[H1]Basic Layout and Method Overriding

In this unit, you investigate how to control the way things are placed on the screen in a Java applet.  You might think that this is a simple problem, but the multi-platform behavior of Java can make component placement very tricky.  In older forms of programming, you were often writing for one particular kind of computer, and you knew exactly what size the screen was, what all the components would look like, and what screen resolution is set.  When you write a Java applet, you do not know what kind of computer your user will be using.  You do not know which browser the user is running, the screen resolution, the number of colors available to the user, or even whether he or she is on a Macintosh, Windows, or Unix / Linux machine!  While Java gives you some tools for determining most of these things, they are really details that you probably do not want to deal with most of the time.  The spirit of Java is for the programmer to describe what he or she wishes to do, and for the individual user’s implementation of the Java environment to interpret how to do that.  

In your earlier programs, you used the add statement to add a label to your screen.  You learned how to modify that label, but how do you determine where the label will go on the screen?  

[H1]Problem: Understanding Layout

In this chapter, you start investigating how Java places things on the screen.  Java actually gives you a lot of ways to do this, so today you will look at two of the most useful.  You will investigate a couple other layouts in  Chapter 5.  You will look at a lot of programs today that are very similar.  To make writing these programs easier, you will learn to take advantage of class inheritance, and how to override a method.

[H1]The DefaultLayout applet

Start by looking at an applet that isn’t too different from the ones you wrote in the last chapter.

[H2]Source code of DefaultLayout.java

***PD: please insert figure jafe0301.pcx source code of DefaultLayout.java

[H3][1]Everything starts out normal

The beginning of this applet contains no surprises.  I had to import java.awt and java.applet because my program is an applet and it uses GUI components.

[H3][2]DefaultLayout extends applet (still not a surprise)

Like all of your previous applet projects, this program extends the applet class.

Melody:  I know it seems like I’m belaboring the obvious here, but there’s a reason I’m pointing these things out.  

-Andy

[H3][3]init() calls addComponents()

As usual, I have an init() method.  This particular version of init() doesn’t seem to do much work, though.  All it does is call the addComponents() method.  I could have put all the code in the init() method directly, but programmers often like to split code in this way.  When programs get larger and more complex, it is nice to have all the code broken down into smaller chunks that are easier to manage. 

[H3][4]The addComponents() method is totally new.

Before now, all the methods that we created had already been defined in one way or another.  The init() method is part of the applet class.  Applets have a number of other built-in methods, but you are not limited to those.  You can make any kind of method you want.  AddComponents() is an example of just such a method. You will use it to learn some interesting behavior of classes.

[H3][5]This time I’m adding buttons instead of labels.

Labels are very nice, but it is hard to see what size they are, because they do not have visible borders.  In this chapter, the size of components is very important, so I am using buttons rather than labels because a button has a very visible border on every major operating system.  Look up the Button class in the online notes, and you will see that it is a reasonably simple class.  In fact, since it is derived from the Component class, you already know many of its characteristics!

[H2]Examining the output of DefaultLayout.java

***PD: please insert figure jafe0302.pcx screenshot of DefaultLayout in appletviewer

[H3][1]Buttons are placed in order they were added

[H3][2]Buttons are automatically sized

[H3][3]All buttons are “clustered” at top of applet

[H2]The FlowLayout

Java manages the way things are placed on the screen through a set of special objects called layout managers.  These little guys, well, manage layout.  Each layout manager encapsulates a series of rules about how objects are to be added to the screen, how they are to be sized, and what happens when the screen size or resolution changes.  In applets, the default layout is called the FlowLayout.  Since I did not specify a particular layout manager in the DefaultLayout applet, the FlowLayout manager defined how the components were added onto the screen.

[H2]How components are added

In a FlowLayout scheme, the first component is placed near the top of the applet, centered horizontally.  The second component is placed just to the right of the first, and the two components are centered.  Later components are all placed to the right of the previous components.  If there is not room on the current row, the component is placed on the next row down and centered.  This works a lot like word wrap in a word processor.

[H2]How components are sized

In the flowLayout scheme, all components are automatically sized.  Components in the flowLayout are trim little creatures.  They are no larger than necessary to display any default values.  

***PD: insert caution

This can cause some problems.  If you want a label to start out empty, and then you intend to add a value to it later, the component will not necessarily re-size to accept the new value.  In this case, you might use another layout manager that does not have this behavior. (Stay tuned!)  You might also use the setSize method inherited from the Component object to explicitly set the size of your component, or you might initialize the component with a string of blanks to ensure that it is long enough.

***PD: end caution

What happens when the applet is resized?

