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A MIDlet Example Using the Wireless Messaging
API and the Nokia SMS API: Chat

Version 1.0; January 31, 2003

1 Introduction

1.1 Purpose

The Wireless Messaging API (WMA) defined in JSR120 is a set of optional APIs that provide standard
access to wireless communication resources [WMA]. For example, the Wireless Messaging API can be
used to develop networked MIDlets that send and receive SMS (Short Message Service) [GSMSMS]
messages. The Nokia SMS API [SMSAPI] is a vendor-specific API that provides functionality similar to
WMA. The following document briefly describes how to use both messaging APIs through a simple
MIDlet example called Chat.

This document assumes that you are familiar with Java programming and know the basics of MIDP
programming, for instance by having read the Forum Nokia paper A Brief Introduction to MIDP
Programming [MIDPPROG]. It also assumes that you have some knowledge of the WMA and Nokia SMS
API by having read JSR 120 and Nokia SMS API JavaDoc documentation [SMSAPI]. It also assumes that
you are familiar with technical aspects of sending SMS messages and with binary and text SMS
messages, for example by having read [GSMSMS] and [SMSALPHABETS].

After reading this document, you will better understand how to use the two messaging APIs for:

« Setting up both client and server mode SMS message connections
« (reating new SMS messages
« Sending SMS messages in client mode

» Receiving and replying to SMS messages in server mode
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1.2 Comparison of WMA and the Nokia SMS API

The Nokia SMS API pre-dates the public release of the Wireless Messaging API, but is functionally very
similar. The Nokia SMS API is available in the Nokia 3410 device. In future MIDP Java phones, when a
wireless messaging API is included WMA will be supported instead of the Nokia SMS API. You should
use WMA in your MIDlets in devices where it is available.

The differences between the two APIs are summarized in the table below.

Wireless Messaging API Nokia SMS API
Package javax. wi rel ess. nessagi ng com noki a. m d. nessagi ng
name
Method i nt nunber O Segnent ( Message nsQ) i nt cal cul at eNunber OF SmsNeeded(
Message nsgQ)
(see MessageConnect i on) (see GsmvessageConnect i on)
Method void voi d
set Messageli st ener ( MessagelLi sten | regi st er MessagelLi st ener (MessagelL
er |listener) i stener |istener)
(see MessageConnect i on) (see GsmvessageConnect i on)
SMS URL "sme:// " + <address_part> |"comnokia.sns://" +
<addr ess_part >
JAD Noki a- SM5- Handl er - <N> can be used to
attribute start a MIDlet when an SMS is received on an
indicated port.
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2 (ChatMIDlet

2.1 User Interface

- - X -
“ abc oo | . Y “& abc
My chat name: i ;T.;".E'.;Hﬁ.;l.lﬂ ateuo? || To Hiko,Jm
Hq I <M Fine. Lunch? ! Hello
; > Joe: Let's go.
Options Clear Options Options
InputNameScreen ChatScreen WriteMessageScreen

—Hdd Mew Peer —Choose Peers

Hame: | Cimiko |
[Jm] | JJm J
Phone: |
16261645
\ Options Bach Options

PeerScreen PeerlList

Figure 1: Shots of the Chat MIDlet screens

The user interface and screens of the ChatMIDlet are shown above. There are five main screens:

« InputNameScreen: This screen is used to set the user’s chat name for a chat session. It switches
the UI to a chat screen when input of the chat name has been completed.

» (hatScreen: This is the main screen of the MIDlet. It shows the chat content. It has two commands:
“To” and “Quit”. The “To” command causes the MIDlet to switch to a PeerList screen for selecting
chat peers. When one or more chat peers are chosen or a message is received from a chat peer,
then a “Write” command is added.

*  WriteMessageScreen: This screen is used to write message to new peers or reply to a chat peer.

» PeerScreen: This screen is used to update a chat peer’s name and phone number in a local address
book.

«  PeerlList: This screen is used to select chat peers from a list of peer names stored in a local phone
book. Multiple chat peers can be selected. Peers can also be deleted from the PeerList and local
address book. If no peer is selected, a “New” command can be used to switch to a PeerScreen
from where a new peer’s name and phone number can be input.
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The figure below shows the user interface transitions between InputNameScreen, ChatScreen,
PeerScreen, PeerList, and WriteMessageScreen.

InputMameScreen ChatScreen
Fannll abc B F il B
My chat name: <hba: How about 10

Input chat min latar? Chuit
F |I"'II"’|| m: That's fine.

narmme
. . l <ha: I'll el you
then.

me: Ok,
Wirite message
it k] it hdenu
Choose
BErS
i Back
Faul B Fuoml B Fanl AEC B
Edit Peer ) Choose Peems Ta Han dm
Edit /
Maime: Maw [EIHan Hevwy abiciut 10
‘_ I .
Fane: Fj Ok minz later?
IKKO
05052365 W‘n —>
Back ok| Back Back Menu Back Send
PeerScreen FeerList WiriteMessagesScreen

Figure 2: User interface screen transitions

When the ChatMIDlet starts, it first shows an InputNameScreen prompting the user to input his or her
chat name. The chat user’s name is included as a string prefix in each outgoing message to identity
the sending chat user. The ChatMIDlet controls the state of which screen is displayed. The displayed
screen state changes by callbacks from various screens to the ChatMIDlet.

When InputNameScreen is done, the main user interface ChatScreen will be shown. From ChatScreen,
the user can choose chat peers from a PeerList screen, or write a message on a WriteMessageScreen,
or quit the MIDlet.

The user can select a number of chat peers from the PeerList screen. Those peers’ names and phone
numbers can be further edited on a PeerScreen. The PeerScreen can also be used to add a new chat
peer’s contact information when there is no chat peer selected from PeerlList. After updating the chat
peer’'s name and phone number (if needed), the current screen will be switched back from PeerScreen
to PeerList by a callback to the ChatMIDlet.

The WriteMessageScreen is used to input text for the outgoing SMS message. The screen state will be
switched back to the ChatScreen when input of the message text is complete.

