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In Building an Application, Part 1, you learned about application objects, and that the plans for objects are written

into files called classes. In addition, you learned to use predefined classes from the Java™ API, and to manipulate
objects by calling methods, either your own or predefined.

So far, you constructed the first class of the Dive Log application and the place holder classes that Divel og.java
initializes.
Part 2 reinforces these concepts and introduces the Wl cone class, which covers:

« Inheritance

« Images and text objects

« String concatenation

« Layout managers

Getting Started

In Part 1, you created the Di vel og class, which contained a constructor that builds the frame for the Dive Log

application, aJMenu, and initializesaJTabbedPane object with six titled tabs. Each tab creates an object from
aplaceholder class that, for now, does nothing.

For this part of the tutorial, you need images and the Wel cone. | ava placeholder class. Y ou can use different
images than those provided here, but to prevent problems with layout make them the same size as the images
provided. As you work through the tutorias, you'll discover more ways to customize your application and its
layout.
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1. Savethefollowing imagesto the
di vel og/ i mages directory:
o diveflag.qgif
Image size: 32 by 32 pixels.
o diver.jpg
Image size: 393 by 187 pixels.

2. Or create images of your own, but use the same pixel
sizes as those listed above.

Note: It's assumed you installed the Java™ 2 Platform, Standard Edition on your system, and that you have
completed Part 1 of the Building an Application tutorial.

Inheritance

Applications can consist of asingle class, but most are built with
many classes. The classes that make an application often
communicate through a reference to an object and methods, using the

dot operator. Y ou've seen examples of thisinthe Di veLog class: What is Inheritance?

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

In this example, dl f r anme isthe reference to the instance of a
JFr ame object you created, but the JFr ane class doesn't define a
method called set Si ze. So, where does this method come from?

Examples of Inheritance

\

How can you call amethod on a JFr ame object, when the JFr ane class doesn't define that method? This
process works similar to the way your hair color is passed down to you through your mother or father--through
inheritance. But Java class inheritance gives a developer much more control over the child object than human

inheritance does.

Because you instantiated an object of type JFr ane, the Di velLog classinherited all the methods that JFr ame
contains. In addition, the Di veLog classinherited the methods that JFr ame inherited. The JFr ane class

inherits methods and fields from several classes up the hierarchy tree:
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Package  Class

java.lang.Object

1nyR:awet-Somponant Inherited
=etVizible () methods

java.awt.Container

java.awt.Window
paclk ()

java.awt.Frame

javax.swing.JFrame
zetContentPane ()

JFrame Class Hierar chy

All classes inherit from class Obj ect automatically. In addition, when you create an object of the JFr ane type,
this new object aso inherits from the Fr ame, W ndow, Cont ai ner, and Conponent classes. Tocall a
method from one of these inherited classes, you generally use the dot operator with your reference variable. The
set Si ze method was inherited from the Conponent class.

Not all inherited methods and fields are accessible, yet they are part of the make-up for that object. Later, you'll
learn more about accessing certain types of datafrom parent classes.

Thereisamore direct way to inherit from specific classes: use the ext ends keyword in the class declaration. By
using ext ends, your child (also called subclass or derived class) inherits from the parent or super class(es) and
frees you from having to:

« Instantiate that desired inherited classto get to its methods and fields.
« Cal amethod from the super class with a variable reference and dot operator.

In other words, the ext ends keyword allows your class to inherit from a class of your choosing, unlike human
inheritance in which you have no choice of who your parents are or what traits you inherit from them.

Tomakethe D veLog child class achild of the JFr anme parent class, you type:

public class D veLog extends JFrane

Now you have specified a class you want your subclass to inherit from, and it becomes that type of class. Using
the above statement, you make the Di velLog classatype of JFr anme object, just like aLabrador puppy isa
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L abrador type of dog.

By extending to the the JFr ane class, thereis no need to instantiate J Fr ane in your class to get to its methods,
as shown in the previous lesson:

dl f ranme. addW ndowLi st ener (new W ndowAdapt er ()
dl f rame. get Cont ent Pane() . add(t abbedPane) ;
dl frame. set IMenuBar ( nb) ;

Instead, you can write the method call without the variable
\ dl f ranme. You cal the inherited methods by their names:

A child class can change the behavior of .
any inherited method by overriding that get Cont ent Pane() . add(t abbedPane) ;

method. addW ndowLi st ener (new W ndowAdapt er ()
§ See Overriding Methods get Cont ent Pane() . add(t abbedPane) ;
set JMenuBar ( mb) ;

K The parent class, JFr ane, has a constructor you can call by using
thesuper keyword. Di veLog can call the parent JFr ame constructor and supply the St r i ng to appear at the
top of the frame window as follows:

super ("A Java(TM Technol ogy Di ve Log");

In human inheritance, you get some genes from your mother and some from your father. With class inheritance,
by using the ext ends keyword, the Di veLog object isaJFr ane object with additional features that you
added. In other words, the Di veLog object has everything a JFr ane object has and more. In addition to having
aframe with atitle, the Di veLog object, derived these from the JFr ane object, has:

« aTabbedPane object
o tabswithtitles
« memory reserved from place holder classes where you create more objects.

To improve this class, you can movetheset Si ze( 765, 690), set Backgr ound( Col or. white), and
set Vi si bl e(t rue) methodsinto the mai n method. Since Di velLog isatypeof f r ane object, it makes
sense to set size and background on the newly instantiated Di velLog object once it's built, rather than when it's
being constructed. But either way works.

