Chapter 13

Frames, Inner classes, and the Gridbag Layout

The applets you have written so far have remained embedded in the web page.  That is fine, but sometimes you might want to have parts of your applet be in its own window.  Java gives you a couple of ways to make this happen.  In this chapter, you will look at one of these techniques.  In addition, you will take a look at a way to simplify the event handling so your applet doesn’t have to deal with all those interfaces all the time.  Finally, you will examine the last of the standard layout managers, the GridBagLayout.  This layout will give you even more flexibility in the way you set up your screens.

[H1]Example: Floating Font selection screen

***PD: please insert figure jafe1301.pcx screen shot of FontDemo with Font frame showing – default mode

[H3][a]Hello is in applet embedded on page

[H3][b]A new window popped up

[H3][c]It is a variant of the font demo from chapter 10

***PD: please insert figure jafe1302.pcx screenshot of FontDemo – frame showing and some change made

[H3][a]Any changes made in the window,

[H3][b]are immediately reflected in the main applet

[H3][c]The layout of the window is similar to the old layout

[H3][d]but not exactly the same

[H1]Creating a Frame

The first thing to learn is how to make that window pop up.  Java calls this kind of popup window a “Frame”.

***PD: begin note

Be careful not to confuse the Java notion of a frame (a separate window that is independent of the browser) from the HTML frame (The browser itself can be split into multiple panels, but all are part of the browser.  

***PD: end note

***PD: please insert figure jafe1303.pcx screenshot of FrameDemo default mode

[H3][a]It looks like a normal applet with two buttons.

***PD: please insert figure jafe1304.pcx screenshot of FrameDemo after “Show Frame” button pressed

[H3][a]The user hit “Show Frame” button

[H3][b]A new Frame with “Hello There” on it popped up

[H3][c]The close box of the new frame is not active

***PD: please insert figure jafe1305.pcx screenshot of frameDemo after “Hide Frame” button pressed

[H3][a]The user hit “Hide Frame” on the original applet

[H3][b]The frame went away

***PD: please insert figure jafe1306.pcx source of FrameDemo class-level stuff

[H3][a]Normal imports

[H3][b]No new interfaces or class extensions

[H3][c]Create a Frame object

Frame comes from the java.awt package, and it is basically just another kind of container component, like a panel.  It can be given a layout, and you can add components to it.  The big difference is that a frame is not part of the screen of the original applet, so it doesn’t make sense to add a frame.  The frame takes a null constructor, and a one-string constructor.  The one-string version uses that string as the title of the new window.

***PD: begin note

Windows, Frames, and Dialogs.

In the GUI programming world, the terms window, frame, and dialog box are often used interchangeably.  In Java, it is important to note that these are all separate classes.  In this chapter you are working with Frames.  The next chapter will have some Dialogs.  Both are derived from the Window class.  As usual, you should take a stroll through the official specs any time you encounter a new class.  See how the Frame is related to the Window, and which interesting methods and fields you might want to explore in your own programs.

***PD: end note

[H3][d]Create the two buttons

***PD: please insert figure jafe1307.pcx FrameDemo init method

[H3][a]Add the buttons

[b]Register then to the ActionListener

[c]Set the font of the Frame

(although the frame is not visible)

[d]Add a Label to the frame

There’s a couple of strange things about this.  First, the frame is not visible, so it seems odd to be adding things to it.  Secondly, the code uses the BorderLayout form of the add method. The default layout manager of frame objects is BorderLayout, but it never hurts to set the layout explicitly if you don’t want to remember that little fact.

***PD: begin sidebar

How do you add to a frame that isn’t there?

The frame seems to not be there, since it is not visible.  However, the frame does indeed exist.  As soon as you created the frame instance, the frame existed in the computer’s memory, and all of its methods could be accessed.  The frame does not have to be visible to be manipulated.  In fact, it often makes sense to do work on the frame before it will appear, so the user doesn’t have to wait for all the frame creation code to happen.

***PD: end sidebar

***PD: please insert figure jafe1308.pcx source of FrameDemo actionPerformed method showFrame clicked

[H3][a]Normal actionPerformed method

[H3][b]Check to see if showFrame button was pressed

[H3][c]If so, make the frame visible

[H3][d]Set the frame’s initial size to 100,100

[H3][e]Pack the frame so it does not waste space around the components.

Unlike applets, frames have the ability to be resized by the user and the program.  It is a common practice to invoke the pack command to tighten up the frame so it wastes as little space as possible.

