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***production code:
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[CN]Chapter 12

[CT]Mouse and Key Events
???Melody: None of the figs for Chapter 12 had callouts. I did the best I could without them. When you get the figs for this chapter from me, make sure that the callouts I've indicated on the figs are, indeed, what Andy had intended to label—AMS
Andy: Sad but true. The callouts for this chapter were not marked, so they haven’t been checked.  Please get marked up figs to me for this chapter, and I’ll check them against the final-to-layout file. Melody
You've come a long way so far. You can place many kinds of components on the screen in any way you want, and you can write programs that respond to actions performed on these components. Sometimes, though, you will want to be able to respond more directly to the user. The user's main form of communication with the program is the keyboard and the mouse. In this chapter, you learn how to read information directly from these two devices.

???Andy: Once again, we need a bulleted list of topics covered in the chapter. You know the routine--AMS

[1]Example: The LetterDraw Applet

???Andy: Please provide some lead-in text here that tells us what this applet does and why it's a good example of handling mouse and keyboard events--AMS
***PD: please insert figure jafe1201.pcx screenshot of LetterDraw with some drawing, text on it

[a]At first, the LetterDraw applet looks like a garden-variety drawing program.

???Andy: Double-check the name of this applet; you call it LetterDraw here in the file, but the app itself shows it as Draw.--AMS
[b]The applet supports multiple colors.
[c]The applet also supports multiple brush types (a brush point, a wide brush to outline to java cup, and an even wider brush to fill in the java cup).
[d]The crosshair cursor is not visible on this screen, but it is used to indicate the current location of the mouse or insertion point.

???Andy: additions okay?--AMS
[e]The applet has some kind of character support; that is, the user can somehow enter some letters.
***PD: please insert figure jafe1202.pcx help screen of LetterDraw.html

[a]The user documentation for this applet is done in HTML. This is a great idea because it won't take up room in the applet. Besides, basic text is much easier to work with in HTML than in the applet itself.

[b]Note that the brushes are characters! All the drawing is done with characters.

???Andy: "drawing with characters" needs some explanation. It's not clear how a 10-point character (such as the letter g) could have drawn the coffee cup. Please explain a bit more--AMS
[c]The function keys on the keyboard change the character size (and, therefore, the size of the brush).
[d]Control sequences change the color of the brush. For example, to change the color of the brush stroke to magenta, the user presses and holds the Ctrl key on the keyboard and then presses the M key.
***PD: please insert figure jafe1203.pcx screenshot of LetterDraw illustrating letter stamp and drag

[a]The applet allows you to press a key to change the letter used by the brush.
[b]Click the mouse once to put that letter down.
[c]Drag the mouse to draw with that letter.

Okay, maybe it isn't the most brilliant program you've ever seen, but you can put it together in an evening and it will add something interesting to your Web site. Of course, you can go on to make all kinds of modifications later.

The drawing program is different than the other programs you have been working with. It has only one component in it, and that one is relatively unimportant. The init() method, which has been a major player in most of your applets, is relatively small in this applet. The drawing program is nothing more than a bunch of event handlers. The secret of the program is the way it responds to input from the keyboard and the mouse.

[1]Responding to Keyboard Input

Start your understanding of how this applet works by learning one piece at a time. Keyboard handling is a good place to start.

[2]The KeyTester Applet
???Andy: Please insert some text that tells us what this applet does and why it's a good example of responding to keyboard input--AMS

***PD: please insert figure jafe1204.pcx screenshot of KeyTester initial state

[a]The applet has a large label in the middle of the screen.
[b]This smaller label provides a prompt for the user.
[c]No other components are visible.

???Andy: there's a screentip-looking box on this fig with the text "Draw in ink." What is that? (FYI, I figured that callout B was to the label at the top of the screen, "Please press a key." If that callout is supposed to go to the screentip, you should provide a callout to the label at the top. In either case, we need another callout here--AMS
***PD: please insert figure jafe1205.pcx screenshot of KeyTester after user types "m"

[a]In this scenario, the user has pressed the m key.
[b]The lowercase letter m is displayed in the label in the center of the applet.
***PD: please insert figure jafe1206.pcx source of KeyTester begin and init

[a]This class definition statement implements the KeyListener interface. This interface adds keyboard listening behavior to a class. As you should whenever you encounter a new event handler, look up in the help system the KeyListener interface and its associated event class, KeyEvent. The online documentation will give you a good idea about how keyboard handling works.

