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This is the first installment of a comprehensive four-part introduction to Java 2 Micro
Edition (J2ME) and the Mobile Information Device Profile (MIDP). The series will
consist of two tutorials and two companion articles. In this first tutorial, you will learn
about the essential components of J2ME, with a primary focus on MIDP. The focus is
on MIDP's high-level user interface, with a step-by-step introduction to the
components that facilitate the main interaction between the user and the device
display.

Section 1. Getting started

What is this tutorial about?

This is first installment in a four-part comprehensive introduction -- two tutorials and
two articles -- to Java 2 Micro Edition (J2ME) and the Mobile Information Device
Profile (MIDP). In this tutorial you will learn about the essential components of J2ME,
with a primary focus on MIDP. We'll focus here on MIDP's high-level user interface,
with a step-by-step introduction to the components that facilitate the main interaction
between the user and the device display. These components include Text Fi el d,
Gauge, and Dat eFi el d, among others. You will also learn about event-handling
techniques for the high-level API, using both Command and | t emobijects.

In the second part of the tutorial you will learn how to work with MIDP's low-level
user interface. We'll walk through exercises that include creating and drawing on a
canvas, working with fonts, and drawing shapes. As part of this discussion you will
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become familiar with all the J2ME components that work directly with the device
display.

Two companion articles round out this introduction to J2ME. The first article will
introduce you to the Record Management System (RMS), which is the persistent
storage environment within MIDP. The second article will cover networking support
for J2ME. You'll learn about the Generic Connection Framework, opening network
connections and communicating with remote systems, talking with Java Servlets,
and a few other goodies.

Portions of this tutorial are used with permission from the book Core J2ME
Technology and MIDP by John W. Muchow, published by Sun Microsystems Press
and Prentice Hall. Copyright 2002 Sun Microsystems Inc.

Should | take this tutorial?

This tutorial is intended for experienced Java programmers who would like to learn
how to develop mobile applications using J2ME. The code examples are not
particularly complex, but it is assumed that you understand how classes are created,
inherited, and instantiated within the Java platform. You will also benefit from a
working knowledge of using and creating Java Archive Files (JARs). See Resources
for more information on using JARS.

Software and installation requirements

To complete this tutorial you will need to install JDK version 1.4 or greater, along
with the J2ME Wireless Toolkit (WTK). The WTK download contains an IDE for
creating Java applications, commonly called MIDlets, as well as the libraries
required for creating them.

The WTK is contained within a single executable file. Run this file to begin the
installation. It is recommended that you use the default installation directory. If you
choose another directory, make sure that the path you select does not include any
spaces.

Section 2. Introduction to J2ME and MIDP

J2ME and MIDP overview
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This section is an overview of many of the essential components that will let you
create and run applications on J2ME, focusing specifically on the Mobile Information
Device Profile (MIDP). Each of the components discussed in this section will be
utilized in the tutorial. Here you will learn the basics of how each one is put together
and interacts with the other technologies or components to aid in the development of
mobile device applications on the Java platform.

Components of J2ME

Given the size and complexity of J2SE, there was a need to create a Java
implementation targeted at devices with limited memory and/or processing power.
J2ME is intended to fill this gap, providing a platform and development language
familiar to millions of programmers.

Even among "micro” devices there are significant variations in capability. For
example, a typical personal digital assistant (PDA) has a much larger screen, more
memory, and a faster processor than a mobile phone. To support these differences,
J2ME introduced the concept of configurations and profiles. Basically, a
configuration outlines a set of device requirements (memory and connectivity,
among others). A profile is the API that sits on top of a given configuration, providing
the specific features and capabilities for a range of devices.

In this tutorial we will work with the Connected Limited Device Configuration (CLDC)
and the MIDP. We'll begin by learning more about configurations and profiles, as
well as the other foundational components of J2ME, in the next few panels.

Configurations

A J2ME configuration defines a Java platform for a range of devices. Each
configuration encompasses the features available in the Java language as well as
the core libraries. A J2ME application can be built to meet the requirements of one of
two device configurations: the Connected Device Configuration (CDC) or the
Connected, Limited Device Configuration (CLDC). A device that implements the
CDC has the following characteristics:

* 512 kilobytes (minimum) memory for running Java programs
» 256 kilobytes (minimum) for run time memory allocation
* Network connectivity, possibly persistent, and high-bandwidth

And here are the typical characteristics of a device that implements the CLDC:

» 128 KB of memory for running Java programs

J2ME 101, Part 1: Introduction to MIDP's high-level user interface Trademarks
© Copyright IBM Corporation 2003. All rights reserved. Page 3 of 63


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

developerWorks® ibm.com/developerWorks

» 32 KB of memory for run time memory allocation
* A limited user interface

* Runs on battery power

» Wireless network connection, low bandwidth

All of the example applications we develop for this tutorial will be for devices of the
CLDC type.

Profiles

A J2ME profile is an extension of a configuration. As noted earlier, it defines the
libraries available to a developer writing applications for a specific device type.

The MIDP extends the CLDC. MIDP defines APIs for user interface components,
input and event handling, persistent storage, and networking and timers -- all with
consideration for the screen and memory limitations of mobile devices within the
CLDC configuration.

We will use MIDP to develop all of the example applications used in this tutorial.

MIDP's high-level and low-level APIs

MIDP offers a high-level APl and a low-level API for user interface development. We
will focus on the high-level API in this first half of the tutorial. MIDP's high-level
interface is used to build common user-interface components such as For ms,

Text Box es, and Gauge s, among others. The high-level API handles most
component functionality for you, such as drawing each component on the screen.

The low-level API offers more flexibility than the high-level one, but is also more
demanding to work with. The low-level interface and its components will be
introduced in the second part of this tutorial.

MIDlets

A Java application that is built on top of the CLDC and MIDP is known as a MiDlet. A
MiIDlet suite consists of one or more MIDlets packaged together as a JAR. The
MIDlets we develop together in this tutorial will help you to learn about the various
high-level components of J2ME and MIDP.

The application manager
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The application manager is the software on a mobile device that is responsible for
installing, running, and removing MIDlets. We'll run each of the applications we
develop together in this tutorial, giving you the opportunity to learn firsthand how the
application manager works.

J2ME and MIDP summary

In this section you learned about the components that will let you create and run
applications on the J2ME platform. J2ME is a subset of the Java platform designed
specifically for the development of mobile device applications. Applications built on
the J2ME platform are developed for a particular device configuration and device
profile. In this tutorial we will work with example programs developed for the CLDC
and its extension, MIDP.

Section 3. Event handling

Event handling overview

In this section you will learn about event handling for MIDP's high-level interface.
High-level MIDP events are divided into two categories: Conmand and | t emevents.
In the simplest sense, Command events are triggered by keypresses on the device,
whereas | t emevents are the result of visual components changing on the display.
In this section you'll learn how both event types are processed.

Command objects

When an event occurs on a mobile device, a Command object holds information
about that event. This information includes the type of command executed, the label
of the command, and its priority. In J2ME, commands are commonly represented
with soft-buttons on the device. Figure 1 shows two Conmand objects, one with the
label "Exit" and one with label "View."

Figure 1. Command objects and soft-buttons
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If there are too many commands to be shown on the display, a device will create a
menu to hold multiple commands. Figure 2 shows how this might look.

Figure 2. Command objects and a menu
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Event processing with Command objects

The only MIDP components that can manage commands are For m Text Box,
Li st, and Canvas. You'll learn about each of these components as we progress
through the tutorial.

The basic steps to process events with a Command object are as follows:

1. Create a Cormand object.
2. Add the Command to a For m Text Box, Li st, or Canvas.
3. Create a listener.

Upon detection of an event, the listener will generate a call to the method
commandAct i on() . Within this method you can determine which command
generated the event and process it accordingly, as shown in the next panel.

