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By now you should feel comfortable with objects and methods. Y ou have
initialized instances of predefined objects, such as panelsand labels, and you |
have called methods on these objects using a variable, or identifier, and the dot

operator. In addition, you have defined your own objects and methods to build .
GUI components. An Example of Using Each Text

Component

In Building an Application, Part 2, the W&l cone class introduced inheritance,

illustrated how to display images and labels, and demonstrated how to arrange
objects using alayout manager.

Text Components

Part 3 reinforces these concepts and introduces the Di ver class showsyou
how to:

« Retrieve and display user input.

« Understand encapsulation and access control.
« Arrange layouts within layouts.

« Understand event handling basics.

o Useinner classes.

Getting Started

In Part 1, you created the Di velLog class with a constructor that builds the frame for the Dive Log application, aJMenu,

and initiadlizesaJTabbedPane object with six titled tabs. Each tab creates an object from a placeholder class. In Part 2,
you designed the W\l cone class, which appears on the W&l cone pane.

For this part of the tutorial, you need one image and the Di ver . | ava placeholder class that creates the Diver Data pane.

Y ou can use a different image than the one provided here, but to prevent problems with layout, make the image same size
as the image provided.
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directory:
o 2seahorses. gif
Image size: 450 by 275 pixels.

asthe onelisted above.

1. Savethefollowing imagetothedi vel og/ i nages

Or create an image of your own, but use the same pixel size

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

Part 2 of the Building an Application tutorial.

Preparing for User Input

Displaying images and labelsis useful, but this aspect of an application is
passive, only showing information. Most applications also require parts of an
application to be active, accepting user input and doing something with the

datareceived.

The Java API contains many types of predefined components you can use to

collect user data. Here are afew:
o Textfields
o Textareas
o Check boxes

Radio buttons

« Drop-down menus

« Buttons
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Completed Diver pane

When designing an application, consider the type of datato be entered by a user, and how to collect the information. A
Dive Log generally contains the name of the diver. In addition, contact information is needed in case of emergency. Other
personal dataisvauablein adivelog aswell, such asthe diver'slevel of formal training.

The Diver Data pane accepts input so the diver can enter the following types of information:

Per sonal
« Name

o Address
Emergency Contact

o Name
« Relationship to that person

« Phone number
Formal Training

o Listof varioustraining levels

Remember the Java™ programming language is all about objects and manipulating data within those objects by calling
methods. Listing out your application’s data requirements helps you decide what kinds of objects you're going to need to
create or initialize. The list above should give give you a good idea about the object types you need.
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Data input for the list of above consists of strings, so use text fields to collect thisinformation. The Java APl has a
predefined class to create text fields to collect user input.

Y ou could also use atext field to request information about training, but that's not appropriate for a Dive Log, since training
is not necessarily in ahierarchy. Instead, try check boxes. A diver can check each completed training course.

Once the user has entered data into the fields and checked the appropriate boxes, the user needs to be able to submit the
information. The most common object used to signal the application to do something with the information entered isa
button.

The Java API has a handy class for creating a button component. You'll learn more about JText Fi el d, JCheckBox,
and JBut t on soon.

For each item, you need an object to label the object that the user typesin, and you need an object to collect the listed data.
In other words, for each item above, you'll need at least two objects. The next section shows what is needed and how to
handle the Diver Data tabbed pane.

Planning the Diver Data Pane

To plan the Diver Data tabbed pane, itemize the objects you need and organize that data at the same time with a sketch. Use
either paper and pencil, or adrawing program.

For now, list out the label, text field, and check box variable names you'll need, and organize them into a desired layout.
This helps you decide:

« Theobjectsto create

« Thelr reference variable names

« Where they should be positioned on the pane

Once thisis completed, you can begin writing the code. The image below illustrates this planning concept:

JLabel = Iname JTextField = name JLabel = Istreet JTextField = street
— . = i . = lat: o JTextField =
JLabel = lcity  JTextField = city JLabel = Istatezip statezip

JCheckBox = ow

JCheckBox = a
JLabel = seahorse
JCheckBox = res
JCheckBox = un

JCheckBox = w

JLabel =Inname JTextField = nname JLabel = lphone JTextField = phone

JLabel = Irel JTextField = rel JBuiton = enter JButton = edit

Preliminary object and layout plan

Notice that:
« Theobject typeison the left of the = sign and the variable name on the right, much like you'd write it in code.
« Label objects are aguamarine.
« Textfield objects are black.
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« Check box objects are maroon.

This makes it easy to see what objects you need to create, therefore which classes you need to initialize, and how you want
those object positioned on the pane.

So far there are atotal of 22 objects on this pane. Y ou may recall that the Bor der Layout class allows only one object to
be added to each region, totaling five objectsin all.

Can you add 22 objectsto this Diver Data
pane, using the border layout manager?

O A.Yes
O B.No

Can you add 22 objects to this Diver Data pane, using the border layout manager?

Y es, you can add 22 objects (or more) to the Diver Data pane using the border layout by adding panels with their own
layout managers to the regions of the border layout. Each panel then has additional objects, making it possible to create
numerous objects on this pane. This lesson describes the details.

Setting Up the Diver Data Pane

The Diver Data pane contains labels to signal what information users should
enter in the text fields and check boxes. In addition, an image is included for
aesthetic purposes. These objects are arranged so that personal diver data Basics of Objects
appears at the top of the pane, training information to the far right, the image to

the center and left, and emergency information at the bottom. In addition to

listing variable and object information, the sketch aso reveals alayout pattern.

The image to the left shows four basic areas that can easily become
regions of the border layout. Since you have more than five objects to
JLabul < lcity  J¥anlFiehd = cily dustsl = lsaterp OGS, | add, you need to create panels to hold these objects, and the panels
are then added to the four regions. The layouts for each panel vary,
depending on the requirements of the objects added.

Declaring Member Variables

JLabal = nanm JTesiFigld = name JLamel = katrast JTaxtFisld = atrest

JChethBax = aw

JOhechBax ma
JLakel = smancres

dEhechBa=res | | jke the Welcome pane, the Diver Data pane starts with a plan, the
JChankBa =un Di ver class. Usethe placeholder Di ver . | ava classyou created in
HIEFINEERaN = Part 1. This class should already use the keyword ext ends to make
this paneaJPanel through inheritance.

dianel = pname JTexiFiald = mame lahel = iphone JTextField = phona

Layout of Diver Data Pane

Building the Di ver classrequires the following steps:
1. Declarethe necessary variables for each label, text field, check box, and image object.

2. Declare aconstructor.
Within the constructor:

1. Set the layout and background color.

2. Initialize each object previously declared.

3. Call methods to create each panel.

4. Add each constructed panel to the border layout regions of the Diver pane.


http://java.sun.com/docs/books/tutorial/java/javaOO/variables.html
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3. Define the methods that construct each panel.
4. Create a class to handle the check boxes.

Since you've already listed the variables in a sketch, you can use thislisting to declare the variablesin the Di ver class.

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

2. Add thefollowing list of variablesjust after the opening curly brace of the class
declaration:

[l Text fields for user input
private JTextFi el d nane;
private JTextField street;
private JTextField city;
private JTextField statezip;

/1l Labels to go with each text field
private JLabel | nane;

private JLabel |street;

private JLabel lcity;

private JLabel I statezip;

/'l Check boxes for types of diver training
private JCheckBox ow,

private JCheckBox a;

private JCheckBox res;

private JCheckBox un;

private JCheckBox w,

/'l Text fields for Energency box
private JText Fi el d nnane;
private JTextFi eld phone;
private JTextField rel;

/'l Text fields for Emergency Contact
private JLabel | nnane;

private JLabel | phone;

private JLabel Irel;

/1 Buttons and inmage
private JButton enter;
private JButton edit;
private JLabel seahorse;

/'l Panels to be built and added
/1l to the border |ayout of this
/'l panel.

private JPanel i mages;
private JPanel | address;
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private JPanel energ;

private JPanel training;

/'l Cass to handle functionality of check boxes
|t enLi stener handl er = new CheckBoxHandl er () ;

/'l 1tenlistener and CheckBoxHandl er cl asses are
/'l explained | ater.

3. Savethefile.

Note that all the variables are declared pr i vat e. This protects the data from being manipulated from outside classes.
Declaring datapr i vat e and some methods publ i ¢ isapart of aconcept called encapsulation.

Encapsulation and Access Control

In Part 1 you learned alittle about the access attributes: pri vat e, publ i ¢, and pr ot ect ed. Access control playsabig

part in encapsulation. Encapsulation refers to how to hide and protect data and methods within an object from outside
interference and misuse. The class definition is the foundation for encapsulation.

Classes define the instructions for the type of access protection each dataitem and method has, and which methods have
access to that data. In addition, classes working together takes advantage of hiding the workings of methods and objects. In
other words, encapsulation aides you in building applications with predefined objects and objects of your own making.

Y ou don't need to understand the mechanics of the predefined classes you use in the same way you don't need to be
concerned with the workings of aradio you install in your car. A class from the Java API is a predefined component just as
aradio is a predefined component.

In designing and writing the code for the Dive Log, you have already dealt with encapsulation in two ways.
1. Hidden Implementation:

0 Initializing objects from predefined classes
Consider the JFr ame object. By initializing or using the ext ends keyword to create a JFr ame object, you
created a frame with minimize and maximize buttons, and an area that can contain other objects. You likely
have no knowledge how this object is built. The details of building the frame are hidden from you. All you did
was create aframe using either the newor ext ends keyword with JFr ame, calling the constructor
necessary to build a frame the way you want it.

o Calling predefined methods
When you called set Backgr ound and passed in the Col or class, you didn't need to know how that method
paints the background to the color field you chose. The set Backgr ound method isn't defined in aclass you
created. Instead, set Backgr ound comes from another predefined class. The instructions of this method are
hidden from you. Y ou only call the method on the object you want to add a color background to, and the
method did the work for you.

2. Access Control
0 The predefined methods you've called so far have been declared publ i ¢, giving you access to them.
o The methods you defined in the Dive Log classes were al'so given publ i ¢ access.
0 The data variables you declared were given pr i vat e accessto protect them.
Safe programming practices encourages pr i vat e access control on data variables. To access that data, you define

publ i ¢ methodsto either get the data or set the data. To prevent data from being manipulated, you declare the data
pri vat e and do not provide access methods to that data.

The set Backgr ound method is an example on an accessor method that allows you to set the background color of an
object.

In creating the Di ver class, you call predefined accessor methods, taking advantage of encapsulation. Later in thistutorial
series, you define other types of access methods, some of which are declared pr i vat e to protect data.
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Defining the Constructor

With the variables declared, you can move onto defining the constructor for the Di ver class. Here's how this constructor
builds the Diver Data pane:

« Setsthe border layout manager
« Setsawhite background
« Initializes the objects for the pane
« Callsfour methods to build four panels
« Addsthe panelsto the pane
Recall that the class constructor must have the same name as the class, and it does not return avalue. It does provide the

instructions for how the object is built on initialization, including other objects that need to be initialized. In addition, this
constructor needs the publ i ¢ access modifer so that the Di velLog class caninitidize thisclasswhen it callsthe Di ver

constructor.

—
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1. OpentheDi ver.j ava fileinyour text editor.

2. Begin the definition of the class constructor and
calling the methods to set the layout manager and set
the background color to white. Place the following
code immediately after the variable declarations:

public Diver()
{ /'l Opens Constructor
/'l Sets layout for Diver panel
set Layout (new BorderLayout ());
/'l Sets background col or
set Background( Col or. white);

} // Coses Constructor
3. Savethefile.

