

{
private JButton button;

public Frame4 ()
{

// add the controls
button = new JButton( "Button" );
ButtonHandler handler = new ButtonHandler();

button.addActionlListener ( handler );
container.add( button );
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Now let’s make it do something

Note that the ButtonHandler class is defined inside our JFrame class

public class Frame4 extends JFrame

{

private class ButtonHandler implements ActionListener

{

public void actionPerformed( ActionEvent event )

{
text .setText ( "Hello" );
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That was cumbersome...

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

Anonymous Inner Class definitions

We will be defining a class within the add listener method. The
class will not have a name (anonymous) and only exist
within the listener (inner).

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

button = new JButton( "Button" );
button.addActionListener (
new ActionListener ()

{

public void actionPerformed( ActionEvent event )

{
text .setText ( "Hello " );

Burns — Spring 2006 CIS 325 — Java Programming |




Reality

Most Java developers know how to create forms by “hand-
coding” the components and “coding” their placement on a
frame.

In real life, complicated frames are usually created using an
IDE like JDeveloper.
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JDeveloper

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

’ &% New Galle ry 1

Filker By: &l Technologies

‘g Java Application
%] Jawa'Web Start (IMLPY Files

| Panel
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JDeveloper

As part of the new application, we can set the options so it will
create a new Frame.

r

Create Jawva Application Loziz P

ter the details of wour new class,
Erter the details of your new class, Enter the details of your new cla
————— MName: Framel
Mame: Applicationl -

Package: RS - I s

Extends: | java.lang.Obisct Extends: |javax.swing JFrame W l Browese

Ciptional Attributes
Optional Attributes e

&dd Defaulk Frame Title: | Frame1
%) Nevs Emply Frame Menu Bar
sking Frame: ] Tool Bar
[] Status Bar

Center Frame on Screen About Bz

[ Help | .
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Developer- We can now build our frame visually, and keep our sanity

& Oracle JDeveloper, 10g - ClassB. jws : Project2. jpr : C:\jdev9052\jdevimywork\ClassB\Project2\src\Frame. java

File Edit Yiew Search Mavigate Run Debug Design Versioning Tools ‘Window Help

DERd A XEB @Bk

-'@ Applications - Mavigator
oHE 89 -
Ikemn java
Monitar, java
Software. java
Trackerdpp.java
= @ Classd
0 Project
- [i&) Application Saurces
Frame3.java
Frame4.java
Frame5.java
FrameDemo,java
FrameDemo2.java
FrameDemo3.java
FrameDemod . java
i FrameDemoS. java
= Brojects
: Application Sources
Application]. java
Framel_AboutrBoxPansll jz
T Framel. java .
£ ¥
:@Applications |:8 Connections

ax

=| Framel.java - Structure
p[EL E
r=

I)§
= [=] this
] <rull>
Tt iButtont

@ Menu

-2 menuBar

@ Other

this x: 311 v 244
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o« @ HJEE

—
-

File Help

i

3]

Epsource|[ Lclass | B3 Design| ¢

E_Messages @ Project.jpr || @ Project.ipr
C:Yy1devo052yjdkvbint javaw. exe —ojvm -xXdebug, quiet,portz749
Debugger connected to local process.
Debugger disconnected from local process.
Process exited with exit code 0.

Debugging: Project.jpr - Log
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L X| 4 javal| EBFrames java || BBFramel_aboutBoxRanell java|| BeFrameljaval < [ ﬁSwing

[ Q Painter
f:%, Custom...

(59 JButkon
'\a éﬂCnmpnnents

Data Contrals|

By, this (JFrame) - Property Inspectar

AL E = e ) E

bounds 10, 10, 400, 300

contentPane <default»

defaultClosetpe, .. 2

enabled True

Fink "Tahnrma". n. 11
background

Constraintsa »

B}

-classpath C:%JdevS9052% jdevnywork]




JDeveloper

If you look at the code generated by the JDeveloper form
designer wizard, you should be able to recognize what it is
doing.

While you can implement your button handlers and other
actions, do not extensively modify the generated code.
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12.1 Introduction

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

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

o Classes

Color

Font, FontMetrics

Graphics2D

Polygon

BasicStroke

GradientPaint, TexturePaint

Java 2D shape classes



O 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
0 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.

+X
(0, 0) o~ | e A 3315




o A Java graphics context enables drawing on the
screen

o Class Graphics

Manages a graphics context and draws pixels on
the screen

An abstract class - contributes to Java’s
portability

o 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



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

o Every color is created from a red, a green
and a blue component - RGB values



Fig. 12.3 | Color constants and their

RGB values.

Color constant

public
public
public
public
public
public
public
public
public
public
public
public
public

final
final
final
final
final
final
final
final
final
final
final
final
final

static
static
static
static
static
static
static
static
static
static
static
static
static

Color
Color
Color
color
color
color
color
color
color
color
color
color
color

RED

GREEN
BLUE
ORANGE
PINK

CYAN
MAGENTA
YELLOW
BLACK
WHITE
GRAY
LIGHT_GRAY
DARK_GRAY

Color

red
green
blue
orange
pink
cyan
magenta
yellow
black
white
gray
light gray
dark gray

RGB value

255, 0, O

0, 255, 0

0, 0, 255
255, 200, O
255, 175, 175
0, 255, 255
255, 0, 255
255, 255, 0
0, 0,0

255, 255, 255
128, 128, 128
192, 192, 192
64, 64, 64



Fig. 12.4 | Color methods and
color-related Graphics methods.

