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This tutorial will walk through the basics of using Push technology with MIDP 2.0,
including development of a MIDlet that will be activated based on an incoming SMS
message (Simple Message Service).

Section 1. Before you start

About this tutorial

With the Mobile Information Device Profile (MIDP) version 1.0, the Application
Manager System (AMS) was the only means to start a MIDlet. Although the AMS is
still ultimately responsible for installing, managing, starting, and stopping MiDlets,
MIDP 2.0 applications can now be started based on a request from a remote
connection or scheduled timer.

This new feature brings with it a wealth of potential applications. For example, a
remote application can push stock quote information on an hourly basis to a mobile
device. Or how about this -- notifications from the corporate office can be sent to
road warriors to alert them of schedule changes. Using the alarm feature, a MIDlet
can now offer up reminders of scheduled events, such as a reminder of a meeting
an hour before it begins.

This tutorial will walk through the basics of using Push technology with MIDP 2.0,
including development of a MIDlet that will be activated based on an incoming SMS
message (Simple Message Service).
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Section 2. Download and install the software

Required components

You'll need two different software tools before you can go any further:

* The Java Development Kit (JDK)
* The Wireless Toolkit (WTK)

Each of these tools is discussed in the next panels

Download the Java Development Kit

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 we are here),
you will need to download JDK version 1.4 or greater.

Download JDK version 1.4.1.

Download the Wireless Toolkit

The Sun Microsystems Wireless Toolkit is an integrated development environment
(IDE) for creating Java 2 Platform, Micro Edition (J2ME) applications, commonly
referred to as MIDlets.

The WTK download contains an IDE, as well as the libraries required for creating
MiDlets.

Download J2ME Wireless Toolkit 2.0.

This tutorial builds on an earlier developerWorks tutorial -- an excellent starting point
if you are new to the Wireless Toolkit.

MIDlet development with the Wireless Toolkit.

Install the software
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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)

The Wireless Toolkit is contained within a single executable file, which you
downloaded in the previous section. 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 3. MIDlet activation

Three ways to start a MIDlet

Once installed on a mobile device, a MIDlet can be activated in one of three ways:

* User request
* Incoming network connection
» Scheduled alarm

Let's quickly review network- and alarm-based activation.

Incoming network connection

The Application Manager System (AMS) can monitor port activity looking for a
specific connection type and port. With the additional network connectivity options in
MIDP 2.0, an incoming network request can be any of the following types:

* Message-based, such as SMS
» Packet-based, such as datagram

+ Stream-based, such as socket
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Scheduled alarm

In addition to an incoming network connection, a MIDlet can be activated at a
specific time. This can be very useful for repeating events such as reminders for
meetings or other appointments.

An alarm time is specified using a long integer, with the same format as the
Dat e. get Ti me() method. The integer represents the number of milliseconds since
January 1st, 1970.

Section 4. Registration

Types of registration

In order for a MIDlet to be notified of an incoming network connection or to "wake
up" at a scheduled time, it must register these requests with the AMS. The AMS
manages a list of acceptable incoming network connections and time-based alarms
in what is referred to as the push registry. Requests are registered in one of two
ways:

* Dynamically, at run time

 Statically, through entries in the Java Application Descriptor (JAD) file

Dynamic registration

Dynamic registration occurs when a MIDlet notifies the AMS at run time of its intent
to allow incoming network connections or to be activated sometime in the future
through an alarm.

Call the r egi st er Connecti on() method in the PushRegistry class to register
network connections,:

regi ster Connection(String connection, String mdlet, String filter)

For alarm registration, prior to exiting the MIDlet, call the r egi st er Al arm()
method in the PushRegistry class:
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registerAlarm(String nmdlet, |long tine)

Dynamic registration for incoming network connection

Below is a sample call to the r egi st er Connecti on(String connecti on,
String mdlet, String filter) nethod.

PushRegi stry. regi st er Connecti on("datagram//:2000", this.getd ass().getNanme(), "*");

As with static registration, the connection URL is given the name of the MIDlet to
invoke and any filter to be applied to the sender. Notice how | specify the current
(active) MIDlet using the get Cl ass() . get Nane() method.

