Supplement 1.2: NetBeans 4.0 Tutorial

For Introduction to Java Programming, 5E
By Y. Daniel Liang

This supplement covers the following topics:

e Getting Started with NetBeans (81)

e Creating a Project (82)

e Creating a Class (83)

e Compiling a Class (84)

e Running a Java Application (85)

e Running Book Examples (§6)

e Using Compact Windows Mode vs. Separate Windows Mode
(&7

e Getting Help in NetBeans (88)

e Forcing a Program to Terminate (89)

e Using Packages (§10)

e Run Java Applications from the Command Line (811)

e Debugging in NetBeans (§12)

e Creating and Running Java Applets (813)

NOTE: To use this supplement with the text, you
may cover Sections 1 — 11 in this supplement
after Chapter 1 in the text, cover Section 12 in
this supplement after Chapter 2 in the text, and
cover Section 13 in this supplement at the
beginning of Chapter 14 in the text.

0 Introduction

This tutorial is for students who are currently taking a
Java course using NetBeans with Introduction to Java
Programming, 5E.

You can use the JDK command line utility to write Java
programs. The JDK command line utility consists of a set of
separate programs, such as compiler and interpreter, each of
which is invoked from a command line. Besides the JDK
command line utility, there are more than a dozen Java
development tools on the market today, including Borland
JBuilder, NetBeans, Sun ONE Studio (a commercial version of
NetBeans), Eclipse, and WebGain Visual Café. These tools
support an integrated development environment (IDE) for
rapidly developing Java programs. Editing, compiling,
building, debugging, and online help are integrated in one
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graphical user interface. Using these tools effectively will
greatly iIncrease your programming productivity.

This brief tutorial will help you to become familiar
with NetBeans 4.0. Specifically, you will learn how to
create projects, create programs, compile, run, and
debug programs.

NOTE: NetBeans can run on any platform with a

Java Virtual Machine. The screen shots iIn the

tutorial are taken from Windows using NetBeans
4.0. You can download NetBeans 4.0 from

www . netbeans.org.

INSTALLATION NOTE: You must install JDK 1.5 or
JDK 1.4 before installing NetBeans. JDK 1.5 can
be downloaded from
http://java.sun.com/j2se/1._5/download.html.

1 Getting Started with NetBeans

Assume that you have successfully installed NetBeans on your
machine. Start NetBeans from Windows, Linux, or Solaris. The
NetBeans main window appears, as shown in Figure 1.

|% NetBeans IDE 4.0 =] |
File Edit Wiew Buld Run Refactor Wersioning Tools Sindow Help

C B P

| Projects «1 X | | Files | | Runtime Wielcome x| =]

= F ‘Bv.mu.ne-.bezn:.org
2 netBeans ivE 40

New Project ‘ Sample Project

| auick start Guide | | migration from NetBeans IDE 3.6

| g2sE Project import Guide | | J2ME Support Downioad Page

‘ Wehb App Project Import Guide | ‘ Product Information

Figure 1
The NetBeans main window is the command center for the IDE.

The NetBeans main window contains menus, toolbars, project
pane, files pane, runtime pane, output pane, and other
panes.

1.1 The Main Menu
The main menu is similar to that of other Windows
applications and provides most of the commands you need to

use NetBeans, including those for creating, editing,
compiling, running, and debugging programs. The menu items
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are enabled and disabled in response to the current context.
1.2 The Toolbar

The toolbar provides buttons for several frequently used
commands on the menu bar. The toolbars are enabled and
disabled i1n response to the current context. Clicking a
toolbar is faster than using the menu bar. For many
commands, you also can use function keys or keyboard
shortcuts. For example, you can save a file in three ways:

e Select File, Save from the menu bar.
e Click the "save" toolbar button (E).

e Use the keyboard shortcut Ctrl+S.

TIP: You can display a label known as ToolTip
for a toolbar button by pointing the mouse to
the button without clicking.

1.3 Workspaces

A workspace is a collection of windows that are pertinent to
performing certain types of operations, such as editing,
execution, output, or debugging. The workspace windows can
be displayed from the Window menu.

2 Creating a Project

A project contains information about programs and their
dependent files, and 1t also stores and maintains the
properties of the IDE. To create and run a program, you have
to first create a project.

NOTE: NetBeans 4.0 manages projects differently
from the previous versions of NetBeans. The
projects in NetBeans 4.0 are created differently
from the previous versions.

Here are the steps to create a demo project:

1. Choose File, New Project to display the New Project
dialog box, as shown In Figure 2.

2. Select General in the Categories section and Java
Application in the Projects section and click New to
display the New Java Application dialog box, as shown
in Figure 3.

3. Type demo in the Project Name field and c:\michael iIn
Project Location field.

10
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4. (Optional) You can create classes after a project is
created. Optionally you may also create the first
class when creating a new project. To do so, check the
Create Main Class box and type a class name, say
First, as the Main Class name. (NOTE: Due to an error
in NetBeans, the template file may contain the package
statement package Templates.Classes, delete this
line.)

5. Click Finish to create the project. The new project is
displayed, as shown in Figure 4.

[ New Project x|
Steps Choose Project
1. Choose Project Categoaries: Praojects:
2' t 'D WEtl
LT Eernera & Java Class Library
{:I Samples @ Java Project with Existing Sources
@ Java Project with Existing &nk Script
Description:
Select Java Application to create a standard project containing an emply |
J25E application. ‘ou can also generate a main class in the project, & =
slte.indard projec_t uses the IDE-generated build script to build, run, and LI
< Back: | Mext = I FEimist Cancel | Help |
Figure 2
The New Project dialog box enables you to specify a project
type -
New Java application x|
Steps Name and Location
1. Choose Project - Projeck Marne: Idemn
2. Mame and Location
Project Location: IC:'l,michaeI Browse. ., |
Project Falder: IC:'l,michaeI'l,demo
[+ Set as Main Project
[V Create Main Class  [First
< Back IExk = | Finish I Cancel Help
Figure 3

11
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The New Java Application prompts you to enter a project

name, location, and a main class name.
|% NetBeans IDE 4.0 - demo i ] ]
File Edit “iew Buld Rum Refactor Versioning Tools ‘Window Help
L) = . Iihb - ngtlv\; He =
D RS ¥ B P &y P o D
Projectz0 | | Filez |JRur‘dime | Welcome x] @ First java xl 4 | ILI
E@ demo 1 public class First { |
(=479 Source Packages z
E@ <default package> 3E #** Creates a new instance of First */
@ Emr— : ? public First() {
-7 Test Packages . ;
7 i
ST * @Eparam args the command line arquments
2 *f
10 public static void main(Stringl] args) [|
11 A4 TODO code application logic here
1z ¥ —
13 i3 -
12:4 |[zmg|
| Output - dema Crun-single) o x |
init: -
|r_\1eps—jar:
Created dir: C:ymichaelydemoibuildiclasses
Compiling 1 source file to C:imichaelidemoibuildiclasses
compile-single:
run-single:
EUILD SUCCESSFUL (total time: 4 seconds) ;I
Finizhed building demo (run-single).
Figure 4

A new demo project iIs created.

