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[CN]Chapter 11

[CT]Scrollbars and Custom Components

In this chapter, you will learn to use the Scrollbar component and its associated listener object. You will also visit the concept of customized components. You will build your own component, which you can place on an applet just as you can any of the built-in components supplied with the awt package.
???Andy: This series requires a bulleted list of topics covered in the chapter. By this time, you surely know the routine <grin>--AMS
[H1]Example: The ColorChooser Applet
???Andy: Please provide some text that introduces the group of figs that follow. You should probably describe the point of the applet from a programming perspective, too--AMS

***PD: please insert figure jafe1101.pcx Screenshot of ColorChooser in default mode

[a]There are three scrollbars for RGB. Whatever R, G, and B mean, there is a scrollbar to control each of them, and all they all start out at zero.
[b]The central area starts out black.
[c]There are three scrollbars for HSB. Again, the meaning of H, S, and B is a complete mystery for now, but they all start out at zero.
[d]The layout is trickier than it looks. At first, this might seem to be a very simple layout, but if you try to sketch it out, you will find that it is actually more complex than it first appears. It cannot be a simple GridLayout, because the scrollbars are much larger than the little labels.

***PD: please insert figure jafe1102.pcx Screenshot of ColorChooser after Moving R to 255

[a]here we see that the R scrollbar has been moved to its maximum value.
[b]The maximum value of the scrollbar is 255. That seems like a strange value.
[c]The center area has become red Hmmm. Maybe R stands for red.
[d]The H, S, and B scrollbars have also moved.
***PD: please insert figure jafe1103.pcx screenshot of ColorChooser set to Green = 255

[a]Now, the R scrollbar has been reset to zero.
[b]The G scrollbar has been moved to its maximum value.
[c]The center area is now green. Ahah! G is green! You're way ahead of me on what the B scrollbar stands for.

[d]The H, S, and B scrollers have moved again!

***PD: please insert figure jafe1104.pcx screenshot of colorchooser2 R = 255, G = 255, B=0

[a]The R scrollbar is set to its maximum value.
[b]The G scrollbar is set to its maximum value.
[c]The B scrollbar is set to its minimum value.
[d]The center panel is yellow.
[e]Those H, S, and B scrollbars are going crazy.
[2]The RGB Color Model

Managing color in computer programs turns out to be a tricky issue. It is especially difficult in a cross-platform environment such as Java, where the programmer has very little information about the kind of display the user has. Artists use a number of models to describe various colors. The ColorChooser program demonstrates two of these models as they are supported by Java. The first model is called the RGB color model. RGB stands for Red, Green, and Blue. Computer screens generally use an additive color model, which means that for each dot on the screen, there is a tiny beam of red light, a tiny beam of green light, and a tiny beam of blue light. A color is formed by varying the strength of the three beams. To make a dot appear red, the red beam is turned all the way up, and the green and blue beams are turned down. To make yellow, you can turn up red and green, and turn down blue.

***PD: begin note
OK, but why do the numbers go to 255? The RGB color scheme is directly related to the way computers store and display colors. Computers work in the base 2 numbering system, so some numbers that seem awfully strange to us actually make a lot of sense to the computer. 255 is a very common number in computing because it is the largest value that fits into the basic unit of memory called a byte. When you set your screen resolution or work with a painting program, you might run across the term 24-bit color scheme. This is what that really means: A color is represented by three bytes, and each byte is eight bits (3 bytes multiplied by 8 bits per byte equals 24 bits).

Although the details of the RGB color scheme are more interesting than you might think, you can get by just fine without knowing them. Still, you might impress people by mumbling things about "binary math" and "color depth."