[b]The layout is very straightforward. The "Please press a key" instruction label is placed in the NORTH border of the BorderLayout, and the output label is placed in the CENTER. The font for the output label is a big and bold SansSerif.
[c]This statement registers the class with the keyboard listener.

???Andy: Is the entire *class* (or applet) registered? (The this pointer always messes me up <grin>)--AMS
[d]The requestFocus() method requests the focus. This method tells the other components in the applet that the applet itself is expecting keyboard events. The method prevents other components from trying to read the events. Usually, the requestFocus() method is used by a button or text box object to set that object up as the "default" component, but this example shows another use for the method.
???Andy: In the first sentence: "requests the focus" of what? Is that method a member of the KeyListener interface or some other class? Tell us more about the focus: once an object has the focus (whatever that is), how do you switch the focus (i.e., from one text box to another)? We've never had to use that method before; is it necessary only for keyboard input?--AMS

???Too, please introduce the following fig; why are we looking at the online help? What class is this a part of?--AMS
***PD: please insert figure jafe1207.pcx help screen of KeyListener interface method summary

[a]The keyPressed() method is called whenever a key has been pressed. This method is executed whether the key is a printable character or not (for example, the Shift key produces no printable output, but you'll want to know if that key has been pressed).

[b]The keyReleased() method happens when a key is released. Of course, a keyPressed() event must have happened first. The keyReleased() method is called on all characters, printable or not.

[c]The keyTyped() method happens when a key has been pressed and then released. The method occurs only on printable characters (pressing the Shift or Control key does not trigger this method). The keyTyped() method is frequently used to trap for normal characters, and keyPressed() or keyReleased() is used to check for special characters.

[2]Interfaces and Method Overriding

So far in this book, you have implemented a couple of interfaces, but they have been reasonably easy ones. Interface methods have special meanings. When you extend a class, you can either call the class's methods, or you can overwrite them to give them new meaning. When you extend an interface, you are required to overwrite all of its methods. The event interfaces you have already used, such as ActionListener and AdjustmentListener, had only one method apiece, so it made plenty of sense to override it. You would not implement ActionListener, for example, if you did not expect to have an actionPerformed() method somewhere.

The interfaces you see in this chapter have multiple methods, and you are required to overwrite them all, although you will not necessarily use them all.

***PD: please insert figure jafe1208.pcx source of KeyTester event methods

[a]The keyPressed() method is overwritten, but blank.
[b]The same is true for the keyReleased() method.
[c]The keyTyped() method is the only one with code. Even though you don't intend to do anything in the keyPressed() or keyReleased() events, you are required to add them to your class definition, or the program will not compile.

***PD: begin note

It might seem horribly inefficient that the compiler requires you to write dummy method bodies even when you don't intend the code to do anything. There is a cleaner way, as you will see in the next chapter. Still, this isn't as wasteful as you might think. You will often find yourself writing code that you think requires only one event method, and then it turns out that you use the others anyway.

***PD: end note

[2]The KeyTyped Event
???Andy: Please verify some terminology here: is KeyTyped an event or is keyTyped() a method? I just want the heading to have the correct labels. Too, we need some intro text for this section and the following figure--AMS
***PD: please insert figure jafe1209.pcx source of KeyDemo KeyTyped method

[a]The keyTyped() method uses the getKeyChar() method of the KeyEvent to get the character typed.
[b]The method then stores that value to a char variable called theChar.
***PD: begin caution

char is an unusual type in Java. It is not the same as a one-character String (as is true in Visual Basic), nor is it an int (as it is in C). The char type is a unique type designed to handle only one character. Generally, you convert char values to strings before you do anything with them.
???Andy: Why is that last sentence true? Is it because most methods accept String parameters but not chars?--AMS
***PD: end caution