Y ou don't need to rewrite your Di veLog. j ava to continue with this tutorial, but it isagood exercisein
inheritance.


http://java.sun.com/docs/books/tutorial/java/javaOO/override.html
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1. OpenDi velLog. j ava inyour editor.
2. Change the class from:

public class DivelLog

to:

public class D veLog extends JFrane
3. Deletethe variable declaration: pri vate JFrane dl frane;
4. Changethe old JFr anme constructor:

JFranme dlfrane =
new JFranme("A Java(TM Technol ogy D ve Log");

to:

super ("A Java(TM Technol ogy D ve Log");
5. Removethedl f r ane. from the methods.

6. AfterinitializingaDi veLog objectin mai n, usethed| variableto call
theset Si ze( 765, 690),set Backgr ound( Col or. whi te),
andset Vi si bl e(true) methods.

For example:

dl . set Si ze( 765, 690);
7. Savethefile.
8. CompiletheDi velLog. j ava classwith:

On aWindows platform:

C.\di vel og>javac -classpath C\ DivelLog.java

In the Solaris™ operating environment:

di vel og% j avac -cl asspath /hone/usr/ DivelLog.|ava

Note: You must beinthedi vel og directory while running this command.
Make sure there is a space between thelast\ or/ beforeDi velLog. | ava.

The next Dive Log class ext ends aclass to gain the benefits of inheritance. The VWl cone class holds the
content for the first tab in the Dive Log application.

Which class should the W&l cone class
extend?
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O A.JFrane
O B.JPanel
O C. Neither

Submit

Which class should the W&l cone class extend?

The Wl cone class extends the JPanel class, making it aJPanel object without having to instantiate the
JPanel classwith the newkeyword. In addition, the JPanel isan important type of container.

Containers and Components

Containers and components are the ingredients of the GUI
construction kit on the Java™ platform. Thej ava. awt and

j avax. swi ng packages provide predefined containers and
components to use in your applications, and you can develop or
customize your own.

Swing Components and the Containment
Hierarchy

Widgets, Widgets, Widgets

The Dive Log application uses predefined containers and Using Top-Level Containers

components, customized to meet the needs of asimple divelog. In
the Di veLog class, you created aframe container, either by
extending to the JFr ane class, or by creating a JFr ane object with
the keyword new. In addition, you created a second container:
JTabbedPane, on which you initialize containers and components.

Using Intermediate Swing Containers

\

Before continuing with the Wel cone class, where you add another container and components, you should
understand the purpose of containers and components.

Containers

Real world objects need containers. Y our car has aframe that holds other types of containers such as doors, a
trunk, a front-end that encloses the engine, and a compartment that contains passenger objects like seats and
controlsto drive the car. In addition, your car has numerous other containers with smaller parts, or components,
within. Software application containers also hold containers that hold numerous objects and often other
containers.

A GUI application has at |east these objects:
« A frame container to hold the visual and non-visual parts of the GUI.

« A panel container that is sectioned into a specific layout.
« Components that are added to the panel within the specific layout sections.


http://java.sun.com/docs/books/tutorial/uiswing/overview/hierarchy.html
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g Follow these steps...

AT
g

1. Openthe Wl cone. | ava filein your text editor.

2. Extend the Wl cone classto JPanel inyour class
declaration if you have not done so already in Part 1.

public class Wl cone extends JPanel
{ /1 Opens cl ass

}//Closes class Wl cone
3. Savethefile.

Since the Wl cone class extends the JPanel class, you are making this object apanel, in particular aJPanel ,
which is a container. Now you've created an application with:

« A frame container that contains a

« content pane container that contains a

« tabbed pane container that contains a

« panel container to hold other containers or components

JFrame
ContentPane
JTabbedPane

A Java(TM) Technology Dive Log

File

Diver Data
Log Dives

‘Favorite Web Page

I
| Statistics
! Resources

Containerscreated so far

Components

Software components enable users to interact with an application, both passively and actively:

o Passively
Components display text, titles, and images.



Building an Application: Part 2: Introduction to Inheritance, Panels, and Layouts

o Actively

Components enable users to request or give information through buttons, menus, radio buttons, text fields

(holds short strings), and text areas (holds long strings).

Y ou see many components on the browser you are using now, such as:

Buttons

Scroll bars

Text fields

Text and images

The Project Swing library has many predefined components available for use in your applications. When you
create components, these objects can inherit methods from the JConponent class, such as:

set Backgr ound( Col or bg)

set For egr ound( Col or fQ)

set Opaque( bool ean i sOpaque)
set Tool Ti pText (String text)
set Vi si bl e(bool ean aFl ag)

Some of these methods should look familiar, as they were used in the Di veLog class. The important point about
these methods is that you can call them on any component you create. Y ou'll see those methods at work soon.

In the next programming exercise, you will create these passive components, shown below:

Two images
Text

o A text area
o Border with atitle
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n Javal T Technology Dive Log

- Welcome to the Java Technology Dive Log

This application uses a typical Graphical User Interface (GUl,
featuring AWT lavout managers and Project Swing compaonents, such
as buttons, baorders, text areas, menus, and mare.

In addition, the dive log's functionality uses AWT event handlers,

methods to manipulate data, Java /0 to save user input ta files, and
special classes to include HTML pages with live links.

1

Componentsin the Welcome class

And these objects:
« Label with an image and text
o Textarea
« Second label with an image

AL LR L L L
& i

LET LT o
S

1. Openthe Wl cone. | ava filein your text editor.

2. Add the following variables just after the opening
curly brace for the class. This variables do not yet
have assignments:

o private JLabel jI;

o private JTextArea ta;

o private JLabel diver;
3. Savethefile.

