Chapter 16

Images and Sound

Many web developers are attracted to Java because of its ability to incorporate multimedia into web pages.  This chapter will discuss how you can incorporate graphics and sound into your applets, and how you can make these effects occur under user control.  You will also explore synchronization of sound and images in threads.

[H1]Example AlphaMedia

[H2]Default screen for AlphaMedia

***PD: please insert figure jafe1601.pcx screenshot of alphaMedia default screen

[H3][a]Screen starts out blank

[H3][b]Drawing area

[H3][c]Buttons

[H2]User has pressed a button

***PD: please insert figure jafe1602.pcx screenshot of alphamedia after pressing button “A”

[H3][a]User pressed “A” button

[H3][b]A graphic of “A” appeared

[H3][c]A strong, scholarly voice (well, my voice, anyway) says “A”

Each keypress is accompanied by an appropriate graphic and sound.  

[H1]Example AlphaTime

[H2]Default screen for AlphaTime

***PD: please insert figure jafe1603.pcx screenshot of alphaTime default

[H3][a]Screen starts out blank

[H3][b]Timer

[H3][c]Button

[H2]Some time has passed

***PD: please insert figure jafe1604.pcx screenshot of alphatime “C” showing

[H3][a]Timer is incrementing

[H3][b]Graphics are shown one at a time

[H3][c]That same mysterious voice is reading a poem.

You need to hear this yourself. As each letter appears, a new line of the poem is played.  The abject beauty of the poetry might just bring tears to your eyes.

[H1]Incorporating an image

[H2]Showing a simple image 

***PD: please insert figure jafe1605.pcx screenshot of ShowA

[H3][a]Standard simple applet

[H3][b]It is showing an image!

[H2]The paint method

***PD: please insert figure jafe1606.pcx source of ShowA up to (including) paint line

[H3][a]Normal applet

[H3][b]overwrite the paint method

The paint method is a built-in method of the component class.  Its job is to hold commands that will draw onto the component.  The paint method is automatically called when a component is moved or resized.

[H3][c]paint is passed a Graphics object

The graphics object is the part of the component that can be drawn on.  It has a number of very interesting methods.  You might recall using it in chapter 12 in the drawing program.  

[H2]Getting an Image

***PD: please insert figure jafe1607.pcx source of ShowA Image creation line

[H3][a]Create an Image object

While the image object’s purpose is reasonably obvious, it’s a little trickier than you might think.  You almost never use a constructor to create an image.  Instead, you use the getImage method of the Applet object.

[H3][b]The getImage method

The applet gets the image from the web.  The easiest form of the getImage method has two parameters.  The first one is a URL for the directory the image is on.  The second is a string pointing to the image file in that directory

[H3][c]The getCodeBase() method

Java imposes strict security rules on Applets.  Applets are only allowed to retrieve files from the same machine which houses the applet.  The getCodeBase() method returns the URL of the directory which contains the applet file.  Some programmers use getDocumentBase(), which contains the URL of the HTML document.  I usually have the applet and its HTML document in the same directory, so it doesn’t matter much which one you use.

[H2]Drawing an Image

***PD: please insert figure jafe1608.pcx source of showA drawImage line

[H3][a]The drawImage method

This is a method of the graphics class. 

[H3][b]The image to draw

[H3][c]Coordinates of image

As usual, (0,0) is in upper left hand corner.  This is where the applet will place the upper left corner of the image.

[H3][d]ImageObserver

This is a class which will be ‘responsible’ for the image.  More on this later.

[H1]Drawing on a canvas 

[H2]Using a Canvas Component

***PD: please insert figure jafe1609.pcx source of showCanvas

[H3][a]Create a Canvas component

Canvas is an interesting component.  It does very little on its own.  It is great when you need a very simple component to extend, or when you want a component to do graphics on.

[H3][b]Add the canvas and button to the applet

[H3][c]Get an image as before

[H3][d]Get the graphics object of the canvas

[H3][e]Draw the image on the canvas

[H1]Images and Java

[H2]Image Size Issues

Java works best with the same kinds of images you are familiar with on the web: JPG and GIF.  When considering images for a java applet, think of graphics as you do in HTML design.  Images vary considerably in their file size.  Larger image files mean longer downloads.  Do all you can to make your images as compact as possible.  Here’s some things you can do:

***PD: begin unnumbered list

If your image was drawn in a graphic program, consider the GIF scheme.  This gives better compression of images with large blocks of fewer colors

If it is a photographic-style image, look at the JPG scheme instead.  It is better at compressing these kinds of images.