[c]This line converts the char variable theChar to a String value and stores it in the String variable theCharacter.
[d]This line sends theCharacter to the lblOutput output label.
[2]The KeyEvent Object

???Andy: We need some intro text for this section and the following figure. It's not clear how the fig ties into the section heading. The first callout says "looks promising" as if you are assuming that we are looking for something. What? Make this intro address that unasked question--AMS

***PD: please insert figure jafe1210.pcx Help screen of KeyEvent object focus on method summary

[a]The getKeyChar() method looks promising. It is very handy in the keyTyped() method we overrode in the KeyTester applet because the only keystrokes that call this method will have a meaningful keyChar.
???Andy: What does a "meaningful keyChar" mean? What's a keyChar in the first place? Should that just be spelled out like this: "the character (char) associated with the key that was pressed"? But what if your keyTyped() method only looks for "meaningful" keys but the user presses the Shift key? What does getKeyChar() do in that situation?--AMS
[b]The getKeyCode() method is also useful. It is especially handy for situations in which there might not be a single character associated with a keystroke (such as when the Backspace key or the up arrow key is pressed). The getKeyCode() method is usually used in keyPressed() or keyReleased() methods because in the keyTyped() method, the key code is always undefined.
???Andy: Please define "key code." (Note that I made the word lowercase as per its use in the documentation; later, however, I see that the word appears as keyCode; what's the difference?) Too, where can you view a list of key codes? Are they ASCII values?--AMS
[c]These two static methods might be useful. They are nice when you want to print out which key was pressed, for example.


***PD: begin tip

When looking at a new object, don't forget to look at its lineage. There could be some very handy methods hidden in the ancestry of a class. The best time to remember this is when you don't find some method you think the class ought to have. For example, I was very surprised that the KeyEvent class did not have any method telling whether the Control key was down or not. It turns out that such a method was not necessary, because the InputEvent class that KeyEvent is derived from has all kinds of methods to make these determinations.

***PD: end tip

The KeyEvent object inherits a couple of very important methods from its parent classes. For example, the isControlDown() method is especially useful when checking for Control-key combinations. Following are some examples of the methods provided by the KeyEvent class's parent class, InputEvent.
***PD: please insert figure jafe1211.pcx screenshot of InputEvent help screen method summary

[a]The isAltDown() method checks to see whether the Alt key has been pressed.
[b]The isControlDown() method checks for the Control key.
[c]The isShiftDown() method checks for the Shift key.
[2]Handling Function Keys

The KeyTester applet you have written is functional, but it is a bit weak when it comes to special characters such as function keys and Control-key sequences.

***PD: please insert figure jafe1212.pcx screenshot of KeyTester after pressing tab

[a]The user has pressed the Tab key.
[b]A strange character shows up in the label output area.

???Andy: By "strange character" are you referring to the ruled box? It's not immediately obvious that a box (four lines) is considered a single character. You may want to clarify that--AMS
[c]Pressing the F1 key has no effect at all. Clearly, if you want to deal with special keys, you will probably want a strategy that's more elaborate than what is provided by our simple keyTyped() method.

***PD: begin note

In fact, if you are dealing with keyboard handling at all, chances are good that you are looking for the more "glamorous" keystrokes such as Control-key sequences, arrow keys, and function keys. The text components such as getKeyChar() are fine at handling everyday normal-character input. However, you'll need a strategy for handling keyboard input such as shortcut keystrokes (which usually are Alt or Control combinations) or input for a game (in which arrow keys might be critical).

***PD: end note

***PD: please insert figure jafe1213.pcx screenshot of KeyTester2 after pressing tab

[a]In this version of the KeyTester applet, the user has pressed the Tab key.
[b]The output label displays the string Tab.
***PD: please insert figure jafe1214.pcx screenshot of KeyTester2 after pressing F1 key

[a]In this example, the user has pressed the F1 function key.
[b]the output label displays the string F1.
***PD: please insert figure jafe1215.pcx screenshot of KeyTester2 after pressing Control key

[a]In this example, the user has pressed the key combination Control+a.
[b]First, the word Control shows up in the output label.
***PD: please insert figure jafe1216.pcx screenshot of KeyTester2 after a key

[a]Then the character A appears in the output label.
[b]The fact that the output label displays the uppercase letter A does not mean that the user pressed Shift+a to get an uppercase A. The label implies only that the A key was pressed.

