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Overview

Many Java™ Application Programming Interfaces (APIs) are used in application programming. Asyou learn how to
create buttons or write text to files, figuring out how to fit the technol ogies together into a single application can be
difficult and confusing. Seeing an application built from the ground up can be more useful than just reading how to
make a menu bar or read afileinto a Graphical User Interface (GUI).

This six-part tutorial details application development, using a single fully-featured application as an example. You'll
learn how to:

« Use predefined objects and creating new objects.

« Call predefined methods and writing new methods.

« Create GUI components, such as tabbed panes, buttons, menus, text fields, and text areas.

o Use AWT layout managers and event handlers.

« Print text and images to the screen.

« Read from and writing to files.

o Open an HTML page in the application and activating the links.
You'll also learn about packages and packaging an application for distribution, and the Java technologies referred to as
Javal/O, Project Swing, and AWT.
The application created for this series tutorial isasimple dive log, such as one a scuba diver might use to record dive
depth, water temperature and conditions, and air consumed.

Though to a certified scuba diver, this application falls short of being arobust, detailed dive log, it serves as an
example application, demonstrating features commonly used in application programming.

The tutoria begins with simple concepts and leads to more complex programming techniques, introducing new
concepts and repeating programming techniques throughout.

« Thefirst half of each series part explains how to create the GUI for that particular pane.

« The second half details the functionality of any buttons, menus, text fields, and so forth.


http://developer.java.sun.com/developer/onlineTraining/new2java/overview.html
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http://developer.java.sun.com/developer/onlineTraining/new2java/reference.html
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What You Need VAR

Y ou don't need to be a certified scuba diver to follow thistutorial

(though diving isalot of fun and you might consider trying it). &R

You aso don't need alot of experience with the Java programming ’w

language. -
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Familiarity with programming is helpful, and it's recommended
that you at least understand what the Java platform is and how to Click toenlarge

set it up on your computer.
If Javatechnology is new to you, read the following articles before starting the tutorial:

About Java Technology
Introducing the Java Platform
Setting Up and Getting Started

The following software is required to compile the code in this tutorial:

« Java?2 Platform, Standard Edition (J2SE™)

This dive log was created using J2SE version 1.3. J2SE includes the compiler and APl needed for creating the
Java technology dive log.

« A text editor for writing classes. Use a simple text editor. If you use a full-fledged word processor, save class
filesastext and create a. j ava extension. Examples are shown in the tutorial.

Optiond

Forte™ for Java

Thisis an Integrated Development Environment (IDE) that enables you to write, compile, and run code within
one application. In addition, it has short cut features to use for creating buttons, toolbars, and many other
widgets or components. Learning an IDE can be time-consuming, so many programmers opt for a simple text
editor and use the command line for compiling.

Start the Tutorial

If adivelog isnot to your liking, feel free to change the text and code to better suit your needs. Perhaps you'd rather
design adiet or exercise log, or some other kind of application. Y ou can learn alot by taking prewritten code and
changing it. In fact, that is the theme of object oriented programming: Reuse, don't start from scratch.

As each part of the tutorial is completed, the titles below will be linked. With that in mind, start the tutorial:

Part 1: Application Objects, Classes, Constructors, and Methods “E2E) (October 2001)
Part 2. Inheritance, Images, Text, and Layouts (December 2001)

Part 3: Receiving User Input Through Text Fields and Check Boxes, and the Basics Event Handling
Part 4: Scroll Bars, Pop-up Option Boxes, Reading From and Writing to Files

Part 5: Converting Data, Operations and Expressions, Displaying Results

Part 6: Displaying HTML and Activating Links
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http://java.sun.com/j2se/
http://www.sun.com/forte/ffj/
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https://east.sun.net/http%3A//eastapp2.east.sun.com%3A81/developer/onlineTraining/new2java/divelog/part1/part1.pdf
file:///C|/divelog/part2/

Application Objects

The Java™ programming language has a lot in common with every day life. Each day you use objects, such as the car
you drive, the meals you eat, and Internet pages you read.

Java applications are also built of objects, such as buttons, scroll bars,
menus, and text areas.

In addition, objects do something. Y our car gets you from one place to
another. To do that, it has to have function, or many functions. Software
objects aso have function.

Java 2 Platform, Standard Edition
version 1.3.1

Setting Up and Getting Started

For action to take place in Java objects, blocks of code called methods are \
used. Methods tell an application what to do when buttons are clicked,
menus are opened, and text is typed. Methods are either predefined or are |
created from scratch to manipulate objects, or the data within those
objects.

Lesson: Solving Common Compiler and
Interpreter Problems

The Dive Log application you're going to create consists of many objects.
These objects are based on classes that detail how the object is defined and how it behaves.

This lesson covers the basics of using predefined classes and creating, or designing, new objects with your own
classes. In addition, you'll learn how to work with objects by calling predefined methods and writing new methods to
get the application to do what you want it to do.

Preparation

Before learning about the code for the Dive Log, you need to create a special directory for the files and images that
build this application.

Saving Files

The Dive Log is designed from many classes, therefore many files. Keep them organized and in place.
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1. Create adirectory called di vel og.

2. Under thedi vel og directory, create another
directory called i mages.
The directory stucture:
For the Windows platform:

C.\di vel og\i mages

For the Solaris™ environment:

%one/ usr/ di vel og/ i mages



http://java.sun.com/j2se/1.3/
http://java.sun.com/j2se/1.3/
http://developer.java.sun.com/developer/onlineTraining/new2java/programming/learn/
http://java.sun.com/docs/books/tutorial/getStarted/problems/
http://java.sun.com/docs/books/tutorial/getStarted/problems/

Dive Log Objects

The concept of software objectsis easier to understand with areal world example. Everything you're going to create
for the Dive Log application is an object, including the application itself. The Dive Log application main screen lists
some of the visible objects.
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Visible objectsin the completed Dive L og

Each object has its own characteristics, or state. The Title object is different from the Tab objects, and the Image
objects are different from the Text Area objects. But before an object comes into existence, the design must be written.

Before cars and houses are built, someone designs a blueprint. Before a batch of cookiesis baked, arecipeiswritten.
Software objects are also created with a specific design.

The design for a software object is called a class. Classes detail, or specify, exactly how an object should appear and
how it isto behave. Instructions for creating software objects are carefully written into the class using variables for
data and information, and methods for manipulation of that data and information.

