Chapter 05

More Layout Managers

Project:  Explore more interesting layout techniques

Melody:  Ummm… This one will run long.  22 pages plus 30 screenshots, but I think it’s pretty good stuff.  It ties together the first five chapters.  We could take out the ‘save the universe’ part if there’s just too much here, but I like the insurance against some shorter chapters later.

-Andy

The grid layout and the flow layout are serviceable, but they are pretty limiting.  By now you are probably hoping for some other ways to place things on applet screens.  The awt supplies a number of other layout managers.  Today you build a program that demonstrates several of them.

Your final program will look like this

***PD: please insert figure jafe0501.pcx screenshot of LayoutDemo applet default screen

[H1][1]Example region

Layout samples are shown in this region

[H3][2]Buttons and Labels

will change size, shape, and behavior when resized based on the layout manager currently being demonstrated.

[H3][3]Layout Buttons

These buttons will take you directly to an example of the specified layout

[H3][4]Example navigation Buttons

These buttons will take you to the first, previous, next, and last example.

The BorderLayout

There is a lot going on in the Layout Demo, but it is not as hard as it might look right now.  Start by learning one of the most useful layout managers.

The first of the new layout managers you may want to look at is called the BorderLayout.  It looks like this:

***PD: please insert figure jafe0502.pcx screenshot of BorderDemo in default configuration

[H3][1]Buttons on all four sides

[H3][2]Label in the middle

[H3][3]Border components take up their entire border

[H3][4]They incur on the center as little as possible

[H3][4]Center takes up all remaining room

Window positions

The border layout manager has room for a maximum of five components.  Each of these components is placed at one of the borders or in the center.  Take a look at the source code to see how the init method places the components

***PD: begin note

Your programs are getting a little bit longer now.  From here on out, I’ll generally only show you the parts of the demonstration applets that are meaningful in context of our discussions.  The programs are available in their entirety on the CD-ROM, and I highly encourage you to look at them in your own text editor, to see how they work.

***PD: end note

Melody: is this the best way to handle this?  This particular program isn’t too long, but by the end of the chapter, we will need three or four screen shots to handle the program, much of the stuff they have already seen.  I’m still planning to show each of the critical methods of each program, but I’m not sure it warrents taking up half a screen shot with comments, for example, when the chapter is about layouts.  -Andy

***PD: please insert figure jafe0503.pcx source of BorderLayout.java emphasis on init method

[H3][1]Still using the add method

[H3][2]This time, add has two parameters!

[H3][3]First is the component

[H3][4]Second is a constant describing where component goes

[H3][5]Constants are compass positions and center 

***PD: please insert figure jafe0504.pcx source of BorderLayout.java emphasis on actionPerformed method

This program shows an alternative to the if / else if structure.  Simply build a text expression that uses the name of the object, then output that expression.  The technique is very easy, but only useful in specialized circumstances like this one.  The if / else if stuff will always work.

[H3][1]Create a String (text) object called results

[H3][2]Put some text in results

[H3][3] += is a shortcut meaning “add to”

[H3][4]e.getActionCommand() 

returns the caption of whatever was clicked

[H3][5]add some more text to the end

[H3][6]send this to the label

The placement constants

The possible values for placement are defined in the BorderLayout class as fields.  You use all five possible values in this demonstration.  

Limitations and advantages

The BorderLayout can be very handy for simple designs that require only one button and an output area.  It has some serious limitations, however.  First, it can only accept five components.  If your applet requires more than five comonents, it would appear that you could not use this layout manager (later in this chapter you will learn a trick that will overcome this problem).  Secondly, the places you can put components are severely limited.  You can’t put two components on the bottom, for example.

The panel

***PD: please insert figure jafe0505.pcx screenshot of PnlCounter.java

[H3][1]Output in the center of the applet

[H3][2]Four buttons

[H3][3]Buttons are in a 1-row grid

[H3][4]Grid is in south segment

This is a nice layout, and it shows a hybrid of two layouts.  The applet itself is arranged in a border layout.  The border layout can only accept five components, and only one can go in each designated space.  Here, however, you see four buttons all in the south space.  The secret is in a special component called the Panel.  