An ErrorScreen may be displayed, showing an appropriate error message, whenever an error occurs. It
is displayed for five seconds before the screen state is switched back to the previously displayed
screen.
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2.2 Design
Call back
\l/ Error
- Screen
WriteMessage <<Incoming <<Outgoing
Screen Message Message
Listener>> Listener>> Chat
Screen
calls ZF %
creates | Creates
InputName
Chat
SmsHandler MIDale ) creates Screen
creates w
ﬁl uses Peer
creates List
WmaSms NokiaSms Peer <<Singleton>>
Handler Handler Screen PhoneBook

Figure 3: The ChatMIDlet’s classes

As shown in Figure 3, the ChatMIDlet is responsible for creating the user interface screens, the
PhoneBook, and the SmsHandler. It also initializes the ErrorScreen, which is used to show error
messages.

The PhoneBook is used to store update chat peers’ address information in the local MIDP record store.
It uses the Singleton design pattern to "wrap” use of the MIDP record store.

SmsHandler handles message sending and receiving using the WMA or Nokia SMS API depending on
which set of API is available on the MIDP device. The Strategy design pattern is applied here as shown
in Figure 4.

SmsHandler is an abstract class that defines common properties and methods for both the WMA and
Nokia SMS API classes. The methods, which directly refer to either WMA or Nokia SMS API for message
connection setting up, message sending, and receiving, are defined as abstract methods.
NokiaSmsHandler and WmaSmsHandler, which inherit SmsHandler, define concrete properties and
implement the abstract methods of SmsHandler to send and receive messages using WMA and Nokia
SMS API, respectively.
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ChatMIDlet ——— SmsHandler

Crleg;ess * sendMessage()
setSmsHandler() abort()
writeMessageScreenDone()

NokiaSmsHandler WmaSmsHandler
sendMessage() sendMessage()
abort() abort()

Figure 4: The strategy design pattern is used for message handling

The set SnsHandl er () method of the ChatMIDlet is used to determine which concrete message
handler (WmaSmsHandler or NokiaSmsHandler) is used at runtime based on whether the WMA or
Nokia SMS API is available.

The ChatMIDlet itself implements IncomingTextMessageListener for handling incoming messages (via
ChatScreen) and OutgoingTextMessagelistener for handling the results of sending outgoing messages
(success or failure).

Since the MessageConnecti on. send() method may block (which means the caller has to wait
before the method call returned), SmsHandler uses a separate thread to send outgoing messages
buffered in @ message queue and to receive incoming messages. The SmsHandler thread will empty
the queue of outgoing messages one by one, using MessageConnect i on. send() to send them. In
this way, the user interface should not block because of sending or receiving SMS messages.

For incoming messages, both WmaSmsHandler and NokiaSmsHandler implement MessageListener
defined in the relevant messaging APIs. Whenever a message comes, the WmaSmsHandler thread will
be notified and call MessageConnecti on. recei ve() to get incoming messages one by one. It
uses ChatMIDlet (as an IncomingTextMessageListener) to handle them.

More design details of each class are described in the sections that follow.

2.3 ChatMIDlet.java

The ChatMIDlet is the “owner” of whichever screen is displayed. Transitions of the UI screen state are
thus done by callbacks from screens to the ChatMIDlet. The primary Ul screen is ChatScreen. The
ChatMIDlet also handles callbacks for sent and received SMS messages.

i mport javax.nmicroedition.nidlet.?*;
i mport javax.mnicroedition.|lcdui.*;

public class ChatM Dl et
extends M Dl et
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i mpl enents | ncom ngText Messageli st ener,
Qut goi ngText Messagel.i st ener,
ConmmandLi st ener

private final static PhoneBook phoneBook = PhoneBook. get PhoneBook();

private static SnsHandl er snsHandl er = nul | ;

private String port = null;

private Chat Screen chat Screen = null;

private WiteMessageScreen witeMessageScreen = null;
private PeerlList peerList = null;

private PeerScreen peerScreen = null;

private String phoneNunbers[];

private String pronpt;

public ChatM D et ()

{
}
public void startApp()
{
Di spl ayabl e current = Display.getDisplay(this).getCurrent();
if (current == null)
{
if (setSnsHandler())
{
I nput NameScr een i nput NameScr een =
new | nput NameScreen(this);
Di spl ay. get Di spl ay(this).setCurrent (i nput NamreScr een) ;
}
el se
{
Form qui t Screen = new Form("Error");
qui t Scr een. append(" Nei t her WVMA nor " +
"Nokia SM5 APl is availablel™);
qui t Scr een. addComand( new Command(" Quit", Command. EXIT, 2));
qui t Scr een. set CommandLi st ener (t hi s);
Di spl ay. get Di spl ay(this).setCurrent (quitScreen);
}
}
el se
{
Di spl ay. get Di spl ay(this).setCurrent(current);
}

privat e bool ean set SnsHandl er ()

{
port = get AppProperty("Default-Port");
try
{
Cl ass. forNanme("javax. w r el ess. nessagi ng. Message") ;

smsHandl er =
(SmsHandl er) d ass. forName("WrmSnsHandl er"). newl nstance();
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}
catch (Exception e)
{
}
if (smsHandler == null)
{
try
{ o _
Cl ass. forName("com noki a. m d. messagi ng. Message") ;
smsHandl er =
(SnsHandl er) C ass. for Name(" Noki aSnsHandl er"). newl nstance();
catch (Exception e)
{
}
String attr = get AppProperty("Noki a- SM5- Handl er-1");
if (attr !'= null)
{
port = attr.substring(attr.indexOf(':") + 4,
attr.indexOf(',"));
}
}
return (smsHandler !'= null);
}
public void commandActi on(Comrand c, Displayabl e d)
{
exi t Request ed() ;
}

/1 1 nput NanmeScr een Cal | backs
voi d i nput NameScr eenDone( Stri ng chat Nane)
if (smsHandler !'= null)
{ ErrorScreen.init(null, Display.getD splay(this));
smeHandl er.init(this, this, port);
pronpt = "<" + chatName + ": ";

chat Screen = new Chat Screen(this, pronpt);
Di spl ay. get Di spl ay(this).setCurrent(chat Screen);
}

el se

{
}

exi t Request ed();

voi d i nput NanmeScreenQui t ()
{
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exi t Request ed() ;