***PD: please insert figure jafe1309.pcx source of FrameDemo actionPerformed hideFrame hit

[H3][a]If user hit HideFrame

(in this particular applet, that’s the only possible way to get to the else clause.  In a more complicated applet with more objects registered to the actionListener, you might need a more explicit check for btnHideFrame

[H3][b]Make the frame invisible

This makes the frame no longer visible, but it is still in the computer’s memory, ready to be re-shown at any time

[H3][c]Dispose of the frame

This actually releases some of the system resources taken up by the frame.  Whenever you close down a frame, it’s a good idea to call this method so you do not end up hogging resources with a frame you no longer intend to show.

***PD: begin sidebar

So when wouldn’t you dispose of a Frame?

There are some times when it makes sense to hide a frame, but not dispose it.  This would be done when you want the frame to disappear from the user’s view, but you know (or suspect) it will be needed again soon.  If you’ll need it again, you can keep it in memory.  If you won’t, dispose it, to clean up your playthings. 

***PD: end sidebar

[H2]Making the close button work

***PD: please insert figure jafe1310.pcx screenshot of frmHello 

[H3][a]There is a “close window” box here

[H3][b]Clicking it has no effect

***PD: please insert figure jafe1311.pcx screenshot of frmHello window menu showing

[H3][a]It has a menu like most windows

[H3][b]The “close” option has no effect

[H3][c]Neither does the keystroke combination

(In this case, Alt-F4)

***PD: please insert figure jafe1312.pcx screenshot of FrameDemo2 showing frmHello window menu

[H3][a]Close option on window menu works correctly

[H3][b]So does keyboard shortcut

[H3][c]So does close window icon

[H3][d]The button still works, too

[H1]The WindowListener Interface

The various ways of closing a window are all window events.  To support them in Java, you use a windowListener Interface.

***PD: please insert figure jafe1313.pcx source of FrameDemo2.java begin through init class def line and addWindowListener line

[H3][a]implement WindowListener

[H3][b]addWindowListener

Of course, only window-like elements can addWindowListener.  It doesn’t make sense to add a windowListener to a panel, for example.

***PD: please insert figure jafe1314.pcx source of FrameDemo2.java WindowEvents

[H3][a]The WindowListener interface has seven methods!

 All must be overriden

[H3][b]WindowClosing is the one you most frequently use

It occurs when the user requests the window be closed by any of the normal techniques.

[H3][c]It almost always contains the same code!

WindowClosing usually contains the code for hiding and disposing a window that you have already seen

This is a real pain.  It’s hard to imagine why you would ever have a window that you didn’t want to close.  You’ll almost always need this code every time you build a window.  The code to handle closing the window is easy, but it is really ugly to type all six empty methods each time.

[H1]Using the WindowAdapter

Most Java programmers use some tricks to get past these problems.  Java supplies a series of special classes called adapter classes.  Take a look at the help screen for the windowAdapter:

***PD: please insert figure jafe1315.pcx help screen of windowAdapter description

[H3][a]WindowAdapter is a simple class 

It implements WindowListener

[H3][b]It is a class, not an interface, 

so you don’t have to write all the empty methods.

[H3][c]All of the method bodies are empty

This means that the class is not useful to instantiate.  It is designed to be extended to make your own custom event handlers.

***PD: please insert figure jafe1316.pcx source of FrameDemo3 main class def, window closer instantiation

[H3][a]Do not import the WindowCloser class

You will create an instance of the class, but you do not need to import it.

[H3][b]Do not implement WindowListener

You also do not need to implement the WindowListener class

[H3][c]Create an object of type WindowCloser

At this point, you should be confused, because you are making an object of a type that does not yet exist.  There is no WindowCloser class in the standard Java specification.

***PD: please insert figure jafe1317.pcx source of FrameDemo3 inner class

[H3][a]You are still inside the definition of FrameDemo3

[H3][b]Create a new class inside the other

This is called an inner class and it is a wonderful technique for situations exactly like this one.

[H3][c]WindowCloser extends WindowAdapter

This means it implements WindowListener, and it already has null method bodies for all of the window events.  It will not be necessary to make all those empty event methods (Hooray!)

[H3][d]WindowClosing is the only method you’re concerned about.

[H3][e]Close the window

***PD: please insert figure jafe1318.pcx view of DOS screen showing inner class file

[H3][a]Compile FrameDemo3.java

[H3][b]DO NOT explicitly compile WindowCloser

In fact, you can’t because it doesn’t have a java file.

[H3][c]FrameDemo3.class exists

That’s no surprise

[H3][d]FrameDemo3$WindowCloser.class exists

It was automatically created.

[H2]When to use inner classes

Inner classes are a terrific way to deal with event handling, especially for mouse or window events, which have a lot of methods.  

Another great trick is to make an inner class that extends your ugliest adapter (usually this would be mouse or window events) and implements all the other interfaces.  Then, you can send all the listeners to the inner class, and your main program need not implement any listeners at all!

