Chapter 10. 

Item Components and Events

You can design a layout with ease.  You understand how classes and variables work.  You’re ready to put together some more interesting applets, but you have only learned a few components.  In this chapter, you will move beyond the simple buttons, labels, and text boxes that have been your primary tools.  Now you will learn how to use another set of components.  All of the new components have one thing in common: they are intended to allow the user choose something from a list.  

[H1]Example: Font Selection Screen

***PD: please insert figure jafe1001.pcx screenshot of FontChooser 

[H3][1]Text will show up here

[H3][2]Radio button style selection of Font size

Only one of these can be selected at a time.  Sample text is resized to the indicated font size

[H3][3]Clickable list of colors

When user clicks on a color, sample text is redisplayed in indicated color

[H3][4]Dropdown font list

When clicked, this drops down to show a list of font names.  Sample text will be redisplayed using indicated font

[H3][5]Style checkboxes

A font can be plain, or any combination of bold and italic.  The check boxes are set to accommodate this behavior 

[H2]Allow user to set their font preferences using GUI tools

The use of GUI tools is an important part of programming well.  If you think carefully about how information is presented to and requested from the user, you can eliminate a lot of errors.  For example, it would be legal to ask the user for a font size in a text box, but the user could do all kinds of terrible things, like type in “ten” or “big” or a negative value.  By limiting the user’s choices to legal values, you are making it easier for the user, and easier for yourself.  

Not every kind of information is the same.  In this example, the font size must be a positive integer, and there is only one.  Font style could be plain, bold, bold and italic, or italic.  Since the range of information is different, it makes sense that there be different ways to request the information from the user. 

[H1]CheckBoxes

[H2]The CheckBox Demo

***PD: please insert figure jafe1002.pcx screenshot of CheckboxDemo in default (unchecked) form

[H3][1]Italic box is not checked

[2]Label is not italicized

***PD: please insert figure jafe1003.pcx screenshot of checkboxDemo after checking italic box

[H3][1]Italic box has been checked

The user clicked on the box

[H3][2]The label is now italicized.

[H2]The nature of check boxes

The component you are looking at is called a check box.  Most graphical operating systems have them.  They are terrific for dealing with on / off values, because they are obviously either on (clicked) or off (not clicked).  You will often choose a checkbox when you have some sort of boolean variable you need to get input from the user.  

[H2]Handling the ItemListener interface

***PD: please insert figure jafe1004.pcx source of CheckboxDemo beginning and init 

[H3][1]implement ItemListener

The itemListener interface is similar to your old friend the actionListener.  It is an event handling interface, but rather than focusing on action events (which are usually related to buttons) the itemListener is designed to listen for items.  Every example you write in this chapter uses the itemListener, so you will get more familiar with it as you go on.  

[H3][2]Make a Checkbox object

The “one String” constructor takes a string value that serves as the label to the checkbox

[H3][3]register the checkbox to the itemListener

again this is much like dealing with the actionlistener.  Checkboxes do not have an addActionListener() method, just an addItemListener().  This gives you a major clue how you will deal with its actions.  

[H2]The itemStateChanged() method

***PD: please insert figure jafe1005.pcx source of CheckboxDemo ItemStateChanged method

[H3][1]The itemStateChanged() method call

This method is called whenever a registered object triggers an item event.  In this example, whenever the user clicks on the check box (whether they turn it on or off) the itemStateChanged() method will be triggered.  If you implement the ItemListener interface, you have to create an itemStateChanged() method.

[H3][2]Check the checkbox to see if it is checked

This is the general strategy for item events.  You will usually need to query the component that caused the event to figure out what happened.  In this case, call the getState() method of the checkbox to find out whether the button was clicked or not.  Check the online help for information on the getState() method of the Checkbox object.  (By now it’s probably a Pavlovian response:  You see a new object, look it up in online help.  If you aren’t doing that now, it’s a great habit to get into.)

[H3][3]If it has been checked,

Set the label’s font to italic

[H3][4]Otherwise, set it to plain

Note that you can’t just leave the font alone, because you don’t always know the state of the font.  When the applet first runs, the font will be plain, but this itemListener could be triggered many times during the run of the program, and the font might be plain or italic.  

[H2]Using multiple checkboxes

Checkboxes get more interesting when they are used together.  In the standard form, each checkbox is an independent entity.