Container classes and layout

The Panel class is a component, but also a container.  It is descended from a class called the Container class.  Containers know how to hold other classes, and they can be assigned layout managers.  The Applet class itself is also derived from the Container class, which explains why it can do these things.  Take a look at the code for PnlCounter and you will see how the panel fits together with the applet.

***PD: please insert figure jafe0506.pcx source of PnlCounter.java

[H3][1]Creating the panel component

A panel is a component, so it can be created just like a button or a label. 

[H3][2]Setting the applet’s layout to BorderLayout

The applet will have a border layout.  This is very common with panels, because you often want a design like this with a central display area and a set of controls at the top or bottom of the screen.  Notice I used this.setLayout() to specify that I wanted to set the layout manager of the applet.  The this keyword is optional, but it helps to keep track of where we are applying a layout manager.

[H3][3]Adding the panel to the applet in the south panel

Now add the panel to the applet.  This does not break the rules of the border layout manager, because the applet is adding only one component, the panel.  The applet’s layout manager does not care that there might be a number of buttons on the panel.  It only sees one component.

[H3][4]Setting the panel’s layout to grid (1 row)

Set the panel’s layout manager to whatever you want.  It is common to set a panel to either a grid or a flow layout, depending on how many components you want to show, and how much control you want to exert over the placement of the components.

[H3][5]Adding the buttons to the panel

Finally, use the panel’s add method to add the buttons to the panel.  The buttons will be added and resized according to the rules of the panel’s layout manager.

[6]Responding to actions

The actionPerformed method of this applet is just like Counting from the last chapter.  I copied and pasted it, so I decided not to reprint it here.  Check on the CD-ROM for the full source code of this applet. 

[H2]Advantages of the panel layout technique

Panels are incredibly powerful because you can use them to nest other layout managers. All you have to do to get any layout you wish is to figure out how the layout can be decomposed into combinations of the flow, grid, and border layouts nested into panels.  The nicest part of this technique is that the size of the applet on the screen does not matter.  If the user re-sizes the applet, or it appears on a screen with some strange resolution, the layout managers will do their best to make sure the applet and all its components are visible.  This relieves the programmer of a lot of worries.

***PD: begin tip

If you want to give yourself some blank space in a screen, add a blank label to a grid.  This will not work with the border or flow layout managers, as they will automatically make a blenk label take up zero space.

***: end tip 

[H2]Disadvantages of the Panel Layout Technique

Figuring out how to place all of the components into some complicated scheme can get very tedious.  Also, not every single design can be exactly created using this technique.  Sometimes you are very concerned about exactly where components go.  The panel technique will not be helpful when exact placement is needed.  

[H1]The null layout technique

***PD: please insert figure jafe0507.pcx screenshot of NullDemo.java

[H3][1]The applet is 200 by 200 pixels

This value is determined by the HTML that inserts the applet.  A pixel is one dot on the screen.  Note that this is not a consistent unit of measurement, as a pixel is much larger on lower-resolution screens than on more powerful monitors.

[H3][2]Label is 100 * 50 pixels 

Make the label exactly 100 pixels wide, and 50 pixels tall.

[H3][3]Label placed at 100, 0

In most computer graphic systems, including Java, (0,0) is at the upper left hand corner of the application.  Larger values of X mean farther to the right, and larger values of Y mean farther down the screen.  This component is placed at 100 pixels right from the top left corner, and zero pixels down from that corner.  Since the applet is 200 by 200, the label takes up the top right hand corner of the screen.

[H3][4]All buttons are 50 * 50

Each button is square, and it takes up 50 pixels across and 50 down.

[H3][5]Buttons placed at (0,0), (50,50), (100,100), and (150,150)

I had to calculate places to put the components.  If you are not careful, the components will overlap each other, or some may not appear at all.