***PD: end sidebar

[2]New Colors

You can combine Red, Green, and Blue values to get many different colors (175,616 colors are possible in this scheme, if you're counting.) That is a little misleading, though, because the user and the browser often determine how many colors are displayed. Many Web browsers show only 255 colors at a time (there's that number again), and only 216 of these colors are considered standard across all browsers and platforms. If the user's computer does not display a color you select, the user will see something close, but there are no guarantees. For most work, the colors that are available as fields in the Color class (such as Color.blue) work just fine. For other applications, such as for painting programs, you will want more control.
???Andy: Want to mention again here why the color constants aren't all caps? That might be a good note...--AMS
[2]The HSB Color Model
???Andy: I moved the explanation of the color model up here in front of the applet screens so that the reader had a clue what he was looking at (I would have to ask you for some intro text here otherwise <grin>). I think this flow works a bit better; do you agree?--AMS
The RGB model is great for programmers because it is so closely related to how computers store colors. It isn't so great for artists or designers, however, who think of colors very differently. Such people tend to think of colors more in terms of color wheels showing the relationships between colors. The HSB model is an attempt to represent colors more like artists and designers would.

[3]H Stands for Hue

The hue is the actual color value. It is expressed as a percentage. Red (RGB 255, 0, 0) is the first and last value. The basic color being used is represented by the H value.
???Andy: I don't think this explanation of hue works. If hue is expressed as a percentage, how can red be the first and last value? The value of what? What would the hue percentage be if I wanted to represent the RGB red of 255,0,0?--AMS
[3]S Stands for Saturation

Saturation basically describes how much pigment is in the color. If the saturation value is set low, the color will be light. If this value is set high, the color will be dark.

[3]B Stands for brightness

The brightness value represents how much light is added to the color. Higher values for brightness generally lighten up a color, and lower values tend to darken it.

***PD: begin note

One of the points of the following applet is to make the relationships between RGB and HSB values more clear. The descriptions and screenshots in this book are not enough to help you fully understand these terms. If you haven't already done so, play with the applet itself. Playing around with the scrollbars and looking at the results will be much more informative than just reading about these terms in a book.

***PD: end note

***PD: please insert figure jafe1105.pcx screenshot of ColorChooser2 showing red

[a]The center panel is red (RGB 255,0,0).
[b]The H value is zero.
[c]The S value is 100.
[d]The B value is 100.
***PD: please insert figure jafe1106.pcx ColorChooser2 HSB is 50,100,100

[a]In this example, the user left the RGB scrollbars alone; the HSB scrollbars were moved.
[b]The user moved the H scrollbar to 50; notice that the S and B scrollbars are still set to 100.
[c]The R scrollbar goes to 0.
[d]The G scrollbar goes to 255.
[e]The B scrollbar goes to 255.
[f]The center panel displays as cyan.
***PD: please insert figure jafe1107.pcx screenshot of ColorScroller2 HSB = 100, 100, 100

[a]In this example, the H scrollbar is set all the way to 100.

???Andy: You haven't specified that while the RGB scrollbars' maximum value is 255, the HSB scrollbars go up to only 100. You might want to clarify that earlier, when you first mention the "percentage" thing about HSB--AMS
[b]The center area is red again.
[c]The RGB scrollbars are set to 255, 0, 0. As the user moves the H scrollbar from 0 to 100 (assuming that S and B remain at 100), the RGB scrollbars go crazy, moving to every possible position.












[1]The Scrollbar Component
The demonstration applet has a lot to teach about color models in Java. It is interesting in another level as well. It is a good demonstration of some other important concepts, such as the Scrollbar component modeled in the next two figures.

***PD: please insert figure jafe1108.pcx screenshot of SimpleScroller set at zero

[a]Here is a Scrollbar component as it looks in a browser window. It is set to its minimum value, as expressed by the position of the elevator button at the top of the bar.
[b]The label displays the current value of the scrollbar; for this scrollbar, the minimum value is 0.
***PD: please insert figure jafe1109.pcx screenshot of SimpleScroller at max

[a]You can move the value of the scrollbar in all the ways you're used to using this component in a GUI system. You can drag the elevator box, you can click on the elevator shaft to move a larger amount, and you can click on the arrows on the ends of the scrollbar to move smaller amounts.
[b]The maximum value of this scrollbar appears to be 90, as shown by this label.