Command processing example
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The following code block shows an event processing procedure using a Conmand

object.
private Form f nm\ai n; // Form
private Conmand cnExit; // Conmmand to exit the MD et

fmvain = new Fornm(" Core J2ME"); /|l Create Formand give it atitle

/1 Create Command object, with |abel, type and priority
cnExit = new Command("Exit", Command. EXIT, 1);

f mvai n. addCommand(cnExi t); /1 Add Commrand to Form
f mvai n. set CommandLi stener(this); // Listen for Form events

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

destroyApp(true);
not i f yDest royed();

Item objects

It is also possible to process events using | t emobjects. Several | t ems are
predefined in MIDP for processing particular event types. For example, the

Dat eFi el d item allows the user to select the date and time that will display on the
screen, and the Text Fi el d item allows a user to enter a series of alpha-numeric
and special characters.

Event processing with Item objects

With the exception of St ri ngl t em Spacer, and | nagel t em each | t emhas the
ability to recognize events. As with a Conrmand object, you must first create a listener
before events will be acknowledged. When a change occurs on a given item -- for
example, the text of a Text Fi el d component is updated -- an event is generated.

When a change occurs in any | t emcomponent, the method
I t enSt at eChanged() will be called. Within this method you can determine which
| t emgenerated the event.

A note about device implementations

Device implementations may differ in their handling of I t emevents. MIDP does not
specify when an | t emevent must be acknowledged, so i t entst at eChange() may
not automatically be called for every event on an | t em For example, if the year
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value of a Dat eFi el d component is updated, the method i t enf5t at eChange()

may not be called the moment the change is detected. The device may not

acknowledge this event until the user moves to another component on the display.

ltem processing example

The following code block shows simple event processing for a Dat eFi el dl t em

object.
private Form f nm\ai n; // Form
private DateFi el d df Today; // DateField item

fnVain = new Form(" Core J2ME"); /'l Create Form object
df Today = new Dat eFi el d(" Today: ", DateField. DATE); // Create DateField

f mvai n. append( df Today) ; /1 Add DateField to Form
fmVai n. setltenStatelLi stener(this); // Listen for Formevents

public void itenttateChanged(ltemitem

/[l 1f the datefield initiated this event
if

|
(i tem == df Today)

A MIDlet for event processing

Our first MIDlet will demonstrate both Comrand and | t emevent processing. For

each MIDlet we develop in this tutorial, we'll follow the same typical J2ME
development procedure, as follows:

1. Create the project.

2. Write the source code.

3.  Compile and preverify the code.

4.  Run the MIDlet.

Now, let's get to it.

Create the project

We begin by creating a new project in the J2ME Wireless Toolkit, as follows:
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1. Click New Project.
2.  Enter the project name and MiDlet class name, as shown in Figure 3.
3. Click Create Project to complete this step.

Figure 3. Creating the EventProcessing project
ST I2ME Wireless Toolkit - 10| x|

File Edit Froect Help

J % News Project ... | & Open Project .. || L Gettinpe | S Bl | R || 7= Clear Consale

J DE"-"“:E Ir Pt o o N o | PR

I_ :ETNEH Project L
Create
Project Mame IE\-'entF'rcn::essmg

MiDlet Clazs Mame IEventPrun:essing

Creste Project | Cancel |

Write the code

Next, you should copy and paste the following code into a text editor.

| ¥ o e e o e e e e e e e e e e e e emeeee e
* Event Processi ng.j ava
*

i mport javax.mcroedition. mdlet.*;
i mport javax.m croedition.!|cdui.*;

public class Event Processi ng extends M Dl et inplenents
| t entSt at eLi st ener, ConmandLi st ener

private D splay display; /Il Reference to Display object for this MD et
private Form f m\ai n; // Main Form
private Command cnExit; // Command to exit the MD et
private TextField tfText; /! TextField conponent (item
publ i ¢ Event Processi ng()
di spl ay = Displ ay.getDisplay(this);

/] Create the date and popul ate with current date
tfText = new TextField("First Nane:", "", 10, TextFi el d. ANY);
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cnmExit = new Command("Exit", Conmand. EXIT, 1);

/Il Create the Form add Conmmand and DateFiel d

/1 listen for events from Cormand and DateField

fmVai n = new Forn("Event Processi ng Exanpl e");

f mvai n. addConmand( cnExit);

f mVvai n. append(tf Text);

f mVai n. set ConmandLi st ener (this); /1 Capture Conmand events (crExit)
fmVai n. set | tentt at eLi stener (this); /1 Capture Item events (dfDate)

}

/1 Called by application nanager to start the MD et.
public void startApp()

di spl ay. set Current (f mvai n) ;

?u]l?l ic void pauseApp()

public void destroyApp(bool ean unconditional)

{1}

public void conmandActi on(Command c, Displayable s)
System out . println("Inside commandAction()");
if (c == cnExit)

dest royApp(fal se);
not i f yDestroyed();

}
}

public void itenttateChanged(ltemitem
Systemout.println("Inside itenttateChanged()");

Save, compile, and preverify

When you create a new project, the WTK builds the proper directory structure for
you. So, in this example, the WTK has created the C:\\WTK20\apps\EventProcessing
directory and all the necessary subdirectories. Save your Java source file as
EventProcessing.java in the src directory, as shown in Figure 4. (Note that the drive
and WTK directory will vary depending on where you have installed the toolkit.)

Figure 4. Save the EventProcessing code
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Next, click Build to compile, preverify, and package the MIDlet, as shown in Figure
5.

Figure 5. Build the EventProcessing project

E;@IJEHE Wirelesz Toolkit - EventProcessing

File Edit Progect Help

J %; Mewy Project ... % Cpen Project . || @v’ Settings %I Biuiilct '@[} Fun

o 1|
J Device: IDefaurtCnlan‘hnne R'Euild the curment project |

| @ Clear Conzole

|Creating project "EventProcessing”
Place Java soutce filez in "c:\WITEZO0Vapps\EventProcessingsrc”™

Place Application resource files in "ci\WTEZ0Zapps‘EventProcessingires”™
Place Application library files in "ciZ\WTEZ20VappsiEwventProcessingylib™

And finally, click Run to start the application manager.

Figure 6. Start the application manager
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File Edit Progect Help

J @; Fewy Project ... % Cpen Project . || @f Settings %I Biiilct @p Fun | @ Clear Conzole

J Device; IDefaurtCnlanhnne Frun applfttion

|Creating project "EventProcessing”

Place Java source filez in "c:\WUTEZO0Vapps\EventProcessingsrc”™

Place Application resource files in "ci\WTEZ0Zapps‘EventProcessingyres”™
Place Application library files in "ciZ\WTEZ20VappsiEwventProcessingylib™
Project settings saved

uilding "EventProcessing™

Euild complete

A note about preverification

If you come from a background of writing code with J2SE, then preverification may
not be familiar to you. Given the memory limitations on mobile devices,
preverification was devised to limit the amount of overhead to run applications on a
mobile device. Rather than verifying code solely at run time, MIDlets go through a
preverification step during the development cycle, which reduces the resource and
memory consumption necessary when starting a MIDlet.

Start the MIDlet

To start the EventProcessing MIDlet, click the Launch soft-button as shown in the
left screenshot of Figure 7.

Figure 7. Run the EventProcessing MIDlet
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After the MIDlet is running, the For mand Text Box will be displayed as shown in the
right-hand screenshot of Figure 7.

Detecting Item events

Figure 8 shows a string of characters entered into a Text Box.

Figure 8. Item events
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As each character is input, an | t emevent is generated. Looking back at the code in
the i t entSt at eChanged() method, we print a message to the WTK console for
each event, as shown below:

public void itenttateChanged(ltemitem
Systemout. println("Inside itenfttateChanged()");

Figure 9 shows the console output for an | t emevent.

Figure 9. Console output for an Item event
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Detecting Command events

When we choose to exit the MIDlet by pressing the soft-button with the Exit label, a
Command event will be generated. Here's the code for processing Conmmand s:

public void commandActi on( Conmand c, Displ ayabl e s)
Systemout. println("Inside conmmandAction()");
if (c == cnExit)

dest royApp(fal se);
noti f yDestroyed();

For each Command event, the conmandAct i on() method is called. In Figure 10 we
can see the console message printed when the Exi t command is selected.

Figure 10. Console output for a Command event
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Event handling summary

In this section you've learned about the two event handling techniques for MIDP's
high-level API. You've also learned the procedure we will use to create and run
every example MIDlet used throughout the remainder of this tutorial. This concludes
the discussion of event handling for the first part of the tutorial, although you will
learn about event handling for the low-level interface in Part 2.

