Chapter 2

Objects: The Key to Java

Melody:  I’m afraid this will be a wordy chapter, and I’m not sure how to avoid it, but I’m actually kind of excited about it.  I need to explain something about the underlying structure of Java, but to make it more visual, I’m basing it on a tour of the online help system.  Our book is still very visual, but rather than teaching the program itself step-by-step, I can visually illustrate the thought process behind solving a specific programming problem.  I like this approach much better from a teaching standpoint, and it is not something you see frequently in the trade books.  If we can pull it off in this chapter, it will make the others a lot easier to write. I’m suspicious this is the most critical chapter in the book.  After you read this chapter, please tell me what you think of the approach.  

-Andy

[H1]Goal: improving the “Hello World” applet

You might be still flush with pride at your first applet, but it could be improved.  The first applet wasn’t much better than HTML in terms of the output, and it was a lot more work.  In this chapter, you improve the “hello world” applet by changing the font and setting the colors.  You also investigate how the notion of objects is central to programming in Java, and you are introduced to the extremely useful help system that comes with Java.  Here’s the new, improved version of “Hello World”

***PD: insert figure jafe0201.pcx screen shot of HelloFancy.html in appletviewer (current window only)

[H2]Things to notice about this version

[H3][1]The label has a blue background

[H3][2]It has white letters

[H3][3]It is in a sans-serif font

[H3][4]The letters are centered in the label

You are going to make all these changes.  I could just show you the new code, but it is better to see how I got there.  If you can understand the process, you will be able to do things I never thought of.

Here’s the basic strategy:  All of the interesting stuff in this program revolves around the Label object.  If you take a much closer look at the Java Label object, you will know how to make it go through its paces.  Additionally, you should be able to generalize the technique so you can investigate any object you want to work with.  

[H1]Using the help files

In many kinds of computing, the help files are rarely used.  In programming, if the help files are any good at all, they will be one of your most important resources.  The help files shipped with Java are excellent.  There are way too many commands and syntax details to memorize.  A much better strategy is to understand the basic principles and know how to get details from the online help.  The help system in Java is entirely HTML based.  If you haven’t done it yet, install the online help from the files provided on the CD-ROM.

Of course, this means we need to supply the online help.  It is not always shipped as part of the JDK, but is also free.  We should also check to see if there are copyright problems with displaying the online help in the book.  Oh, I hope not.  That will cause big problems with my strategy here.

-Andy

  It’s worth it to have on your own hard drive.  You will use it a lot.

***PD: Insert figure jafe0202.pcx screen shot of main help screen

[H1]The Organization of Java

Find the API specifications main page.  It looks like this:

***PD: Insert figure jafe0203.pcx screen shot of 1.2 API specs help screen

The way that the page is organized is closely related to how the Java language is organized.  Once you can get around this screen, you can teach yourself much of what you need to use Java.  

In general, the Java language is broken into a series of broad units called packages.  Each package contains a number of classes, and each class will have several members.  The main help screen is split into a frame for packages, one for classes, and one for members.  Clever, huh? 

[H2]Packages

***PD: Insert figure jafe0204.pcx screen shot of 1.2 API specs help screen with package section highlighted

In the upper left frame, you will see a list of the packages that come with the standard build of Java.  I have extended the frame’s height, so you can see more packages than usual.  The number of packages can seem very intimidating.  I count about 60 in my version.  The good news is you probably will only use a few of them regularly.  You saw packages before, when you looked at the insert statement in the original “Hello World” program.  You imported java.awt.*, and java.applet.*  What that means is you asked the Java compiler to give you access to any of the classes in these two libraries.  One of the very powerful features of Java is the ability to change Java’s behavior by adding (or even building) new packages.  There are special packages for writing web browsers, connecting to databases, doing fancy graphics, and many other things.  You can also download new packages from the Internet.  For now, though, you will generally stick to a few favorites.  For today’s project, you will be examining the awt and applet packages.  You should take a look at the other packages too, to get a feel for what is there.