3 Creating a Class

You can create any number of classes In a project. Here are
the steps to create Welcome.java i1n Listing 1.1 from the
text on page 20 in the demo project.

1.

2.

Right-click the top demo node iIn the project pane to
display a context menu, as shown in Figure 5. Choose
New, Java Class to display the New Java Class dialog
box, as shown In Figure 6.

Type Welcome in the Class Name field and select the
Source Packages in the Location field. Leave the
Package fTield blank. This will create a class in the
default package. (Note that i1t i1s not recommended to
use the default package, but it is fine to use the
default package to match the code iIn the book. Using
default package is appropriate for new Java students.
Section 10, “Using Packages,” will introduce how to
create a class in a non-default package.)

Click Finish to create the Welcome class, as shown in
Figure 7. The source code file Welcome.java is placed
under the <default package> node, because you did not
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specify a package name for the class in Figure 6.
4. Modify the code in the Welcome class to match Listing
1.1.

MetBeans IDE 4.0 - demo I ] 1
File Edit View Buld Run Refactor Wersioning Tools ‘Window Help
T T EREGEIEEEEE
| Projects40 x |JFiIes |JRumime | | Wiglcome x] @ First java x] ar]=]
" ¢ T | i r
- So ] .
Eg Build Project stance of First */
& Clean and Build Project [& Japplet...
m-{g Te Clean Project ™ Frame Form...
Generate Javadoc For Project
T Java Package...
Run Project , )
! ) Jdava Inkerface. .. command line arguments
Debug Praoject |
Test Project Alt+Fes || 3panel Form. . iniStringl] args) n
Set Main Project A4 TODO code application logic here
COpen Required Projects } b
Close Project ~
= ]
Find. .. CtrHF
| Output - deme  propepties 5= |
init: =
Lﬂeps—jar:
Created dir: C:imichaelbdemoibuildiclasses
Conmpiling 1 source file teo Cimichael'demot\build\classes
compile-single:
run-single:
EUILD SUCCESSEFUL (total time: 4 seconds) :I
Finished building demao (fun-single).

Figure 5

You can create a new class iIn a project.

=l
Steps Name and Location
1. Choose File Type . Class Mame: IWeIcome
2. Name and Location
Project: |demo
Location: |Source Packages ;I
Package: I d

Created File: IC:\mi:hael\demu\src\WElcUme.java

Warning: As of JDK 1.4, it is highly recammended that you do NOT place Java classes in the default package.

<Back west > |[Emeh || coneel el

Figure 6

The New Java Class dialog box enables you to specify a class
name, location, and package name to create a new class.

13
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MetBeans IDE 4.0 - demo 10 x|
File Edt Wiew Build Run Refactor Versioning Tools ‘Window Help
- = £ { ’ 1l 10 A b =
> BB |- B A PlE P » D
| Projects4] |JFiIes |JRur1time | Wiglcome x]@ First java x] [& ™ Welcome java x] r]~]
[=]
EI@ demo = - ;I
=4 Source Packages = T
El@ <default package > a * @author Daniel Liang
B First.java L o=y
i (- [ “iWelcome. java 11 public class Welcoms {
H-{g Test Packages 1z
1=z H f** Creates a new instance of Welcome *7
14 public Welcome () |
15 }
1
17 ) |
1= -
10:-4 |INS|

Figure 7
A new Java class is created iIn the project.
TIP

You can show line numbers iIn the Source Editor
by choosing View, Show Line Numbers from the
main menu.

NOTE

The source file Welcome.java is stored iIn
c:\michael\demo\src.

4 Compiling a Class

To compile Welcome.java, right-click Welcome.java to display
a context menu and choose Compile File, or simply press F9,
as shown in Figure 8.

The compilation status is displayed in the Output pane, as
shown in Figure 9. If there are no syntax errors, the
compiler generates a file named Welcome.class, which is
stored in c:\michael\demo\build\classes.

14
© Copyright Y. Daniel Liang, 2005



 NetBeans IDE 4.0 - demo ] ] P
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File Edit View Buld Run Refactor Yersioning Tools ‘Window Help

%= 2 1 = 2 M

S C 5B

| Projects [ leFiIes |JRurrtime | Welcome XI@First.java ><] Welcome java ><] A~
E-& demo LG ™
E@ Source Packages z * Welcome. java
| B~ <default package> E N
@ First.java ‘: :xCreated on December 28, Z004, 5:31 PM

| elcome. ja:
-3 Test Packages

Run File Shift+Fe
piel Liang

Debug File Ctrl+5hift+FS

Cut Chrl4s Telcome {

Copy Chrl+C

Paste ChrlY a new instance of Welcome *f
ne ()

Add ]

Delete Delete

Save As Template. ..

Find Usages Alk+F7
Refactar ]
Tools ]
Properties

Figure 8

The Compile File command in the context menu compiles a
source Tile.

=0l =]
File Edit Yew Buld Run Refactor Mersioning Tools ‘Window Help
SO B @Y Ar PRy »

BCE@| 2 A D ab &
| Projects+0 X |JFiIes |JRuntime | Wglcome ><] @ First java XI@“"" Welcome java * ><] =l
E@ demo 1 #/ Thiz application program prints Welcome to &

E@ Source Packages 2 public class Welcome |
H E@ <default package 2 public static wvoid main{3tringl] args) {
H A 4 System. out _println("Welcons to Jawal!");
-[B First.java . )
(- [By“helcome. java N,
@ Test Packages o hd
1| | 3
R ||ms||
| Output - demo (compile-zingle) = X|
init: -
deps-jar:
Compiling 1 source file to C:imichael)demoibuildlclasses
compile-single:
BUILDL SUCCESSFUL (total time: 1 second) _I
-
Finished building demo (compile-single).