Dynamic registration for alarm

Below is a sample calltotheregi sterAlarm(String mdlet, long tine)
method.

Date now = new Date();
PushRegi stry. registerAl arn(this.getd ass().getName(), now. getTinme + (1000 * 60 * 60));

This requests that the AMS activate this MIDlet one hour from the current time.
Remember, the 'time' parameter is specified in milliseconds -- 3,600,000
milliseconds equals one hour.

Note: Only one alarm per MIDlet can be registered at any time.

Static registration

Incoming network requests can be defined in the JAD file. This type of request is
considered static in that the sender and connection type are known when the MIDlet
Is installed. A static registration is defined using the M Dl et - Push- <n> attribute.

M Dl et - Push- <n>: <Connecti onURL>, <M Dl et G assNane>, <Al | owedSender >

where:
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» ConnectionURL is the connection string specifying the URL to monitor for
incoming connection.

* MiIDletClassName is the MIDlet class name to invoke.

» AllowedSender is the filter to specify what senders are allowed to request
an incoming connection.
Examples of static registration
Examples of the M DI et - Push- <n>: <Connecti onURL>,

<M Dl et O assNane>, <Al | owedSender > are:

M Dl et - Push-1: sns://:1000, PushDenob, *
M Dl et - Push-2: socket://:100, corej2nme. NewsLi nk, *

When setting the Al | owedSender parameter as an asterisk (*), the AMS accepts
requests from any sender over the specified port. The specifics of each parameter
will be shown as the tutorial progresses.

Note: Alarm-based activation is not supported through static registration.

Removing registration

Whenever a MIDlet suite is uninstalled, the AMS removes any static registrations.
Should you need to remove a dynamic registration, call the

PushRegi stry. unregi st er Connecti on() method specifying the URL to
remove:

Example:
PushRegi stry. unregi st er Connecti on("dat agram//:2000")

Note: Static registration entries can only be changed by uninstalling a MIDlet,
making the changes to the JAD file, and re-installing the MIDlet. Because dynamic
registration is performed at run time, changes can be made at any time.
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Section 5. Example: Incoming network connection, Part
1

Overview

The following example walks you through creating, packaging, downloading, and
testing a MIDlet that is activated by an incoming SMS message.

This MIDlet relies on static push registration. If you recall, this means an entry
specifying the incoming network parameter must be added in the JAD file. Also, you
will step through using WTK to simulate sending an SMS message to an emulated
device.

The following example shows how an incoming message will look on the emulator
when the application is complete.

Figure 1. SMS message

':F il
From: =m=+5550000

EM developerdiorks rocks!

Creating the project

To create the project:
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1. Start the wireless toolkit.
2. Select New Project.

3.  Enter the values shown in Figure 2.
Figure 2. Wireless Toolkit

=5l J2ME Wireless Toolkit =10l x|

File Edit Frojest Help

J @; Mewe Project .. % Cpen Project .. || <>, SETE. .. | f Bl <>l» R | g Clear Console
J Device: IDefaurtCDlu:urP'the LI
Create a new project or opeh an existing one =

X|

i
Project Mame IPushDemD

MiDlet Clazs Matne IPushDemD

Create Project | Cancel |

4. Click Create Project.

5. Click OK when the settings dialog box is displayed.

Writing the code

1. Using a text editor, enter (or cut and paste) the following code.

i mport javax.mcroedition. mdlet.*;
i mport javax.mcroedition.io.*;

i mport javax.m croedition.lcdui.?*;
i mport javax.wrel ess. messagi ng. *;
i mport java.io.*;

public class PushDenp extends M D et inplenents CommandLi st ener

private Display display;
private Comand crExit;

/'l Reference to display
/
private Alert alertlncom ngMessage; /
/
u

/ Conmand to exit

/ lIncom ng message

/| Port to listen for connection

I'l1; // Connection for receiving
/'l the nessage

Message i ncom ngMessage; /1 I ncom ng nmessage

publ i ¢ PushDeno()