The next step isto initialize each variable you previously
declared at the top of the class.

How you initialize these objects depends on which constructor for that type you call. Remember, the keyword new signals
the compiler that you are calling the constructor of the class you name. The documentation for each class defines
constructors for each of these objects.

Construct aJText Fi el d object that initializes with thetext Ent er Your
Nane and assign it to the variable nanme. Which line of code is correct?

O A. nanme = JTextField("Enter Your Nane");
O B. nane = new JTextFi el d(Enter Your Nane);
O C. Neither
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Which line of codeis correct?
Neither of those lines are correct. LineA. nane = JText Fi el d(" Enter Your Nane"); ismissing the keyword

new. LineB. nane = new JText Fi el d(Enter Your Nane); ismissing the enclosing quotes around the
St ri ng. Quotestell the compiler that the charactersareapart of aSt ri ng.

The correct codeiis:

nane = new JTextFi el d("Enter Your Name");

Input Objects

The Java API has numerous classes for building input objectsto collect user
data. In this pane, use the following user input objects:

e JTextField
e« JCheckBox
e JBuUtton

Class Component

Class Container

Class JComponent

Each of these objects accepts user information from text input to aclick of a
mouse button. What happens to the data once entered or chosen is up to you.

The Diver Data pane starts with ssmple input concepts and displays the user
data on the screen. In Part 4 you learn about handling data in more complex ways, such as reading data from files.

TheJTextField Class

Text fields are familiar to most users. Y ou find them on paper forms and most applications use them to collect text data
such as names, addresses, and so forth. To create atext field in your application, initialize an instance of the JText Fi el d
classlikethis:

nane = new JText Fiel d();

Initializing the JText Fi el d object in thisway creates and empty text field. Other constructors for the class allow you to
create text fields with default text displayed within the text field, or you can set a specific size.

Since you are also providing labels for each text field, the default JText Fi el d constructor is sufficient for each of the
text fields in the Diver Data pane, though you'll see an example of atext field displaying text.

LT LT
‘-.':.

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

2. Initialize an instance of the JText Fi el d class for each of
the text field variables you set up earlier in the class:

/[l Initializes text fields for

[l diver information

nane = new JText Fi el d("Enter Your Nanme");
street = new JTextField();

city = new JTextField ();

statezip = new JTextField ();

/1 Initializes text fields for
/1 emergency information
nname = new JText Fiel d();
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phone = new JTextFiel d();
rel = new JTextField ();

3. Savethefile.

Each of these text fields needs a label object so that the user knows what text to enter. Look at the list of variables you
declared at the top of the class, theninitialize JLabel |abel objects for each label item, providing the text to appear in the
label.

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

2. After thelist of JText Fi el d initialized objects, initialize a
JLabel object for each label, providing the necessary text as a
String:

[l Initializes |abels for text fields

| nane = new JLabel ("Nane: ");

| street = new JLabel ("Street: ");

lcity = new JLabel ("CGty: ");

| statezip = new JLabel ("State & Zip Code: ");
| nname = new JLabel ("Nane: ");

| phone = new JLabel (" Phone: ");

| rel = new JLabel ("Relationship: ");

3. Savethefile.

So far, you declared the variables for the text fields and labels at the top of the class, and you initialized these objects within
the constructor. Later, in the definition of the method that builds the panel these objects are added to, you call special
accessor methods to get the text entered in the text fields.

The JCheckBox Class

Check boxes are another familiar tool used to collect user data, and they are especially useful when you have lists of items
to display. Usersintuitively know how to select or deselect the boxes.

The JCheckBox class has anumber of constructors you can call to create boxes with or without text, boxes with icons,
and boxes that are initially selected.

The Diver Data pane calls the JCheckBox constructor that includes text along with the box, eliminating the need for
labels. Thefirst box, Open Water, isinitially selected. The constructor to call appears in the documentation as follows:
JCheckBox(String text, bool ean sel ected)

Thisline instructs you to provide the text you want to appear asa St r i ng object, so the text must appear within a pair of
quotes. In addition, you provide a boolean. A boolean is an expression that can only have at r ue or f al se value. Inthis
case, you specify t r ue or f al se depending if you want the box initially selected. The defaultisf al se.

To create a checked check box with identifying text, use the following format:
JCheckBox checkedBox;
checkedBox = new JCheckBox(" Checked Box", true);

For a default check box without a check, use:
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JCheckBox checkedBox;
checkedBox = new JCheckBox(" Checked Box");
Or:

JCheckBox checkedBox;
checkedBox = new JCheckBox(" Checked Box, false");

1. OpentheDi ver. | ava fileinyour text editor.

2. Initialize the JCheckBox items with the titles of each of the
diving courses immediately following the initialization of the
JText Fi el d and JLabel objects. Have the first check box,
Open Water, checked on initialization:

/1l Initializes checkboxes with titles

ow = new JCheckBox(" OQpen Water", true);

a = new JCheckBox("Advanced");

res = new JCheckBox("Recovery & Rescue");

un = new JCheckBox("Underwat er Phot ography");
w = new JCheckBox("Weck & Cave Diving");

3. Savethefile.

Note: If you're reformatting this application into an exercise log, or some other tool, change the strings for the
check boxes. For instance, instead of diving coursetitles, supply past diets or programs you've tried.

The JButton Class

After users enter text, they need to signal the application to retrieve and do something with the data. Buttons are commonly
used for this purpose. In addition, a user may want to edit entered data, and again, a button is a good way for a user to
signal this need.

Y ou create buttons by initializing an instance of the JBut t on class. This class has constructors that build buttons with
text, icons, or both. Y ou create a button with text ssimiliarly toaJLabel :

JButton buttonl;

buttonl = new JButton("Button 1");

This code creates a button, but the button doesn't do anything when you click it.
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1. OpentheDi ver. j ava filein your text editor.

2. After the lines of code that initialized the check boxes, initialize
two buttons: one for entering information, one for editing.

/1l Initialize buttons and inage
enter = new JButton("Enter Diver Data");
edit = new JButton("Edit Diver Data");
seahorse = new JLabel ("",

new | magel con("i mages/ 2seahorses. j pg"),

JLabel . CENTER) ;

3. Initialize the image object, using the 2seahor ses. j pg you
downloaded earlier.

seahorse = new JLabel ("",
new | magel con("i mages/ 2seahorses. j pg"),
JLabel . CENTER) ;

4. Savethefile.

All the objects to go on the Diver Data pane are now initialized within this class constructor. However, you don't add them
directly tothe Di ver panel object. Instead add them to four panels that have their own layouts, then add each panel to the
layout of thismain Di ver panel object.

address panel with its own layout

training panel
images panel with lbid
its own layout with its own
layout

emerg panel with its own layout

Panelsadded to classDi ver

The panels have not yet been created. Y ou could do that here within the constructor, but that would clutter the constructor
and make it difficult to read.

How should you build the four panelsto be added to the Diver Data pane?
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O A. Define methodsto build the panels.
O B. Create new classesto build the panels.
O C. Either

How should you build the four panels to be added to the Diver Data pane?

Y ou can create separate classes and initialize each in the class constructor, or you can define methods to build the panels
within this class and call those methods from the class constructor.

For the Diver Data pane, you define methods to build four panels. Later, you'll learn to create new classes for various
sections of a pane.

Constructor Completion

You did alot of work within the constructor, but it isn't complete yet. The plan
for this constructor was:

1. Set the layout and background color.

2. Initialize each object previously declared.

3. Call methodsto create each panel.

4. Add each constructed panel to the border layout regions of the Diver

Providing Constructors for Y our Classes

Creating Objects

Classes, Objects, and Constructors

— i

pane
Steps one and two are complete. Now you begin step three: Calling methods to k
create each panel.

Naming convention recommends that method names begin with a verb describing what the method does. In this case, the
methods you're calling in the constructor build panels to hold objects. So it makes sense to begin the names with the word
build. In fact, the method names can specify which panel each method builds. For instance, the bui | dI magePanel
builds the panel that displays the sea horses image.

To call the methods within the constructor, smply name them and provide empty parenthesis (). Some methods require
parameters to go within the parentheses, but these particular methods don't require additional information passed into them.

LETE LT
‘-..:.

1. OpentheDi ver. j ava filein your text editor.
2. Add the following method calls to the constructor:

/1l Calls nmethod to build imge panel, which
/1l is defined outside of the constructor.
bui | dl magePanel () ;

/1l Calls nmethod to build address panel, which
/1l is defined outside of the constructor.
bui | dAddr essPanel () ;

/1l Calls method to build emerg panel, which
/1l is defined outside of the constructor.
bui | dEner gencyPanel () ;
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/1 Calls nmethod to build training panel, which
/'l is defined outside of the constructor.
bui | dTr ai ni ngPanel () ;

3. Savethefile.

From top to bottom, the constructor creates each object, calls the methods that build the panels, and adds those objects to
each panel. The final step in completing the constructor brings you back to the Di ver panel object. Y ou add the panelsto
the border layout regions of the Di ver object.

Asyou may recall from adding objects to the Welcome pane, to add the panel objectsto the Di ver panel layout regions
you:

« Call the add method

« Supply the following parameter list:
o Variable name of the object to add
o Name of the layout class
0 Location constant

To get the list of panel variables you had set up previously, either look to the top of your class, or to the preliminary
drawing you made.

—_—
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1. OpentheDi ver.j ava fileinyour text editor.

2. Add thefour panels;j addr ess, i mages,
t r ai ni ng, ener g to four regions of the border
layout manager as follows:

add(j address, BorderLayout. NORTH);
add(i mages, BorderLayout.CENTER);
add(traini ng, BorderLayout. EAST);
add(energ, BorderlLayout.SOUTH);

3. Savethefile.
Y our constructor should look like this example.

Instances of Classes

If you compilethe Di ver class at this point, you get errors. Although you have called methods to build panels, you haven't
defined those methods. With all four steps of the constructor completed, now you move outside the constructor to define the
methods needed to build the panels. Since you have called four methods, you must define the following four methods:

o bui | dl magePanel

o bui | dAddr essPanel

e bui | dEner gencyPanel
o bui | dTr ai ni ngPanel

Becausethe Di ver classextendsJPanel , itisapanel and you've set it to use the border layout manager. By building
panels with their own layout managers, you can add many more objects to the Diver Data pane, built from the Di ver class.

Though each paneis not created in its own class but instead in its own method, you can't use inheritance through the
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ext ends keyword. However, you can create a panel object by creating an instance of the JPanel class. Once you have a
panel object, set alayout for it, and add objects as you like.

First, begin the method definition with an accessor attribute, the method type, and the method name, followed by empty
parentheses:

private void buil dl mragePanel ()

Because only this class needs access to this method, you can safely declare the method pr i vat e. The method typeis

voi d because this method does not return avalue. Instead, it smply builds afew GUI objects. Using naming convention
for the Java programming language, this method is named bui | dl magePanel to clearly describe what the method does.
This helps you as well as any other developer looking at the code understand what the method does at a glance.

In the beginning of this class you declared avariable called i mages of type JPanel . Now assign this variable to an
instance of the JPanel class using the keyword newto create aJPanel object:
i mages = new JPanel ();

Because you created an instance of the JPanel class, you have access to methods that JPanel inherits, including the
set Layout method from the Cont ai ner class, and the set Backgr ound from the Conponent class. Set the
background color and the layout on this instance of the JPanel object.