Section 4. Display, Displayable, and Screens objects

Display, displayable, and screens objects overview
Before looking at each of the high-level components available within MIDP you
should be familiar with the objects designed to work with the device display. In this

section, you will be introduced to the Di spl ay, Di spl ayabl e, and Scr een
components, which together comprise MIDP's device display mechanism.

Display object

A MIDlet has one instance of a Di spl ay object. This object is used to obtain
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information about the current display -- such as the color support available -- and
includes methods for requesting that objects (that is, For ms and Text box es) be
displayed. The Di spl ay object is essentially the manager of the device display,
controlling what is shown on the device.

Displayable object

Although there is only one Di spl ay object per MIDlet, many objects within a MIDlet
may be displayable -- that is, For ms, Text Box es, Choi ceG oup s, etc.

A Di spl ayabl e object is a component that is visible on a device. MIDP contains
two subclasses of Di spl ayabl e: Scr een and Canvas. Following are the class
definitions for each:

abstract public class Displayable
public abstract class Canvas extends Di spl ayabl e
public abstract class Screen extends Displ ayabl e

Figure 11 illustrates the device display hierarchy up to this point.

Figure 11. The current display hierarchy

| Display | Cne Display object per MIDiet

| Displayable |

/’" .

| Screan | | Canvas |

Screen object

A Scr een object is not something that is visible on the device. Rather, Scr een is
subclassed by high-level components, which the end-user then interacts with on the
display.

Figure 12 shows the components that subclass Scr een. Each has its own unique
look and feel and provides a comprehensive set of methods.

Figure 12. Components that subclass Screen
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Display one Display object per MIDlet

| TextBox ] ‘ List | | Adart | [ Farm I

| ChoiceGroup

l DateFizld J ‘ Imageltem H Stringltem I

‘ TextField H Gauge ” Spacer || Customltem |

Object hierarchy summary

This section has introduced the object hierarchy for working with the user interface
components in MIDP. Each MIDlet consists of one Di spl ay object and any number
of Di spl ayabl e objects. The two subclasses of Di spl ayabl e are Scr een and
Canvas. Scr een supports high-level user interface components, whereas canvas
supports low-level ones. You'll learn about Canvas in Part 2 of this tutorial.

Section 5. Form and Item components

Form and item components overview

This section will introduce the components that may be shown on a For m A For mis
essentially a container to hold other components, where each component is a
subclass of the | t emclass.

In the sections that follow, we'll look at each of the device-display components that
comprise MIDP's high-level API, namely:
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Dat eFi el d
Gauge
Stringltem
TextFiel d
Choi ceG oup
Spacer
Custonltem

| mage and | magel t em

The complete device display component hierarchy is shown in Figure 13.

Figure 13. The complete device display hierarchy

Display
Displayable

One Display object per MIDilet

Canvas

| TextBox ] ‘ List | | Alart | [ Faorm I

| ChoiceGroup

l DateField J ‘ Imageltem H Stnngltem I

‘ TextField H Gauge ” Spacer || Customltem |

The DateField component

The Dat eFi el d component provides a means to visually manipulate a Dat e object,
as defined in j ava. uti | . Dat e. When creating a Dat eFi el d object you specify
whether the user can edit the date, the time, or both.

The constructors for Dat eFi el d are as follows:
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tring |label, int node)

Dat eFi el d(
d(String | abel, int node, TineZone tineZone)

Dat eFi el

[)X0)]

Below is a partial code listing for creating a Dat eFi el d object and populating the
object with the current date and time.

private DateField df Alarm
/| DateField with |abel, that allows both date and tine to be changed

df Alarm = new Dat eFi el d("Set Al arm Ti ne", DateFiel d. DATE_TI ME) ;
df Al arm set Dat e(new Date());

The DateFieldTest MIDlet

We'll create a simple DateFieldTest MIDlet to demonstrate the Dat eFi el d
component. As you will recall, the steps to create and run the MIDlet are as follows:

1. Create a new project with the name DateFieldTest.
2. Copy and paste the DateFieldTest source code into a text editor.

3.  Save the source code as DateFieldTest.java in the directory
\apps\DateFieldTest\src of your WTK installation.

4. Build and run the project.

DateFieldTest source

Here's the source code for our example DateFieldTest MIDlet:

| ¥ o e o o o e e e e e e e e e meeeao.
* Dat eFi el dTest. j ava
*

i mport java.util.*;

i mport javax.mcroedition. mdlet.*;
i mport javax.m croedition.!|cdui.*;
i mport java.util.Tiner;

i mport java.util.TinmerTask;

public class DateFiel dTest extends M Dl et inplenents |Itenfstatelistener, CommandLi st ener

private Display display; /'l Reference to display object
private Form fmVai n; /1 Main form

private Comrand cmEXit; /1 Exit MD et

private DateField df Alarm /| DateField conponent

publ i c DateFi el dTest ()
{
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di splay = Display. getD splay(this);

/1 The main form
fmvain = new Form("DateField Test");

/| DateField with todays date as a default
df Alarm = new DateFi el d("Set Al arm Ti ne", DateFi el d. DATE_TI ME) ;
df Al arm set Dat e(new Date());

/!l Al the comands/ buttons
cnExit = new Command("Exit", Command. EXIT, 1);

// Add to formand listen for events
f mvai n. append(df Al arm ;

f mvai n. addCommand( cnExi t) ;

f mvai n. set CommandLi st ener (t hi s);

f mVai n. set |t entt at eLi st ener (thi s);
}

public void startApp ()
di spl ay. set Current (f mvai n);

?u?l ic void pauseApp()

public void destroyApp(bool ean unconditi onal)

{1}
public void itenttateChanged(ltemitem

Systemout.println("Date field changed.");

public void commandActi on( Conmand c, Displayabl e s)

{
if (c == cnExit)
dest royApp(fal se);
not i f yDest royed();
}

DateFieldTest output

Below are two screenshots showing the time and date functions of the DateFieldTest
MIDlet.

Figure 14. DateFieldTest MIDlet: Adjusting the time
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DateField modes

The DateFieldTest MIDlet allows both the date and the time to be modified by the
user. The Dat eFi el d component could also be allocated to allow only the date or
the time to be adjusted by specifying the proper mode parameter. Following are the
declarations showing each available mode option:

DateFi el d("Set Alarm Ti ne", DateField. DATE TIME );
DateField("Set Alarm Ti ne", DateField. TIM );
Dat eFi el d("Set Alarm Ti ne", DateField. DATE );

The Gauge component

A Gauge component displays a progress-meter style interface. There are two types
of Gauge: interactive and non-interactive. The former allows the user to make
changes to the gauge. The latter requires the developer to update the gauge.

Here's the constructor for the Gauge component:

Gauge(String | abel, bool ean interactive, int maxValue, int initialValue)
And here's a short code block that creates an interactive Gauge:

private Gauge gaVol une; /'l Vol une adj ust nent

gaVol ume = new Gauge("Sound Level ", true, 100, 4);

The InteractiveGauge MIDlet

Follow these steps to create a MIDlet with an interactive gauge:

1. Create a new project with the name InteractiveGauge.
2. Copy and paste the InteractiveGauge source code into a text editor.