***PD: please insert figure jafe1319.pcx source of FrameDemo4 begin and init 

[H3][a]FrameDemo4 does not implement any listeners at all

[H3][b]Make an EventHandler object called handler

It will be an inner class

[H3][c]Register action events to handler

[H3][d]Register window events to handler

[H3][e]Do no event handling directly in FrameDemo4

***PD: please insert figure jafe1320.pcx source of FrameDemo4 EventHandler class def

[H3][a]EventHandler extends WindowAdapter

so all the window methods are there, ready to be overwritten

[H3][b]It implements ActionListener

so it will also need to have an ActionPerformed method

[H3][c]ActionPerformed does its job

[H3][d]So does WindowClosing

[H1]The Gridbag Layout

The last of the standard layouts is the GridBagLayout.  It is a little more involved than the other layout techniques, but it is much more flexible.  

***PD: please insert figure jafe1321.pcx screenshot of GBL1 default view

[H3][a]Nothing but a button

***PD: please insert figure jafe1322.pcx screenshot of GBL1 after clicking button Frame is visible

[H3][a]Button was pressed

[H3][b]Frame is visible

[H3][c]The layout looks tricky

This is not an obvious candidate for any of the layout schemes you currently know.  

[H3][d]The window closing button works

***PD: please insert figure jafe1323.pcx source of GBL1 begin stuff

[H3][a]The class definition has no interfaces

[H3][b]Make a frame

[H3][c]Make a button

[H3][d]Make an event handler object

[H3][e]This is a custom inner class 

[H3][f]Explicitly name the GridBagLayout object

You will be accessing methods of the object, so you need to name it.

[H3][g]Create a GridBagConstraints object

You will see what this is for in just a moment.

***PD: please insert figure jafe1324.pcx source of GBL1 init method

[H3][a]Add the button to the applet

[H3][b]Register the button to the evt event handler

[H3][c]Call the setUpFrame() method

This does not yet exist. You will be making it.  

***PD: begin note

The gridbaglayout setup is kind of involved, so it’s a good idea to put it in its own method.  That way, the init method is nice and clean, and all the details of setting up the frame are out of the way

***PD: end note

***PD: please insert figure jafe1325.pcx source of GBL1 Event Handler

[H3][a]EventHandler is an inner class

evt is an instance of the class

[H3][b]Extend WindowListener to avoid writing empty methods

[H3][c]Implement ActionListener to handle button click

[H3][d]Show the frame on button click

[H3][e]Hide the frame on window close

***PD: please insert figure jafe1326.pcx source of GBL1 setUpFrame method button creation and form set up

[H3][a]Create 7 buttons

[H3][b]Set the frame’s layout to gbl, the GridBagLayout you created earlier

[H3][c]Register window events to evt

***PD: please insert figure jafe1327.pcx source of GBL1 setUpFrame button one code

[H3][a]Set up a the GridBag Constraints object

Set various values of the constraints object to describe how you want the component placed.

Each of these variables will be explained below

[H3][b]Use setConstraints method of the layout to attach the button to the constraint

This ties together three objects: the layout object, the button, and the constraints object 

[H3][c]Add the component to the form

Once the constraints are set, the component is added in the normal way.

[H3][d]Repeat for the other components

[H2]What the constraints mean

The gridbag constraints object is an object designed to store information about how a component is to be placed.  It has a number of fields which can be set to indicate how a component is to be placed.

***PD: begin table 

Commonly used fields of the GridBagConstraints object

Field
Meaning
value for button1

gridx
X coordinate of component in a grid
0 (left hand column)

gridy
Y coordinate of component in grid
0 (top row)

gridheight
number of columns component will take up
1

gridwidth
number of rows component will take up
3

fill
How component will be fit into grid cell
GridBagConstraints.BOTH

weightX
The relative weight of this component’s X value
50 (take up about 50% of the frame’s width)

weighty
The relative weight of this component’s Y value
25 (take up about 25% of the frame’s height)

***PD: end table

 [H2]How the GridBag Layout works

The gridbag layout requires a little planning, but it gives enormous flexibility without having to use nested panels.  Conceptually, the container is divided into a grid. The grid can be any number of rows and columns, and the rows and columns do not all need to be the same size.  A component can take up multiple rows and / or columns, and the appearance of the component inside the grid can be altered so that it takes up the entire cell (like in a normal GridLayout), or it can be a minimal size (like in the FlowLayout).  

[H2]the Constraints object

Each component that is to be added to a gridbag layout must have a constraint object applied to it.  The placement and size of the component is determined by the fields in the constraint object.