Do you think thereis alimit to how many
objects make up an application?

O Yes O No

Do you think thereisa limit to how many objects make up an application?

There are no limits on how many objects you can create for an application.

The number of objects an application instantiates, or puts into memory, depends entirely on the requirements of the
application.

The point to keep in mind about classes and objectsis that the classis the plan, the object is the plan with all the
detailsfilled in and put into memory. In other words, the object is the actual button a user clicks rather than the



instructions or class that specifies button size or function.

About Classes

The classes that are a part of the Java™ J2SE™ download are complete, Classes, Objects, and Constructors:
predefined classes you can use in your applications. These predefined What's the Difference?

classes provide features frequently used in creating applications, such as _ _ . _
writing to and reading from files, creating graphical components like Object-Oriented Programming Defined
buttons and menus, and making web pages interactive. What s an Obiject?

To create an application, though, you need to define your own classes as
well as using predefined classes from the Java library.

When you define a class, you are planning how the object created from that classis going to appear and behave. A

class contains:
o Fields

Fields, or variables, store data and are frequently called data members. These variables often differentiate one
object from another and define attributes such as amounts, names, titles, and so forth.

o Methods

Methods manipulate variables or objects, such as doing math operations, inputting characters or strings, printing
text to the screen, adding a button to a menu bar, or ssimply instantiating an object.

Keywords are reserved words that cannot
be used as variable, method, or class
names because they are used in Java™
programming syntax.

for, while, public, if, and
cl ass are some keywords.

More on fields and methods later. For now, look at some kinds of classes
you'll write to create objects for the Dive Log.

You'll need aframe for the application. Other components of the
application are organized into tabbed panes. Each of those tab objects has
white text and the background color blue. Later, you'll learn what goes on
each pane and how to develop those objects. For now, you'll learn about
frame and tab objects.

A Java(TM) Technology Dive Log

Diver Data

Log Dives

Statistics
‘Favorite Weh Page
" Resources

Result of creating frame and tab objects

Designing the classes for these objects makes more sense as code is covered in detail .

You will start with designing a few objects (the frame and tabs), then build on those classes as you progress through

the lessons.
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Take alook at thefirst class you are going to create:
D velog. j ava.

2. Note the syntax of how the names are written, paying
specia attention to which words start with uppercase
letters and which do not.

3. Look at positions where the curly braces are placed.
Open your text editor to start your first class.
5. Copy and paste thisline of code into your text editor:

&

package divel og;

6. Savethefile, namingit Di veLog. j ava

Every classin the Dive Log starts with:

package divel og;

What is the purpose of the keyword
package?

O A. Group and storerelated classesin
acontainer.

O B. Makethe classesin apackage
accessible to the compiler.

O C. All of the above.

The purpose of using the package keyword isto group and store related
classesin a container, and to make the classes in a package accessibleto |
the compiler.

Naming Conventions

Packages
Code Conventions for the Java

The Java™ programming language has many predefined classes that can Programming L anguage

be used in applications. There are so many that the classes have been

organized into groups called packages.

It's All in the Packaging

Creating a Package

For instance, classes that support 1/O (input and output) are contained
withinthej ava. i o package, and classes for creating applets arein the
j ava. appl et package. Putting classes into packages organizes them
conveniently for the compiler and for you.


http://java.sun.com/docs/codeconv/html/CodeConventions.doc8.html
http://java.sun.com/docs/codeconv/html/CodeConvTOC.doc.html
http://java.sun.com/docs/codeconv/html/CodeConvTOC.doc.html
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When you create applications, put the classes for your particular application into a package. The Dive Log application
storesitsfilesin apackage called di vel og. Thistells anyone looking at the code that the classes for the Dive Log
application arein adirectory called di vel og, justasj ava. appl et classesarein adirectory caled appl et ,
whichisin adirectory under j ava. In other words, package names correspond with directory names.

packagej ava. appl et hasthedirectory structure:

/javal

|
/ appl et

Thisdi vel og package has the directory structure:

C.\di vel og

or

% usr/ honme/ di vel og

When you use predefined Java API classes, the compiler
needs to locate those classes. The package keyword is
only going to map out classes for your particular
application, not the Java API classes you may be using.
Tell the compiler which and where the Java classes are

| In two ways:

Asyou create classfiles, save themin thedi vel og
directory:

1. Copy or type the code as explained in the tutorial into

afile. o), Writing out the entire package name and the class name:
2. Savethefile with the same name as the class you are rj ava. appl et . Appl et
creating.

, Using an import statement at the top of your class:

3. Nameeachfilewiththe. j ava extension. A file with | i nport j ava. appl et . *;

the class Di velLog defined should be called
D velog. j ava. The second way, using import statements, tells the
compiler your class includes classes from the

j ava. appl et package. Thisway, after the import

statement, you need only name the class rather than having to write out the fully qualified name as in the first example.

Getting Ready for the Graphical User Interface (GUI)

The Dive Log is an application with a graphical user interface (GUI). In fact, most of the application is the interface
itself. In creating graphical features such as menus, tabs, text, images, and so forth, you will become familiar with
Project Swing, the Java APIs that provide many predefined classes for GUI applications. In addition, you will learn
about AWT, another large set of Java APIsthat provides classes for designing the layout of the graphical objects, and
functionality called event handling.



I mporting Packages

To make it easy to use the Swing and AWT classes, include import statements in your class.
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1. Copy and paste, or type the following lines of code
into your Di velLog. j ava classfile:

i nport javax.sw ng. *;
I mport java.aw . *;
i nport java.aw.event.*;

2. Savethefile

These import statements allow easy access of the predefined classes in those packages. In this case, the packages with
classes for GUI components have been imported, so now you needn't type out the fully qualified name, but instead can
directly name the class you need to use. In other words, import statements give you a shortcut to class names in other
packages. Y ou'll see examples of this throughout the tutorial.

Class Definition

After package names and import statements, you are ready to define the class. Thefirst class to defineisthe
framework for the application itself, the Di velLog class:

public class DivelLog

{

Thisline tells the compiler:
o Theclassispubl i ¢, meaning it's accessible from any other classin any package.
o Thatitisaclass, hencethe keyword cl ass.
o That theclass nameisDi velLog.

Notice this class name begins with an uppercase letter. Naming convention calls for the first letter of a class name to
be in uppercase, and the first letter of method names to be in lowercase. Using this naming scheme makes it easier to
read code because class names differ from method and variable names.