Method Description

colorconstructors and methods

public color( int r, int g, int b )

Creates a color based on red, green and blue components expressed as
integers from 0 to 255.
public color( float r, float g, float b )

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

floating-point values from 0.0 to 1.0.
public int getRed()

Returns a value between 0 and 255 representing the red content.
public int getGreen()

Returns a value between 0 and 255 representing the green content.
public int getBlue()

Returns a value between 0 and 255 representing the blue content.

Graphics methods for manipulating colors

public color getColor(Q)

Returns Color object representing current color for the graphics
context.

public void setColor( color c )
Sets the current color for drawing with the graphics context.
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// Fig. 12.5: ColorJPanel.java
// Demonstrating Colors.
import java.awt.Graphics;
import java.awt.Color;

import javax.swing.JPanel;

public class ColoripPanel extends JPanel

{

// draw rectangles and Strings in differ?:E/gg
public void paintComponent( Graphics g )

{

o  ColorJPanel.java

Method paintcomponent  |1°f%

paints JPane

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

this.setBackground( Color.wHITE );

// set new drawing color using integers . .
Draw filled rectangle using current

g.setColor( new color( 255, 0, 0 ) );
g.fillRect( 15, 25, 100, 20 );

Set current drawing color with

color

g.drawstring( "Current RGB: " + g.getColor(), 130, 40 );

// set new drawing color using floats
g.setColor( new Color( 0.50f, 0.75F, 0.0F ) );
g.fillrRect( 15, 50, 100, 20 );

g.drawstring( "Current RGB: " + g.getColor(), 130, 65 ); float arguments to color

// set new drawing color using static Color objects

Draw text value of current color

\ Set current drawing color, specify

Set current drawing color using

g.setColor( Color.BLUE ); <
g.fillrRect( 15, 75, 100, 20 );

Color constant

g.drawstring( "Current RGB: " + g.getColor(), 130, 90 );



31
32
33
34
35
36
37

38 } // end class ColoripPanal

// display individual RGB values
Color color = Color.MAGENTA;
g.setColor( color );

g.fillRect( 15, 100, 100, 20 );

g.drawstring( "RGB values: " + color.getRed() + ", +
color.getGreen() + ", " + color.getBlue(), 130, 115 );

} // end method paintComponent

Retrieving RGB values using
methods getRed, getGreen and
getBlue

O
O

ColorJPanel.java
(20f2)
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// Fig. 12.6: ShowColors.java
// Demonstrating Colors.
import javax.swing.JFrame;

public class ShowColors

{

// execute application
public static void main( String args[] )

{

// create frame for ColorlPanel
JFrame frame = new JFrame( "Using colors” );
frame.setbDefaultCloseOperation( JFrame.EXIT_ON_CLOSE );

coloripanel colorlPanel = new ColorlPanel(); // create ColorJlpPanel
frame.add( coloripanel ); // add coloripPanel to frame
frame.setSize( 400, 180 ); // set frame size

frame.setvisible( true ); // displayt frame

} // end main
19 } // end class ShowColors

£ Using colors

Current RGE: java.awt Caolor[r=255,0=0,b=0]
Current RGE: java.awt. Color[r=128,0=1491 b=0]
Current RGE: java.awt Color[r=0,0=0,h=254]

RGE values: 255, 0, 255

m]

ShowColors.java



0 JColorcChooser GUI component enables
application users to select colors

Method showD1alog 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
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// Fig. 12.7: showColors2JFrame.java

// Cho
import
import
import
import
import
import
import
import

public
{

osing
java.
java.
java.
java.

javax.
javax.
javax.

javax.

class

awt.event.ActionListener;

swing.JButton;
swing.JFrame;

swing.JColorchooser;

swing.JPanel;

colors with JColorcChooser.
awt.BorderLayout;

awt.color;
awt.event.ActionEvent;

Import JColorcChooser class

7

ShowColors2JFrame extends JFrame

private JButton changeColorJButton;
private Color color = Color.LIGHT_GRAY;
private JPanel colorJPanel;

// set up GUI
public ShowColors2JFrame()

{

super( "Using JColorcChooser" );

// create JPanel for display color
coloripPanel = new JPanel(Q);
colorJirPanel.setBackground( color );

// set up changeColoriButton and register its event handler
changeColorJButton =
changeColorJButton.addActionListener(

new JButton( "Change Color" );

(m|
(m|

0O

ShowColors2JFrame
.Jjava

(1of2)