Since only one image is added to this panel, a simple layout manager like the flow layout manager suffices. Y ou set this
layout similiarly as you did for the Welcome and Diver panes by calling the set Layout method, but this time you also
name the object that needs the layout manager using the dot operator. Then initialize the proper class for the layout you
want in the parameter list of the method:

i mages. set Layout (new Fl owLayout) ;

Y ou've created a panel object that uses an instance of the Fl owlLayout class asits layout manager. Next, set the
background color as you did for the other panel, but this time you must name the panel object and the dot operator:

i mages. set Background( Col or. white);

The images panel background is now white.

Why didn't you have to create an instance of the Col or classusing the
keyword newin theset Backgr ound method as you did in the
set Layout method?

O A. TheCol or classisn't areal class.
O B. TheCol or classprovidesst at i ¢ fields.
O C. Neither

Why didn't you have to create an instance of the Col or class using the keyword newin the set Backgr ound method as
you didintheset Layout method?

If afield or methodisst at i ¢, you do not need an instance of the class for access. Instead, you need only name the class
that contains the field or method, followed by the dot operator and the name of the method or field you want to use.

Instance and Class Members

When you created the variables nane and st r eet , you created instance variables. This means that in order to use these
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variables, you must create an instance of the Di ver class. If you created
several instances of the Di ver class, each instance would contain its own
copy of the datavariablesnane and st r eet .

Sometimes you don't want each instance to have its own copy. There are times Understanding Instance and Class
when you may need objects to use aclass variable, or rather ast ati c Members
variable for the following reasons:

To force an object \ Details of aMethod Declaration (
to share data rather Class %mpla:"’gﬁ | Controlling Access to Members of a |
than having its own private String name = ™", Class

copy. private String id =",

For instance, a static String co =

counter might be "Sun Microsystems™;

shared by several L L

class instances. Employee Instance Employee Instance

Every imeanew || nsme = "Dana Nourie™ | | name = "Jenny Bratt"

instance of aclass ||i4 = "555" id = "554"

isinitialized, the

counter increments

by 1, sharing that ~_-

data with each Sun Microsystems

instance of the

class. If you Shared value

incorrectly used an
instance variable instead, then each new class instance might reset the counter variable to O, count the initialization as
1, and always give the incorrect count as 1, instead of however many initializations there really are.

« Toinitialize data before or as an object is created.
For instance, you might want an account object to check the balance of the account before initializing the
account object. Or maybe you just want to get the current date before assigning it to an object.

« To alow accessto data without having to instantiate its class.
The Col or and Mat h classes have fields and methods you can use without having to create an instance of those
classes.

When you read through the APl documentation, you know youonly need to name the class followed by the dot operator if it
hasst at i ¢ fields or methods.

So far theonly st at i ¢ method you created was the main method in the Di velLog class. Thereason mai nisstati cis
because is must be called before any objects exist, sinceit isthe entry point for an application.
Static methods do have afew restrictions:

« Canonly call other st at i ¢ methods

o Must only accessst at i ¢ data

o Cannotrefertot hi s or super

In the next tutorial part, you learn how to define st at i ¢ members. For now, know when you are using st at i ¢ members,
and recognize when they are available to you by reading the APl documentation.

Now, that the panel isinitialized, the background set to white, and the FI owLayout classinitialized as the layout
manager, you just need to add the image object you initialized in the constructor to this panel.


http://java.sun.com/docs/books/tutorial/java/javaOO/classvars.html
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1. OpentheDi ver. j ava filein your text editor.

2. Add the following method just outside the closing constructor
bracket:

/1 This nmethod creates a panel called imges.
private void buil dl nagePanel ()
{ /'l Opens net hod
/1 Initializes a new JPanel object.
i mges = new JPanel ();
/'l Sets the color, |ayout, and adds the
/'l seahorse object.
i mges. set Layout (new Fl owLayout () );
i mges. set Backgr ound( Col or. white);
i mges. add( seahor se);
} /1 Coses nethod

3. Savethefile.

Building the Grid Layout

The next method to define builds the Diver Data address panel. As with the previous method, you create an instance of the
JPanel class, then later add the text field and label objects to the panel. Because there are eight objects to add to this
panel, the border layout is not appropriate. Instead, you use the grid layout manager.

The grid layout manager is created by initializing the G i dLayout classas aparameter intheset Layout method:

set Layout (new Gri dLayout)

The grid layout allows you to add objects onto a rectangular grid of rows and columns. Y ou define how many rows and
columns when you initializethe G i dLayout class. In addition, you can add vertical and horizonal gaps:

/'l Sets the grid to 3 rows and 2 col ums
set Layout (new Gri dLayout (3, 2));

/'l Sets the grid to 5 rows, 4 colums, and
/'l verical and horizontal gaps of 5

set Layout (new Gri dLayout (5,4,5,5));

Refer to your sketch to decide how many rows and columns you need, and experiment with the Vgap and Hgap valuesto
decide how much, if any padding you need around the objects.

Notice the grid layout for the address panel on the Diver Data pane:
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Grid Layout

Uwver Hersonal InformaSlion —— —_—

Hame: Emnter Your Mame Street: !

iy State & Zip Code: i

!

Rows
Address objectsadded to agrid layout

When you add the objects to the panel that uses the grid layout manager, objects are added in the order you code them.
Objects are inserted from left to right in the first row, then left to right in the second row, and so forth. Y ou don't specify a
region as you did with the border layout manager. All components added to the grid layout are given equal size. For the
address objects, it's not a problem.

The G i dLayout classhasaccessor set and get methodsif you need to manage alayout dynamically. For simplicity,
hardcode the number of rows and columns for this panel using the G i dLayout constructor intheset Layout method.

.._\1111
-

1. OpentheDi ver. | ava fileinyour text editor.
2. Beginthebui | dAddr essPanel method as follows:

private void buil dAddressPanel ()

{ /'l Opens nethod
j address = new JPanel ();
/1l Sets color and | ayout.
/1 Adds the textfields and | abels for
/1 diver input.
j addr ess. set Backgr ound( Col or. white);
j addr ess. set Layout ( new GidLayout(2, 4, 20, 20) );
/| Adds each conponent to the panel

j addr ess. add( | nane) ;

j addr ess. add( nane) ;

j address. add(| street);

j addr ess. add(street);

j address. add(lcity);

j address. add(city);

j addr ess. add(| st at ezi p);

j addr ess. add( st at ezi p);

} /1 O oses nethod
3. Savethefile.

So far thebui | dAddr essPanel method does the following:
« Assignsaninstance of the JPanel classto the variable you set up earlier j addr ess.


http://java.sun.com/j2se/1.3/docs/api/java/awt/GridLayout.html
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« Setsthe background of thej addr ess panel object to white, using the dot operator and the variable identifier.

« Createsan instance of the Gri dLayout classwith two rows, four columns, and avaue of 20 for Vgap and Hgap
to use as the layout manager, using the set Layout method.

« Addsthelabel and text fields objects to the the panel in the order they need to appear.

Since the Diver Data panel consists of several panels requesting different types of information, providing text to identify
this particular areaimproves usability. Y ou could use asimple label object to label this area of the panel, but a border
groups the components neatly.

Here is aborder creation example:

JPanel pane = new JPanel ();
pane. set Bor der (
Bor der Fact ory. creat eLi neBor der ( Col or. bl ack));

The object to have the border is named first, then the set Bor der method, inherited from JConponent , iscalled. Pass
the Bor der Fact or y class as a parameter, and call the method you want to use, using the dot operator. Note that you are
not creating an instance of the Bor der Fact or y class. Instead, one of its methods is called with the dot operator.

How can you get to the Bor der Fact or y methods without creating an instance of the class? Asyou learned previously,
through st at i ¢ methods. The Bor der Fact or y class has a number of static methods available to use smply by using
the class name, the dot operator, then calling the method for the border you want to create.

To create a colored line border, as the code above demonstrates, the cr eat eLi neBor der needsyou to passin the
Col or classwith oneof itsst at i ¢ fieldsfor the color of your choosing.

In the Welcome pane you created atitled border. Do so again for the Diver Data address panel.

1
I
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1. OpentheDi ver. j ava filein your text editor.
2. Create atitled border inthe bui | dAddr essPanel method as follows:

j addr ess. set Bor der ( Bor der Fact ory. creat eTi t| edBor der (
"Di ver Personal Information"));

3. Savethefile.

So far you've created the panel, set the background to white, set the grid layout manager, added the components, and drew a
border around them. If you compile, the panel should appear asyou set it up. However, if you type into the text fields and
press Return. Nothing happens. Y ou have the basics of the GUI, but no functionality.

Software without functionality is of limited use. This Diver Data pane is intended to do more than display information.
Once the user enters the requested information and clicks the Enter button or presses Return, the data display to the screen.
So far you've only set up the components to accept data, now you must set up the components to listen for events, then
handle those events. Event handling makes GUI software functional.

To add functionality to components, you return to the top of the Di ver class.



Building an Application: Part 3: Receiving Input with Text Fields and Check Boxes, and Event Handling Basics

1. OpentheDi ver. j ava filein your text editor.
2. Add the import statement:

i nport java.awt.event.*;
3. Change the class declaration from:

public class Diver extends JPanel

to:

public class Diver extends JPanel
i npl enments ActionLi st ener

4. Savethefile.

The code in bold is added in the class declaration. It can be written on one line, but is split here because of web page
constraints.

What doesi npl enment s Acti onLi st ener mean?

O A. TheDi ver classpromes to define methods named in the
Act i onLi st ener interface.

O B. TheDi ver classinherits asecond class called

Act i onLi st ener.

O C. Neither

What doesi npl enents Acti onLi st ener mean?

When you writei npl ement s Acti onLi st ener into your class declaration, you promise to implement, or provide the
code for, any methods that are declared inthe Act i onLi st ener interface. In other words, any methods declared in

Act i onLi st ener haveto be defined in your class, the classimplementing Act i onLi st ener . Thisis explained
below.

Classes Versus Interfaces

Classes are templates for objects. They define the type of data the object will

contain and the method instructions to operate on that data. An instance of that

classisthe template filled in with the data and calls to the methods--the What |s an Interface?
instance is the object.

Implementing an Interface

Y ou can create many instances of the same class, creating many objects of that o
type. Each object has its own data, and some objects share specific data, Implementing L isteners for Commonly
depending on whether the data has been declared st at i ¢ or i nst ance data. | Handied Events

Y ou do not have to write a class from scratch. If a class already exists that has

similar features as a class you want to create, you can use the ext ends

keyword to inherit fields and methods from another class, then add more fields and methods to create aricher class than the
parent class. But you're not stuck with every inherited field or method. Y ou can override methods, or hide data of the parent


http://java.sun.com/docs/books/tutorial/java/interpack/interfaceDef.html
http://java.sun.com/docs/books/tutorial/java/interpack/usinginterface.html
http://java.sun.com/docs/books/tutorial/uiswing/events/handling.html
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Building an Application: Part 3: Receiving Input with Text Fields and Check Boxes, and Event Handling Basics

class to suit the needs of the child class.
Thisistrue of concrete classes, but not so for interfaces.

Interfaces declare methods, and possibly static fields, but they do not define the methods. Instead, interfaces only declare
methods with absolutely no instruction included. In other words, interfaces are like templates that always remain templates.
Y ou cannot instantiate an interface to create an object. They are like classes without implementation. So why do they exist?

They serve a purpose: To force the developer to provide those methods, with details, in the classthat i npl enent s the
interface. In other words, implementing an interface means you are making a promise to use certain methods, but you, the
developer define, the details of those methods.

Why isthat helpful or necessary?