[H1]Strategy for Planning a GridBagLayout

***PD: please insert figure jafe1328.pcx GBL Plan1

[H3][a]Sketch the plan out

[H3][b]This layout is unlikely

but it does illustrate a layout that would be difficult to achieve with nested panels

***PD: please insert figure jafe1329.pcx GBL Plan2

[H3][a]Draw a grid over the sketch

[H3][b]Number the columns and the rows

[H3][c]0,0 is upper left corner

[H3][d]Columns and rows need not be uniform size

***PD: please insert figure jafe1330.pcx GBL Plan3

[H3][a]Assign a weight to each row and column

[H3][b]This column is twice as wide as others

[H3][c]All rows are equal height

[H2]Making a chart for the components

Use your sketch to make a table of component characteristics.  Mine looks like this: 

***PD: begin table

Component
X
Y
height
width
x %
y %
fill

1
0
0
1
3
100
25
both

2
0
1
2
1
50
50
both

3
1
1
1
2
50
25
both

4
1
2
2
1
25
50
both

5
2
2
1
1
25
25
both

6
0
3
1
1
50
25
both

7
2
3
1
1
25
25
both

***PD: end table

This chart can be used to generate constraint values

[H2]Using a method to simplify setup

***PD: please insert figure jafe1331.pcx source of GBL2 setUpFrame method

[H3][a]Beginning of applet just like GBL1

[H3][b]Use method calls to add components

[H3][c]Note how much this code resembles the table

***PD: please insert figure jafe1332.pcx source of GBL2 placeComponent method

[H3][a]parameters are in same order as table

[H3][b]With this many parameters, multiple lines are a good idea

[H3][c]Use parameters to set up constraint object

[H3][d]Attach constraint and add component

[H1]The Font chooser applet

***PD: please insert figure jafe1333.pcx Source of FontDemo

[H3][a]import FontFrame

[H3][b]Create and show a FontFrame

[H3][c]Send a reference to the label to FontFrame’s constructor

[H3][d]Add the label

***PD: please insert figure jafe1334.pcx source of FontFrame begin stuff through private component

[a]FontFrame extends Frame

[H3][b]It implements no interfaces

[H3][c]Make GridBagLayout and GridBagConstraints objects

[H3][d]Make an EventHandler object

this will be an inner class

[H3][e]All other instance variables are copied from FontDemo earlier in this book

***PD: please insert figure jafe1335.pcx source of FontFrame constructor through main layout

[H3][a]Generate a frame with the title “Font Chooser”

[H3][b] Copy the reference to the component

Here you assign the reference passed by the calling class to a local instance variable.  This class can manipulate theComponent, because it is a local instance variable.  It is a reference to an object that exists in another class, so when it is changed, the changes are reflected in the original class.  This is why changes to the frame are reflected in the applet.

[H3][c]Assign gbl (the GridBagLayout object) as the layout of the frame

[H3][d]Add components using a gridbagLayout scheme

All the adding happens via a custom method

[H3][e]Set up the choice and list components as before

***PD: please insert figure jafe1336.pcx source of FontFrame constructor addListeners

[H3][a]evt is the Item Listener for everything

evt is the instance of the inner class Event Handler you will create shortly

[H3][b]evt also handles Action Listening

[H3][c]Window Listening events are also assigned to evt

One of the great things about inner classes is you can send all your event handling to one place.

[H3][d]The pack method of the window class tries to compact components together.

It is commonly used to “tighten up” a window after layouts are implemented.

***PD: please insert figure jafe1337.pcx source of FontFrame addComp method

[H3][a]Long parameter list

[H3][b]Use parameters to set up GridBagConstraints object

[H3][c]Attach constraints to component

[H3][d]Add component

***PD: please insert figure jafe1338.pcx source of FontFrame EventHandler constructor and more if it fits

[H3][a]Extend WindowAdapter for ease of implementation

[b]Implement ItemListener and ActionListener  

Now this one inner class can handle all the events you need

[H3][c]Create an instance variable referring to a frame

[H3][d]The current frame is passed to the constructor

[H3][e]Copy the frame reference to the instance variable

Now there is a local reference to the frame, so it can be closed.  You can no longer simply say “this.dispose()”, because this now refers to the inner class, not the frame.  By copying a reference to the frame, the inner class can still close the frame.

[H3][f]All other event handling just like older font chooser

[H1]Review

This chapter has covered a number of topics.  You have learned how to make frames so your programs can be more independent of the browser. You have learned about the window events, and how inner classes can be used to clean up event handling.  You have experienced the GridBagLayout, and learned a strategy for designing layouts using this powerful tool.  Finally, you have experimented with the concept of object references, the notion that by passing a reference to an object between classes, you can manipulate an object that belongs to another class.  