Now that you've experimented with the way the Scrollbar component behaves onscreen, let's take a look at the code that implements the component.
***PD: please insert figure jafe1110.pcx source of simpleScroller begin to init

[a]These import statements bring in the packages that provide event handling.
[b]This part of the class definition statement implements the  AdjustmentListener interface. Scrollbars are unique enough to have their own listener.

[c]This statement create a default (note the null constructor) Scrollbar object called scr.
[d]This line registers scr with the AdjustmentListener interface.
***PD: please insert figure jafe1111.pcx source of SimpleScroller AdjustmentValueChanged method
[a]The adjustmentValueChanged() method is automatically called whenever the AdjustmentListener is activated (whenever the user clicks or drags the Scrollbar object). This method is where you put all the stuff you want to happen when the scrollbar moves. For this applet, we use the getValue() method of the Scrollbar class to return an integer value. The entire point of scrollbars is to return integers.
???Andy: I added some text to mention the event handler; please change it however is necessary to make it correct <grin> Also, please take some time to explain how the integer value of the scrollbar is determined. Does the default scrollbar run from 0 to 100, with the scrollbar automatically figuring out, based on the position of the elevator box, what the value of the scrollbar is? You probably should state that back in your description of how a scrollbar works.--AMS
[b]The int value of theValue is converted to a String value and stored in the variable valString.
[c]This line sends the valString string to the label.
[2]Scrollbar Constructors

You used the simplest possible constructor for the Scrollbar object in the last example. Usually, you will want more control of how the scrollbar is set up. Fortunately, there is a Scrollbar() constructor that offers you all the flexibility you can want when designing a scrollbar.
***PD: please insert figure jafe1112.pcx screenshot of full constructor scrollbar help screen
???Andy: for all these parameters, it's not clear how you can specify things with an int value. That is, the help says you can specify orientation by using Scrollbar.HORIZONTAL, but the reader may be stumped as to how that value can be considered an int. You've never explained that little twist, and now might be a good time to do it--AMS
[a]In the help system, you can read that scrollbars can have a vertical or horizontal orientation on the screen. The multiparameter Scrollbar() constructor lets you specify that.
[b]The value parameter in this constructor is where the scrollbar's elevator box is initially set; in other words, it is the initial, default value of the scrollbar.
[c]The visible parameter specifies how large the "elevator shaft" for the scrollbar will be.

???Andy: According to the help screen, visible has ties to the "page size," the "bubble," and the "visible portion"--all of which don't really tell me too much about how to set this parameter. Can you do better at explaining how these terms tie in with the visible parameter as an int than the online help has done?--AMS
[d]The minimum parameter specifies the smallest value on the scrollbar.
[e]The maximum parameter specifies the ceiling (but not really the maximum) value on the scrollbar.

???Andy: Please explain that last sentence better. If I specify a max value of 10 or 255, how is that "the ceiling but not the max"? What, then, is the max?--AMS
[2]A Better-Behaved Scrollbar
???Andy: Please introduce this section and the screen that follows. How is this a better-behaved scrollbar?--AMS
***PD: please insert figure jafe1113.pcx screenshot of SimpleScroller2 at max level

[a]Here you see the Scrollbar component set to its maximum position.
[b]The value of the maximum position for this scrollbar is 100.
***PD: please insert figure jafe1114.pcx source of SimpleScroller2 highlight on scr creation line

[a]This Scrollbar() constructor uses the orientation, value, visible, minimum, and maximum parameters.
[b]The visible parameter is set to 10. This indicates the size of the elevator.

