Chapter 14

Dialogs, Menus, and Loops

The ability to make frames is a big step in applet programming.  Frames free you of the browser, and give you ability to have windows that act much more like the windows of your user’s operating system.  In this chapter, you will take advantage of frames by adding dialog boxes and menus to frames.  You will also take a look at the concept of modality and you will explore a couple of looping structures.

[H1]Project: Loops

The Loops applet is interesting in a couple of ways.  All the real action happens in a frame.  This allows you to do some things you can’t really do in a regular applet embedded in the browser.

***PD: please insert figure jafe1401.pcx screenshot of Loops default setup

[H3][a]The applet itself is very simplistic

[H3][b]It immediately pops up a frame, which is more interesting.

[H3][c]The frame has buttons

[H3][d]It also has menus

The purpose of this project is to demonstrate how loops work.  To do that, you will also be investigating a number of other interesting concepts that relate to frames.

[H2]Modality of a frame

***PD: please insert figure jafe1402.pcx screenshot of Loops showing frame

[H3][a]The frame is non-modal

That means it does not demand the immediate attention of the user.  It also means that other things can go on in the applet while the frame is open.  This is good behavior, but sometimes it is not what you might want.  

[H3][b]If you click on the applet, the frame goes to the background.

Again, this is often good behavior, but not always. 

[H2]ShowDialog

***PD: please insert figure jafe1403.pcx screenshot of Loops after clicking show dialog button

[H3][a]User clicked on “Show Dialog”

[H3][b]A little window pops up saying “Hello”

[H3][c]It has an OK button

[H3][d]If you try to click back on the form, it will beep

[H3][e]This new window is modal

You will see in a few moments what that means, but for now, just note that the “Hello” window has slightly different behavior than the standard frame.

***PD: please insert figure jafe1404.pcx screenshot of Loops after clicking OK in Hello dialog

[H3][a]The user clicked “OK”

[H3][b]The Hello dialog goes away

[H3][c]It is replaced by a different dialog that says “Goodbye”

***PD: begin note

If you are already familiar with JavaScript or Visual Basic programming, this probably seems like old news to you.  After all, JavaScript provides the alert method, and Visual Basic provides the MessageBox command.  Both appear to do exactly what this little dialog is doing.  Surprisingly, Java does not have such a thing built into the awt.  You’ll fix that by creating your own class which acts not only like a MessageBox / Alert, but also like a VB InputBox or Javascript prompt statement.

***PD: end note

[H2]Counter

***PD: please insert figure jafe1405.pcx screenshot of Loops after clicking on “Count”

[H3][a]user has clicked on “count” button

[H3][b]A dialog saying “Lap 1” pops up

[H3][c]It appears to be the same kind of dialog as the “Hello / Goodbye” demonstration

(that’s because it is the same kind of dialog.  In fact it is exactly the same dialog instance being reused)

***PD: please insert figure jafe1406.pcx screenshot of Loops showing lap 5

[H3][a]As user clicks on “OK” button, dialogs go to lap 5

[H3][b]Some kind of counting behavior is going on

[H3][c]Each lap does not appear until the user clicks on the “OK” of the previous one.

[H2]Ask Name – Prompting

***PD: please insert figure jafe1407.pcx screenshot of Loops after “Ask name” is clicked Show “Matthew” in text field

[H3][a]The user clicked the “Ask Name” button

[H3][b]Another dialog appeared

[H3][c]This one has a text field

[H3][d]The user has just typed in his name

***PD: please insert figure jafe1408.pcx screenshot of Loops after user presses OK

[H3][a]Another dialog appears

[H3][b]It says a personal greeting to the user

[H3][c]It doesn’t make sense to greet the user until you know his name

so, this kind of input must be modal.

[H2]Password – looping

***PD: please insert figure jafe1409.pcx Password user has entered ‘nothing’

[H3][a]User selected Password

[H3][b]A prompt pops up asking for a password

[H3][c]User types in an incorrect password

***PD: please insert figure jafe1410.pcx Password response 

[H3][a]A dialog pops up with some useful advice

***PD: please insert figure jafe1411.pcx Password second try

[H3][a]The user gets another chance

In fact, this program is set up so the user gets as many chances as necessary

[H3][b]This time the user comes up with the correct password (imagine that!)

