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This tutorial demonstrates how to download and display images with J2ME (Java 2
Micro Edition) and the Mobile Information Device Profile (MIDP).

Section 1. Before you start

About this tutorial

This tutorial demonstrates how to download and display images with J2ME (Java 2
Micro Edition) and the Mobile Information Device Profile (MIDP).

I'll walk through creating two J2ME applications, each showing how to open a
network connection to a remote server, and download and display an image. The
first application is bare-bones, with no frills. I'll build upon this application in the
second example to add support for downloading of images in a background thread
and providing consistent messages to the user to indicate the current status of the
application.

By the end of this tutorial you see just how easy it is to begin writing network-aware
applications with J2ME.

Prerequisites

You'll need two software tools to complete this tutorial:
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* The Java Development Kit (JDK): The JDK provides the Java source
code compiler and a utility to create Java Archive (JAR) files. When
working with version 2.0 of the Wireless Toolkit (as | will be here), you'll
need to download JDK version 1.4 or greater. Download JDK version
1.4.1.

* The Wireless Toolkit (WTK): The Sun Microsystems Wireless Toolkit
(WTK) is an integrated development environment (IDE) for creating Java
2 Platform, Micro Edition (J2ME) MIDlets. The WTK download contains
an IDE, as well as the libraries required for creating MIDlets. Download
J2ME Wireless Toolkit 2.0.

Install the software

The Java Development Kit (JDK)

Use the JDK documentation to install the JDK. You can choose either the default
directory or specify another directory. If you choose to specify a directory, make a
note of where you install the JDK. During the installation process for the Wireless
Toolkit, the software attempts to locate the Java Virtual Machine (JVM); if it cannot
locate the JVM, you are prompted for the JDK installation path.

The Wireless Toolkit (WTK)

This tutorial builds on an earlier developerWorks tutorial "MIDlet Development with
the Wireless Toolkit" (see Resources), which explains the basics of creating MIDlets
with the toolkit. This tutorial is an excellent starting point if you are new to the
Wireless Toolkit.

The Wireless Toolkit is contained within a single executable file. Run this file to
begin the installation process. It is recommended that you use the default installation
directory. However, if you do not use the default directory, make sure the path you
select does not include any spaces.

Section 2. Networking basics in J2ME

Generic Connection Framework

With over 100 classes and interfaces in J2SE to support network communication,
J2ME sought to provide an extensible framework without all the bulk. The Generic
Connection Framework, or simply GCF, provides a subset of classes I/O and
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networking support.

Figure 1. Generic Connection Framework
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Connector class

The idea behind the GCF is to provide one class that can support a connection of
any type: file, http, datagram, and so on. The Connect or class has the following
format, and is the primary way to create a network or 1/0O connection:

Connect or. Open( " prot ocol : addr ess; par aneters") ;

Following are a few examples of how you might open various connections:

1. Connector.Qpen("file://resources.txt");
2. Connector.Open("http://ww.ibm conif devel operworks");
At run time, Connector attempts to locate a class that implements the requested

protocol. If a class is found, an object is returned that implements a Connection
interface.

Methods for creating connections

Using the Connect or class, there are 7 methods for creating connections:
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1. static Connection open(String namne)
2. static Connection open(String nane, int node)

3. static Connection open(String nane, int node, bool ean
ti meout s)

4. static | nputStream openlnput Stream(String namne)
5. static QutputSream openCQut put Strean(Stri ng nane)

6. static Datal nput Stream openDat al nput Stream(Stri ng
name)

7. static DataQut put Stream openDat aCut put Strean(Stri ng
nane)

ContentConnection class

ContentConnection is a Java interface provided in J2ME that extends
StreamConnection. The full class declaration follows, including the method available:

public interface ContentConnection extends StreamConnecti on)
public String getType()
public String getEncodi ng()
public | ong getLength()

Creating a ContentConnection

Below is a short code example using ContentConnection.

String url = "http://ww.corej2ne. cont
Cont ent Connecti on connecti on = (Content Connection) Connector.open(url);
I nput Stream i Strm = connecti on. openl nput St rean() ;

/| Cont ent Connection includes a | ength nethod
int length = (int) connection. getlLength();
if (length > 0)

byte i mageData[] = new byte[l ength];
/! Read the data into an array

i Strmread(i mageDat a) ;
}
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Section 3. MIDlet 1 -- Download and view image

Creating an Image object

Before going any further, | must briefly discuss how to create an Image object. There
are several methods for creating images; however, for our needs there is just one
that | need mention -- creating an image from an array of data:

| mage

createl mage(byte[]
i mageDat e,

i nt

i mgeCf f set,

i nt

i magelLengt h)

The data comprising the image will be read over a network connection and stored in
an array. Once in the array, I'll call the above method to create the image. I'll cover
the specifics of using Cr eat el mage() in the first MIDlet we write.