Suppose you have ateam of developers who are creating classes to make different types of animal objects. All these
animals are going to have two things in common, they:

« Use some form of locomotion

» Eat somekind of food
The difference between the animals lies in how each one moves around and what or how it eats. In other words, they each

need to have the methods| oconot i on() andeat (), but each individual, animal class defines the details of those
methods separately based on the needs of the species of animal.

Y ou design an interface to ensure each animal object does certain things, and your team devel ops classes as follows:

Animal Interface

public interface Arimal

public woid locomaotion();
public void aat();

}
Class Shark Class Dog
public class Shark implements Animal public class Dog implements Animal

public void locomotion() public void locomation))

System_out printind”l swim.™); System_out printin{”l run on four legs.™);
public void eat() p}ublic void eatf)

System out printin{"l hunt for seals."); { System.out printin{"l eat kibble.");

} } }

public class AnimalTest

public static void main{String[] arg)

{

Shark shark = new Shark{);
shark.locomofion();

zhark .eat();

Dog deg = new dog();

dog locomotion();

dog .eat();

Note: Constructors are left out of these classes for brevity, so the default no argument constructors are called by the compiler.
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In the Animal interface, methods are declared, but not defined. Notice that those methods (in blue) are defined in the
concrete classes Shar k and Dog. In the above example, each method prints aline of text, indicating what the animal eats
or how it moves from one place to another. The last classis an application that initializes the two concrete classes Shar k
and Dog, and calls the methods from those classes, using the dot operator.

When the Ani mal Test iscompiled and run, you get the following results:

| swim

I hunt for seals.

I run on four Iegs.

| eat Kkibble.

Software games are another example of how you might implement interfaces. For instance, you might design the following
games. Water Pistol Wars, Asteroid Archery, Rubberband Rally, and Cannon Craze. All involve firing a weapon, but the
weapons and what they shoot are different. An interface would ensure that each game implemented af i r e() method, but
it is up to each game designer as to what and how each type of ammunition is fired.

Event Handling Basics

The Java APl has many interfaces you can implement. For GUI programming, an interface ensures that you provide some
functionality in a specific method. To make the Dive Log interactive and do something with text entered into text fields,
you implement the Act i onLi st ener interface and handle the events.

Before going into details about the Act i onLi st ener interface and some of its subclasses, you need to understand the
basics of event handling.

Events are objects that a user initiates, such as text entered, a button pushed, or a mouse moved over a component. The
component must listen for an event if you want to handle the event with action, such as displaying text or writing to a
database. Creating an event-driven class takes three steps:

1. Decide which type of event isfired by a component, and implementing the right interface.
2. Register the component as alistener for that type of event.
3. Implement handler methods from the interface.
When a user fires an event through a GUI component, a method call is made to any objects that have been registered with

the component as listeners for the type of event that took place. An event listener is an object that is notified when an event
occurs. Ten categories of GUI events represent a different class.

To createthe Di ver class, you need only be concerned with the following event listeners and interfaces:

’Event Class ’InterfaceListener ’Handler Methods
’Acti onEvent ’Act i onLi st ener ’acti onPer f or med( Act i onEvent)
’I t enEvent ’I t enli st ener ’i t enSt at eChanged( |t enEvent)

Events generated from buttons and text fields need the class to implement the Act i onLi st ener interface, which you
have done for the Di ver class. Next, you need to register the components you want to listen for events with the
addAct i onLi st ener method, which takes an event object as an argument. Registration methods are named
addxxxListener, where xxx is the type of interface implemented. For instance, to register atext field to listen for events,
you use the following:

JTextfield textfieldl = new JTextfield();
textfiel dl. addActionLi stener( this );

The keyword t hi s refersto this class, being the Di ver class, that i npl enent s the proper interface. Once the class
implementsan Act i onLi st ener, and you've called theaddLi st ener method on the input object you want to listen
for events, you can define the method you must implement from the Act i onLi st ener interface.
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Recall that since Act i onLi st ener isan interface, you are promising to implement its methods. The documention
reveals only one method you need to define:

public void actionPerforned(Acti onEvent e)

This method isinvoked when an event occurs, such as a button clicked or the Return key pressed. Y ou define what you
want to happen within this method, whether it is displaying text, writing to files, or some other action.

Event Source Object Listener Object

JTextField

addActionListener (ActicnListener)

| ActionListener

actionPerformedi ActionEvert &)

Event handling process

The image above shows the event handling process for atext field.

= Follow these steps...
Lli_\-lu-lj-}"’

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

2. Register your text field components as listeners with the
addAct i onLi st ener method. Passin the keyword
t hi s asaparameter so the compiler knowsto look in
this class for the method that handles the events. Add the
following to thebui | dAddr essPanel method, just
before the closing curly brace:

//Listeners for each text field in the
nanme. addAct i onLi stener( this );
street.addActionListener( this );
city.addActionListener( this );

stat ezi p. addActi onLi stener( this );
nnane. addActi onLi stener( this );

phone. addActi onLi stener( this );

rel .addActionLi stener( this );

3. Savethefile.
Your Di ver . | ava file should look like this example.

Next, you write the method to build the ener g panel. Y ou construct thisbui | dEmer gencyPanel method as you did
the other two:
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1. Create an instance of aJPanel :

energ = new JPanel ();
2. Set the layout manager and background color:

ener g. set Layout ( new GidLayout (2, 4, 20, 0) );
ener g. set Background( Col or. white);

3. Add each object (labels, text fields, and buttons) to the panel:

ener g. add(| nnane) ;
ener g. add( nnane) ;
ener g. add( | phone);
ener g. add( phone) ;
energ. add(lrel);
energ. add(rel);
energ. add(enter);
energ. add(edit);

4. Create aborder for each botton and the panel:

ener g. set Bor der (Bor der Factory. creat eTi t| edBor der (" Energency"));
edi t. set Bor der ( Bor der Fact ory. cr eat eRai sedBevel Border ());

5. Register the text fields with the appropriate listeners:

nname. addAct i onLi stener( this );
phone. addActi onLi stener( this );
rel.addActi onLi stener( this );

6. Register the buttons with the appropriate listeners:

ent er. addActi onLi stener( this );
edi t.addActionListener( this );

Your bui | dEnmer gencyPanel method should look something like this example.

Thebui | dTr ai ni ngPanel method you need to construct next uses check boxes instead of text fields. Each check box
is constructed with text, so you needn't create labels.

The layout of this panel can easily make use of asimple grid that consists of 1 column and 6 rows. This example also
supplies padding of 10 and 20 respectively.

Check box event handling requires you to implement the | t enli st ener interface. So to register the check boxes as
event sources, you add alistener by calling theaddI t enLi st ener method.

Instead of using the keyword t hi s asaparameter intheaddl t enli st ener method to tell the method to look in this
class for instruction on how to handle these events, you tell it to ook to the reference variable handl er .

Recall that you added this piece of code to the top of the Di ver class:

/[l Cass to handle functionality of check boxes
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Itenli stener handl er = new CheckBoxHandl er();

When you create another class to handle the functionality of objects,
name the class as a parameter intheaddl t enli st ener method.
You'll learn more about thisinner class later.

To register alistener with the ow object, you write the following:

ow. addl t enli st ener (handl er);

When you specify that the instruction isin this class, or you provide the
name of aclass, you reveal is where the promised method is|ocated.
Remember, for event handling functionality, you implement certain
interfaces. In doing so, you promise to provide the implementation, or
details, to the methods declared in that interface. So the instructions are
specifically enclosed in those methods you promised to provide.

TheDi ver classimplementsthe Act i onlLi st ener interface.
Therefore, this class must implement the

acti onPerfornmed(Acti onEvent e) method. When an event
occurs, theact i onPer f or med is automatically invoked because you
registered the object by calling theaddTypelLi st ener.

Grid Layout

Training
[v| Open Water

] Advanced

[C] Underwater Photography H“m:\

|35 Rows
[_] Recovery & Rescue T/
.I'.Irlr
[_| Wreck & Cave Diving V4
1 Column

TheDi ver classdoesnot implement thel t enli st ener interface. Instead, the inner class implements the

It enmLi st ener interface and its required method implementation.
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Completethebui | dTr ai ni ngPanel intheDi ver. j avafile
1. Create an instance of aJPanel :

training = new JPanel ();

traini ng. set Background( Col or.white);
traini ng. set Layout (new Gi dLayout (5, 1,

trai ni ng. add(a) . set Background( Col or. white);

trai ni ng. add(w) . set Backgr ound( Col or. white);
4. Create aborder for the panel:

variable handl er asaparameter:

ow. addl t enLi st ener (handl er);
a. addl tenli st ener (handl er) ;

2. Set the layout manager and background color, using the grid layout manager:

10, 20 ) );
3. Add each check box object to the panel, and set the background color of each to white:

trai ni ng. add(ow) . set Backgr ound( Col or. white);

trai ni ng. add(un) . set Background( Col or.white);
trai ni ng. add(res). set Background( Col or.white);

traini ng. set Border (Border Factory. createTitl|l edBorder("Training"));
5. Register the check box objects with the appropriate listener method, supplying the reference
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un. addl t enli st ener (handl er);
res. addl t enLi st ener (handl er);
w. addl t enli st ener (handl er);

Your Di ver class should look something like this example.

So far you've done the following inthe Di ver class:
« Implemented the Act i onLi st ener interface.
o Declared variables for objects.
« Instantiated those objects in the class constructor.
« Wrote methods to create panels that contain the GUI objects.
» Registered some of those objects to be event sources.

Now, you need to provide the instruction for what happens when a user presses Return or clicks the Enter button within the
method you promised to implement.

Which method defines the details for the functionality of pressing Return or
clicking the Enter button?

O A. buttonReturnFunctionality
O B. actionPerforned
O C. Neither

Which method defines the details for the functionality of pressing Return or clicking the Enter button?

Because you're implementing the Act i onLi st ener interface, you are promising to provide the details for the

act i onPer f or med method. When the user fires an event from atext field or button, theact i onPer f or med method
isautomatically called. It's within this method that you write the details for what you want to happen when the user presses
Return or clicks the Enter button.

Adding Functionality

The GUI components for this pane have been built, and now you're ready to
force action when data is entered as requested.

You've registered the text fields and button as event listeners using the Control Flow Statements
addAct i onLi st ener method, and you've implemented the \

1
Act i onLi st ener interface, making the Di ver classan (

Act i onLi st ener object and promising to provide the
acti onPer f or med method in this class, meaning the Di ver class. Now

When you implement a method from an interface, you must use the identical signature. In other words, if the interface's
method ispubl i ¢, voi d, and acceptsa St r i ng as an parameter, then so should the method you implement.

Blocks and Statements

Conditional Execution

you work out the details for that method.

Defining the actionPerformed method

Here is the signature of the method you must implement:

public void actionPerforned(Acti onEvent e)

Toimplement theact i onPer f or med method, you must giveit publ i ¢ access, it must not return a value, and therefore
isvoi d, and it must accessan Act i onEvent object as aparameter. The e isjust avariable name for the Act i onEvent


http://java.sun.com/docs/books/tutorial/java/nutsandbolts/flow.html
http://java.sun.com/docs/books/jls/first_edition/html/14.doc.html
http://developer.java.sun.com/developer/onlineTraining/JavaIntro/contents.html#ConditionalExecution
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object, so you can change that if you want.

—_—
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1. OpentheDi ver . j ava fileinyour text editor.

2. Add the following method signature right after the closing curly
brace of thebui | dTr ai ni ngPanel method:

public void actionPerfornmed(Acti onEvent evt)
{ /'l Opens nethod

}// Cl oses net hod
3. Savethefile.

