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CHAPTER 8 . WORKING WITH AUDIO AND VIDEO

“Note The listing adds some new variables that are not in the original listing. The source code contains

the full code in the Downloads section of the Apress Web site at hitp./www.apress.com.

} else if(key == UP) {

// start recording
try {

}
}

// grab a record control
rControl = (RecordControl)midlet.capturePlayer.getControl(
"javax.microedition.media.control.RecordControl");

// if not found, throw exception
if(rControl == null) throw new Exception("No RecordControl found!");

// create a ByteArrayOutputStream to store this recorded data in
bos = new ByteArrayOutputStream();

// set up the stream
rControl.setRecordStream(bos);

// and start recording - no need to start the underlying player
// as it is already started
rControl.startRecord();

// set flag
recording = true;
catch(Exception e) {
midlet.error(e);

} else if(key == DOWN) {

try {

rControl.stopRecord();
rControl.commit();

// do what is required with the byte array now, save it, display to user
// or discard

// reset the recording flag
recording = false;
catch(Exception e) {
midlet.error(e);















CHAPTER 9

Case Study: Device Blogging

If you haven't been bit by the blogging bug yet, then blogging from your mobile phone is sure
to make you give this exciting technology a try. Blogging allows you to post your ideas, experi-
ences, and thoughts in an online journal-like medium, allowing for instantaneous access to the
entire world. Couple this with integrated multimedia blogs and, in the case of mobile blogging,
anywhere, anytime access, and you provide a richer, more involved user experience.

This chapter is a case study that details how to bring together the knowledge that you
have gained in the rest of the book, especially concerned with audio/video/image capture and
playback using MMAPI, and put that knowledge to good use by building a mobile blogging MIDlet
called Device Blog. Device Blog will allow you to blog text-, audio-, image-, and video-based blog
entries directly from your mobile phone or device.

About the Companion Web Site

Creating a mobile blogging application without an actual live Web site against which you can
practice is not much fun. The issues that arise in posting blog entries to the server may not
impact much on your knowledge of MMAPI, but it's nonetheless instructive to test your ideas
in a live environment. Therefore, the companion Device Blog site, which is a very simple blog
entries display site, lists the entries posted to it in a sequential order, along with any multimedia
components. You can test the Device Blog MIDlet that you will build in this chapter against this
site at hitp:/lwww.mmapibook.com/deviceblogl/index.jsp.

Besides the index page, the Device Blog site also contains other Java Server Page (JSP)
based files, which allow a user to register, log in, and post entries to it. These pages are meant
to be accessed from a mobile device, but to keep things simple, no checks are done if requests
are made from other direct sources as well.

The Finished MIDIlet in Action

Before you learn to build the Device Blog MIDlet, take a look at the final views in some of the
devices as shown in the upcoming figures. This storyboard of sorts will also serve as a Use
Case for this MIDlet application.
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CHAPTER 9  CASE STUDY: DEVICE BLOGGING

MIDlet Startup

At startup, the MIDlet presents three choices to the user: Login, Register, and Create Blog
Entry. This is shown in Figure 9-1 across the Motorola C975 device, the BenQ M75 device, and
Sun’s DefaultColorPhone emulator.

Choose One

Register
Create Bog Entry

CBack v Bt

Figure 9-1. Starting the Device Blog MIDlet

Registering with the Device Blog Web Site

The user can choose to register with the Device Blog server by selecting the Register option. The
link to register is supplied in the MIDlet’s JAD file as a system property: hitp://www.mmapibook.
com/deviceblog/register.jsp. When the user selects the Register option, the screen shown in
Figure 9-2 appears.

Username

—ra
= |

Password

Confirm Password

Figure 9-2. Registering with the Device Blog Web site

The user enters the desired values, which are just the username and password (with a confirm
password field as well), to keep things simple and interaction fast.

Of course, because the mobile device interacts with the server, access over the Internet is
required and permission from the user is requested, as shown in Figure 9-3. This applies not
just for registration, but for logging in and posting blog entries as well.
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Figure 9-3. Accessing the Internet requires user permission.

The server sends back messages such as “Registered” for successful registration, “Username
exists” for duplicate usernames, and any other error messages for protocol or network issues.
Internet access is not attempted for nonmatching passwords and incomplete fields, which are
handled at MIDlet level.

- Logging in to Device Blog Web Site

After a successful registration, the user can log in. Note that the user cannot create a blog entry
(the third option in Figure 9-1) until the user has registered and/or logged in first. The login
screens are shown in Figure 9-4.

Figure 9-4. Logging on to the Device Blog Web site

As you may notice, the login and registration screens look remarkably similar; this common
interface keeps things simple.

The login URL is http://www.mmapibook.com/deviceblog/login.jsp and is read from the
MIDlet's JAD file.

The server’s response will be either “Logged In”, “Username not found. Please register”, or
“Invalid Password!”, as the case may be. Figure 9-5 shows the screens for a successful login.
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.ogged in'

Figure 8-5. Successful login to the Device Blog Web site

Creating and Posting Blog Entries

By selecting the Create Blog Entry option, the user is presented with another screen where the
choices allow the user to create one of four types of entries: Text Only, Audio, Image, and Video
(see Figure 9-6).

Figure 9-6. Selecting the entry type for posting to the Device Blog Web site

Of course, not all phones support all the options, especially, video. The user is informed of
this when selecting this option, as shown in Figure 9-7 on the Motorola C975 device, which as
you may recall from Chapter 8, doesn’t support video recording.

Figure 9-7. Video recording is not supported on Motorola C975.

As you may recall, the Sun DefaultColorPhone emulator doesn't support video recording
either, and you'll get the same message in that if you select the video option.
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Text Only

The text only option is the simplest and allows the user to write a title and an associated message
as shown in Figure 9-8.

Edit Form
Title

3 reat day
the day started . |

Title
{This 2 the ttie

}and thls-ls the m‘essagcl

Figure 9-8. Creating a text-only entry

After the user selects the OK menu option, a preview of the entry appears as shown in
Figure 9-9.