View an image

The first MIDlet downloads an image from a Web server and displays the image on
the device. The figure below shows the resulting image as shown in the Wireless
Toolkit Emulator.

Figure 2. Image downloaded and displayed on device.
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MIDlst

Create the project

Begin by creating a new project in the WTK.

1. Click New Project.

2.  Enter the Project Name and MIDlet Class Name, as shown in Figure 3.
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3.  Click Create Project to complete this step.

Figure 3. Creating the View Image project
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Set project preferences
Within MIDP 2.0, there is enhanced security support. One new feature is the concept
of trusted and untrusted code. Only trusted code can access any network

connection. Code deemed as untrusted requires user permission for each network
connection. For our development, I'll set the permission to trusted.

Click Edit, and choose Preferences.

Figure 4. Setting Preferences
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Select Trusted from the dropdown menu, which will allow the MIDLET to perform
any requested network communication.

Figure 5. Setting Preferences
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Write the code

Copy and paste the Viewlmage.java code into a text editor.

| ¥ o o o e o f e e e e e e e meeeooo-
* Vi ewM mage. j ava
*

* Downl oad and view a png file
* %

i mport javax.mcroedition.nidlet.?*;
i mport javax.m croedition.|cdui.?*;
i mport javax.mcroedition.io.*;

i mport java.io.*;

public class View mage extends M Dl et inplenents ConmandLi st ener

private Display display;
private TextBox tbMi n;
private Form f nVi em nage;
private Conmand cnExit;
private Conmand cnVi ew;
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private Conmand cnBack;
public View mage()
{
di splay = Display.getD splay(this);

// Create the textbox with a maxi num of 50 characters
tbMain = new Text Box("Enter url",
"http://ww. corej2nme. conii bnf dukel. png", 50, 0);

[/l Create conmands and add to textbox

cnExit = new Command("Exit", Command. EXIT, 1);
cnVi ew = new Command(" Vi ew', Commrand. SCREEN, 2);
t bMai n. addCommand( cnExi t) ;

t bMai n. addCommrand( cnVi ew) ;

/1 Set up a listener for textbox
t bMai n. set CommrandLi st ener (thi s);

/|l Create the formthat will hold the inage
f nVi e mage = new Form("");

// Create conmands and add to form
cnBack = new Command( " Back", Command. BACK, 1);
f nVi e mage. addComand( crmBack) ;

/1 Set up a listener for form
f nVi e mage. set CommandLi st ener (t hi s);

}
public void startApp()

di spl ay. set Current (t bMai n) ;

?u?l ic void pauseApp()

public void destroyApp(bool ean unconditi onal)

{1}

K o L o o o o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = o */

public void commandActi on( Conmand c, Displ ayabl e s)

/1 |f the Command button pressed was "Exit"
if (c == cnExit)

-~

destroyApp(fal se);
noti f yDestroyed();

%Ise if (c == cnView

try
{

ibm.com/developerWorks

/1 Downl oad i mage and set as the first (only) itemon the form

I mage im
i{f ((im= getlmage(tbMain.getString())) !'= null)

/1 Specify null for the |abel and alternate text

Imageltemii = new lmageltem(null, im |mageltem LAYOUT DEFAULT, null);

If there is already an i mage, set (replace) it
(fmvi e mage. size() !'= 0)
f Vi e nmage. set (0, i1i);

Downloading images in J2ME
© Copyright IBM Corporation 2003. All rights reserved.

Trademarks
Page 10 of 38


http://www.ibm.com/developerworks/ibm/trademarks/
http://www.ibm.com/legal/copytrade.shtml

ibm.com/developerWorks developerWorks®

else // Append the inmage to the enpty form
f Vi el nage. append(ii);
}

el se
f Vi el nage. append( " Unsuccessful downl oad.");

/1 Display the formw th the inmage
di spl ay. set Current (f nVi ew nage) ;

}
catch (Exception e)
Systemerr.printin("Mg: " + e.toString());

else if (c == cnBack)
di spl ay. set Current (t bMai n) ;

% e e e e e e e aiaaaa--

private | mage getlmage(String url) throws | OException
Cont ent Connecti on connecti on = (Content Connection) Connector.open(url);