***PD: please insert figure jafe1217.pcx source of KeyTester2 event methods

[a]The initialization code for KeyTester2 is pretty much the same as it was for the original KeyTester applet. I did make the font a bit smaller, so that larger words would fit in the output label.

[b]Notice that the keyTyped() method is now empty. The keyPressed() method can do everything you want for this demonstration, so we take the code out of keyTyped(). If you were to leave the code in the keyTyped() method, you would get some strange results because the keyTyped() method occurs after the keyPressed() event is over. If you are not careful, the code in keyTyped() could overwrite the results of keyPressed(), and you would never see those first results.

[c]The keyReleased() method is still empty.
[d]The interesting code is now in the keyPressed() method.
***PD: please insert figure jafe1218.pcx source of KeyDemo2 keyPressed method

[a]Here we see that getKeyCode() is a method of the KeyEvent object. The getKeyCode() method returns an integer code specifying the key that was pressed.
[b]Now we use the getKeyText() method to get a string representation of the key code. Remember that getKeyText() is a static method of the KeyEvent object.
???Andy: I can see how getKeyCode() and getKeyText() are useful when fielding keys such as Shift or F1. Do they also work with text-based keys such as T and *? Or do you have to use getKeyChar() to retrieve those kinds of characters? If you do, how can you predict what the user will press?--AMS
[c]This portion of the statement assigns the resulting string to a variable called theCharacter.
[d]This statement displays the string value in the output label.
[2]Changing the Color with the Control Key
???Andy: We need some text to introduce what this version of the KeyTester applet is supposed to teach us--AMS
***PD: please insert figure jafe1219.pcx screenshot of KeyTester3 showing G in green

[a]In this example, the user has pressed the key combination Control+g.
[b]The character G is showing in the output label area.
[c]The character is green (really, it is).
***PD: please insert figure jafe1220.pcx source of KeyTester3 keyPressed method

[a]The initialization statements and init() method for KeyTester3 are just like those for KeyTester2.
[b]The if statement checks to see whether the Control key is down. If it is, move on to the switch statement. If not, drop out of the if structure and the keyPressed() method.
[c]The switch structure is used to think about the key code supplied by the event.
???Andy: Is the key code the key that's pressed along with the Control key or the Control key itself? It's not clear how Java--or the computer--knows when you've "processed" the first key and start working with the second key. Please point out that the regular-key processing code (getKeyText()) is at the top of the keyPressed() method so that if the user just presses Z, that key string is displayed in the output label just as you'd expect. Also explain how, if you press Ctrl+R, the code knows to temporarily discard the Ctrl key and deal with the R key for the getKeyText() method and then come back and get the Ctrl key for the if statement.--AMS
[d]The first case statement looks for the code for the B key. The following section explains where you can look for a list of key codes to use in conditional clauses.
???Andy: I tried to hint at where the "VK_B" thing came from. Will the additions I made work?--AMS
[e]This statement changes the font color for the output label blue.
[f]The break keyword drops is out of the switch structure completely[em]which effectively means that the code stops looking for control sequences.
[g]The other case statements look for codes for the R and G keys and then change the font color to red and green, respectively. If the user presses any Control-key combination other than Control+b, Control+r, or Control+g, the default font color black is used.
???Andy: I added a new callout to address the rest of the highlighted code. It's still not clear to me what would happen if the user pressed Ctrl+Z; would the Z be displayed in black and the Ctrl key tossed out?--AMS
[2]The KeyEvent Constants
???Andy: Please introduce this section and the following fig by explaining how the keyCode we've been referring to is really one of the constants listed here (at least, I think that's the case)--AMS
***PD: please insert figure jafe1221.pcx help screen of KeyEvent object focus on constants

[a]The KeyEvent class supplies a huge number of constants.