3. Save the source code as InteractiveGauge.java in the directory
\apps\interactiveGauge\src of your WTK installation.

4.  Build and run the project.
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InteractiveGauge source

Here's the source code for our InteractiveGauge MIDlet:

| * o e o e e e e e e e e e e e e e e e e e e e e e o
* | nteracti veGauge. j ava

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

public class InteractiveGauge extends M D et inplenents CommandLi st ener

private Display display; /1l Reference to display object
private Form f nm\ai n; /1l The main form

private Conmand cnExit; /1l Exit the form

private Gauge gaVol une; /1 Vol une adj ust nent

public InteractiveGauge()
di splay = Display. getD splay(this);

/1 Create the gauge and exit conmmand
gaVol ume = new Gauge("Sound Level", true, 50, 4);
cnExit = new Command("Exit", Command. EXIT, 1);

/]l Create form add commands, listen for events
fmvai n = new Form("");

f mvai n. addCommand( cnExi t) ;

f mvai n. append( gaVol une) ;

f mvai n. set CommandLi st ener (t hi s);

}

/1 Called by application nanager to start the MD et.
public void startApp()

di spl ay. set Cur rent (f mVai n) ;

?u?l ic void pauseApp()

public void destroyApp(bool ean unconditi onal)

{1}

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

destroyApp(fal se);
not i fyDestroyed();

InteractiveGauge output

The screenshot in Figure 16 shows how the display is updated when an interactive
gauge is adjusted.
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Figure 16. Adjusting an interactive gauge

BN

The Stringltem component

A Stringltemcomponent is used to display a label and/or text string. Because a
user cannot change either the label or the text when the application is running, a
St ri ngl t emdoes not recognize events.

The constructor for St ri ngl t emis shown below:

Stringltem(String |abel, String text)

The StringltemTest MIDlet

The StringltemTest MIDlet defines and displays a St ri ngl t em The application
also incorporates a command labeled Change that can programmatically change
the label and message. Here are the steps to create a StringltemTest MIDlet:

1. Create a new project with the name StringltemTest.

2. Copy and paste the StringltemTest source code into a text editor.
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3. Save the source code as StringltemTest.java in the directory
\apps\StringltemTest\src of your WTK installation.

4. Build and run the project.

StringltemTest source

Here's the source code for our StringltemTest MIDlet:

[*- -

* StringltenfTest.java
*

i mport javax.mcroedition. mdlet.*;
i mport javax.m croedition.!lcdui.*;

public class Stringltenflest extends M D et inplenments CommandLi st ener

private Display display;
private Form fmVai n;
private Stringltem si Msg;
private Command cntChange;
private Command cmEXit;

Ref erence to Di splay object
Mai n form

Stringltem

Change the | abel and message
Exit the MD et

~———
—~——— — —

public StringltentTest ()
{

}

di splay = Display. getD splay(this);

/] Create text nessage and conmmands

siMsg = new Stringltem("Wbsite: ", "www. | BM cont);
cmChange = new Conmand( " Change", Conmand. SCREEN, 1);
cnExit = new Command("Exit", Command. EXIT, 1);

/Il Create Form add Conmand and Stringltem I|isten for events
frmvain = new Form("Stringltem Test");

f mvai n. addCommand( cnExi t) ;

i n. addComand( cmChange) ;

. append(si MsQ) ;

. set CommandLi st ener (t hi s);

/1 Called by application nmanager to start the MD et.
public void startApp()

di spl ay. set Current (fmVai n);

?u?l ic void pauseApp()

public void destroyApp(bool ean unconditi onal)

{1}

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

i{f (¢ == cnthange)

/'l Change | abel
si Msg. set Label ("Section: ");

/1 Change text
si Msg. set Text (" devel oper Wor ks") ;
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/! Renopve the command
f mvai n. r enoveConmand( cnChange) ;

Llse if (c == cnExit)

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

StringltemTest output

As previously mentioned, a St r i ngl t emdoes not recognize events, So a user
cannot change the label or text. It is, however, possible for you to change both.
Figure 17 shows how the label and text can be updated when the Change command
IS selected.

Figure 17. Changing the Stringltem label and text

Website: www [BM . Ccom

Section: developeryorks

- = v;

SELECT

The TextField component

A Text fi el dis analogous to any typical text entry field. You can specify a label,
the maximum number of characters, and the type of data you will accept. The
Text Fi el d component also implements a password modifier that masks characters
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as they are input.

Here is the constructor for Text Fi el d:

TextField(String |abel, String text, int naxSize, int constraints)

The final parameter, constraints, is the one we're interested in, because it is our
means to specify the type of input allowed in the Text Fi el d.

TextField constraints

MIDP defines the following constraint parameters for the Text Fi el d component:

* ANY allows any characters.

* EMAI LADDR allows only valid email addresses.

* NUMERI Callows any numeric value.

* PHONENUMBER allows only phone numbers.

* URL allows only characters that are valid within URL.

« PASSWORD masks all characters as they are input.

The TextFieldTest MIDlet

The TextFieldTest MIDlet will demonstrate a Text Fi el d that obtains and displays a
series of characters input by a user. Here's the procedure to create and run the
TextFieldTest MIDlet:

1. Create a new project with the name TextFieldTest.

2. Copy and paste the TextFieldTest source code into a text editor.

3. Save the source code as TextFieldTest.java in the directory
\apps\TextFieldTest\src of your WTK installation.

4.  Build and run the project.

TextFieldTest source

Here's the source code for our TextFieldTest MIDlet:
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[*- -

* Text Fi el dTest. j ava

i mport javax.mcroedition. mdlet.*;
i mport javax.m croedition.!lcdui.*;

public class TextFiel dTest extends M Dl et inplenents CommandLi st ener

private D splay display; /
private Form fnmVai n; /
private Comrand cnifest; /
private Command cmEXit; /
private TextField tfText; /

Ref erence to Di splay object
Main form

Cet contents of textfield

Conmmand to exit the M D et
Textfield

—~——— — —

public TextFiel dTest ()
{

}

di splay = Display. getD splay(this);

[/l Create commands
cnTest = new Command(" Get Contents", Commrand. SCREEN, 1);
cnExit = new Command("Exit", Command. EXIT, 1);

/1 Textfield for phone nunber
tf Text = new TextFi el d("Phone:", "", 10, TextFi el d. PHONENUVBER) ;

/] Create Form add Commands and textfield, |listen for events
f mvai n = new For m(" Phone Numnber");

f mvai n. addConmmand( cnExi t) ;

f mvai n. addConmmand( cnilest ) ;

f mvai n. append(tf Text);

f mvai n. set CommandLi st ener (t hi s);

/1 Called by application nmanager to start the MD et.
public void startApp()

di spl ay. set Current (fmVai n);

public void pauseApp()

{

}

public void destroyApp(bool ean unconditi onal)

{

}

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

if (c == cnest)

Systemout.println("TextField contains: " + tfText.getString());

lzlse if (c == cnExit)

{
dest royApp(fal se);
noti f yDestroyed();

TextFieldTest output

ibm.com/developerWorks

Working with a Text Fi el d is straightforward. As characters are entered, they are
shown in the Text Fi el d. What is unique about this particular Text Fi el d is that
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we have set the constraint field to Text Fi el d. PHONENUMVBER. Therefore, only
those values that are relevant for phone numbers will be allowed. Figure 18 shows

how the WTK device emulator displays a Text Fi el d component that allows only
characters valid in a phone number.

Figure 18. A TextField component with the phonenumber constraint

T-llll
Phone Humber
Phone: |123 456 7390

Get Contents (et Contents

Ve

Y
L SELECT
.

When you select the Get contents command the current value of the Text Fi el d
will be printed on the console, as shown in Figure 19.
Figure 19. A TextField content display

WAl J2ME Wireless Toolkit - TextFieldT est
File Edit Project Help

J @;rﬂew Project ... %DJJEH Project ... | %,z Settings .. %I Eildd %p Fur | ggear Consale
J Device:; IDEfaurtCnlan'hnne j

Project "TextFieldTest" loaded ﬂ
urning with storage root DefaultColorPhone
extField contains: 1234567590

Adding a new constraint
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Now let's see what happens when we add a second constraint -- a password

modifier -- to our example Text Fi el d

Here's the original Text Fi el d
10, TextFi el d. PHONENUVBER) ;

new Text Fi el d(" Phone:

tfText =

And here's the new one:
Text Fi el d. PASSWORD) ;

10, Text Fi el d. PHONENUMBER |

tf Text = new Text Fi el d("Phone:
Save the new source code, build, and run the MIDlet. You'll now see how input is

masked as each character is entered, as shown in Figure 20

Figure 20. A TextField component with a password constraint
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The ChoiceGroup component
Choi ceGr oup components allow a user to select from a predefined list of entries
There are two Choi ceG oup formats: multi-selection, which are commonly referred
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to as checkboxes and exclusive-selection, which are essentially radio groups. Both
formats are shown in Figure 21.