Dat al nput Stream i Strm = connecti on. openDat al nput Strean() ;
Byt eArrayCQut put Stream bStrm = nul | ;
Image im= null;

try

{
/'l Cont ent Connection includes a | ength nethod
byte i mageData[];

int length = (int) connection.getlLength();
if (length I= -1)

i mgeData = new byte[l ength];

/! Read the png into an array
i StrmreadFul | y(i mageDat a) ;

}
else // Length not available...
bStrm = new Byt eArrayQut put St reamn();

int ch;
while ((ch = iStrmread()) !'=-1)
bStrmwite(ch);

i mgeData = bStrmtoByteArray();
bStrm cl ose();

}

/] Create the inage fromthe byte array
im= | nage. creat el mage(i nageData, 0, inageData.l ength);

}
finally

/1 Cean up

if (iStrm!= null)
i Strm cl ose();

if (connection !'= null)
connection. cl ose();

if (bStrm!= null)
bStrm cl ose();

return (im==null 2?2 null : im;
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Save, compile, and preverify
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When you create a new project, the WTK builds the proper directory structure for
you. In this example, the WTK created the C:\WTK20\apps\Viewlmage directory and
all the necessary subdirectories. Save your Java source file as Viewlmage.java in
the src directory, as shown in Figure 6.

Figure 6. Save the Viewlmage code
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Note: The drive and WTK directory vary depending on where you installed the

toolkit.

Click Build to compile, preverify, and package the MIDlet, as shown in Figure 7.

Figure 7. Build the Viewlmage project
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Then click Run to start the Application Manager.

Start the MIDlet

To start the Viewlmage MIDlet, click Launch, as shown in Figure 8.

Figure 8. Run the Viewimage MiIDlet

Downloading images in J2ME Trademarks
© Copyright IBM Corporation 2003. All rights reserved. Page 13 of 38


http://www.ibm.com/developerworks/ibm/trademarks/
http://www.ibm.com/legal/copytrade.shtml

developerWorks® ibm.com/developerWorks

2] +5550000 - DefaultColorPh... [S[E

T uill
Select one to launch:

Downloading image

Once you launch the MIDlet you can specify the URL of the image you would like to
download. There is an image available on the URL shown in Figure 9.

Figure 9. Specify URL of image to download.
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Figure 10. Image downloaded and displayed on device.
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MIDlst

Code review: User interface

Begin by reviewing the class declarations, including variables for working with the
user interface as well as event handling

public class View mage extends M Dl et inplenents ConmandLi st ener

private Display display;
private TextBox tbMi n;

Downloading images in J2ME Trademarks
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private Form fnVi em mage;
private Conmand cnExit;
private Conmand cnVi ew;
private Conmand cnBack;

public View mage()
{
di splay = Display.getD splay(this);

// Create the textbox with a maxi num of 50 characters
tbMain = new Text Box("Enter url",
"http://ww. corej2rme. conli bnf dukel. png", 50, 0);

/'l Create conmmands and add to textbox

cnExit = new Command("Exit", Command. EXIT, 1);
cnVi ew = new Command(" Vi ew', Commrand. SCREEN, 2);
t bMai n. addCommand( cnExi t) ;

t bMai n. addCommand( cnVi ew) ;

/1 Set up a listener for textbox
t bMai n. set CommrandLi st ener (this);

/|l Create the formthat will hold the inage
f nVi e mage = new Form("");

// Create conmmands and add to form
cnBack = new Command( " Back", Command. BACK, 1);
f nVi e mage. addComand( cnmBack) ;

/[l Set up a listener for form
f nVi e mage. set CommandLi st ener (t hi s);

There are two primary user interface components: the TextBox and Form. The
Textbox is used to prompt the user for the URL where the image is located. The
Form will display the image once the image has been downloaded.

There are three commands for managing events. cnVi ew initiates the image
download. When the image is being shown on the Form, the command cnBack
allows the user to return to the TextBox where the URL is specified. cnExi t exits
the MIDlet.

Code review: Downloading image

The method get | mage() is passed the URL that the user entered in the TextBox.
Create a Cont ent Connect i on to open the network connection. For this example, |
have chosen a Dat al nput St r eamto retrieve the incoming data.

Within the try/catch block | attempt to determine the length of the incoming data. If
the length is available, | allocate an array to store the image and download the data.

Downloading images in J2ME Trademarks
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If the length is not available, | create a Byt eAr r ayQut put St r eamand read
characters one at a time over the connection.