Figure 9
The compilation status is shown in the output pane.

NOTE: When you compile the file, it will be
automatically saved.
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NOTE: The icon for Java source code is B_. A
Java source code may have an additional icon #,
which indicates that the file is not compiled.
If the class has a main method, the icon is &
after the class is compiled.

TIP: You can get descriptions of the node icons
from NetBeans Help. Choose Help, Help Contents
from the main window, and type Node lcons under
the Search tab to display the descriptions for
the icons, as shown in Figure 10.

i IDE Help o x]
¢ |+ 8|

Contentsl Index Sear-:hl

Find: Inode icons in the IDE

[ Xqriods Icons in the IDE
@ 1 Creating an HTML File
@ 2 Beanlnfo Editar Dialog Bo In general, you can find autwhat an icon in the Projects windawe

@ 2 Using Version Control with represents by holding your cursor over the icon to display the node's
@ 1 Using the Options Windoy tool tip.

@ 9 Connecting ko a Database
@ 2 Setting a Bean's Icon

@ 2 Databass Driver Nodes
@ 1 Adding a Bean to the Pale
@ 11 Browsing Struckures This page shows
@ 1 Projects Window

o 13 Viewing the Tomcak Sery
@ 13 Reconfiguring a Tomcat * Badges that provide additional infarmation about files
& 11 Setting Up a Tomeat Dat
o 8 Tomcat Conkext Node

@ 8 Adding a Tomcat Server ® .propertiesfiles
w & Removing a Web Applicat
@ 6 Creating Tables

@ 5 Thanging Tomcat's Prope: High-Level
@ 5 Adding a Mew Driver

@ 4 Analyzing Session Data
@ 4 Targeting a Tamcat For Ri
@ 4 Defining Database Explon

@ 3 Saving Data Records
2 PeFimima ok b s Evemlow, hd
4 I I 3 & LI

| »

See Also

The following tables show some ofthe icons used in the Projects
window to indicate what type of item a
might be installed by IDE extension modules,

& Java elements and beah patterns

used ta represent projects
and ohjects.

Figure 10

You can get descriptions of the node icons in the project
pane from NetBeans Help.

5 Running a Java Application
To run Welcome.java, right-click Welcome.java to display a
context menu and choose Run File, or simply press Shift +

F6, as shown in Figure 11. The output i1s displayed iIn the
Output pane, as shown in Figure 12.

© Copyright Y. Daniel Liang, 2005

16



NetBeans IDE 4.0 - demo

File  Edit

Wiew Build Run Refactor

=10l x|

Versioning Tools ‘Window  Help

B @ E

A E LB DD D

| Projectz«0 X | | Fileg

| | Runtime |

Welcome x]@First.java x]@m"Welcome.java* x]

RIS

B-& demo
B-47g Source Packages
B <default package>

AF This application program prints Welcome to Ja

1

Z public class Welcome |

el public static wvoid main(String[] args) |
4 Systen. out _println("Welcome to Jawval");
c 1

i Open
= Test Packa
(@ Test Packages Compile File Fg
Run F
Debug File Cbrl+35hift+FS
Cut Chrl+3
Copy Chrl+C | _,I
Paste 4y
| Qutpt - dema (compile-single) Add ' 2 x|
Lt - demo (compile-single =
Delate Delete
init: -
. Save As Template, ..
deps-jar:
Compiling 1 source file 1 Find Usages AlEHF? ==
compile-single: Refactor »
BUILD SUCCESSFUL (total 1 L 5 _|
-
Finished building demo (compile-singl Il SiHES

Figure 11

The Run File command
program.

in the context menu runs a Java

NetBeans IDE 4.0 - demo -0 x|
File Edit Wiew Build Run Refactor  Wersioning Tools window Help
LGBl e NE LB DD D
| Projects«0 X |JFiIeS |JRuntime | Welcome x] @ Firet java x] @Welcome.java x] =]
E@ demo 1 f¢4 This application program prints Welcome to &
E@ Source Packages Z public class Welcome |
i tk~§3 <default package> 2 public static void maini{String[] args) {
" : 4 Svstem. out . printlni"Telcome to Jawal!");
: @ First.java 5 ;
ERCgyice £} -
-9 Test Packages K | :
7:1 ||

| Output - demo (run-single)

Aa
X

initc:

deps-jar:

conpile-=single:
run-single:
Welcome to Jawva!
BUILD BUCCESSFUL

Compiling 1 source file to C:iimichaelhdemotbuildiclasses

{tobal time:

18 seconds)

Firizhed building detno (Fun-single).

Figure 12

The execution result is shown in the Output pane.
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NOTE: The Run File command invokes the Compile
File command if the program is not compiled or
was modified after the last compilation.

6 Running Book Examples

All the examples in the text can be downloaded from the
book”’s Web site. To run them, store the source code files
into c:\michael\demo\src. You will see the Java source code
files appearing under the <default package> node, as shown
in Figure 13. For example, to run AnimationDemo.java iIn
Listing 12.7 in Chapter 12, “Event-Driven Programming,”
select AnimationDemo.java In the project pane and press
Shift + F6.

[%) NetBeans IDE 4.0 - demao 1Ol x|
File Edit Wew Build Run Refactor Yersioning Tools ‘Window Help
&G B = Pld P D
| Projects 40 X | | File= |JRuntime | A ] AnimationCiemo java x] A~
E@ demo ﬂ 1 dmport java.awt.*; -
E@ Source Packages 2  dimport java.awt. ewent.*;
E@ «default package > 2 dmport javax.swing.*;
AccountiithSynciew. java 4
H .ﬁ.ccountWithoutSync.java g public-clas? An:-i.mat:i.onDemo extends JFrame
=} public AnimationBemo () {
AccountiithoutSynchlew. java 7 fF Create a MovinglessagePanel for di
ActionInterfacebemo. java S MovingMessagePanel p = new MovingMess

Address.java 9 getContentPane () .add(p) ;
AddressBook. java 1a
AnimationDemao. java 11 £ Create a timer for the listener p

AnonyrmousInnerClassAdapterDe iz Timer timer = new Timer (1000, pl;

Appletlient, java
AssertionDemo. java

1t
: Assignirade. java s £k Mo merland % _Ill
Ball.java 'l Rl | 4
* H

4 |

1z timer.start () ;

Figure 13
You can run the examples in the text from the demo project.