How to do it

Planning out a null layout applet can be tedious.  It requires careful planning and a little bit of mental math.  Many of the Integrated Development Environments for Java have drag-and-drop screen designers which simplify creating this type of layout.  If you are not using such a program, graph paper is a terrific idea.

***PD: please insert figure jafe0508.pcx source of NullCounter.java emphasis on init method

[H3][1]Applet’s layout manager set to null

[H3][2]Normal add statements

[H3][3]Explicit placement of each component

with the Component.setLocation(x,y) method

[H3][4]Explicit sizing of each component

with the Component.setSize(width, height) method

Advantages

The null layout trick is very nice for people who want total control of the screen.  You can place things where you want them to go, at the size you want, and be done with it.  If you know for sure how your applet will be used, on what browsers at what resolution, and that it will not be resized, then the null layout manager gives you an ultimate level of control.

Disadvantages of the Null Layout Technique

You almost never know these things about your applets.  Java applets are meant to be displayed on the user’s machine, and Java programmers by definition have traded in a level of control for the right to display code on multiple platforms.  Java automates this with the layout managers.  If you choose not to use them, there are consequences.  Consider the following variations of the null layout demo:

***PD: please insert figure jafe0509.pcx screenshot of NullCounter sized too large

[H3][1]This is the exact same applet

[H3][2]When applet is resized, components were not resized

[H3][3]Components also were not re-positioned

[H3][3]All components appear “squashed” into corner

***PD: please insert figure jafe0510.pcx screenshot of NulCounter sized too small

[H3][1]Now the user has sized the applet too small

[H3][2]Again, components did not resize or repositione

[H3][3]Some components are missing!

***PD: begin caution

You might think this is not a huge problem, because you can simply set the size of your applet in the HTML.  The problem is, you won’t always write your own HTML.  It is very possible that somebody else will place your applet in their own HTML.  If they are not careful, something important might not appear on the screen.  Worse, sometimes applets are automatically sized, even in your own HTML.  It is very common to put really important buttons at the bottom of a window, where it will not be visible if there is a sizing problem.

***PD: end caution 

***PD: please insert figure jafe0511.pcx screenshot of SaveUniverse.java

[H3][1]You need to click that button!

[H3][2]Where is it?

***PD: please insert figure jafe0512.pcx source of saveUniverse.java emphasis on init

[H3][1]The button is there

[H3][2]It is sized too small to see

[H3][3]It is not on the visible screen

Even if the size were correct, it would be off the screen at the default applet size

These kinds of mistakes are very easy to make with the null layout manager.

The null layout manager is attractive, but dangerous.  It subverts one of the main principles of Java Applet programming;  suggest what you want the applet to do, then let it figure out how.  Most of the time, the null layout manager is more headache than help, but there are times it could be useful.

The cardLayout

***PD: please insert figure jafe0513.pcx CardDemo at default configuration

[H3][1]Main applet is borderLayout

[H3][2]Panel in center region

[H3][3]Card Layout applied to center panel

[H3][4]Four Labels attached to center panel

Only one visible at the moment

[H3][3]Another panel in south region

[H3][4]Button attached to south panel via flow layout

***PD: please insert figure jafe0514.pcx CardDemo after pressing ‘next’ button

[H3][1]“Next” button has been pressed

[H3][2]Center panel now shows “B” Label

[H3][3]Not just different text

“B” is a totally different component.  It doesn’t have to be a label.  It can be a panel with all kinds of other stuff on it.

[H3][4]“Next” button replaces the component

The component visible on the card layout is replaced with the next component added to the CardLayout

***PD: please insert figure jafe0515.pcx CardDemo after pressing ‘last’ button

[H3][1]The “last” button has been pressed

[H3][2]The last component (“E”) is now showing

The card Layout now shows the last element that was added to the layout.  