Figure 21. The two formats of a ChoiceGroup component

T aill

Preferences
Feplace tabs with spaces

ISelect Al

The ChoiceGroupTest MIDlet

Follow these steps to create a multi-selection ChoiceGroupTest MIDlet:

1. Create a new project with the name ChoiceGroupTest.
2. Copy and paste the ChoiceGroupTest source code into a text editor.

3. Save the source code as ChoiceGroupTest.java in the directory
\apps\ChoiceGroupTest\src of your WTK installation.

4.  Build and run the project.

ChoiceGroupTest source

Here's the source code for the ChoiceGroupTest MIDlet:
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| % o e o o f e e o e e e e e e e mmeeeao -
* Choi ceG oupTest.java
*

i mport javax.mcroedition. mdlet.*;
i mport javax.m croedition.|cdui.*;

public class Choi ceGoupTest extends M D et inplenents |tenttatelistener,

private Display display; /1 Reference to display object

private Form fnmVai n; [l Main form

private Comrand cmEXit; /1 A Cormmand to exit the MD et
private Command cnVi ew, /'l View the choice selected

private int selectAlllndex; /1 Index of the "Select Al" option
private Choi ceGoup cgPrefs; // Choice Goup of preferences

private int choi ceGouplndex; // Index of choice group on form
publ i ¢ Choi ceG oupTest ()
{

di splay = Display.getDisplay(this);

/'l Create a multiple choice group
cgPrefs = new Chol ceG oup("Preferences", Choice. MILTIPLE);

/1 Append options, with no associ ated i mages
cgPrefs. append( " Repl ace tabs with spaces”, null);
cgPref s. append("” Save bookmar ks", null);

cgPrefs. append("Detect file type", null);

select All I ndex = cgPrefs. append("Select AIl", null);

cnExi t
cnVi ew

new Command("Exit", Command. EXIT, 1);
new Command(" Vi ew', Conmmand. SCREEN, 2) ;

/]l Create Form add conponents, listen for events
fmvain = new Form("");

choi ceG oupl ndex = fmVai n. append(cgPrefs);

f mvai n. addCommand( cnExi t) ;

f mvai n. addCommand( cnVi ew) ;

f mvai n. set CommandLi st ener (t hi s);

f mVai n. set| tentt at eLi st ener (this);

}
public void startApp()

di spl ay. set Current (f mVai n) ;

Fu?l ic void pauseApp()

public void destroyApp(bool ean unconditi onal)

{1}

public void commandActi on(Conmand c, Displ ayabl e s)
if (c == cnView
{
bool ean sel ected[] = new bool ean[ cgPrefs. size()];

/1 Fill array indicating whether each el ement is checked
cgPref s. get Sel ect edFl ags(sel ected);

for (int i =0; i < cgPrefs.size(); i++)
System out. println(cgPrefs.getString(i) +
(selected[i] ? ": selected" : ": not selected"));

%Ise if (c == cnExit)
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dest royApp(fal se);
not i f yDestroyed();

}

}

public void itenttateChanged(ltemitem
if (item == cgPrefs)

/1 I's "Select all" option checked ?
if (cgPrefs.isSel ected(sel ectAlllndex))

/1 Set all checkboxes to true
for (int i =0; i < cgPrefs.size(); i++)
cgPrefs. set Sel ect edl ndex(i, true);

/1 Remove the check by "Select AI"

cgPrefs. set Sel ect edl ndex(sel ect Al |l I ndex, false);

ChoiceGroupTest output

developerWorks®

As you select and deselect the entries in the Choi ceG oup the display is updated

to reflect your changes. In Figure 22 we see a multi-selection Choi ceG oup

display.

Figure 22. A multi-selection ChoiceGroup display
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Bl etect file t
IZelect All

To output the selection status of each entry, click the View command, as shown in
Figure 23.

Figure 23. Displaying the selection status on the ChoiceGroup component
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Feplace tabs with spaces: selected
Save bookmarks: not selected
Detect file type: selected

Jelect All: not zselected

HE IBE

I
Below is the code to print the selection status of each component to the console. We
fill an array of booleans with the selection status and loop through each entry,
printing whether or not each one is active.
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public void commandActi on( Conmand c, Displ ayabl e s)
{
if (c == cnView
{
bool ean sel ected[] = new bool ean[ cgPrefs. size()];

/1 Fill array indicating whether each el ement is checked
cgPrefs. get Sel ect edFl ags(sel ected);

for (int i =0; i < cgPrefs.size(); i++)
Systemout.println(cgPrefs.getString(i) +
(selected[i] ? ": selected" : ": not selected"));

else if (c == cnExit)

{
destroyApp(fal se);
noti fyDestroyed();

The select-all feature

There is no "select-all" feature built into a multi-selection Choi ceG oup. Supporting
such a feature is quite simple, however. First, make note of the index of our
select-all entry when creating the Choi ceG oup:

/1l Create a multiple choice group
cgPrefs = new Chol ceG oup("Preferences", Choice. MILLTIPLE);

/1 Append options, with no associ ated i mages
cgPrefs. append("Repl ace tabs with spaces", null);
cgPrefs. append(" Save bookmar ks", null);

cgPrefs. append("Detect file type", null);

sel ect All I ndex = cgPrefs. append("Select All", null);

When a change in the Choi ceGr oup is triggered, the method

I t enSt at eChanged() will be called. Inside this method, check to see if the "
sel ect Al |l I ndex " has been chosen. If so, loop through the Choi ceG oup,
setting each entry to "selected," as shown below:

public void itenttateChanged(ltemitem
if (item == cgPrefs)

/1 I's "Select all" option checked ?
if (cgPrefs.isSel ected(sel ectAlllndex))

/1 Set all checkboxes to true
for (int i =0; i < cgPrefs.size() - 1; i++)
cgPrefs. set Sel ect edl ndex(i, true);

/'l Renove the check by "Select Al"
cgPrefs. set Sel ect edl ndex(sel ect Al |l | ndex, false);

J2ME 101, Part 1: Introduction to MIDP's high-level user interface Trademarks
© Copyright IBM Corporation 2003. All rights reserved. Page 37 of 63


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

developerWorks® ibm.com/developerWorks

Figure 24. The ChoiceGroup component select-all feature
EFlIl".

Preferences

rﬂﬁeplace tabz with zpaces
Flsave hookmarks

The Spacer component

Spacer is an non-visible component that facilitates the positioning of other items on
the display. You can use Spacer s to provide both vertical and horizontal white
space between components, simply by specifying the width and height of each one.
Because a Spacer is not a visual component it does not recognize events.

The Customltem component

The Cust ol t emcomponent lets you create your own | t emcomponents. As with
other | t ems, this type of component can be added to a For mand can recognize
and process events.

Cust onl t ems are drawn onto the display with the pai nt () method. As the creator
of the component, it is up to you to write the code inside pai nt () . The process of
creating a Cust o t emis no different from working with any other Java platform
object that extends another class. The shell of a simple Cust om t emcomponent is
shown below:
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public class Newltem extends Customtem
public Newiten(String | abel)
super (| abel );
) C
protected void paint(Gaphics g, int width, int height)

) c
protected i nt get M nContent Hei ght ()

{

}

protected int getM nContent W dth()

{

}

protected int getPrefContentHeight(int w dth)
{

}

protected int getPrefContent Wdth(int height)
{

}

}

While Cust om t emis one of the most exciting components of the MIDP's high-level
interface, it is beyond the scope of this tutorial for us to create one together. See
Resources to learn more about the Cust oml t emcomponent.

The Imageltem and Image components

Two classes are used to work with display images: | mage and | ragel t em | mage
is used to create an image object and holds information such as the height and
width, and whether or not the image is mutable. | magel t emdefines how an image
will be displayed; that is, whether the image will be centered, to the left, at the top of
the screen, etc.