% e e e e e e aiaaaa--

private | mage getlmage(String url) throws | OException
Cont ent Connecti on connecti on = (Content Connection) Connector.open(url);

Dat al nput Stream i Strm = connecti on. openDat al nput Strean() ;
Byt eArrayCQut put Stream bStrm = nul | ;
Image im= null;
try
{
/1 Cont ent Connection includes a | ength nethod
byt e i mageDat a[];
int length = (int) connection.getlLength();
if (length !'= -1)

i mmgeData = new byte[l ength];

/! Read the png into an array
i StrmreadFul | y(i mageDat a) ;

}
else // Length not available...
bStrm = new Byt eArrayQut put St ream();

int ch;
while ((ch = iStrmread()) !'=-1)
bStrmwite(ch);

i mageData = bStrmtoByteArray();
bStrm cl ose();

}

/] Create the inage fromthe byte array

im= | nage. creat el mage(i nageData, 0, inageData.l ength);
}
finally

/] Clean up

if (iStrm!= null)
i Strm cl ose();

if (connection !'= null)
connection. cl ose();

if (bStrm!= null)
bStrm cl ose();

return (im==null 2?2 null : im;

Regardless of which means | use to download the data, the image will always be
created from the resulting array of downloaded data. | specify the starting point in
the array where the image data begins and the number of bytes to store. For this
example, the array consists entirely of image data; therefore, | specify the entire
array when allocating the image.
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Code review: Event handling (Exit)

The first check is to see if the user requested to exit the MIDlet.

public void commandActi on( Conmand c, Displ ayabl e s)

/1 1f the Command button pressed was "Exit"
if (c == cnExit)

dest royApp(fal se);
not i f yDest royed();

Code review: Event handling (Download)

developerWorks®

The bulk of event handling code revolves around downloading and displaying of
images. | begin by calling the Get | mage() method to begin the download. If the
image is successfully received, | allocate an | magel t em specifying the image
created during the download. The reason for creating an | magel t emis that a Form

cannot display an image directly, it must be wrapped inside an | magel t em

component.

| o o o e e e e e e e e e e e e
* Process events

public void commandActi on( Conmand c, Displ ayabl e s)

{else if (c == cnView)

try
{

/1 Downl oad i mage and set as the first (only) itemon the form

I mge im
i{f ((im= getlmage(tbMain.getString())) != null)

/1 Specify null for the |abel and alternate text

Imageltemii = new Imageltem(null, im |nmageltem LAYOUT DEFAULT,
/1 If there is already an i mage, set (replace) it
if (fmvi el mage. size() !'= 0)

f Vi e mage. set (0, ii);
else // Append the image to the enpty form
f Vi e nmage. append(ii);

el se

Downloading images in J2ME
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f nVi el nage. append( " Unsuccessful downl oad.");

/1 Display the formw th the inmage
di spl ay. set Current (f nVi ew nage) ;

catch (Exception e)
Systemerr.printin("Mg: " + e.toString());

If the form size is not O (zero), | know there is an existing image on the form, and |
therefore replace it with our new image. If the form is empty, simply append the new
image.

The final step is to set the current displayable object to the form, which will display
the downloaded image.

Code review: Event handling (Back)
The final option during event processing is shown when the user is viewing the

downloaded image. The command cnBack, gives the user the option of returning to
the TextBox where the URL is specified.

K o o o o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = o */

public void commandActi on( Conmand c, Displ ayabl e s)

else if (c == cnBack) {
di spl ay. set Current (t bMai n) ;

Section 4. MIDlet 2 -- Download with thread

Overview

The next MIDlet will essentially perform the same action as before. However, there
will be two significant improvements. In the previous MIDlet, once the download was
initiated the MIDlet essentially deadlocks, waiting for the download to complete. In a

Downloading images in J2ME Trademarks
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production application this would obviously be unacceptable.

The first improvement will be to add a separate thread of execution to make the
application more responsive once the download has begun. The second
enhancement will provide a means to notify the user of the status of the download.

Here is how relaying status information will take place: When the download begins,
I'll display an Alert dialog box indicating the download has begun. After a short
pause the dialog will be automatically dismissed (no user intervention required). The
user will be returned to TextBox displaying the URL. Once the download is
complete, the Alert will again be shown, indicating the download is complete.

Create the project

Begin by creating a new project as we did before.

1. Click New Project.
2.  Enter the Project Name and MIDlet Class Name, as shown in Figure 11.
3.  Click Create Project to complete this step.