???Andy: Again, I don't understand "size of the elevator." Do you mean its height? width? how far the elevator box moves each time you click in the scrollbar? For comparison, give another setting (such as 20 or 75) and explain how that would affect the appearance or behavior of the scrollbar--AMS
[c]The maximum parameter is set to 110. Although you have specified that the maximum value of the scrollbar is 110, the largest value the scrollbar will return is 100. Your code will have to do the conversion math.
***PD: begin caution

The names of the parameters for the Scrollbar() constructor can be misleading. The maximum parameter does not set the maximum value the scrollbar will return. It simply indicates the largest value on the scrollbar. The visible parameter determines the size of the elevator. The value indicates where exactly the very top of the elevator is inside the scrollbar. You will often have to add padding to the maximum value to accommodate the size of the elevator. To have a scrollbar that returns values 0 to 100 with an elevator of size 10, set the max to 110.
???Andy: By "elevator" are you referring to the elevator box (the button that moves up and down in the scrollbar) or to the elevator shaft (the bar that appears between the arrow buttons on the ends of the scrollbar)? I think that clearing up the confusion around that term may help clarify the description of the visible parameter.--AMS
***PD: end caution

[1]An Intermediate Step in Developing ColorChooser
???Andy: As usual, please drop in some text here that talks about the topic of this section and then introduces the figs that follow--AMS
***PD: please insert figure jafe1115.pcx screenshot of Red.java

[a]One scrollbar is placed in the applet. It is the R (red) color-selector scrollbar of the ColorChooser applet introduced at the beginning of this chapter.
[b]You can see that the scrollbar is responding to events: When the elevator box is dragged to the bottom of the scrollbar (the value 255), the color panel changes to red.
[c]This applet layout can be expanded to handle more scrollbars, as explained later in this chapter.
***PD: please insert figure jafe1116.pcx source of Red.java begin stuff

[a]This statement creates a panel, called pnlRed, that will hold all the red scrollbar stuff (the R label at the top, the scrollbar itself, and the current-value label at the bottom).
[b]This statement makes the red scrRed scrollbar. The scrollbar will be in the vertical orientation, with a minimum value of 0, an elevator button offset of 1, and a maximum value of 256. Notice that the maximum value is 256; the elevator offset of 1 makes the maximum value display at 255.
???Andy: I took a stab at explaining why the maximum value is set at 256. Correct my logic and words as necessary--AMS
[c]This line makes a label that will show the current value of the scrollbar.
***PD: please insert figure jafe1117.pcx source of Red.java init method

[a]This statement sets the layout manager for the applet to BorderLayout. The following statements assign the pnlRed panel to the WEST border and the lblOutput label (the area in which the color will be displayed) to the CENTER area.
[b]This line sets up the pnlRed panel to be controlled by the BorderLayout manager.
[c]This statement puts an anonymous R label at the top of pnlRed.
[d]This statement places the scrRed Scrollbar component in the CENTER of pnlRed. Scrollbars look strange when they are not tall and skinny. They tend to look the best in the CENTER area of a skinny panel, as this code sets it up to be.
???Andy: Do you mean that the scrollbar automatically resizes to fill the available space? I thought it was a standard skinny size. Maybe you should mention the resizable nature of the scrollbar way back up in your initial discussion of the component--AMS
[e]This statement puts the lblRed label at bottom of pnlRed.
[f]This line registers the scrRed scrollbar with the AdjustmentListener interface.
***PD: please insert figure jafe1118.pcx source of Red.java adjValChanged method

[a]In the adjustmentValueChanged() method, the getValue() method gets an int value from the scrollbar and stores it in the red variable.
[b]This statement converts the int to a String and sends it to lblRed to provide a visual display of the current value of the scrollbar.
[c]This line uses the Color class and the Color() constructor to create a new color based on the int value of red. For now, this constructor hard-codes the green and blue parameters to 0.
[d]The setBackground() method sets the color of the lblOutput label to the color determined by the preceding line of code. There is no special magic to making the color label as big as it is. Because there are no other elements in the CENTER area of the applet's BorderLayout arrangement, the color label fills that space.
???Andy: I took a stab at explaining how the color label got so big; is that correct?--AMS
[1]The RGB ColorChooser Applet
???Andy: We need some text here that explains what the RGB applet does and what concepts this exercise adds to the reader's growing repertoire. I moved the fig down under the discussion of the layout so that you wouldn't have to introduce the applet fig.--AMS