IT the program (e.g., TextAreaDemo.java iIn Listing 13.7 in
Chapter 13) uses resources (e.g., image, audio, text), you
have to set the project working directory to the resource
directories. Suppose you place the image files under
c:\michael\demo\build\classes, here are the steps to set the
working directory:

1. Right-click the demo project node to display a context
menu and choose Properties, as shown in Figure 14.

2. Select Running Project in the left section of the
project properties dialog box, as shown In Figure 15.
Enter C:\michael\demo\build\classes in the Working
Directory fTield.

18
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NetBeans IDE 4.0 - demo
File Edit Wiew Buld Run Refactor

Versioning  Tools  Window  Help

=gl x|

—

& C 5

o=

=

ALY

Projects 40 X |JFiIes |JRur‘dime | I va ]@"‘"" AnimstionDetno java x] ]~
E@ e » import java.awt.*; -
= Z | import jawva.awt. ewvent.*;
- @ 5o Build Project
D g 2 “import javax.swing.
& Clean and Build Project 4
.
Clean Project 5 public clags AnimationDemc extends JFrame
-
: Generate Javadoc For Project g public AnimationDemo () {
" B Frariek ff Create a MowingMessagePanel for di
" ! i = HovingMessagePanel p = new MovingMess
- Debug Project & getContentPane () .add (p};
[ Test Project alt+Fe o
.. Set Main Project 1 ff Create a timer for the listener p
__ Open Required Projects Z Timer timer = mew Timer (1000, p);
i . = timer.gtart (),
= D52 Fro]ec
Close Project [
¥ Find... chl+F s
" = = S Weda wecilocd ® S _Ij
- 1 r
K| 1:1 g

Figure 14

You can display Project Properties from the context menu of

the project node.

|%5 Project Properties - demo

x|

oo @ General

S o Buid

e @ Compiling Sources
@ Compiling Tests

@ Creating JAR

@ Creating Javadoc
B @ Run
> ----- = RBunning Project
[ 2@ Running Tesks

Main Class: IFirst

Browse. ., |
Browse, .. |

Argumenks: I

‘Warking Directary: Ic:'Lmichael'tdemoibuildiclasses

M Options:
(e.g. -¥ms100)

Classpath For Running Project:

Classpath For Compiling Sources
Compiled Sources

Add Praoject... |
Add Library. .. |
Add JaR/Falder. .. |

Remove |

[Mowve Up: |
[Mave Down |

O I Cancel | Help

Figure 15

You can set properties for the project in the project

properties dialog box.

7 Using Compact Windows Mode vs. Separate Windows

Mode

By default, the NetBeans IDE uses the compact windows mode,
which confines all supplementary windows inside the main
window. You can also use the separate windows mode, which
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display floatable windows for project pane, editor pane,
output pane, and so on.

To set up a new interface, choose Tools, Setup Wizard to
display the Setup wizard, as shown in Figure 16. To use the
separate windows mode, select Separate Windows Mode. Click
Finish to switch to the new interface, as shown in Figure

17.

x|
Steps General NetBeans Settings
1. General NetBeans Set general MetBeans settings on this page.
Sektings
2, Module Installation Window Mode:
3. Update Center = Compact Windows Mode
Web Browser: | <Default System Browser = ;I

This is the browser that MetBeans uses to display internal and external web pages. The
Swing HTML Browser provides the highest level of integration with MetEeans but other
browsers might provide more functionality,

‘Web Proy:
[~ Use HTTP Proxy Server

Prozey Server Hame: I

Ptk |
If wou are behind a firewall, wou should set the proxy server, so that the IDE can propetly

= Back | Mext = I Einish Cancel

Figure 16

You can set up a new IDE interface from the Setup wizard.

etBeans IDE 4.0 - demo -0l x|

File Edit “iew Build Run Refactor Wersioning Tools window Help
CCEB+INELRG O DD

Save &l finished.

=10 x=] [ o] x|
JProjeTEIX[J Fila: |JRur1time | wva | [B welcomejava B AnimationDemo java xl A~
@mTestThread.java ;I import java.awh.t; ﬂ
I"'(1"35'517"“'3“]'Ei\l"a Tiﬂport jawva.awt. event. *;
TestTrafficLight.java import javax. swing. *:

"TestTree.java
public class AnimationDemo extends JFrame |

"TestTreeSet.java
T public AnimationDemo i) {

TestTreeSetWithCompara

n ff Create a MNovinglMessagePanel for displaving
[B 5 TestwindowEvent. java i

MovingMessagePanel p = new MovingMessagePanel | vI

TextareaDemo.java
S %:ur,_..u-m_._-_.._ e [ 4
4 [ » 1:1 |[zns|

0 =] Mot W

Figure 17

© Copyright Y. Daniel Liang, 2005



You can use the separate windows mode interface In NetBeans.
8 NetBeans®"s Online Help

NetBeans provides a large number of documents online, giving
you a great deal of information on a variety of topics
pertaining to the use of NetBeans.

To access online help, choose Help, Help Contents to display
NetBeans Help, as shown in Figure 18.

(@merel =10 x|
I
Contents | Index | Search | \ =
[ Legal Motices =]|| Using the IDE Help System
] IDE Basics con Al
[;;] Java Project Basics e
E Editing Source Files Click any entry in the Contents tab to view the topic in the right
E Refactoring Java Source pane ofthe Help viewer.
E Building Java Applications
""E Running Java Applications Searching the Online Help
E Debugging Java Applicatior
E Desigring Jawva GUIs To perform a full-text search of all IDE help topics, click the Search
] “orking with Ant tak and type a keyword inthe Find text box
E ‘Waorking With Javadoc Doc
(&[] Testing with Jnit Using the Index
I;::]W'ab Applications - Click any entry in the Index tah to view the topic. To search the
E Ab”“F Web Applications index, enter a term in the search field and press Enter. Press
E Creating Web Components Enter multiple times to cycle through all accurrences ofthe term in - —
E Building Web Applications tha index.
E Running Web Applications
E Debugging Web Applicatior Getting Help for IDE Dialogs and Windows
| 1] Servers and Databases ||
E web Browsers Press F1in any part ofthe IDE to open a help topic that is specific
E Servers to the taskyou are doing orwhere ywou are in the IDE.
N — —_ _ILI
K I 2 Tuterials and Additional Documentation =
Figure 18

All help documents are displayed in NetBeans Help.