/1 Chat Screen Cal | backs

voi d chat Scr eenChoosePeer ()

{
choosePeer () ;
}
voi d chat ScreenWiteMessage()
{
writeMessage(null);
}
voi d chat ScreenQui t ()
{
exi t Request ed() ;
}
private void choosePeer ()
{
String[] peerNanes = phoneBook. get Nanes() ;
if (peerNanes != null)
{
if (peerList == null)
{
peerLi st = new PeerList(this, peerNanmes);
}
el se
{
peerList.init(peerNanes);
}
Di spl ay. get Di spl ay(this).setCurrent(peerlList);
}
el se
{
updat ePhoneBook( nul ) ;
}
}
private void updat ePhoneBook(String nane)
{
if (peerScreen == null)
{
peer Screen = new Peer Screen(this);
}
String phoneNunber = (nanme == null) ?
null : phoneBook. get PhoneNunber ( name) ;
peer Screen. i nit(nane, phoneNunber);
Di spl ay. get Di spl ay(this).setCurrent (peerScreen);
}
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private void witeMssage(String[] peerNanes)

{
if (witeMessageScreen == null)
{
writeMessageScreen = new WiteMessageScreen(this);
}
if (peerNanes == null)
{
peer Names = phoneBook. get Nanmes( phoneNunbers) ;
}
writeMessageScreen. setTitl e( peer Nanes);
Di spl ay. get Di spl ay(this).setCurrent (witeMessageScreen);
}

/!l PeerlList screen Call backs
voi d peerLi st Back()

{
Di spl ay. get Di spl ay(this).setCurrent(chat Screen);

voi d peerlListEdit(String nane)
{

}

updat ePhoneBook( nane) ;

voi d peerlListDone(String[] peerNanes)

if (peerNanes != null)

{
phoneNunbers = new Stri ng[ peer Nanmes. | engt h];
for (int i = phoneNunbers.length - 1; i >=0; i--)
{

phoneNunbers[i] = phoneBook. get PhoneNunber (peer Nanes[i]);
}

chat Scr een. enabl eW it eCommand() ;
writ eMessage( peer Names) ;

}

el se

{

Di spl ay. get Di spl ay(this).setCurrent (chat Screen);

}
voi d peerLi st New()
{

updat ePhoneBook( nul ) ;
}

voi d peerlLi stRemove(String[] nanes)

{

phoneBook. r enoveEnt ri es( names) ;
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/| Peer Screen call backs

voi d peer ScreenbDone(String nane, String phoneNunber)

{
phoneBook. updat e( name, phoneNunber);
choosePeer () ;
}
voi d peer ScreenBack()
{
if (peerList !'= null && peerlList.size() > 0)
Di spl ay. get Di spl ay(this).setCurrent(peerlList);
}
el se
{
Di spl ay. get Di spl ay(this).setCurrent (chat Screen);
}
}

/1 WiteMessageScreen cal |l backs

void witeMessageScreenDone(String content)

{ Di spl ay. get Di spl ay(this).setCurrent(chat Screen);
if (content != null)
{ String nessage = pronpt + content;
chat Scr een. updat e( message) ;
snsHandl er. sendMessage( phoneNunbers, nessage);
} }
voi d witeMessageScreenBack()
i Di spl ay. get Di spl ay(this).setCurrent (chat Screen);

/1 1 ncom ngText Messageli stener interface nethods

publ i c voi d handl el ncom ngMessage(Stri ng phoneNunber, String content)

{ String fromName = content.substring(l, content.indexOf(':"));
fronmName = phoneBook. val i dat e(fronmNanme, phoneNunber);

chat Screen. update(">" + content.substring(1l));
chat Scr een. enabl eWit eComrand() ;

if (Display.getDisplay(this).getCurrent() != witeMessageScreen)

phoneNunbers = new String[1];
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phoneNunber s[ 0] = phoneNunber;

}
}
publ i c voi d handl el ncomi ngError(String errorStr)
{
Error Screen. showError(errorStr);
}

/1 Qutgoi ngText Messageli stener interface nethods

public void handl eQut goi ngGk( Qut goi ngText Message nessage)

{

}

publ i c voi d handl eQut goi ngCancel (Qut goi ngText Message nessage,
String type)

{
writeMessageScreen.setTitl e(type);

}

public void handl eQut goi ngError (Qut goi ngText Message nessage,
String errorStr)
{

}

Error Screen. showerror(errorStr);

/1 M Dl et nethods

public voi d pauseApp()

{
}

public void destroyApp(bool ean unconditional)

{
}

/1 A convienence method for exiting.
voi d exit Request ed()

if (snsHandler !'= null)

{

}

destroyApp(true);
noti f yDestroyed();

snmsHandl er. abort ();
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2.4 ChatScreen.java

This class provides the main UI for the ChatMIDlet. It shows all incoming and outgoing messages. The
messages are automatically scrolled during a chat session. A long message will be separated into
multiple display lines according to the screen width before it is shown.

i mport javax.microedition.mdlet.?*;
i mport javax.mnicroedition.|cdui.*;
i mport java.util.*;

cl ass Chat Screen
ext ends Canvas
i mpl ements CommandLi st ener

private final ChatMD et parent;

private final Vector chatText = new Vector();
private final Font font;

private final int |ineHeight, |IineWdth, maxLines;
private final Command toConmand, quit Conmand;
private final String pronpt;

private Command witeComrand = nul | ;
private int topLine = 0;

Chat Screen(Chat M Dl et parent, String pronpt)
{

this. parent
this. pronpt

= parent;

= pronpt;

font = Font. get Font (Font. FACE_PROPORTI ONAL,
Font. STYLE_PLAI N,

Font. SI ZE_SMALL) ;

lineWdth = getWdth() - 2;
i neHei ght = font.getHeight() + 1;
maxLi nes = (getHeight() - 2) / lineHeight;

t oCommand = new Command(" To", Conmand. SCREEN, 1);
qui t Command = new Command(" Quit", Conmand. EXIT, 2);
addCommand(t oConmand) ;

addCommand( qui t Command) ;

set CommandLi stener (this);

voi d update(String text)

if (font.stringWdth(text) > IineWdth)
{
/1 seperate nessage text into multiple lines and
/! add each to chat Text
int offset = O;
int len = 1;

do

/1 calculate the max | enth of substring fitting one screen |line
while (((offset + len) <= text.length()) &&
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(font.substringWdth(text, offset, len) <= lineWdth))
| en++;
chat Text . addEl enent (t ext. substring(offset, offset + len - 1));
of fset += len - 1;
len = 1;
} while (offset + len <= text.length());
el se

chat Text . addEl enent (text);