***PD: please insert figure jafe1412.pcx Password You got it

[H3][a]The program responds with another dialog that congratulates the user

[H2]Menus

***PD: please insert figure jafe1413.pcx Loops File_closeFrame menu

[H3][a]The frame has menus

[H3][b]File menu has a close frame option

[H2]Cascading menus

***PD: please insert figure jafe1414.pcx Loops examples

[H3][a]Examples menu has two choices

[H3][b]Each of these has a submenu

***PD: please insert figure jafe1415.pcx Loops Counter menu

[H3][a]All of the buttons have a corresponding menu item

[H1]Modality explained

The easiest way to explain modality is to show you what happens when it isn’t there.  Take a look at this code:

***PD: please insert figure jafe1416.pcx source of HiByeNM.java

[H3][a]This uses a PromptNM

You can look at the source code for PromptNM if you wish, but all that really matters is it is non-modal.  I just extended frame, and the say() method puts the message in a label in the middle of the frame.  Frames are non-modal, so the PromptNM will be non-modal, too.

[H3][b]Set up a standard layout with one button

[H3][c]When user clicks the button say “Hi” in dialog

[H3][d]Then say “Bye” in dialog

***PD: please insert figure jafe1417.pcx screenshot of HiByNM Bye dialog

[H3][a]User presses the button

[H3][b] “Bye” immediately appears!

[H3][c]What happened to “Hi”?

It did actually show up, but it disappeared so quickly that Evelyn Wood on amphetamines would have trouble reading it.

Non-modal windows get control and immediately send control back to the calling program.

***PD: please insert figure jafe1418.pcx Source of HiByeNM emphasis on actionPerformed method

[H3][a]The PromptNM says hello

[H3][b]Control comes back to this program immediately

[H3][c]PromptNM now says goodbye

[H3][d]All this happens in a fraction of a second

[H2]HiBye with a modal prompt

***PD: please insert figure jafe1419.pcx screenshot of HiBye after clicking on button

[H3][a]This applet begins by popping up a form

[H3][b]User clicks on button

[H3][c]Hello pops up, waits for user

[H3][d]If you try to click on form, it will honk at you

***PD: please insert figure jafe1420.pcx screenshot of hibye showing goodbye dialog

[H3][a]Goodbye only pops up after user clicked “OK” in Hello dialog

The prompt class took control of the program until the user clicked on the ok button.  After that time, control was returned to the calling program, and the “goodbye” dialog could be shown.

[H1]The Prompt class

The key to all this is a special utility class you will build called the prompt class.  It duplicates the features of modal dialogs found in other languages.  

***PD: begin sidebar

Why doesn’t Java Have These Built in?

It seems surprising that Java does not support MessageBoxes and input boxes.  These components are very easy to use, but they are also very easy to misuse.  As a user, you have probably encountered programs which were constantly being interrupted by unnecessary messageboxes.  Modal dialogs interrupt the flow of the program.  Occasionally this is necessary, but usually GUI users prefer input and output to happen as a natural part of the screen layout.  I tend not to use these kinds of tools in my final programs, but they are very useful debugging tools.  If you have a program that is not acting correctly, a messagebox that stops the flow of the program and tells you the value of a certain variable can be one of the best tools you can have.  Many programmers think of these tools much like an electrician would use a probe to check the viability of a circuit.

***PD: end sidebar

[H2]Prompt Class-level stuff

***PD: please insert figure jafe1421.pcx source of Prompt.java class stuff

[H3][a]The prompt class is based on the awt Dialog class

Dialog is much like Frame, except for two major differences.  A dialog always is related to a particular frame, and a dialog can be modal.

[H3][b]Make a label to hold the message

[H3][c]Make a textfield to handle user input.

This will always be here, but it will only be visible when the prompt is used for input.

[H3][d]Make an OK button

[H3][e]Make a custom event handler.  

It will be an inner class

[H3][f]Make a string to hold the user’s response

***PD: please insert figure jafe1422.pcx Source of Prompt constructor

[H3][a]Constructor will require a frame

This frame reference will be passed on to the dialog constructor

[H3][b]Create a Dialog class

Use the parent frame, Have it say “Message Box” as the title of the dialog, and make it modal.  (Of course, you can look up these details in the online help for the Dialog.

[H3][c]Set the layout to a one column grid

[H3][d]Add the Label for output

[H3][e]Add the TextField for Input

[H3][f]Add the button in a panel

[H3][g]Register listeners to the inner class

[H2]Say method

***PD: please insert figure jafe1423.pcx source of Prompt say method

[H3][a]This method will be called when the user wants to use the prompt for output (to say something)

[H3][b]Copy the message to the Label

[H3][c]Make sure the text field is invisible 

It is only needed for input

[H3][d]Set the default size and location of the dialog

[H3][e]Make the dialog box visible

Because the dialog is modal, it will take control of the processor.  It will not allow the main program to continue until this dialog is hidden or closed.