31 new ActionListener() // anonymous inner class
32 {
33 // display JColorChooser when user clicks button
;451 ;{)ub'hc void actionPerformed( ActionEvent ev Display Jcolorchooser dialog
36 color = JColorcChooser.showDialog( / o ShowColors2]JFrame
37 ShowColors2JFrame.this, "Choose a color”™, color ); o Jjava
38 / T
39 // set defadlt color, if no color lis returned O (2of2)
4 Reference to parent component Title bar text
:; cotor = Cotor. LIGHIGRAYS Initial selected color
43 // change content pane's background color
44 colorJPanel.setBackground( color );
45 } // end method actionPerformed ‘\\\\\\\\\\\\\
i } // end anonymous tnner ?hss Change background color of
47 ); // end call to addActionListener
JPanel
48
49 add( colorlpPanel, BorderLayout.CENTER ); // add colorlPanel
50 add( changeColoriButton, BorderLayout.SOUTH ); // add button
51
52 setSize( 400, 130 ); // set frame size
53 setvisible( true ); // display frame
54 } // end showColor2JFrame constructor

55} // end class ShowColors2JFrame



1 // Fig. 12.8: ShowColors2.java

2 // choosing colors with JColorcChooser.

3 import javax.swing.JFrame;

4

5 public class ShowColors2

6 { o ShowColors2.java
7 // execute application O ({of2)
8 public static void main( String args[] )

9 {

10 ShowColors2JFrame application = new ShowColors2JFrame();

11 application.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE );

12 } // end main
13 } // end class ShowColors?2



£ Using JColorChooser

Change Color

o ShowColors2.java
/ O (20f2)

UJUJ_E_ Recent:
Select a color from one of |2 Jﬁﬁﬁif:
the color swatches. g 28
5 O 1 e ) I

Preview

-

D Sample Text Sample Text

[ ok || cancet || meset |
= EEX]

£ Using JColorChooser

Change Color




Fig. 12.9 | HSB and RGB tabs of
the JColorChooser dialog.

£ Choose a color

[ Swatches [[HSB | RGB |

.©H|

s | o0
OB| 100
R 255
IG 204

Preview

L ]
D Sample Text Sample Text

[ ok ,\“ cancel || Reset |
Lot

2 Choose a color

[ Swatches fusa ﬁ{iﬁl

Sliders to select the

red, green and | "
— - = c
ComponentS Green l] " 35 Sl ,1%0, Y |25|5| 0=
\Blue‘?;::-'. =|--I;| =
0 85 170 255
Preview

L]
D Sample Text Sample Text

[ ok ,\U Cancel || Reset |
|




0 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

Font constants, constructors and methods
public final static int

A constant representing a plain font style.
public final static int BOLD

A constant representing a bold font style.
public final static int ITALIC

A constant representing an italic font style.
public Font( String name, int style, int size )

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

public int getStyle()

Returns an integer value indicating the current font style.
public int 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
public String getName()

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

Returns the font’s family name as a string.
public boolean isPlain()

Returns true if the font is plain, else false.
public boolean isBold()

Returns true if the font is bold, else false.
public boolean isItalic()

Returns true if the font is italic, else false.

Graphics methods for manipulating Fonts

public Font getFont()
Returns a Font object reference representing the current font.
public void setFont( Font f )
Sets the current font to the font, style and size specified by the
Font object reference f.
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// Fig. 12.11: FontJPanel.java
// Display strings in different fonts and colors.
import java.awt.Font;
import java.awt.Color;
import java.awt.Graphics;
import javax.swing.JPanel; 0 FontJPaneI.java
public class FontJPanel extends JPanel O (1of2)
{

// display Strings in different fonts and colors

public void paintComponent( Graphics g )

{

_ Font name | Font style
super.paintComponent( g )i F—~cr+——upt

TI I

Font size

// set font to Serif (Times), bold, pt and
g.setFont( new Font( "serif", Font.BOLD, 12 ) );
g.drawstring( "serif 12 point bold."™, 20, 50 );

ctrinn

Creating FOnt objects

// set font to Monospaced (Courier), italic, 24pt and dr
g.setFont( new Font( "Monospaced”, Font.ITALIC, 24 ) );
g.drawstring( "Monospaced 24 point italic.", 20, 70 );

// set font to SansSerif (Helvetica), plain, 14pt and
g.setFont( new Font( "sansSerif", Font.PLAIN, 14 ) );
g.drawstring( "sansSerif 14 point plain.", 20, 90 );

raw a string



27
28
29
30
31
32

// set font to Serif (Times), bold/italic, 18pt and drd

Combining styles

g.setColor( Color.RED ); ‘////,///////

g.setFont( new Font( "serif"”, Font.BOLD + Font.ITALIC, 18 ) );

g.drawstring( g.getFont().getName() +
" point bold italic.", 20,\110 );
} // end method paintComponent

33 } // end class FontJPanel

Retrieve font name and size of
Graphics object’s current Font

+ g.getFont() .getSize() +

o FontJPanel.java
O (2of2)



1 // Fig. 12.12: Fonts.java

2 // Using fonts.

3 dmport javax.swing.JFrame;

4

5 public class Fonts

6 {

7 // execute application

8 public static void main( String args[] )

9 {

10 // create frame for FontJPanel

11 JFrame frame = new JFrame( "Using fonts" );

12 frame.setbefaultCloseOperation( JFrame.EXIT_ON_CLOSE );
13

14 FontJPanel fontJPanel = new FontlPanel(); // create FontJPanel
15 frame.add( fontlpPanel ); // add fontlPanel to frame

16 frame.setSize( 420, 170 ); // set frame size

17 frame.setvisible( true ); // display frame

18 } // end main
19 } // end class Fonts

£ Using fonts

Serif 12 point hold

Monospaced 24 point italic.
SansSerif 14 point plain.
Serif 18 point bold ftalic.