}

i f (chatText.size() > maxLines)

{ topLi ne = chat Text.size() - maxLines;
repaint();

public void paint (G aphics g)

{
g. set Col or (OXFFFFFF) ;
g.fill Rect (0, O, getWdth(), getHeight());
g. set Col or (0);
g.setFont(font);
if (chatText.size() == 0)
{
g.drawstring(pronpt, 1, 1, (G aphics. TOP | Graphics. LEFT));
}
el se
{
for (int i =0; i < maxLines & i < chatText.size(); i++)
g.drawstring((String) chat Text.elenentAt(topLine + i),
11
(l'ineHeight * i + 1),
(Graphics. TOP | Graphics. LEFT));
}
}
}

protected voi d keyRel eased(i nt keyCode)

swi tch (get GaneActi on( keyCode))
{

case Canvas. UP:
if (topLine !'= 0)

t opLi ne- -;
repaint();
}
br eak;

case Canvas. DOMN:
if ((topLine + nmaxLines) < chatText.size())
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t opLi ne++;
repaint();
}
br eak;
defaul t:
br eak;
}
}
public void commandActi on(Command c, Displayable d)
{
if (c == toConmand)
{
par ent . chat Scr eenChoosePeer () ;
else if (¢ == witeCommmand)
{
par ent . chat ScreenW it eMessage();
else if (¢ == quitConmand)
{
parent . chat ScreenQuit();
}
}
voi d enabl eWit eComuand()
{
if (witeComuand == null)
{
writeCommand = new Command("Wite", Command. SCREEN, 1);
addCommand(w i t eConmand) ;
}
}

2.5 SmsHandler.java

This class is used to set up message connections, send messages, and receive messages. It’s an
abstract class that defines only properties and methods not related to either the WMA or Nokia SMS
APIL The properties and methods that relate to the messaging API are defined in the subclasses
WmaSmsHandler and NokiaSmsHandler, respectively. SmsHandler creates a thread and uses a
message queue so that other threads of the MIDlet will block when sending a message using the
blocking method MessageConnection.send() in either the WMA or Nokia SMS API.

i mport java.io.*;
i mport java.util.*;

abstract class SmsHandl er
i mpl enents Runnabl e

{
protected final Vector outgoingText Messages = new Vector();
protected I ncom ngText MessageLi st ener inconi ngLi stener;

prot ect ed Qutgoi ngText MessageLi st ener out goi ngLi stener;
protected String port = null;
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protected vol atil e bool ean aborting = fal se;
protected volatile int incom ngMessagesPendi ng = 0O;

protected SmsHandl er ()

{
}

voi d init(lncom ngText MessageLi stener incom ngLi stener,
Qut goi ngText Messageli st ener out goi ngLi st ener,
String port)

{
this.incom ngLi stener = incom ngLi st ener;
t hi s. out goi ngLi stener = out goi ngLi st ener;
this.port = port;
/1 If we are able to open the server node connection,
/1 then start the thread that does listening + sending.
i f (openServer ModeConnection())
Thread t = new Thread(this);
t.start();
}
}

public void run()
{
whil e (!aborting)
{
/1 1. Wait if there is nothing to send or receive.
synchroni zed (this)

{
i f ((outgoingText Messages. size() == 0) &&
(i ncom ngMessagesPendi ng == 0))
{
try
{
wait(); // releases |ock
catch (I nterruptedException e)
{
}
}
}

i f (aborting)
{

br eak;

}

/1 2. If there are any outgoi ng nessages on the queue, then send one.
whi | e (out goi ngText Messages. size() > 0)

{
Qut goi ngText Message out going =
(Qut goi ngText Message) out goi ngText Messages. firstEl enent();
doSend( out goi ng) ;
out goi ngText Messages. renoveEl enent At (0) ;
}
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/1 3. If there is an incom ng nmessage pending, then read it.
whi | e (incom ngMessagesPendi ng > 0)

doRecei ve();

synchroni zed (this)

{
}

i ncom ngMessagesPendi ng- - ;

protected abstract bool ean openServer ModeConnection();
protected abstract voi d doSend(CQut goi ngText Message out goi ng) ;
protected abstract void doReceive();

voi d sendMessage(String[] addrs, String content)
for (int i =0; i < addrs.length; i++)
{
if (addrs[i] !'= null)
{

Qut goi ngText Message out going =
new Qut goi ngText Message(addrs[i], content);

out goi ngText Messages. addEl enent (out goi ng) ;
}
synchroni zed (this)

notify(); // wake up the sending thread

voi d abort ()
/] Set the state to 'aborting'.

aborting = true;
synchroni zed (this)

notify(); // wake up the SmsHandler thread, to kill it
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2.6 NokiaSmsHandler.java
This class is a subclass of SmsHandler and implements its abstract methods using the Nokia SMS API.

i mport java.io.*;
i mport javax.mcroedition.io.?*;
i mport com noki a. m d. nessagi ng. *;

cl ass Noki aSmsHandl er
ext ends SmsHandl er
i mpl enent s MessagelLi st ener
private final static String PROTOCOCL = "com nokia.sns://";

private MessageConnecti on conn;

Noki aSmsHandl er ()

{
}
protected void doSend( Cut goi ngText Message out goi ng)
{
try
{
Text Message nessage =
(Text Message) conn. newMessage( MessageConnecti on. TEXT MESSAGE)
String outgoi ngAddress = out goi ng. get Address();
i f (outgoingAddress.indexOh(':') == -1)
{
out goi ngAddress += ":" + port;
}
nessage. set Addr ess( out goi ngAddr ess) ;
nmessage. set Payl oadText ( out goi ng. get Message() ) ;
conn. send( nessage) ;
out goi ngLi st ener. handl eCQut goi ngCk( out goi ng) ;
}
catch (SecurityException e)
{
out goi ngLi st ener. handl eQut goi ngCancel (out goi ng, "Security");
}
catch (I nterruptedl CException e)
{
out goi ngLi st ener. handl eQut goi ngCancel (outgoi ng, "Interrupted");
catch (Exception e)
{
out goi ngLi st ener. handl eQut goi ngEr r or ( out goi ng,
"Qutgoing Error:" + e);
}
}

protected void doReceive()

