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2 1 J2ME

CSDN
24.34% /
/ J2ME Java 2
Micro Edition / Linux  WInCE Nokia
Symbian (
PDA) ( ) Symbian WinCE
J2ME
J2ME MIDlet
1.1 J2ME
J2ME J2ME J2ME  SUN
J2SE  J2EE Java J2ME
JCP Java Specification Request JSR
TCK
MIDP2.0 JSR118 J2ME J2ME
CLDC Connected Limited Devices
Configuration MIDP Mobile Information Devices Profile
J2ME
1.2 J2ME
J2ME Configuration Profile
Java
J2ME Optional Package
J2ME JSR82 Bluetooth API
J2ME Connected Limited Devices Configuration
CLDC Connected Devices Configuration CDC
2001
CLDC J2ME
J2ME CDC J2ME
CDC
e 2M
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1.3 MIDlet 3

) java
e 32 64
CLDC
® 512KB
°
°
°
® 16 32
CLDC PDA
CDC
Maobile Information Devices Profile MIDP CLDC
J2ME
J2ME
1.3 MiDlet
J2ME
J2ME J2ME MIDP
MIDlet Application Management Software AMS
AMS MIDlet AMS MIDlet
notifyDestroyed()
notifyPaused()
MIDlet pause active  destroyed MIDlet
MIDlet pause startApp()
MIDlet active active destroyApp(boolean
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4 1 J2ME

unconditional) pauseApp() MIDlet destroyed pause
destroyApp(boolean unconditional) destroyApp() AMS
MIDlet destroyed destroyed MIDlet
unconditional false MIDlet
MIDletStateChangeException true destroyed
MIDlet

destroyApp

sta rtApp

pauseApp
destroyApp

Destroyed

MIDlet

MIDlet

import javax.microedition.midlet.*;
import javax.microedition.lcdui.*;

public class HelloWorld extends MIDlet{
private Display display;
//
public HelloWorld(){
display = Display.getDisplay(this);
System.out.printin(*'Constructor');
3

public void startApp({
System.out.printin(startApp is called.™);
Form ¥ = new Form(*'HelloTest");
display.setCurrent(f);

3

public void pauseApp({
System.out.printIn(*'pauseApp is called.™);

}

public void destroyApp(boolean unconditional){
System.out.printin('destroyApp is called.");
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2) Java
3) Java

2.1.2 CLDC
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2) CLDC

3)
4)

2.1.3 CLDC

CLDC

1) 160KB
2) 32KB

128KB

2.1.4 CLDC

CLDC
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Java

CLDC

160KB
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ROM
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2.2 CLDC

2.2.1 CLDC

CLDC1.0
Java Java

2.2.2CLDC

~ W DN e

223CLDC J2SE

CLDC J2ME java
CLDC  J2SE java
3 java.iojava.lang java.util
javax.microedition java. java javax. java
CLDC javax.microedition javax.microedition.io

GCF Generic connection framework CLDC

jJava.io / J2SE java.io
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2.2 CLDC 11
java.lang J2SE
jJava.util
jJavax.microedition.io
CLDC
javax.microedition CLDC
ul
Profile MIDP
2.2.4 CLDC J2SE
CLDC 16 32 16MHz 512KB
Windows JVM 16M CLDC
J2SE
1 float  double
CLDC
CLDC1.0
dadd dmul fadd fmul i2d
dalaod dneg faload fneg i2f
dastore drem fastore frem 12d
dcmpg dreturn fcmpg freturn 12F
dcmpl dstore fcmpl fstore newarray(double)
dconst_0O dstore Xx fconst O fstore_x newarray(float)
dconst_1 dsub fconst_1 fsub
ddiv dz2f fdiv 21
dload d2i fload 2i
dload_x dz1 fload_x 21
CLDC
CLDC Sun J2SE
Sun
2 JNI (the Java Native Interface )
CLDC native code
CLDC J2SE
3 Java class loaders)
CLDC CLDC
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JNI
4 (reflection)
java.lang.reflect java.lang.Class reflection
5 thread groups daemon threads
CLDC
Thread
Thread Hashtable  Vector Thread
6 class instance finalization
CLDC java.lang.Object.finalize()
CLDC
7 weak references
8 error handling
J2SE CLDC J2SE
java.lang.Error
2.3 CLDC
2.3.1 CLDC
CLDC J2SE CLDC
3
1 low-level security

CLDC
Java
Java
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2.3 CLDC
CLDC
CLDC

2

o

o

°

)

® CLDC

°

Framework

3

CLDC

13

J2SE pre-verification 231
application-level security
Java
CLDC Java
Java
sandbox
configuration profile
Java
Java API
CLDC native code
native code
java.*  java.microedition.*
JAR
13 ” ( )
JSR246 Device Management Device Management
end-to-end security
MIDP CLDC
J2ME by www.j2medev.com




14 2 CLDC

2.3.2 CLDC
J2SE
Java
java.lang.Object
4
String Integer
CLDC J2SE J2SE
CLDC CLDC
CLDC Java
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5
Test.java
i O
Test.class =
= = PC
Server
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Test.class
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CLDC
Java
CLDC/MIDP
1. Java J2SE  J2EE
2. CLDC
2.3.3CLDC
CLDC CLDC Java JAR
JAR CLDC CLDC
JAR
2.4 CLDC
CLDC Java API
CLDC
CLDC
Java CLDC J2SE  J2EE
J2SE  J2EE CLDC /
J2SE CLDC
2.2.3 CLDC J2SE
CLDC J2SE
CLDC J2SE 3 java.io java.lang java.util
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3 J2SE J2SE java.util
J2SE 53 10