The{ beginsthe class definition. At the end of the class you must have aclosing } . Curly braces signify the beginning
and ending of classes and method bodies and statements.

Missing or extra curly braces are one of the most common causes of compilation errors. It's agood ideato create curly
bracesin pairs, then insert your code between them, such asin this method:



First:

public void actionPerformed(Acti onEvent e)

{

Second:

public void actionPerfornmed(Acti onEvent e)

{

System exit (0);

1. OpentheDi velLog. j ava filein your text editor.

2. Type or copy and paste the class header and curly
bracesinto your file after afew lines down from the
import statements:

public class D velLog

{

Commenting code is important to provide insight for
others, and also to provide reminders for you.
Comments may be inserted into sourcein the
following formats, which tell the compiler to ignore
the text:

/1 This is a single |ine comment.
/* This format is often used for

multiline comments. */



}

3. Savethefile.

Declaring Variables

Objects contain data, and variables are holders of that data, or rather references to the data. The idea behind using a
variable, areference to the data, rather than the dataitself is so you can manipulate the data.

For instance, in the example below bi rt hYear and cur r ent Year are given values, while age represents
bi rt hYear subtracted fromcurr ent Year :

birthYear = 1981;
current Year = 2001;:

age = currentYear - birthYear;

In this example, the variable age has avalue of 20. Change the value of either bi rt hYear or curr ent Year and
the value of age changes accordingly.

Variables don't have to be hardcoded. The variable bi rt hYear can instead be assigned to atext field for auser to
enter anumber. Thenthe cur r ent Year variable could be hardcoded, declared with the current year, such as 2001.
Thiskind of variable use is what makes applications dynamic. While one user typesin 1962 as the value of the

bi rt hYear , another user typesin 1982 asthebi rt hYear , adifferent value for the age is calculated according to
the user input.

Using variablesin this way to represent data, a programmer doesn't have to know what the value is going to be in
advance. Bank applications are likely to have variables representing customers names, addresses, account numbers,
checking account amounts, and so forth, along with hardcoded variable values such as interest rates and bank fees.

In the Java programming language, variable types must be declared with the variable name. In other words, the
compiler hasto know if the variableis going to represent aSt r i ng, ani nt , or some other type. For the example
above to compile, the code must be rewritten:

int birthYear = 1981;
int current Year = 2001;

int age = currentYear - birthYear;

Look closely at the code above, then seeif you can answer the question below:

Which variable declaration is written incorrectly?



O A.String lang = "Java Progranmi ng";
O B.double ampunt = 80.11
O C.int size = 8;

Which variable declaration is written incorrectly?

The statement doubl e anpbunt = 80. 11 isincorrect becauseitis
missing a semicolon at the end of the declaration. All statements,
including declarations, must end in a semicolon. The statement should

appear as. Variable Definition and Assignment

Variables

doubl'e amount = 80.11; Java 2 Platform Documentation

1
Variable Types J
The Java™ programming language is sometimes called a strongly typed language because you must declare variables
as a specific type before using them. A variable can be one of two basic types:

o Primitive type

« Referencetype
Primitive Type
Primitive, or smple, types are the only types that are not objects.

The following are primitives:
« Integers, suchasbyte, short, int,andl ong
« Floating-point numbers, such asdoubl e and f | oat
« Characters representing letters and numbers called char
« Boolean, which isatype that representst r ue or f al se values
In other words, primitives are what you commonly call numbers, single characters, or true or false. Numbers can also

be represented asa St r i ng, but if you declare anumber asa St r i ng, you cannot do mathematic operations on it,
and it becomes an object of type St r i ng.

Also, whenever numbers are entered at the command line or in a GUI, the entry is accepted asa St r i ng object and
must be converted to do calculations. Special classes called wrappers make this conversion and are covered later in
this tutorial.

Because primitive types are not objects, declaring them is a one-step process.

int nonth; //declaration without a val ue

int month = 10; //declaration with an assi gned val ue of 10

Reference Type


http://developer.java.sun.com/developer/onlineTraining/JavaIntro/contents.html#VariableDefinitionAssignment
http://java.sun.com/docs/books/tutorial/java/nutsandbolts/variables.html
http://java.sun.com/j2se/1.3/docs/api/index.html

Reference types frequently refer to predefined objects, such as classes that are a part of the J2SE library. Reference
types may also refer to classes specifically designed by the programmer to go with an application. The term class type
is often used synonymously with reference type.

Asan example:

Font nonoFont = new Font("Courier", Font.PLAIN, 12);

The reference variable name nonoFont refers
to the Font class, apredefined classin the
Javalibrary. To declare and instantiate, or
create a Font object, the keyword newis used.
' Inthis case, information is also included, such
asthe font face, style type, and point size. The
( included information is called parameters. In
other words, aFont object with specific
| detailsis created and put into memory.

Parameters appear between () following a method or class name,
specifying the type of value that can be passed in:

———

nmet hodNane(type vari abl eNane, type vari abl eNane2)

The parameter is the information you pass to a new classto build an

object, or to amethod to use. Many of the predefined classes provided in the

Javalibrary are created thisway. If you want to
instantiate a predefined class in your
application, use the Java APl documentation to find out exactly how to call the class from within your application. The
documentation makes more sense when you understand constructors and methods, which is discussed in detail later in
this tutorial.

InDi velLog. | ava, two variables are declared right after the opening curly brace.

1. OpentheDi velLog. j ava filein your text editor.

2. After the opening curly brace, type or copy and paste these two
declarations:

private JFranme dl franme; //Not assigned yet.

private JTabbedPane tabbedPane; //Not assigned yet.

3. Savethefile

JFr anme and JTabbedPane are reference types. In this case, the variablesdl f r ane andt abbedPane refer to
classesinthej avax. swi ng package. In the declarations above, no object has been created yet. For now, this code
just tells the compiler to reserve some memory for these two variables. Later in the code, objects of the JFr anme and
JTabbedPane classes are instantiated, or created, to build a frame for the Dive Log application, with a tabbed pane
included.


http://java.sun.com/j2se/1.3/docs/api/index.html

Access Attributes

In the snippet of code above, notice thewords pr i vat e. Thisis an access attribute that tells the compiler if other
packages or classes have access to this variable. In this case, the variablesdl f r ame and t abbedPane have been
declared pr i vat e, which makes them accessible only from within this class and not accessible at all from other
classes or packages.