JPG allows variable compression.  Try increasing the compression rate using your graphic editor

You can often decrease the color depth without a significant loss of image quality.  This can reduce the image’s file size considerably.

Don’t make the dimensions of the image any larger than they need be.  If you can make it smaller in the drawing program and scale it up in Java without any significant loss of quality, do so.

***PD: end unnumbered list

[H2]Editing a graphic with the Gimp

***PD: please insert figure jafe1610.pcx screenshot of Gimp creating one of the letters

[H3][a]The Gimp is a powerful free graphic editor

It is included on the CD

[H3][b]Several interesting text effects are built in

[H3][c]The menus and tools are similar to other high-end graphic editors

[H1]Multiple images

Once a canvas and the ActionListener interface are in place, it is an easy matter to extend the applet so it can show multiple images in response to user input

***PD: please insert figure jafe1611.pcx screenshot of ShowCanvas2 default

[H2]Default view of ShowCanvas2

[H3][a]Now it has two buttons on the bottom

[H3][b]No image showing yet

[H2]Reacting to “A” button

***PD: please insert figure jafe1612.pcx screenshot of ShowCanvas2 after pressing btnA

[H3][a]User pressed “A”

[H3][b]Image A showed up

[H2]Reacting to “B” button

***PD: please insert figure jafe1613.pcx screenshot of showcanvas2 after btnB

[H3][a]User pressed “B”

[H3][b]Image B appears

[H3][c]A is still visible in the backround.

This doesn’t look very good.  The images are not the same size.  They both look kind of strange shoved up in the corner.  You’ll deal with that problem later.

[H2]Class-Level variables

***PD: please insert figure jafe1614.pcx source of ShowCanvas2 class level stuff

[H3][a]Create components

[H3][b]Make images at class level

[H3][c]Make a class-level Graphics object

The reason to make these class-level is so that they can be initialized in init, and manipulated in actionPerformed.  

[H2]Initialization

***PD: please insert figure jafe1615.pcx source of ShowCanvas2 init method

[H3][a]Do normal layout stuff

[H3][b]Initialize the graphics object

Generally, it is a bad idea to have a one-character variable name, but Java programmers frequently call the primary Graphics object “g”.  

[H3][c]g is the graphics object of the canvas, not the applet

[H3][d]initialize the image objects

[H2]Responding to the Button Press

***PD: please insert figure jafe1616.pcx source of ShowCanvas2 actionPerformed

[H3][a]Create a local image object called currentImage

[H3][b]Initialize it to imgA

Initially, currentImage points to imgA.  

[H3][c]If the user clicks button a,

[H3][d]set currentImage to imgA

[H3][e]Otherwise set currentImage to imgB

[H3][f]Draw currentImage to the screen.  

[H1]Sizing the image to the canvas

Make some modifications to the code that make the images all a uniform size.

[H2]User Presses A

***PD: please insert figure jafe1617.pcx screenshot of showcanvas3 A pressed

[H3][a]User pressed the A button

[H3][b]Image A now takes up the entire canvas

[H2]User Presses B

***PD: please insert figure jafe1618.pcx screenshot of showcanvas3 B pressed

[H3][a]User pressed the B button

[H3][b]Image B takes up entire canvas

[H3][c]There is no longer a problem with different sized graphics

[H2]Sizing the image to the Canvas

***PD: please insert figure jafe1619.pcx source of showCanvas3 actionPerformed

[H3][a]Use getSize method of canvas

This returns a Dimension object

[H3][b]Store the Dimension in a variable named size

[H3][c]Make values for height and width

[H3][d]This form of drawImage can be given a height and width

By setting the height and width of the image equal to the height and width of the canvas, you guarantee that the image will be sized appropriately.  Of course, this could cause strange results if the shape of the canvas is not close to the shape of the original image.

***PD: begin sidebar

Why not use getHeight() and getWidth()?

If you have been digging around in the documentation, you might have seen that the canvas has getHeight and getWidth methods.  These would seem to be much simpler than doing the dimension trick.  In fact, they were the first thing I tried.  The applet worked great in appletviewer, but when I tried it in IE 5.0 and Netscape 4.7, I got exceptions.  It seems neither of the big browsers supports these methods.  There are some lessons to learn here.  First of all, test your code with browsers as well as appletviewer.  Your users probably won’t have appletviewer.  Secondly, although all the browsers say they fully support Java, the support can be a bit spotty.  

***PD: end sidebar

[H1]Putting in more graphics

[H2]The AlphaImage applet

***PD: please insert figure jafe1620.pcx screenshot of AlphaImage showing B

[H3][a]Now six buttons are available

[H3][b]Buttons take a little longer to appear

[H3][c]Once buttons are visible, images show up more quickly.