O Fonts.java



Software Engineering Observation 12.2

0 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.



O Font class methods

getFamily — returns name of font family to which
the current font belongs

1sPlain, 1sBold, 1isItalic - used to determine
font style

o 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



| Font metrics.

T : leading

1
height H I O ascent
1 baseline

¥ y descent




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

Method Description

FontMetrics methods

public int getAscent()

Returns the ascent of a font in points.
public int getDescent()

Returns the descent of a font in points.
public int getLeading()

Returns the leading of a font in points.
public int getHeight()

Returns the height of a font in points.

Graphics methods for getting a Font’s FontMetrics

public FontMetrics getFontMetrics()
Returns the FontMetrics object for the current drawing Font.
public FontMetrics getFontMetrics( Font f )

Returns the FontMetrics object for the specified Font
argument.
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// Fig. 12.15: MetricsJPanel.java

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

import java.awt.Font;

import java.awt.FontMetrics;
import java.awt.Graphics;
import javax.swing.JPanel;

public class MetricsJPanel extends JPanel

{
// display font metrics
public void paintComponent( Graphics g )
{

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

O
O

MetricsJPanel.java
(1of2)

paintComponent
Retrieve FOntMetrics object of
current Font

g.setFont( new Font( "sansSerif", Font.BOLzyzﬂf

FontMetrics metrics = g.getFontMetrics();

55 );

g.drawstring( "Current font: " + g.getFont(), 10, 40 );
g.drawstring( "Ascent: " + metrics.getAscent(
g.drawstring( "Descent: " + metrics.getDescent(),

g.drawString(
g.drawstring(

"Height: " + metrics.getHeight()

Retrieve font metric values

10, 85

"Leading: " + metrics.getLeading(),“10, 100 );



23 Font font = new Font( "Serif", Font.ITALIC, 14 );
24 metrics = g.getFontMetrics( font );

25 g.setFont( font );

26 g.drawstring( "Current font: " + font, 10, 130 );

27 g.drawstring( "Ascent: " + metrics.getAscent(), 10, 145 );

28 g.drawstring( "Descent: " + metrics.getbDescent(), 10, 160 ); o  MetricsJPanel.java
29 g.drawstring( "Height: " + metrics.getHeight(), 10, 175 ); O (2of2)

30 g.drawstring( "Leading: " + metrics.getLeading(), 10, 190 );

31 } // end method paintComponent
32 } // end class MetricsJPanel



1 // Fig. 12.16: Metrics.java

2 // Displaying font metrics.

3 dmport javax.swing.JFrame;

4

5 public class Metrics

6 {

7 // execute application

8 public static void main( String args[] )

9 {

10 // create frame for MetricsJPanel

11 JFrame frame = new JFrame( "Demonstrating FontMetrics" );
12 frame.setbDefaultCloseOperation( JFrame.EXIT_ON_CLOSE );
13

14 MetricsJPanel metricsJPanel = new MetricsJPanel();

15 frame.add( metricslPanel ); // add metricsJPanel to frame
16 frame.setSize( 510, 250 ); // set frame size

17 frame.setvisible( true ); // display frame

18 } // end main
19 } // end class Metrics

S Demonstrating FontMetrics

Current font: java.awt.Font[family=5ansSerif hame=5ansSerif,style=hold,size=12]
Ascent: 12

Descent: 3

Height: 15

Leading: 0

Clrrent fomt: javea aWwt Fontfamily =5erif name=5erif, stple=italic, size=14]
Ascent: 14
Descent: 3
Height: 18
Leading: I

O Metrics.java



12.5 Drawing Lines, Rectangles and
Owvals

O Graphics methods for drawing lines,
rectangles and ovals

= f111RoundRect and drawRoundRect - draw
rectangles with rounded corners

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

= draw3DRect and fi113DRect — 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)

public void drawLine( int x1, int yl, int x2, int y2 )
Draws a line between the point (x1, y1) and the point (X2, y2).
public void drawRect( int x, int y, int width, int height )

Draws a rectangle of the specified width and height. The top-left corner
of the rectangle has the coordinates (X, y). Only the outline of the rectangle
is drawn using the Graphics object’s color—the body of the rectangle is
not filled with this color.

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

Draws a filled rectangle with the specified width and height. The top-left
corner of the rectangle has the coordinate (X, y). The rectangle is filled
with the Graphi cs object’s color.