[2]The Layout of the RGB Applet
The layout of this applet turns out to be far more complex than you might anticipate. The applet is managed by BorderLayout. It contains the label in the center and a panel in the west. The panel is a one-row grid that itself contains three panels. Each of these three panels is a BorderLayout that contains a scrollbar and two labels. Yikes!
***PD: please insert figure jafe1119.pcx screenshot of RGB with some random color showing
[2]Code for the Three Scrollbar Panels

???Andy: I inserted a [2] head here to balance the single [2] head above. Now, of course, we need some text that introduces the following code figs--AMS
***PD: please insert figure jafe1120.pcx source of RGB start and main layout in init

[a]This line makes a panel called pnlRGB for the west side of the applet's BorderLayout arrangement.
[b]These lines make panels, labels, and scrollbars for the red, green, and blue scrollbars in the same manner that we made the panel, labels, and scrollbar for pnlRed in the last example.
[c]This line sets the main layout for the applet to BorderLayout.
[d]This line positions the pnlRGB panel in the WEST border of the applet's BorderLayout.
[e]This line positions the lblOutput color label in CENTER area of the applet's BorderLayout.
***PD: please insert figure jafe1121.pcx source of RGB.java rest of init (pnlRGB lines to end of init)

[f]This line sets the pnlRGB panel to be managed by GridLayout, in a 1-row grid.

???Andy: Does 1,0 mean 1-row or 1-column? Please correct that last sentence as necessary--AMS
[g]These lines add the individual red, green, and blue panels to pnlRGB.
[h]These lines add one scrollbar and two label elements to each of the red, green, and blue panels.
[i]These lines register the three scrollbars with the AdjustmentListener.

***PD: please insert figure jafe1122.pcx source of RGB adjValChanged

[j]In the adjustmentValueChanged() method, the getValue() methods get int values from each of the three scrollbars and store those values in the red, green, and blue variables.
[k]These statements convert the red, green, and blue ints to strings and send them to the labels below the appropriate scrollbars to provide visual displays of the current values of the scrollbars.
[l]This line uses the Color class and the Color() constructor to create a new color based on the int values of red, green, and blue.
[m]The setBackground() method sets the color of the lblOutput label to the color determined by the preceding line of code.
[1]The RGBScroller Version of the Applet
The RGB applet just described works fine, but it is beginning to become complex. This simple-looking program has 14 components! There is a lot of repetition, and much of the bulk of the program is taken up with housekeeping. The main job of the program is to demonstrate the color schemes, but most of the code manipulates the layout. It would be nice if that work could be automated in some way. You'll not be surprised to find out that we can do that in Java. Consider the new RGBScroller applet.
***PD: please insert figure jafe1123.pcx screenshot of RGBScroller

[a]This applet looks just like the RGB applet!

[b]The applet also acts exactly the same way as the RGB applet.

This code for the RGBScroller applet is much simpler than the code for the RGB applet, yet it has the same functionality. Most of the code here is dedicated to the problem at hand (setting up colors). The Scroller class, whatever it is, makes the program much easier to write. The most interesting thing about this applet is the stuff that isn't here. Each scrollbar still seems to have labels attached to it, although none of them are explicitly declared. The labels update when the scrollbar is moved, but that isn't in this code, either. Obviously, all this layout work must be done in the new Scroller class.
???Andy: I moved this text up from later in the file to introduce the code and to eliminate the no-no of only a singe head2 under a head1. Move okay?--AMS
***PD: please insert figure jafe1124.pcx source of RGBScroller begin and init

[a]This line imports the Scroller object. If you dig around in the official Java documentation, you will not find this object! You'll find that we moved quite a bit of code around to create this new, separate object file. 
[b]You can see that there are many fewer components in this version of the applet. This version has only five components, yet it works just like the version with 14 components.
???Andy: Please refer to the Scroller() constructor here and the RGB field it makes use of. That could really throw a monkey wrench in the reader's understanding of the code until later in the chapter. Let's not try to frustrate the reader at this point <grin>--AMS
[c]The Scroller component seems to act a lot like the panels. The sclRed component is a lot like pnlRed with two labels and a scrollbar on it.