[H2]Instance variables

***PD: please insert figure jafe1621.pcx source of AlphaImage Class level stuff

[H3][a]No surprises

[H3][b]Six images

[H3][c]Six buttons

***PD: begin note

Image retrieval on the web.  

Graphics can cause a lot of headaches in web-based programming.  They are relatively large files, and they have to be pulled across the network from the server machine where they are stored to the client machine where the applet will run.  A lot can go wrong.  One graphic may be substantially slower than the others, the connection be become clogged during the transmission, or other problems might occur.  Java introduced the Media Tracker as a solution to some of these problems.

***PD: end note

[H2]Adding a Media Tracker

***PD: please insert figure jafe1622.pcx source of AlphaImage Init focus on MediaTracker

[H3][a]Create an instance of the MediaTracker object

[H3][b]The mediaTracker needs an ImageObserver.

Usually, this will be a component or the applet itself.  The imageObserver will be passed information about the status of the image.

[H3][c]Add each image to the imageObserver

The getImage() method does not actually start the image loading process.  That usually happens the first time the image is needed.  In the earlier programs in this chapter, you might have noticed a lag each time you pressed a button for the first time.  Adding the objects to the media tracker will force them to be ‘pre-loaded’ into memory, so that there will be an immediate response to the button presses

[H3][d]Give each image an index

This is used in some methods of the media tracker, so you can hold for a specific image or images.  If you know you only need to wait for one image to begin, you can wait for that one image.  Several images can have the same index, so you can group a series of images together and wait for that group.

[H3][e]Hold the program

until the media tracker says everything has been loaded up

[H3][f]The waitForAll method generates a thread, 

so it needs to trap for an Interrupted exception

***PD: begin note

The media tracker does not improve the time required to load the files.  It’s purely a psychological trick.  This is why so many programs have “splash” screens that pop up at the beginning. The splash screen is supposed to keep the user occupied while the program pre-loads images and other data.

***PD: end note

[H1]Using sound

[H2]The SayHi applet

***PD: please insert figure jafe1623.pcx screenshot of SayHi.java

[H3][a]When user presses button, a (still strong and scholarly) voice says “Hello”

***PD: please insert figure jafe1624.pcx source of SayHi

[H3][a]Standard setup

[H3][b]Make an audioClip object

This belongs to the Applet class

[H3][c]Use the applet’s getAudioClip() method

This works much like the getImage() method.  Note that the actual file has a .au extension. 

[H3][d]Play the audioClip

[H2]Getting a sound that will work

It is reasonably easy to write code that uses audioclips, but the sound format required is a little obscure.  Java 1.0 originally only supported the .au format used in Sun workstations.  Java 1.2 can handle many more formats, like wav and midi.  This does not guarantee that the browsers will support the formats.  As of this writing, .au files are the best bet for audio

[H2]Editing a Sound

***PD: please insert figure jafe1625.pcx screenshot of hello.au in CoolEdit

[H3][a]Use a program such as Cool Edit (provided on the CD) to record or convert to AU format

[H2]Optimal Format for Java Sounds

***PD: please insert figure jafe1626.pcx cool edit save as options

[H3][a]Choose mu-law 8-bit format

[H3][b]Specify .au format

[H3][c]Do not save other information

***PD: begin note

The quality of au files leaves much to be desired, but they are reasonably compact.  You should be careful with sound as with graphics that you don’t add so much overhead that your applet takes forever to load.  

***PD: end note

The AlphaMedia Applet

[H2]Instance Variables

***PD: please insert figure jafe1627.pcx source of AlphaMedia class level

[H3][a]Make the images

[H3][b]Make the audio clips

[H3][c]Make the buttons

[H2]Initializing Images and Sounds

***PD: please insert figure jafe1628.pcx source of AlphaMedia init first part

[H3][a]Initialize images

[H3][b]Initialize sounds

Unlike images, audio clips are actually loaded into memory with the getAudioClip method

[H3][c]Load images into MediaTracker

***PD: begin tip

Audio clips cannot be added to the media tracker, but they don’t need to be.  To make sure that all of your audio and graphics are loaded up before your applet starts, be sure to place the getAudioClip methods before the media tracker waitForAll call.  This will ensure that all sound and graphics have loaded.  