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

Draws a filled rectangle with the specified width and height in the
current background color. The top-left corner of the rectangle has the
coordinate (X, Y). This method is useful if the programmer wants to
remove a portion of an image.
public void drawRoundRect( int x, int y, int width, int height,
int arcwidth, int arcHeight )

Draws a rectangle with rounded corners in the current color with the
specified width and height. The arcwidth and arcHeight 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

public void fillRoundRect( int x, int y, int width, int height,
int arcwidth, int arcHeight )

Draws a filled rectangle with rounded corners in the current color with the
specified width and height. The arcwidth and arcHeight determine
the rounding of the corners (see Fig. 12.20).

public void draw3DRect( int x, int y, int width, int height, boolean b )

Draws a three-dimensional rectangle in the current color with the specified
width and height. The top-left corner of the rectangle has the
coordinates (X, y). The rectangle appears raised when b is true and
lowered when b is false. Only the outline of the shape is drawn.

public void fil113DRect( int x, int y, int width, int height, boolean b )

Draws a filled three-dimensional rectangle in the current color with the
specified width and height. The top-left corner of the rectangle has the
coordinates (X, Y). The rectangle appears raised when b is true and
lowered when b is false.

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

Draws an oval in the current color with the specified width and height.
The bounding rectangle’s top-left corner is at the coordinates (v, y). 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.

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

Draws a filled oval in the current color with the specified width and
he1ight. The bounding rectangle’s top-left corner is at the coordinates (X,
y). The oval touches all four sides of the bounding rectangle at the center of
each side (see Fig. 12.21).
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// Fig. 12.18: LinesRectsOvalsJPanel.java
// Drawing lines, rectangles and ovals.
import java.awt.Color;

import java.awt.Graphics;

import javax.swing.JPanel;

public class LinesRectsOvalsJPanel extends JPanel

{

// display various lines, rectangles and ovals

public void paintComponent( Graphics g )

{
super.paintComponent( g ); // call superclass's paint method
this.setBackground( Color.wHITE );

Draw a straight line
g.setColor( Color.RED ); ‘////
g.drawLine( 5, 30, 380, 30 );
Draw an empty rectangle

g.setcolor( color.BLUE ); ‘////
g.drawrect( 5, 40, 90, 55 );
g.fillRect( 100, 40, 90, 55

)"\

Draw a filled rectangle

O LinesRectsOvals
o JPanel.java

O (1of2)
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Q

Q «a

Q Q «

Y //

.setColor( Color.CYAN ); . :
_fillRoundrect( 195, 40, 90, 55, 50, 50 ): «— Draw a filled rectangle with rounded corners

.drawroundrect( 290, 40, 90, 55, 20, 20 );

.setColor( Color.YELLOW );
.draw3pRect( 5, 100, 90, 55, true ); «— |
.fi113DRect( 100, 100, 90, 55, false )j<«—| Draw a filled rectangle that is lowered

Draw an empty rectangle with rounded corners

Draw an empty rectangle that is raised

.setColor( Color.MAGENTA );

Draw an empty oval

.drawoval( 195, 100, 90, 55 ); < |

0o LinesRectsOvals

.filloval( 290, 100, 90, 55 );

end method paintComponent

Draw a filled oval o JPanel.java

35 } // end class LinesRectsOvalsJPanel

O (2of2)
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// Fig. 12.19: LinesRectsOvals.java

// Drawing lines, rectangles and ovals.
import java.awt.Color;

import javax.swing.JFrame;

public class LinesRectsOvals

{

// execute application

public static void main( String args[] )

{
// create frame for LinesRectsOvalsJ]Panel
JFrame frame =

new JFrame( "Drawing lines, rectangles and ovals" );

frame.setbDefaultCloseOperation( JFrame.EXIT_ON_CLOSE );

o LinesRectsOvals
O .java

o (1of2)



16 LinesRectsOvalsJPanel linesRectsOvalsJPanel =

17 new LinesRectsOvalsJPanel();
18 TinesRectsOvalsJPanel.setBackground( Color.WHITE );
19 frame.add( linesRectsOvalsJPanel ); // add panel to frame
20 frame.setSize( 400, 210 ); // set frame size
21 frame.setvisible( true ); // display frame O LinesRectsOvals
22 } // end main o .java
23 } // end class LinesRectsOvals
o (1of?2)

fi1TRoundRect

drawLine % Drawing lines, rectangles and ovals drawRoundRect
drawRect re 4
drawoval
fillRect _
filloval
draw3DRect :

fi113DRect

v




Fig. 12.20 | Arc width and arc
height for rounded rectangles.
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Fig. 12.21 | Oval bounded by
a rectangle.

width



o An arc is drawn as a portion of an oval

o 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
0 Graphics methods drawArc and fi111Arc
are used to draw arcs



Fig. 12.22 | Positive and
negative arc angles.
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\

Fig. 12.23 | Graphics methods

for drawing arcs.