CLDC javax.microedition.io MIDP
javax.microedition

2.4.1java.lang

java.lang Java API CLDC J2SE
1
2 Float Double

3 ClassLoader SecurityManager CLDC

CLDC javalang
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java.lang

Boolean

Charactor
Class
Integer
Long
Math
Object

Runtime
Short
String

StringBuffer

System

<<interface>>

Thread O Runnable

<
P
(]

Throwable OutOfMemoryErrmI

VirtualMachineErro

—|CIassNotFoundExceptioh
—|Illeg alAccessExceptio+
—|InstantiationExceptior|\
—|Interru pted Exceptior||

17

ArithmeticExceptio

ArrayStoreExceptio
ClassCastExceptio

—|EmptyStackExcepti o n|

IIIegaIThreadStateExceptioh

—|IIIegaIArgumentExceptio

—|IIIegaIMonitorStateExceptioh NumberFormatExceptior’

—|IIIegaIStateExceptiori

rraylndexOutOfBoundsExceptioh

—|RuntimeE><ceptio.Elr

CLDC1.0 java.lang

—|IndexOutOfBoundsExceptio

NegativeArraySizeExceptior|1 StringIndexOutOfBoundsExceptiol\

—|NoSuchEIementExceptiori
—|NuIIPointerExceptior|1

SecurityExceptio

java.lang.Object
Object
1. finalize()
2. java.lang.Cloneable CLDC clone()
CLDC java.lang.Floart
java.lang.Double CLDC
Boolean Byte Char Integer Long Short  String
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1. java.lang.Number java.lang.Byte java.lang.Object

2. java.lang.Comparable CLDC J2SE
compareTo

3. String J2SE compareTolgnoreCase() copyValueOf()

equalslgnoreCase() split() match() intern()

4. java.lang.Math J2SE int long
Class
forName() newlnstance() class
getResourceAsStream(String name) InputStream
MIDlet JAR Java ——name
“r /com/sun/MIDlet1/resources/pic.png MIDlet

resources/pic.png

System Runtime
Runtime System
J2SE

1. CLDC MIDP J2SE 2.5 getProperty()
String config = System.getProperty("microedition.configuration™)
CLDC J2SE java.util.Properties getProperties( )
setProperty()  setProperties()
JNI native code JNI

microedition.platform null
microedition.encoding “1S08859_ 1~
microedition.configuration “CLDC-1.0"
microedition.profiles null
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2. J2SE err  out System in
CLDC
3. exit() CLDC MIDlet
MIDlet SecurityException
4. J2ME  gc() J2SE J2SE
J2ME gc()

Thread Throwable

CLDC J2SE

——Tread synchronized wait() notify() notifyAll() CLDC
CLDC TreadGroup
J2SE  Tread

1. getName() setName() CLDC

2. resume() suspend() stop() J2SE

depredated

3. destory() interrupt() isInterrupted() CLDC

boolean

Public void run(Q) {
While (!threadStopped){
//the actions in the thread
3

4. dumpStack()

2.3 CLDC java.lang
3 J2SE Throwable
printStack() Sun KVM

2.4.2java.util

CLDC  java.util 12 10
J2SE Timer  TimerTask MIDP CLDC  javalang
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2

[ 1] [ 1]
java.lang java.util
—cerenea ]
1 oee ]
t—{ Fanion |
e ]
— e ]
<<interface>> -
Runnable :im

Exception

IRuntim eException

CLDC

CLDC 4

java.lang.Object

Date
CLDC Date J2SE
equals()
TimeZone
CLDC
uTC
Calendar
Calendar

getInstance()
Calendar cal

il

EmptyStackExceptio nl

NoSuchElem entExceptior}

<<interface>>
Enumeration

java.lang

Hashtable Stack WVector  Enumeration

Calendar

Calendar.getlinstance();

TimeZone timezone = new TimeZone();

J2SE
Deprecated
Date
Calendar
GMT KVM
Calendar
J2ME

CLDC

J2SE

Date

GMT
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21

Calendar cal = Calendar.getlnstance(timezone);

Date date = new Date();
Calendar cal = Calendar.getlnstance();
cal .setTime(date);

Date Date
Date

Calendar

toString()

Timer TimerTask
MIDP Timer  TimerTask

TimerTask
Timer
scheduleAtFixedRate() run()
Timer
schedule()  scheduleAtFixedRate()
schedule()
10 scheduleAtFixedRate()
TimerTask cancel()
Runnable
cancel()

2.4.3java.io

CLDC java.io J2SE
FilerInputStream

InputStream  OutputStream 2.5

Calendar

CLDC java.text KVM

Sat, 9 Apr 2005 12:00:00 UTC

Timer schedule()

scheduleAtFixedRate()
schedule()
9 11

CLDC java.io
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1 [ 1

java.lang java.io

<<interface>>

DatalnputStreanp Datalnput

| InputStream |

—'ByteArrayIn putStrean+

<<interface>>

—‘D ataOutpu tStreamk)— DataOutput

OutputStream
—‘B yteArrayOutputStrear\"
PrintStream
Reader -4‘In putStreamRead e||