These variables are declared pr i vat e. Thereisn't any reason for outside classes to access them directly. In
addition, these variables aren't given their assignments yet, because declaring them outside a method makes them
available to therest of the class. Initializing the variables within the class constructor forces these objectsto be



Building an Application: Part 2: Introduction to Inheritance, Panels, and Layouts

built when the classitsalf isinitialized.

Setting up the rest of the Wel cone panel takes four steps. Here, step two is missing:

1. Declare variables.
2.

3. Create GUI objects, such as labels, images, and so forth.
4. Add the objects to the panel.

Which is step 2?

O A. Setalayout manager inthe Wl come constructor.
O B. Createanai n method for this class.
O C. Neither.

Submit

Which is step 2?

Setting alayout manager in the constructor is the second step in the creating the Wel comnre panel. The Di velLog
classisthe entry point for the Dive Log application and contains the only mai n method that this application
needs. From there, all other classes you created are initialized, so no other mai n methods are needed.

However, alayout manager for each classis necessary.
Layout Managers

Before building and adding components to a container, it's good
to have some idea of how you want those components arranged.
Real world objects, like the furniture in your home, are arranged
and set in specific locations, according to which objects need to
be close to one another and which objects can be spaced farther
apart. For instance, it might not make sense to put your couch
beside your television, but it would make sense to set the couch in
front of the television with some space between the two objects.

Exploring the AWT Layout Managers

Effective Layout M anagement

Lesson: Laying Out Components Within a
Container

Application objects also need to be arranged. Layout managers are special objects that position the objects you
create and add to containers. Each container, such as JFr ane and Jpanel have alayout manager associated
with them.

The Swing tool set primarily consists of the layout classes provided by the Abstract Window Toolkit (AWT),
which has five layout manager classes:

o Fl owLayout

« GidLayout

« Border Layout
« CardLayout

« &idBaglLayout

In addition, Swing has several layout managers, such as the box, scroll pane, overlay, and viewport layouts.
Deciding which manager to use depends on how you want to arrange the components within a container.


http://staging.eng.sun.com:5018/developer/technicalArticles/GUI/AWTLayoutMgr/
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The simplest layout manager is flow layout because it arranges components from |eft to right. There are limited
uses for this layout. If you have only one or two components in your application, then flow layout might be
sufficient.

Border Layout Manager

The border layout manager is an easy-to-use layout manager. It is popular because you can do so much or so little
with it.

Five components may be added to the border layout manager and arranged on any of the four borders and in the
center. This pattern is similar to geographical locations indicated by North, South, East, West, and Center in the
image below:

JFrame
ContentPane
J1abpedPane panel with BorderLayout
A Java(TM) Technology Dive Log

File

| Drver Data
| Log Dives
| Statistics
|
I

‘Favorite Web Page
" Resources

Dive Log containerswith Border layout showing all five regions

If the application is resized, the components are resized accordingly, and the arrangement is preserved and
maintained by the layout manager. Each region is stretched to fill the container. Notice how North and South
regions extend to the left and right edges. Also note that the West, Center, and East areas do not extend to the
upper and lower edges.

Only five components may be added to the border layout, one in each region. Y ou can overcome this limitation
by adding another container, such asaJPanel , with its own layout within that container. For instance, you
might add aJPanel to the South panel, and thisnew JPanel might also use the border layout. Then you can
add five more components to the South panel. Y ou can do this endlessly and make complex layouts with many
different layout managers. Y ou'll see an example of this technique later.

Contrary to placing layouts within layouts, you don't have to make use of all five regions of the border layout
manager.
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Border layout using only threeregions

Like the illustration above, the Wl cone class uses the border layout with only three regions occupied by
objects.

To start, you need to set up the class constructor, and call the method to use the border layout manager for this
Wl cone container.

soened| Follow these steps...

AT
-

1. OpentheWel cone. j ava filein your text editor.
2. Create a constructor for this class:

public Wl cone()

{ I/ Opens constructor

} // Coses constructor

3. Immediately following the opening curly brace of the
constructor, call theset | ayout method:

set Layout ( new Bor der Layout ());
4. In addition, set the background color of this panel:
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set Backgr ound( Col or. white);
5. Savethefile.
Y our code should look match this Welcome.javafile.

Theset Layout method comes from the Cont ai ner classand isinherited by making this classaJPanel .
The method sets a layout for the container by initializing a layout object that you specify as a method argument.
In this case, you initialized an object of the Bor der Layout class, which makes this Wl cone container
managed by a border layout manager. Instructions for adding objects to this container in the arrangement of a
border layout is covered later.

At this point, you are ready to create the components that are later added to the panel and arranged by the layout
manager.

Y ou declared three variables at the beginning of the Wel cone class. Within the constructor, you create the
objects to assign to those variables:

« A diveflagimage with atitle

« A text areawith atitled border

« Animage of adiver and fish

Which classes should you initialize for the image, text, and text area objects?

O A. CreateJLabel , | magel con, and JText Ar ea classes.
O B. DeclareJText,JA F, and JText Ar ea.
O C. Neither.

Submit

Which classes should you initialize for the image, text, and text area objects?

To display text and images, the JLabel and | nagel con classes are used. A label isashort string of text with,
or without, an associated icon image. Labels are generally used to display titles or to label other application
objects, such astext fields or text areas. You usetheJLabel and| conl mage classto display thetitle and dive
flag on the W&l cone panel. The class JText Ar ea isused for text areas.

Labels and Images

A JLabel objectisone of the most simple componentsin the
Project Swing library. You use JLabel to display text and or
images in much the same way as areal-world label. The label itself
holds the text and image much like the label around a can of
vegetables.