Tail Preview

A laxl

|
the dag starten | | | and then i3 the mas sage
;

Eniry with a message

CARDE. T Eati
LT Dee——

Exit [lptions

Figure 9-9. Preview the text-only blog entry.

At this point, the user can discard this entry, edit the text again, or post the entry to the
server. These choices are the same throughout and apply to all types of blog entries. These
choices are shown in Figure 9-10 in Sun’s DefaultColorPhone emulator.
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Figure 9-10. User presented with blog entry choices

Choosing Edit Text takes the user back to the screen shown earlier in Figure 9-8. Choosing
Discard Entry takes the user to the startup screen. Finally, Post Entry makes the connection to
the server and posts the entry.

The URL for posting entries is picked up from the JAD file: http://www.mmapibook.com/
deviceblog/postentry.jsp. The resultant message is shown to the user on the screen; for a suc-
cessful post, it reads "Posted”. At this point, the startup screen is shown to the user.

As expected, these choices and actions remain the same for any type of blog entry.

Audio

Recording audio requires permission from the user; therefore, before the record audio screen
is shown, the MIDlet shows the permissions screen (see Figure 9-11).

‘ Ml
I recording?
Lhimge « 11K
. #aMMAPEO0K wants ta record an image of|
clip.
£ it OK to record?

e e ——— 3 —
b = =11

Figure 8-11. Getting permission from the user for recording audio
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Of course, all three media types require the user to grant these permissions. The user has
the choice of granting the permissions only once or for the session, in which case, he won't be
prompted for them again.

After the permission is given, the recording canvas is shown, which automatically starts
recording audio and doesn't finish until the user selects the Done menu item. These two stages
are shown in Figure 9-12 on the Motorola C975 device.

Figure 8-12, Recording and previewing audio on the Motorola C975 device

As you can see, when the user presses the Done menu item, the device previews the recorded
audio by playing it back. At this point, the user can discard the entry, add text to it by selecting edit
text, or post it to the server; the same choices that were discussed in the last section.

Image

For image recording and previewing, first the user is shown the viewfinder of the onboard
camera and then shown the associated snapshot that is taken when the user presses the Done
menu item. This process is shown in Figure 9-13 on the Motorola C975 device and in Figure 9-14
on the BenQ M75 device.

|
i CSCARD £ B et

Figure 9-13. Capturing and previewing images on the Motorola C975 device
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Figure 9-14. Capturing and previewing images on the BenQ M75 device

The user choices at this point remain the same as described in the previous sections.

Video

Video capture via MMAPI is not supported on too many devices. Fortunately, the BenQ M75
does support it in a limited way. Figure 9-15 shows the video capture and preview process in
this device.

fptions

Figure 9-15. Capturing and previewing video on the BenQ M75 device

As expected, the options at this point remain the same: Discard Entry, Edit Text, or Post Entry.

Creating the MiDlet Design

To create the finished MIDlet's client application using the storyboard ideas penned in the last
section, I'm using the Model-View-Controller (MVC) pattern, popularized by the Struts Web
framework. Generalizations and modifications to this pattern need to be made, however, to
keep the realities of development on small devices in check.

The Model

Based on what you know so far, a fair crack at building the model for the Device Blog can be
attempted. This model is shown in Figure 9-16 using Unified Modeling Language (UML).
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<<interface>>
BlogEntry

| +getUser()
+getDateTimePosted() : long

| +getentryTitle() : String
+getEntryMessage() : String

TextBlogEntry

-entryMessage : String
-entryTitle : String
-dateTimePosted : long

AudioBlogEntry | | ImageBlogEntry | VideoBlogEntry

Figure 9-16. Model for the Device Blog MIDlet application

A BlogEntry interface sits at the top of this model and defines the characteristics of any
entry created in this MIDlet. It mandates four self-explanatory methods that must be imple-
mented by its implementations.

The TextBlogEntry class is the only implementation for this interface in this model and
provides representation for blog entries that are only textual in nature, without any associated
media parts. MediaBlogEntry, which extends the TextBlogEntry class, adds the media part, but
is an abstract class. Concrete implementations include representation for each of the three
different types of blog entries: AudioBlogEntry, ImageBlogEntry, and VideoBlogEntry. Each of
the media blog entries gets a textual part and a media part.

These are not the only classes in the model. You need something to represent the user of
the MIDlet and a class to model the server. These two classes are shown in Figure 9-17.

193



194

CHAPTER 9 = CASE STUDY: DEVICE BLOGGING

User BlogServer

| -username : String ' | -registerURL : String

| -password : String -loginURL : String

| +isLoggedin) -postEntryURL : string
+login()
+register()

Figure 9-17. User and BlogServer classes round up the Device Blog model.

The View

The view of this MIDlet consists of the various Form and Canvas instances that interact with the
user, along with a few List elements. These instances are generalized in this MIDlet to arrive
at a common set of functionalities.

The List instances are easy to conceptualize. Only two areas require lists: at MIDlet
startup (refer to Figure 9-1) and at the time of presenting the blog creation choice to the user
(refer to Figure 9-6). These lists follow the same theme of presenting a list, using implicit list
handling for commands, and providing a similar set of commands. Therefore, a Genericlist is
created, and the actual lists derive from this class. The UML diagram for these lists is shown in
Figure 9-18. :

-hackCommand
-gxitCormmand

\

Figure 9-18. Bundling together common functionalities of a List
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The same concept applies to the login and registration Form instances, common function-
ality of which can be put together in a GenericForm class. This class adds the commands OK,
Exit, and Back, and classes that derive from this class can add their own Form items and behav-
iors. The UML for this structure is shown in Figure 9-19.