[H3][1]The applet package

[H3][2]The awt package

[H2]How will this improve Hello World?

You are trying to improve the way Hello World appears, and you will do this by manipulating the label on the screen.  All of the visual components of Java, including the label are housed in the awt package, so click on that package, and notice that the frame right below the package frame switches, so now it shows details of the awt package

[H2]Classes

***PD: Insert figure jafe0205.pcx screen shot of 1.2 API specs help screen Emphasis on classes frame

A package can contain a number of things, but for now you should concentrate on classes, because they are pretty interesting.  In this image, I have expanded the classes frame so you can see a few classes at a time.  Make sure you have selected the awt package, and scroll through the list in the classes frame until you see the classes.  There are some very interesting classes here, including some called Label, Color, and Font.  These could be useful in improving the appearance of our program.  Check them out!!

Melody / Copy Editor:  Capitallization will again be an issue.  When we are talking about a specific class, such as the Label, Color, and Font classes above, they must be capitalized.  These terms can also be used more generically, where normal capitalization rules apply.  I’ll be very careful, but having a tech editor who knows Java will be very helpful in this…

-Andy

[H1]Examining the Label class

***PD: Insert figure jafe0206.pcx screen shot with Label help screen showing

Click on the Label object in the class frame, and you will see the larger frame on the right contains all kinds of information about the Label class.  Scroll through this frame, and you will see an overwhelming amount of information about the Label class.  There is just as much information about the other objects in the awt package, and awt is only one of many packages.  This is a lot of information.  Fortunately, it is very well organized.  If you learn how to negotiate the help system for the Label today, you will be equipped to use other objects I don’t even mention in this book!  All of the component documentation follows a standard scheme.  Look at the Label class documentation for an example.  

[H2]Ancestry

***PD: Insert figure jafe0207.pcx screen shot showing Label class hierarchy – active window only

The first thing you will see is a little mini-outline showing the Label class and its family tree.  

In object oriented programming, classes can be derived from other classes.  The process is called inheritance.  A class generally has some of the characteristics of its parent.  At this point, it seems trivial, but later in this chapter you will see that knowing a class’ ancestry can be very handy.  

[H3][1]java.lang.Object

The Object class is the “mother of all classes” in Java.  Every object in Java can eventually trace its ancestry back to the Object class.  The Object class resides in the java.lang package

Melody:  We need the following thing here, but I’m not sure what to make it.  It seems too short to be a sidebar, and it’s not a caution or a tip.  Any thoughts?

-Andy

***PD: Begin sidebar

So why don’t we import the java.lang package?

When we want to use objects in other packages, we have to use the import statement.  The java.lang package contains all the core classes that are part of every single class, so they are automatically included, and you do not need to include them.

***PD: end sidebar

[H3][2]java.lang.Component

The component class is an interesting beast.  It describes the things all components have in common.  Components are the things you can put on the screen, like buttons, text boxes, and (you guessed it) labels.  If you look at some of the other objects in the awt class, you will see that most of them are also derived from the Component class. 

[H3][3]java.awt.Label

Here is the class we are looking for.  

I suppose if there were a King James Version of the Java documentation, it would read “Object begat Component, begat Label, son of Component”

[H2]Description

***PD: Insert figure jafe0208.pcx screen shot showing Label description

The documentation for the most commonly used classes often provides a description section that has very useful stuff in it.  At a minimum, you can find a description of what the object is intended for.  Additionally, you might find some code fragments that demonstrate how the object is used in code, sample output of that code, helpful tips or warnings, or other useful information

[H3][1]Basic Description

[H3][2]Sample Code

[H3][3]Sample Output

[H2]Field Summary

***PD: Insert figure jafe0209.pcx screen shot showing Field Summary –crop to active window

The documentation of each class contains a field summary.  The fields are special values that might be useful with the class.  Here, you can see that we have fields that denote various kinds of alignment.  You will use these later.  For now, just note that they exist, so you can look them up when you need them.  Also, notice that in addition to the obvious set of fields, there appears to be some other fields in a segment titled “Fields inherited from class java.awt.Component” That might come in handy.