I nt incom ngPortNum = 1000;
MessageConnecti on i ncom ngConnection = n

di splay = Display.getD splay(this);

al ertl ncom ngMessage = new Al ert ("I nconm ng Message");
al ertl ncom ngMessage. set Ti neout (Al ert. FOREVER) ;
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cnExit = new Command("Exit", Command. EXIT, 1);
al ert |l ncom ngMessage. addComuand( cnExi t) ;

al ert |l ncom ngMessage. set ConmandLi st ener (t hi s);

?ubl ic void startApp()

String connectlList[];

/'l Was the M D et started by an incomi ng connection?

connect Li st = PushRegi stry.|istConnections(true);

if (connectList == null || connectList.length == 0)

/Il Started by the user, exit
dest royApp(fal se);
noti fyDestroyed();

el se /] Started froman inconm ng connection

{
try
{

i ncom ngConnecti on = (MessageConnecti on) Connector.open("snms://:" +

i ncom ngPort Nunj ;

/'l Receive the nessage

i ncom ngMessage = i ncom ngConnecti on. receive();

/1l If it's a text nessage, add it to the alert

developerWorks®

i f(incom ngMessage != null && incom ngMessage instanceof Text Message)

al ertl ncom ngMessage.setTitle("From " +
i ncom ngMessage. get Address());

al ert |l ncom ngMessage. set Stri ng(((Text Message) i ncom ngMessage)

get Payl oadText ());

/1 Display the nessage
di spl ay. set Current (al ertl ncom ngMessage) ;

cat ch(1 CException e)
Systemout.println("l O Exception!");

}
}

public void pauseApp()

{

}

public void destroyApp(bool ean unconditi onal)

}

| ® e e e e e e e e e e e e e e e e e e e e e e e e d e e eaeaaaaaal
* Event handling

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

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

}
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2. Save the code using the path:
x:\WTK20\apps\PushDemo\src\PushDemo.java, where x:\WTK20\ is the
drive letter and path of the WTK installation.

Simulating Over-the-Air (OTA)
As mentioned previously, J2ME-enabled devices are equipped with an Application

Manager System (AMS) to assist in downloading, installing, and configuring J2ME
applications. The WTK can simulate this process, which | will step through next.

Packaging the MIDlet

Before going any further, you need to package the MiDlet into a JAR file and create
the associated JAD file. The steps to do this are:

1. Create the push registry entry.

2.  Build the MIDlet.

3. Create the JAR and JAD files.

Create the push registry entry
This MIDlet uses static registration. Here is how to specify the attributes inside the
JAD file:
1. Select Settings on the WTK application.
2. Select the Push Registry tab.
3. Click Add.
4.  Enter the information shown in Figure 3 and select OK.
Figure 3. Push Registry

Where:
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» The Connection URL refers to the port that is monitored for an incoming
network connection.

» The Class refers to the MIDlet that will be invoked when a message
arrives.

» With the Allowed Sender set to "', the AMS does not perform any filtering
on the incoming request (that is, any sender is allowed).

Build the MIDlet

To compile and preverify the MIDlet, select Build from the WTK toolbar.

Figure 4. Build MIDlet
El J2ME Wireless Toolkit - PushDemo

File Edit Project Help

J %ﬁ fewe Project ... % Open Project .. || @v‘ Settings ... | % Eiiled | @[} Run || @ Clear Conzole
— = ]

J Device: IDefauﬂCDIan‘hnne |_Etﬁ1d the curent project |

Project settings sawved -

Euilding "PushDewno™
Fuild complete

Create the JAR and JAD files

To package the MIDlet, select Project>Package>Create Package from the WTK
toolbar.

Figure 5. Package
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EEE J2ME Wireless Toolkit - PushDemo

File  Edit | Project Help

J e New Build Project ... || %, Seftings .. | % Build | % Run | 7 Clear Conzoale
—— Llean
J Device: IE Eun LI
Project : Create Package
Settings Create Obfusd Create Package]
Froject .
1 Rur wia OTA
Debug
Settings ...