***PD: please insert figure jafe0516.pcx CardDemo after pressing ‘previous’ button

[H3][1]The “previous” button has been clicked

[H3][2]The card layout now shows component “D”

[H3][3]This is the component added just prior to the one now showing

***PD: please insert figure jafe0517.pcx CardDemo after pressing ‘first’ button

[H3][1]The “first” button was pressed

[H3][2]The first component that was added is now showing

[H3][3]It doesn’t matter which element is currently showing

***PD: please insert figure jafe0518.pcx CardDemo after pressing ‘C’ button

[H3][1]The “C” button was pressed

[H3][2]The applet directly shows the “C” component

[H3][3]It doesn’t matter which element is currently showing

How it works

***PD: please insert figure jafe0519.pcx source of CardDemo.java emphasis on instance stuff

[H3][1]Create panel for controls

[H3][2]Create control buttons

[H3][3]Create panel for cards

[H3][4]Create a named CardLayout object

This CardLayout requires a name, because we use its methods.

[H3][5]Create labels to place on card layout

***PD: please insert figure jafe0520.pcx source of CardDemo.java emphasis on set up main page stuff

[H3][1]Give applet a border layout

[H3][2]add the control panel

Control panel goes in the south region of the applet

[H3][3]add the card panel

Card panel goes in the center region of the applet

It doesn’t matter at all to the applet what is on the respective panels: just that they are added.  

***PD: please insert figure jafe0521.pcx source of CardDemo.java emphasis on set up control panel stuff

[H3][1]Set a default font for the controls

[H3][2]Set the control panel layout to flow layout

[H3][3]add all the buttons to the flow layout

[H3][4]register all buttons to the actionListener

***PD: please insert figure jafe0522.pcx source of CardDemo.java emphasis on Card setup

[H3][1]Set the layout of the card panel 

Set layout to stack, which is the CardLayout you already created

[H3][2]Set the default font of the card panel

[H3][3]Add labels

[H3][4]Provide names for the components

The name is used to specify a certain component in the layout management methods.

[H3][5]Center the labels

The panel does not have a setAlignment method, so set each label’s alignment independently.

[H2]Methods of the CardLayout

The cardLayout object exposes useful methods for showing a particular component.  All of the methods require the container (in this case pnlCards) as a parameter.  Also, the CardLayout object itself must be named so that you can refer explicitly to its methods.  Examine the code in the CardDemo actionPerformed method to see the card layout methods in action.

***PD: please insert figure jafe0523.pcx source of cardLayout emphasis on actionPerformed

[H3][1]The first() method

returns the first component added

[H3][2]The previous() method

returns the component added prior to the current component.

If the first component is already showing, previous() shows the last component.

[H3][3]The show() method 

expects the name of one of the components.  It will immediately show that component.

[H3][4]The next() method

returns the component added after the current component.

If the last component is already showing, next() shows the first component

[H3][5]The last() method

always shows the last component added to the panel

Thoughts about the Card Layout

It generally only makes sense to apply the card layout to a panel, because you must have some controls somewhere to make it useful.  If you apply the card layout to the applet itself, you will not be able to see the controls. 

Usually the components you add to card layout panels are also panels, because then each panel can house different layouts.

[H2]Drawbacks of Card Layout

This layout technique is not used as commonly as the others.  It is terrific for such things as multi-screen dialogs, or ‘wizards’.  Often it is just easier to make a new window for each screen.  You will learn to do that in chapter 13.  The card layout manager can be a bit unwieldy, but when you need it, you cannot beat the results.  If skillfully used, the card layout can increase the usable amount of screen real estate dramatically.

[H1]The Layout Sampler

You are ready to write the applet I promised at the beginning of this chapter.  The layout sampler combines everything you have learned so far.  It is a larger program than you have written before, but don’t let that bother you.  There is nothing at all new about it.  

[H2]The Basic Design 

***PD: please insert figure jafe0524.pcx screen shot of LayoutDemo in default mode

[H3][1]Applet itself is in border layout

[H3][2]Center region contains panel in card layout

This display area will show all the layout examples

[H3][3]The card panel has four other panels assigned to it

One for each of the layout modes you know so far.  Only one will show at a time, because this panel has a card layout manager in it.