In Web programming, it isn’t at all unusual for the screen size to change as a program is running.  Layout managers have rules for how they will handle this particular situation.  The FlowLayout basically keeps each component at its minimal size, and re-applies the placement rules to the components based on the new shape and size of the applet.  Save and compile DefaultLayout.java, and run it in appletviewer.  (It is important to use appletviewer here rather than a browser, because applets cannot be re-sized in browsers, but they can in appletviewer.  Here are some of the possible looks of the DefaultLayout applet:

***PD: please insert figure jafe0303.pcx screenshot of short and wide DefaultLayout in appletviewer

[H3][1]When the applet is short and wide, all the buttons might be in one row

***PD: please insert figure jafe0304.pcx screenshot of ‘two row’ size DefaultLayout in appletviewer

[H3][1]All the buttons do not fit on one row

[H3][2]The last button is moved down a row

[H3][3]Both rows are centered

***PD: please insert figure jafe0305.pcx screenshot of tall and skinny DefaultLayout in appletviewer

[H3][1]When the applet is tall and skinny, the button placement might look totally different.

[H1]The Clone applet

***PD: please insert figure jafe0306.pcx source code of Clone in notepad

 [H3][1]I imported DefaultLayout

[H3][2]awt and applet were not imported

[H3][3]The clone class extends DefaultLayout, not Applet

[H3][4]There is no init() method

[H3][5]There is no addComponents() method

[H3][6]There is no code body at all, except a comment

The most interesting thing about the Clone applet is all the stuff that isn’t there.  You would expect this code to do nothing at all, but look at it running under appletviewer:

***PD: please insert figure jafe0307.pcx screenshot of Clone in appletviewer

 [H3][1]It is an applet, although it didn’t import java.applet

[H3][2]It is using awt buttons, and we didn’t import java.awt

[H3][3]It seems to have done an init() method

[H3][4]It must have run the addComponents() method of defaultLayout, but no such method is in the Clone class

[H2]Extending your own classes

***PD: please insert figure jafe0308.pcx source code of Clone in notepad highlight on import line

[H3][1]Importing a custom class

The secret to the Clone class is in its ancestry.  The only thing I imported was the DefaultLayout class.  You can import your own classes, as well as those which have been pre-defined.  Because DefaultLayout imported awt and applet, I do not need to do so in this case.  

***PD: please insert figure jafe0309.pcx source code of Clone in notepad highlight on extends line

[H3][1]Extending a custom class

This line causes Clone to be an extension of DefaultLayout.  DefaultLayout is Clone’s parent class, so Clone has all the behavior and characteristics of DefaultLayout. Clone has an init() method, but it is the one in DefaultLayout.  It is not necessary to write an init() method in Clone.  The init() method of DefaultLayout did its job, which is to call the addComponents() method.

The key concept here is you can inherit your own classes as well as those that come from the java packages.  Of course, the Clone applet you just looked at was exceptionally useless.  Most of the time, when you extend some class, you will add new functionality to it.

[H1]The overRide applet

***PD: please insert figure jafe0310.pcx screen shot of OverRide in appletviewer

[H3][1]The overRide applet 

This applet is similar to the DefaultLayout applet, but it shows labels instead of buttons.

***PD: please insert figure jafe0311.pcx source code of OverRide.java in notepad 

[H3][1]Importing java.awt

Since I will be adding some components (labels) that were not in DefaultLayout, I will have to import java.awt locally.  

[H3][2]Importing DefaultLayout

The new applet is a descendant of DefaultLayout

[H3][3]Extending DefaultLayout

[H3][4]No init() method!

OverRide does not have an init() method at all

[H3][5]The addComponents() method

This applet has an addComponents() method, and it is called, because the components show up in the applet.  

Overriding addComponents()

The OverRide applet does not appear to have an init() method, but it is there.  Since OverRide is a descendant of DefaultLayout, it inherits everything from its parent, including the init() method.  Remember that the init() method of DefaultLayout calls addComponents()  If we do not specify an addComponents() method, the one in DefaultLayout will happen.  However, you can put in our own addComponents() method, and the local version of the method will be called.  In effect, you have over-ridden the existing addComponents() method.  When you extend a class, the new class starts out exactly like the parent.  You can override methods of the parent to make the child act in new ways.

The Grid32 applet

The concept of method overriding is useful when you want to make limited changes in a class.  During the rest of this chapter, you continue to extend the DefaultLayout class.  You will use method overriding to see a number of variations of a new layout manager.