MIDP offers two types of images: immutable and mutable. An immutable image
cannot be changed once it has been created. Typically, this type of image is read
from a resource such as a file. A mutable image is essentially a chunk of memory. It
IS up to you to create the contents of the image by writing it into the memaory block.
We'll work with immutable images in the sections that follow. You'll learn about
mutable images in Part 2, when we discuss the low-level interface.
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Constructors for the Image and Imageltem classes

Following are the constructors for the | nage and | magel t emclasses:

| mge createl mage(String nane)
| mage createl mage(l mage source)
I mge createl mage(byte[] imageDate, int imageOfset, int inagelLength)
I mge createl mage(int width, int height)
I mage createlmage(lmage i mage, int x, int y, int wdth,
int height, int transform

I mage creat el mage( | nput St ream stream
I mage createRGBI mage(int[] rgb, int width, int height,

bool ean processAl pha)

I mageltem(String |abel, Inage ing, int |ayout, String altText)

Steps for displaying an image

The following code shows how we could create an image from a file, associate it
with an | nagel t emobject, and append the image onto a For m

Form f mvai n = new Forn("I| nages") ;

/1 Create an inmage
I mage i ng = | mage. cr eat el mage("/ house. png");

/1 Append to a form
f mval n. append(new | magelten(nul |, ing, |mageltem LAYOUT_CENTER, null));

The ImageTest MIDlet

The ImageTest MIDlet will display an image that is read from a file. The file will be
stored in the same JAR file that contains the MIDlet. The build-and-run cycle for the
ImageTest MIDlet will be slightly different from the one we've used for earlier MIDlets
because it will incorporate the use of multiple image files. Here's the process for
creating the ImageTest MIDlet:

1. Create a new project with the name ImageTest.

2. Copy and paste the ImageTest source code into a text editor.

3.  Save the source code as ImageTest.java in the directory
\apps\ImageTest\src of your WTK installation.
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4. Create two PNG images, one with the name image_color.png, and the
other with the name image_bw.png. Save these images in the
\apps\ImageTest\res directory.

5.  Build and run the project.

*Note that Portable Network Graphics (PNG) is the only image format required for
any MIDP device implementation. See Resources to learn more about PNG.

ImageTest source

Here's the source code for the ImageTest MIDlet:

| ¥ o e o o o e e e e e e e e e e meemee oo
* | mageTest. j ava
*

i mport javax.microedition. mdlet.*;
i mport javax.m croedition.!|cdui.*;

public class | mageTest extends M Dl et inplenments CommandLi st ener

private Display display; I/ Reference to Display object
private Form fnmVai n; [/ The main form
private Command cmEXit; /1 Command to exit the MD et

public | mageTest ()
di spl ay = Display. getD splay(this);
cnExit = new Command("Exit", Command. EXIT, 1);
fmvain = new Form("");

f mvai n. addConmmand( cnExi t) ;
f mvai n. set CommandLi st ener (t hi s);

try
/1 Read the appropriate i mage based on col or support
I mage i m = | mage. cr eat el mage((di splay.isColor()) ?
"/image_col or.png":"/i mage_bw. png");
f mvai n. append(new I mageltem(null, im |nageltem LAYOUT_CENTER, null));
di spl ay. set Current (f mVai n) ;
catch (java.io.|OException e)
Systemerr.println("Unable to |l ocate or read .png file");
}
public void startApp()

di spl ay. set Current (f mVai n) ;

?ubl ic void pauseApp()
}
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public void destroyApp(bool ean unconditi onal)

%

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

destroyApp(fal se);
not i f yDestroyed();

Color or grayscale?

You most likely noted that the Image source code contains a provision for displaying
the appropriate image based on whether or not a device supports color. When the
application is started the appropriate image will be read from the JAR file, as shown

below:

/1 Read the appropriate i mage based on col or support
I mage i m = | nmage. creat el mage((di splay.isColor()) ?
"/image_col or. png":"/i mage_bw. png");

/1 Create |Inmageltem and append to the form
f mvai n. append(new I magelten(null, im |nmageltem LAYOUT _CENTER, null));

ImageTest output

By default, the WTK emulator uses the Def aul t Col or Phone, and the device will
display the image_color.png file, as shown in Figure 25.

Figure 25. Displaying an image from a default file
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If you change the emulator to use the Def aul t G ayPhone, as shown in Figure 26,
the MIDlet will load bw_image.png.

Figure 26. Changing the default emulator

EEIJZHE Wirelezz Toolkit - ImageT ezt

File Edit Project Help
J @; P Project ... | @1 Dpen Project ... || %,x Settings .. | %' Ewilcd | %p Run || E Clear Console |

I Device: |DefaultGrayPhone ;I

DefautCalarPhone

Default >rayPhone

MediaContralSkin
Mokia_=eties_B0_MDP_Concept_SDK_Beta_0_2
GvertyDevice

The resulting image is shown in Figure 27.

Figure 27. The resulting black-and-white image
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Form summary

In this section you've learned about the various components that can be shown on a
For m Each of the components in this section is a subset of the | t emclass. A For m
can contain any number of | t emobjects. The For mcomponent scrolls the display to
accommodate multiple components, and also handles event processing for every

| t emit contains.

Section 6. List, TextBox, Alert, and Ticker components

List, textBox, alert, and ticker components overview

In this section you will learn about the Li st , Text Box, Al ert, and Ti cker
components of the MIDP high-level interface. Unlike the For mcomponent, which
provides vertical scrolling to accommodate all the components on the display, a

J2ME 101, Part 1: Introduction to MIDP's high-level user interface Trademarks
© Copyright IBM Corporation 2003. All rights reserved. Page 44 of 63


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

ibm.com/developerWorks developerWorks®

Li st, Text Box, or Al ert object takes up the entire display on its own.

Ti cker is somewhat different from the other components discussed in this section,
in that it is not a subclass of Scr een. Rather, it is a variable defined in the Scr een
class. As a result, any object that subclasses Scr een can also display a Ti cker .

Let's quickly review the device display hierarchy to get a feel for where the next set
of components sit in relation to the For mand | t emcomponents.

Figure 28. The complete device display hierarchy

Cne Display object per M|Diet

Vanable im
Tickar

| texgox || ust [ men |[ Fom |

[ ChoiceGroup

[ DateField ] ‘ Imageltem ” Stringtem |

| TextField || Gauge “ Spacer || Cusmmlmm]

The List component
A Li st contains a series of choices presented in one of three formats. We've seen
the multiple-selection and exclusive-selection formats previously, when working with

the Choi ceG oup. The third format available is implicit. Implicit lists are typically
used to represent a menu of choices, as the ImplicitList MIDlet will demonstrate.

The ImplicitList MIDlet

Follow these steps to create the ImplicitList MIDlet:

1. Create a new project with the name ImplicitList.
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2. Copy and paste the ImplicitList source code into a text editor.

3. Save the source code as ImplicitList.java in the directory
\apps\ImplicitList\src of your WTK installation.

4.  Optionally, you can create three PNG images with the names next.png,
previous.png, and new.png. Copy these images into the

\apps\ImplicitList\res directory.

5. Build and run the project.

ImplicitList source

Here's the source code for our ImplicitList MIDlet:

| ¥ o e o o e e o e e e e e e e e mmeeeao -
* ImplicitList.java
*

i mport javax.mcroedition. mdlet.*;
i mport javax.m croedition.!lcdui.*;

public class InplicitList extends MD et inplenents ComrandLi st ener

private Display display; /'l Reference to Display object
private List |sDocunent; /1 Main |ist
private Comrand cmEXit; /1 Command to exit

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

[/l Create the Commands
cnExit = new Command("Exit", Command. EXIT, 1);

try

/| Create array of image objects

I mge i mages[] = {I mage. createl mage("/next.png"),
| mage. cr eat el mage("/ previ ous. png"),
| mage. cr eat el mage("/ new. png")};

/| Create array of corresponding string objects
String options[] = {"Next", "Previous", "New'};

// Create |list using arrays, add commands, |isten for events
| sDocunent = new List("Docunment Option:", List.IMPLICIT, options,

/1 If you have no images, use this line to create the |ist
/

| sDocunent = new List("Docunent Option:", List.IMPLICIT, options, null);

| sDocunent . addCommand( cnExi t) ;
| sDocunent . set CommandLi st ener (t hi s);

}
catch (java.io. | OException e)

Systemerr.printiln("Unable to | ocate or read .png file");