[H2]Ask method

***PD: please insert figure jafe1424.pcx source of Prompt Ask method

[H3][a]The ask method is used for input (to ask the user something)

[H3][b]Almost identical to say method

[H3][c]Set TextField to visible

The user should be able to type things in, so give him or her a textfield

[H2]The getResponse() method

The getResponse method is used after an ask method.  It will contain a value from the textfield.  You could not do this with a non-modal frame, because the user would never have time to enter anything into the text field.  The ask method calls a modal dialog, which blocks until the user presses the ok button.  Presumably, the user knows to fill in the text field before pressing OK.  The next line of code will almost always be a getResponse() method call.

***PD: please insert figure jafe1425.pcx source of Prompt getResponse method

[H3][a]getResponse returns a String value

[H3][b]Return the value of the response string.

***PD: please insert figure jafe1426.pcx Source of Prompt EventHandler

[H3][a]EventHandler handles window and Action events

[H3][b]theDialog is an instance variable holding a reference to a dialog

[H3][c]Constructor expects a dialog 

[H3][d]Pass it to the Dialog, so you have a dialog to close

[H3][e]Close the dialog

[H3][f]Copy response from user to response variable

[H3][g]Closing with the window button 

will close the dialog without setting the response.  (like a cancel button)

[H1]Using prompt

The prompt can be handy for demonstrating an important structure in programming: the for loop.  

[H2]The for loop

This is a special kind of loop used when you know how many times something is going to happen

***PD: please insert figure jafe1427.pcx screenshot of forDemo

[H3][a]The applet calls up a frame

[H3][b]The frame has buttons

[H3][c]This button causes numbers 1, 2, 3, 4, 5 to show

[H3][d]This one causes 5, 4, 3, 2, 1

[H3][e]This one goes 5, 10, 15, 20, 25

***PD: please insert figure jafe1428.pcx source of ForDemo begin and init

[H3][a]Just like HiBye

[H3][b]Any program that uses Prompt must have a frame

[H3][c]Don’t forget some way to close the frame

***PD: please insert figure jafe1429.pcx source of ForDemo actionPerformed forward loop

[H3][a]If the user clicked the “Forward” button,

[H3][b]Start an int called i at 1

[H3][c]Go until it is greater than or equal to 5

[H3][d]Increment by one

The i++ symbol is shorthand for i=i+1.  Since incrementing by one comes up so often, many languages include this little shortcut.  

***PD: begin note

That’s how C++ got its name.  It was supposed to be an improvement over the language C, so it was called C++.  My question is, should JavaScript be called Java--?

***PD: end note

[H3][e]Make a prompt saying the current value of I

[H3][f]Check to see if the loop is finished

***PD: please insert figure jafe1430.pcx source of ForDemo backward loop

[H3][a]User clicked “backward” button

[H3][b]Start i at 5

[H3][c]Go as long as i is greater than zero

[H3][d]Subtract one from i each time through 

***PD: In the next sentence, I need i followed by two minus signs.  The &)(*##)@ ‘helpful’ word feature keeps turning it into an endash.  I really need i{minus}{minus}.  Also, it keeps trying to capitalize the i.  If you do any editing in word, please be careful that i remains lowercase.    

You got it… i- -means i = i - 1

[H3][e]Report i to user

***PD: please insert figure jafe1431.pcx source of ForDemo byFives loop

[H3][a]Start i at 5

[H3][b]Go as long as i is less than or equal to 25

[H3][c]Add 5 to i each time through

The += notation is another kind of shorthand.  i += 5 is just like i = i + 5.

[H2]Using prompt as an inputbox

The Prompt class you built can also be used for input.  This kind of input is useful when you want some kind of quick and easy input from the user.  Password checking is a good example.  Look at this (very insecure) password example:

***PD: please insert figure jafe1432.pcx screenshot of Password with dialog showing

[H3][a]Frame as usual

[H3][b]User clicked on “Log in”

[H3][c]Prompt is asking for a password

When user clicks “OK” it will check password.  If correct, user is greeted.  If not, the user is given a hint, and invited to try again.  The user can keep trying until he or she gets it right.

***PD: begin note

This is, of course, a very weak password system.  In a real password, you would not let the keystrokes be visible (use the setEchoChar() method of the textField for this purpose).  You also probably would not allow unlimited tries.  Java code can also be disassembled, so it is conceivable that a clever person could find the password by careful inspection of your program. This is meant as a meaningful demonstration, but it would not keep the bad guys out of your site for very long.