???Is KeyEvent an object or a class? You've been calling it an object, but it's really the class that has constants, isn't it?--AMS
[b]Most keys on the keyboard have a corresponding VK_ constant.
[c]In conditional statements, you usually compare the integer key code returned by getKeyCode() to these constants. Using the constants prevents you from having to look up all the bizarre integer values each time.
[2]The switch Statement

You could have used an if structure to compare the key code to the constants, but it would have been a little bit ugly. Java has a special construct called the switch structure that is perfect for exactly this kind of situation. Basically, you give the switch statement some variable you want to think about (in this case, the e.getKeyCode() value). Then you set up a bunch of things to compare that variable to. For each thing, you write some code that will occur if the comparison comes out true. You usually include break statements to tell the switch structure "I'm done thinking about getKeyCode()" Finally, you can include a default value that occurs if none of the other matches comes out true.

switch (some variable or method){

  case oneValue:

    code to handle that case;

    break;

  case anotherValue:

    code to handle that case

    break;

  case default:

    code to execute when none of the conditions are true

} // end switch

***PD: begin sidebar

Visual Basic Programmers, Beware

At first glance, the switch statement in Java looks a lot like the select – case structure in Visual Basic, but it has some important differences. Java's switch statement works only on char and int variables, so you cannot use it to compare strings or any other objects. Also, the Java switch requires the break statement to work in the way you would usually expect.
???Andy: I don't understand that last warning. If seams you are saying, "The break statement *must* work the way you expect it to." Is there any other way a break statement *can* work?--AMS
***PD: end sidebar

[1]Responding to Simple Mouse Input
???Andy: We need some text here to break up the stacked heads and to introduce the concept of responding to mouse input. You should mention how the "mouse input" kind of event is different than the clicks on buttons we worked with in earlier chapters How does the MouseListener interface differ from the ActionListener interface of Chapter 4?--AMS
[2]The MouseTester1 Applet

???Andy: Again, we need some text here to set the stage for the MouseTester applet and to introduce the following figs.--AMS
***PD: please insert figure jafe1222.pcx screenshot of MouseTester1

[a]This is the mouse detection area. Mouse events are only checked here.
[b]This is the status line. It shows the label Over when the mouse is over the active part of the applet; it shows Down when a mouse key is being pressed; and it shows Away when the mouse is not over the active area.
[c]These coordinate labels show the coordinates of the last mouse click. Note that (0,0) is the upper-left corner of the screen.

***PD: please insert figure jafe1223.pcx source of MouseTester1 begin and init

[a]This statement implements the MouseListener interface.
[b]These lines create a panel called pnlControl on which the various label components are placed.
???Andy: Please call our attention to the statement that defines the particular area of the panel that listens for mouse movement. I can't identify it, and I'd think that it would be part of the control panel. If it hasn't been created yet, tell the reader that here.--AMS
[c]This statement registers the pnlControl panel with the MouseListener interface.

???Andy: Are we registering pnlControl or something larger that includes the mouse area?--AMS
***PD: please insert figure jafe1224.pcx source of MouseTester mouseEvents
???Andy: The highlighted code in this fig has some odd commented lines. 4 of the 5 methods have closing braces that are commented as "end mouseEntered". There is only one mouseEntered() method; shouldn't each one of those comments have the name of the method that is being concluded (mouseClicked, mouse Pressed, and mouseReleased)? Picky, I know, but I spent a few moments figuring out what was what before I thought the code might be mislabeled. Same question for last line of fig 1223--AMS
[a]The MouseListener interface defines five methods, all of which must be overridden.
[b]The mouseClicked() method gets the values from X and Y and puts them in the lblX and lblY labels.