Access attributes are also used with classes, asin thisDi velLog class, which has been declared publ i ¢, making it
accessible to any class or package, and access attributes are used with methods.

The following table lists the access attributes and the access privileges they allow:

Attribute Access

If noneis provided | Default or package, meaning from any class in the same package

public Any class or package
private Only from within that particular class
pr ot ect ed Any classin that package only

Y ou'll see more about variables and access attributes as you create classes for the Dive Log. The important point to
keep in mind is that the variables declared so far can be accessed only fromthe Di velLog. j ava class, and as yet
they have not been assigned avalue. They've only been declared as a reference type, specific to the JFr ane and
JTabbedPane classes. Until the key word new s used to instantiate them, these are not yet objects in memory.

Instantiating the JFr ane and J TabbedPane objects occurs within a method. As mentioned earlier, methods make
something happen. Methods instantiate objects, perform math cal culations, and more.

Constructing Objects

One important type of method to understand is a special method called a constructor. The main purpose of a
constructor isto set the initial state of an object when the object is created, or instantiated. A class details the data an
object contains and can work with, methods it uses to work with that data, and a constructor tells how the object isto
be built.

Constructors look like other methods with afew differences, which are described in the next section.

Usethe Di velLog constructor as a guide to answer the following question:

public D velLog()
{

/] These dots nean that code has been

/1 omtted for brevity.



Which constructor is written incorrectly?

O A.public Button(){}
O B. public Button(String node){}
O C. A and B are both correct.

Which constructor iswritten incorrectly?

Both publ i ¢ Button(){} andpublic Button(String
node) {} are correct. Constructors can be written with empty () , or a
constructor can require parametersinthe (), suchasB, aBut t on
constructor that takesa St r i ng parameter. In fact, a class can have
several constructors. Thisis called constructor overloading.

Classes, Objects, and Constructors:
What's the Difference?

Constructor Details \

For instance, if you want to create a button for your application, the Java
library has a predefined But t on class you can use. A look at the documentation for But t on shows that this class has
two possible constructors you can call:

e Button()
Creates a button without a label

e Button(String | abel)
Creates a button with atext label

Providing Constructors for Y our
Classes

Many classes in the Java™ library have a constructor. To create an object
of that classin one of your own classes, for most classes, you call the
class's constructor.

Having more than one constructor is called constructor overloading. Each constructor must have the same name as the
classthat definesit, but it can have as many constructors as might be necessary. The difference isin the parameter list
that isdefined in the () . The compiler knows which constructor is being called simply by the type of information
being provided.

Inthiscase, if you providea St r i ng as a parameter when calling the constructor asin Butt on( " Edi t ") , the
compiler knows you are calling the second constructor.

A constructor can require different typesin the parameter list, but you should put them in the order you want them
added.

For instance:

Custoner (String nanme, String address, int age)

Instantiate aCust oner object by calling the Cust onrer class constructor with the new keyword:

Cust omer custl = new Cust oner (

"Jane Smth", "555 Street", 30);
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Cust oner definesthe reference variable, and the variableiscaled cust 1. A Cust onrer object isbuilt by calling
the Cust oner class constructor with the keyword new.

In other words, the constructor builds an object exactly the way you want. In this case, it createsa Cust oner object
with personal information.

Upon starting an application, certain GUI components must appear for the user to use the application. This concept
may make it seem like everything for the entire application must be written into the constructor, but it doesn't.

The Di veLog constructor definesjust afew GUI components, and it can have some of those class definitions call
other classes. Otherwise, the main class would get big and unwieldy. Also, in object oriented programming, the
objective isto build objects that work with other objects to make it easy to add or remove components without having
to change alot of code.

When writing constructors, include only the elements an object must have on initialization.
You'll see these concepts at work as you build this Dive Log application.

The image below points out the objects that are created within the Di velLog constructor:

JMenuBar object with
JMenu item JFrame with title
object

'—' A Java(TM) Technology Dive Log |~ ||

JTabbedPana

object —
J Diver Data

/ Lip Divas
JTab objects ﬁ Statislics
=1 —
added to Bl A
JTabbedPane T

Welcome object to
be created later

Object created from the Divel og constructor

The Di velLog class constructor begins as follows:

public D velLog()

{ /'l Opens constructor

/Il Creates a frame object to add to

/1 the application GUJ conponents.



dl frane = new JFrang(

"A Java(TM Technol ogy Dive Log");

Notice this class constructor has the same name as the class itself and does not require any parameters, which ()
shows. The opening { begins the body of the constructor.

Recall at the beginning of Di velLog. | ava, thevariabled! f r ame was declared, but not yet assigned avalue. Now,
within the constructor, the JFr ane constructor is assigned to the variabledl f r ane. A JFr ane issmply a
predefined Java class that builds a frame with a border, a minimize and maximize button, and a close box. A JFr ane
isa Swing container that can hold other containers and components. Di velLog initializesa JFr ane asfollows:

dl frane = new JFrang(

"A Java(TM Technol ogy Dive Log");

If you read the JFr ane_class documentation under the heading Constructor Summary, you'll discover several
constructors available for building aJFr ame object:

« Thefirst isthe default constructor, which createsa JFr ane that's invisible and doesn't have any other features.

« The second constructor creates a JFr ane in the specified Gr aphi csConf i gur at i on of ascreen device
and ablank title.

» Thethird constructor acceptsa St r i ng as an argument, and creates aJFr ame with the title provided. Thisis
the constructor caled inthe Di veLog constructor.

« Thelast constructor creates a JFr ame with the specified title and the specified G- aphi csConfi gur ati on
of a screen device.

Though aJFr ane object isinitialized with the title for the frame and assigned to the variable dl f r ane, it still needs
abit more work.

The following snippet of code has some advanced concepts involved, so it will be explained fully at alater time. This
method insures that the Dive Log application can shut down fully and properly.