{
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try
{
Message nessage = conn.receive();
i f (nmessage instanceof TextMessage)
{
Text Message t ext Message = (Text Message) nessage;
String payl oad = text Message. get Payl oadText ();
String address = textMessage. get Address();
String phoneNunber = address; // default
/1 strip off PROTOCOL prefix if any
i nt begi nl ndex = 0;
if (address.startsWth(PROTOCOL))
{
begi nl ndex = PROTCCOL. | engt h() ;
}
[l strip off portnunber ending if any
int endlndex = address.|astlndexOf(':");
i f (endl ndex > begi nl ndex)
{
phoneNunber = address. substring(begi nl ndex, endl ndex);
}
el se
{
phoneNunber = address. substring(begi nl ndex);
}
i ncom ngLi st ener. handl el nconm ngMessage( phoneNunber, payl oad);
}
el se
{
i ncom ngLi st ener. handl el ncom ngError (
"I'ncom ng Error: Non-text nmessage received");
}
catch (Exception e)
{
i ncom ngLi st ener. handl el ncom ngError (
"Incomng Error: '" + e.getMessage() + "'");
}
}
publ i c synchroni zed voi d notifyl ncom ngMessage( MessageConnecti on conn)
{
i ncom ngMessagesPendi ng++;
synchroni zed (this)
notify(); // wake up the SnsHandl er thread
}

prot ect ed bool ean openServer MbdeConnecti on()

{
try
{ .
conn = (MessageConnection) Connector.open(PROTOCOL + ":" + port);
conn. r egi st er MessagelLi st ener (t hi s);
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}
catch (Exception e)
{
conn = null
}
return (conn != null);

voi d abort ()

/1 Cleanup the server connection. Note that 'conn' is created in the
/1 constructor and destroyed here, so sending/receiving are no | onger
/1 possible after an abort, unless a new NokHandl er object is created.

if (conn !'= null)
{

try

{

conn. r egi st er MessagelLi stener(nul l);
conn. cl ose();

}
catch (Exception e)

/1 Since we are aborting, no error handling needed.

}

conn = null;

}

super. abort();

2.7 WmaSmsHandler.java

This class is a subclass of SmsHandler and implements its abstract methods using the WMA.

i mport java.io.*;
i mport javax.mcroedition.io.?*;
i mport javax.w rel ess. messagi ng. *;

public class WraSmsHandl er
ext ends SnsHandl er
i mpl enents Messageli st ener

private final static String PROTOCOL = "sns://";

private MessageConnecti on conn;

WraSnsHandl er ()

{
}

protected voi d doSend( Qut goi ngText Message out goi ng)
{
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Text Message nessage =
(Text Message) conn. newMessage( MessageConnecti on. TEXT _MESSAGE)

String outgoi ngAddress = out goi ng. get Address();
i f (outgoingAddress.indexOF(':") == -1)

out goi ngAddress += ":" + port;

}

nmessage. set Addr ess( PROTOCCL + out goi hgAddr ess) ;
nmessage. set Payl oadText (out goi ng. get Message() ) ;
conn. send( nessage) ;

out goi ngLi st ener. handl eQut goi ngOk( out goi ng) ;
catch (SecurityException e)
{ out goi ngLi st ener. handl eQut goi ngCancel (out goi ng, "Security");
catch (I nterruptedl CException e)
{ out goi ngLi st ener. handl eQut goi ngCancel (outgoi ng, "Interrupted");

}
catch (Exception e)

{ out goi ngLi st ener . handl eQut goi ngEr r or ( out goi ng,
"Qutgoing Error:" + e);
}
}
protected void doReceive()
{
try
{

Message nmessage = conn.receive();
i f (nmessage instanceof TextMessage)
Text Message t ext Message = (Text Message) nessage;

String payl oad = text Message. get Payl oadText () ;
String address t ext Message. get Address();

String phoneNunber = address; // default
/1 strip off PROTOCOL prefix if any

i nt begi nl ndex = 0;

if (address.startsWth(PROTOCOL))

{

}
/1 strip off portnunber ending if any

int endlndex = address.|astlndexOf(':");
i f (endl ndex > begi nl ndex)

{
}

el se

{

begi nl ndex = PROTOCOL. | engt h() ;

phoneNunber = address. substring(begi nl ndex, endl ndex);
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phoneNunber = address. substring(begi nl ndex);

}
i ncom ngLi st ener . handl el ncom ngMessage( phoneNunber, payl oad);
}
el se
{
i ncom ngLi st ener . handl el ncom ngErr or (
"Incom ng Error: Non-text message received");
}
catch (Exception e)
{
i ncom ngLi st ener . handl el ncom ngErr or (
"Incomng Error: '" + e.getMessage() + "'");
}

/1 this nethod is from Messageli st ener
public synchronized void notifyl ncom ngMessage( MessageConnecti on conn)

{
i ncom ngMessagesPendi ng++;
synchroni zed (this)
notify(); // wake up the SnsHandl er thread
}
protected bool ean openServer MbdeConnecti on()
{
try
{ _
conn = (MessageConnecti on) Connector.open(PROTOCCL + ":" + port);
conn. set MessagelLi st ener (thi s);
}
catch (Exception e)
{
conn = null;
}
return (conn != null);
}

voi d abort ()
{

/1 Cleanup the server connection. Note that 'conn' is created in the
/1 constructor and destroyed here, so sending/receiving are no | onger
/1 possible after an abort, unless a new WmaHandl er object is created.

if (conn !'= null)

{
try

conn. set MessagelLi stener(nul l);
conn. cl ose();

catch (Exception e)

{
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/1 Since we are aborting, no error handling needed.