Wherethe. . . appears, you define the code for the functionality of this pane.
Program Flow and Control Statements

Like the GUI, the functionality of an application needs a plan:
« Decide what you want the application to do.
« Decide which components are directly involved in those actions.
« Sketch out in pseudo code how these actions are carried out.

The Diver Data pane does the following:
« Accepts user input with text fields.
« Accepts user input with check boxes.
« If Returnispressed or the Enter button is clicked, displays user input and hides the input boxes.
« If Editisclicked, displays user input boxes again.

Y ou've completed the first two items and are ready to write pseudo code for the last two. First, break these two items into
steps:
o If Return ispressed or the Enter button is clicked:
o Display user input
o Hidethe input boxes
o If Editisclicked:
0 Display user input boxes again
When you write code, the program runs one line after another, unless you tell it to do otherwise. Sometimes you need the

code to run ablock of code while a certain condition exists, and at other times you'll want to make certain the condition
exists before the next block isrun. This processiswhat is referred to as program flow and control.

In the case of the Diver Data pane, text displays only if the Return key is pressed or if the Edit button is clicked. If neither
happens, then the application doesn't need to do anything. On the other hand, if the Edit button is clicked, make certain the
the text fields are visible and ready to accept user input.

Below is the same paragraph you just read, but note the words in blue. They give clues asto what kinds of control
statements you should use in your code:

In the case of the Diver Data pane, text displaysonly if the Return key is pressed or if the Edit button is
clicked. If neither happens, then the application doesn't need to do anything. On the other hand, if the Edit
button is clicked, make certain the the text fields are visible and ready to accept user input.
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Usingi f statements

Ani f statement is aconditional branch statement to control the flow of execution that is only known at run time. Inani f
statement, a condition or expression istested. If the conditionist r ue, then the statement in that block is executed. If the
expressionisf al se, you can provide statements to execute, or nothing happens. The expression to be tested must be
enclosedin () .

Thisisthe general form of thei f statement:

i f(condition)
st at enent ;
el se
st at enent ;

Y ou can have numerousi f statements, and you can use nested i f statements. If more than one statement appears after the
i f orel se, youmust use curly braces. The keyword el se isoptional:

i f(condition)

{

st at ement 1;
st at enent 2;
st at enent 3;

}

el se

{

stat enent;

}

Boolean logical operators

Another important word you may have noted in that paragraph is the word or. In the Diver Data pane, you need to test for
two possible conditionsto returnt r ue:

o If Returnispressed
OR

o If Enterisclicked

In the Java programming language, logical operators operate on boolean values. For instance:

Il OR
&& AND
I'= Not equal to

There are more, but you only need to be concerned with the ones listed here for now. Reword the pseudo code and add
some rea code:

If (data is entered) || (Enter button is clicked)
{displ ay the text to the screen
hi de the text fields

i f %Edit is clicked)
i\/ake the text fields visible

}
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Now you have the basics of how you control the flow. Next, you need to understand what should go in as the conditions.
Obviously the pseudo codedat a i s ent er ed isnot going to work. What you are really testing is which of the text
fields contains text entered by the user. Y ou hooked up each text field as an event listener. When the user enters the text, an
event isfired by pressing Return. Y ou must tell your application to get that data and set that data to display it.

All event subclasses, in thiscase Act i onEvent , inheritsthe get Sour ce from the Event Qbj ect class. This method
returns the object that fired the event.

In other words, if text is entered into atext field object called conpany, then conpany isreturned. Now that you know
which text field fired an event, you retrieve the text entered. To retrieve and display the data use two methods from the
JText Conponent class.

« get Text method retrieves the data
o set Text setsthetext

Remember since these methods are inherited, you don't need an instance of the J Text Conponent class to access these
methods. And then you assign that text to aJLabel object to display it.

Asan example:

/'l The evt variable is fromthe ActionLi stener
/'l object that was passed in the
/'l actionPerfornmed nethod.
if (evt.getSource() == conpany)
/'l Create a variable to hold the text
/1l you retrieve.
String conpanyText = nane. get Text();
/'l Assign the text to a label to
/1l display the text.
JLabel conpanyLabel = new JLabel ("");
conpanylLabel . set Text (" Conpany:

+ conpanyText);
/'l H des the text field of the conpany
/Il text field object.
conpany. set Vi si bl e(f al se);

This code works if the user presses the Return key, but what about an Enter button? In the code above, that scenario is not
accounted for, but it's easily added with the | | operator in thefirst line:

if ((evt.getSource() == conpany) ||
(evt.get Source() == enter))

The codeis saying if Return is pressed in the text field object conpany or the ent er object is returned, then do the
following. Note the extra () . Each condition is enclosed within its own set of () , then the group is enclosed in another set
of () . Becareful not to leave out one of the parenthesis.

The Diver Data pane also has an Edit button, which sets the text fields to visible. That bit of codecangointoani f
statement of its own. To make the text fields visible again, call theset Vi si bl e method and setittot r ue.
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. OpentheDi ver . j ava fileinyour text editor.

1

2. Withintheact i onPer f or med method, write if
statements to retrieve the text field object name using the
get Sour ce method.

3. Call theget Text method on each of the text field objects
to retrieve the text.

4. AssignthetexttoaJLabel object to display to the screen.

5. Cdl theset Vi si bl e method on each text field object and
setittof al se to hidethetext fields.

Here's an example:

if ((evt.getSource() == nane) ||

(evt.get Source() == enter))
{/l Opens if statenent
/'l Retrives the text fromthe nane
/'l text field and assigns it to the
/'l variabl e naneText of type String.
String naneText = nane. get Text();
| nanme. set Text (" Nane: " + nanmeText);
/I After printing text to JLabel, hides
/'l the textfield:
nane. set Vi si bl e(fal se);
}// ends if statenent

« Providethe control statements for the Edit button. Remember
that if the Edit button is clicked, then the text fields are visible
again.

Hereisan example:

if (evt.getSource() == edit)
{ /] Opens if statenent

/[l If edit button has been pressed
/[l the following is set to visible
name. set Vi si bl e(true);
}// Closes if statenent

o Savethefile. Your acti onPer f or ned method should look
something like this example.

This compl etes the functionality for the text fields and the buttons, but does not define the functionality of the check boxes.
Y ou can address the check boxes by having the Diver classimplement thel t enlLi st ener class, and defining the
i t entt at eChanged method in this class as you did for the text fields and buttons. However, there is a better way.

The benefit of using object oriented programming is that it allows you to build software and make changes without having
to change other parts of the code. Y ou can change one object without causing problemsin other objects because objects
interact through methods.
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The Diver Data pane defines GUI objects and keeps the functionality of those object in methods. Thisis good object
oriented programming, but you can improve this model by confining the functionality to an inner class.

Do inner classes have direct access to instance variables and methods of the
outer class?

O A. Yes
O B. No

Do inner classes have direct access to instance variables and methods of the outer class?

An inner class has the special privilege of unlimited access to its enclosing class members, even if they're declared
pri vat e, and the inner class relies on the enclosing class for its function. By using an inner class for event handling, you
enclose the code for functionality neatly within an inner class, while using the outer class for the GUI components.

Inner Classes

Inner classes are defined within an enclosing class. In this case, the enclosing
classistheDi ver classand theinner classisthe CheckBoxHandl er class.
There are four types of inner classes.

o Simpleinner classes

« Inner classes within methods \

« Anonymous inner classes

1

« Static inner classes J
An instance of an inner class can only exist with an instance of the enclosing class. Using an inner class enforces the
relationship between two classes, so another class cannot access thisinner class without creating an instance of the
enclosing class. In addition, the inner class has direct access to the instance variables and methods of the enclosing class
without having to reference a handle or variable.

Inner Classes

Chapter 7: Inner Classes

How do inner classes work?

The Diver class encloses only asimple inner class. Later, you'll learn about
anonymous inner classes.

Inner classes can be defined aspubl i ¢, pri vat e, or pr ot ect ed. In the case of this CheckBoxHandl er inner class
you can giveit pri vat e accesssinceit isonly used in context with the Di ver class anyway. Inner classes can extend
other classes as well asimplement as many interfaces as necessary.

For example:

private class GU Event Handl er i nplenents ActionLister

Because the CheckBoxHandl er classisgoing to define the functionality of the check boxes, it needs to implement the
I t enli st ener interface. Aswiththe Act i onLi st ener interface, you must implement any methods that
It enLi st ener declares. Again, there is only one method to be concerned with:

i tentst at eChanged(|tenEvent e)

This method is invoked when an item has been selected or deselected. The code written for this method performs the
operations that need to occur when an item is selected or deselected. When a check box is selected a check appearsin the
box. When deselected, the check disappears. To add to this, the Diver Data pane check box text turns blue when a check
box is selected, and returns to the default color black when desel ected.

Before delving into the pseudo code to plan the functionality, declare the inner class within the Diver class and provide the


http://java.sun.com/docs/books/tutorial/java/javaOO/innerclasses.html
http://developer.java.sun.com/developer/Books/certification/certbook.pdf
http://java.sun.com/products/jdk/1.1/docs/guide/innerclasses/spec/innerclasses.doc2.html
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promised method declaration.

1. OpentheDi ver . j ava fileinyour text editor.

2. After the closing curly brace of theact i onPer f or med method, declare an
inner class called CheckBoxHandl er that implementsthel t enli st ener
interface:

private class CheckBoxHandl er inplenments ItenlListener
{ /'l Opens inner class

3. Declareai t enfst at eChanged method, using the correct signature provided in
the Java APl documentation:

public void itenttateChanged (ItenEvent e)
4. Savethefile.

Pseudo code
List what should happen when the check boxes are selected or desel ected:

If acheck box is selected:
o Determine which check box is selected
o Makethe text bluefor that box

Or elseif the box is deselected:
« Make the text black
You can seeat aglancethat ani f statement can handle the functionality, but this pseudo code reveal s another keyword

el se. Youcould use several i f statements, but using el se shortensthe linesof code. Thei f / el se statement says do
thisif this occurs, or else do that.

To find out which check box fired an event, and then change the text for that box to blue, you use the get Sour ce and
get St at eChange methods. The get Sour ce method returns the object that fired an event, and the
get St at eChange method tells you if the event was a box being SELECTED or DESLECTED.

So you only have to be concerned with boxes that are selected, call the get Sour ce method, which returns objects that
fired an event. Check if the event is SELECTED, then assign it to a variable that references a JCheckBox object.

Because you aren't instantiating the JCheck Box class and creating a new object but are instead assigning a returned object
and typing it asaJCheckBox object, you must explictly cast it asaJCheckBox object. Y ou do this with the following:

JCheckBox source = (JCheckBox) e.get Source();

Thisline of code callsget Sour ce, which returns an object that fired an event, castsit asaJCheckBox and assignsit to
sour ce, which isof type JCheckBox.

Next, the get St at eChange method compares the object with a constant of thel t enEvent classthat tellsif the box is
selected. These constants are st at i ¢, so you need only use the class name and dot operator:

e. get St at eChange() == ItenkEvent. SELECTED

Now you can adjust your pseudo code more accurately with some real code:


http://java.sun.com/j2se/1.3/docs/api/java/awt/event/ItemListener.html
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JCheckBox source = (JCheckBox) e.get Source();

if ( e.getStateChange() == ItenEvent. SELECTED )
sour ce. set For egr ound( Col or. bl ue) ;
el se

sour ce. set For egr ound( Col or . bl ack) ;

Assigning and casting returned objects, then using the if/el se statement allows you to write instruction for any check box
that returns an object. The GUI is separate then from the functionality so you can add or remove more check boxes without
having to change the code for the funcitonality.
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1. OpentheDi ver.j ava fileinyour text editor.