NetBeans Help behaves like a Web browser and contains the
toolbar buttons, navigation window, and content window. The
toolbar buttons contain four buttons: Previous, Next, Print,
and Print Setup. The Previous and Next buttons let you go to
the previous and next topics in the history list. The Print
button prints the document in the content window. The Print
Setup button enables you to set up the print layout.

The navigation window contains three tabs: Contents, Index,
and Search. The Contents tab displays available documents.
The table of contents of the document is displayed in a
tree-like list in the navigation window. To view a given
topic, select the node iIn the tree associated with the
topic. NetBeans Help displays the document for the topic in
the content window.
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The Index tab shows the index entries for the current
document. The Search tab shows the combined index entries
for all the available documents iIn NetBeans.

9 Forcing a Program to Terminate

IT a program does not terminate due to a logic error, you
can force 1t to terminate by clicking Terminate in the
context menu of the process in the runtime pane. For
example, suppose a program has an infinite loop. You can
terminate it by clicking Terminate in the context menu of
the process, as shown in Figure 19.

=alx|

LGB g &y P b B
| Projects | | File= Rurtime +0 X | . a ] @,“"" ApimationDema java x] A~
% Runkirme 1 Himport jawa. awt_ *; -
Server Reqistry Z Tiﬂport Jawa. awt _event_*;

E‘G Fracesses 3 Fimport javax.swing. *;

- L3 cl=ma (run-single) : 4

Terminate Process £ public class Animationlemo extends JFrame
e I3 public AnimationDemo () {

ﬁ HTTP Server 7 Jf Create a MovingMessagePanel for di
g VIS Commands =] MowvingMessagePanel p = new MovingMess
-4 WML Entity Catalogs 3 getContentPane () .addip) ;

10 -
4 | of
1:1 ”INS”
Building demo (run-single]...

Figure 19
You can force a program to terminate from the runtime pane.
10 Using Packages (Optional)

The Welcome class created In Section 1.4 “Creating a Java

Program” does not have the package statement. If you want to
create classes with the package statement, you need to enter

a package name in the New Java Class wizard. Here are the
steps to create a new class Welcome iIn the package named
chapterl:

1. In the context menu of the demo project, choose New,
Java Class to display the New Java Class wizard, as
shown 1n Figure 20.

2. Type chapterl in the Package field and click Finish to
create the template for the Welcome class, as shown in

Figure 21.
3. Welcome.java is created under package chapterl. The
first statement in the source code is
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package chapterl;

Modify Welcome.java to match the code iIn Listing 1.1,
as shown in Figure 22.

4. Choose Run File from the context menu of Welcome.java
in the project pane to run the program.

ew Java Class x|
Steps Name and Location
1. Choose File Type Class Mame: |Welcome

2. Name and Location

Project: |demo

Location: ISource Packages

Ll L

Parkage: In:hapterll

Created File: IC:'l,michael'l,demo'l,src'l,chapter1'|,We|c0me.java

< Back ek = | Finish I Caniel Help

Figure 20

You can enter a package name to create a class.

|%¢ NetBeans IDE 4.0 - demo - 10| x|
File Edit Wew Buld Run Refactor ‘ersioning Tools Window Help
k. N . =3 L - i a | =
= i B B AP Db D
| Projects <0 X |JFiIes |JRuntime | e ]“"" Welcome java * x] ar|~]
E@ demo 1 package chapterl;
[=1+47 Source Packages z
| @ <default package> S
*
i B chaptert : + Beuthor Demiel Li
; : e T
- [ =elcome. java g o SRR e

Ea Test Packages 7 public class Welcome {

=l

3E s** Creates a new instance of Welcome *J
10? public Welcome () n

11

iz

|

13
11:4 ”INS”

Figure 21

The new Welcome class 1s created under package chapterl.
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Eile Edit Wiew Buld Run Refactor VYersioning Tools ‘Window Help

o d 3 A Pla P p D

] @:H-‘ Welcomejava * = l LI_ILI

package chapterl;

| Projects 40 leFiIes |JRuntime |
E@ demo
E]@ Source Packages
@ <default package >
E@ chapterl
----@IE'KWelcome.java
Eﬂ Test Packages

=
i

F#f This application program prints Welcome 1
public class Welcome |
public static wvoid main(3tring[] args) {
T Systenm. out.println("Welcome to Jawal"):
;

[ I I R R I

;

| | 2l

z:1 |[ous|

Figure 22
The modified Welcome.java 1s shown In the Source Editor.

NOTE: The package in Java corresponds to the
directory in the file system. chapterl is also a
directory. Welcome.java is stored in
c:\michael\demo\src\chapterl and Welcome.class
iIs stored in
c:\michael\demo\build\classes\chapterl.

11 Run Java Applications from the Command Line

So far you have run programs in the NetBeans IDE. You also
can run program standalone directly from the operating
system. Here are the steps in running the Welcome
application with the default package created iIn Section 3
from the DOS prompt.

1. Start a DOS window by clicking the Windows Start
button, Programs, MS-DOS Prompt in Windows.
2. Type the following commands to set up the proper
environment variables for running Java programs in the
DOS environment in Windows:
set path=%path%;c:\Program Files\java\j2sdkl.5\bin
set classpath=. ;%classpath%
3. Type cd c:\michael\demo\build\classes to change the
directory to c:\michael\demo\build\classes

4. Type java Welcome to run the program. A sample run of

the output is shown i1n Figure 23.

¢+ Command Prompt - 1O x|

:smichaelsdemosbuild~classes>java Welcome ;I

elcome to Javat?

:smichaelnvdemosbuildhclasses >, i
(4] 1 [

Figure 23
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You can run the Java program from the DOS prompt using the
Jjava command.

NOTE: To run Welcome in the chapterl package
created i1In Section 10, type java
chapterl.AnotherWelcome from the
c:\michael\demo\build\classes directory, as
shown in Figure 24.