_W_me_r_-g‘ln p utStreamWrite}

<<exception>>
EOFException

<<exception>>
Interruptedl OExceptiof

<<exception>>
Exception

<<exception>>
IOException |—

<<exception>>
UnsupportedEncodingExceptiof

<<exception>>
UTFDataFormatExceptioh

<<interface>>

IngutStreamJ <<exception>>
J Exception

CLDC1.0 java.io
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CLDC InputStream  OutputStream

MIDlet
——RecordStore MIDlet
ByteArraylnputStream DatalnputStream
javax.microedition.rms RecordStore API ByteArrayOutputStream
DataOutputStream
CLDC Datalnput  DataOutput boolean char
int long short
DatalnputStream DataOutputStream J2SE FilerInputStream  FilerOutputStream
CLDC  FilerlnputStream  FilerOutputStream DatalnputStream
DataOutputStream InputStream  OutputStream DatalnputStream
javax.microedition.io.Connector openDatalnputStream
CLDC GCF
DataOutputStream javax.microedition.io.Connector
openDataOutputStream
Reader  Writer java.lang.Object J2SE
J2SE Reader  Writer CLDC InputStream
OutputStream
InputStreamReader 8 unicode CLDC
CLDC
microedition.encoding
UnsupportedEncodingException InputStreamReader InputStream
mark() reset() J2SE getEncoding()
InputStreamReader OutputStreamWriter J2SE getEncoding()
PrintStream OutputStream
print()  printin() IOException checkErro()
CLDC java.io IOException 4 J2SE
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2.4._4javax.microedition.io

[ 1]

1

java.lang javax.microedition.io

Exception ConnectionNotFoundExceptioIn

<<interface>>
Connection

<<interface>> <<interface>>
DatagramConnectio Datagram

<<interface>>
StreamConnectionNotifig

=

<<interface>>
InputConnectio

<<interface>>
OutputConnectio

<<interface>>
StreamConnection

1

<<interface>>
ContentConnectio

[

<<interface>>
HttpConnection

CLDC1.0 javax.microedtion.io

javax.microedtion.io GCF Connector
Connection Connector Connection
Connection GCF
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2.5 CLDC1.1

CLDC1.1

CLDC1.1

14.

15.
16.

Java.
Java.
Java.
Java.
java.
Java.
Java.
Java.
Java.
Java.
Java.
java.
Java.
Java.
Java.
Java.
Java.

Calendar

JSR139 1.0

J2SE

1.0

java.lang.Float java.lang.Double
weak references

Date  TimeZone

NoClassDefFoundError
Thread

CLDC1.1

getName()

interrupt()

25

Boolean. TRUE and Boolean.FALSE Date.toString()
Random.nextInt(int n) String.intern() String.equalslignoreCase()

160 192 KB

CLDC1.1

java.lang.Float  java.lang.Double

lang
lang

lang.
lang.
lang.
lang.
lang.
lang.
lang.
lang.
lang.
lang.
lang.
lang.
lang.
lang.
lang.

- Integer.doubleValue()
- Integer.floatValue()

Long.-
Long.-
Math.
Math.
Math.
Math.
Math.
Math.
Math.
Math
Math
Math
Math
Math
Math

doubleValue()
floatValue()

abs(double a)

abs(float a)

max(double a, double b)
max(float a, float b)
min(double a, double b)
min(float a, float b)
ceil(double a)

-floor(double a)
.sin(double a)
.cos(double a)
-tan(double a)
.sqrt(double a)
.toDegrees(double angrad)
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jJava.lang.Math.toRadians(double angrad)
Java.lang.String.valueOf(double d)
Java.lang.String.valueOf(float f)
jJava.lang.StringBuffer._.append(double d)
Java.lang.StringBuffer.append(float f)
jJava.lang.StringBuffer.insert(int offset, double d)
jJava.lang.StringBuffer.insert(int offset, float f)
jJava.io.Datalnput.readDouble()
Java.io.Datalnput.readFloat()
Java.io.DatalnputStream.readDouble()
Java.io.DatalnputStream.readFloat()
Java.io.DataOutput.writeDouble(double v)
Java.io.DataOutput.writeFloat(float v)
jJava.io.DataOutputStream.writeDouble(double v)
jJava.io.DataOutputStream.writeFloat(float f)
Java.io.PrintStream.print(double d)
Java.io.PrintStream.print(float f)
Java.io.PrintStream.printin(double d)
jJava.io.PrintStream.printin(float f)

jJava.util .Random.nextDouble()

Java.util _Random.nextFloat()

° e T
java.lang.Math.E
java.lang.Math.PI

° java.lang.ref.Reference  java.lang.ref.WeakReference
[ NoClassDefFoundError
o Thread

Thread.getName()

Thread. interrupt()

Thread(Runnable Target, String name)
Thread(String name)

jJava.lang.Boolean.TRUE and java.lang.Boolean.FALSE
jJava.lang.String.intern()
java.lang.String.equalslgnoreCase()
java.util_Date.toString()

Java.util .Random.nextInt(int n)

CLDC1.1 Sun CLDC1.1
http://www.jcp.org/en/jsr/detail?id=139.
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3.1