***PD: end tip

[H2]Using the Media Tracker

***PD: please insert figure jafe1629.pcx source of AlphaMedia 2nd part of init

[H3][a]Disable the applet

[H3][b]Wait for images to appear

[H3][c]Enable the applet

[H3][d]Rest of init is typical

***PD: begin note

Since all this code is in the init method, the disable – enable code here isn’t really necessary.  By definition, the applet is not enabled until init is finished.  The enable / disable code is here so you can see how you could use it to hold the buttons until the images come in if you are not in init.  

***PD: end note

[H2]Creating variables for ActionPerformed

***PD: please insert figure jafe1630.pcx source of AlphaMedia actionPerformed variable list

[H3][a]Get the graphics object from the canvas

[H3][b]Get the height and width of the canvas

[H3][c]Make an image variable that will point to current image

[H3][d]Make a variable that will point to current sound

[H2]Testing for a button press

***PD: please insert figure jafe1631.pcx source of AlphaMedia actionPerformed if structure

[H3][a]If button A was pressed

[H3][b]Set currentImage to imgA

[H3][c]Set currentSound to sndA

[H3][d]Repeat with other buttons

[H2]Drawing the Image and Playing the Sound

***PD: please insert figure jafe1632.pcx source of AlphaMedia actionPerformed Draw and play

[H3][a]Draw the current image 

[H3][b]Play the current sound

[H1]Synchronizing sound and images

[H2]The AlphaTime applet

Take another look at AlphaTime

[H2]Default screen of AlphaTime

***PD: please insert figure jafe1633.pcx screenshot of alphaTime E showing

[H3][a]It seems to have a timer

[H3][b]It has only one button, which starts the timer

[H3][c]The images show in succession

This is done by combining the image and sound stuff you have done in this chapter with a thread.

[H2]Instance Variables

***PD: please insert figure jafe1634.pcx source of AlphaTime class stuff

[H3][a]Import util for the Date class

[H3][b]Import text for the SimpleDateFormat class

[H3][c]Implement runnable interface

[H3][d]Create all the images

[H3][e]Only one sound file needed.

[H3][f]Set up date and dateformat stuff

[H3][g]Make a boolean for keepPlaying

This variable will control the loop in the run method.  Start it out as false.  Whatever method starts up the loop should set its value to true, then you can set it to false when you want to exit the loop.  This is much cleaner than having an endless loop in the run method  If you can define an end to the run loop (as you can here) you should do so.  

[H2]Initializing Sound and Images

***PD: please insert figure jafe1635.pcx source of AlphaTime init images and tracker

[H3][a]Get the images

[H3][b]Get the audio clip

[H3][c]Add images to media tracker

[H3][d]Normal applet layout

[H2]Responding to the Button

***PD: please insert figure jafe1636.pcx source of AlphaTime actionPerformed 

[H3][a]Look for a button press

[H3][c]Set keepPlaying to true

[H3][d]Play the poem audio

[H3][e]Reset the timer

[H3][f]Start up the thread

[H2]Setting up the Run Method

***PD: please insert figure jafe1637.pcx source of AlphaTime run method startup

[H3][a]Get the graphics object from the canvas

[H3][b]Get height and width of the canvas

[H3][c]Make a string for elapsed time

[H2]The Run Method while loop

***PD: please insert figure jafe1638.pcx source of AlphaTime run method while to display

[H3][a]While keepPlaying is true

[H3][b]Sleep for half a second

This will cause the thread to relinquish control to other processes.  It has to go in a try block, because it might throw an interrupted exception

[H3][c]Get the currentTime

[H3][d]Calculate and display the elapsed time

[H2]Checking for time stamps

***PD: please insert figure jafe1639.pcx source of AlphaTime run if block

This code takes advantage of the timer built in the last chapter.  Record the audio, and click when you want the new image to load.  This is a good way to get the time stamps you will need.

[H3][a]Check for a time stamp

[H3][b]Draw the image right away

[H3][c]If at the last time,

[H3][d]set keepPlaying to false

The next time the while loop in run is hit, the loop will exit.

***PD: begin note

In this case, it is better to draw the image immediately, rather than setting currentImage like you did in the last applet.  Here, all the image display is happening in a loop which will occur many times.  Displaying an image is a processor-intensive task.  You don’t want to do it in a loop unless there is a good reason, like the current image has changed. The code in this loop will occur twice per second.  You don’t want to require an image to be loaded that frequently, only when a time stamp has occured

***PD: end note

[H1]Review

This chapter helped you bring multimedia features to your Java applets.  You took a look at how to include graphics into your applets.  You examined the canvas component.  You explored the use of the media tracker to keep track of which graphics had been loaded.  

You also took a look at the use of audio in Java.  You examined the AudioClip.  You pulled it together by writing applets that did audio and video on demand and under timer control.