%] Command Prompt 1Ol =|
C:“zmith>cd chapterl _I
C:gmith chapterl>javac AnotherWelcome.java
C:vwamithschapteri>cd .. (==l
C:nazmith>java chapterl _Anotherlelcome

elcome to Javat

C:yvamithl> i
| | v Lz

Figure 24

IT a class has the package statement, you have to specify
its full path, including the package name.

NOTE: On Windows 95 or Windows 98, insert the
following two lines

set path=%path%;c:\jJ2sdkl.5\bin

set classpath=. ;%classpath%
in the autoexec.bat file to avoid setting the
environment variables in Step 2 for every DOS session.
On Windows NT or Windows 2000, select System from the
Control Panel to set the environment variables.

Setting environment variables enables you to use the
JDK command-line utilities. The java command invokes
the Java interpreter to run the Java bytecode.

12 Debugging in NetBeans

The debugger utility is iIntegrated in NetBeans. You can
pinpoint bugs in your program with the help of the NetBeans
debugger without leaving the IDE. The NetBeans debugger
enables you to set breakpoints and execute programs line by
line. As your program executes, you can watch the values
stored in variables, observe which methods are being called,
and know what events have occurred In the program.

The debugger is an indispensable, powerful tool that boosts
your programming productivity. It is also a valuable tool
for learning Java. It helps you understand how a program 1is
executed.

25
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12.1 Setting Breakpoints

You can execute a program line by line to trace it, but this
is time-consuming 1T you are debugging a large program.
Often, you know that some parts of the program work fine. It
makes no sense to trace these parts when you only need to
trace the lines of code that are likely to have bugs. In
cases of this kind, you can use breakpoints.

A breakpoint is a stop sign placed on a line of source code
that tells the debugger to pause when this line is
encountered. The debugger executes every line until it
encounters a breakpoint. You can then trace the part of the
program at the breakpoint, quickly moving over the sections
that work correctly and concentrating on those causing
problems.

There are several ways to set a breakpoint. One quick way is
to click the cutter of the line on which you want to put a
breakpoint. You will see the line highlighted. You also can
set breakpoints by choosing Run, New Breakpoint. To remove a
breakpoint, simply click the cutter of the line.

When debugging a program, you can set as many breakpoints as
you want, and can remove breakpoints at any time during
debugging. The project retains the breakpoints when you exit
the project. They are restored when you reopen it.

12.2 Starting the Debugger
Let us use Listing 2.4, ShowCurrentTime.java, to demonstrate

debugging. Create a new class named ShowCurrentTime in the
default package in the demo project, as shown in Figure 25.

=10l x|
File Edit Miew Buld Run Refactor Versioning Tools ‘window Help
L C B = AlE & DD
| Projects 4 X|JFiIes |JRur‘dime | At ]@“"" ShoweCurrent Time java xl alr]=]
E@ demo 1 Himport javax.swing. JOptionFane; -
[=l-i75 Source Packages z

public class ShowCurrentTime |

- <default package:
; ----@’nghowCurrentTime.java
@ Welcome. java

public static woid main(Stringl] args)
F/ Obtain the total milliseconds sinc
i @, ‘WelcomeInMessageDialogBox. java

Eg chapterl S/ Obtain the total seconds since the
@ Welcome, java long totalBeconds = totalMilliseconds _
H-{fg Test Packages T R

1-1 ||INS||

3
4
£
=} Jlong totalMilliseconds = System.curre
7
=]
9

Figure 25
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ShowCurrentTime. java is created In the project.

There are several ways to start the debugger. A simple way
is as follows:

1. Activate ShowCurrentTime.java in the editor pane.

2. Set a breakpoint at where you want your program to
pause, say Line 6. A breakpoint can be set by
clicking the cutter of the line, as shown in Figure
26. You can remove it by clicking on the cutter of
line again.

3. In the context menu of ShowCurrentTime.java iIn the
project pane, choose Debug File. 1T the program
compiles properly, an output pane and debug pane will
be displayed, as shown in Figure 27. 1f the debug
pane 1s not shown, choose Window, Debugging, Local
Variables to display it.

etBeans IDE 4.0 - demo Ol x|
File Edit Yew Buld Run Refactor Versioning Tools ‘Window Help
Ty, = =] 2 - ot o & Hl
B €] A D DD
|Projects <0 X |JFiIes |JRur'itime | At ]@,"’“ ShowCurrentTime java ><] 4]~
El@ demo 1 Elimport javax.swing. JOptionPane; -

E@ Source Packages Z

E‘g <default package> 3 public class ShowCurrentTime |

: e e 4 nuhlic static void mainiString[] args)
[+ [ *'ShowCurrent Time, java i
% el 5 5 t,a:i.n the total milliseconds sinc
- .
T Ie0ms.java O I long totalMilliseconds = System.curre
@ ‘welcomeInMessageDialogBox. java 7

Eg chapkerl 2 £ Obtain the total seconds since the
(- B Swelcome. java 3

H long totalleconds = totalMilliseconds _
-9 Test Packages | | _’l_l

611 |INS|

Figure 26

Clicking the line number sets/removes a breakpoint at the
line in the source code.
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File Edt Wew Buld Run Refactor Yersioning Tools ‘Window Help

o [B < \'@;h»n = Debuggin:
(A= = » @ P P D | 85118
toolbar
| Projects 40 X|JF\Ies ‘JRumime ‘ ..va &Welcome.java k3 @ShowcurremTime.java x] _buttons
EI@ demo 1 EHdimport javax.swing. JOptionPane;
=143 Source Packages 2
i g <default packags > 3 public class ShowCurrentTime {
A @ T —— £ public static woid main(String[] args) {
5 3 /¢ Ubtain the total millissconds since the midnight,
‘welcome. java : - oo
(= long totalMilliseconds = Systen.currentTimeMillis();
@ ‘welcomelnMessageDialogBox. java 2
[ chapterl 2 /7 Obtain the total seconds since the midnight, Jan L
: @ welcome. java ] long totalSeconds = totalMilliseconds f 1000; o
#-{J7 Test Packages T | _,lJ
6:1  |Ing
| Output = x| | Local ‘arishles =~
demo {run-sinale} ® Marne “ Type e D.ebuggmg
demo {debug-stepinto) & Debugger (onsole 4 Bl ! IWing[] J#Sls(langth=0) window
Listening on Z048 ﬂ
User program running
Thread main stopped at ShowCurrentTime.java:é. LI j

Breakpairt hit &t line 6 in class ShowCurrentTime by thread main

Figure 27

The debugger starts to run ShowCurrentTime.java.