GenericForm |

-hbackCommand
| -exitCommand
| -okCommand

LogonForm | | RegisterForm

Figure 9-19. Bundling together common functionalities of a Form

Two sets of views remain to be created: one set for editing blog entries and one for preview-
ing them. For editing (as with preview), it's useful to define a common set of functionalities
and behaviors for the view that work similarly across all implementations. With this in mind,
EditableDisplay is created as an interface that has only one method called showDisplay(). All
implementations are then free to create their own way of handling the editable parts of the
display by providing an implementation for the showDisplay() method. For textual entries, it's
essential to provide a Form-based view, whereas others may provide Canvas-based views. The
UML for the editing set of classes is shown in Figure 9-20.
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<<int9ce>>
Editable Display
+showDisplay()

EdjiCanvas

-okCommand -okCommand
-exitCoramand -gxitCommand

| fam |
[ |
| editrom_|
i
A

 TextEditForm |
L
]

| ImageEditCanvas

VideoEditCanvas | | AudioEditCanvas |

Figure 9-20. Defining the blog editing set of classes in the Device Blog MIDlet

As you can see, two abstract classes implement the EditDisplay interface. These classes
are EditForm, which extends the Form class and provides the base class for editing textual blog
entries, and EditCanvas, which extends the Canvas class and provides the base class for editing
media blog entries.

Similarly, the set of view classes for previewing blog entries can be created. However, no
separate distinction needs to be made between text- and media-based entries because every-
thing is to be displayed on a Canvas. These set of classes are shown in Figure 9-21.
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-editTextComand

-exitCommand
| +showCanvas()

| TextPreviewcanuas_ AudioPreviewCanvas L | VideoPreviewGanvas |

Figure 9-21. Defining the blog preview set of classes

As you can see, the PreviewCanvas abstract class encapsulates the behavior by providing
the commands that are required at this stage of the view in this MIDlet. What remains is for the
subclasses to provide an implementation of the showCanvas () method to display to the user
a preview of the blog entry as the subclasses deem fit.

The Control

The control in this MVC pattern is made up of two classes: the BootstrapMIDlet and a special-
ized class called the Controller. The Controller class handles the interactions between the
view and the model and generally keeps things moving by providing resources, action and error
screens, and so on. The BootstrapMIDlet, as denoted by the name, is the class that starts this
MIDlet application initially. Figure 9-22 shows these two classes.
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BootstrapMIDlet

Runnable | | commandListener

Figure 8-22. The control classes of the Device Blog MIDlet

Two other utility classes, NetworkRunner and URLEncoder, do not fit in any of the classifications
so far. NetworkRunner provides network connections that are run via a single thread, whereas
URLEncoder is used to encode the URL query strings.

Creating the MiDlet Code

The previous section provided an idea of what classes are required to create the Device Blog
MIDlet application. Let’s start by creating the classes of the model, which should be fairly easy
because they are essentially Plain Old Java Objects (POJOs).

Creating the Model Classes

The model classes include the BlogEntry interface and its sole implementation, TextBlogEntry,
which is then extended by the abstract class MediaBlogEntry. The AudioBlogEntry, ImageBlogEntry,
and VideoBlogEntry then provide implementations for this class to represent audio, image,
and video blog entries, respectively.

Listing 9-1 shows the code for the BlogEntry interface.
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Listing 9-1. BlogEntry Interface for All Types of Blog Entries

package com.apress.chapter9.model;

/:k*

* BlogEntry is the interface that represents the blog entries as a model
< 4
public interface BlogEntry {

JE%
* The user who is posting this entry
*/

public User getUser();

/**
* The DateTime when the entry was posted
*{

public long getDateTimePosted();

/**

* The title of this entry, if any
*/

public String getEntryTitle();

VEL
* The message of this entry, if any
g 4

public String getEntryMessage();

Listing 9-2 shows the code for TextBlogEntry.

Listing 9-2. TextBlogEntry Represents All Entries That Have a Textual Component

package com.apress.chapter9.model;

Vi

* TextBlogEntry implements BlogEntry and represents a TextEntry for the Blog.
* It also acts as a base class for other media type entries.

*/ .

public class TextBlogEntry implements BlogEntry {

// the title of this entry, if any
private String entryTitle = null;
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// the message of this entry, if any
private String entryMessage = null;

// the time this entry was posted
private long dateTimePosted = 0;

// the user who is making this entry
private User user = null;

public TextBlogEntry(User user) {
this.user = user;

}

// getter and setters for entry title and message

public String getEntryTitle() { return this.entryTitle; }

public void setEntryTitle(String entryTitle) {
this.entryTitle = entryTitle;

}

public String getEntryMessage() { return this.entryMessage; }
public void setEntryMessage(String entryMessage) {
this.entryMessage = entryMessage;

}

// time posted is immutable
public long getDateTimePosted() {
return this.dateTimePosted;

}

// the user who is posting this entry
public User getUser() {
return this.user;
}
}

Notice that the getDateTimePosted() method has only a getter method and is therefore
immutable. This makes sense, because once posted, you wouldn't want to change this value.
Also note that this value is stored as a long type.

Listing 9-3 shows the code for the MediaBlogEntry abstract class.

Listing 9-3. MediaBlogEntry Represents Blog Entries That Have a Media Component

package com.apress.chapter9.model;

/*F

* This abstract class encapsulates all the blog entries that have a media
* component along with any text component. This is why it extends the

* TextBlogEntry class

d

public abstract class MediaBlogEntry extends TextBlogEntry {



}
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// the mediaData
protected byte[] mediaData = null;

// the contentType of the media
protected String contentType = null;

protected MediaBlogEntry(User user) {
super(user);

}

public byte[] getMediaData() { return this.mediaData; }
public void setMediaData(byte[] mediaData) { this.mediaData = mediaData; }

public String getContentType() { return this.contentType; }
public void setContentType(String contentType) {
this.contentType = contentType;

}

J¥k
* This method tries to guess the extension of the likely media data
* file that will be gauged from the content type of this data
*f

public String guessFileExtension() {

un

if(contentType == null || contentType.length() == 0) return "";
contentType = contentType.tolowerCase();

if(contentType.equals("audio/x-wav")) return "wav";

if(contentType.equals("audio/amr") ||
contentType.equals("audio/amx-nb") ||
contentType.equals("audio/amr-wb")) return "amr";

if(contentType.equals("jpeg") ||
contentType.equals("jpg") ||
contentType.equals("image/jpeg") ||
contentType.equals("image/jpg")) return "jpg";

if(contentType.equals("gif") ||
contentType.equals("image/gif")) return "gif";

if(contentType.equals("video/mpeg")) return "mpg";
if(contentType.equals("video/3gpp") ||
contentType.equals(“video/3gp")) return "3gp";

return "unknown";

}
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This class contains an interesting method, guessFileExtension(). This method analyzes
the content type of the media data and returns an appropriate file extension, which is useful
when this data is being posted to the server to help the server make an educated guess about
the media type. Of course, this extension is guessed based on the content type of the media,
which has its own getter and setter methods. The guessFileExtension() method may need to
be changed to cater for different media types that may be available on your mobile device.