[d]You can see here that the Scroller objects can be registered to the ActionListener interface.
***PD: please insert figure jafe1125.pcx source of RGBScroller adjValChanged method

[a]These lines grab int values from the Scroller objects.
[b]This line makes a color using the red, green, and blue variables, just as it did in the last version of the applet.
[c]This line applies the manufactured color to the label in the center of the applet.


[1]The HSBScroller Applet
The most remarkable thing about this next applet is how much it looks like the RGBScroller applet just described. Essentially, the initialization is almost exactly the same, except that the Scroller objects are initialized with the Scroller.HSB field rather than with the Scroller.RGB field. All other changes up to the adjustmentValueChanged() method are primarily cosmetic.

As you'll see in the following figures, the adjustmentValueChanged() method is also similar to the method of the same name in the RGBScroller applet, except that the color is created differently. The Color class of the awt package does not have a constructor that uses HSB parameters, but it does supply a static method that serves the same purpose. This method requires float values. Fortunately, the Scroller class's getHSBValue() method appears to supply the appropriate values.
***PD: please insert figure jafe1126.pcx screenshot of HSBScroller random color

[a]The HSBScroller applet looks a lot like the RGBScroller applet.
[b]One difference is that the scrollbars now say H, S, and B instead of R, G, and B.
[c]The maximum values for these scrollbars is now 100 instead of 255.
[d]The color in the color panel is formed by HSB color model.
???Melody: The screenshots I have for figs 1127 and 1128 have been marked "reshoot"; I've tried to edit the text using these unmarked (no callouts) figs, but you'll have to double-check these next sections once the new figs arrive--AMS
***PD: please insert figure jafe1127.pcx source of HSBScroller begin and init

[a]The HSBScroller applet has a striking similarity to the RGBScroller applet. The term RGB was replaced with HSB throughout the applet.
[b]This version of the applet changes the labels for the scrollbars to H, S, and B.
[c]Everything else in this part of the applet is identical to the code in RGBScroller.
***PD: please insert figure jafe1128.pcx source of HSBScroller adjValChanged

[a]Notice that the hue, sat, and bright variables are declared as floats.
[b]These statements use the getHSBValue() method to get these values from the scrollbars.
[c]This lines uses the static method of the Color class to generate a new color using HSB values.
[d]This line applies the manufactured color to the label in the center of the applet.



[1]The Scroller Class

By now, you must be curious about the mysterious Scroller class. It has a number of very interesting features:
***PD: begin bulleted list

*
It can be preset for RGB or HSB use.
*
If the class is set for RGB use, the user chooses numbers between 0 and 255.
*
If the class is set for HSB use, the user chooses numbers between 0 and 100.
*
It automatically generates two labels, one with a caption and one with the current value of the scrollbar.
*
Whenever the scrollbar is changed, the value label is updated.

*
It supplies a getter method for returning RGB int values.
*
It also supplies a getter method for returning HSB float values.

***PD: end bulleted list
???Andy: Please introduce this help screen. Perhaps you'll want to explain why you chose to display information this way--AMS
***PD: please insert figure jafe1129.pcx screenshot of Scroller class help from javadoc

[a]The Scroller class has two fields.
[b]The Scroller class has only one constructor.
[c]The Scroller class has a number of interesting methods.
[2]The Design of the Scroller Class
Scroller is a custom class. Basically, it is one of the panels from the RGB program that has been souped up quite a bit.

***PD: please insert figure jafe1130.pcx source of Scroller up to (including) class def line

[a]There is no need to import applet package because this is a component that will be used in applets.
[b]The Scroller class extends the Panel class. This component will be placed just like a panel, so why not make it a descendant of the Panel class?

[c]The class implements AdjustmentListener. The Scroller object itself responds to AdjustmentListener events and will also communicate with whatever applet called it.
???Andy: Please clarify the final "it"; do you mean "called the Scroller class" or "called the interface"?--AMS
***PD: please insert figure jafe1131.pcx source of Scroller class-level stuff

[a]Notice the javadoc comments. Any time you make a custom component, it makes sense to document it.