How to Use Labels

How to Use [cons

Thisishow you display atext label in an application:

1. Initialize an object of the JLabel classwiththenew
keyword.

2. Assignit to avariable name that is short yet descriptive.
3. Supply the desired text inthe JLabel constructor.



http://java.sun.com/docs/books/tutorial/uiswing/components/label.html
http://java.sun.com/docs/books/tutorial/uiswing/misc/icon.html
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4. Add the labdl to the panel.

JPanel JLabel

String provided in constructor
Label construction parts

The illustration above shows how the various parts of alabel construction come together. The label is built with a
St ri ng todisplay by adding it to the JLabel constructor, and the label is added to aJPanel . Thislabel also
has a blue background and a white foreground.

In the code below, asimple JLabel is created:

JLabel text = new JLabel ("This is text on a JLabel.");

So far alabel object with text is created by identifying the object astype JLabel , assigning it to the variable
t ext , using the keyword new, and providing thetext asa St r i ng object to appear on the label.

To actually display it in the application, however, the label must be added to the panel.

Recall that the Wel cone classisatype of JPanel becauseit extendsto the JPanel class. This subclass

Wl cone inherits methods from the Cont ai ner class, including one called add. To add the label to the panel,
call the method by name, add, and provide the name of the object you want to add to the panel, in this case
text:

add(text);

Those two lines of code display thetext This is text on a JLabel . You can changethe way the text
appears by using different JLabel constructors, or by referencing the variable name with a method, such as
applying a specific font face, or having the label appear in a specified color.

Asyou saw, methods from the Conponent class are inherited and readily available by using your object
variable name with the dot operator and calling the method:
t ext. set Foreground( Col or.red);

TheJLabel classalso has methods that allow you to manipulate your label object. The
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set Hori zont al Al i gnnent method positions the label object:

text.set Hori zont al Al'i gnnent ( Sw ngConst ants. Rl GHT) ;

Here, as before, name the object you want to manipulate, then call the method using the dot operator and the
method name. Passin the Swi hgConst ant s class, the dot operator, and the position you want the object to be
placed.

In addition, you can create JLabel objectswith constructors that build some of these details, such as position,
into the label upon creation:
JLabel text = new JLabel (

"This text will be centered.", JLabel.CENTER);

An application called Label.java demonstrates the concepts covered so far, and results in the following:

E3Label Demonstration

Label displaying red text with a white background.

Therunning application with one label

Note: Because only one component is added to this application, the default flow layout manager is sufficient.

TheJLabel classalso offersaconstructor that displays and image icon with the text, which is detailed in the
next section.

Displaying Images with Imagelcon and JLabel

To display images, you create an object with the | magel con class and provide the constructor with an image
filein aformat supported by the | magel con class, suchas. gi f or. j pg. Theimage format can be passed to
the the constructor as a

o String withthefile name

« URL object specifying the location of the image
« | mage object

» Btyearray of theimage data.

Thel magel con object can then be loaded intoaJLabel , JBut t on, IMenul t em or similar component.
All thisisdonein one step dueto ahandy JLabel constructor:
JLabel (String text, Ilcon icon,
i nt horizontal Ali gnnment)
Whereit saysl con i con, youinsert thel magel con constructor that you want to use. For instance:
/'l assigns the variabl e i nagelLabel
/1 as a JLabel type

JLabel i1 magelLabel =
/'l Initializes a JLabel object with
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/'l a String object,
/1 Label with an I nmage.
new JLabel ("Java Technol ogy D ve Log",

/'l Initializes an | nmagel con object,
/'l specifically a diveflag.gif in a
/1l directory called inmges.

new | magel con("i mages/ di veflag.gif"),
/|l Centers the JLabel object.

JLabel . CENTER) ;

The code above createsaJLabel object that acts as a container for the | magel con object and text, as
illustrated below:

Imagelcon JLabel

"I Java Technology Dive Log

JPanel String text from constructor

JL abel with Imagel con

Now that the label and image object are initialized and assignedtoj | , you can call other methods on that object
to change some of the default characteristics, such as the font face used in the text.

The JConponent class has amethod set Font just for this purpose. The method requires a Font object asan
argument, meaning you must initialize the Font class with the newkeyword. The Font classinitialization
requires three arguments:

« A Stri ng representation of the font, suchas" Couri er”
« The style of the font, such as Font . BOLD
o Ani nt for the point size of the font, such as 14

To change the default font displaying on the JLabel , you use:

jl.setFont(new Font ("Ti nes- Roman", Font.BOLD, 17));

This code setsthefont to Ti nes Ronan, inbol d, at 17 pointsonthej | object.
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1. OpentheWel cone. | ava filein your text editor.

2. Ontheline after the call to the set Layout method, Initialize the
JLabel and| magel con object:

j1 = new JLabel ("Java(TM Technol ogy Di ve Log",
new | magel con("i mages/diveflag.gif"),
JLabel . CENTER) ;
j|.setFont (new Font (" Ti nes- Roman",
Font . BOLD, 17));

3. Savethefile.

Now the text appears in the the font face, style and size that you set.

Text Areas with JTextArea

The JLabel isused to display small strings of text. To display large blocks of text, you initialize an object of the
JText Ar ea class. You have already set up avariable for atext areaobject caledt a at the top of the class. Next
you create the text area object and assign it to the variable you created.

In the Wl cone class, you use the following JText Ar ea constructor:

JText Area(String text)

Y our code will looking something like:

ta = new JText Area("This application uses a
typi cal G aphical User Interface (GUJ),

featuring AW | ayout nanagers and Proj ect
Swi ng conponents . . .");

But there is a problem with the code above. If you compile that constructor as written, you get an error.