The class also contains getter and setter methods for the media data, which is stored in
this class in a byte array.

The concrete implementations of MediaBlogEntry, VideoBlogEntry, AudioBlogEntry, and
ImageBlogEntry are now easy to write and only contain a single constructor. Listing 9-4 shows
the code for the VideoBlogEntry class. The other implementations are similar and are provided
in the source code in the Downloads section of the Apress Web site at http://www.apress.com
(as is the rest of the code).

Listing 9-4. VideoBlogEntry ExtendsMediaBlogEntry and Represents Video Blog Entries

package com.apress.chapter9.model;

/**

* The VideoBlogEntry extends MediaBlogEntry and represents an entry that
* has a video component in addition to a text component

£

public class VideoBlogEntry extends MediaBlogEntry {

public VideoBlogEntry(User user) {
super(user);
b
}

The only thing of note here is that while creating an entry, the user who is creating the
entry must be provided. A user for this system is created using the User class shown in
Listing 9-5 and forms part of the model.

Listing 9-5. User Class Represents the User of the Device Blog MIDlet

package com.apress.chapter9.model;

import com.apress.chapter9.control.Controller;

¥k
* A simple user class to represent a user of this MIDlet. Contains only
* yserName and password. Once created, these values cannot be

* changed

**/

public class User {

// parameters that define this user
private String userName = null;
private String password = null;
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// flag to indicate if the user has been successfully logged in
private boolean loggedIn = false;

// the controller
private Controller controller = null;

public User(String userName, String password, Controller controller) {

// check for invalid values
if(userName == null || userName.length() == 0 ||
password == null || password.length() == 0)
throw new T1legalArgumentException("One of the arguments is invalid");

userName;
password;

this.userName
this.password

1l

this.controller = controller;

}

// getters for the parameters
public String getUserName() { return this.userName; }
public String getPassword() { return this.password; }

/¥*

* Tries to log the user into the blog server.
s

public void login(String loginURL) {

// use the Network Runner to make the connection
controller.getNetworkRunnex () .makeConnection(
loginURL + "?uName=" + getUserName() + "&pWord=" + getPassword());

}

/**

* @return true if the user is logged in, false otherwise
i

public boolean islLoggedIn() {

if(controller.getNetworkRunnexr().isLoggedIn()) {
this.loggedIn = true;

}

return this.loggedIn;

}

/**
* Registers this user with the blog server.
* Successful registration doesn't log the user in, and login must be
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* done separately.
g5 §
public void register(String registerURL) {

// use the Network runner to make the connection
controller.getNetworkRunner().makeConnection(
registerURL + "?uName=" + getUserName() + "&pWord=" + getPassword());

The class provides getter and setter methods for the username and password properties
and also methods that log on and register the user. The class uses the NetworkRunner class to
make the connections; this class will be introduced in the next section.

Finally, the model also contains the BlogServer class, which acts as a container for the
server on which blogging will be done. This class is shown in Listing 9-6.

Listing 9-6. BlogServer Class Acts As a Container for the Blog Server

package com.apress.chapter9.model;

/**

* BlogServer represents the server on which the blog is hosted, and includes

* URLs for various actions, such as registration, logging in, and posting entries
*/ "

public class BlogServer {

// the URL for registration
private String registerURL = null;

// the URL for logging in
private String loginURL = null;

// the URL for posting a blog entry
private String postEntryURL = null;

public BlogServer(String registerURL, String loginURL, String postEntryURL) {
this.registerURL = registerURL;
this.loginURL = loginURL;
this.postEntryURL = postEntryURL;

¥

public String getRegisterURL() { return this.registerURL; }
public String getlLoginURL() { return this.loginURL; }
public String getPostEntryURL() { return this.postEntryURL; }
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The BootstrapMIDlet or the Controller class are responsible for creating the BlogServer
class and provide values for the actual URLs. These are listed in the JAD file so that any change
in their value doesn’t require the MIDlet application to be recompiled.

Creating the Utility Classes

Before moving on to either the view or the control, let’s create the utility classes because they
are important for testing the MID]et. Two utility classes are required: NetworkRunner and
URLEncoder.

NetworkRunner is required because it acts as a central class for making all connections to
the blog server. However, instead of creating a separate thread each time a network connection
is required; this class keeps a single thread running. Creating multiple threads is an issue on
mobile devices because of small memory footprints, especially in a situation where several
connections may be required. Listing 9-7 shows this class.