???Andy: Please explain where the mouseClicked() method finds X and Y to put the values in the labels. That is, please explain getX() and getY()--AMS
[c]The other mouse event handlers just update the status label with an appropriate bit of text.
[1]A First Try at Drawing
???Andy: Provide text here that ties in the mouse skills presented in the last section with the drawing program in this section--AMS
***PD: please insert figure jafe1225.pcx screenshot of mouseTester2 with Xs on screen

[a]In this version of the MouseTester applet, the user has clicked on the applet

[b]An X appears where ever the user clicked the mouse.
[c]The mouse cursor is no longer an angled arrowhead; it is now a crosshair. The crosshair cursor tells the user that the mouse's behavior has changed. The crosshair usually is used during some kind of drawing or selecting process.
???Andy: Fig 1225 doesn't show a crosshair cursor. Where should the callout point? Are you referring to the letter X that appears to be the brush shape as a "crosshair"?--AMS 
[2]Setting the Mouse Cursor
???Andy: Please add some text that introduces the task of setting the mouse cursor as it relates to the drawing program as a whole. In this section, you start referring to "graphics code" for the first ; you should define what you mean by that (it's got to be a limited subset of arc() and line() method graphics concepts, isn't it?)--AMS
***PD: please insert figure jafe1226.pcx source of MouseTester2 setCursor statement

[a]The Cursor object has a constant called CROSSHAIR_CURSOR.
[b]We can use the static getPredefinedCursor() method of the Cursor object to get an instance of the crosshair cursor.
[c]The applet's setCursor() method assigns the new cursor to the applet.
???Andy: remind us why, when the applet defines the setCursor() method, you don't have to declare it public/private or specify anything else about the kind of method it is (as you have to do for the mouseClicked() method, for example). Or is setCursor() actually a method of the Cursor class? The wording of this callout (even before I reworked it) was awkward. Can you clarify?--AMS
[2]Responding to the Mouse Event

???Andy: We needed a second heading2 in this section, and this is where it made sense to insert one. Therefore, we now need some text that introduces the following fig and the goals to be accomplished with the code--AMS

***PD: please insert figure jafe1227.pcx source of MouseTester2 mouseReleased
???Andy: In fig 1227, shouldn't the comment for the end of the mouseClicked() method read "end mouseClicked" instead of "end mouseEntered"? The other comment lines appear to have been corrected--AMS
[a]The mouseReleased() method tends to be a better place to put graphic commands than are mouseDown() or mouseClicked(). Although you might first think that mouseClicked() or mouseDown() would be a more natural place to put the code, you will find that the behavior of the program seems more natural when the code goes here.
???Andy: Why is that? Why would you code a mouseReleased event before you coded a mouseClicked event? Don't you want to respond to the click before the release? (An example of clicking on an OK button, changing your mind, moving over to the Cancel button, and then releasing the mouse would help argue your case for why some mouse event code belongs in the released event--AMS
[b]This bit of code gets the Graphics object of the applet. Each component (including the applet itself) has a special object called the Graphics object. The Graphics object can be drawn to directly. In this example, we call the Graphics object drawSurface.
[c]This part of the statement invokes the drawString() method of the Graphics object called drawSurface.
[d]The drawString() method draws the string "X" at the X and Y coordinates from the event (that is, where the user clicked the mouse).
[1]Adding Mouse Motion

???Andy: Provide text here that defines what you mean by "mouse motion" and how the MouseTester3 applet addresses the need to "add it" to an applet--AMS

***PD: please insert figure jafe1228.pcx screenshot of MouseTester3 drag and draw something

[a]In this version of the MouseTester applet, we see that dragging the mouse seems to work. Recall that in the MouseTester2 applet, we had to click multiple times to form a line of Xs; in MouseTester3, we can drag the X cursor to form a denser line of almost indistinguishable characters.
???Andy: I added a lot here to explain the context of "dragging seems to work." Am I correct?--AMS
***PD: please insert figure jafe1229.pcx source of MouseTester3 class creation line, addMouseMotionListener line highlighted

[a]The MouseTester3 applet implements both the MouseListener and MouseMotionListener interfaces. You can implement as many interfaces as you want for an applet, but keep in mind that each one adds more methods you must override.

[b]This statement assigns the MouseMotionListener to the applet.