***PD: please insert figure jafe1006.pcx screenshot of MultiCheckboxDemo totally unchecked

[H3][1]Neither box is checked

[H3][2]Font is plain

***PD: please insert figure jafe1007.pcx screenshot of MultiCheckboxDemo bold checked

[H3][1]Bold but not italic checked

[H3][2]Font is bold and not italicized

***PD: please insert figure jafe1008.pcx screenshot of MultiCheckboxDemo italic bold unchecked

[H3][1]User wants italic but not bold

[H3][2]That’s what happens

***PD: please insert figure jafe1009.pcx screenshot of MultiCheckboxDemo both checked

[H3][1]User wants bold and italic

[H3][2]Whatever the user wants, the user gets

[H2]Working with multiple check boxes

***PD: please insert figure jafe1010.pcx source of MultiCheckboxDemo through init emphasis on checkbox creation lines and addItemListener lines

[H3][1]Create the two check boxes

[H3][2]Register them to the itemListener

***PD: please insert figure jafe1011.pcx source of MultiCheckboxDemo ItemStateChanged method

[H3][1]Make an int to hold font style

[H3][2]Initialize fontStyle to plain

[H3][3]If checkItalic is checked,

Set the fontStyle variable to incorporate italics

[H3][4]If checkBold is checked

Set the fontStyle variable to incorporate boldface

[H3][5]Both are always checked

It doesn’t matter which was pressed.  Both checkboxes must be examined, because the state of one checkbox has no affect on the other.  When you have this kind of checkboxes, you will generally have to write some kind of code for each one, because the checkboxes are not related in any way.

[H1]The CheckboxGroup

CheckBoxes can also be used in a group.  When used this way, they have important differences in their appearance and behavior.

[H2]Mutually exclusive check boxes

***PD: please insert figure jafe1012.pcx screenshot of CBGDemo default (10 pts)

[H3][1]The check boxes look different!

In Windows, they look like the circular “radio buttons”.  In whatever operating system you use, they look like the exclusive buttons in that operating system.

[H3][2]10 is checked

meaning “show the 10 point font”

[H3][3]Other checkboxes are in the group

***PD: please insert figure jafe1013.pcx screenshot of CBGDemo after selecting 40

[H3][1]User selected “40” button

[H3][2]Display changed to 40 points

[H3][3]Selecting the 40 button deselected 10

Only one button in a group can be selected.  This makes checkbox groups ideal for those situations where only one choice is legal.  

***PD: please insert figure jafe1014.pcx source of CBGDemo begin to init

[H3][1]Create a CheckboxGroup object

This is not a component.  It cannot register an ItemListener, nor can it be added to the applet.  It is just a logical grouping of checkboxes.

[H3][2]Create checkboxes with group constructor

[H3][3]This constructor assigns the checkbox to cbgSize

[H3][4]Boolean value indicates starting value of true or false

In a checkboxgroup, there should always be one element with the value of true.  The others will be false.

[H3][5]Add and register the checkboxes

not the checkboxgroup

***PD: begin note

It doesn’t seem like there is much purpose to the CheckboxGroup object, but there is.  When a series of checkboxes are added to the group, they will become mutually exclusive.  When one is set to true, the others will be automatically set to false.  This does not automatically happen with “solo” checkboxes.  In addition, the checkboxgroup also has a couple of interesting methods.  

***PD: end note

[H2]Getting the size from the checkboxGroup

***PD: please insert figure jafe1015.pcx source of CBGDemo itemStateChanged method

[H3][1]Get the currently selected checkbox

[H3][2]Store it in a variable called currentChoice

[H3][3]Extract the label from currentChoice

[H3][4]Store the label in sizeString

[H3][5]Convert sizeString to an int

[H3][6]Generate a new font based on the resulting value

***PD: begin sidebar

Isn’t there another way to do this?  

Yes, there are several other ways, and some may be better.  For example, you could figure out which checkbox was chosen and then have a series of if statements to handle all the possible choices.  The reason I chose the algorithm I did was scalability.  With the if statements, adding new sizes would be tedious.  The solution I chose, extracting the size out of the component itself, might be a little more trouble to build in the first place, but I can add as many other size checkboxes as I wish, and my program will be able to catch them all with no further coding.  Experienced programmers often look for scalable solutions such as this when they don’t know exactly how a program might grow.  (In my case, that’s most of the time.

***PD: end sidebar

[H1]Using the Choice object

The choice component is a nice alternative when you want to let the user choose only one item from a list.  It has a getSelectedItem() method which returns back the label of whatever item in the list was selected.    