WTK pulls together all the information necessary to create both the JAR and JAD
files. If you have ever created a JAR or JAD file the old-fashioned way, editing the
files yourself, you'll truly appreciate the ease and accuracy with which WTK creates
these files. You no longer need to concern yourself that the JAR file size specified in
the JAD file entry MIDlet-Jar-Size matches the actual file size as created by the
pre-verifier, as this is managed by WTK.

Reviewing the JAD file

Take a moment to view the settings within the JAD file. Work your way down the file
hierarchy to the x:\WTK20\apps\PushDemo\bin directory. Here you'll find both the
JAR and JAD files.

Figure 6. Review JAD file

Implementing Push technology with J2ME and MIDP Trademarks
© Copyright IBM Corporation 2003. All rights reserved. Page 12 of 27


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

Implementing Push technology with J2ME and MIDP
© Copyright IBM Corporation 2003. All rights reserved.

ibm.com/developerWorks
BN C:\WTK20\apps\PushD emo\bin - [Of %]
File Edit Yiew Favoites JToolz Help s
Dok - ) - T | ) seaich (i Foidess | [3] ‘
Address | ) C\WTK20\apps'PushDemo\bin x| Ed Go |
Folders »  Mame = | Size | Type | Dat
T e emoame i) MAMIFEST_MF 1KE  MF File 51
= PushD = =
J_j“mn &l &l PushDemo b 1KB  HTML Document 641
& k [&]: PushDemo.jad 1EE MIDPJavadpplicat.. 51
&3 classes 4] PushDeme jar 4KB Executable Jar File 51
b
) res _|
) a1
) impclasses
) tmplib |ﬂ
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Looking inside the JAD file, you can see the push registry entry previously created.

et-1: PushDeno, , PushDeno

et-2: PushDenpAl arm , PushDenpAl ar m
et-Jar-Size: 3528

et-Jar-URL: PushDeno.j ar

et - Nanme: PushDenp

et-Push-1: sns://:1000, PushDeno, *
et - Vendor: Sun M crosystens
et-Version: 1.0

oEdi ti on-Configuration: CLDC 1.0
oEdition-Profile: MDP-2.0

2T
©0QUUUUDUU

At this point you have all that you need to move to the next step: testing an incoming
connection.

Installing the MIDlet via OTA, Step 1

At this point in the "real world," the packaged files (JAR and JAD) would be placed
on a remote machine. A J2ME-enabled device would use a built-in browser to
access the URL where the files are located, and could select, download, and install
the MIDlet. With WTK, you can simulate this process.

Begin by selecting Run via OTA from the WTK Project menu. After the AMS starts,
click Apps. Click Menu and select Launch to start the install application.

Figure 7. AMS Step 1
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Installing the MIDlet via OTA, Step 2

The install application will present a URL, simulating access to a server that is
hosting J2ME MIDlets. Select Menu, and select Go. This initiates a connection to
the URL (simulating this action) and downloads a list of available MIDlets.

Figure 8. AMS Step 2
| G HEC

Enter a website to Install From:

Enter a website to Install From: J§Getting Install List

Downloading..

bty Mocalhost: 3006PushDemobi

http: Mocalhost: 3006PushDemodtki
m‘F‘ushDemn.htm‘

m‘F‘ushDemu.htm‘

Menu

Website:
Htty Mocalhost: 3006/PushDemoikin!
PuzhDermo kit

Menu iiEack
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Installing the MIDlet via OTA, Step 3

The only MIDlet available will be the push example. Select Install to begin. The
AMS always begins by downloading only the JAD file. This gives the AMS the
opportunity to check software version information, available memory, and other
configuration details. If for some reason the AMS cannot load the MIDlet, this is
where you would be notified, and the installation process would end.

Click Install to begin downloading the JAR file.

Figure 9. AMS Step 3
ﬁ-llll

] |

Installing PushDeno.jad Confirmation

PushDemo jad Downloading Are you sure you sweant to install
the "PuzhDemo"?
application Size: 4 K
description
file...