Method Description

public void drawArc( int x, int y, int width, int height, int startAngle, int
arcAngle )

Draws an arc relative to the bounding rectangle’s top-left X and y coordinates with the specified
width and height. The arc segment is drawn starting at startAng]le and sweeps
arcAngle degrees.

public void fillArc( int x, int y, int width, int height, int startAngle, int
arcAngle )

Draws a filled arc (i.e., a sector) relative to the bounding rectangle’s top-left X and y
coordinates with the specified width and height. The arc segment is drawn starting at
startAngle and sweeps arcAngle degrees.
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// Fig. 12.24: ArcsJPanel.java
// Drawing arcs.

import java.awt.Color;

import java.awt.Graphics;
import javax.swing.JPanel;

public class ArcsJPanel extends JPanel

{

// draw rectan
public void pa

x- and y-coordinates for upper left
corner of bounding rectangle

T D ™ 7 7

{

super.paintComponent (

Width and height of bounding

rectangle

g.drawArc( 15, 35, 80, 80, 0, 360 );

// start at 0 and sweep 110 degrees
g.setColor( Color.RED );

g.drawrect( 100, 35, 80, 80 );
g.setColor( Color.BLACK );
g.drawArc( 100, 35, 80, 80, 0, 110 );

Starting angle

Sweep angle

Draw empty arcs

O ArcslPanel.java
O (1of2)
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// start at 0 and sweep -270 degrees
g.setColor( Color.RED );

g.drawrect( 185, 35, 80, 80 );
g.setColor( Color.BLACK );

g.drawAarc( 185, 35, 80, 80, 0, -270 );

// start at 0 and sweep 360 degrees
g.fillArc( 15, 120, 80, 40, 0, 360 );

// start at 270 and sweep -90 degrees

O ArcslPanel.java
O (2of2)

g.fillArc( 100, 120, 80, 40, 270, -90 ); <

// start at 0 and sweep -270 degrees
g.fil1lArc( 185, 120, 80, 40, 0, -270 );
} // end method paintComponent

41 } // end class ArcsJPanel

Draw filled arcs

Negative values indicate arc
should sweep clockwise
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// Fig. 12.25: DrawArcs.java
// Drawing arcs.
import javax.swing.JFrame;

public class DrawArcs

{
// execute application
public static void main( String args[] )
{
// create frame for ArcsJ]Panel
JFrame frame = new JFrame( "Drawing Arcs" );
frame.setbDefaultCloseOperation( JFrame.EXIT_ON_CLOSE );

O DrawArcs.java
O (1of2)



14 ArcsJPanel arcsJPanel = new ArcsJPanel(); // create ArcsJPanel

15 frame.add( arcsJipPanel ); // add arcsipPanel to frame

16 frame.setSize( 300, 210 ); // set frame size

17 frame.setvisible( true ); // display frame

18 } // end main

19 } // end class DrawArcs o DrawArcs.java

O (20f2)

"




12.7 Drawing Polygons and Polylines

o Polygons

= Closed multisided shapes composed of straight
line segments

= Graphics methods drawPolygon and
fil11Polygon to display polygons

= Polygons can be represented using class
Polygon - class contains method addPoint to
add points to a Polygon
o Polylines
= Sequences of connected points

= Graphics method drawPolyline to display
polylines



o 12.26 | Graphics methods for
polygons and class Polygon methods.

(Part 1 of 2)

Graphics methods for drawing polygons
public void drawPolygon( int xPoints[], int yPoints[], int points )

Draws a polygon. The x-coordinate of each point is specified in the XPo1ints array, and the y-
coordinate of each point in the yPo1ints array. The last argument specifies the number of
points. 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.

public void drawPolyline( int xPoints[], int yPoints[], int points )

Draws a sequence of connected lines. The x-coordinate of each point is specified in the
XPoints array, and the y-coordinate of each point in the yPoints array. The last argument
specifies the number of points. If the last point is different from the first, the polyline is not
closed.

public void drawPolygon( Polygon p )

Draws the specified polygon.
public void fillPolygon( int xPoints[], int yPoints[], int points )

Draws a filled polygon. The x-coordinate of each point is specified in the XPoints array, and
the y-coordinate of each point in the yPoints array. The last argument specifies the number of
points. 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.



g 12.26 | Graphics methods for
polygons and class Polygon methods.

(Part 2 of 2)

Method Description

public void fillPolygon( Polygon p )
Draws the specified filled polygon. The polygon is closed.
Polygon constructors and methods
public Polygon()
Constructs a new polygon object. The polygon does not contain any points.

public Polygon( int xvalues[], int yvalues[], int numberofPoints )

Constructs a new polygon object. The polygon has numberofPoints sides, with each point
consisting of an x-coordinate from xValues and a y-coordinate from yvalues.

public void addPoint( int x, int y )

Adds pairs of x- and y-coordinates to the Po1ygon.
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// Fig. 12.27: PolygonsJPanel.java
// Drawing polygons.

import java.awt.Graphics;

import java.awt.Polygon;

import javax.swing.JPanel;

public class PolygonsJPanel extends JPanel

{

// draw polygons and polylines
public void paintComponent( Graphics g ) O (1of2)

{

super.paintComponent( g ); // call

// draw polygon with Polygon object
int xvalues[] { 20, 40, 50, 30, 2
int yvalues[] { 50, 50, 60, 80, 8
Polygon polygonl = new Polygon( xV

o Polygons]Panel
O .java

superclass's paintComponent

015 «—_ | Create Polygon object from

0, 60 }; .
} sets of x- and y-coordinates
Jues. vvalues. 6 ):

g.drawPolygon( polygonl ); <

Draw an empty Polygon

// draw polylines with two arrays

int xvalues2[] = { 70, 90, 100, 80,
int yvalues2[] = { 100, 100, 110, 1
g.drawPolyline( xvalues2, yvalues2,