3.2 List

3.2.1 Exclusive( )
3.2.2 Implicit ( )
3.2.3 Multiple( )
3.3 TextBox

3.4 Alert

35 Form

3.6 Stringltem _Imageltem
3.6.1 Stringltem

3.6.2 Imageltem

3.7 Customltem

3.8 TextField DateField
3.9 Gauge Spacer,ChoiceGroup
3.9.1 Gauge

3.9.2 Spacer

3.9.3 ChoiceGroup

Ul
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3.1
LCDUI Ul
LCDUI
Display + Commandlistener+
Ticker+ Dhisplayable+ Command+
Canvas+ Screens+
Image+
Graphics+
Font+
Screen , Canvas
Screen Canvas
Display  setCurrent()
javax.microedition.lcdui.Command
Command.BACKCommand Command.CANCEL Command.EXIT Command.HELP
Command.ITEM Command.OK Command.SCREEN Command.STOP Displayable
addCommand() removeCommand() ul
Ul Command Command
Command CommandL.istener
API
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Displayable Ticker setTicker()
Ticker getTicker() Ticker
Screen
Screend
TextBox+ List+ Form+ Alert+
Choice+ Font+ AlertTypd- Gauge+
3.2 List
Lcdui Screen
Screen List
implicit( ) exclusive( ) multiple( )
List ITEM
SCREEN
List List insert,append  delete List
ChoiceGroup List getString insert set append delete getlmage

getSelectedFlags()
List

setSelectedFlags()

3.2.1 Exclusive( )

List

List

API

getSelectedindex()  setSelectedIndex()

isSelected()

String Image
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NULL
set()
delete()
0 deleteAll()

commandAction()

=)
- Cption A&
() Option B
() Option C
V! Option D
k Exit
3.2.2 Implicit ( )
IMPLICIT( )
Choice.IMPLICIT
List. SELECTCOMMAND
List
setSelectCommand(null)
commandAction() null

List

3

MIDP ul

List

append()

insert()

commandAction ()
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ﬁ-llll

fimplicit

|Back Exit

3.2.3 Multiple( )

multiple( ) List
List

[Fami )
Imuitiple

Cption &
Option B
Option C
Option D

Back Exit

WTK2.1 DEMO
public class ListDemoextends MIDlet implements CommandListener
{
//
//CommandListener
private final static Command CMD_EXIT = new Command("'Exit", Command.EXIT, 1);
private final static Command CMD_BACK = new Command(*'‘Back™, Command.BACK, 1);
private Display display;
private List mainList;
private List exclusivelList;
private List implicitList;
private List multipleList;

private boolean FirstTime;
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public ListDemo() {
display = Display.getDisplay(this);

String[] stringArray = {
"Option A",
"Option B",
"Option C",
"Option D"
};
// String Choice

Image[] imageArray = null;
// Image[]

exclusivelList = new List("Exclusive'", Choice.EXCLUSIVE, stringArray,
imageArray) ;

exclusivelList.addCommand(CMD_BACK) ;

exclusiveList.addCommand(CMD_EXIT) ;

exclusiveList.setCommandListener(this);

//ExlcusivelList

implicitList = new List("Implicit", Choice.IMPLICIT, stringArray,
imageArray);

implicitList.addCommand(CMD_BACK) ;

implicitList.addCommand(CMD_EXIT);

implicitList.setCommandListener(this);

//ImplicitList

multipleList = new List("Multiple™, Choice.MULTIPLE, stringArray,
imageArray) ;

multipleList.addCommand(CMD_BACK) ;

multipleList.addCommand(CMD_EXIT);

multipleList.setCommandListener(this);

//MutipleList

firstTime = true;

}

protected void startApp() {
if(FirstTime)
Image[] imageArray = null;

try
{
Image icon = Image.createlmage(’'/midp/uidemo/lIcon.png™);
//
imageArray = new Image[] {
icon,
icon,
icon
3

} catch (Java.io.l0OException err) {
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// ignore the image loading failure the application can recover.

}
String[] stringArray = {
"Exclusive",
“"Implicit",
“"Multiple"
}:
mainList = new List(''Choose type'", Choice.IMPLICIT, stringArray,

imageArray) ;
mainList.addCommand(CMD_EXIT) ;
mainList.setCommandListener(this);
display.setCurrent(mainList);
firstTime = false;

}

protected void destroyApp(boolean unconditional) {

}

protected void pauseApp() {
}

public void commandAction(Command c, Displayable d) {
// CommandListener

if (d.equals(mainList)) {

if (c == List.SELECT_COMMAND) {
if (d.equals(mainList)) {
switch (((List)d).getSelectedindex()) {
case O:
display.setCurrent(exclusivelList);

break;

case 1:
display.setCurrent(implicitList);

break;

case 2:
display.setCurrent(multipleList);

break;

}
bs
} else {
// in one of the sub-lists
if (c == CMD_BACK) {
display.setCurrent(mainList);

¥

3

if (c == CMD_EXIT) {
destroyApp(false);
notifyDestroyed();
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}

3.3 TextBox

TextBox TextBox
Title TextBox

, 6 API
TextBox
TextBox

[F ol )
Select a Text Box Type

Select a text box type

Choosze type
@.ﬂm'f Character
CIE-Mail
CIMurmber
ClDecima
CIPhane

il

Optionz
Exit + Shioy

TextBox TextBox:
import javax.microedition.lcdui.*;
import javax.microedition.midlet_MIDlet;

public class TextBoxDemo
extends MIDlet
implements CommandListener {

private Display display;

private ChoiceGroup types;

private ChoiceGroup options;

private Form mainForm;

private final static Command CMD_EXIT

new Command("Exit",
Command .EXIT, 1);
private final static Command CMD_BACK = new Command(‘‘Back"',
Command.BACK, 1);
private final static Command CMD_SHOW = new Command(*'Show", Command.SCREEN,