2. Implement thei t ent at eChanged method, providing instruction for
each check box object: check to seeif the object equals each of your
variables, and if it is selected:

JCheckBox source = (JCheckBox) e.get Source();
if ( e.getStateChange() == ItenEvent. SELECTED )
sour ce. set For egr ound( Col or. bl ue) ;
el se
sour ce. set For egr ound( Col or. bl ack) ;
3. Savethefile.

Y our class should match this Diver.javafile.

Now you have an inner class that provides the functionality of the input components, while the enclosing class creates the
GUI features that are presented to the user. If you need to make changes to the functionality, you edit the inner class
without affecting the enclosing class. Likewise, if you make changes to the enclosing the class the inner class remains
unaffected unless you add components that also need functionality added.

Because the inner class only works with an instantiation of the enclosing class, it isfairly protected from other classes
accessing it. Using inner classes a'so makes it easier to read the code. Y ou know to work on the enclosing class for GUI
features, or the inner class for functionality.

Summary

Part 3 of the Dive Log tutorial reviewed Java programming concepts from Part 1 and Part 2 and introduced new ones.

User Input Objects
« Text fields and check boxes are common components used to collect user data.

« Preplan with pencil and paper or a drawing program to decide how you want to arrange user input components. Then
decide which layout manager to use.

« You can add many object to a pane by building panels that use their own layouts.
Encapsulation and Access Control

« Encapsulation works through hidden implementation and access modifiers.

« Specia methods are used to access data. These methods get or set data.

Event Handling Basics
« Button and mouse clicks are examples of events that are fired from components.
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« To handle events, a class must implement the proper interface.

« Toregister acomponent as an event listener, call the addxxxListener and pass in the proper event class that
implements the promised method that defines the functionality.

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 4: Using pull-down menus, adding scrollbars to atext area, and reading from files.

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 Step-by-Step pagesin the New

to Java Programming Center. Sheis also a certified scuba diver and enjoys exploring the kelp forests and colorful tube
anemone-covered floor of the Monterey Bay.

Reader Feedback

Tell uswhat you think of thistutorial.

If you have other comments or ideas for future articles, please type them here:

E * O Very worth reading O Worth reading O Not worth reading

| Submitl | Resetl

Have a question about Java programming? Use Java Online Support.

Subscribe to the New to Java Programming Center Supplement to
learn the basics of the Java programming language and keep
up-to-date on additions to the JDC's New-to-Java Programming
Center.

Products & APIs | Developer Connection | Docs & Training | Online Support
Community Discussion | Industry News | Solutions Marketplace | Case Studies

Glossary | Help Pages

For answers to common questions and further contact

information please see the java.sun.com Help Pages. Sun
i . Mklﬂ,‘.‘.fﬂt

Unless otherwise licensed, codeiin al technical materials herein Copyright © 1995-2002 Sun Microsystems, Inc.

(including articles, FAQs, samples) is provided under this License. All Rights Reserved. Terms of Use. Privacy Policy.



http://java.sun.com/jdc/Quizzes/
http://developer.java.sun.com/developer/onlineTraining/new2java/learningpaths.html
http://developer.java.sun.com/developer/onlineTraining/new2java/stepbystep.html
http://staging.eng.sun.com:5018/developer/onlineTraining/new2java/
http://staging.eng.sun.com:5018/developer/onlineTraining/new2java/
http://developer.java.sun.com/developer/support/index.html
http://developer.java.sun.com/subscription/
http://java.sun.com/products/
http://staging.eng.sun.com:5018/developer/index.html
http://staging.eng.sun.com:5018/developer/infodocs/
http://staging.eng.sun.com:5018/developer/support/index.html
http://staging.eng.sun.com:5018/developer/community/index.html
http://java.sun.com/industry/
http://java.sun.com/solutions
http://java.sun.com/casestudies
http://java.sun.com/docs/glossary.html
http://servlet.java.sun.com/help/
http://servlet.java.sun.com/help/
http://staging.eng.sun.com:5018/berkeley_license.html
http://www.sun.com/
http://www.sun.com/
http://www.sun.com/share/text/termsofuse.html
http://www.sun.com/privacy/

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

import javax.swing.*; //inported for buttons, |abels, and inages
import java.awt.*; //inported for |ayout manager

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

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

/1 Label that to hold the title and an i mage.
private JLabel jlI;

/] Variable for the text area.
private JTextArea ta

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

/1 Class constructor that provides instruction on
/! how the Wl come object is built.

public Wl cone()
{ I/ Opens constructor

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

set Layout ( new Border Layout ());

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

set Backgr ound( Col or. white);

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

/1l Sets the font face and size for title.
j1.setFont(new Font ("Ti nes- Roman", Font.BOLD, 17));

/'l 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" +



typi cal Graphical User Interface (GQJ), featuring AW |ayout "+
"managers and Project Swing conmponents, such as buttons, borders," +

" text areas, nenus, and nore." +

"\m\nln addition, the dive log's functionality uses AW event handl ers"
", methods to nani pul ate data, Java |/O0" +

to save user input to files, and " +

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

/1 Sets the font face and size for the text in the
/1l 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.setLi neWap(true);

ta.set WapStyl eWword(true);

ta. set Edi t abl e(fal se);

/1 The followi ng nethod creates a titled border
/1 around the entire text area, using the BorderFactory
/'l class.
t a. set Bor der (Border Fact ory. creat eTi t| edBor der (
" Wl cone to the Java Technol ogy Dive Log "));
/1l Creates an inage object on the | abel object
di ver = new JLabel ("",
new | magel con("i mages/ diver.jpg"), JLabel.CENTER);
/'l Each of the objects jlI, ta, and diver are
/1 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
[l or West.

add(jl, BorderLayout.NORTH);

add(ta, BorderLayout. CENTER);

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

}// Coses class Wl cone
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package divel og;

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

public class DiveLog extends JFrane

{
private JTabbedPane tabbedPane;

public DivelLog()
{

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

super ("A Java(TM Technol ogy Dive Log");
/'l Closes fromtitle bar

//and from menu
addW ndowLi st ener (new W ndowAdapt er ()

{
public void wi ndowd osi ng( W ndowEvent e)
{
Systemexit (0);
}
1)

/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() ;

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

}

private voi d popul at eTabbedPane()

{
/! Create tabs with titles

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(),
"Click 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()

{
JMenuBar nb = new JMenuBar () ;

JMenu nmenu = new JMenu("File");
JMenultemitem = new JMenultenm("Exit");

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

public void actionPerfornmed(Acti onEvent e)

{
System exit(0);
}

});// Ends buil dMenu net hod

menu. add(itenj;
nb. add( menu) ;
set JMenuBar (nb) ;

}

public static void main(String[] args)

{

Di veLog dI = new DivelLog();

dl . pack();

dl . set Si ze( 765, 690);

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



} //Ends cl ass



package divel og;

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

public class Diver extends JPanel
{ /'l Opens class

} /1 Coses class
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Eg;in Java(TM) Technology Dive Log

| Street: | |

| | state & Zip Code: | |
Training .
[_] Open Water

[[] Advanced
[_] Underwater Photography

[_] Recovery & Rescue

| l '| ] Wreck & Cave Diving
: A f |
4 | i b i ' ] \ k
Emergency
Name: Phone: | |
Relationship: Enter Diver Data | Edit Diver Data |




public Diver()
{ /1 Opens Constructor
/1l Sets layout for Diver panel
set Layout ( new Border Layout ());
/'l Sets background col or for
/1 Diver panel
set Backgr ound( Col or. white);

/1 Initializes text fields for

/1 diver information

nane = new JText Fi el d("Enter Your Nane");
street = new JTextField();

city = new JTextField ();

statezip = new JTextField ();

/1 Initializes text fields for
/'l enmergency information

nname = new JText Fiel d();
phone = new JText Fi el d();

rel = new JTextField ();

/1 Initializes |abels for textfields

| name = new JLabel (" Nane: ");

| street = new JLabel ("Street: ");

lcity = new JLabel ("City: ");

| statezip = new JLabel ("State & Zip Code: ");
| nnane = new JLabel (" Nane: ");

| phone = new JLabel (" Phone: ");

Irel = new JLabel ("Relationship: ");

/1 Initializes checkboxes with titles

ow = new JCheckBox(" Open Water", true);

a = new JCheckBox("Advanced");

res = new JCheckBox("Recovery & Rescue");

un = new JCheckBox(" Underwat er Phot ography");
w = new JCheckBox("Weck & Cave Diving");

/1l Initialize buttons and i mage
enter = new JButton("Enter Diver Data");
edit = new JButton("Edit Diver Data");
seahorse = new JLabel ("",

new | magel con("i mages/ 2seahor ses. j pg"),

JLabel . CENTER) ;

/1 Calls method to buid i mage panel, which
/1 is defined outside of the constructor
bui | dl magePanel () ;

/1l Calls method to buid address panel, which
/1 is defined outside of the constructor
bui | dAddr essPanel () ;

/1 Calls method to buid enmerg panel, which
/1l is defined outside of the constructor
bui | dEner gencyPanel () ;

/1l Calls method to buid training panel, which
/'l is defined outside of the constructor
bui | dTr ai ni ngPanel () ;



/1 The nmethods cal |l ed above build the panels, then this
/1 call to add adds each panel to the main panel's
/! border |ayout manager.

add(j address, BorderLayout. NORTH);
add(i mages, BorderLayout. CENTER);

add(traini ng, BorderLayout. EAST);
add(energ, BorderlLayout.SOUTH);

} /1 Ends constructor

http://staging.eng.sun.com:5018/developer/onlineTraining/new2java/divelog/part3/constructor.txt (2 of 2) [2/11/2002 3:16:31 PM]
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package divel og;

i mport java.aw.?*;

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

i mport java.aw . Col or.*
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/1 O ass constructor that builds the necessary
/1 labels and text fields i mges, buttons,
/1 and panel s.

public Diver()
{ /1 Opens Constructor
/1l Sets layout for Diver panel
set Layout ( new Border Layout ());
/'l Sets background col or for
/1 Diver panel
set Backgr ound( Col or. white);

/1 Initializes textfields

nane = new JText Fi el d("Enter Your Nane");
street = new JTextField();

city = new JTextField ();

statezip = new JTextField ();

/1 Initializes |abels for textfields

| namre = new JLabel (" Nane: ");

| street = new JLabel ("Street: ");

lcity = new JLabel ("City: ");

| statezip = new JLabel ("State & Zip Code: ");
/1 Initializes checkboxes with titles

ow = new JCheckBox(" Open Water", true);

a = new JCheckBox("Advanced");

res = new JCheckBox("Recovery & Rescue");

un = new JCheckBox(" Underwat er Phot ography");
w = new JCheckBox("Weck & Cave Diving");

/1l Initializes textfields for energency panel
nname = new JText Fiel d();
phone = new JText Fi el d();
rel = new JTextField ();
/1 Initializes |abels for textfields
| nnane = new JLabel (" Nane: ");
| phone = new JLabel (" Phone: ");
Irel = new JLabel ("Relationship: ");
/1l Initialize objects
enter = new JButton("Enter Diver Data");
edit = new JButton("Edit Diver Data");
seahorse = new JLabel ("",

new | magel con("i mages/ 2seahor ses. j pg"),

JLabel . CENTER) ;