***PD: please insert figure jafe0312.pcx screenshot of Grid32 in appletviewer default size and shape

[H3][1]Buttons have same text as in DefaultLayout

[H3][2]The appearance of the buttons is very different

[H3][3]Three rows

[H3][4]Two columns

[H3][5]Each button is same shape and size

[H3][6]No space around buttons

***PD: please insert figure jafe0313.pcx screenshot of Grid32 in appletviewer short and fat

[H3][1]All buttons are still same size

[H3][2]Still three rows

[H3][3]Still two columns

[H3][4]Button size is changed

The buttons have gotten shorter and wider to accommodate the change in applet size

***PD: please insert figure jafe0314.pcx source of Grid32.java with highlight on init method

[H3][1]Override init method of DefaultLayout

This init method should take precedence

[H3][2]Use a GridLayout layout manager

Change the way components are added.  More details on this soon.

[H3][3]Call the addComponents method of DefaultLayout

Go back and handle any initialization 

[H3][4]No need to override addComponents here

The addComponents() method of DefaultLayout will be called.

***PD: please insert figure jafe0315.pcx source of Grid32.java with highlight on setLayout line

[H3][1]setLayout

Applets have a setLayout method which allows you to assign a different layout manager to the applet.  You are invoking that method here.

[H3][2]new GridLayout

Change the layout manager to be a GridLayout (whatever that means)

[H3][3](3,2)

Set up the grid to be three rows by two columns

The Gridlayout

Like the FlowLayout, the GridLayout is a set of rules determining how components will be placed on the screen, and how they will behave when the screen size or shape changes.  If the FlowLayout is optimized for simple placement, the GridLayout is better at making a grid or table of components.  When you make a GridLayout, you must specify the number of rows and columns.

Investigating the behavior of GridLayout

How components are added

Components are added to the applet in the same order they were added in the source code.  The screen is pre-divided into the appropriate number of rows and columns, determined when the GridLayout was applied to the applet.  The first component goes into the upper left cell, the next one goes in the next cell on the row, and when one row is full, the next component goes to the left-most cell in the next row.

How components are sized

***PD: please insert figure jafe0316.pcx screen shot of Grid32.java sized tall and skinny

The size of each component is base entirely on the number of rows and columns in the GridLayout.  The contents of the cell are not taken into account at all when determining the size of the components.  (Note that this is very different than the FlowLayout)

What happens when the applet is resized?

***PD: please insert figure jafe0317.pcx screen shot of Grid32.java sized short and fat

The GridLayout manager will always try to preserve the specified number rows and columns.  When the applet is resized, each cell will be resized so that all the cells are the same size, so that there is exactly the right number of rows and columns, and so that the grid takes up the entire applet.  There is never any blank space left over in a GridLayout.

***PD: begin tip:

If you want to simulate an empty space, just add an empty label, like this:

  add(new Label());

***PD: end tip

[H1]Variations of the GridLayout

The GridLayout can be used in some interesting ways.  Here are a few variations:

Grid23

***PD: please insert figure jafe0318.pcx screen shot of Grid23.java 

[1]This applet is identical, except it is a 2 by 3 grid.

***PD: please insert figure jafe0319.pcx source code of Grid23.java emphasis on setLayout method

[1](2,3) means make two rows, three columns

Grid13

***PD: please insert figure jafe0320.pcx source code of Grid13.java 

[1]Here the grid is set to one row and three columns, but there are still six components to add.

***PD: please insert figure jafe0321.pcx screen shot of Grid13 

[1]The layout manager respects the number of rows (1) and adds as many columns as needed.

Grid40

***PD: please insert figure jafe0322.pcx source code of Grid40.java 

[1]Here the grid is set to four rows and zero columns.

***PD: please insert figure jafe0323.pcx screen shot of Grid40 

[1]The layout manager counts the number of components and gets as close as it can.  In this case, it did three by two.  

Grid10

***PD: please insert figure jafe0324.pcx source code of Grid10.java 

[1]Here the grid is set to one row and zero columns.

***PD: please insert figure jafe0325.pcx screen shot of Grid10 

[1]The layout manager respects the number of rows (one) and adds as many columns as needed (six).

Grid01

***PD: please insert figure jafe0326.pcx source code of Grid01.java 

[1]Here the grid is set to zero rows and one column.

***PD: please insert figure jafe0327.pcx screen shot of Grid01 

[1]The layout manager respects the number of columns (one) and adds as many rows as needed (six).

[H1]What you have learned

[H2]The general principles behind layout managers

Layout managers help to determine how components are placed on the screen, how they are sized, and how they act when the screen is resized.

[H2]The FlowLayout

The simplest layout manager, but the one which provides the least options

[H2]The GridLayout

A more extensive layout manager that allows you to place components on the screen with a little more control

[H2]Extending a custom class

You can import and extend the classes you make. 

[H2][H3]Overriding methods

You can change a classes behavior by overriding its methods.