}

conn = nul |;

}

super. abort();

2.8 WriteMessageScreen.java

This class is used to input text used for outgoing message. The screen title shows the chat peers’ name
separated by commas.

i mport javax.microedition.|lcdui.?*;
i mport javax.mcroedition.io.*;

class WiteMessageScreen
ext ends Text Box
i mpl enent s ConmmandLi st ener

private final ChatM Dl et parent;
private final Conmand sendConmand, backConmand;

Wit eMessageScreen(Chat M Dl et parent)

{
super("", "", 256, TextField.ANY);
this.parent = parent;
sendCommand = new Command(" Send", Command. SCREEN, 1);
backCommand = new Command( " Back", Command. BACK, 2);
addCommand( sendComrand) ;
addCommand( backComrand) ;
set CommandLi st ener (this);
}
void setTitle(String[] peerNanes)
{
StringBuffer peerNaneBuffer = new StringBuffer("To ");
for (int i =0; i < peerNames.|length; i++)
{
peer NanmeBuf f er . append( peer Nanes[i]);
peer NanmeBuf f er. append((i != peerNanes.length - 1) 2 ", " : "");
}
setTitl e(peerNameBuffer.toString());
}
public void commandActi on(Conmmand c, Displ ayabl e d)
{
if (¢ == sendCommand)
{
parent.witeMssageScreenDone(getString());
}

A MIDlet Example Using the Wireless Messaging API and the Nokia SMS API: Chat




- Forum.Nokia.com

el se

/1 backConmand
parent.witeMessageScreenBack();

2.9 PeerScreen.java

This class provides the UI for the user to edit or create a chat peer’s contact information including
name and phone number. It is initialized with a peer’s information stored in PhoneBook if the peer’s
name is chosen in the previous PeerList screen. Otherwise a blank PeerScreen form is used for the user
to input a new peer’s name and phone number.

i mport javax.mcroedition.lcdui.?*;

cl ass Peer Screen
ext ends Form
i mpl enents ConmmandLi st ener

private final ChatMD et parent;

private final TextField naneField;

private final TextField phoneNunberFi el d;
private final Command okConmand, backConmand;

Peer Screen(Chat M Dl et parent)

{
super ("");
this. parent = parent;
naneField = new TextField(" Narme: ", null, 5, TextField. ANY);
phoneNunber Fiel d = new Text Fi el d(" Phone:",
nul I,
20,
Text Fi el d. PHONENUMBER) ;
append( naneFi el d) ;
append( phoneNurnber Fi el d) ;
okCommand = new Command(" OK", Command. K, 1);
backComand = new Conmand(" Back", Conmand. BACK, 2);
addCommand( okConmand) ;
addCommand( backComrand) ;
set CommandLi stener (this);
}
void init(String nanme, String phoneNunber)
{
naneFi el d. set Stri ng(namne) ;
phoneNunber Fi el d. set St ri ng( phoneNunber) ;
setTitle((name !'= null) ? "Edit Peer" : "Add New Peer");
}

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

{
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if (¢ == okConmand)

{
String nane = naneField.getString();
String phoneNurmber = phoneNunberFi el d.getString();
if (name.length() > 0 & phoneNunber.|length() > 0)
{
par ent . peer Scr eenDone( nanme, phoneNunber);
}
el se
{
Error Screen. showerror (" Nanme or Address is invalid!");
}
}
el se
/1 backConmand
par ent . peer Scr eenBack() ;
}

2.10 Peerlist.java

This class provides a simple list of known chat peers for the user to choose from by name. Multiple
choices of the list may be selected. If no name is selected, the user can input a new peer’s contact
information using the “New” command. If one or more names are selected, the user can edit, remove
selected peers’ contact information in the PhoneBook, or confirm the selection by using the Edit,
Remove, or Ok command, respectively.

i mport javax.mcroedition.lcdui.*;

cl ass PeerLi st
extends Form
i mpl enent s ConmandLi st ener, |tenftateli stener

private final ChatMD et parent;

private final ChoiceG oup peers;

private final Command okConmand, backComrmand, newConmmand;
private final Comrand edit Command, renpoveConmmand,

private bool ean i sEl ement Sel ected = fal se;

PeerLi st(Chat M Dl et parent, String[] peerNanes)
{

super (" Choose Peers");

this.parent = parent;

peers = new Choi ceG oup("", List.MILTIPLE, peerNanes, null);
append( peers);

okCommand = new Command(" OK", Command. K, 1);
backCommand = new Command(" Back", Command. BACK, 2);
newConmand = new Conmmand(" New', Conmand. SCREEN, 2);

edi t Coomand = new Command("Edit", Conmand. SCREEN, 2);
renoveConmand = new Command( " Renove", Command. SCREEN, 2);
addCommand( backComrand) ;
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addCommand( newCommand) ;

set CommandLi stener (this);
set |t enfst at eLi st ener (this);

void init(String[] nanes)

whil e (peers.size() > 0)
{

}

for (int i = 0; i < nanmes.length; i++)

{
}

el ement Unsel ect ed() ;

peers. del ete(0);

peers. append(nanes[i], null);

public void itenfstateChanged(ltemitem
{

for (int i =0; i < peers.size(); i++)

{
if (peers.isSelected(i))

if (!isElenentSel ected)
{

}

return;

el ement Sel ect ed() ;

}
}

el ement Unsel ected() ;

private void el enent Unsel ected()
{

r enoveCommrand( newConmmand) ;

r enoveComrand( okConmand) ;

r enoveCommand( edi t Command) ;

r enoveConmand( r enoveCommand) ;

addCommand( newComrand) ;

i SEl enent Sel ected = fal se;

private void el enent Sel ect ed()

{
r enoveComrand( okConmand) ;
r enoveConmand( edi t Command) ;
r enoveConmand( r enoveConmand) ;
r enoveComrand( newConmand) ;
addCommrand( okConmand) ;
addCommand( edi t Comrand) ;
addCommand( r emoveCommand) ;
i SEl ement Sel ected = true;
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public void commandActi on(Command c, Displayabl e d)
{
if (c == okConmand || ¢ == renpveCommand)
{
/1 get selected nanes and put themto an array
int peerNum = 0;

int i;

for (i =0; i < peers.size(); i++)