Figure 11. Creating the Download with Thread project
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Copy and paste the ViewlmageThread.java code into a text editor.

* Vi e mageThr ead. j ava

Downl oad and view a png file. The download is

done in the background with a separate thread

i mport javax.mcroedition.mdlet.?*;
i mport javax.m croedition.lcdui.?*;
i mport javax.mcroedition.io.*;

i mport java.io.*;

public class View mageThread extends M D et inplenents ConmandLi st ener

private Display display;
private TextBox tbMi n;
private Al ert al Status;
private Form fnVi ew nage;
private Comand crEXit;
private Comand cnVi ew,
private Conmand cnBack;
private static final int ALERT_D SPLAY_TI ME = 3000;
Image im= null;

public View mageThr ead()
di splay = Display. getD splay(this);

/] Create the Main textbox with a maxi num of 75 characters
tbMai n = new Text Box("Enter url", "http://ww.corej2ne. com i bnf angel 1. png",

// Create conmands and add to textbox

cnExit = new Command("Exit", Command. EXIT, 1);
cnVi ew = new Command(" Vi ew', Commrand. SCREEN, 2);
t bMai n. addConmmand( cnExi t) ;

t bMai n. addConmand( cnVi ew ) ;

/1 Set up a listener for textbox
t bMai n. set CommandLi st ener (t hi s);

/]l Create the formthat will hold the png inage
f nVi e mage = new Form("");

// Create conmmands and add to form
cnBack = new Command( " Back", Command. BACK, 1);
f mVi ew mage. addConmand( cnBack) ;

/] Set up a listener for form
f nVi e mage. set CommandLi st ener (t hi s);

}
public void startApp()

di spl ay. set Current (t bMai n) ;
public void pauseApp()
{1}
public void destroyApp(bool ean unconditi onal)

| o e o e e e e e e e e
* Process events
*

public void comandActi on( Conmand c, Displ ayabl e s)
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{
/1 If the Command button pressed was "Exit"
if (c == cnExit)
{
destroyApp(fal se);
noti fyDestroyed();
}
else if (c == cnView
{
/1 Show alert indicating we are starting a downl oad.
/1 This alert is NOT nodal, it appears for
/] approximately 3 seconds (see ALERT_DI SPLAY_TI ME)
showAl er t (" Downl oadi ng", false, tbMin);
/I Create an instance of the class that wll
/1 download the file in a separate thread
Downl oad dl = new Downl oad(tbMain.getString(), this);
/] Start the thread/ downl oad
dl.start();
else if (c == cnBack)
di spl ay. set Current (t bMai n) ;
}
| * o e o e e o e e e e e e e e e e e e e e ao -
* Called by the thread after attenpting to downl oad
* an image. |If the paraneter is 'true' the downl oad
* was successful, and the image is shown on a form
* |f paranmeter is 'false the downl oad failed, and
* the user is returned to the textbox.
*
* In either case, show an alert indicating the
* the result of the downl oad.
K e e o e e e e e e e e m e e e m e e e e e e e e e e e e e e e e e e .- */
public void show nmage(bool ean fl ag)
{
/1 Downl oad failed...
if (flag == fal se)
{
/1 Alert followed by the main textbox
showAl ert (" Downl oad Failure", true, tbMin);
el se // Successful downl oad...
Imageltemii = new lmageltem(null, im | mageltem LAYOUT_DEFAULT, null);

/1 1f there is already an i mage, set (replace) it
if (fnView nage.size() !'= 0)

f mVi eM mage. set (0, 1i);
else // Append the inmage to the enpty form

f mVi e mage. append(ii);

/1 Alert followed by the form hol di ng the inage
showAl ert (" Downl oad Successful", true, fnmView nmage);

2
* Show an alert with the paraneters deternining

* the type (npdal or not) and the displayable to

* show after the alert is dismnssed

public void showAl ert(String nsg, bool ean nobdal, Displayabl e di spl ayabl e)

// Create alert, add text, associate a sound
al Status = new Alert("Status", msg, null, Al ertType.|NFO;
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/1l Set the alert type
i f (nodal)
al St at us. set Ti neout (Al ert. FOREVER) ;
el se
al St at us. set Ti neout (ALERT_DI SPLAY_TI ME) ;

/1 Show the alert, followed by the displayable
di spl ay. set Current (al Status, displayable);

cl ass Downl oad i npl ements Runnabl e
private String url;
private View nageThread M Dl et;
private bool ean downl oadSuccess = fal se;

public Downl oad(String url, View mageThread M Dl et)
{

this.url = url;

this.MDet = MDlet;