12.3 Controlling Program Execution

The program pauses at the breakpoint. The paused line is
highlighted in green. This line is also called the current
execution point, which points to next statement to be
executed by the debugger.

When the program pauses, you can issue debugging commands to
control the execution of the program. You also can inspect
or modify the values of variables in the program.

When NetBeans is in the debugging mode, the toolbar buttons
for debugging are displayed, as shown in Figure 27. The
toolbar button commands also appear in the Run menu (see
Figure 28). Here are the commands for controlling program
execution:

e Start begins to debug the current program.
e Finish ends the current debugging session.

e Attach opens a dialog box In which you can connect the
debugger to an application on another virtual machine.
This i1s useful for remote debugging in distributed
systems.

e Pause temporarily stops execution of a program.
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e Run to Cursor runs the program, starting from the
current execution point, and pauses and places the
execution point either on the line of code containing
the cursor or at a breakpoint.

e Step Over executes a single statement. If the statement
contains a call to a method, the entire method is
executed without stepping through it.

e Step Into executes a single statement or steps into a
method.

e Step Out executes all the statements iIn the current
method and returns to its caller.

e Continue resumes the execution of a paused program.

etBeans IDE 4.0 - demo 10| x|
Edit WYiew Build | Run Refactor VYersioning Tools ‘Window Help
D f E:, <} Run Main Project F& |n’j_| Hih; 41) DP Di> = b & d
o Debug Main Project: F5
| Projects <0 x| | Files Run Other p pmejava = @ShowCurrentTime.java x] v~
E@ %mo ‘:‘J> Attach Debugger ... avax.swing. JOptionPane; =
[ Source Packs . . .
E@ s || Finish Debugger Session  Shift-+F5 lass ShowlurrentTime {
@ Show Pause static woid main(S3tringl] args) {
@ weld IJI) Conkinue CH+ES btain t,}.le t.,ot,al milliseconds since t,}_le m:_l.d.n:_l.ght,,
@ wel totalMilliseconds = Systen. currentTimeMilli=();
elt 53 Step Owver Fa
m chapter1 .\_21 Step Into F7 btain the total seconds since the midnight, Jan 1
: @ elo 5, Step Out sbsshifterr  F totalSeconds = totalMilliseconds / 1000; -
#-{1g Test Package . | ’I
»-Qﬂ Run to Cursar Fa m
e i
| Output | Local wariables 2 x
Stack L3
ac
| Marne I Type Value Il]IlI
d (deb b Toggle Breakpoint Ctrl+F& N ;I
lemo {debug-ste _ _ & args Stringl] J#Sls(length=0) J
Listening on 2048 Mew Breakpoint. .. Ctrl+Shift+F8
User program rumm: ! Mew Watch, .. Ctrl+Shift+F7
_Thread main stopped at Showlurrentlime. java: 6. v" LI

Breakpoint hit st line & in class ShowCurrentTime by thread main.

Figure 28
The debugging commands appear under the Run menu.
12.4 The Debugger Window

The Debugger window has tabbed panes for Local Variables,
Watches, and Call Stack, as shown in Figure 27. Other tabbed
such as Breakpoints, Sessions, and Threads can be added by
choosing Window, Debugging from the main menu. These panes
can be selected or deselected. The Sessions pane lists the
current debug sessions. The Breakpoints pane lists all the
breakpoints you have set. The Threads pane lists threads and
thread groups in the current debugging process. The Call
Stack pane lists the method calls that the process has made
since 1t began running. The Watches pane lists the variables
and expressions that are under continuous watch. The Local
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Variables pane shows all the variables before the current
execution point in a local method. The Classes pane lists
all the classes that have been loaded by the process being
debugged.

12.5 Examining and Modifying Data Values

Among the most powerful features of an iIntegrated debugger
is its capability to reveal current data values and enable
programmers to modify values during debugging. You can
examine the values of variables, array items, and objects,
or the values of the parameters passed in a method call. You
also can modify a variable value if you want to try a new
value to continue debugging without restarting the program.

The Local Variables pane lists all variables accessible at
the current execution point. The Watches pane lists the
selected variables.

12.5.1 The Add Watch Command

NetBeans provides the Add Watch command to enable you to add
variables to the Watches pane iIn the Debugger window. To add
the variable totalMilliseconds to the Watch view, perform
the following steps:

1. Suppose the execution point is currently at the first
line 1n the main method. Highlight totalMilliseconds
in the Source Editor and right-click the mouse to
reveal a context menu.

2. Choose New Watch In the context menu to bring up a
dialog box, as shown in Figure 29. Click OK to add
totalMilliseconds to the Watch list.

3. Choose the Watches tab in the Debugger window. The
variable along with 1ts content iIs shown iIn Figure
30.

4. Choose Debug, Step Over to observe the changing value
of totalMilliseconds iIn the Watches pane.

"‘f- New Watch 1[

Wwatch Expression: tu:utal!.-iilli:-'-: conds

Ok, I Cancel Help |

Figure 29

The New Watch dialog box enables you to add a variable or an
expression to the Watch view.
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File Edit Wew Buld Rum Refactor Yersioning Tools Window Help
T, = : g » et | J[) al il Hl
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| Projects 40 X |JFi|E!S |JRuntime | e QWelcome.java ® @ShowCurremTime.java x] 4|>|;|
E@ demo 1 Elimport jawvax.swing. JOptionPane; -
478 Source Packages z
Elg zdefault package> ] public-class ?howC\_.lrrent_,Time {
@ T — 4 public static woid main(Stcring[] args) |
@ Wl n £ £ Obtain the total milliseconds since the wmidnight,
: S O long totalMilliseconds = Systen. currentTimeMillis();
@ WelcomeInMessageDialogBo. java 7
EI@ chapterl g8 /7 Obtain the total seconds since the midnight, Jan 1
@ Welcome . java (=3 | long totalfBeconds = totalMilliseconds / 1000; -
E@ Test Packages . 4 I I _,l_l
5:1 |[zng]
| Output = x| | Local Yarishles |JWatches = x|
demo (run-sinale ® Mame Type Walue IEEI
demo {(debug-stepinto) ® Debugger Console =1 - @ totalMilliseconclong J1104291311542 J;I
Ereakpoint hit at line &€ in class ShowCurrent,Timeﬂ
User program running
Thread main stopped at ShowlurrentTime.java:d. j ;I

Thread main stopped &t ShowCurrentTime java: 9.