***PD: begin tip

You can usually recognize fields in code because they are often entirely capitalized.  Notice that it’s ‘Label.CENTER’.  This is a pretty universal convention in the Java world, except for one notable and annoying exception you will see later in this chapter.

***PD: end tip

[H2]Constructor Summary

***PD: Please insert figure jafe0210.pcx screen shot showing constructors – crop to active window

Constructors are special methods that a method uses to build itself.  When you create a Label, you will use one of its constructors.  Almost all objects in Java have constructors, so they are important to understand.  Usually, there will be one constructor that gives you lots of options.  This constructor gives you lots of control about how to make the object, but it also is a little harder to work with.  Many objects also have simpler constructors that do not require you to send any parameters at all.

[H3][1]No parameter constructor

This is the simplest constructor.  It does not need any parameters at all, and will make a very simple label.  To use it, we could type this kind of line:

Label myLabel = new Label();

[H3][2]One String constructor

This constructor is more complex.  It takes one String (String is the programmer’s word for text) as a parameter, and it will make that text the caption of the label.

Label myLabel = new Label(“This is a label”);

[H3][3]String, int constructor

This is the fanciest constructor of the Label class.  To find out more about it, you can click on it, and you will go to another part of the class documentation.  Here’s what it looks like

[H2]Details of the 2-parameter Constructor

***PD: Please insert figure jafe0211.pcx screen shot showing 2 parameter constructor detail

This screen explains how this particular constructor works.  It is expecting text and something else for alignment.  No doubt you will recognize the values to put in alignment.  They are label.LEFT, label.RIGHT, and label.CENTER  Those were the fields we saw earlier! So, here’s some other code we could use to make a label:

Label myLabel = new Label(“This label is centered”, Label.CENTER);

This generates a label called myLabel that is centered and has “This label is centered” written on it.  By looking up the constructors of objects, you can see how to build various kinds of objects.  Often, the fields of an object can be used to simplify customization of the object.

[H2]Writing applet code to use a constructor

You have been spending plenty of time poring over documentation.  You deserve to start writing some code.  So far, you have learned enough to build labels with reckless abandon.  Try a program something like this:

***PD: please insert figure jafe0212.pcx source code of LabelMania.java  - crop to active window

[H3][1]normal startup stuff

[H3][2]First label

 will have nothing in it (and will be invisible in this case

[H3][3]Second label

 will say “This is the second label” and have the default centering.

[H3][4]Third label

 will say “Centered” and be centered.  Note the use of the Label.CENTER field.

[H2]Analysis of a Constructor Line

***PD: please insert figure jafe0213.pcx source code of LabelMania.java  with one constructor line highlighted – crop to active window

Take a careful look at a typical call to a constructor:

[H3][1]Label 

indicates we are making an instance of the Label object

[H3][2]firstLabel

 is the name of this label.  You will use the name later when you want to add the label to the applet or make changes to it.

[H3][3]= new 

This part should be read as “gets new”.  It means you will be calling some kind of constructor next

[H3][4]Label();

This part indicates you are calling the Label constructor with no parameters.  You can also use any other types of constructors that are allowed by the class you are building.

[H2]Looking at LabelMania’s Output

***PD: please insert figure jafe0214.pcx LabelMania in appletviewer

[H3][1]The first label

 does not appear to be there at all! It is, but it is not visible the way this particular applet is set up.  In another chapter we will see that sometimes even empty labels can take up space on the screen.

[H3][2]The second label

 appears as advertised.  There are no surprises here.  You can’t really tell if the text is centered inside the label or not, as you cannot see the label’s boundaries.  (at least I cannot- they might be visible on some browsers)

[H3][3]The third label

 also appears with the appropriate text.  Again, you can’t tell if it is centered or not.