Why won't the code sample compile?

O A. TheStri ng can't contain an ellipsis.
O B. TheStri ng contains hard returns.
O C. Neéither.

Submit

Why won't the code sample compile?

Y ou get a compile error because of the hard returnsin the St r i ng. Y ou can write along, continuous St r i ng
without breaks or hard returns, but that makes it difficult to work in your text editor. Instead, break the St ri ng
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into smaller pieces, staying within the screen of your text editor, using St r i ng concatenation.
Formatting Text Areas

Because alarge block of text is displayed in the text area,

some formatting is needed. Long strings need to be broken
into smaller parts that can be joined as one, and paragraphs
require new lines between them. In addition, you may want
the text to appear in a specific font or style. For thiskind of

\ Strings and the Java Compiler
|
formatting, the Java™ programming language uses: \

Class String

Using Text Components

« String concatenation
o Character sequences
« Predefined methods

Fundamentals of Swing: Part 1

Class JTextArea

String Concatenation

Joining two or more St r i ng objectsis called string concatenation. To join the stringsto formone St r i ng
object, you use the + operator. Strings are always enclosed in quote” " marks. The first quote tells the compiler
when it reaches the beginning of one St r i ng object, and the next quote tells it when it reaches the end of that
String.

The + operator tells the compiler to store the following object with the first object and assign the concatenated
object to the variable on the | eft side of the assignment = operator:

firstString = "Java Progranm ng";
secondString = " is a lot of fun";
conbineString = firstString + secondStri ng;

ResultsinJava Programmng is a | ot of funassignedtoconbi neString.You getthesame
result with the following:
singleString =
"Java Programmng” + " is a lot of fun.";
And again the same results with:
singleString = "Java Progranmm ng" +
is alot of fun.";

Note that each quote pair ison asingleline. It doesn't matter if the concatenation operator is with the first line or
the second line, as long as the quote pairs appear on a line together. If the quote pair is broken so the first quote is
on one line and the second on the next line, you get a compile error something like:

uncl osed string literal
println("Java Programmng is
Character Sequences

String concatenation solves the problem of long strings that you need to break up, but it doesn't create space
between paragraphs. To create anew linein the text you need to use an escape sequence.


http://java.sun.com/docs/books/tutorial/java/data/stringsAndJavac.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
http://java.sun.com/docs/books/tutorial/uiswing/components/text.html
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http://java.sun.com/j2se/1.3/docs/api/index.html
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The backslash (\ ) is an escape character that indicates to the compiler that you want a specia character. Y ou
escape characters you want to display, such as quotesor < >. In addition, the backslash, in combination with
certain characters, results in the insertion of atab, carriage return, or anew line.

To create paragraph space, use\ n to insert anew line. Now you can populate the JText Ar ea object with the
text you want to display.

l ongString = new JText Area("This shows you how to display" +
" long strings by concatenating them" +

Encl ose each string in quotes and" +

concatenate each line wwth the + operator.");

Change thistext to suit the needs of your application, or use the text provided.
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1. OpentheWel cone. | ava filein your text editor.

2. Add the following to create atext area with the text and assign it to the variable
ta:

ta = new JText Area("This application uses a" +

" typical G aphical User Interface (GQUJ)," +
featuring AW | ayout managers and Project" +
Swi ng conponents, such as buttons, borders," +
text areas, nenus, and nore." +
\n\nln addition, the dive log's functionality" +
uses AW event handl ers, nethods to mani pul ate" +
data, Java I/Oto save user input to files," +
and special classes to include HTM. pages with" +
live links.");

3. Savethefile.

Notice each line has a string enclosed in a set of quotes, followed by the concatenation operator to join the strings.
The escape sequence\ n creates anew line, and \ n\ n creates two new lines to give extra spacing between

paragraphs.
Methods

The JText Ar ea class has methods to handle several formatting issues:

« set Font (Font f)
Sets the current font face, style, or size.

« setLi neWap(bool ean wrap)
If settot rue, lineswrap if they are too long to fit within the allocated width. If settof al se, thelinesare
not wrapped.

« set WapStyl eWor d( bool ean wor d)
If settot r ue thelineswrap at word boundaries such as white space. If settof al se, thelineswrap at
characters.
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Many more methods are available in the JText Ar ea class, but those shown above are used in the Wel cone
class. In addition, J Text Ar ea inherits methods from the J Text Conponent class. A method specifically used
inthe W&l cone class:

» set Edi t abl e( bool ean b)
Makes the text component either editable or not.

The JText Conmponent class also has many methods available for using the JText Ar ea as an input box for
users. Those features are demonstrated in other classes of the Dive Log application. In addition, JText Ar ea has
other constructors, which allow you to set a specific size, and is also demonstrated later in the tutorial.

In the next programming exercise, you set a specific font face, style, and size for the text area, set line wrap to
t r ue, set the wrap style to wrap at word boundaries and disallows users to edit by putting set Edi t abl e on
fal se.

1. OpentheWel cone. j ava filein your text editor.
2. Add the following methods immediately after the text area initialization:

ta. set Font (new Font (" SansSerif", Font.PLAIN, 14));
ta.setLineWap(true);

ta.set WapStyl eWord(true);

ta.set Edi tabl e(fal se);

3. Savethefile.

Theset Font method iscaled onthet a object by using the dot operator. Y ou provide the method arguments
by initializing the Font class with the new keyword.