}
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public void startApp()

di spl ay. set Current (| sDocunent) ;
}

public void pauseApp()

{
}
public void destroyApp(bool ean unconditi onal)
{
}
public void commandActi on( Conmand c, Displ ayabl e s)
{
/1 1f an inplicit |ist generated the event
if (c == List.SELECT_COMVAND)
{
switch (| sDocunment. get Sel ect edl ndex())
case O:
System out . println("Next selected");
br eak;
case 1:
System out . printl n("Previous sel ected");
br eak;
case 2:
System out . printl n("New sel ected");
br eak;

}
i}lse if (c == cnExit)

destroyApp(fal se);
not i f yDest royed();

ImplicitList output

With this example, we included several images to display alongside each entry in the
list. The code block to allocate the images and labels of each string is shown here:

/1 Create array of inmge objects

I mage i nages[] = {I mage. createl mage("/ next.png"),
| mage. creat el mage("/ previ ous. png"),
| mage. creat el mage("/ new. png") };

/1l Create array of corresponding string objects
String options[] = {"Next", "Previous", "New'};

/1 Create list using arrays, add comands, |isten for events

| sDocunent = new List("Docunent Option:", List.IMPLICIT,
options, inmges);

The I nplicitLi st and associated image output are shown in Figure 29.
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Figure 29. ImplicitList output
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As previously mentioned, an implicit list is typically used to represent a menu of
choices. We've completed the first step in working with a menu-style interface -- as
shown in Figure 29 on the previous section, ImplicitList output, the | npl i ci t Li st
component now displays each entry. We can see how the list is managed internally
by reviewing the code inside commandAct i on() .

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

/1 If an inmplicit |ist generated the event
if (c == List.SELECT_COMVAND)
{
swi tch (I sDocunent. get Sel ect edl ndex())
case O:
System out. println("Next selected");
br eak;
case 1:
Systemout . println("Previous sel ected");
br eak;
case 2:

Systemout. println("New sel ected");
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br eak;

}
}

Whenever an entry is selected, we use a switch statement to determine which one

generated the call. For this MIDlet, we simply print a message to the console, as
shown in Figure 30.

Figure 30. ImplicitList console output
E J2ME Wireless Toolkit - ImplicitList

File Edit Project Help

| @ Clear Consale

‘ @; Bleswn: Project ... % Cpen Project . || %‘; Settings ... %' Biiiled @p Fun
I Device: IDefaurtCDll:urPhnne ;I

e selected L}s i!

An ImplicitList without images
If you opt not to create or show the PNG images, you can change the code that

creates the | npl i ci t Li st MIDlet by simply specifying nul | for the parameter that
references the array of images, as shown below:

| sDocunent = new List("Docunent Option:", List.IMPLICIT, options, null);
Figure 31 shows the result of this change.

Figure 31. An ImplicitList without the Image
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The TextBox component
Text Box components are used to allow for multiple-line input. The Text Box and

Text Fi el d components share the same constraints (see TextField constraints ) for
specifying the type of content allowed (for example, ANY, EMAI L, URL, etc.).

Here's the constructor for a Text Box:

TextBox(String title, String text, int naxSize, int constraints)

The TextBoxTest MIDlet

Here are the steps for creating a TextBoxTest MIDlet:

1. Create a new project with the name TextBoxTest.

2. Copy and paste the TextBoxTest source code into a text editor.
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3.  Save the source code as TextBoxTest.java in the directory
\apps\TextBoxTest\src of your WTK installation.

4. Build and run the project.

TextBoxTest source

Here's the source code for the TextBoxTest MIDlet:

% e e e e

* Text BoxTest.java

i mport javax.mcroedition. mdlet.*;
i mport javax.m croedition.!lcdui.*;

public class Text BoxTest extends M D et inplenents ConmandLi st ener

private Display display; /'l Reference to Display object
private TextBox tbd i p; /1 Main textbox
private Comrand crEXit; /1 Command to exit

publ i ¢ Text BoxTest ()
{
di splay = Display. getD splay(this);

/'l Create the Conmmands. Notice the priorities assigned
cnExit = new Command("Exit", Command. EXIT, 1);

— —+ —+

bClip =
bd i p. addComand( cmExi t) ;
bd i p. set CommandLi st ener (t hi s);

}
public void startApp()

di spl ay.setCurrent (tbCd ip);
}

public void pauseApp()

{
}
public void destroyApp(bool ean unconditi onal)
{
}
public void commandActi on( Conmand c, Displ ayabl e s)
{
if (c == cnExit)

destroyApp(fal se);

noti fyDestroyed();
}
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TextBoxTest output
The Text Box component supports multiple lines of input, as shown in Figure 32.

Figure 32. TextBox component output

Contents go here. This component
can accept multiple lines of text|

Should you need to change the type of content that a user can enter into a
Text Box, you would simply change the constraint parameter. For example, if you
added the declaration shown below only numeric values would be accepted.

tbdip = new Text Box(" Text box Test", "Contents go here..", 125, TextField. NUMERI C);

The Alert and AlertType components

An Al ert is essentially a very scaled-down dialog box. There are two types of
Al er t : modal, which displays the dialog until acknowledged by the user, and
non-modal, which is displayed for a specified number of seconds.

The constructors for an Al ert are shown below:

J2ME 101, Part 1: Introduction to MIDP's high-level user interface Trademarks
© Copyright IBM Corporation 2003. All rights reserved. Page 52 of 63


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

ibm.com/developerWorks developerWorks®

~

Alert(String title)
Alert(String title, String alertText, |Inmage alertlnmge, Al ertType al ertType)

~

The Al ert Type component uses sound, rather than a visual cue, to notify the user
of an event. For instance, you could program the Al ert Type to play a particular
sound to signal a user error.

The Al ert Type component comes with five pre-defined sounds: alarm,
confirmation, error, info, and warning.

Looking back at Al ert constructors, notice that an Al ert can also include a
reference to a Al ert Type. The end resultis an Al ert dialog that is preceded by
the sound indicated in the Al ert Type.

The AlertTest MIDLet

The MIDlet we create in this section will demonstrate how the Al ert and

Al ert Type components can work together. We'll start with an exclusive

Choi ceG oup that contains an entry for each sound that can be broadcast by the

Al er t Type component. When you select one of the entries, the Al ert dialog will
declare which entry has been chosen and the Al ert Type component will output the
appropriate sound. Here are the steps to create and run the AlertTest MIDlet:

1. Create a new project with the name AlertTest.

2. Copy and paste the AlertTest source code into a text editor.

3. Save the source code as AlertTest.java in the directory
\apps\AlertTest\src of your WTK installation.

4. Build and run the project.

AlertTest source

Here's the source code for our AlertTest MIDlet:

| * o e o e o e e e e e e e e e e e e e e ao -
* AlertTest.java

i mport javax.mcroedition. mdlet.*;
i mport javax.m croedition.!|cdui.*;

public class AlertTest extends M Dl et inplenments |Itenfstatelistener, ConmmandLi st ener

private Display display; /'l Reference to display object
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Main form
Command to exit the MD et
Choi ce group

private Form f nm\ai n; /
private Conmand cnExit; /
private Choi ceGoup cgSound; /

~——

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

/'l Create an exclusive (radio) choice group
cgSound = new Choi ceG oup(" Choose a sound", Choice. EXCLUSI VE);

/'l Append options, with no associ ated i mages
cgSound. append( "I nfo", null);

cgSound. append( " Confirmation", null);
cgSound. append( " War ni ng", null);

cgSound. append(" Al arm', null);

cgSound. append("Error", null);

cnExit = new Command("Exit", Command. EXIT, 1);

/|l Create Form add conponents, listen for events
fmvai n = new Form("");

f mvai n. append( cgSound) ;

f mvai n. addCommand( cnExi t) ;

f mvai n. set CommandLi st ener (t hi s);
f mvai n. set | t entt at eLi st ener (t hi s);

}
public void startApp()

di spl ay. set Current (f mVai n) ;

?u?l ic void pauseApp()

public voi d destroyApp(bool ean unconditi onal)

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

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

}
public void itenttateChanged(ltemitem
Alert al = null;

switch (cgSound. get Sel ect edl ndex())
{

case O:
al = new Alert("Alert sound", "Info sound",
nul |, AlertType.|NFO;
br eak;
case 1:
al = new Alert("Alert sound", "Confirmation sound",
nul |, AlertType.|NFO;
br eak;
case 2:
al = new Alert("Alert sound", "Warning sound",
nul |, AlertType.|NFO;
br eak;
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case 3:
al = new Alert("Alert sound", "Al arm sound",
null, Al ertType.|NFO;
br eak;
case 4.
al = new Alert("Alert sound", "Error sound",
nul |, AlertType.|NFO;
br eak;
if (al !'= null)

/1 Wait for user to acknow edge the alert
al . set Ti meout (Al ert . FOREVER) ;

/1 Display alert, show nain formwhen done
di spl ay. setCurrent (al, fmvain);

AlertTest output

The main interface for the AlertTest MIDlet is a Choi ceG oup, which lists each
available Al er t Type, as shown in Figure 33.