{ peer Num += peers.isSelected(i) ? 1 : O;
}

St{i Eg[] Opeer Nanmes = new String[ peer Num ;
in = 0;

for (i =0; i < peers.size() & k < peerNuny i++)

if (peers.isSelected(i))

{
peer Nanmes[ k] = peers.getString(i);
k++;
}
}
if (¢ == okConmand)
{
par ent . peer Li st Done( peer Nanes) ;
}
el se
{
/1 renmoveComrand
for (i = peers.size() - 1, k = peerNum i >=0 & & k > 0; i--)
{
if (peers.isSelected(i))
peers.del ete(i);
k--;
}
}
el ement Unsel ect ed() ;
par ent . peer Li st Renove( peer Nanes) ;
}
else if (¢ == newComand)
{
par ent . peer Li st New() ;
else if (c == editConmand)
{
int i =0;
for (; i < peers.size() - 1 & !peers.isSelected(i); i++)
{
}
parent . peerLi stEdit(peers.getString(i));
}
el se
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{
/1 backConmand
par ent . peer Li st Back() ;
}
}
public int size()
{
return peers.size();
}

2.11  PhoneBook.java

This class encapsulates a record store that stores the name and phone numbers of all peers that the
user has been chatting with. It uses the Singleton design pattern so that it can be opened and closed
at most once from a single place in the MIDlet application code. Using the Singleton design pattern
also avoids creating many PhoneBook objects.

When the class is instantiated, it gets all peers’ names and phone numbers from the record store and
keeps them in two vectors. Whenever a peer’s name or phone number is changed, all peers’ name and
phone number from the vectors will be saved to a new record store. The old record store will be
deleted.

i mport javax.nmicroedition.rms.*;
i mport java.util.?*;

cl ass PhoneBook

{
private final static String RSNAME = "phonebook";

private final static char DELIMTER = "|";
private static PhoneBook phoneBook;

private static Vector names = new Vector();
private static Vector phones = new Vector();
static PhoneBook get PhoneBook()

i f (phoneBook == null)

phoneBook = new PhoneBook();

ieturn phoneBook;
}
privat e PhoneBook()
{

try

{

RecordStore rs = RecordSt ore. openRecor dSt or e( RSNAMVE, true);
int peerNum = rs. get NunRecords();

for (int i =0; i < peerNum i++)
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{
byte[] byteRec = rs.getRecord(i + 1);
String peer = new String(byteRec);
nanes. addEl enent (peer. substring(0, peer.indexO(DELIMTER)));
phones. addEl enent ( peer. substri ng(peer.indexOf (DELIM TER) + 1));
}

rs.cl oseRecordStore();

catch (RecordStoreException e)

{ Error Screen. showerror (" Open RMS Error");
} }
synchroni zed String get Name(String phoneNunber)
{ int index = phones.indexOr (phoneNunber) ;
} return (index !'=-1) ? (String) nanes.elementAt(index) : null;
synchroni zed String get PhoneNunber (String nane)
{ i nt index = nanes.indexdf (nane);
} return (index !'=-1) ? (String) phones. el enent At (index) : null;
synchroni zed String[] getNanes()
{ String[] names = nul | ;

if (this.names.size() > 0)

{ nanes = new String[this.nanes.size()];

thi s. nanmes. copyl nt o( names) ;

} 1eturn names;

synchroni zed String[] getNanes(String[] phones)
String[] names = new String[ phones.|ength];

for (int i =0; i < names.length; i++)

{

nanes[i] = get Nane(phones[i]);

return nanes;

synchroni zed String validate(String peerNanme, String peer Address)
{

int i;

String name = null;
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String peerNum = (peerAddress.indexOf(':') == -1) ?
peer Addr ess :
peer Addr ess. substring(0, peerAddress.indexO(':"));

for (i = 0; i < phones.size(); i++)
{
String phoneNunmber = (String) phones.elenmentAt(i);
String phoneNum = (phoneNunber.indexOr(':') == -1) ?
phoneNunber :

phoneNunber . :subst ring(0, phoneNunber.indexOF(':"));

/1l Only sinmple string-based matching of the phone nunbers is

/1 performed bel ow. Mdre advanced matchi ng based on the ' nunber
[l structure' or 'nunbering plan' of phone nunbers is not

/1 performed. Specifically, we do not check if a phone nunber
/1 string using global nunber structure (e.g. "+3585012345"),
/1 matches a previously saved phone nunmber that used a | oca

/1 structure within some geographic area (e.g. "05012345"

/1 dialed within Finland).

i f (peerNum equal s(phoneNunj)

{
name = (String) nanes.elementAt(i);
updat e( nanme, peer Address);
br eak;
}
}
if (i == phones.size())
/'l new peer
for (i =0; i < nanes.size(); i++)
{
nane = (String) nanes.elenmentAt(i);
i f (peerNane.tolLower Case() . equal s(nane.tolLower Case()))
{
/1 nanme exists, use name' instead
nane = peerNane + '\'";
updat e( nanme, peer Address);
br eak;
}
}
if (i == names.size())
/1 brand new, save to rmns
updat e( peer Nanme, peer Address);
nanme = peer Nane;
}
}

return nane,

synchroni zed voi d update(String peerNanme, String peer Address)
{

String peernane = peer Nane.toLower Case();

int i;
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for (i =0; i < nanes.size(); i++)

{
String name = ((String) names.elenentAt(i)).tolLowerCase();
String phoneNurmber = (String) phones.elenmentAt(i);

i f (peernane. equal s(nane) || peerAddress. equal s(phoneNunber))
{
i f (peernane. equal s(nane) && peer Addr ess. equal s( phoneNunber))
{
return;
}

nanes. set El enment At (peer Nane, i);
phones. set El ement At ( peer Address, i);

br eak;
}
}
if (i == names.size())
{
nanes. i nsert El enent At (peer Nane, 0);
phones. i nsert El enment At (peer Address, 0);
}
updat eRecor dSt ore() ;
}
synchroni zed void renoveEntries(String[] peerNanes)
{
for (int i =0; i < peerNanes.length; i++)
{
int index = nanes.indexOf (peerNanes[i]);
nanes. r enovekEl enent At (i ndex) ;
phones. r enoveEl ement At (i ndex) ;
}
updat eRecor dSt ore() ;
}
synchroni zed voi d updat eRecor dSt or e()
{
try
{