***PD: begin note

The choice component has one other very important feature.  Choice lists (sometimes called dropdown lists in other languages) generally take up very little onscreen real estate.  When the choice is not being directly manipulated by the user, it only takes up one line.  When the user selects the choice object, the other choices pop up, then disappear after a selection is made.  This is very useful because list boxes or checkboxes can start to take up a lot of room if there are many items to choose from.  Use a choice box to save room, especially if the user doesn’t need to see what all the choices are all the time.

***PD: end note

[H2]Using Choice Components

***PD: please insert figure jafe1016.pcx screenshot of choiceDemo Default view

[H3][1]Choice box unselected

It only takes up one line

***PD: please insert figure jafe1017.pcx screenshot of choiceDemo after selecting choice box mouse on Monospaced

[H3][1]Choice box being selected

[H3][2]Items appear

[H3][3]User is about to choose “Monospaced”

***PD: please insert figure jafe1018.pcx screenshot of choiceDemo after monospaced selected

[H3][1]Label font changed

[H3][2]Choice now shows “Monospaced”

[H3][3]Choice back to one line

[H2]Writing event code for the Choice component

***PD: please insert figure jafe1019.pcx source of ChoiceDemo start to init highlight lines containing chcFont

[H3][1]Create a Choice object

There is only one constructor, with no parameters

[H3][2]Add several String items to the choice

Look up the add method of Choice for details, but it’s pretty straightforward

[H3][3]Register chcFont to the itemListener

Just like in action events, this is an easy step to forget.  

***PD: begin tip

If your program isn’t doing anything, be sure you remembered your event listener registrations.

***PD: end tip

***PD: please insert figure jafe1020.pcx source of ChoiceDemo itemStateChanged method

[H3][1]Use the getSelectedItem method to return a string

The string will be whatever text is associated with the currently selected item.

[H3][2]Put that in a String variable called fontName

[H3][3]Change the label’s font to incorporate this name

***PD: begin sidebar

A note on fonts in Java

Fonts are very tricky in cross-platform programming.  Each individual computer can have its own fonts installed, and there are very few fonts common to all.  The “factory installed” fonts that come with a Macintosh machine are very different than those on a Windows, Linux, or Sun computer, so it is very difficult to come up with a standardized way to handle fonts.  The Java solution is to legislate certain font names that it supports in any platform.  Those font names are the ones on the choice list in this demonstration.  Java will be able to display these fonts, but there is no guarantee how they will look.  You can enter in any font on your system, but support for fonts is spotty at best.  The situation is better in applications that use the Swing component library, which you will explore in chapter ??

Also, I have discovered that appletviewer has especially poor support of fonts.  If I send an italicized Sans-serif font to it, it insists on showing the serif font, although it reports the font as sans-serif.  Sigh…

***PD: end sidebar

[H1]The List object

[H2]Using Lists

***PD: please insert figure jafe1021.pcx screenshot of ListDemo in default mode

[H3][1]Sample text is black

[H3][2]Nothing has been selected in list box

[H3][3]List box always shows five lines

***PD: please insert figure jafe1022.pcx screenshot of ListDemo after selecting orange

[H3][1]User chose orange

[H3][2]Sample text is now orange.

Really, it is.  A book just can’t give the same effect as the applet.  Run it yourself to see.

[H2]Using a list to handle colors

***PD: please insert figure jafe1023.pcx source of ListDemo begin to init

[H3][1]Create a List object

[H3][2]The constructor accepts a number of lines

In this case, make the choice 5 lines tall.  The value is a matter of taste and available space.  If you are really strapped for screen space, use a Choice object instead.

[H3][3]Creating the list is pretty much like making a Choice object. 

***PD: please insert figure jafe1024.pcx source of ListDemo itemStateChanged method

[H3][1]The List object also has a getSelectedItem method.

[H3][2]This returns back a string value stored in theColor

[H3][3]Analyze theColor and change label color appropriately

[H2]Other characteristics of Lists

The List component has a few other tricks.  It can be set up so the user can select multiple elements.  This behavior would be handy if you wanted to allow the user to select several files to do some kind of manipulation on, or several graphics to display.  To allow this behavior, use the setMultipleMode(true)  method.  Of course, the details are in the online help.

List boxes can attach to the itemListener interface, and they can also be registered to actionListener.  Single clicks send a value to the itemListener and double-clicking on an object would send an event signal to the actionListener.  

[H1]The FontChooser Applet

The Font Chooser applet puts together all of the item components in the same applet.  It also illustrates a reasonably involved layout problem, and how to deal with itemStateChanged() when multiple items are sending events to it.