/1 Calls method to buid i mage panel, which
/1 is defined outside of the constructor
bui | dl magePanel () ;

/1l Calls method to buid address panel, which
/1 is defined outside of the constructor
bui | dAddr essPanel () ;

/1 Calls method to buid enmerg panel, which
/1l is defined outside of the constructor
bui | dEner gencyPanel () ;

/1l Calls method to buid training panel, which
/1l is defined outside of the constructor
bui | dTr ai ni ngPanel () ;

/1 The nmethods cal |l ed above build the panels, then this
/1 call to add adds each panel to the main panel's



/! border |ayout manager.

add(j addr ess, BorderLayout. NORTH)
add(i mages, BorderLayout. CENTER);
add(traini ng, BorderLayout.EAST);
add(energ, BorderlLayout.SOUTH);

} /1 Ends constructor

/! This nmethod creates a panel called i mages
private void buil dl nagePanel ()
{ /'l Opens nethod
/1 lInstantiates a new JPanel object
i mges = new JPanel ();
/!l Sets the color, |ayout, and adds the
/| seahorse object
i mages. set Layout (new Fl owLayout () );
i mages. set Backgr ound( Col or. white);
i mages. add( seahor se);
} /1 Coses nethod

private void buil dAddr essPanel ()
{ /'l Opens nethod
j address = new JPanel ();
/! Sets color and | ayout.
/1 Adds the textfields and | abels for
/1 diver input.
j addr ess. set Backgr ound( Col or. white);
j addr ess. set Layout ( new GidLayout (2, 4, 20, 20) );
/1 Adds each conponent to the panel
j addr ess. add( | nane) ;
j addr ess. add( nane) ;
j address. add(| street);
j addr ess. add(street);
j address. add(lcity);
j address. add(city);
j addr ess. add( | st at ezi p);
j addr ess. add( st atezi p);

/1 Sets a border around the panel, including
/Il atitle
j addr ess. set Border (Border Factory. creat eTi t| edBor der (
"Di ver Personal Information"));

//Listeners for each text field in the
nane. addActi onLi stener( this );
street.addActionListener( this );
city.addActionListener( this );

stat ezi p. addActionLi stener( this );
nnane. addActi onLi stener( this );

phone. addActi onLi stener( this );
rel.addActionListener( this );

} /1 O oses nethod
}// doses class



private void buil dEnergencyPanel ()
{ /1 Opens nethod
/] Create another panel for energency input fields
energ = new JPanel ();
energ. set Layout ( new GidLayout(2, 4, 20, 0) );
ener g. set Backgr ound( Col or. white);

ener g. add( | nnane);

ener g. add( nnane);

ener g. add( | phone);

ener g. add( phone);

energ.add( Ilrel);

energ. add( rel);

energ. add(enter);

energ. add(edit);

/'l Creates titled border around energ pane
ener g. set Bor der ( Bor der Fact ory. creat eTi t | edBor der (" Ener gency") ) ;

/1 Adds an actionLi stener for Energency Info
nnane. addActi onLi stener( this );

phone. addActi onLi stener( this );
rel.addActionListener( this );

/I Creates borders around the Edit and

/1 Enter Diver Data buttons

ent er . set Bor der ( Bor der Fact ory. cr eat eRai sedBevel Border());
edi t. set Border (Bor der Fact ory. cr eat eRai sedBevel Border());

/lListeners for the buttons

ent er. addActi onLi stener( this );
edi t.addActionListener( this );
} /1 d oses nethod



package divel og;

i mport java.aw.event.*
i mport java.aw.?*;

i mport javax.sw ng. *;

i mport java.aw . Col or.*

public class Diver exte
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/1 O ass constructor that builds the necessary
/1 labels and text fields i mges, buttons,
/1 and panel s.

public Diver()
{ /1 Opens Constructor
/1l Sets layout for Diver panel
set Layout ( new Border Layout ());
/'l Sets background col or for
/1 Diver panel
set Backgr ound( Col or. white);

/1 Initializes textfields

nane = new JText Fi el d("Enter Your Nane");
street = new JTextField();

city = new JTextField ();

statezip = new JTextField ();

/1 Initializes |abels for textfields

| namre = new JLabel (" Nane: ");

| street = new JLabel ("Street: ");

lcity = new JLabel ("City: ");

| statezip = new JLabel ("State & Zip Code: ");
/1 Initializes checkboxes with titles

ow = new JCheckBox(" Open Water", true);

a = new JCheckBox("Advanced");

res = new JCheckBox("Recovery & Rescue");

un = new JCheckBox(" Underwat er Phot ography");
w = new JCheckBox("Weck & Cave Diving");

/1l Initializes textfields for energency panel
nname = new JText Fiel d();
phone = new JText Fi el d();
rel = new JTextField ();
/1 Initializes |abels for textfields
| nnane = new JLabel (" Nane: ");
| phone = new JLabel (" Phone: ");
Irel = new JLabel ("Relationship: ");
/1l Initialize objects
enter = new JButton("Enter Diver Data");
edit = new JButton("Edit Diver Data");
seahorse = new JLabel ("",

new | magel con("i mages/ 2seahor ses. j pg"),

JLabel . CENTER) ;

/1 Calls method to buid i mage panel, which
/1 is defined outside of the constructor
bui | dl magePanel () ;

/1l Calls method to buid address panel, which
/1 is defined outside of the constructor
bui | dAddr essPanel () ;

/1 Calls method to buid enmerg panel, which
/1l is defined outside of the constructor
bui | dEner gencyPanel () ;

/1l Calls method to buid training panel, which
/1l is defined outside of the constructor
bui | dTr ai ni ngPanel () ;

/1 The nmethods cal |l ed above build the panels, then this
/1 call to add adds each panel to the main panel's



/! border |ayout manager.

add(j addr ess, BorderLayout. NORTH)
add(i mages, BorderLayout. CENTER);
add(traini ng, BorderLayout.EAST);
add(energ, BorderlLayout.SOUTH);

} /1 Ends constructor

/! This nmethod creates a panel called i mages
private void buil dl nagePanel ()
{ /'l Opens nethod
i mges = new JPanel ();
/!l Sets the color, |ayout, and adds the
/| seahorse object
i mages. set Backgr ound( Col or. white);
i mages. set Layout (new Fl owLayout () );
i mages. add( seahor se);
} /1 O oses nethod

private void buil dAddressPanel ()
{ /1 Opens nethod
j address = new JPanel ();
/! Sets color and | ayout.
/1 Adds the textfields and | abels for
/1 diver input.
j addr ess. set Backgr ound( Col or. white);
j addr ess. set Layout ( new GidLayout (2, 4, 20, 20) );
/1 Adds each conponent to the panel
j addr ess. add( | nane) ;
j addr ess. add( nane) ;
j address. add(| street);
j addr ess. add(street);
j address. add(lcity);
j address. add(city);
j addr ess. add( | st at ezi p);
j addr ess. add( st at ezi p);

/1 Sets a border around the panel, including
/Il atitle
j addr ess. set Border (Border Factory. creat eTi t| edBor der (
"Di ver Personal Information"));

//Listeners for each text field in the
nane. addActi onLi stener( this );
street.addActionListener( this );
city.addActionListener( this );

statezi p. addActionLi stener( this );
nnane. addActi onLi stener( this );

phone. addActi onLi stener( this );
rel.addActionListener( this );

} /1 O oses nethod

private void buil dEnergencyPanel ()
{ /'l Opens nethod
/] Create another panel for energency input fields
energ = new JPanel ();
ener g. set Layout ( new GidLayout(2, 4, 20, 0) );



ener g. set Backgr ound( Col or. white);

ener g. add( | nnane);

ener g. add( nnane);

ener g. add( | phone);

ener g. add( phone);

energ.add( Ilrel);

energ. add( rel);

energ. add(enter);

energ. add(edit);

/'l Creates titled border around energ pane
ener g. set Bor der (Bor der Fact ory. creat eTi t| edBor der (" Emer gency") ) ;

/1 Adds an actionLi stener for Energency Info
nnane. addActi onLi stener( this );

phone. addActi onLi stener( this );
rel.addActionListener( this );

/| Creates borders around the Edit and

/1 Enter Diver Data buttons

ent er . set Bor der ( Bor der Fact ory. cr eat eRai sedBevel Border());
edi t. set Border (Bor der Fact ory. cr eat eRai sedBevel Border());

/lListeners for the buttons

ent er. addActi onLi stener( this );
edi t.addActionListener( this );
} /1 d oses nethod

private void buil dTrai ni ngPanel ()
{ /1 Opens net hod

/!l Creates a panel for training courses

training = new JPanel ();

t rai ni ng. set Background( Col or. white);

trai ni ng. set Layout (new GidLayout (5, 1, 10, 20 ) );
/'l sets backgrounds of conponents to white

trai ni ng. add(ow) . set Backgr ound( Col or. white);

trai ni ng. add(a) . set Background( Col or. white);

trai ni ng. add(un) . set Backgr ound( Col or. white);

trai ni ng. add(res). set Background( Col or. white);

trai ni ng. add(w) . set Backgr ound( Col or. white);

//Sets a titled border around training panel

trai ni ng. set Border (Border Factory. createTitl edBorder (" Trai ning"));

/1 Adds |isteners to checkbox itens
ow. addl t enLi st ener (handl er);
a. addl t enli st ener (handl er);
un. addl t enLi st ener (handl er);
res. addl t enli st ener (handl er) ;
w. addl t enLi st ener (handl er) ;

} //d oses nethod
} /1 Closes class Diver



public void actionPerfornmed(Acti onEvent evt)
{ /'l Opens nethod
/1 Checks if the button clicked was the
/1l Enter Diver Data button.
[/ 1f not, noves on to next if statnent.
/Il Oherwise it enters this if statenment
if ((evt.getSource() == nane) || (evt.getSource() == enter))
{ /1l Opens if statenent
/I Retrives the text fromthe name text field and
/lassigns it to the variabl e naneText of
//type String
String nameText = nane. get Text ();
| nane. set Text (" Nane: " + nanmeText);
[/ After printing text to JLabel, hides the textfield
nane. set Vi si bl e(fal se);
}// ends if statenent
if ((evt.getSource() == street) || (evt.getSource() == enter))
{ /1l Opens if statenent
String street Text = street.get Text();
| street.setText("Street: " + streetText);
street.setVisible(fal se);
}// ends if statenent
if ((evt.getSource() == city) || (evt.getSource() == enter))
{ /1l Opens if statenent
String cityText = city. get Text();
lcity.setText("City: " + cityText);
city.setVisible(false);
}// ends if statenent

if ((evt.getSource() == statezip) || (evt.getSource() == enter))

{ /1l Opens if statenent
String statezi pText = statezip.getText();
| statezip.setText("State & Zip: " + statezipText);
statezip. setVisible(fal se);
}// ends if statenent
if ((evt.getSource() == nnane) || (evt.getSource() == enter))
{ /1l Opens if statenent
String rel nane = nnane. get Text () ;
| nnane. set Text (" Nane: " + rel nane);
nnane. set Vi si bl e(fal se);
}// ends if statenent
if ((evt.getSource() == phone) || (evt.getSource() == enter))
{ /1l Opens if statenent
String rel phone = phone. get Text();
| phone. set Text (" Phone: " + rel phone);
| phone. set For egr ound( Col or. red);
phone. set Vi si bl e(fal se);

if ((evt.getSource() ==rel) || (evt.getSource() == enter))

String rel String = rel.get Text();
I rel.setText ("Rel ati onshi p: "+ relString);
rel.setVisible(fal se);