}

| * o e e e e e e e e e e e e e e e e e ao -
* Downl oad t he inage

K o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e . */

public void run()
try
get | mage(url);
catch (Exception e)
Systemerr.println("Msg: " + e.toString());

| ¥ o e o o f o f e e e e e e e e mmeeeooo.
* Create and start the new thread

public void start()

Thread thread = new Thread(this);
try

thread. start();
}
catch (Exception e)
{

}

| ¥ o e e o e e e e e e e e e e e e e eeeeao -
* QOpen connection and downl oad png into a byte array.
o */

private void getlnmage(String url) throws | OException
Cont ent Connecti on connecti on = (Content Connection) Connector.open(url);
Dat al nput Stream i Strm = connecti on. openDat al nput Strean() ;

Byt eArrayCQut put Stream bStrm = nul | ;
Image im= null;
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try
{
/1 Cont ent Connection includes a | ength nethod
byte i mageData[];
int length = (int) connection. getlLength();
if (length !'= -1)
{
i mageData = new byte[l ength];

/! Read the png into an array
i StrmreadFul | y(i mageDat a) ;

else // Length not available...
bStrm = new Byt eArrayQut put St reamn() ;
int ch;
while ((ch = iStrmread()) !=-1)
bStrmwite(ch);

i mgeData = bStrmtoByteArray();
bStrm cl ose();

}

/1 Create the inmage fromthe byte array

im= | mge. creat el mage(i nageData, 0, inageData.l ength);
}
finally

/1 C ean up

if (connection !'= null)

connection. cl ose();
if (iStrm!= null)
i Strm cl ose();
if (bStrm!= null)
bStrm cl ose();

}

/! Return to the caller the status of the downl oad
if (im==null)

M Dl et. showl nage(fal se);
el se

MDet.im=im
M DI et . showl nage(true);
}

}
}
Save, compile, and preverify

Save your Java source file as ViewlmageThread.java in the src directory, as shown
in Figure 12.

Figure 12. Save the Viewlmage code
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Click Build to compile, preverify, and package the MIDlet.

Figure 13. Build the ViewlmageThread project
E_EEJEHE Wireless Toolkit - ViewlmageThread

File Edit Project Help
| 9 new project .| 85 openpraisct .. | @) settings .. | %’ﬁﬂd[@pﬂm | & ciear consate

] Device: |Defaunf:orarPhnne I_Elﬁid the curtent Drt*.ietlr_t

Project settings saved =
Building "ViewInageThread'
Euild complets

=
Then click Run to start the Application Manager.
Start the MIDlet
To start the ViewlmageThread MIDlet, click Launch, as shown here.
Figure 14. Run the ViewimageThread MIDlet
Downloading images in J2ME Trademarks
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Downloading Image

As before, you specify the URL of the image you would like to download. Once you
choose 'View' a dialog box will be displayed showing the download has begun. See
Figure 15. A background thread will be started that creates the network connection
and starts the image transfer.

Figure 15. Alert dialog showing download status.
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The dialog box is displayed for approximately 3 seconds. After that time, the dialog
will disappear and the TextBox will once again become active. Notice in Figure 16
how the cursor can be moved about in the TextBox while the download is active.

Figure 16. Image downloading and TextBox is active.
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Download complete

When the download is complete, an Alert dialog is displayed indicating the status of
the download.

Figure 17. Alert dialog showing download status complete.
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The final step is to view the image. Click Done to see the image displayed on the
device.

Figure 18. Image downloaded and displayed on the device.
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Code review: User interface

The primary interface has changed little over the previous MIDlet. | use a TextBox to
get the URL, and a Form to display the downloaded image. The most notable
change is the Alert dialog box definition.

public class View mageThread extends M D et inplenents ConmandLi st ener

private Display display;
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private TextBox tbMi n;

private Al ert al Status;

private Form fnVi ew nage;

private Conmand cnExit;

private Conmand cnVi ew;

private Conmand cnBack;

private static final int ALERT_D SPLAY_TI ME = 3000;
Image im= null;

public View mageThr ead()
{
di splay = Display. getD splay(this);

// Create the Main textbox with a maxi num of 75 characters
tbMain = new TextBox("Enter url", "http://ww. corej2nme. com i bnm angel 1. png", 75, 0);