Listing 9-7. NetworkRunner Is a Single-Threaded HTTPConnection Class

package com.apress.chapter9.utils;

import java.io.IOException;

import java.io.InputStream;

import java.io.OutputStream;

import javax.microedition.io.Connector;
import javax.microedition.io.HttpConnection;

import com.apress.chapter9.model.BlogEntry;

import com.apress.chapter9.control.Controller;
import com.apress.chapter9.model.MediaBlogEntry;
import com.apress.chapter9.control.BootstrapMIDlet;

public class NetworkRunner extends Thread {

// the calling MIDlet
private BootstrapMIDlet midlet = null;

// the controller
private Controller controller = null;

// the reusable connection
private HttpConnection connection = null;

/! flags
private boolean cancel = false;
private boolean running = false;

// the URL to connect to, this will change
private String url = null;
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// the BlogEntry that may be sent
private BlogEntry entry = null;

// flags that indicate the success or failure of logging in,
// registration and posting

private boolean logInSuccess = false;

private boolean registerSuccess = false;

private boolean postSuccess = false;

public NetworkRunner(BootstrapMIDlet midlet, Controller controller) {
this.midlet = midlet; '
this.controller = controller;
running = true;

}

/**
* Waits till a request is made for making a connection
*/
public synchronized void run() {
while(running) {
try {
wait();
} catch(Interruptedexception ie) {}

if(running) connect();

}
}

JEE

* Calling threads must use this method to make a connection
* providing the URL to connect to
*/

public synchronized void makeConnection(String url) {
makeConnection(url, null);

}

public synchronized void makeConnection(String url, BlogEntry entry) {
this.url = url;
this.entry = entry;
notify();

}

J*E

* Tries to make a connection with the network server, using the
* URL that is provided to the makeConnection method
*/

private void connect() {
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InputStream in = null;
OutputStream out = null;

try {

// first encode the URL String
controller.activityMessage("Encoding URL ...");
String encodedURL = URLEncoder.encodeURL(this.url);

// next get an HttpConnection on this URL

controller.activityMessage("Opening connection ...");

connection =
(HttpConnection)Connector.open(encodedURL);

// now check if this connection contains a media object by way
// of an Entry object

// if yes, then make this connection via HTTP POST
if(this.entry != null) {

// get the media data from this entry
byte[] mediaData = ((MediaBlogEntry)entry).getMediaData();

// set connection type and content length
connection.setRequestMethod(HttpConnection.POST);
connection.setRequestProperty(

“Content-Length", (mediaData.length) + "");

// open the OutputStream over which the media data will be sent
out = connection.openOutputStream();

// write the media data over this stream
controller.activityMessage("Sending media data ...");
out.write(mediaData);

// to actually flush the stream check the response code
int responseCode = connection.getResponseCode();

if(responseCode != HttpConnection.HTTP_OK)
throw new IQException("Transmission failed as server " +
"responded with response code: " + responseCode);

}

// now irrespective of whether it was a POST or GET,
// simply display to the user the response from the server

// grab the input stream
controller.activityMessage("Reading response ...");
in = connection.openInputStream();
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// this can take a long time.. so check if the user has cancelled
// before this
if(cancel) return;

// see the response and make sure it is not more than
// 255 characters long

int contentlength = (int)connection.getlength();

if (contentlLength == -1) contentlLength = 255;

byte[] data = new byte[contentLength];

int length = in.read(data);

// create a response message
String message = new String(data, 0, length);
midlet.message(message, 3000);

// and process the type of the message
processMessage(message);

}

catch (IOException ioe) {
midlet.error(ioe); // show error

} finally {

// close connections
if (lcancel) {
try {
if (in I= null) in.close();
if (out != null) out.close();
if (connection != null) connection.close();
}
catch (IOException ie) {}

}

this.cancel = false;

}
}

/**
* This method is a way for the NetworkRunner to inform the rest of the
* classes about the state of logging, registering and posting
%)
private void processMessage(String message) {
if(message == null) return;

message = message.trim();

if(message.equals("Logged In!")) { logInSuccess = true; }
else if(message.equals("Registered")) registerSuccess = true;
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else if(message.equals("Posted")) postSuccess = true;

}

public boolean isloggedIn() { return this.logInSuccess; }
public boolean isRegistered() { return this.registerSuccess; }
public boolean isPosted() { return this.postSuccess; }

!**
* Cancel the network attempt
*/
public void cancel() {
try {
cancel = true;
if (connection != null) connection.close();
} catch (IOException io) {} // ignore
}

This listing is complete code and makes use of the Controller, BootstrapMIDlet, and the
URLEncoder classes, which you'll encounter soon.

When this class is created in a thread and started, the run() method kicks into an infinite
loop. However, this method lies in wait until notify() is called from the makeConnection()
method. Classes that need to make a connection call this method, providing the URL to con-
nect to. In case the connection needs to be done to post a BlogEntry to the server, an instance
of that object is provided as well.

The connect () method makes the actual connection. All URLs are invoked using the
HTTP GET method, except when an entry is being posted, in which case, the POST method is
used. Actual media data is posted by opening an OutputStream and sending data across to it
(the corresponding server process must accept the opening of such a connection).

The server sends simple strings back, which, in case of successful completion, will be one
of three values: “Logged In!”, “Registered”, or “Posted”. In this sense, this class is tied in with the
Device Blog MIDlet application. You can remove these values and simply return the message
returned by the server to make this class generic and useful in other applications.

In case of error, the BootstrapMIDlet is used to convey an error message, whereas the
Controller class is used to display messages representing system activity that may take a while
and that the user could possibly cancel. You'll see these methods shortly.

Before making a connection, the connect() method encodes the URL using the URLEncoder
class. This is important to do because the user may type messages that contain characters that
are invalid for use over HTTP. Listing 9-8 shows this class, which contains a single method
encodeURL().

Listing 9-8. URLEncoder Class Contains a Single Method to Encode URLs

package com.apress.chapter9.utils;

public class URLEncoder {
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private static char getHex(int val) {
if (val < 10) return (chax)('0' + val);
else return (char)('A' + (val - 10));

public static String encodeURL(String url) {

// the return encoded URL
StringBuffer returnURL = new StringBuffer();

// the length
int size = url.length();

for(int i = 0; i < size; i++) {

// iterate over each character
char ch = url.charAt(i);

// if alphnumeric, it remains as such
if ((ch >= '0' & ch <= '9") ||
(ch >= 'a' 8& ch <= 'z") |]
(ch >= 'A" 8& ch <= '2"))
returnURL.append(ch);
else {

// non alphanumeric

// see first if this is one of the special characters.
int spec = special.indexOf(ch);

if (spec »=0) {
// this character is not in the special chars
// String defined later
returnURL.append(ch);

} else {

// use the hex converter for the rest of the characters

// first add the % character
returnURL.append('%');

// next convert the high bits
returnURL.append(getHex((ch & 0xFO) >> 4));

// and finally the low bits
returnURL.append(getHex(ch & OxOF));
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}
}
}

// the final encoded url
return returnURL.toString();

¥

private static String special = "=&:/2\".-I~* _'()";

}

Creating the View

The view contains several classes, some of which are mundane, such as Genericlist and
GenericForm, which serve no purpose by being listed here. (You can see these classes in the
Downloads section on the Apress Web site.) Instead, Listing 9-9 shows the code for the
EditableDisplay interface, which acts as the base from which all editable screens will be created.