[H2]HelloFancy using a constructor

You have enough information to make Hello world a little bit fancier already.  Write a very simple program that says “Hello again”, but this time, do not use the 

Add(new Label(“Hello world”)); 

line.   Instead, make a label using a constructor as you have been doing in the LabelMania program.  Don’t look at my source code until you have tried it on your own.  

***PD: please insert figure jafe0215.pcx source code of HelloFancy1.java 

***PD: begin tip:

It might seem silly to start writing a new program with so little new information (after all, you don’t yet know how to deal with fonts or colors).  It is a great idea to write programs in very small steps.  As soon as you have something that you can run, save it, compile it, and test it.  Things will definitely go wrong when you program.  Fixing mistakes isn’t nearly as hard as finding them.  If you work in very small increments, it will be much easier to narrow down what might cause a problem.  So, you should test this code right now and make sure you can get a constructor built and added.  Be confident in that before you go on to the next thing.

***PD: end tip

[H3][1]Normal startup and imports

[H3][2]Label Creation line

[H3][3]add statement  

Now that I have a named label, I can add the label with a much simpler version of the add statement.  Notice that the version we used last time was simply a call to an “anonymous” Label constructor.  That approach is fine for simpler use, but if you will be manipulating an object later (and most of the time you will) you should probably name it explicitly.

***PD: begin sidebar

Naming Things

Notice that I had to name the label here.  When you are programming, you have a lot of opportunities to name things.  Experienced programmers have learned a few tricks that can make the names of things help you.  First, don’t use cute names like “George” or “Samantha”.  Make the name mean something, or you’ll get confused later.  Also, avoid one-letter names of things, unless the meaning is really obvious.  If you are doing an algebra program, x has meaning.  Otherwise, it may not be a good choice for a variable name.  In Java, most of the objects you create should begin with a lowercase letter (Classes start with uppercase, instances start with lowercase).  Names cannot have spaces in them.  You can use uppercase letters to separate words, like myVariable.  You can also use underscores in Java, so my_variable would also be ok.  Finally, many programmers like to have the name indicate what kind of thing is being named.  I called my Label lblGreeting, because it is a label that will contain a greeting.  I have similar codes for most of the other components that I frequently use.  Naming conventions are a matter of personal taste, but they are a good habit to pick up early.

***PD: end sidebar

[H1]Methods

***PD: Please insert figure jafe0216.pcx screen shot showing Method Summary

Objects also contain magical things called methods.  A method is something the object knows how to do.  For example, an instance of the Baby class would have methods like sleep(), coo(), and fillDiaper().  (We did object-oriented baby announcements for the birth of our boy.  My programmer friends thought the announcements were hysterical, but our other friends were just confused.)

[H3][1]getAlignment()

the getAlignment method lets you figure out what the alignment of this label is.

[H3][2]getText()

This method let’s you find out what text is printed on a label.  It seems silly to need this, because as the programmer you probably made the label, so you should know what is on it.  It still comes in handy sometimes, because sometimes you will have the label change text values during the run of the program.  You might also get a label made by somebody else, and not know the text on it.

[H3][3]setAlignment()

The setAlignment method is used to set the alignment of a label.  You can use this if you want to change the label’s alignment after you have created it.  It takes those alignment fields we saw above.

[H3][4]setText()

This very handy method is used to change the text of a label while the program is running.  You could use this to send messages to the user, for example.

***PD: begin tip

You are probably noticing a pattern here.  Some methods begin with get.  These methods allow you to find out something about an object.  The get methods also frequently have a companion set method which is used to set up the object.  Any term which has a set and a get method (like alignment or text in the Label class) is commonly called a property.  If you find getSomething but not setSomething then it is a read-only property.

***PD: end tip 

[H2]The Methods That Aren’t Here!!

While the text and alignment methods are darn handy, don’t lose sight of your original goal:  You want to change the color of the label to white letters on a blue background, and we want to change the font to sans-serif bold italic 20 points.  It sure would be nice to have methods like setColor() or setFontSize() around here somewhere, but they are not listed as methods of the Label class.  Look closely, though and you will see something exciting!  