[/ 1f Edit button was clicked, set textfields to
/!l visible for user to reenter information and
/[l it sets the text that had been entered to
/[l to an enpty String, giving the appearance
// that the text has been renoved.
} /1l Closes if statenent

if (evt.getSource() == edit)



{ Il Opens else if

/1 1f edit button has been pressed

/1 the following is set to visible
nane. set Vi si bl e(true);
street.setVisible(true);
city.setVisible(true);
statezip.setVisible(true);

/!l Relative's info
nnane. set Vi si bl e(true);
phone. set Vi si bl e(true);
rel.setVisible(true);

| nnane. set Text (" Nane:
Innane.setForeground(CbIor bl ack) ;

| phone. set Text (" Phone: ");
Iphone.setForeground(CbIor bl ack) ;
I rel.set Text ("Rel ati onshi p: ")

I rel . set Foreground(Col or. bl ack);
} /1 Ends if

} /1 Ends actionPerforned nethod



package divel og;

i mport java.aw.event.*
i mport java.aw.?*;

i mport javax.sw ng.*;

i mport java.aw . Col or.*

public class Diver exte
{ /'l Opens class
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/1 O ass constructor that builds the necessary
/1 labels and text fields i mges, buttons,
/1 and panel s.

public Diver()
{ /1 Opens Constructor
/1l Sets layout for Diver panel
set Layout ( new Border Layout ());
/'l Sets background col or for
/1 Diver panel
set Backgr ound( Col or. white);

/1 Initializes textfields

nane = new JText Fi el d("Enter Your Nane");
street = new JTextField();

city = new JTextField ();

statezip = new JTextField ();

/1 Initializes |abels for textfields

| namre = new JLabel (" Nane: ");

| street = new JLabel ("Street: ");

lcity = new JLabel ("City: ");

| statezip = new JLabel ("State & Zip Code: ");
/1 Initializes checkboxes with titles

ow = new JCheckBox(" Open Water", true);

a = new JCheckBox("Advanced");

res = new JCheckBox("Recovery & Rescue");

un = new JCheckBox(" Underwat er Phot ography");
w = new JCheckBox("Weck & Cave Diving");

/1l Initializes textfields for energency panel
nname = new JText Fiel d();
phone = new JText Fi el d();
rel = new JTextField ();
/1 Initializes |abels for textfields
| nnane = new JLabel (" Nane: ");
| phone = new JLabel (" Phone: ");
Irel = new JLabel ("Relationship: ");
/1l Initialize objects
enter = new JButton("Enter Diver Data");
edit = new JButton("Edit Diver Data");
seahorse = new JLabel ("",

new | magel con("i mages/ 2seahor ses. j pg"),

JLabel . CENTER) ;

/1 Calls method to buid i mage panel, which
/1 is defined outside of the constructor
bui | dl magePanel () ;

/1l Calls method to buid address panel, which
/1 is defined outside of the constructor
bui | dAddr essPanel () ;

/1 Calls method to buid enmerg panel, which
/1l is defined outside of the constructor
bui | dEner gencyPanel () ;

/1l Calls method to buid training panel, which
/1l is defined outside of the constructor
bui | dTr ai ni ngPanel () ;

/1 The nmethods cal |l ed above build the panels, then this
/1 call to add adds each panel to the main panel's



/! border |ayout manager.

add(j addr ess, BorderLayout. NORTH)
add(i mages, BorderLayout. CENTER);
add(traini ng, BorderLayout.EAST);
add(energ, BorderlLayout.SOUTH);

} /1 Ends constructor

/! This nmethod creates a panel called i mages
private void buil dl nagePanel ()
{ /'l Opens nethod
i mges = new JPanel ();
/!l Sets the color, |ayout, and adds the
/| seahorse object
i mages. set Backgr ound( Col or. white);
i mages. set Layout (new Fl owLayout () );
i mages. add( seahor se);
} /1 O oses nethod

private void buil dAddressPanel ()
{ /1 Opens nethod
j address = new JPanel ();
/! Sets color and | ayout.
/1 Adds the textfields and | abels for
/1 diver input.
j addr ess. set Backgr ound( Col or. white);
j addr ess. set Layout ( new GidLayout (2, 4, 20, 20) );
/1 Adds each conponent to the panel
j addr ess. add( | nane) ;
j addr ess. add( nane) ;
j address. add(| street);
j addr ess. add(street);
j address. add(lcity);
j address. add(city);
j addr ess. add( | st at ezi p);
j addr ess. add( st at ezi p);

/1 Sets a border around the panel, including
/Il atitle
j addr ess. set Border (Border Factory. creat eTi t| edBor der (
"Di ver Personal Information"));

//Listeners for each text field in the
nane. addActi onLi stener( this );
street.addActionListener( this );
city.addActionListener( this );

statezi p. addActionLi stener( this );
nnane. addActi onLi stener( this );

phone. addActi onLi stener( this );
rel.addActionListener( this );

} /1 O oses nethod

private void buil dEnergencyPanel ()
{ /'l Opens nethod
/] Create another panel for energency input fields
energ = new JPanel ();
ener g. set Layout ( new GidLayout(2, 4, 20, 0) );



ener g. set Backgr ound( Col or. white);

ener g. add( | nnane);

ener g. add( nnane);

ener g. add( | phone);

ener g. add( phone);

energ.add( Ilrel);

energ. add( rel);

energ. add(enter);

energ. add(edit);

/'l Creates titled border around energ pane
ener g. set Bor der (Bor der Fact ory. creat eTi t| edBor der (" Emer gency") ) ;

/1 Adds an actionLi stener for Energency Info
nnane. addActi onLi stener( this );

phone. addActi onLi stener( this );
rel.addActionListener( this );

/| Creates borders around the Edit and

/1 Enter Diver Data buttons

ent er . set Bor der ( Bor der Fact ory. cr eat eRai sedBevel Border());
edi t. set Border (Bor der Fact ory. cr eat eRai sedBevel Border());

/lListeners for the buttons

ent er. addActi onLi stener( this );
edi t.addActionListener( this );
} /1 d oses nethod

private void buil dTrai ni ngPanel ()
{ /1 Opens net hod

/!l Creates a panel for training courses

training = new JPanel ();

t rai ni ng. set Background( Col or. white);

trai ni ng. set Layout (new GidLayout (5, 1, 10, 20 ) );
/'l sets backgrounds of conponents to white

trai ni ng. add(ow) . set Backgr ound( Col or. white);

trai ni ng. add(a) . set Background( Col or. white);

trai ni ng. add(un) . set Backgr ound( Col or. white);

trai ni ng. add(res). set Background( Col or. white);

trai ni ng. add(w) . set Backgr ound( Col or. white);

//Sets a titled border around training panel
trai ni ng. set Border (Border Factory. createTitl edBorder (" Trai ning"));
/1 Adds |isteners to checkbox itens
ow. addl t enLi st ener (handl er);
a. addl t enli st ener (handl er);
un. addl t enLi st ener (handl er);
res. addl t enli st ener (handl er) ;
w. addl t enLi st ener (handl er) ;
} //d oses nethod

/! Prints the input into JLabels and hides text fields, or
[/l returns the text fields so input may be changed

public void actionPerfornmed(Acti onEvent evt)
{ /'l Opens nethod
/1 Checks if the button clicked was the
/! Enter Diver Data button.



/] 1f not, noves on to next if statnent.
/Il Oherwise it enters this if statenment
if ((evt.getSource() == nane) || (evt.getSource() == enter))
{ /1 Opens if statenent
/I Retrives the text fromthe name text field and
/lassigns it to the variabl e naneText of
//type String
String nameText = nane. get Text ();
| nane. set Text (" Nane: " + nanmeText);
[/ After printing text to JLabel, hides the textfield
nane. set Vi si bl e(fal se);
}// ends if statenent
if ((evt.getSource() == street) || (evt.getSource() == enter))
{ /1 Opens if statenent
String street Text = street.get Text();
| street.setText("Street: " + streetText);
street.setVisible(fal se);
}// ends if statenent
if ((evt.getSource() == city) || (evt.getSource() == enter))
{ /1 Opens if statenent
String cityText = city. get Text();
lcity.setText("City: " + cityText);
city.setVisible(fal se);
}// ends if statenent
if ((evt.getSource() == statezip) || (evt.getSource() == enter))
{ /1l Opens if statenent
String statezi pText = statezip.getText();
| statezip.setText("State & Zip: " + statezipText);
statezip. setVisible(fal se);
}// ends if statenent
if ((evt.getSource() == nnane) || (evt.getSource() == enter))
{ /1l Opens if statenent
String rel nane = nnane. get Text () ;
| nnane. set Text (" Nane: " + rel name);
nnane. set Vi si bl e(fal se);
}// ends if statenent
if ((evt.getSource() == phone) || (evt.getSource() == enter))
{ /1 Opens if statenent
String rel phone = phone. get Text();
| phone. set Text (" Phone: " + rel phone);
| phone. set For egr ound( Col or. red);
phone. set Vi si bl e(fal se);

if ((evt.getSource() ==rel) || (evt.getSource() == enter))

String relString = rel.get Text();
I rel.setText ("Rel ati onshi p: "+ relString);
rel.setVisible(fal se);

[/ 1f Edit button was clicked, set textfields to
/!l visible for user to reenter information and
/[l it sets the text that had been entered to
/[l to an enpty String, giving the appearance
// that the text has been renoved.
} /1l Closes if statenent

if (evt.getSource() == edit)

{ Il Opens else if statenent

/1l 1f edit button has been pressed
/1 the following is set to visible
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nane. set Vi si bl e(true);
street.setVisible(true);
city.setVisible(true);
statezip.setVisible(true);

/! Relative's info

nnane. set Vi si bl e(true);
phone. set Vi si bl e(true);
rel.setVisible(true);

| nnane. set Text (" Nane: ");
Innane.setForeground(CbIor bl ack) ;
| phone. set Text (" Phone: ")
Iphone.setForeground(CbIor bl ack) ;
I rel.set Text (" Rel ati onshi p: ");
I rel . set Foreground(Col or. bl ack);

} // Ends if statenent
} /1 Ends actionPerforned nethod

I nner class that handl es functionality for the

/'l checkboxes.
private class CheckBoxHandl er inplenents |tenilistener
{ /'l Opens inner class

public void itenttateChanged (ItenEvent e)
{ /1 Opens nethod

if ( e.getSource() == ow)

if ( e.getStateChange() == ItenkEvent.

ow. set For egr ound( Col or. bl ue);
el se
ow. set For egr ound( Col or. bl ack) ;

if ( e.getSource() == a)

if ( e.getStateChange() == ItenkEvent.

a. set For egr ound( Col or. bl ue) ;
el se
a. set For egr ound( Col or. bl ack);

if ( e.getSource() == un)

if ( e.getStateChange() == ItenkEvent.

un. set For egr ound( Col or. bl ue) ;
el se
un. set For egr ound( Col or. bl ack);

if ( e.getSource() == res )

if ( e.getStateChange() == ItenkEvent.

res. set For eground( Col or. bl ue);
el se
res. set For eground( Col or. bl ack) ;

if ( e.getSource() == w)

if ( e.getStateChange() == ItenkEvent.

w. set For egr ound( Col or. bl ue);
el se
w. set For egr ound( Col or. bl ack) ;

} // Closes ItenttateChanged net hod

} /1 Coses class CheckBoxHandl er

SELECTED )

SELECTED )

SELECTED )

SELECTED )

SELECTED )



} /1l Closes Oass Diver
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