Listing 9-9. EditableDisplay Is the Base Interface for All Editable Objects

package com.apress.chapter9.view;

/%%
* An EditableDisplay interface specifies custom objects that can be shown on
* a screen
b

public interface EditableDisplay {

J*%

* The method that all these objects must implement
*/

public void showDisplay();

The first class created from this interface is the EditForm abstract class. This class is shown
in Listing 9-10.
Listing 9-10. EditForm Class Implements EditableDisplay
package com.apress.chapter9.view;
import javax.microedition.lcdui.Form;

import javax.microedition.lcdui.Command;
import javax.microedition.lcdui.CommandListener;
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import com.apress.chapter9.model.BlogEntry;
import com.apress.chapter9.control.Controller;

P
* The EditForm is the super class for editing form based blog entries.
* Subclasses have the task of displaying the contents to the user
5
public abstract class EditForm extends Form
implements EditableDisplay, CommandListener {

// the controller object
protected Controller controller = null;

// the commands
protected Command okCommand = null;
protected Command exitCommand = null;

// and the blog entry object
protected BlogEntry entry = null;

protected EditForm(Controller controller, BlogEntry entry) {
super("Edit Form");

// controller and entry are essential, and must not be null
if(controller == null || entry == null)
throw new IllegalArgumentException("Controller or entry cannot be null");

this.controller = controller;
this.entry = entry;

// create commands
okCommand = new Command("0k", Command.OK, 1);
exitCommand = new Command("Exit", Command.EXIT, 1);

// add them to the Form
addCommand (okCommand) ;
addCommand (exitCommand);

// and set the controller as the listener for commamnds
setCommandListener(this);

}

Vi
* Returns the associated blog entry
*/
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public BlogEntry getBlogEntry() {
return this.entry;

}

The EditForm class is abstract but provides a concrete protected constructor, which cre-
ates items common to all subclasses. This class can now be used as a template for creating
editable forms that will have an OK and an EXIT command attached to them. Note that each
form will have a corresponding BlogEntry object attached with it, because a form must contain
an entry that is being edited. Each form will also have a corresponding handle to the controller
object. Listing 9-11 shows the code for the TextEditForm class that extends the EditForm class
and will be used to create the screen shown in Figure 9-8.

Listing 9-11. TextEditForm Used to Create Editable Form Screens for Text Blog Entries

package com.apress.chapter9.view.impl;

import javax.microedition.lcdui.Command;
import javax.microedition.lcdui.TextField;
import javax.microedition.lcdui.Displayable;

import com.apress.chapter9.view.EditForm;
import com.apress.chapter9.model.BlogEntry;
import com.apress.chapter9.control.Controller;
import com.apress.chapter9.view.PreviewCanvas;
import com.apress.chapter9.model.TextBlogEntry;

JE
* TextEditForm extends EditForm and is used for standalone text entries and
* for editing text of media-based entries
*/

public class TextEditForm extends EditForm {

// the title of this blog entry
private TextField title = null;

// the message of this blog entry
private TextField message = null;

public TextEditForm(Controller controller, BlogEntry entry) {
super(controller, entry);

// cast the entry to the right type
TextBlogEntry textEntry = (TextBlogEntry)entry;
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// create the TextFields
title =

new TextField("Title", textEntry.getEntxyTitle(), 255, TextField.ANY);
message = new TextField(

"Message”, textEntry.getEntryMessage(), 255, TextField.ANY);

// and append them to this Form
append(title);
append(message);

}

/**
* The showDisplay() method displays the text entry fields to the user
o
public void showDisplay() {
controller.getDisplay().setCurrent(this);
}

public void commandAction(Command cmd, Displayable disp) {
int commandType = cmd.getCommandType();

if(commandType == Command.EXIT) {
controller.processExit();
return;

} else if(commandType == Command.OK) {
// to be added

}

}
}

The subclasses of the EditForm class are responsible for handling the commands, OK and
EXIT. In Listing 9-11, the EXIT command is handled by invoking a method in the controller object.
You'll add code for the OK command later.

The constructor for TextEditForm creates two text fields and attaches them to the Form
using the append() method. The showDisplay() method, inherited from EditableDisplay, then
simply shows this form on the screen. As expected, the constructor also receives a BlogEntry
object, which can be cast to an appropriate TextBlogEntry. Notice that this class is in the
com.apress.chapter9.view.impl package, instead of the com.apress.chapter9.view package.

It shouldn’t be hard to see how to create the EditCanvas class, which will be used to create
editable canvas subclasses for image, audio, and video as shown earlier in Figure 9-20. Listing 9-12
shows the code for the EditCanvas class, which also implements the EditableDisplay interface
from Listing 9-9.
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Listing 9-12. EditCanvas Class Used As the Base Class to Create Editable Canvases

package com.apress.chapter9.view;

import javax.microedition.lcdui.Canvas;

import javax.microedition.lcdui.Command;

import javax.microedition.lcdui.Graphics;

import javax.microedition.lcdui.CommandListener;

import com.apress.chapter9.model.BlogEntry;
import com.apress.chapter9.control.Controller;

/**

* The EditCanvas is the super class for editing blog entries.