/] Closes fromtitle bar
/1 and from nenu
dl f rame. addW ndowLi st ener (new W ndowAdapt er ()

{

public void w ndowCd osi ng( WndowEvent e)

{

System exit(0);


http://java.sun.com/j2se/1.3/docs/api/javax/swing/JFrame.html
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1. OpentheDi velLog. j ava classfile.
2. Type, or cut and paste the following lines of code:

public D velLog()

{

/Il Create a frane object to add the

/1l application GJ conponents to.

dl frane = new JFrang(

"A Java(TM Technol ogy Dive Log");

[/ Closes fromtitle bar
/[/and from nenu

dl frane. addW ndowLi st ener (new W ndowAdapt er ()

{

public void wi ndowCl osi hg( WndowEvent e)

{

System exit(0);

1),




}// Ends constructor

3. Savethefile.

Next, the JTabbedPane isinstantiated. At the top of the Di veLog class, the variablet abbedPane was declared
astype JTabbedPane, but not assigned. Here, in the constructor, the keyword new s used to create the
JTabbedPane object, passing in the necessary parameters to position the tabs on the left side of the window pane,
and the variable is assigned to the J TabbedPane object:

/| Tabbed pane with panels for conponents

t abbedPane =

new JTabbedPane( Sw ngConst ants. LEFT) ;

JTabbedPane is another handy Java class that creates tabsin an application and has two available constructors to
cal. TheD velLog constructor callsthe JTabbedPane class constructor that makes it possible to create tabs at the
TOP, BOTTOM LEFT, or Rl GHT. Simply type in your preference when calling the constructor. Inthe Di velLog
case, the tabs are set to the | eft of the screen. Y ou can place them wherever you like.

Calling Predefined Methods

JFr anme inherits the predefined methods from the classes Fr ane, W ndow, Cont ai ner, Conponent, and
hj ect . You'll read about inheritance later.

Recall that methods provide action in applications. A class has at |east one method, but generally many more. Y ou can
see what methods are available for use in the JFr ame class by reading the JFr ane class documentation and scanning
the methods listed in the inherited classes. Click on the method names to find out what information you need to
provide when calling the methods.

Methods, like constructors, often need information passed into them through the parameter list.
Call these predefined methods ssmply by using the dot operator with the object variable name as follows:

t abbedPane. set Backgr ound( Col or . bl ue);

t abbedPane. set For egr ound( Col or. white);

The methods set Backgr ound and set For egr ound are called and used on thet abbedPane object, setting the
background and foreground colors. Y ou can use these methods on any GUI component to change background and
foreground colors, simply by naming the object through its variable, then passing in the Col or class as a parameter,
along with the color you want to use.


http://java.sun.com/j2se/1.3/docs/api/index.html
http://java.sun.com/j2se/1.3/docs/api/javax/swing/JFrame.html
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1. OpentheDi velLog. j ava classfile

2. Type, or cut and paste the following lines of code into the file just after the
last section you added:

/| Tabbed pane with panels for Jconponents
/'l Instantiate JTabbedPane with keyword new
t abbedPane =

new JTabbedPane( Sw ngConst ants. LEFT) ;
/1l Calls nmethod to set color
t abbedPane. set Backgr ound( Col or. bl ue) ;

t abbedPane. set For egr ound( Col or. white);

3. Savethefile.

Predefined methods are easy to use. When you decide you want to create an object of a certain class, then look that
class up in the documentation and see what methods are available. Create an instance of that class using the new
operator and assign avariable, then call the method by using the dot operator as demonstrated above. Y ou'll see many
more examples of this as you progress through the Dive Log.

At this point, the JTabbedPane class constructor has been called and the object instantiated, but the individual tabs
have not been added.

How are the individual tabs added to the JTabbedPane?

O A. Assign avariable and using the keyword new.
O B. Call aspecia method of the JTabbedPane class.
O C. None of the above.

How are theindividual tabs are added to the JTabbedPane?

The answer is B. The clue in this question was the word added. The TabbedPane class hasan addTab method that
takes parameters. By calling the addTab method and providing the necessary information, you can add as many tabs
to the TabbedPane object as you need.

Calling Methods

You could call theaddTab method within the constructor for each tab you want to add to the J TabbedPane object,
but that clutters the constructor body. Constructing the tabs contained within a method designed for that purposeisa



cleaner way of doing it.

So far you have begun writing a constructor and calling predefined
methods from the Java™ library, using the object variable name and the
dot operator.

Details of a Method Declaration

To call amethod of your design from within the constructor, smply type
the method's name and any required parameters:

Passing |nformation into a Method

The Method Body

Methods

|
popul at eTabbedPane() ; k

Note the method name
« Beginswith alowercase letter
o Uses uppercase letters
« Givesanindication of its function to make reading the code easier

Sincethe popul at eTabbedPane method iscalled in the Di veLog constructor, you must define a
popul at eTabbedPane method outside the constructor, which is covered in the next section.

1. OpenDi velLog. j ava inatext editor
2. Type or paste the following line of code:

popul at eTabbedPane();

By now your Di velLog. | ava classfile should look like
this example.

Defining Methods

A method is agroup of programming statements that is given a name. The statements can contain other method calls,
simple print statements, or complex operations. When a method is called, the flow of control transfers to that method.
Each statement in the method body is executed, one at a time, then control returns to the location where the call was
made.

A method's header gives the compiler important information:
« access modifier (optional)
Tells the compiler whether other classes or packages have access to this method
« return type (required)
If the method returns an object or primitive data, the type must be listed here. If the method doesn't return a
value, thenitistypevoi d.

« method name (required)
Like classes, methods need a name. Generally methods begin with alowercase |etter.

o parameter list or () (required)


http://java.sun.com/docs/books/tutorial/java/javaOO/methoddecl.html
http://java.sun.com/docs/books/tutorial/java/javaOO/arguments.html
http://java.sun.com/docs/books/tutorial/java/javaOO/methodbody.html
http://developer.java.sun.com/developer/onlineTraining/JavaIntro/contents.html#Methods

Return Types

Some methods require a return type. For instance, if you
create an addNunber s method to add numbers, then
return the sum, the return type might beani nt ,

doubl e, or f | oat . For example:

public int addNun{(int a, int b, int c)
{

int sum
sum=a + b + c;

return sum

Thereturntypeisi nt .

If no parameters are passed into the method, then empty () are
shown. Otherwise the type of information must be detailed in
the parameter list.

Thet abbedPane method isdeclared pr i vat e because no
other classinthedi vel og package, or any other package,
needs to or should have access to this method. This method is
used only to add the individual tabs to the JTabbedPane
object calledt abbedPane.

The return type of thet abbedPane methodisvoi d
because it doesn't return a value. This method simply
provides a function for building a part of the GUI.