;

/** TextBox labels

*
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*
/
static final String[] textBoxLabels = {
"Any Character', "E-Mail', "Number', "Decimal', "Phone"™, "Url"
};
/**
* TextBox Types
*/

static final int[] textBoxTypes = {
TextField.ANY, TextField.EMAILADDR, TextField.NUMERIC,
TextField.DECIMAL, TextField.PHONENUMBER, TextField.URL
}:

private boolean FfirstTime;

public TextBoxDemo() {
display = Display.getDisplay(this);
firstTime = true;

}

protected void startApp(Q {
if(FirstTime) {
mainForm = new Form(*'Select a Text Box Type'™);
mainForm.append(*'Select a text box type'™);

// the string elements will have no images
Image[] imageArray = null;

types = new ChoiceGroup(*'Choose type'", Choice.EXCLUSIVE,
textBoxLabels, imageArray);
mainForm.append(types);

//

String[] optionStrings = { "As Password", "Show Ticker" };

options = new ChoiceGroup(*'Options", Choice.MULTIPLE,
optionStrings, null);

mainForm.append(options);

mainForm.addCommand(CMD_SHOW) ;

mainForm.addCommand(CMD_EXIT) ;

mainForm.setCommandListener(this);

firstTime =false;

}

display.setCurrent(mainForm);

}

protected void destroyApp(boolean unconditional) { /* throws
MIDletStateChangeException*/

}

protected void pauseApp(Q {
¥

public void commandAction(Command c, Displayable d) {

if (c == CMD_EXIT) {
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destroyApp(false);
notifyDestroyed();

} else if (c == CMD_SHOW) {

// these are the images and strings for the choices.

Image[] imageArray = null;
int index = types.getSelectedlndex();
String title = textBoxLabels[index];
int choiceType = textBoxTypes[index];
boolean[] flags = new boolean[2];
options.getSelectedFlags(flags);
if (flags[0]) {

choiceType |= TextField.PASSWORD;
3
TextBox textBox = new TextBox(title, "', 50,

choiceType);

if (flags[1]) {

textBox.setTicker(new Ticker("'TextBox: " + title));

¥
textBox.addCommand (CMD_BACK) ;

textBox.setCommandListener(this);
display.setCurrent(textBox);

} else if (c == CMD_BACK) {

}

3.4 Alert

display.setCurrent(mainForm);

Form AlertType,

AlertType

AlertType
INFO

Alert

Alert

Form

5 ALARM CONFIRMATION
WARNING

setCurrent()

setCurrent() Alert

setTimeout() setType()

setimage() setString()
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3.4

Alert

getType(),getimage(),getString()
Alert setTimeout()
Alert. FOREVER
Alert Alert
?-llll [T
Alert Options
Type ¥ TG

Opti

Timeou * 2 Seconds

Showy Indicator

ons

E;ﬁ

Shiowy |

imp
imp

pub

ort javax.microedition.lcdui.*;
ort javax.microedition.midlet_MIDlet;

lic class AlertDemo
extends MIDlet {

private final static Command CMD_EXIT = new Command(“'Exit', Command.EXIT,

;

private final static Command CMD_SHOW = new Command(*'Show', Command.SCREEN,

1;
private final static String[] typeStrings = {
“"Alarm"™, "Confirmation", "Error"™, "Info", "Warning"
};
private final static String[] timeoutStrings = {
"2 Seconds', "4 Seconds', "8 Seconds', "Forever"
}:
private final static int SECOND = 1000;
private Display display;

private boolean FirstTime;
private Form mainForm;

public AlertDemo() {
firstTime = true;
mainForm = new Form("‘Alert Options'™);

}

protected void startApp() {
display = Display.getDisplay(this);
showOption();

37
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/**

*

*

*/

3 MIDP ul

MIDlet
Form Alert

private void showOption() {
if(FirstTime) {

options));

}

}

// choice-group for the type of the alert:

// "Alarm”, "Confirmation™, "Error"™, "Info" or "Warning"

ChoiceGroup types = new ChoiceGroup(*'Type', ChoiceGroup.POPUP,
typeStrings, null);

mainForm.append(types) ;

// choice-group for the timeout of the alert:

// "2 Seconds', "4 Seconds', '8 Seconds' or "Forever"

ChoiceGroup timeouts = new ChoiceGroup(*Timeout™, ChoiceGroup.POPUP,
timeoutStrings, null);

mainForm.append(timeouts) ;

// a check-box to add an indicator to the alert

String[] optionStrings = { "Show Indicator" };

ChoiceGroup options = new ChoiceGroup(*'Options', Choice.MULTIPLE,
optionStrings, null);

mainForm.append(options);

mainForm.addCommand (CMD_SHOW) ;

mainForm.addCommand(CMD_EXIT) ;

mainForm.setCommandListener (new AlerListener(types, timeouts,

FfirstTime = false;

display.setCurrent(mainForm);

private class AlerListener
implements CommandListener {

AlertType[] alertTypes = {

¥

AlertType.ALARM, AlertType.CONFIRMATION, AlertType.ERROR,
AlertType.INFO, AlertType.WARNING