70, 65, 60 };
10, 130, 110,

7)) e——

Draw polyline from sets of x- and
y-coordinates
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// fill polygon with two arrays
int xvalues3[] { 120, 140, 150, 190 };

int yvalues3[] { 40, 70, 80, 60 };

g.Fi11Polygon( xvalues3, yvalues3, 4 ): < Draw polygon from sets of x- and y-coordinates,

without creating PO1ygon object

// draw filled polygon with Polygon object
Polygon polygon2 = new Polygon(Q);

polygon2.addpoint( 165, 135 );
polygon2.addpoint( 175, 150 );
polygon2.addPoint( 270, 200 );
polygon2.addPoint( 200, 220 );
polygon2.addPoint( 130, 180 );
g.fillpPolygon( polygon2 ); o PolygonsJPanel

} // end method paintComponent O .java

Add coordinates to Polygon
with method addPoint

A

39 } // end class PolygonsJPanel

O (2of2)
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// Fig. 12.28: DrawPolygons.java
// Drawing polygons.
import javax.swing.JFrame;

public class DrawPolygons
{
// execute application
public static void main( String args[] )
{
// create frame for PolygonsJPanel
JFrame frame = new JFrame( "Drawing Polygons" );
frame.setbefaultCloseOperation( JFrame.EXIT_ON_CLOSE );

o DrawPoly
gons.jav
a

o (1 of 2)



14 PolygonsJPanel polygonsJPanel = new PolygonsJPanel();

15 frame.add( polygonsJiPanel ); // add polygonsJipPanel to frame
16 frame.setSize( 280, 270 ); // set frame size
17 frame.setvisible( true ); // display frame

18 } // end main
19 } // end class DrawPolygons

2 Drawing Polygons |:| |§

X| |
=i Result of line 28

Result of line 18

Result of line 23 Result of line 37

DrawPolygons.java
(20f2)



o0 Provides advanced two-dimensional
graphics capabilities for detailed and
complex graphical manipulations

o Features for processing line art, text and
Images

o Accomplished with Graphics2D class



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

o 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



0o Graphics2D method fi11 used to draw a filled
Shape object — an object that implements
interface Shape

O Graphics2D method draw used to draw a Shape
object
O 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
o 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
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// Fig. 12.29: ShapesJPanel.java
// Demonstrating some Java 2D shapes.

import
import
import
import
import
import
import
import
import
import
import
import
import
import

public
{

java.
java.
java.
java.
java.
java.
java.
java.
java.
java.
java.
java.
java.

awt.
awt.
.BasicStroke;
awt.
.TexturePaint;
awt.
awt.
awt.
awt.
.geom.RoundRectangle2D;
awt.
.geom.Line2D;
.image.BufferediImage;

awt

awt

awt

awt
awt

color;
Graphics;

GradientPaint;
Rectangle;

Graphics2D;
geom.E11ipse2D;

geom.Rectangle2D;

geom.Arc2D;

javax.swing.JPanel;

class ShapesJPanel extends JPanel

// draw shapes with Java 2D API

public void paintComponent( Graphics g )

{

super.paintComponent( g ); // call s

o Shapes]P
anel.java

p [

Java 2D API shape classes

1 of 3)

Creating Graphi cs2D reference

rclass's paintComponent

Graphics2D g2d = ( Graphics2D ) g; // cast g to Graphics2D
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// draw 2D ellipse filled with a blue-yellow gradient

g2d.setPaint( new GradientPaint( 5, 30, cColor.BLUE, 35,
Color.YELLOW, true ) );

g2d.fi11(C new E1lipse2D.Double( 5, 30, 65,

100,

Draw ellipse filled using gradient

// draw 2D rectangle 1in red
g2d.setPaint( Color.RED );

Set Graphics2D object to draw using

1apes]JP

2|.java

g2d.setstroke( new BasicStroke( 10.0f ) ); Set width of border to 10 pixels

g2d.draw( new Rectangle2D.Double( 80, 30, 65, 100 ) );
// draw 2D rounded rectangle with a buffered background
BufferedImage buffImage = new BufferedImage( 10, 10,

BufferedImage.TYPE_INT_RGB );

// obtain Graphics2D from bufferImage and draw on it

O0(2 of 3)

Graphics2D gg = buffImage.createGraphics(Q);
gg.setColor( Color.YELLOW ); // draw in yellow
gg.fillRect( 0, 0, 10, 10 ); // draw a filled re

Create image to be used for
TexturePaint object

gg.setColor( Color.BLACK ); // draw in black
gg.drawrect( 1, 1, 6, 6 ); // draw a rectangle
gg.setcolor( Color.BLUE ); // draw in blue
gg.fillRect( 1, 1, 3, 3 ); // draw a filled rectangle
gg.setcolor( Color.ReD ); // draw in red

gg.fillRect( 4, 4, 3, 3 ); // draw a filled rectangle
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74