***PD: begin note
Why have separate listeners for mouse events and mouse motion events? It might seem silly at first to have two different interfaces for mouse events, but it makes sense when you think about it. The standard mouse events (clicking, entering a region, and so on) happen relatively infrequently. It would be unusual to call such an event handler more than once every few seconds. Mouse motion, on the other hand, is completely different. A mouse motion event occurs several times per second[em]every time the mouse moves a pixel or more. Mouse motion is very expensive in terms of processor resources, so it shouldn't be implemented unless it will be used.
???Andy: I added an example of what mouse motion is (it's not clicking or entering or leaving an area, so what is it?). Please expand that description even more if you can--AMS
***PD: end sidebar

***PD: please insert figure jafe1230.pcx source of MouseTester3 mouse events
???Andy: Again, the comments to end each of the methods in this figure are confusing. You have 4 "end mouseEntered" comments; shouldn't three of them read "end mouseClicked", "end mousePressed", and "end mouseReleased"?--AMS
[a]The mouseMoved() method of the MouseMotionListener interface is required. It occurs whenever the mouse is moved, whether the button is down or not. In this applet, this method doesn't require any code.

[b]The mouseDragged() method occurs when the mouse is moved and the mouse button is down.

[c]The action we want the mouseDragged() method to perform is identical to the action of mouseReleased(), so we just call the mouseReleased() method.
???Andy: From these explanations, there's no clear reason why the MouseTester3 applet should have a dragging function that "works now" if all it does is call a method from MouseTester2 that couldn't handle the drag. Where's the magic?--AMS
***PD: begin tip

It's better to not repeat code if you can help it. If you have duplicated code all over the place and something is wrong, you will have to remember to change the code in several places.

***PD: end tip

[1]Putting It All Together: The LetterDraw Applet

Take another look at the LetterDraw applet's help screen to see the features it supports.
???Andy: I think we need some more text here that highlights all the stuff that you've presented in this chapter that makes the reader ready for the challenge of the LetterDraw applet now. Also mention new stuff that will be introduced--AMS
***PD: please insert figure jafe1231.pcx screenshot of letterDraw html help

[a]The applet lets the user paint with the current brush. Painting involves both mouse (MouseListener) and mouse motion (MouseMotionListener) events.
[b]The user can select the brush by pressing normal keys.
[c]The user selects the font size of the brush by pressing function keys.
[d]The user selects brush colors by pressing Control-key sequences.
[2]The init() Method
???Andy: Please provide some intro text--AMS
***PD: please insert figure jafe1232.pcx source of LetterDraw class level stuff

[a]The LetterDraw applet implements three different listeners. This applet will need MouseListener, MouseMotionListener, and KeyListener.
[b]These lines create the int variables currentX and currentY that will hold the pixel coordinates of the mouse's current position.
[c]This statement creates a String variable called currentChar to hold the current brush character. The default brush character is set to the at sign (@).
[d]This line creates a Graphics object called drawSurface.

???Andy: What will the drawSurface object be used for. Please explain the function it has--AMS
[e]This statement makes a label called currentBrush that displays the current brush character. The label is initialized to show the text "Brush: @".
***PD: please insert figure jafe1233.pcx source of LetterDraw init method

[a]This statement sets the applet to the BorderLayout layout manager.
[b]This line positions the currentBrush label in the SOUTH area of the applet.
[c]This line requests the computer's focus so that keyboard events are read by the applet.

???Andy: Does requestFocus() direct only keyboard input to the applet, not mouse motion as well?--AMS
[d]This familiar line sets the mouse cursor to the CROSSHAIR_CURSOR.
[e]These three lines add all the listeners.
[f]This statement set the drawSurface object to the Graphics object of the applet.

???Andy: I still don't understand the Graphics object. You created drawSurface earlier; what, literally, does getGraphics() return that it assigns to drawSurface? --AMS
[2]Mouse Events

???Andy: Please provide some intro text to set the stage for how the applet handles mouse events--AMS

***PD: please insert figure jafe1234.pcx source of LetterDraw mouse events

[a]When the mouse is clicked, the mouseClicked() event handler jumps into action.
[b]These lines get the X and Y coordinate values of the location where the mouse was clicked and assign those values to currentX and currentY.
[c]This statement draws the current character at the location defined by currentX and currentY.
[d]The mouseDragged() and mouseReleased() methods do the same action as mouseClicked(), so we just call mouseClicked() for those events.
???Andy: So if I click the mouse, mouseClicked() puts an @ sign at the click point; when I release the mouse, mouseReleased() puts another @ sign at the click point. Couldn't that duplication be a bad thing? What if I only want one @ sign where I click?--AMS
[e]The other four mouse events do nothing.
[2]Key Events

???Andy: Please provide some text that sets the stage for how the applet handles keyboard events--AMS

***PD: please insert figure jafe1235.pcx source of LetterDraw keyPressed function trap

[a]When key is pressed, the keyPressed() event handler jumps into action. Remember that the keyPressed() event is always called, whether the key is a printable character or not. The keyPressed() event is the place to look for Control-key sequences and other special keys.