ChoiceGroup typesCG;

int[] timeouts = { 2 * SECOND, 4 * SECOND, 8 * SECOND, Alert.FOREVER };
ChoiceGroup timeoutsCG;

ChoiceGroup indicatorCG;

public AlerListener(ChoiceGroup types, ChoiceGroup timeouts,

}

ChoiceGroup indicator) {
typesCG = types;
timeoutsCG = timeouts;
indicatorCG = indicator;

public void commandAction(Command c, Displayable d) {
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if (c == CMD_SHOW) {

int typelndex = typesCG.getSelectedindex();
Alert alert = new Alert("Alert™);
alert._setType(alertTypes[typelndex]);

int timeoutlndex = timeoutsCG.getSelectedIndex();
alert_setTimeout(timeouts[timeoutlindex]);
alert._setString(
typeStrings[typelndex] + ' Alert, Running "
timeoutStrings[timeoutlndex]);

boolean[] SelectedFlags = new boolean[1];
indicatorCG.getSelectedFlags(SelectedFlags);

iT (SelectedFlags[0]) {

Gauge indicator = createlndicator(timeouts[timeoutindex]);
alert._setlndicator(indicator);

}

display.setCurrent(alert);
} else if (c == CMD_EXIT) {

destroyApp(false);
notifyDestroyed();
¥
3

}
protected void destroyApp(boolean unconditional) {
¥
protected void pauseApp() {
3
/**
* Alert indicator.
* timeout, indicator " "' gauge
* thread .
*/

private Gauge createlndicator(int maxValue) {
it (maxvValue == Alert.FOREVER) {

return new Gauge(null, false, Gauge.INDEFINITE,
Gauge - CONTINUOUS_RUNNING) ;
3

final int max = maxValue / SECOND;
final Gauge indicator = new Gauge(null, false, max, 0);

// if (maxValue !'= Gauge.INDEFINITE) {

new Thread() {
public void run(Q) {

39
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int value = 0;

whille (value < max) {
indicator.setValue(value);
++value;

try {
Thread.sleep(1000);
} catch (InterruptedException ie) {

// ignore
}
}
}
}-start();
}
return indicator;
3
b
3.5 Form
Form J2ME ul
FORM
TtemStatel 1stener+ Form+'
Spacer+
ItemCommandl istener+' [ Ttem+' -
F 3 Stringltem+
Imageltems DateFicld+ Gauge+ CustomIt=m+' TextField+ ChoiceGroup+
Form Item append()

Item
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Form
Item.LAYOUT_RIGHT

Form

3.6 Stringltem

3.6.1 Stringltem

Imageltem

41

Item.LAYOUT LEFT Item.LAYOUT _CENTER
Item  Form
Item LAYOUT_DEFAULT
setLayout()
Item
setPreferredSize(),
Imageltem

Stringltem
Stringltem Label
PLAIN,BUTTON,HYPERLINK,(
PLAIN )
getAppearanceMode() / set/get
[F ol

String ltem Demo

This iz & simple label

iz the Stringtems text
Short label: text
Hyper-Link hyperlink

Button Eutton I

This iz a Stringltem label: This

Exit

Item

ul

import javax.microedition. lcdui.*;
import javax.microedition.midlet_MIDlet;
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public class StringltemDemo
extends MIDlet
implements CommandListener, ltemCommandListener {

private Display display;
private Form mainForm;

private final static Command CMD_GO = new Command(*'Go", Command.ITEM, 1);
private final static Command CMD_PRESS = new Command(*‘Press', Command.ITEM,

private final static Command CMD_EXIT = new Command("'Exit", Command.EXIT, 1);

protected void startApp() {
display = Display.getDisplay(this);

mainForm = new Form(*'String Item Demo™);

mainForm.append('This is a simple label™);

Stringltem item = new Stringltem(*This is a Stringltem label: ",
"This iIs the Stringltems text');

mainForm.append(item);

item = new Stringltem(*"Short label: ™, "text™);

mainForm.append(item);

item = new Stringltem("'Hyper-Link ", "hyperlink"™, Item_.HYPERLINK):;

item.setDefaultCommand(CMD_GO) ;
item.setltemCommandListener(this);
mainForm.append(item);

item = new Stringltem("'Button ', "Button"™, Item.BUTTON);
item.setDefaultCommand(CMD_PRESS) ;
item.setltemCommandListener(this);
mainForm.append(item);

mainForm.addCommand(CMD_EXIT) ;
mainForm.setCommandListener(this);
display.setCurrent(mainForm);

}

public void commandAction(Command c, Item item) {

if (c == CMD_GO) {
String text = "Go to the URL...";
Alert a = new Alert("URL", text, null, AlertType.INFO);
display.setCurrent(a);

} else if (c == CMD_PRESS) {
String text = "Do an action...";
Alert a = new Alert("Action”, text, null, AlertType.INFO);
display.setCurrent(a);

¥
b
public void commandAction(Command c, Displayable d) {
destroyApp(false);
notifyDestroyed();

protected void destroyApp(boolean unconditional) {

}
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protected void pauseApp() {
}