Method namea

el

| Executab

/
I
/ at a time
T o
Closes body

Method header and body

Inthe Di veLog class, the method created to populate thet abbedPane object iscalled popul at eTabbedPane
because it is descriptive, making it easy to guess what the method does.

Calling Methods within Methods

As mentioned earlier, tabs are added to the t abbedPane object by calling a predefined method from the
JTabbedPane class. Soin thispopul at eTabbedPane method, to add tabs, or rather populate thet abbedPane
object with tabs, you need only call theaddTab method and provide parameters for each tab.

There are three versions of the addTab method:
« Tab with title and a component
» Tab withtitle, icon, and a component

« Tab withtitle, icon, component, and a string tip

For the Divel og, use the last:

t abbedPane. addTab(
"Wl cone”,

nul |,



new Wl cone(),

"Wel cone to the Dive Log");

m Thelast addTab method signature creates a tab with atitle, a component,
J; and astring tip. Include the title by typing text enclosed in quote marks.
Since anicon is not provided on the tabs, nul | takes place of anicon
Image name.

" Diver Data

|

J

| statistics featuring AWT la

[FWGTHEW&D Sl - ok s buttons | Next, acomponent, or more specifically, anew class called Vel cone is

|"" Resources '| instantiated. The W&l comre class displays the content for thistab, and is

N covered fully in the next part of this Dive Log tutorial. Lastly, text for a

In addition, the d gring tip is provided. This text appears when a user mouses over the tab.
methods to mani

and special class
Tab with string tip displayed

Each tab initializes a new class that contains the code for that particular tabbed page:

1. Open Di velLog. j ava in atext editor
2. Type or paste the following line of code after the} / / Ends Const r uct or :

private void popul at eTabbedPane()

{

/] Create tabs with titles

t abbedPane. addTab(
"Wl cone",
nul |,
new Wl cone(),

“Wel cone to the Dive Log");




t abbedPane. addTab(
"Di ver Data",
nul |,
new Di ver(),

"Click here to enter diver data");

t abbedPane. addTab(
"Log Dives",
nul |,
new Di ves(),

"Click here to enter dives");

t abbedPane. addTab(
"Statistics",
nul I,
new Statistics(),
"Click here to calculate" +

" dive statistics");

t abbedPane. addTab(
"Favorite Wb Site",
nul |,
new WebSite(),
"Click here to see a web site");

t abbedPane. addTab(




"Resour ces",
nul |,
new Resources(),
"Click here to see a list " +
"of resources");

} /1 Ends popul at eTabbedPane net hod

3. Savethefile.

Tabs that initialize other classes provide organization for the application and prevent classes from becoming overly
long and confusing.

What happens if you do not create classes called Wl cone. | ava,
Di ver.java, Dives.java,andsoforth?

O A. Nothing since there isn't aclass to put into memory yet.

O B. A compilation error because the compiler can't find the named
classes.

O C. None of the above.

Submit

What will happen if you do not create classes yet called Welcome, Diver, Dives, and so forth?

Y ou get acompilation error if the compiler cannot locate every classthat is called in the code. To prevent this type of
error, create classes that can be instantiated. For now, they don't need to do anything other than exist in memory.

Creating Placeholder Classes
Theindividual classes initialized with each tab are covered in the next

installments of the Dive Log tutorial. The Wel comne classis the next class . _
to be covered in detail. Creating Objects

In the meantime, though, so you can compile the Di velog class, create Learn How To Store Datain Objects
empty classes that do nothing but initialize placeholders. For now, these
classes consist only of package and import statements, the class header,
and the closing and opening curly braces. Each classis saved in itsown Creating Class Instances
file.

Beginning Java Objects



http://java.sun.com/docs/books/tutorial/java/data/objectcreation.html
http://java.sun.com/developer/technicalArticles/DataTypes/storingobjects/
http://java.sun.com/developer/Books/begobjects/
http://java.sun.com/developer/onlineTraining/JavaIntro/contents.html#ClassInstances

NS

i
L Y
L.

1. Open your text editor.
2. Copy and paste, or type the following class, in anew file:

package divel og;
[ **
* This class creates the content on the
* W\l cone tabbed pane in the Dive Log
* application.
* @ersion 1.0
*/
/linport for buttons, |abels, and inages
i mport javax.sw ng. *;
[linmport for |ayout nanager

i mport java.aw.*;

public class Wl cone extends JPanel

{ /'l Opens cl ass

}//d oses cl ass

3. Savethisfileas\Vl cone. | ava inthedi vel og
directory.

4. Create classes like thisWel cone class with the titles
Diver.java, Dives.java, Statistics.java,
WebSi te. j ava, and Resour ces. j ava.

Asyou work through the tutorial, you'll be instructed to open these files later and fill them in as each classis covered.


http://developer.java.sun.com/developer/onlineTraining/new2java/divelog/part1/Welcome.java
http://developer.java.sun.com/developer/onlineTraining/new2java/divelog/part1/Diver.java
http://developer.java.sun.com/developer/onlineTraining/new2java/divelog/part1/Dives.java
http://developer.java.sun.com/developer/onlineTraining/new2java/divelog/part1/Statistics.java
http://developer.java.sun.com/developer/onlineTraining/new2java/divelog/part1/WebSite.java
http://developer.java.sun.com/developer/onlineTraining/new2java/divelog/part1/Resources.java

Creating Additional GUI Objects

After the Di veLog constructor calls popul at eTabbedPane, program flow returns to the constructor. Next, a
menu object needs to be created. Like the tabs, creating and pulling the objects together to create a menu is best done
within amethod. Using the typical naming conventions, this method is called bui | dMenu.

Thismethod ispr i vat e to prevent other packages and classes from accessing it, and it isvoi d becauseits only
purpose isto build a menu with amenu item called Exit, and to exit cleanly when Exit is selected. The name suggests
what the method does, and the parentheses are empty because no parameters are required.