// paint buffImage onto the JFrame
g2d.setPaint( new TexturePaint( buffImage,
new Rectangle( 10, 10 ) ) );

g2d.fil1(

new RoundRectangle2D.Double( 155, 30, 75, Create

TexturePaint object from

1mage
// draw 2D pie-shaped arc in whitdg Draw rounded rectangle, filled with o Ol IdpeSJ P
g2d.setPaint( Color.WHITE ); < | repeating image anpl 'i;:]\/a
g2d.setStroke( new BasicStroke( 6.0T ) J; — Draw arc using white
g2d.draw( . .
new Arc2D.Double( 240, 30, 75, 100, 0, 270, Arc2D.PIE ) ); +— | border, 6 pixels wide

// draw 2D Tines in green and yellow
g2d.setPaint( Color.GREEN );

N 4

g2d.draw( new Line2D.Double( 395, 30, 320, 150 ) ); <

// draw 2D Tine using stroke

float dashes[] = { 10 }; // specify dash pattern
g2d.setPaint( Color.YELLOW );

g2d.setstroke( new BasicStroke( 4, BasicStroke.CAP_RO

Draw solid green line

ND

BasicStroke.JOIN_ROUND, 10, dashes, 0 ) ); «——

Set stroke to use dashes

g2d.draw( new Line2D.Double( 320, 30, 395, 150 ) );
} // end method paintComponent

75 } // end class ShapesJpPanel

Draw dashed yellow line
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// Fig. 12.30: Shapes.java
// Demonstrating some Java 2D shapes.
import javax.swing.JFrame;

public class Shapes

{

// execute application
public static void main( String args[] )

{

// create frame for ShapesJ]Panel
JFrame frame = new JFrame( "Drawing 2D shapes" );
frame.setbDefaultCloseOperation( JFrame.EXIT_ON_CLOSE );

// create ShapesJPanel
ShapesJPanel shapesJPanel = new ShapesJPanel();

frame.add( shapesJPanel ); // add shapesJPanel to frame
frame.setSize( 425, 200 ); // set frame size
frame.setvisible( true ); // display frame

} // end main
21 } // end class Shapes

£ Drawing 2D shapes
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0 A general path is a shape constructed
from straight lines and complex curves

O Class GeneralPath

Methoc
genera

Method

moveTo specifies the first point in a
path

11neTo draws a line to the next point

in the path
Method closePath completes the general path

O Graphics2D method translate — used to
move the drawing origin

0O Graphics2D method rotate — used to
rotate the next displayed shape



O 0O NOYWVI A WDN PR

=
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

// Fig
// Dem
import
import
import
import
import
import

public
{
//
pub
{

. 12.31: shapes2JPanel.java

onstrating a general path.
java.awt.Color;
java.awt.Graphics;
java.awt.Graphics2D;
java.awt.geom.GeneralPath;

_'!ava.uti'!.Random; O ShapeSZJ
javax.swing. JPanel; F’Eﬂf]fgl.jza\/

class Shapes23JPanel extends JPanel Ei

draw general paths
Tic void paintComponent( Graphics g ) D (1 Of 2)

super.paintComponent( g ); // call superclass's paintComponent
Random random = new Random(); // get random number generator

int xPoints[]
int yPoints[]

{55, 67,109, 73, 83, 55, 27, 37) Create GeneralPath object
{ 0, 36, 36, 54, 96, 72, 96, , 30, 30 J;

Graphics2D g2d = ( Graphics2D ) g;
GeneralPath star = new GeneralPath(); // create GeneralPath object

// set the initial coordinate of the General Path

i - Set starting point of
star.moveTo( xPoints[ O ], yPoints[ 0 ] );¢—

GeneralPath object
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46

// create the star--this does not draw the star
for ( int count = 1; count < xPoints.length; count++ )
star.lineTo( xPoints[ count ], yPoints[ count ] );

star.closePath(); // close the shape

g2d.translate( 200, 200

translate the origi

. =—Chapes2]
Add lines of general path

// rotate around origin and «

Draw line

from last point to first point

for ( int count = 1; count <i oy couwrrers

{

7

g2d.rotate( Math.PI / 10.0 ); // rotate coordinate system

// set random drawing color

g2d.setColor( new Color( random.nextInt( 25
random.nextInt( 256 ), random.nextIn

g2d.fi11( star ); // draw filled star
} // end for
} // end method paintComponent

47 } // end class Shapes2JPanel

Rotate approximately 18 degrees

Draw star at current angle
around origin

ranel.jav
a

0 (2 of 2)
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// Fig. 12.32: Shapes2.java

// Demonstrating a general path.
import java.awt.Color;

import javax.swing.JFrame;

public class Shapes2

{
// execute application
public static void main( String args[] )
{
// create frame for Shapes2JPanel
JFrame frame = new JFrame( "Drawing 2D Shapes" );
frame.setbDefaultCloseOperation( JFrame.EXIT_ON_CLOSE );

O Shapes?2.
java

O (1 of 2)
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Shapes2JPanel shapes2JPanel = new Shapes2JPanel();

frame.
frame.
frame.
frame.

} // end

add( shapes23iPanel ); // add shapes2JPanel to frame
setBackground( Color.wWHITE ); // set frame background color

setSize( 400, 400 ); // set frame size
setvisible( true ); // display frame

main

21 } // end class Shapes?

£ Drawing 2D Shapes

O Shapes?2.
java

0 (2 of 2)