Figure 30

The variable totalMilliseconds was added to the Watches tab.

NOTE:

You can also add expressions such as 1 > 0 to
the Watches tab from the Add New Watch dialog

box.

12.5.2 Modifying Variables

You can modify variables from the Watches pane or the
Variables pane. For instance, to change the value for

totalMilliseconds, enter a new value, say 1000,
field for the variable and press the Enter key (See Figure

31).

etBeans IDE 4.0

g [=[ 5]

File Edit Wiew Buld Run Refactor Versioning Tools Window Help
S - ALY :
LG % ) P P D b @
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E‘@ demo 1 Elimport jawvax.swing. JOptionPane; -
E-78 Source Packages 2
H Em <default package > 2 public class ShowCurrentTime |
H - : 4 ubli tati id in(Stri
@ S TR T e P ic static void main(3tring[] args) {
H @ Welcome. iava -3 Ff Obtain the total nilliseconds since the midnight,
el .
: O long totalMilliseconds = Systen.currentTimeMillisi);
@ ‘WelcomeInMessageDialogBox. java 2
-3 chapterl 8 s/ Obtain the total seconds since the midnight, Jan 1
B welcome java o> long totalSeconds = totalMilliseconds / 1000;

Ea Test Packages

4

ol

User program rumning

Thread main stopped at ShowCurrentTime.

Breakpoint hit at line & in class ShowCurrent,Timed

java:rd.

=
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A new value is
| Output 2 x| [ Local variables [ Iwetchee—
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Figure 31

The value for variable totalMilliseconds is changed to 1000.

13 Creating and Testing Java Applets

In the preceding section, you learned how to create,
compile, and execute a Java program. Applets are special
type of Java program. NetBeans provides the Applet wizard to
create Java applets.

13.1 Creating a Java Applet

Let us use WelcomeApplet.java on page 500 in the text to
demonstrate how to create an applet:

1.

In the context menu of the demo project, choose New,
File/Folder (See Figure 32) to display the New File
wizard, as shown in Figure 33.

Select JApplet under the Java Classes node and click
Next to display the Applet wizard, as shown in Figure
34.

Type WelcomeApplet in the Class Name field, and click
Finish to create the template for the applet, as
shown in Figure 35.

Modify the code in the WelcomeApplet class to display
a text on a label, and place the label in the center
of the applet, as shown in Figure 36. The code is the
same as on page 500 In the text.

Choose Run File in the context menu of
WelcomeApplet.java to run the applet. NetBeans
automatically generates WelcomeApplet.html in
C:\michael\demo\build and runs the applet using the
applet viewer, as shown in Figure 37.
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File Edit View Buld Run Refactor Wersioning Tools Window Help

0GB o B A LB D D D

| Projectz 40 X|JFiIes |jRuntime |l...me ]@Welcome.java ® Wielcome java  x @ShowCurrentTime.j... v~
= o ' s -
i ‘, File/Folder...

e
-6 Build Project Java Class...
; Clean and Build Project Iapplet,..

Clean Project

:| JFrame Farm...
(77 Java Package...
Java Interface. ..
[] Panel Farm. ..

Generake Javadoc for Project

Run Project

Debug Project

&

Test Project Alt+Fs _
Set Main Project 1:1 HINS”
W Open Required Projects o x ‘
. ., CloseProject
demo {run-s ber Console = |
Compiling Find... Glo? oibuildiclasses ;I
compile: Properties
L:lebug*st,epﬁt,o: j
EUILD SUCCESEFUL (total time: & minutes 50 seconds) -

Uszer program finished

Figure 32

You can create an applet from the File/Folder menu.

Steps Choose File Type
; II:III'loose File Type Project: I@ derno LI
Cateqories: File Types:
1 JavaClasses Java Class
] Java GUI Forms Empty Java File
] JavaBeans Objects Java Interfa.ce
{:I TUnit @ Java ExFeptlon
@ Java Main Class
& xm
] Ant Build Scripts Applet
{1 other [ Java Package
Descripkion:
Using this template, vou can create a new JFC {Swing) applet. |

An applet is & Java class that can run in any Java-enabled browser,

Mote: This template does not contain form code that allows you to design the applet visually in the
Frrm Fditnr. Frr visnal desion. stark with the Tannlet fermnlake onder SwinaForms.

Ll

= Back | Mext = I Eimist Cancel | Help |

Figure 33

You can choose an applet template from the New File wizard.
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Steps

Name and Location

1. Choose File Type
2. MName and Location

Class Mame: IWeIcomeAppIat|

Project: Idemo
Location: ISUurce Packages LI
Package: I ;I

Created File: IC:'Lmichae\'tdemo'tsrc'LWeIcomeApplet.]ava

“Warning: As of JDK 1.4, it is highly recommended that you do MOT place Java classes in the default package.

< Back Cancel Help

Met ”E"’TI

Figure 34

You can create an applet from the Applet wizard.
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Figure 35

The Applet wizard generates the template for the applet.
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Figure 36
The source code of the applet was modified.

4. applet Yiewer: WelcomeApplek.c - Ol =|
Applet

Welcome to Java

Applet started.

Figure 37
The WelcomeApplet program runs from the applet viewer.
13.2 Viewing Applets from a Web Browser

Applets are eventually displayed In a Web browser. Using the
applet viewer, you do not need to start a Web browser. The
applet viewer functions as a browser. It Is convenient for
testing applets during development. However, you should also
test the applets from a Web browser before deploying them on
a Web site. To display an applet from a Web browser, open
the applet®s HTML file (1.e., WelcomeApplet_.html). Its
output is shown in Figure 38.

3 Applet HTML Page - Microsoft Internet Explorer o |E||§|
File Edit “iew Favorites Tools Help | .','
3 A Y k\J-"_ - q " - i »
O Back s \_LI \ELI | Search g Favorites @ Media €{ =
Address I@ Cimichaslidematbuildi\welcameapplet, kel j Go | Links ** @ -

-

Applet HTML Page

Welcome to Java

Generafed by NetBeans IDE

|@'] Applet WelcomeApplet started I_ l_ ’_| J MMy Campuker

alE L

Figure 38

The WelcomeApplet program is displayed in Internet Explorer.
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