* have the task of displaying the contents to the user

e

public abstract class EditCanvas extends Canvas
implements EditableDisplay, CommandlListener {

// the controller object
protected Controller controller = null;

// the commands
protected Command doneCommand
protected Command exitCommand

1]

null;
null;

// the blog entry
protected BlogEntry entry = null;

Subclasses

protected EditCanvas(Controller controller, BlogEntry entry) {

super();

// controller and entry are essential, and must not be null

if(controller == null || entry == null)

throw new IllegalArgumentException("Controller or entry cannot be null");

this.controller = controller;
this.entry = entry;

// create commands
doneCommand = new Command("Done", Command.OK, 1);
exitCommand = new Command("Exit", Command.EXIT, 1);
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hem to the Canvas
nd(doneCommand) ;
nd(exitCommand);

// and set the controller as the listener for commands
setCommandListener(this);

}

public voi

// first

d paint(Craphics g) {

clear the screen

g.setColor(0xFF8040);

g.fillRe

// and t

ct(0, 0, getWidth(), getHeight());

hen make a canvas with a border

g.setColor(0x808040);

g.fillRe

// the rx

ct(s, 5, getWidth() - 10, getHeight() - 10);

est of the work is left to subclasses

Of course, EditCanvas must override the paint() method inherited from the Canvas class.
However, it only clears the background, and subclasses are left to do the rest of the work. The
protected constructor does tasks similar to the EditForm class and provides the basic infrastruc-

ture for subcl

asses, which must also provide implementation for the showDisplay() method.

Listing 9-13 shows the code for the AudioEditCanvas, and the rest of the implementations are
in code in the Downloads sections of the Apress Web site.

Listing 9-13. A
package com.
import java.

import java.
import java.

import javax.
import javax.
import javax.
import javax.

import javax.
import javax.
import javax.

udioEditCanvas Used As the Editable Canvas for Audio Recordings

apress.chapter9.view.impl;

i0.I0Exception;
io.ByteArrayInputStream;
io.ByteArrayOutputStream;

microedition.lcdui.Image;
microedition.lcdui.Command;
microedition.lcdui.Graphics;
microedition.lcdui.Displayable;

microedition.media.Player;
microedition.media.Manager;
microedition.media.control.RecordControl;
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import com.
.apress.chapter9.model.AudioBlogEntry;

import com

import com.
import com.

import com.

[ **
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apress.chapter9.BlogException;
apress.chapter9.model.BlogEntry;
apress.chapter9.view.EditCanvas;
apress.chapter9.view.PreviewCanvas;

apress.chapter9.control.Controller;

* AudioEditCanvas is used to edit/record audio blog entry

*/

public class AudioEditCanvas extends EditCanvas implements Runnable {

private Player capturePlayer = null;
private RecordControl recordControl = null;
private ByteArrayOutputStream bos = null;

public AudioEditCanvas(Controller controller, BlogEntry entry) {
super(controller, entry);

}

public void showDisplay() {

// make this canvas the current display item
controller.getDisplay().setCurrent(this);

// repaint
repaint();

// and

start the audio recording process

new Thread(this).start();

}

public void run() {
startAudioRecording();

}

public void paint(Craphics g) {

// first call the superclass method
super.paint(g);

// now
try {

draw the mic image in the foreground

g.drawImage(Image.createImage(
getClass().getResourceAsStream("/media/images/chapter9/mic.gif")),
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getWidth()/2, getHeight()/2, Graphics.VCENTER | Graphics.HCENTER);
} catch(IOException ioex) {} // ignore exception

// also draw a message in white
g.setColor(0x000000);

g.drawString("Recording .... ",
(getWidth()/2), (getHeight()/2) + 30, Graphics.TOP | Graphics.HCENTER);

}

private void startAudioRecording() {

try {

// create the capture player
capturePlayer = Manager.createPlayer("capture://audio");

if (capturePlayer != null) {

// if created, realize it
capturePlayer.realize();

// and grab the RecordControl
recordControl = (RecordControl)capturePlayer.getControl(
"javax.microedition.media.control.RecordControl");

// if RecordControl is null throw exception
if(recordControl == null)
throw new BlogException("RecordControl not available for audio");

// create the buffer in which recording will be done
bos = new ByteArrayOutputStream();

// set the output of recording
recordControl.setRecordStream(bos);

// start the underlying player
capturePlayer.start();

// and the actual recorder
recordControl.startRecord();

} else {
throw new Exception("Capture Audio Player is not available");

3
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1
h

catch(Exception e) {
cleanUp(e);
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public void commandAction(Command cmd, Displayable disp) {

int commandType = cmd.getCommandType();

if(commandType == Command.EXIT) {

controller.processkxit();
return;
else if(commandType == Command.OK) {

// complete the recording

try {
// flush the output buffex

bos.flush();

// commit the recording
recordControl.commit();

// close the player
capturePlayer.close();

capturePlayer = null;
} catch(Exception ex) {

cleanUp(ex);
return;

}

// set the media data on this entry

((AudioBlogEntry)entry).setMediaData(bos.toByteArray());

// set the media content type

((AudioBlogEntry)entry).setContentType(recordControl.getContentType());

// release the resources
bos = null;
recordControl = null;

// create a preview canvas and set this entry for it

AudioPreviewCanvas pCanvas = new AudioPreviewCanvas(controller, entry);
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// and show it
pCanvas.showCanvas();
}
}

/**

* This method is used to clean up and release resources on error
e

private void cleanUp(Exception e) {

// release resources on error
if(recordControl != null) { recordControl = null; }
if(capturePlayer != null) {

capturePlayer.close();

capturePlayer = null;

}

// and show the user the message
controller.message(e.getMessage());

AudioEditCanvas does a lot of work because it handles the recording of audio as a blog
entry. When its showDisplay() method is called, it repaints the screen with a simple image and
a message and then starts a thread that actually tries to capture audio via the startRecording()
method. When the user is done recording, the OK command handler wraps up the data in the
associated AudioBlogEntry using the setMediaData(byte[] data) method. After this is done, it
tries to clean up resources such as the RecordControl and the associated Player instances by
closing them and then setting them to null, so that the Garbage Collector can reclaim them
and free up resources.

After the recording is created successfully, the user should be able to hear it and preview it
by creating the AudioPreviewCanvas with the controller and the AudioBlogEntry.