The Font class constructor needs the following arguments:
« AfontnameasaString
« Stylefield from the font class with the dot operator
o Thepoint size

The three methods set Li neW ap, set W apSt yl eWr d, set Edi t abl e require aboolean keyword,
meaning simply they aresettot r ue or f al se. Settingset Li neW ap andset W apStyl ewrd totrue
forcesthet a object to wrap the lines of text to the size of the text areawindow, and it makes the breaks at white
spaces between words. The argument f al se for theset Edi t abl e method makes the text arearead only and
does not alow for any editing features.

Decorating with Borders

Border decorations are aesthetically pleasing and allow developers to add atopic to a section, or title an object. In
addition they aid the user by defining specific areas of a screen, or sectioning a screen into logical areas.

Y ou can create beveled, etched, empty, compound, matte, raised bevel, or titled borders with methods from the
Bor der Fact or y class. First, though, you call the set Bor der method from the JConponent class.



http://java.sun.com/j2se/1.3/docs/api/javax/swing/BorderFactory.html
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Openthe W&l cone. j ava filein your text editor.
Cadll set Bor der on the object you want to have a border.

Call theBor der Fact ory classand thecr eat eTi t | edBor der
method with the dot operator:
t a. set Bor der ( Bor der Factory. createTi t| edBor der

4. Providethe St ri ng you want to appear asthetitlein the
creat eTi t| eBor der method:
("This is a Title"));

The method call should look like:

w N E

t a. set Bor der (Bor der Factory. createTit| edBorder (
" Welconme to the Java Technol ogy Dive Log "));

o Savethefile.

Thet a variable name identifies which object needs aborder. The set Bor der ( Bor der bor der) takesthe
Bor der Fact or y classas an argument, calling itscr eat eTi t | edBor der method with the dot operator, and
providesthe St r i ng to display with the border.

Try out other borders, checking to see what kinds of arguments they require from the Bor der Fact ory
documentation.

To add the last image of the W&l comnre pandl:
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. Openthe Wl cone. j ava filein your text editor.
. InitiadlizeaJLabel withthe newkeyword.
. Include an empty St r i ng (No text appears with thisimage).
. Initialize an instance of the | magel con class.
. Inthel magel con classinitialization, include:
o A Stri ng for theimage name and path
o A JLabel fieldto designate position

o Add the following code to your file, just after the methods you
caledont a:

aa b~ W DN P

di ver = new JLabel ("",
new | magel con("i mages/ di ver.jpg"),
JLabel . CENTER) ;

6. Savethefile.
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Note: You can write the above all on oneline. It has been split here only to prevent printing
problems, but it compilesif you copy and paste because quote pairs have been not been split.

So far you
» Declared three variables.
« Initialized and assigned objects to each of those variablesin the constructor.
« Sent called methods on those objects to manipulate them using the dot operator.

The last step in completing this panel is adding the objects to each to aregion of the layout. This brings you back
to the border layout manager.

Constants are easy to identify in code because they are written

O A. Inuppercase letters, such as Pl

O B. Writtenininitial caps LoanAnount

O C. Withthefirst word in lowercase, and the second word in uppercase,
such asr edBackgr ound

Submit

Constants are easy to identify in code because they are written

Constants are written in all uppercase letters, such as Pl , NORTH, RATE. A constant is a value that never changes.
The Mat h class, for instance, has constants you can use, such as Pl . The Bor der Layout classcallsits
constants constraints to identify a specific location in the layout. Y ou might use constants of your design to
represent afixed date, arate that remains the same for long periods, or a specific day of the year.

Adding Objects to the Panel

Adding the objects you created to the panel isthe last step in creating

the Wl cone pandl.
Class JPanel

Recall that you don't need to use al five regions of the border layout.
Because there are only three objects to add, you only need to use
three regions of the border layout:

Class JTextArea

Class BorderL ayout

Class BorderFactory

|
k
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Using three border layout regions

Each region isidentified by its location and its behavior. The locations are similar to geological mapping, and
each are given values called constraints. The behaviors affect how much space appears around a component as a
window isresized:

Bor der Layout . NORTH constraint

Placement: Uppermost region, approximately

Behavior: Thisareaonly gets as tall asthe component you place within it, but it stretches horizontally to
fill the window.

Bor der Layout . SOUTH constraint

Placement: Bottom area of the screen, approximately

Behavior: Like NORTH, this area only gets astall asthe component you place within it, but it stretches
horizontally to fill the window.

Bor der Layout . EAST constraint

Placement: Right-hand screen area, approximately

Behavior: This area only gets as wide as the component you add, but it stretches vertically to fill the
window.

Bor der Layout . \EST constraint

Placement: Left-hand screen area, approximately

Behavior: Like EAST, this area only gets as wide as the component you add, but it stretches vertically to
fill the window.

Bor der Layout . CENTER constraint

Placement: In the center if components surround it, otherwise from center to whichever side does not have
an occupied region.

Behavior: Like EAST and VEST, this area only gets as wide as the component you add, but it stretches
vertically to fill the window.
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The purpose and importance of the region behaviors becomes more obvious as you add components and
experiment with the different regions you can add them to. For now, add the components, using only the NORTH,
CENTER, and SOUTH constraints.
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1. OpentheWel cone. | ava filein your text editor.

2. On aline before the closing curly brace of your class constructor, add
the following lines of code to add the objects to the panel, using the
border layout manager regions:

add(j !, BorderLayout. NORTH);
add(ta, BorderLayout.CENTER);
add(di ver, BorderLayout.SOUTH);

3. Savethefile.

Your V| cone. | ava file should match thisWel cone. | ava

Compiling the application is the same asthe Di velLog class. When you compile the Di velLog class, all class
that it calls compile as well, including the Wel corme class that you just added to.