Recor dSt or e. del et eRecor dSt or e( RSNAME) ;
RecordStore rs = RecordSt ore. openRecor dSt or e( RSNAME, true);

for (int i = 0; i < names.size(); i++)

{
String peer = (String) nanes.elenmentAt(i) + DELIMTER +

(String) phones.elenmentAt(i);

rs. addRecor d( peer. getBytes(), O, peer.length());
}

rs.closeRecordStore();

catch (RecordStoreException e)

{
Error Screen. showError ("Update RVS Error!™);
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}

return;

2.12 InputNameScreen.java

This class provides a simple UI for the user to input a chat name. It only pops up once before the main
UI screen, i.e., ChatScreen, is shown.

i mport javax.mcroedition.|lcdui.*;
i mport javax.mcroedition.io.*;

cl ass | nput NameScr een
ext ends Text Box
i mpl enent s ConmandLi st ener

{
private final ChatM D et parent;
private final Command okConmand, quit Conmand;
| nput NaneScr een( Chat M Dl et parent)
{
super ("My chat nane:", "", 256, TextField. ANY);
this. parent = parent;
okCommand = new Command(" K", Command. K, 1);
qui t Command = new Command(" Quit", Conmand. EXIT, 2);
addCommand( okConmand) ;
addCommand( qui t Command) ;
set CommandLi stener (this);
}
public void commandActi on(Conmmand c, Displ ayabl e d)
{
if (¢ == okConmand)
{
par ent . i nput NameScr eenDone(get String());
}
el se
/1 quit Comrand
par ent . i nput NameScreenQuit () ;
}
}
}
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2.13  ErrorScreen.java
This class displays an error message for five seconds before switching back to the previous screen.
i mport javax.mcroedition.|lcdui.*;

i mport java.util.Tinmer;
i mport java.util.TimerTask;

cl ass ErrorScreen
extends Al ert

{
private static ErrorScreen instance = null;
private static Display display;
private ErrorScreen(lmage image, Display display)
{
super("Error", null, inage, Al ertType. ERROR);
set Ti meout (5000) ;
this.display = displ ay;
}
static void init(lnmage i mage, Display display)
{
if (instance == null)
{
i nstance = new Error Screen(i mage, display);
}
}
static void showError(String message)
{
i nstance. set Stri ng(nessage) ;
di spl ay. set Current (i nstance);
}
}

2.14 IncomingTextMessageListener.java
This interface defines methods for handling incoming messages.

i nterface I ncom ngText MessagelLi st ener

{

public void handl el ncom ngMessage(String fromAddress, String content);

public void handl el ncom ngError(String errorStr);
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2.15 OutgoingTextMessagelistener.java

This interface defines methods for handling outgoing messages.

i nterface Qutgoi ngText MessagelLi st ener
public void handl eQut goi ngCk( Qut goi ngText Message nessage) ;
public void handl eQut goi ngCancel (Qut goi ngText Message nmessage, String type);

public void handl eQut goi ngError (Qut goi ngText Message nessage,
String errorStr);

2.16 OutgoingTextMessage.java

This class is used to store the phone number of the chat peer and message content for each outgoing
message. If one message is sent to multiple peers, then one instance will be created (per peer) with
the peer’s phone number and the same message content.

cl ass Qut goi ngText Message

{
private final String phoneNunber;
private final String message;
Qut goi ngText Message(String address, String nessage)
{
thi s. address = address;
thi s. nessage = nessage;
}
String get Address()
{
return address;
}
String get Message()
return message;
}
}
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217 Chatjad
The following is the application descriptor for the ChatMIDlet.

The line that starts with “Nokia-SMS-Handler-1" is specific to the Nokia SMS APLI. It is used to start the
MIDlet when a message is received on the indicated port.

M Dl et - Nane: Chat

M Dl et-Version: 0.2.2

M Dl et - Vendor: Forum Noki a

M Dl et-Jar-URL: Chat.jar

M Dl et-Jar-Size: 21896

M Dl et - Description: Chat M D et

M Dl et-1con: /1 ogo. png

Def aul t-Port: 6535

Noki a- SM5- Handl er - 1: com noki a. sms://:6535,, ChatM Dl et
M Dl et-1: Chat, /logo.png, ChatM D et
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- Forum.Nokia.com

Build Test Sell

Developing and marketing mobile applications with Nokia

Go to Forum.Nokia.com

Forum.Nokia.com provides the tools and resources you need for content and application development
as well as the channels for sales to operators, enterprises, and consumers.

Forum.Nokia.com
Download tools and emulators

Forum.Nokia.com/tools has links to tools from Nokia and other industry leaders including Borland,
Adobe, AppForge, Macromedia, Metrowerks, and Sun.

Forum.Nokia.com/tools
Get documents and specifications

The documents area contains useful white papers, FAQs, tutorials, and APIs for Symbian 0S and Series
60 Platform, J2ME, messaging (including MMS), and other technologies. Forum.Nokia.com/devices lists
detailed technical specifications for Nokia devices.

Forum.Nokia.com/documents
Forum.Nokia.com/devices

Test your application and get support

Forum Nokia offers free and fee-based support that provides you with direct access to Nokia engineers
and equipment and connects you with other developers around the world. The Nokia OK testing
program enables your application to enjoy premium placement in Nokia's sales channels.

Forum.Nokia.com/support
Forum.Nokia.com/ok

Market through Nokia channels

Go to Forum.Nokia.com/business to learn about all of the marketing channels open to you, including
Nokia Tradepoint, an online B2B marketplace.

Forum.Nokia.com/business
Reach buyers around the globe

Place your applications in Nokia Tradepoint and they're available to dozens of buying organizations
around the world, ranging from leading global operators and enterprises to regional operators and
XSPs. Your company and applications will also be considered for the regional Nokia Software Markets
as well as other global and regional opportunities, including personal introductions to operators, on-
device and in-box placement, and participation in invitation-only events around the world.

Forum.Nokia.com/business
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