[H2]Inherited Members

***PD: Please insert figure jafe0217.pcx screen shot showing Methods Inherited stuff

If the Label class itself is a little stingy about the methods it supplies, the Label’s daddy class, “Component” is stuffed with methods.  Scroll on through the list, and you’re sure to see a method or two that looks interesting.  You can click on them directly if you can’t wait, but I suggest you make sure you understand what is happening here.  Those methods aren’t in the Label class.  They are defined in the Component class.  However, because Label is a descendant of Component, it has all of Component’s methods, fields, and other cool stuff.  This is one of the niftiest features of object oriented programming.  The designers of the awt knew that all the visible components would need a lot of the same characteristics, like the ability to set colors and fonts.  They decided to make a class that handled all that stuff, and then use subclasses of that class to handle how the subclass is different from the parent.  That way, they only had to define the color-changing stuff in one place, for example.  Everything derived from the Component class has color-changing methods because the Component class has these methods.

***PD: Please insert figure jafe0218.pcx screen shot showing Component class main page

Click on the hyperlink to the Component class here or in the hierarchy at the top of the label class information screen, and take a stroll through the Component class.  No doubt you’re going to want to look around at this class, because it is used by almost all of the visual components.  Pay special attention to the methods you are going to need to customize your applet.  Remember, you want to set the color to white on blue, and you want a 20 point sans-serif font.  Since you are going to be changing the values of a label object, you probably need to look at the “setters”.

Here’s what I found:

***PD: Please insert figure jafe0219.pcx screen shot showing setter methods of Component.  Highlight following components.

[H3][1]setBackground() method

You can’t see it here, but there is such a method earlier in the list.  

[H3][2]setForeground() method

Here is the setForeground method.  It looks pretty easy, except it requires you to deal with the Color object, whatever that is.  (The setBackground method also uses the Color object in the same way)

[H3][3]setFont() method

Here is a method for setting the font of a component.  Like the color methods, it looks easy, except it requires us to use a Font object.  You will have to find out more about that thing before you can use this method.

[H1]Setting the Font

You’re going to need to dig around in the Font object and the Color object before you are done here.  Start with the Font.  Look at the documentation.  It should look something like this:

***PD: please insert figure jafe0220.pcx documentation of Font object

[H2]Investigating the Font class

The basic description of the Font class strikes me as rather dry reading.  You know you’re going to have to build a Font object, because the setFont method of the Component class requires a Font instance.  Skip ahead to the constructors, and figure out what you need to know to make a Font.

***PD: please insert figure jafe0221.pcx documentation of Font object.  Highlight constructor reference.

[H3][1]This constructor

 looks interesting.  It seems to have everything you are looking for.  

[H3][2]Name

 will be the name of the specific font you want to display.  The only guaranteed font names are “Serif”, “SansSerif”, “Monospaced”, “Dialog”, and “DialogInput”.  These will work on any system.

***PD: begin caution

Fonts are a very tricky part of multi-platform programming.  Fonts tend to be specific to an individual machine.  You can specify any font loaded in your machine, and it will look fine on your machine, but if your applet is loaded into somebody else’s computer that does not have that font, the appearance will be unpredictable.  There is not even a unified list of fonts you can expect all computers to have.  Certainly Windows – based machines will have a ‘base’ set of fonts which you can rely on, but these are totally different than the fonts installed in Macintosh machines.  Add to this confusion the growing popularity of Linux, and you have a potential mess on your hands.  My advice is to stick to the font names mentioned above unless you have a good reason to do otherwise.

***PD: end caution

[H3][3]Style

The style is based on the fields Font.PLAIN, Font.BOLD, and Font.ITALIC.  If you want bold and italic, you can set it to Font.BOLD + Font.ITALIC 

[H3][4]Size

This denotes the size in points.

[H2]HelloFancy With a Custom Font

It’s time to apply this newfound skill to your Hello applet.  Try to add a line of code that will set the Font to SansSerif, bold and italic, and 20 points.  As usual, try to write the code yourself before you look at mine.