Compiling Code and Running the Application

Assuming you have the Java™ 2 Platform, Standard Edition (J2SE™) installed, and you've created a directory
called di vel og, compiletheDi velLog. | ava file.

1. CompileDi velLog. j ava asfollows:

On aWindows platform:

C.\divel og>j avac -classpath C.\ D velLog.java

In the Solaris™ operating environment:

di vel 0g% j avac -cl asspath /hone/usr/ D velLog.java

Noteyou areinthedi vel og directory while running this command, and
be certain to insert a space between thelast\ or/ before
Di velLog. j ava.

2. Run the Dive Log with the following:

Windows:

C.\divel og>j ava -classpath C.\ divel og. D veLog
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Solaris:

di vel 0g% j ava -cl asspath /hone/usr/ divel og. Di veLog

The application should look similar to the image below:
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Click toenlarge

Test the way the different regions behave by adding the components to different regions. Thisis done by
changing:
add(j |, BorderLayout.NORTH);

to:

add(j |, BorderLayout.WEST);
Also, try changing the pane layout to FI owlLayout , then add the components with:

add(j1);

In the next part of the tutorial, you will work with the border layout manager again and learn more about the
region behaviors and how different types of components resize within those regions. For now, experiment with
adding additional components and moving them to different regions of the border layout manager.

Summary

Part 2 of the Dive Log tutorial reviewed Java programming concepts from Part 1 and introduced new ones.

Inheritance
o A classdirectly inherits from a specific class by using the ext ends keyword.
« Extending a specific class gives your child class features of the parent class and more.
» Extending a specific class allows you to override methods of the parent class

Containersand Components
« Containers and components are the basic ingredients of the Java GUI.
« A panel isacontainer that can hold components and other containers.
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o A JLabel isasimple container that holds text and images.
o A JText Ar ea isacomponent that holds multi-line text and has predefined methods for some formatting.

Layout Managers
« A layout manager is an object that arranges components on a panel.
« There are many predefined layout managers for developersto use in applications.

« Theborder layout is aflexible layout manager that has five usable regions, arranged much like a
geographical map.

The Dive Log application classes serve as introductory examples to Java programming. It is not a comprehensive
guide to the Java programming language, but instead as an example of an application that teaches basic Java
programming concepts. The concepts are repeated in subsequent Dive Log tutorial parts as each class that makes
up the tabbed panes is defined.

The Dive Log tutorial series covers more about methods, objects, and constructors in addition to creating other
Swing GUI components and functionality. Each Dive Log class introduces new ideas as well as repeats what has
been presented in earlier parts of the tutorial. In addition, each class representing a tabbed pane gets progressively
more complex in terms of features and programming concepts.

Look for Part 3: Event Handling, Text Fields, Check Boxes, Inner Classes.

About the Author

Dana NourieisaJDC staff writer. She enjoys exploring the Java platform and creating interactive web
applications using servlets and JavaServer Pages™ technologies, such as the JDC Quizzes, L earning Paths and
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package divel og;

i nport javax.sw ng. *;
i nport java.awt.*;
i nport java.awt.event.*;

public class DivelLog extends JFrane

{
private JTabbedPane t abbedPane;

public DivelLog()
{

[/ Create a franme object to add the application
/1 GU conponents to.

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

[/ Closes fromtitle bar
//and from nmenu
addW ndowLi st ener (new W ndowAdapt er ()

public void w ndowC osi hg( W ndowEvent e)
{
System exit(0);
}

1)
/'l Tabbed pane with panels for Jcomponents
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 A nmethod that adds individual tabs to the
// t abbedpane obj ect.
popul at eTabbedPane() ;

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

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

}

private void popul at eTabbedPane()

{
/] Create tabs with titles

t abbedPane. addTab(" Wl cone",
nul |,
new Wl conme(),
"Wl 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 Di ves",
nul |,
new Di ves(),
"Click 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(),
"Click here to see a web site");
t abbedPane. addTab(" Resour ces",
nul |,
new Resources(),
"Click here to see a list of resources");
} // Ends popul at eTabbedPane net hod

private void buil dMenu()

{
JMenuBar nb = new JMenuBar () ;
JMenu menu = new JMenu("File");
JMenultemitem = new JMenultem "Exit");

//Closes the application fromthe Exit
[/ menu item
i tem addActi onLi st ener (new Acti onLi st ener ()

{

public void actionPerformed(Acti onEvent e)

{
System exit (0);
}

});// Ends buil dMenu mnet hod

menu. add(item;
nb. add( mrenu) ;
set JMenuBar ( mb) ;

}

public static void main(String[] args)

{

Di veLog dl = new DivelLog();

dl . pack();

dl . set Si ze( 765, 690);

dl . set Backgr ound( Col or. white);
dl . setVisible(true);



} //Ends cl ass



package divel og;
/**
* This class creates the content on the
* \Wel cone tabbed pane in the Dive Log
* application.
* @ersion 1.0
*/

i nport javax.swing.*; //inported for buttons, |abels, and imges
inport java.awt.*; //inported for |ayout nanager

public class Wl cone extends JPanel
{ //Opening class

}/ /1 oses class Wl cone



i mport java.aw.*;

i mport java.aw .event. W ndowAdapt er;
i mport java.awt.event. W ndowEvent ;

i mport javax.sw ng. *;

public class Label extends JPanel
{ /'l Opens class Labe

[/ Variable to use for | abe

JLabel text;

[/l d ass constructor where the | abel
/[l is created

publ i c Label ()
{ /'l Opens constructor for Label objects

/1 Uncomment the line below if you want
/1l the panel itself to be white as well.
/1 This line of code sends the nethod
/1l message to the super class, which is
/1 JPanel