Step 3 below shows you how to create application menus using the JMenuBar , JMenu, and JMenul t emclasses.
You instantiate anew JMenuBar and assign it to nb. Next, you instantiate aJMenu object with the variable menu,
andpassintheString "Fil e" tonameanew menu. Lastly, instantiate a menu item object, including the
parameter "Exit" and assigning ittoi t em

1. Open your text editor
2. OpentheDi velLog. j ava file

3. Copy and paste, or type the following code in after the closing
constructor curly brace:

/'l Method header
private void buil dvenu()
{
/'l Instantiates JMenuBar, JMenu,
/1 and JMenultem
JMenuBar nb = new JMenuBar () ;
JMenu nenu = new JMenu("File");

JMenultemitem = new JMenultenm("Exit");

Note: To make the menu functional, anaddAct i onLi st ener
isassigned to the JMenul t em Act i onLi st ener concepts
are abit advanced and are discussed in detail in another part of
the Dive Log tutorial.

After the bui | dMenu iscalled in the Di velLog constructor, the code completes the construction of the Di veLog
object. Next the code needs to get the content pane and adds the t abbedPane object. The frame you have created for
the application is a container, and in this case is the top-level container. All Swing containers have another container
within, which is the content pane, where you place al child containers and components.


http://java.sun.com/docs/codeconv/html/CodeConventions.doc8.html

&
1. Type or cut and paste the code:

/1 Cl oses the application fromthe Exit
/[/menu item
i tem addActi onLi st ener (new Acti onLi stener ()

{

public void actionPerformed(Acti onEvent e)

{

Systemexit(0);

});// Ends buil dMenu net hod

Pull the menu objects together, using the predefined add method, passing in the
variable reference.

2. Add the following:

/1 Adds the itemto the nenu object
menu. add(item;

/1 Adds the nenu object with item
//onto the nmenu bar

nb. add( nmenu) ;

/1 Sets the nmenu bar in the frane

dl frane. set IMenuBar ( nmb) ;

3. Savethefile.

Though it may seem as though the objects created so far have been added to the frame object, they haven't. Instead



objects must be added to a frame's container, the content pane.

Adding Objects to the Frame

The content pane manages the interior of a Swing frame, and
components are added to the frame's content pane rather than directly
to the frame. To do this, ssmply send a message to thedl f r ane
object with the dot operator, calling the get Cont ent Pane method
and call the add method to add thet abbedPane object to the Fundamentals of JFC/Swing: Part |
content pane. Y ou won't need to add anything else to the content pane,
since the tabs instantiate classes, so those are added with the creation \
of the tabs, which in turn have already been added to the

t abbedPane object. !
K Project Swing and Java™ 2D Graphics

Fundamentals of JFC/Swing: Part 11

Trail: Creating a GUI with JFC/Swing

The pack method causes the Window to be sized to fit the preferred
size and layouts of its subcomponents, and the set Si ze method sets
asize for the frame. Even with size and color established, you still
won't see the application without setting the initialized JFr ame component to visible. It might seem odd to do this,
but frequently you need to hide components. For instance, once a user has entered information to atext area, you hide
the text area component, which is no longer needed, then display the text to the screen, or provide a different
component.

This JFr ame for the Dive Log should be visible al the time. Thisdone by calling set Vi si bl e tot r ue with the
following:

dl frane. set Vi si bl e(true);

To hide acomponent, changethet r ue tof al se.
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1. Open the Divelog.javafilein your text editor.

2. Copy and paste, or type this code before the closing } of the
constructor:

dl f rane. get Cont ent Pane() . add(t abbedPane) ;
dl franme. pack();
dl frane. set Si ze( 765, 690);

dl f ranme. set Backgr ound( Col or.white);

dl frane. set Vi si bl e(true);

Y our code should look like this.



http://developer.java.sun.com/developer/onlineTraining/GUI/Swing1/index.html
http://developer.java.sun.com/developer/onlineTraining/GUI/Swing2/
http://web2.java.sun.com/docs/books/tutorial/uiswing/
http://developer.java.sun.com/developer/technicalArticles/GUI/swingmenus/

The Di veLog constructor is finished and defines how the Di velLog object looks and behaves when it isinitialized:
« Theframethat has a set size, background color, and is visible.

« The content pane containsat abbedPane object.

- Thet abbedPane object contains tabs with titles, string tips, and initializes separate classes that contain the
details of those pages. (For now those classes are empty.)

With the instructions about how the Di veLog object is written out within the constructor, only one method remains:

public static void main(String[] args)
{

Di veLog dl = new DivelLog();

What purpose does amai n method serve?

O A. Servesasan entry point for any application.

O B. Callsthe other methods required to run the application.
O C. All of the above.




http://developer.java.sun.com/developer/onlineTraining/new2java/divelog/partl/DivelLog.java

package divel og;

i mport javax.sw ng.*;
i mport java.aw.?*;
i mport java.aw.event.*;

public class Divelog
{ /1 Opens DivelLog cl ass

private JTabbedPane tabbedPane;
private JFranme dlfrane;

public DivelLog()
{ /1 Opens DivelLog constructor

//Create a frame object to add the application
/1 GJ conponents to.

dl frame = new JFrane("A Java(TM Technol ogy Dive Log");

/'l Closes fromtitle bar
//and from menu
dl frame. addW ndowLi st ener (new W ndowAdapt er ()
{ /'l Opens addW ndowLi st ener net hod

public void wi ndowd osi ng( W ndowEvent e)

{ /'l Opens w ndowd osi ng net hod

Systemexit (0);
} /1 Coses w ndowC osing nethod
}); // O oses addW ndowlLi st ener nethod

/1 Tabbed pane with panels for Jconponents

t abbedPane = new JTabbedPane( Swi ngConst ants. LEFT) ;
t abbedPane. set Backgr ound( Col or. bl ue);
t abbedPane. set For egr ound( Col or. white);

/1 Calls a nethod that adds individual tabs to the
/|t abbedpane obj ect.
popul at eTabbedPane() ;

//Calls the nethod that builds the nenu
bui | dMenu() ;

dl frane. get Cont ent Pane() . add(t abbedPane) ;

dl frane. pack();

dl frane. set Si ze( 765, 690);

dl frane. set Backgr ound( Col or. white);
dl frane. set Vi si bl e(true);