Version: 1.0
Yendor: Sun Microsystems

Website: PushDemo jar

Website:
hitp: Mocalhost 3006PushDemodhind

Inztall

Installing the MIDlet via OTA, Step 4

Once the download begins, even though you are simulating the OTA process, you
are prompted with two dialog boxes requesting permission to start the MIDlet based
on incoming requests (our push functionality) and whether you are willing to accept
charges for airtime when receiving incoming network data. Select Yes, always.
Don't ask again for both scenarios.

Figure 10. AMS Step 4
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Installing the MIDlet via OTA, Step 5

With the download complete, you are returned to the AMS applications menu. Select
Back to return to the AMS start screen.

At this point, the device (emulator) is in an idle state. If this were an actual mobile
device, it would be analogous to 'main’ display where no applications are active. This
is important to test the functionality of the MIDlet. You want to know that the MIDlet
Is not running, and will be started based on an incoming network request.

Figure 11. AMS Step 5
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Installing the MIDlet via OTA, Step 6

One final note before moving on. You need to make note of the phone number of
this device so you know where to send the SMS message. In Figure 12, notice the
phone number in the upper left corner -- in this example the number is +5550001.
Jot down the value displayed on your device.

Figure 12. AMS Step 6
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Section 6. Example: Incoming network connection, Part
2

Open messaging console
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With the MIDlet packaged, downloaded and installed, you are now ready to send an
SMS message to activate the MIDlet. WTK provides the ability to simulate sending

SMS messages. To open the console from which you can send a message, select
Utilities from within the File menu.

Figure 13. File Utilities
SH J2ME Wireless Toolkit - PushDemo

File Edit Project Help

New Froject ... % Cpen Project ... || @g Seftings .. %I Buiilct %[} Run | g Clear Cohsole
Open Project ... |
Save Console ... |hnne ;I

" loaded

E it

Once the Utilities dialog box appears, select Open Console under WMA (Wireless
Messaging API).

Figure 14. WMA Console
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Entering the SMS message

Once the console appears, select Send SMS message.

Figure 15. WMA 1
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7™ +5550000 - WMA Console (=] 3

Send SMS... Send CBS... |

—Console

Console runming, using phone mamber +5550000.

Clear | Exit |

It is important to select the phone number of the client that matches the phone
number of your emulator. If your device phone number does not appear in the list,
click Add Unlisted Client to add the number. Also, the port number must be set to
1000, which is the value defined previously in the push registry. With everything now
in place, type a message and press Send.

Figure 16. WMA 2
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Approve incoming data request

Once the emulator recognizes there is an incoming connection request, it prompts
you again for permission to accept incoming messages. Select Yes, always, Don't
ask again. With this setting, any additional SMS messages sent to the device will
not require answering this question again.

Figure 17. WMA 3
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F ol EEr
IOH to Receive 5MS5 Information?
PushDemo wants to receive
SMS information. This will
require the use of airtime

which may cost you money. |=
this OK? (sm=)

(&) ez, always. Dont ask again.
(I Thiz time. sk me next time.
CIbat this time. Ask me nest time.
(Iho. Shut off PushDema.

MIDlet activation and displaying the incoming message

Finally, with the SMS message in-hand, AMS activates the MIDlet through a call to
start App() and displays the message.

Figure 18. WMA 4

T ulll
Frony: sms:+5550000

EM developer™orks rocks!

Implementing Push technology with J2ME and MIDP Trademarks
© Copyright IBM Corporation 2003. All rights reserved. Page 23 of 27


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

developerWorks® ibm.com/developerWorks

Section 7. Reviewing the code

Class definition

Take a few moments to review the code. Below is the class definition of the MIDlet.

public class PushDenp extends M D et inplenents ConmandLi st ener

private Display display;
private Conmand cnExit;
private Alert alertlncom ngMessage;

/'l Reference to display
/
/
I nt incom ngPortNum = 1000; /
u
/

/

/ Command to exit

/ I ncom ng nessage

/ Port to |listen for connection
MessageConnecti on i nconmi ngConnection = nul |
Message i ncom ngMessage; /

; /] Connection for receiving the message
I ncom ng nmessage

A few points worth noting:

* The Alert is used to display the incoming SMS message.
* The incomingPortNum can be any port that is not currently in use.
* The incomingConnection is the network connection.