/'l Create conmmands and add to textbox

cnExit = new Command("Exit", Command. EXIT, 1);
cnVi ew = new Command(" Vi ew', Comrand. SCREEN, 2);
t bMai n. addCommand( cnExi t) ;

t bMai n. addConmand( cnVi ew ) ;

/1 Set up a listener for textbox
t bMai n. set CommandLi st ener (t hi s);

/|l Create the formthat will hold the png inage
f Vi e mage = new Form("");

// Create conmands and add to form
cnBack = new Command( " Back", Command. BACK, 1);
f nVi e mage. addComand( crmBack) ;

/1 Set up a listener for form
f nVi e mage. set CommandLi st ener (t hi s);

Note the ALERT_DI SPLAY_TI ME variable. This indicates the number of milliseconds
to display the Alert dialog when | first begin the download. I'll show the related code
momentarily.

Code review: Event handling

As before, the cnExi t and cnBack commands exit the MIDlet and return to the
URL TextBox, respectively. If you look inside the code block for cnmVi ew event, you'll
see the first reference to the Alert dialog. Notice the parameters that are passed to
showAl ert (). I'll cover these in the next panel.

Once the alert is shown, | create an instance of the Downl oad class, this is
essentially the background thread that downloads the image. The final call is to start
the thread and begin the download.
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public void commandActi on( Conmand c, Displ ayabl e s)

/1 If the Command button pressed was "Exit"
if (c == cnExit)
{

dest royApp(fal se);

not i f yDest royed();

©

se if (c == cnView

/1 Show alert indicating we are starting a downl oad.
/1 This alert is NOT nodal, it appears for

/| approximately 3 seconds (see ALERT_DI SPLAY_TI ME)
showAl ert (" Downl oadi ng", false, tbMin);

/1l Create an instance of the class that will
/1 downl oad the file in a separate thread
Downl oad dl = new Downl oad(tbMain.getString(), this);

[/l Start the thread/ downl oad
dl.start();

else if (c == cnBack)

di spl ay. set Current (t bMai n) ;

Code review: Show alert

When displaying the Alert dialog, | include a message, indicate if the dialog is modal,
and specify what component to show after the dialog is dismissed. The first call to
showAl ert (in previous section) was as follows:

showAl ert (" Downl oadi ng", false, tbMin);

This requests the message "Downloading” be shown; the dialog be non-modal
(displayed for a specified time -- 3000 milliseconds, which | defined earlier in
ALERT DI SPLAY_TI ME) ; and the user returned to the component t bMai n once
the dialog is dismissed.

| ¥ o e o o o e e e e e e e e e e meemee oo
* Show an alert with the paranmeters determ ning
* the type (nodal or not) and the displayable to
* show after the alert is dismssed

*

public void showAl ert(String nmsg, bool ean npdal, Displayabl e displayabl e)

I/l Create alert, add text, associate a sound
al Status = new Alert("Status", msg, null, AlertType.|NFO;

/] Set the alert type
i f (nodal)

al St at us. set Ti meout (Al ert. FOREVER) ;
el se
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al St at us. set Ti neout (ALERT_DI SPLAY_TI ME) ;

/1 Show the alert, followed by the displayable
di spl ay. set Current (al Status, displayable);

Code review: Download class

The Download class implements the Runnable interface, which indicates this is the
background thread | have been alluding to. When the thread is started the method
run() calls get | mage() to download the image in the background.

| ¥ o e o o o e o e e e e e e e e mmeeeao .
* Class - Downl oad
*

* Downl oad an inage file in a separate thread
*
cl ass Downl oad i npl ements Runnabl e

private String url;

private View nageThread M Dl et;

private bool ean downl oadSuccess = fal se;

public Downl oad(String url, View nageThread M Dl et)
{

% e e e e e d e aiaaao--

public void run()

{
try

get | mage(url);
catch (Exception e)

Systemerr.println("Mg: " + e.toString());

| * o e o e e e e e e e e e e e e e e e o
* Create and start the new t hread
*

public void start()

Thread thread = new Thread(this);
try

thread.start();
}
catch (Exception e)
{

}
}

| ¥ o o o o f o e e e e e e e e mmemeooo-
* Open connection and downl oad png into a byte array.
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*/

private void getlnmage(String url) throws | OException

Code review: Get image

The final method in the Downl oad class is get | mage() . This code is identical to
the first MIDlet with the exception of the last few lines. See the example below.