Figure 33. A ChoiceGroup for selecting alert types

l:F aill

Choose a sound

IE:'Im‘n:n
'::'CanirrnatiDn

AEring

J2ME 101, Part 1: Introduction to MIDP's high-level user interface Trademarks
© Copyright IBM Corporation 2003. All rights reserved. Page 55 of 63


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

developerWorks® ibm.com/developerWorks

When you select an entry, an Al ert dialog informs you which sound has been
selected and the appropriate sound is played, as shown in Figure 34.

Figure 34. The ChoiceGroup component displays selection status

Creating a modal Alert
Once again, the code below demonstrates how we can implement the Al ert and

Al ert Type components together. The code also demonstrates how to create a
modal (versus non-modal) dialog box.

al = new Alert("Alert sound", "Error sound", null, Al ertType.|NFO;

/1 Wit for user to acknow edge the alert
al . set Ti meout (Al ert . FOREVER) ;

By simply setting the timeout value to Al ert . FOREVER, you ensure that the alert
will play or display, or both, until acknowledged by the user.

The Ticker component
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The Ti cker component presents a horizontal scrolling banner. The only parameter
you can specify for the Ti cker is the text message to display. The rate and
direction of the scrolling is determined by the device implementation.

The constructor for Ticker is as follows:

Ticker(String str)
Referring to the device-display hierarchy one last time in Figure 35, notice that the
Ti cker component is not a subclass of Scr een. Rather, Ti cker is a variable in
the Scr een class. This means that a Ti cker can be attached to any subclass of
Screen, includingan Al ert .

Figure 35. The complete device display hierarchy

One Display object per MIDiet

Variable in

[ TexiBox 1 ‘ List ] | Aden

[ ChoiceGroup

[ DateField ] ‘ Imageltem ]| Stringtem |

| TextField || Gauge “ Spacer || Cusmmlmm]

Finally, here is the definition of Ti cker, as shown inside the Scr een class:

public abstract class Screen extends Displ ayabl e

|'o'ri'vate Ti cker ticker = null;

The TickerTest MIDlet
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The final MIDlet we will create together for this first half of the tutorial utilizes a Li st
component and a Ti cker component. The Ti cker scrolls across the top of the
display, while the Li st shows a series of products. Here are the steps to create the
TickerTest MIDlet:

1. Create a new project with the name TickerTest.
2. Copy and paste the TickerTest source code into a text editor.

3. Save the source code as TickerTest.java in the directory
\apps\TickerTest\src of your WTK installation.

4.  Build and run the project.

TickerTest source

Here's the source code for our TickerTest MIDlet:

| ® 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 eaeaaaaaas
* TickerTest.java
*

i mport javax.mcroedition.mdlet.*;
i mport javax.m croedition.!|cdui.*;

public class TickerTest extends M Dl et inplenments CommandLi st ener

{
private Display display; // Reference to Display object
private List |sProducts; /[ Products
private Ticker tkSale; /[ Ticker
private Conmand cnExit; // Command to exit the MD et
public TickerTest ()
di spl ay = Display.getDisplay(this);
cnExit = new Command("Exit", Command. SCREEN, 1);
tkSale = new Ticker("Sale: Real Inmtation Cuban Cigars...10 for $10");
| sProducts = new List("Products", Choice.lMPLICIT);
| sProducts. append("Wcker Chair", null);
| sProducts. append(" Cof fee Table", null);
| sProducts. addComuand(cnExi t);

| sProduct s. set ConmandLi st ener (t hi s);
| sProducts. set Ti cker (tkSal e);

public void startApp()
di spl ay. set Current (| sProducts) ;

?ubl ic void pauseApp()
}
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public void destroyApp(bool ean unconditi onal)
}

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

if (c == List.SELECT_COVVAND)
switch (IsProducts. get Sel ect edl ndex())
{
case O:
Systemout. println("Chair selected");
br eak;
case 1:

Systemout. println("Tabl e sel ected");
br eak;

}
;:alse if (c == cnExit)

dest royApp(true);
noti f yDestroyed();

TickerTest output

Below is the TickerTest MIDlet's output. Notice that the scrolling Ti cker appears at
the top of the device display and the Li st appears below.

Figure 36. The TickerTest MIDlet
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Screen summary

In this section you've been introduced to the Text Box, Li st, and Al ert
components. Each of these components is a subclass of Scr een. Unlike the | t em
components discussed in the previous section, components that subclass Scr een
can only be displayed on a device display one at a time.

Also introduced in this section was the Ti cker component, which is not a subclass
of Scr een. Rather, Ti cker is a variable in the Scr een class, which can be
attached to any subclass of Scr een.

This completes our discussion of the high-level user interface components within
MIDP.

Section 7. Wrap-up
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Summary

You've completed the first part of this two-part introduction to J2ME and MIDP. In
this first part of the tutorial, you've learned about the user-interface components that
comprise MIDP's high-level API, as well as the two event-handling techniques for the
API. As part of the tutorial, you've also gained considerable hands-on experience
with creating and running MIDlets in the J2ME environment.

At this point, you know enough to start creating your own MIDlets with simple
user-interface capabilities. In Part 2 of the tutorial, we'll expand on what you've
learned here, with an introduction to MIDP's low-level user interface components.
The low-level API component are more complex than the ones discussed here, but
they'll also afford you a lot more control over the look-and-feel of your mobile device
applications.
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Resources

Learn
* Don't miss the other content in the J2ME 101 series:

e "J2ME 101, Part 2: Introduction to MIDP's low-level UI" ( developerWorks,
December 2003)

* " J2ME 101, Part 3: Inside the Record Management System" (
developerWorks, December 2003)

* " J2ME 101, Part 4: The Generic Connection Framework" (
developerWorks, January 2004)

» Also see the IBM Developer Kits for the Java platform page.

» Explore the power of the JAR file format in " JAR files revealed"” (
developerWorks, October 2003).

» If you are new to the Wireless Toolkit, " MIDlet development with the Wireless
Toolkit" ( developerWorks, March 2003) provides an excellent starting point for
learning to use it.

* To learn more about the PNG image format, visit the PNG Website.

» Mikko Kontio's " Custom GUI development with MIDP 2.0" ( developerWorks,
May 2003) is a good introduction to the Cust om t emclass.

* The WebSphere Micro Environment provides an end-to-end solution connecting
cellular phones, PDAs, and other pervasive devices to e-business.

» The alphaWorks Web Services Toolkit for Mobile Devices provides tools and a
run time environments for developing applications that use Web services on
small mobile devices, gateway devices, and intelligent controllers.

» Core J2ME (Prentice Hall PTR, 2002) by John W. Muchow is a comprehensive
guide to J2ME development. You can also visit the Core J2ME Web site for
additional articles, tutorials, and developer resources.

» The developerWorks Wireless zone offers a wealth of technical content on
pervasive computing.

* You'll find hundreds of articles about every aspect of Java programming in the
dW Java technology zone.

» Also see the Java technology zone tutorials page for a complete listing of free
Java-related tutorials from developerWorks.

Get products and technologies
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* Download the JDK version 1.4.1.
+ Download the J2ME Wireless Toolkit version 2.0.

About the author

John Muchow
John Muchow is a contributing developerWorks author.
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