[b]These lines declare the class-level constants RGB and HSB.
[c]This statement creates a private instance variable called privateType to hold the class-level type. The variable is initialized to the RGB class type.
[d]These lines create a local scrollbar, called scr, and the value and caption labels you've come to expect for scrollbars in this chapter.
[e]This statement make a local AdjustmentListener object called listener.

???Andy: I didn't know you could instantiate an interface as an object. This is the first time you've done that, I think; can you explain why you're doing it?--AMS
***PD: please insert figure jafe1132.pcx source of Scroller.java constructor

[a]The Scroller class has only one constructor that determines which kind of scroller you want to create.
[b]These lines set the scrollbar's maximum value based on the type of scroller requested. If you specify an RGB Scroller object, the maximum value is 256 (minus 1 for the elevator box for a final maximum value of 255). If you specify an HSB Scroller object, the maximum value is 101 (minus 1 for the elevator box for a final maximum value of 100).
[c]These lines set up the layout of the panel and add the scrollbar and the labels to that panel.
[d]These lines specify the font for the labels.
[e]This line registers the scr scrollbar to the local AdjustmentListener.
[2]Event Handling in the Scroller Class
A custom component might need to do some event handling of its own, and it might also need to send messages back to the class that called it. Scroller is exactly such a class. It needs to respond to AdjustmentEvents when the user manipulates the scrollbar. It also needs to send those events back to the applet, because the applet will need to do something (change the color) whenever the events occur. There are a few steps to this process. First, the component has an instance variable containing a listener object. Second, the component must have an addAdjustmentListener() method. Inside that method, the component will copy the listener object from the calling class to the instance variable.

After this is done, the component can call the adjustmentValueChanged() method of the calling class.

***PD: please insert figure jafe1133.pcx source of Scroller.java addAdjustmentListener method

[a]The addAdjustmentListener() method is called by the applet that contains an instance of the Scroller class.
[b]The AdjustmentListener parameter is the listener of the calling class. The l contains a reference to the AdjustmentListener of the applet that contains the scroller.

[c]This line copies the listener to the local instance variable listener. Later on, you will use this variable to tell the calling class that some action occurred.

***PD: please insert figure jafe1134.pcx source of Scroller adjustmentValueChanged

[a]This statement sets the value label to the value appropriate for the scrollbar that has been modified.
[b]This statement sends a signal back to the calling class's listener, specifying what event occurred. This is why you generated the listener instance variable, and why you had the addAdjustmentListener() method.
***PD: please insert figure jafe1135.pcx source of Scroller get and set methods

[a]The getRGBValue() method returns back an int; exactly what was on the RGB scrollbar.

[b]The getHSBValue() method divides the value it retrieves from the HSB scrollbar by 100 then returns that float value. Remember that color creation with the HSB color model requires percentages.
[c]This setValue() method uses an int parameter. The value sent from an RGB scrollbar is an int, so this method just assigns this value to the label.
[d]This setValue() method uses a float parameter. If the method is called with a float parameter, this version of the method converts the float to an int by multiplying by 100 and casting to an int, and then assigns this value to the label.
???Andy: In the preceding paragraphs, I deleted the reference to "setting the scrollbar" because the setValue() method doesn't really set the scrollbar, just the label, correct?--AMS
[1]The Full-Blown ColorChooser Applet
With such a powerful custom component as Scroller at your disposal, the ColorChooser applet that debuted at the beginning of this chapter becomes easy to write.

***PD: please insert figure jafe1136.pcx Screenshot of color chooser

[a]Here is an RGB Scroller on the left side of the applet.
[b]The color output label appears in the center, where you've come to expect it to be located.
[c]Here is an HSB Scroller on the right side of the applet.
[d]Each set of scrollbars affects the other. This functionality is the only part of the applet that is really new.