Listing 9-9 didn't have any code for the OK command handler, so Listing 9-13 needs to set
the title and message on the associated TextBlogEntry and display the TextPreviewCanvas. This
is similar to what you've done with the OK command handler for the AudioEditCanvas. This is
shown here:

// get the values from the form, and set them in the entry
((TextBlogEntry)entry).setEntryTitle(title.getString());
((TextBlogEntry)entry).setEntryMessage(message.getString());

// create a preview canvas and set the entry for it
TextPreviewCanvas pCanvas = new TextPreviewCanvas(controller, entry);

// and show it
pCanvas.showCanvas();

Of course, you haven't created any preview canvases yet. Let’s take a look at Listing 9-14,
which shows the abstract class, PreviewCanvas.
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Listing 9-14. PreviewCanvas IS the Base Abstract Class for All Preview Canvases

package com.apress.chapter9.view;

import javax.microedition.lcdui.Canvas;

import javax.microedition.lcdui.Command;

import javax.microedition.lcdui.Graphics;

import javax.microedition.lcdui.Displayable;
import javax.microedition.lcdui.CommandListener;

import com.apress.chapter9.model.BlogEntry;
import com.apress.chapter9.control.Controller;
import com.apress.chapter9.view.impl.TextEditForm;

/**

* The PreviewCanvas is the superclass for previewing blog entries to the
* user. Subclasses have the task of displaying the contents to the user
*f
public abstract class PreviewCanvas extends Canvas

implements CommandListener {

// the controller object
protected Controller controller = null;

// the BlogEntry
protected BlogEntry entry = null;

// the commands

protected Command postEntryCommand = null;
protected Command discardEntryCommand = null;
protected Command editTextCommand = null;
protected Command exitCommand = null;

protected PreviewCanvas(Controller controller, BlogEntry entry) {
super();

// controller and entry are essential and must not be null
if(controller == null || entry == null)
throw new IllegalArgumentException("Controller or entry cannot be null")

this.controller = controller;
this.entry = entry;

// create commands

postEntryCommand = new Command("Post Entry", Command.OK, 2);
discardentryCommand = new Command("Discard Entry", Command.CANCEL, 2);
editTextCommand = new Command("Edit Text", Command.SCREEN, 2);
exitCommand = new Command("Exit", Command.EXIT, 1);
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// add them to the Canvas
addCommand (postEntryCommand) ;
addCommand (discardEntryCommand);
addCommand(editTextCommand);
addCommand(exitCommand);

// and set the controller as the listener for commamnds
setCommandListener(this);

}

/**

* Partially done paint method, which only paints the background
*7
public void paint(Graphics g) {

// first clear the screen

g.setColor(0xFF8040);

g.fillRect(0, 0, getWidth(), getHeight());

// and then make a canvas with a border
g.setColor(0x808040);

g.fillRect(5, 5, getWidth() - 10, getHeight() - 10);

// the rest of the work is left to subclasses
}
public void commandAction(Command cmd, Displayable disp) {

// first grab the type of the command
int commandType = cmd.getCommandType();

if(commandType == Command.EXIT) {

// let the controller process the exit
controller.processExit();

} else if(commandType == Command.SCREEN) { // means editing text

// create a new text edit form with the BlogEntry
TextEditForm form = new TextEditForm(controller, entry);

// and show it
form.showDisplay();

} else if(commandType == Command.CANCEL) { // means discard entry
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// simply show the startup list
controller.getDisplay().setCurrent(controller.getStartUplist());

} else if(commandType == Command.OK) { // means post entry to server

controller.postEntry(entry);
}
}

/%

* Subclasses must implement this method as they see fit to show the contents
* of this canvas

*

public’abstract void showCanvas();

}

This class is very similar to the EditCanvas, in that it creates a background but leaves the
full painting to subclasses. However, this class does offer implementations for handling the
various commands that are associated with it. These commands are Exit, Edit Text, Discard
Entry, and Post Entry commands, as shown earlier in Figure 9-10. Thus, subclasses only need
to worry about painting the partially done canvas as they see fit, leaving command handling
to this class.

Listing 9-15 shows the code for the ImagePreviewCanvas. With most of the work handled
by the superclass, this class only needs to work on its paint () method to display the image in
the associated ImageBlogEntry object.

Listing 9-15. ImagePreviewCanvas Shows the Associated Image to the User As a Preview

package com.apress.chapter9.view.impl;
import java.io.IOException;

import java.io.ByteArrayInputStream;
import javax.microedition.lcdui.Image;

import javax.microedition.lcdui.Craphics;

import javax.microedition.media.Player;
import javax.microedition.media.Manager;

import com.apress.chapter9.control.Controller;
import com.apress.chapter9.view.PreviewCanvas;

import com.apress.chapter9.model.BlogEntry;
import com.apress.chapter9.model.ImageBlogEntry;

public class ImagePreviewCanvas extends PreviewCanvas {
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public ImagePreviewCanvas(Controller controller, BlogEntry entry) {
super(controller, entry);
setTitle("Image Entry Preview");

}

public void showCanvas() {

// make this canvas as the current display item
controller.getDisplay().setCurrent(this);

// and then repaint it
repaint();

}
public void paint(Craphics g) {

// get the superclass to clear background and repaint it first
super.paint(g);

// now simply create an Image from the byte array, and show it on
// the canvas
Image snapshot = null;

try {

ImageBlogEntry imgEntry = ((ImageBlogEntry)entry);
byte[] imgData = imgEntry.getMediaData();
snapshot = Image.createImage(imgData, 0, imgData.length);

} catch(Exception e) {

// show the error message to the user
controller.message(e.getMessage());

// and return
return;

}

// now draw the image on this canvas
g.drawImage(snapshot, getWidth()/2, getHeight()/2,
Graphics.HCENTER | Graphics.VCENTER);

The showDisplay() method makes this canvas as the current display object and then
calls repaint(), where the image data contained in the associated ImageBlogEntry is displayed
on the screen using the Graphics object. Similarly, Listing 9-16 contains the code for the