[H2]The Layout of FontChooser

I started with a sketch on paper.  You will probably need to also, when your layouts get a little involved.  Start by sketching out what you want the screen to look like:

***PD: please insert figure jafe1025.pcx screenShot of FontChooser default

[H3][1]Not one clear layout here

[H3][2]The label takes up a lot of room

[H3][3]Most of the controls are on the bottom

[H3][4]You’ll need some panels to make this work

***PD: please insert figure jafe1026.pcx FontChooserSketch.pcx

[H3][1]Applet goes in BorderLayout

[H3][2]lblOutput in Center

[H3][3]pnlSouth in South of applet, in 1 row grid

[H3][4]pnlSize is 1 column grid in pnlSouth

[H3][5]add size combos to pnlSize

[H3][6]add lstColor to pnlSouth

No need for a panel.  It will be as tall as the others

[H3][7]pnlFontStyle is 1 column grid in pnlSouth

[H3][8]Add font choice, style checkboxes to pnlFontStyle

[H2]The components

As you look at this code, you might get intimidated, but there is almost nothing at all new here.  You have seen all this before, but perhaps not all at one time.  Most of the code used in this applet was tested first in one of the smaller applets you already wrote in this chapter.  If you understood those, this one is no problem.

***PD: please insert figure jafe1027.pcx source of FontChooser begin to init. Don’t include init

[H3][1]Panel to contain all controls

[H3][2]The label for output

[H3][3]Panel, Checkboxes and checkboxGroup for size

[H3][4]List for color

[H3][5]Panel for font and style

[H3][6]Choice for font name

[H3][7]Checkboxes for font style

[H2]The init() method

***PD: please insert figure jafe1028.pcx source of FontChooser init main layout, font size, and color list

 [H3][1]Set up the main layout of the applet

Place the applet-level components, and all the panels

[H3][2]Set up font size controls

Set the layout of pnlSize and add all the checkboxes to it

[H3][3]Set up color list control

add all the colors to the List control

***PD: please insert figure jafe1029.pcx source of FontChooser init font name, font and style, listeners

[H3][1]Set up choice for font name

add all necessary font values to it

[H3][2]Set up panel for font name and style

set the layout of the panel, add checkboxes and choice

[H3][3]Register itemListeners to everything that needs it

[H2]The itemStateChanged() method

There is only one new thing here.  In the other applets in this chapter, you only had one or two components registered to the itemListener, so you never had to worry about which component was firing the event.  You will use the e.getItemSelectable() method of the ItemEvent object much like e.getActionCommand() in the actionPerformed() method to retrieve the name of the object which triggered the action.

***PD: please insert figure jafe1030.pcx Source of FontChooser itemStateChanged variables, debug line, color handling

[H3][1]Create variables for use inside the method

OldFont refers to the label font before manipulation.  newFont will be the Font object that will be applied as the event is finished.  The other variables are constituents of a font constructor.  All of them default to the appropriate vales of oldFont.

[H3][2]Print out getItemSelectable to console

***PD: begin tip

This line is an invaluable debugging tool.  It finds out which item caused the hit to itemStateChanged, and sends that value to the java Console.  This is useful because I usually get confused when writing code.  It is very nice to have some indicator of what is supposed to be happening.  When I got the code working correctly, I commented the line out rather than killing it completely, because if I ever make changes to this code, I’ll probably need the line again.

***PD: end tip

[H3][3]If the Color listbox brought you here,

calculate a new color, and change the label accordingly.  

***PD: please insert figure jafe1031.pcx source of FontChooser itemStateChanged font name, size selection, style, and applying the font

[H3][1]Change the font face

This is easy, because we can just store the item in the fontName string

[H3][2]Check the size

The else clause looks trickier than it is.  The || characters just mean or, so the code will occur if any of the size combo boxes were activated.  It grabs the return String provided by the getItem method of the event, and converts it to an int.

[H3][3]Change the style

Look at the style checkboxes, and change the value of the fontStyle int as necessary.

[H3][4]Apply the font

Use the fontName, fontStyle, and fontSize variables created in this method to set a new font to the Label.

[H1]Review

This chapter covered the item components.  You looked at several ways to provide the user with choices, and looked at the advantages and disadvantages of each.  You also spent time with the ItemListener interface, the itemStateChanged method, and the ItemEvent object.  Now you can build user interfaces with many of the components users have come to expect.