} // Ends class constructor

private voi d popul at eTabbedPane()
{ /1 Opens popul at eTabbedPane net hod definition
/]l Create tabs with titles

t abbedPane. addTab(" Wl cone",

http://developer.java.sun.com/developer/onlineTraining/new2java/divelog/partl/DivelLog.java (1 of 3) [12/10/2001 9:02:19 AM]
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nul |,
new Wl cone(),
"Wel cone to the Dive Log");

t abbedPane. addTab(" Di ver Data",
nul |,
new Di ver (),
"Cick here to enter diver data");

t abbedPane. addTab("Log Di ves",
nul |,
new Di ves(),
"Cick here to enter dives");

t abbedPane. addTab(" Stati stics",
nul |,
new Statistics(),
"Click here to calculate dive statistics");

t abbedPane. addTab(" Favorite Wb Site",
nul |,
new WebSite(),
"Cick here to see a web site");
t abbedPane. addTab( " Resour ces",
nul |,
new Resources(),
"Cick here to see a list of resources");
} //Ends popul at eTabbedPane net hod

private void buil dMenu()

{ /'l Opens buil dMenu nethod definition
JMenuBar nb = new JMenuBar () ;
JMenu nmenu = new JMenu("File");
JMenultemitem = new JMenultem("Exit");

/1 Closes the application fromthe Exit
[/ menu item
i tem addActi onLi st ener (new Acti onLi st ener ()
{ /1 Opens addActionLi stener mnethod

public void actionPerfornmed(Acti onEvent e)

{ /1 Opens actionPerfornmed mnethod

System exit (0);
} /1 Coses actionPerforned nethod

}); // O oses addActionListener nethod
menu. add(itenj;
nb. add( nmenu) ;

dl frane. set IMenuBar (nb) ;
}// Coses buil dMenu net hod

/1 main method and entry point for app
public static void main(String[] args)
{ /1 Opens main nethod

Di veLog dl = new DivelLog();

http://developer.java.sun.com/developer/onlineTraining/new2java/divelog/partl/DivelLog.java (2 of 3) [12/10/2001 9:02:19 AM]
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} /1 Coses nmain nethod

} //Ends class DivelLog

http://developer.java.sun.com/developer/onlineTraining/new2java/divelog/partl/DivelLog.java (3 of 3) [12/10/2001 9:02:19 AM]
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package divel og;

i mport javax.sw ng.*;
i mport java.aw.?*;
i mport java.aw.event.*;

public class Divelog
{ /'l Opens class

private JTabbedPane tabbedPane;
private JFranme dlfrane;

public DivelLog()
{ /'l Opens constructor

//Create a frame object to add the application
/1 GJ conponents to.

dl frame = new JFrane("A Java(TM Technol ogy Dive Log");

/'l Closes fromtitle bar
//and from menu
dl frame. addW ndowLi st ener (new W ndowAdapt er ()
{ /'l Opens addW ndowLi st ener net hod

public void wi ndowd osi ng( W ndowEvent e)

{ /'l Opens w ndowd osi ng net hod

Systemexit (0);
} /1 Coses w ndowC osing nethod
}); // O oses addW ndowlLi st ener nethod

/1 Tabbed pane with panels for Jconponents

t abbedPane = new JTabbedPane( Swi ngConst ants. LEFT) ;
t abbedPane. set Backgr ound( Col or. bl ue);

t abbedPane. set For egr ound( Col or. white);

/1A method that adds individual tabs to the

/|t abbedpane obj ect.
popul at eTabbedPane() ;

}// Ends constructor

} //Ends cl ass

http://developer.java.sun.com/developer/onlineTraining/new2java/divelog/partl/tomethod.txt [12/10/2001 9:07:07 AM]
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package divel og;

i mport javax.sw ng.*;
i mport java.aw.?*;
i mport java.aw.event.*;

public class Divelog
{ /'l Opens class

private JTabbedPane tabbedPane;
private JFranme dlfrane;

public DivelLog()
{ /'l Opens contructor

//Create a frame object to add the application
/1 GJ conponents to.

dl frame = new JFrane("A Java(TM Technol ogy Dive Log");

/'l Closes fromtitle bar
//and from menu
dl frame. addW ndowLi st ener (new W ndowAdapt er ()
{ /'l Opens addW ndowLi st ener net hod

public void wi ndowd osi ng( W ndowEvent e)

{ /'l Opens w ndowd osi ng net hod

Systemexit (0);
} /1 Coses w ndowC osing nethod
}); // O oses addW ndowlLi st ener nethod

/1 Tabbed pane with panels for Jconponents

t abbedPane = new JTabbedPane( Swi ngConst ants. LEFT) ;
t abbedPane. set Backgr ound( Col or. bl ue);
t abbedPane. set For egr ound( Col or. white);

/1A method that adds individual tabs to the
/|t abbedpane obj ect.
popul at eTabbedPane() ;

//Calls the nethod that builds the nenu
bui | dMenu() ;

dl frane. get Cont ent Pane() . add(t abbedPane) ;
dl frane. pack();

dl frane. set Si ze( 765, 690);

dl frane. set Backgr ound( Col or. white);

dl frane. set Vi si bl e(true);

} //Ends the constructor

private voi d popul at eTabbedPane()

{ /'l Opens popul at eTabbedPane net hod
/]l Create tabs with titles
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t abbedPane. addTab(" Wl cone",
nul |,
new Wel cone(),
"Wl conme to the Dive Log");

t abbedPane. addTab(" Di ver Data",
nul |,
new Di ver (),
"Cick here to enter diver data");

t abbedPane. addTab("Log Di ves",
nul |,
new Di ves(),
"Cick here to enter dives");

t abbedPane. addTab(" Stati stics",
nul |,
new Statistics(),
"Click here to calculate dive statistics");

t abbedPane. addTab(" Favorite Wb Site",
nul |,
new WebSite(),
"Cick here to see a web site");
t abbedPane. addTab( " Resour ces",
nul |,
new Resources(),
"Cick here to see a list of resources");

} //Ends popul at eTabbedPane net hod

private void buil dMenu()

{ /'l Opens buil dMenu et hod
JMenuBar nb = new JMenuBar () ;
JMenu nmenu = new JMenu("File");
JMenultemitem = new JMenultem("Exit");

/1 Closes the application fromthe Exit
[/ menu item
i tem addActi onLi st ener (new Acti onLi st ener ()
{ /1 Opens addActionLi stener mnethod
public void actionPerfornmed(Acti onEvent e)
{ /1 Opens actionPerfornmed method
Systemexit(0);
} /1 Coses actionPerforned nethod

}); // O oses addActionListener nethod
menu. add(itenj;

nb. add( menu) ;

dl franme. set IMenuBar (nb) ;

} //Ends the buil dMenu net hod
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} //Ends cl ass
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