3.6.2 Imageltem

Imageltem,Imageltem  Stringltem
5 Item

Label,
Stringltem

import javax.microedition. lcdui.*;

import javax.microedition.midlet.*;

public class ImageltemMIDlet extends MIDlet
implements ItemCommandListener

{
private Display display;
public ImageltemMIDlet()
{
display = Display.getDisplay(this);
3
public void startApp(Q
{
Image img = null ;
try
{
img = Image.createlmage(’'/pic.png™) ;
}catch(Exception e){}
Form £ = new Form(*'Imageltem ") ;
f.append(img) ;
Imageltem il =
new Imageltem("” 1",img,
Item.LAYOUT_CENTER] I'tem.LAYOUT_NEWL INE_BEFORE, " 1 ", 1tem.BUTTON);
f.append(iil) ;
Imageltem ii2 =
new Imageltem(*" 2",img,
Item_LAYOUT_RIGHT] I'tem.LAYOUT_NEWL INE_BEFORE, " 2 ", Item.HYPERLINK) ;
f.append(ii2) ;
display.setCurrent(f);
}
public void commandAction(Command c,ltem i)
{
System.out.printin(c.getLabel());
System.out.printIn(i.getLabel());
T
public void pauseApp()
{
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}

public void destroyApp(boolean unconditional)

{
}

3.7 Customltem

Customltem Item Form
Canvas Customltem
Label Label Customltem
Customltem Customltem
Customltem Form
Item

customltem Form
Customltem, Customltem

import javax.microedition.lcdui.*;
import javax.microedition.midlet.MIDlet;

public class CustomltemDemo extends MIDlet implements CommandListener {
private final static Command CMD_EXIT = new Command("'Exit", Command.EXIT, 1);
private Display display;

private boolean firstTime;
private Form mainForm;

public CustomltemDemo() {
firstTime = true;
mainForm = new Form(''Custom Item");

}

protected void startApp(Q {
if(FirstTime) {
display = Display.getDisplay(this);

mainForm.append(new TextField("Upper Item", null, 10, 0));
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mainForm.
mainForm.
mainForm.
mainForm.

45

append(new Table(*"Table™, Display.getDisplay(this)));
append(new TextField('Lower Item"”, null, 10, 0));
addCommand(CMD_EXIT) ;

setCommandListener(this);

FfirstTime = false;

}

display.setCurrent(mainForm);

}

public void commandAction(Command c, Displayable d) {
if (c == CMD_EXIT) {
destroyApp(false);
notifyDestroyed();

}
}

protected void

}

protected void

}
}

destroyApp(boolean unconditional) {

pauseApp( {

import javax.microedition.lcdui.*;

public class Table
extends Customl

tem

implements ItemCommandListener {

private final static Command CMD_EDIT = new Command(“'Edit",

Command.ITEM, 1);

private Display display;
private int rows = 5;

private int col
private int dx
private int dy

private final static i

s = 3;
= 50;
= 20;

n
private final static int IN = 1;
n

private final static i
private int location =

private int currentX = 0;
private int currentY = O;
private String[][] data = new String[rows][cols];

// Traversal stuff
//indicating support of horizontal traversal internal to the Customltem

boolean horz;

//indicating support for vertical traversal internal to the Customltem.

boolean vert;

public Table(String title, Display d) {
super(title);

display = d;

setDefaultCommand (CMD_EDIT);
setltemCommandListener(this);
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int interactionMode = getlnteractionModes();
horz = ((interactionMode & Customltem.TRAVERSE_HORIZONTAL) != 0);
vert = ((interactionMode & Customltem.TRAVERSE_VERTICAL) != 0);

b

protected int getMinContentHeight() {

return (rows * dy) + 1;

¥
protected int getMinContentWidth() {

return (cols * dx) + 1;

}
protected int getPrefContentHeight(int width) {

return (rows * dy) + 1;

3
protected int getPrefContentWidth(int height) {

return (cols * dx) + 1;

¥
protected void paint(Graphics g, int w, int h) {

for (int i1 = 0; 1 <= rows; i++) {
g-drawLine(0, 1 * dy, cols * dx, 1 * dy);
¥

for (int 1 = 0; 1 <= cols; i++) {
g-drawLine(i * dx, 0, i * dx, rows * dy);

}

int oldColor = g.getColor();

g.-setColor(0x00D0ODODO) ;

g-FillRect((currentX * dx) + 1, (currentY * dy) + 1, dx - 1, dy - 1);
g-setColor(oldColor);

for (int i = 0; i < rows; i++) {
for (int j = 0; j < cols; j++) {
if (data[i][j] !'= nulD) {

// store clipping properties

int oldClipX = g.getClipX(Q);

int oldClipY = g-getClipY(Q;

int oldClipWidth = g.getClipWidth(Q;

int oldClipHeight = g.getClipHeight();

g-setClip((J *dx) + 1, i *dy, dx - 1, dy - 1);

g-drawString(data[i][jl. g * dx) + 2, ((i + 1) * dy) - 2,
Graphics.BOTTOM | Graphics.LEFT);

// restore clipping properties
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g-setClip(oldClipX, oldClipY, oldClipWidth, oldClipHeight);

}

protected boolean traverse(int dir, int viewportWidth, int viewportHeight,

int[] visRect_inout) {

it (horz && vert) {
switch (dir) {
case Canvas.DOWN:

if (location == UPPER) {
location = IN;