[H3][4]A panel in the south region holds a grid

All the controls are in this 2*4 grid.  The first row allows the user to select a particular layout.  The second row contains standard navigation buttons.  All are linked to commands in the CardLayout object.

[H2]Setting up the playground

***PD: please insert figure jafe0525.pcx source of LayoutDemo focus on beginning through the cards

[H3][1]Comments are even more important when the program gets large like this

[H3][2]All the standard import statements you’ve grown to love

[H3][3]This is an applet that can listen to action events

[H3][4]Create the control panel

[H3][5]Create all the buttons that will be on the control panel

[H3][6]Create the card panel

[H3][7]Create the CardLayout object, call it stack

[H3][8]Create the panels for each of the layouts

The card panel is a panel containing a bunch of panels.  That’s completely legitimate.

[H2]Creating the components

This applet has a lot of components on it.  Most of them don’t do anything, so they aren’t hard to deal with, but there are a bunch of them.  Notice they naming convention and comments.  This makes it a lot easier to keep track of all these components.

***PD: please insert figure jafe0526.pcx source of LayoutDemo focus on Component creation stuff

[H3][1]Buttons and Labels for flow layout panel

[H3][2]Buttons and Labels for grid layout panel

Note there are two labels, because the grid must have six cells.  Splitting into two labels looks better than putting a blank label at the end.

[H3][3]Buttons and Labels for border layout panel

[H3][4]Buttons and Labels for null layout panel

[H2]The init() method – main page and control panel

The applet itself requires a certain amount of care.  This code fragment describes how it and the control panel are set up.

***PD: please insert figure jafe0527.pcx source of LayoutDemo emphasis on init up to actionListeners

[H3][1]Set the applet itself to a borderLayout

[H3][2]Add the control panel to the South region of the applet

[H3][3]Add the card panel to the center region

[H3][4]Set up a default font for the control panel

[H3][5]Set the control panel layout to a 2*4 grid

[H3][6]Add all the necessary buttons to the control panel

[H3][7]Register the actionListeners

Note that there are 24 buttons in this applet, but you only need register these eight, as the others don’t need to respond to user input.

[H2]Set up the First Three Example Panels

The Flow, Grid, and Border panels are reasonably easy to set up.

***PD: please insert figure jafe0528.pcx source of LayoutDemo emphasis on init set up Flow, Grid, Border

[H3][1]Set flow panel to a flow layout

[H3][2]Add components to the panel

[H3][3]Set grid panel to a 3*2 grid

[H3][4]Add components to the panel

Note that you need to add two labels to make it look neat

[H3][5]Set the border panel to a border layout

[H3][6]Add components to the panel

As this is a border layout, you need to specify the region

Set up the Null Panel

The Null Layout panel requires quite a bit more attention than the others, since you must specify the size and location of each component.

***PD: please insert figure jafe0529.pcx source of LayoutDemo emphasis on set up null layout and set up card panel

[H3][1]Set the layout manager to null

[H3][2]Add a component

[H3][3]Specify the component size

[H3][4]Specify the component location

[H3][5]Assign the CardLayout object you created to the Card panel

[H3][6]Set a default font for the card panel

[H3][7]Add the various example panels to the card panel

[H2]The ActionPerfomed() Method

You might expect the event handling to be difficult in a program this large, but it is not.  The only buttons you really care about are the ones on the control panel.  The others weren’t even registered, so there is no need to check for them.  All the buttons that are registered are directly tied to a function of the CardLayout object.  You named that object stack, so the actionPerformed() method consists only of determining which button was pressed and calling the appropriate method.

***PD: please insert figure jafe0530.pcx source of LayoutDemo emphasis on actionPerformed()

[H3][1]Look for first

[2]Show first card

[3]Do same for other top row commands

[4]Look for “Flow”

[5]Show the Flow card

[6]Do same for other specific card requests

[H1]What you have learned

You now have enough skill to build some interesting applets.  You can place controls on the screen in many ways, and you can respond to keyboard presses.