[b]The switch condition looks at the key code returned by the event.
[c]The first case statement compares the key code to the F1 constant defined by KeyEvent.
[d]If the key pressed was indeed F1, this statement sets the font size appropriately. The next line breaks from the switch structure.
???Andy: What if the key pressed wasn't a function key? I can't find any code that provides a default font and size for the brush.--AMS
[e]The next three case statements repeat these steps with the other key sequences (F2, F3, and F4).
***PD: please insert figure jafe1236.pcx source of LetterDraw keyPressed control key trap
[a]This if statement checks to see whether the Control key is currently down.
[b]The switch statement looks at the key code.

???Andy: Again, it's not clear how the code has eaten the Ctrl key so that the key code will return a plain letter. For example, when I press Ctrl+M, did the if statement "eat" the Ctrl key so that all that's left to go through the switch structure is the M? How does that work?--AMS
[c]The first case statement compares the key code to the M constant defined by KeyEvent.
???Andy: Something happened here in the code. You're not matching to an M constant; instead, you've got a case 77 statement for magenta. Then you've got a printout line that says "Got to magenta check!" Some debugging stuff didn't get cleaned up, I think. Please redo the figure and make sure that the changes I made to the text based on what I assumed the new code would look like is still correct.--AMS
[d]If the key pressed was indeed the M key, this statement sets the color to magenta. The next line breaks from the switch structure.
???Andy: Oh! Here you're changing the background color, not the font color, aren't you? (Isn't that what drawSurface.setColor() does?) Up in the intro to this applet, maybe you should state that this applet doesn't change font color as the other applets in this chapter have done; instead it changes the color of the drawing surface. I assume that the brush color will always be black (although I can't find code to that effect)...--AMS
[e]The remaining seven case statements repeat these steps for the other legal color sequences.
***PD: please insert figure jafe1237.pcx source of LetterDraw end of keyPressed

[a]After checking for function keys and Colors

[b]Update the font of currentBrush

[c]Update the color of currentBrush

[d]Update the text
???Andy: I don't understand how this updating is done. When we changed the font size, I know we didn't actually apply that change to the brush, so where *did* we set the font size? Did we just apply the size to the graphics area? That seems to be a waste...yet, if that's what happened, the drawSurface.getFont() method makes some sense. Otherwise, I don't know how this updating is done. Please expand the preceding four fragments so that each is a complete sentence or more that addresses my question--AMS
***PD: please insert figure jafe1238.pcx source of LetterDraw KeyReleased and keyTyped

[a]Nothing happens in the keyReleased() method.
[b]The keyTyped() method looks for normal characters.
[c]This if statement checks to see whether isControlDown() is not true. The ! sign means not. If the Control key is down, that key event was handled by the keyPressed() method and we shouldn't mess with it here. If the Control key is not down, the user has pressed an ordinary key, which should be the new brush character.

[d]This statement sets the currentChar variable to whatever key was pressed.
[e]This statement updates the currentBrush label with the currentChar value.
[1]Summary

This chapter took you through the world of mouse and keyboard handling. You learned to use interfaces with multiple event methods, and you got some practice with three event interfaces: KeyListener, MouseListener, and MouseMotionListener. You explored the switch structure for multiple branching, and you learned how to query the event objects to get information such as modifiers from them.

Melody – This Chapter only has about 20% of the content being actual Text. The other 80% just references the code. Not much to Tech Edit since the code is in really good shape. – Jason

Andy: Well, checking the code is half the tech edit.  The other half is looking out for things that might confuse or frustrate the reader.  Good thing Alice did the other half.  Melody
***End file***