» The incomingMessage refers to the incoming data.

Constructor

There are two primary steps when allocating an instance of this MIDlet class: get a
reference to the display and allocate a modal Alert that displays the incoming SMS
as well as listens for an event to exit the MIDlet.

publ i ¢ PushDeno()

{

di splay = Display.getD splay(this);

al ertl ncom ngMessage = new Al ert("lncom ng Message");
al ert I ncom ngMessage. set Ti neout (Al ert. FOREVER) ;

cnExit = new Command("Exit", Command. EXIT, 1);
al ertl ncom ngMessage. addCommand( cnExi t) ;
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al ert |l ncom ngMessage. set ConmandLi st ener (t hi s);

Check for incoming connection

Let's see what transpired inside the MIDlet to receive and display the incoming
message. Looking inside the st art App() method, the first check is to see if the
MIDlet was invoked based on an incoming connection. If it wasn't, simply exit the
MiDlet:

public void startApp()
{

String connectList[];
/1l Was the M Dl et started by an i ncom ng connecti on?
connect Li st = PushRegi stry.|istConnections(true);
if (connectList == null || connectList.length == 0)
/] Started by the user, exit
destroyApp(fal se);
noti fyDestroyed();

el se

The t r ue parameter to the | i st Connect i ons() method specifies to return only
the connections that have input (data) available.

If from a remote resource

If the connection was from a remote sender, the code in the else block is run:

if (connectList == null || connectList.length == 0)

/1 Started by the user, exit

}
else // Stared froman incom ng connection...
try
{
i ncom ngConnecti on = (MessageConnecti on) Connector.open("sns://:" + inconi ngPort Nunj;
/'l Receive the nessage
i ncom ngMessage = i nconi ngConnecti on. receive();

[/ If it's a text nessage, add it to the alert
i f(incom ngMessage != null && incom ngMessage i nstanceof Text Message)

al ertl ncom ngMessage. setTitle("From " + incom ngMessage. get Address());
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al ert I ncom ngMessage. set Stri ng(((Text Message)i ncom ngMessage) . get Payl oadText () ) ;
/1 Display the nmessage
di spl ay. set Current (al ertl nconm ngMessage) ;
} :
catch(1 OException e)
Systemout.println("lO Exception!");

The Connect or . open() call references the Connect i onURL parameter
previously placed in the JAD file:

M Dl et - Push-1: sns://:1000, PushDenob, *

Once the message has been received, the title and message of an Alert component
are set to the address of the sender and the incoming text message, respectively.
The final step is to set the current displayable to the Alert just created, which will
display the incoming SMS message on the device!

Section 8. Summary

Summary

WTK offers a range of tools for developing push applications. In this tutorial |
discussed how MIDlets created with MIDP 2.0 can be activated through an incoming
network connection or a scheduled alarm. | also presented the two registration
options, dynamic and static, which notify the AMS of the intent to activate a MIDlet.

Most of this tutorial dealt with creating an application that is activated based on
receiving an SMS message. There are many steps to package, deploy, install, and
test a push-based MIDlet. However, with WTK the process is greatly simplified with
the abundance of built-in tools that support working with and simulating almost every
process along the way.
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Resources

Learn
» Visit Core J2ME for additional source code, articles, and developer resources.
» Stay current with developerWorks technical events and Webcasts.

* Refer to the developerWorks tutorial MIDlet development with the Wireless
Toolkit to see how this tutorial built on the previous tutorial.

» For information on the Java Development Kit 1.4.1 refer to the JDK.
» The J2ME Wireless Toolkit can be located here.

» For information on the Java Specification Request for Wireless Messaging API
see JSR 120.

* Information on the Java Community Process can be found here.
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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