% e e

* Open connection and downl oad png into a byte array.
* */

private void getlmage(String url) throws | OException

Cont ent Connecti on connecti on = (Content Connecti on) Connector.open(url);

Dat al nput Stream i Strm = connecti on. openDat al nput Strean() ;

Byt eArrayQut put Stream bStrm = nul | ;
Image im= null;

try
{

/1 Cont ent Connection includes a | ength nethod

byte i mageDat a[];

int length = (int) connection. getlLength();

if (length !'= -1)
{
i mgeData = new byte[l ength];

/!l Read the png into an array
i StrmreadFul | y(i mageDat a) ;

el se // Length not avail able...

bStrm = new Byt eArrayQut put Strean() ;

int ch;

while ((ch = iStrmread()) !'= -1)

bStrmwite(ch);

i mgeData = bStrmtoByteArray();

bStrm cl ose();

}

/1l Create the inmage fromthe byte array
im= | nmage. creat el rage(i nageData, O,

}
finally

/1 dean up

if (connection != null)
connection. cl ose();

if (iSstrm!= null)
i Strm cl ose();

if (bStrm!= null)
bStrm cl ose();

}

i mageDat a. | engt h) ;

// Return to the caller the status of the downl oad
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if (im==null)
M Dl et. showl mage(f al se);
el se

MDet.im=im
M Dl et. showl mage(true);

}
}

Once the download is complete, based on whether the image was successfully
retrieved, a call is made to M Dl et . showl mage() , passing a boolean flag
indicating the image status. The showl mage() method is discussed in the next
panel.

Code review: Show image

Called from the background thread, this method displays an Alert dialog indicating
the success or failure of the download. Upon success, a new | nagel t emis
allocated to hold the downloaded image.

[ * o o e o e e e e e e e e e e e e e e e e e meme—ooo -
* Called by the thread after attenpting to downl oad
* an image. |If the paraneter is 'true' the downl oad
* was successful, and the inmage is shown on a form
* |f the parameter is 'false' the downl oad failed, and
* the user is returned to the textbox.
*
* |In either case, show an alert indicating the
* the result of the downl oad.
K o o o o o e e e e e e e e e e e e e e e e e e e e e e e = - */
public void show nage(bool ean fl ag)
{
/1 Downl oad failed...
if (flag == fal se)
{
/1 Alert followed by the nmain textbox
showAl ert (" Downl oad Failure", true, tbMin);
el se // Successful downl oad.. .
Imageltemii = new Il mageltem(null, im |mageltem LAYOUT_DEFAULT, null);

/1 1f there is already an i mage, set (replace) it
if (fnView nage.size() !'= 0)

f Vi e nage. set (0, 1i);
else // Append the inmage to the enpty form

f Vi e nmage. append(ii);

/1l Alert followed by the form hol di ng the inage
showAl ert (" Downl oad Successful ", true, fmiew mage);

Note: This is a key transition point for the MIDlet. If the image was successfully
downloaded, the showAl ert () call is as follows:
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showAl ert (" Downl oad Successful", true, fnView nage);
If the image download failed, the call is:
showAl ert (" Downl oad Failure", true, tbMin);

In either case, an Alert modal dialog is shown. What's important to notice is the final
parameter. The difference lies with which component is shown once the dialog is
dismissed. Upon a successful download, the Form f nVi ew mage is shown, which
contains downloaded image. When the download fails, the URL TextBox, t bMai n, is
displayed, returning the user to primary program interface.

Section 5. Summary

Summary

Establishing and communicating over a connection with J2ME is really quite simple.
| demonstrated this concept by creating a MIDlet that creates a remote connection,
downloads an image, and displays the result on a device emulator.

| concluded the tutorial by adding additional code to allow downloading of an image
in a background thread. For most all but the simplest of MIDlets, understanding how
to create and manage threads is very importance.

With this tutorial as a starting point, you can begin to write applications that cannot
only communicate over a network, but can do so in an efficient manner without
blocking, creating a more robust and responsive user experience.
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Resources

Learn

» Click here for information on the HTTP Specification Hypertext Transfer
Protocol.

» This IBM developerWorks tutorial MIDlet development with the Wireless Toolkit
guides you through the basic steps for MIDlet or J2ME compilation,
preverification, and packaging.

* Information on the Java Development Kit 1.4.1 JDK can be found here.
* Click here for the J2ME Wireless Toolkit Wireless Toolkit.
» Additional articles and resources can be found at Core J2ME.
« Stay current with developerWorks technical events and Webcasts.
Get products and technologies

» Build your next development project with IBM trial software, available for
download directly from developerWorks.

Discuss

» Participate in developerWorks blogs and get involved in the developerWorks
community.
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