/'l super. set Background(Col or.white);

I/l Creates the label with a text String
/1 and centers it.
text = new JLabel (
"Label displaying red text " +
"with a white background.",
JLabel . CENTER) ;
/'l Sets the | abels background
/1 color to white.
t ext. set Backgr ound( Col or. white);
/1l Sets the foreground color, in this
/| case the text, to the color red.
t ext . set For eground( Col or. red);

/'l Make certain the | abel object is
/! opaque. If you don't call this

/1 method, the background color white
/1 won't show, as it will be

/1 transparent.

t ext . set Opaque(true);
/1 Adds the |abel to the panel.
add(text);

} // Closes constructor

public static void nmain(String[] args)
{ /'l Opens nain nethod

/1l Create a wi ndow using JFrane
JFrane frane =
new JFrane("Label Denonstration");

/1l Code to close down the app cleanly.
frame. addW ndowLi st ener (new W ndowAdapt er ()

{ /'l Opens addW ndowLi st ener mnet hod
public void wi ndowC osi ng( W ndowEvent e)



{ /'l Opens wi ndowd osi ng et hod
Systemexit(0);

} /1 doses wi ndowd osing nethod

}); /1 Coses addW ndowli st ener
/1 et hod.

frame. set Cont ent Pane( new Label ());
frame. pack();
frame. setVisible(true);
} /1 Coses nmain nethod
} /1 Coses class



package divel og;
/**
* This class creates the content on the
* Wl cone tabbed pane in the Dive Log
* application.
* @ersion 1.0
*/

i nport javax.swing.*; //inported for buttons, |abels, and imges
inport java.awt.*; //inported for |ayout nanager
public class Wl cone extends JPanel
{ //Opening class
/1 Variables for objects
private JLabel jlI;
private JTextArea ta
private JLabel diver
public Wl come()
{ /1 Opens constructor
set Layout ( new Bor der Layout ());
set Background( Col or.white);

} // Closes constructor

}//d oses class Wl comne



package divel og;
/**
* This class creates the content on the
* Wl cone tabbed pane in the Dive Log
* application.
* @ersion 1.0
*/

i nport javax.swing.*; //inported for buttons, |abels, and imges
inport java.awt.*; //inported for |ayout nanager

public class Wl cone extends JPanel
{ // Opens class Wl cone

/1l Variables for objects that are created.
/1 in the class constructor

/1l Label that to hold the title and an i nage.
private JLabel jI;

/1 Variable for the text area.
private JTextArea ta

/1l Label that to hold the inmage of a diver and fish
private JLabel diver

/[l dass constructor that provides instruction on
/1 how the Welconme object is built.

public Wl come()
{ /I QOpens constructor

/1l Sets the layout by instantiating a
/1 BorderLayout container in the
/1l setlLayout nethod.

set Layout ( new Bor der Layout ());

/'l Sets the background color for this Wl cone
/1 panel object.

set Background( Col or.white);

/1 The dive flag image is created by nmeking an
/1 instance of a JLabel on which an i nage oj bect
/Il is initialized, calling the |Inagelcon class
[/l constructor.
j1 = new JLabel ("Java(TM Technol ogy Di ve Log",
new | magel con("i mages/ di veflag.gif"), JLabel.CENTER)

/] Sets the font face and size for title.
j|.setFont(new Font ("Ti nes- Roman", Font.BOLD, 17));

/1l Initialize a text area object that contains the text.
/1l String concatenation is used to limt line |ength,
/1 and \'n creates new lines for a paragraph space.

ta = new JText Area("This application uses a" +



typical Gaphical User Interface (GJ ), featuring AW |ayout "+
"managers and Project Swi ng conponents, such as buttons, borders," +

" text areas, nenus, and nore." +

"\n\nln addition, the dive log's functionality uses AW event handl ers”
", methods to nanipulate data, Java I/O +

to save user input to files, and " +

"special classes to include HTM. pages with live links.");

/] Sets the font face and size for the text in the
/'l text area. Line wap is also set for the text
/] area, and the text area cannot be edited.

ta. set Font (new Font ("SansSerif", Font.PLAIN, 14));
ta.setLineWap(true);

ta.set WapStyl ewbrd(true);

ta.set Editabl e(fal se);

/1 The followi ng nethod creates a titled border
/1l around the entire text area, using the BorderFactory
/1 class.
t a. set Border (Border Factory. creat eTi t| edBor der (
" Wl cone to the Java Technol ogy Dive Log "));
[/l Creates an inage object on the | abel object
di ver = new JLabel ("",
new | magel con("i mages/ diver.jpg"), JLabel.CENTER);
/1l Each of the objects jlI, ta, and diver are
// added to the layout with the add net hod.
/'l The objects are postioned with the constraints:
/1 NORTH, CENTER, and SOUTH.
/1 Note that no objects have been added to East
/1l or West.

add(j 1, BorderLayout.NORTH);

add(ta, BorderLayout.CENTER);

add(di ver, BorderLayout.SOUTH);
}// O oses Wl conme constructor

}// O oses class Wl cone
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— A Javal(TM) Technology Dive Log ali

n JavalTh) Technology Dive Log

Welcome to the Java Technolodgy Dive Log
This application uses a typical Graphical User Interface (GUIY, featuring

AWT layout managers and Project Swing components, such as buttons,
borders, text areas, menus, and mare.

Dnrer Data
Log Dives

‘Favorite Web Site

|
I Statistics
! Resources

In addition, the dive log's functionality uses AWT event handlers, methods
to manipulate data, Java /0 to save user input to files, and special
classes to include HTML pages with live links.
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