***PD: please insert figure jafe0222.pcx HelloFancy2.java source code.  Highlight font lines

[H3][1]This line

 generates the font object and calls it fntMine
[H3][2]This line

 applies the new font to the label object.

We could have combined the two lines, like this

LblGreeting.setFont(newFont("SansSerif", Font.BOLD+Font.ITALIC, 20));

But as you can see, this line is getting unwieldy.  It is much better when you are getting started to keep your lines simple.  It will be much easier to fix problems in your code if you don’t have each line trying to do three or four things at once.

[H1]Setting the colors

You are really homing in now on this program.  The only thing left is to change the colors.  After all you have been through in this chapter, that should be a breeze.  Before you read on, see if you can figure out what you need to look up in the online help.  See if you can change the colors without me. 

[H2]Looking at color-changing methods

Here is the general strategy for things you have been doing:

***PD: begin numbered list

Determine what kind of object you are working with

Look up that object in the online help

Pay special attention to any useful methods or fields

If you don’t find what you are looking for, check the object’s parent class or classes

The method you find might involve other objects.  Look up these objects for appropriate fields or constructors.

***PD: end numbered list

[H2]Examining the Color class

***PD: please insert figure jafe0223.pcx screen shot of java.awt.Color main help screen

This is a good example of not-too-helpful help.  There are a lot of details here about color spaces and RGB palettes, and things like that.  Keep on moving until you find the fields and methods section.  You’re bound to find something useful there.

***PD: begin caution

Don’t choose java.awt.color (lowercase c) from the ‘packages’ menu.  This is actually a special package full of specialty color classes, and it is not what we are looking for.  Find the “Color” (capital C) class in the awt package.  

***PD: end caution

[H2]The Color Constants

***PD: please insert figure jafe0224.pcx screen shot of java.awt.Color help screen focus on color fields

This looks useful.  The color class is very complicated, but fortunately, it is pretty easy to get at the simple colors.  They are all stored as fields in the color class. 

If you are called upon to use a color, you can use one of these fields in its place.  So, you can use the following line:

LblGreeting.setForeground(Color.blue) 

to set the foreground of lblGreeting to blue.  Of course, feel free to use the other methods of the color class if you wish, but this gives you all you need to finish our fancy hello world applet!

  ***PD: begin caution

In my opinion, the color names should be in upper case.  To be consistent, it should be Color.BLUE rather than Color.blue 

I teach myself to expect field names to be all in uppercase, and along comes some crazy exception like this.  I’ve heard some plausible technical reasons why this is done, but next time you are called upon to make suggestions to the developers of Java, you might want to suggest they get consistent on this issue.

***PD: end caution

[H1]Adding Color to “Hello World”

***PD: please insert image jafe0225.pcx source code of HelloFancy3.java.  Highlight new (color) lines

[H3][1]Everything else is the same as the last version

[H3][2]Set the foreground to white

[H3][3]Set the background to blue

[H1]The Fancy version of “Hello World” At Last

***PD: please insert image jafe0226.pcx source code of HelloFancy3.java.  

Here it is at last.  If you had looked at this code at the beginning of the chapter, it might not have meant much to you.  Now you should know how you found every word in it!!  Here are the things you learned:

[H3][1]How to make opening comments 

(OK, you learned that last time, but it is still important)

[H3][2]What it means to import awt and applet packages

You learned what packages are and how to navigate through them in the java documentation.

[H3][3]How to make an instance of the Label class with a name

You also learned what a constructor is and how to look them up.

[H3][4]How to make a font

This involved understanding the fields of the Font object, and some of the strange things about multi-platform programming.

[H3][5]How to use a method to attach a font to a label

Actually, you learned how to do this first.  You used this step to learn that you needed a font object in the first place.  You found yourself digging through the documentation like a seasoned veteran, hunting for the class you needed.

[H3][6]How to set colors to a component

To learn this you needed to understand how the Component was related to the Label

[H3][7]How to add a named object to your applet.

That is a lot.  You should be proud!!