***PD: end note

[H2]The while loop

***PD: please insert figure jafe1433.pcx source of Password while loop

[H3][a]The event handler is the only part that’s new

[H3][b]Ask user for a password

[H3][c]If he or she doesn’t say “java”,

The ! in front of the condition means “not”, so this condition would be read “response is not java”

[H3][d]Give user a hint

[H3][e]Ask again

[H3][f]Go back to top of loop and check again

While loops are used when you don’t know exactly how many times something will happen.  A while loop involves checking the value of some variable or method.  You actually already used one way back in the Pig Latin program.  

[H1]Adding menus to a frame

***PD: please insert figure jafe1434.pcx source of MenuDemo1 

[H3][a]Menus belong to a frame

[H3][b]Create a MenuBar object

There is only one per frame.  This is the top-level menubar.  All other menu items in the frame are added to this or one of its children

[H3][c]Create the Menu objects

Each of these represents a column.  If you want 5 major menus, create 5 Menu objects

[H3][d]Use the setMenuBar method of the frame to attach the menubar

[H3][e]Use the menubar’s add() method to add menus

***PD: please insert figure jafe1435.pcx screenshot of MenuDemo1.java

[H3][a]Menus are in place

[H3][b]There are no specific topics in the menus yet

***PD: please insert figure jafe1436.pcx source of MenuDemo2.java

[H3][a]Make a menu item called mniClose

This is the actual element the user will choose from the menu

[H3][b]Make two more menus

Just for grins, make the Examples menu cascading.  Rather than adding menuItems directly to it, add menus to the examples menu.  

[H3][c]Make MenuItems to put on the submenus

[H3][d]Add MenuItems to menus

***PD: please insert figure jafe1437.pcx screenshot of MeuDemo2 showing closeFrame menu

[H3][a]Close frame command in File menu

***PD: please insert figure jafe1438.pcx screenshot of MenuDemo2 showing cascading menus Examples – ask – password

[H3][a]The user is choosing the Password item

[H3][b]It belongs to the ask submenu

[H3][c]Which belongs to the examples menu

[H3][d]Which belongs to the menubar

***PD: please insert figure jafe1439.pcx source of MenuDemo3.java init and actionPerformed

[H3][a]MenuItems can be registered to action Listeners

[H3][b]See how handy this prompt box is for quick debugging?

[H3][c]Output the Action Command of whatever triggered the action

[H3][d]Put other code here to check the action, respond

[H1]The Loops applet

There is nothing at all new in the loops applet.  It simply ties together all that you have seen in the earlier examples from this chapter

***PD: please insert figure jafe1440.pcx source of Loops begin, class stuff

[H3][a]Create a frame

[H3][b]Make a bunch of buttons

[H3][c]Make the main menubar

[H3][d]Make the file menu and menu items

[H3][e]Make the examples menu and menu items

***PD: please insert figure jafe1441.pcx source of Loops init

[H3][a]Add labels so user knows to look in frame

[H3][b]Set up the frame

[H3][c]Set up the menus

[H3][d]Register the actionListeners

All the buttons and all the menu items will get action listeners.  

[H3][e]A few action listeners did not show up on the screenshot

Look at the source code to see them all.

***PD: begin note

There is at least two ways for the user to get to every command.  This is consistent with what users expect.  They like to be able to choose how they will interact with the program.  You can give them even more choices with the MenuItem object’s setShortcut() method or with keyboard handling.  In this program, I was careful to make the captions of the menus exactly the same as the captions of the corresponding buttons, so I could simply check the getActionCommand() method in the event handler.  You might find you need to explicitly set the actionCommand, or that you will have to use the getSource() method to figure out what was pressed.  Get source will always work, but you will have to check every single item.

***PD: end note

***PD: please insert figure jafe1442.pcx source of Loops actionPerformed method

[H3][a]Create a prompt object

[H3][b]Demonstrate modality of the dialog

[H3][c]Use a for loop with the dialog

[H3][d]Demonstrate the basic form of the ask method 

[H3][e]Use a while loop with the dialog

[H3][f]Close the frame

[H1]Review

In this chapter, you built a very handy custom class.  This class recreates the behavior of modal input and output dialog boxes in other languages.  You explored the meaning of modality by building programs that demonstrated the main two kinds of loops.  You learned about the for loop, useful for doing things a certain number of times, and the while loop, used for more flexible loops.  Finally, you learned how menus can be added to a frame as another form of input for the user.