***PD: please insert figure jafe1137.pcx source of ColorChooser begin up to (not inc) init

[a]This statement imports the Scroller class.
[b]These lines create the pnlRGB panel that contains three Scroller objects; the scrollers are created with the labels R, G, and B.
[H3][c]These lines create the pnlHSB panel that contains three Scroller objects; the scrollers are created with the labels H, S, and B.
[d]This line creates the color output label that will display the color specified by either set of scrollbars.
***PD: please insert figure jafe1138.pcx source of ColorChooser init method

[a]These lines set up pnlRGB, the RGB panel, and add three Scrollbar panels.
[b]These lines set up pnlHSB, the HSB panel, in the same was as the RGB panel.
[c]These lines set up the main layout. The RGB panel is placed in the WEST, the color output label occupies the CENTER, and the HSB panel is in the EAST.
[d]These lines register all the scrollbars with the listeners. Actually, this code passes the current actionListener to the Scroller objects so that they can tell the local adjustmentValueChanged() method when to fire.
???Andy: Do you mean actionListener or AdjustmentListener?--AMS
***PD: please insert figure jafe1139.pcx source of ColorChooser adjValChanged HSB if

[a]The getSource() method of the AdjustmentEvent gets a reference to the object hit and assigns it to the Scrollbar variable scr.

???Andy: I don't understand "the object hit"; please clarify. Also, check whether my addition "of the AdjustmentEvent" is correct; is that where getSource() comes from?--AMS
[b]This if clause uses the getMaximum() method to determine what type of scroller caused the event. If the maximum value of the scroller is 101, the scroller must have been the HSB scroller.
[c]If the scroller was an HSB scroller, the getHSBColor() method gets all three of the HSB values and makes a new color.
???Andy: Does this method actually "make" the color or does it simply assign the color name it calculates to the theColor variable?--AMS
[d]These lines force the RGB scrollers to match the color set by the HSB scrollers. The getRed(), getGreen(), and getBlue() methods of the Color class return int values that are then used to set the values of the red, green, and blue scrollbars.
???Andy: Is my more involved explanation of what these three lines of code are doing accurate? If not, can you correct or redo the text to add some explanation of this new feature of the applet?--AMS
***PD: please insert figure jafe1140.pcx source of ColorChooser adjValueChanged RGB if

[a]If the maximum value of the scroller that caused the call to adjustmentValueChanged() was not 101, the scroller that was manipulated must be the RGB scroller. This else clause handles that situation. The getRGBColor() methods get all three of the RGB values.


[b]This portion of the statement assigns the color determined by the combination of values retrieved by the getRGBColor() methods to the theColor variable.
[c]These lines convert the value of the theColor variable to a set of HSB values by using a static method of the Color class.
???Andy: I'm not sure that I understand what "a static method of a class" means. Is there really a method in the Color class called RGBtoHSB()? I thought you might be defining this method, it seems so specific to this application--AMS
[d]These lines make the HSB scrollers match the color set by the RGB scrollers. The setValue() methods use the hue, sat, and bright variables culled from the HSBVals[] array to set the values of the HSB scrollers.

???Andy: Again, is this much-expanded explanation correct? Because making the scrollbars agree with each other was the "only new thing" being presented in this applet, I felt a need to explain the process a bit. Please correct my logic as necessary--AMS
***PD: begin note

The HSBVals[] variable is a special kind of variable; the square brackets [] indicate that it is an array, or a list of values. Methods can return only one value, but the RGBtoHSB() method needed to return three. It did so by packing them in an array, which is a special kind of object. Technically, an array is only one variable, even though in this case it contains three different values. You will see more arrays later in this book.
???Andy: Why is the last parameter of the RGBtoHSB() method null? Is that how you have to indicate that you're done stuffing an array? Please address that odd parameter--AMS
***PD: end note

[1]Summary

This chapter covered a lot of territory. You started by examining the RGB and HSB color models, then looked at programs for generating colors using both models. You looked at the Scrollbar class, and you generated a custom Scroller class that added powerful functionality to the Scrollbar class.

***end file***