} else {

if (currentY < (rows - 1)) {
currentY++;

repaint(currentX * dx, (currentY - 1) * dy, dx, dy);

repaint(currentX * dx, currentY * dy, dx, dy):
} else {

location = LOWER;
return false;

}

break;

case Canvas.UP:

ifT (location == LOWER) {
location = IN;
} else {

if (currentY > 0) {
currentY--;

repaint(currentX * dx, (currentY + 1) * dy, dx, dy);
repaint(currentX * dx, currentY * dy, dx, dy);

} else {
location = UPPER;
return false;
}
break;

case Canvas.LEFT:

if (currentX > 0) {
currentX--;

repaint((currentX + 1) * dx, currentY * dy, dx, dy);
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repaint(currentX * dx, currentY * dy, dx, dy);

b
break;
case Canvas.RIGHT:

if (currentX < (cols - 1)) {
currentX++;
repaint((currentX - 1) * dx, currentY * dy, dx, dy);
repaint(currentX * dx, currentY * dy, dx, dy);

}

T
} else if (horz || vert) {
switch (dir) {

case Canvas.UP:
case Canvas.LEFT:

if (location == LOWER) {
location = IN;
} else {

if (currentX > 0) {
currentX--;
repaint((currentX + 1) * dx, currentY * dy, dx, dy);
repaint(currentX * dx, currentY * dy, dx, dy);
} else if (currentY > 0) {
currentY--;
repaint(currentX * dx, (currentY + 1) * dy, dx, dy);
currentX = cols - 1;
repaint(currentX * dx, currentY * dy, dx, dy);
} else {
location = UPPER;
return false;

s
break;

case Canvas.DOWN:
case Canvas.RIGHT:
ifT (location == UPPER) {
location = IN;
} else {

if (currentX < (cols - 1)) {
currentX++;
repaint((currentX - 1) * dx, currentY * dy, dx, dy);
repaint(currentX * dx, currentY * dy, dx, dy);
} else it (currentY < (rows - 1)) {
currentY++;
repaint(currentX * dx, (currentY - 1) * dy, dx, dy);
currentX = 0;
repaint(currentX * dx, currentY * dy, dx, dy);
} else {
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location = LOWER;
return false;

T
} else {

//1In case of no Traversal at all: (horz|vert) ==

}

visRect_inout[0] = currentX;
visRect_inout[1l] = currentY;
visRect_inout[2] = dx;
visRect_inout[3] = dy;

return true;

¥
public void setText(String text) {
data[currentY][currentX] = text;

repaint(currentY * dx, currentX * dy, dx, dy);
}

public void commandAction(Command c, Item i) {
if (c == CMD_EDIT) {
Textlnput textlnput = new Textlnput(data[currentY][currentX], this,

display);
display.setCurrent(textinput);

import javax.microedition.lcdui.*;
import javax.microedition.midlet_MIDlet;

public class Textlnput extends TextBox implements CommandListener {

private final static Command CMD_OK = new Command(*‘OK"™, Command.OK,

1):
private final static Command CMD_CANCEL = new Command(*'Cancel’,
Command . CANCEL ,
1);

private Table parent;
private Display display;

public Textlnput(String text, Table parent, Display display) {
super("'Enter Text', text, 50, TextField.ANY);
this.parent = parent;
this.display = display;
addCommand (CMD_OK) ;
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addCommand (CMD_CANCEL) ;
setCommandListener(this);

}

public void commandAction(Command c, Displayable d) {

if (c == CMD_OK) {
// update the table"s cell and return
parent.setText(getString());
display.setCurrentltem(parent);

} else if (c == CMD_CANCEL) {
// return without updating the table"s cell
display.setCurrentltem(parent);

3.8 TextField DateField

TextField TextBox Form

TextBox Form

[F il REC )
TexiField M,

e
B i
B

import javax.microedition. lcdui.*;
import javax.microedition.midlet.*;
public class TextFieldWithltemStateListenerMIDlet extends MIDlet
implements ltemStatelListener
{
private Display display;
public TextFieldWithltemStatelListenerMIDlet()
{
display = Display.getDisplay(this);
3
TextField name ;
TextField tel ;
TextField summary ;
public void startApp(Q)
{

Form £ = new Form("'TextField ") ;
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name = new TextField(" ", 8, TextField . ANY) ;
tel = new TextField(" ", 14, TextField .PHONENUMBER) ;
summary = new TextField(" ", ,30,TextField.UNEDITABLE) ;

f.append(name) ;
f.append(tel) ;
f.append(summary) ;
f.setltemStateListener(this);
display.setCurrent(f);

s
public void itemStateChanged(ltem item)
{
if(item==name)
{
summary .setString("” "+name.getString());
}else if(item==tel)
{
summary .setString(*" "+tel.getString());
}else
{
summary.setString(""");
}
¥
public void pauseApp()
{
s
public void destroyApp(boolean unconditional)
{
}
¥
DateField Label

java.util. TimeZone

3.9 Gauge Spacer,ChoiceGroup

3.9.1 Gauge

Alert setIndicator()/getindicator()
Gauge
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TG IE{F B
¥ 1k g
Gauge
° flase
) Form Alert
[ ) Command
[ ) Label
°
)

import javax.microedition. lcdui.*;

import javax.microedition.midlet.*;

public class AlertWithIndicatorMIDlet extends MIDlet
implements CommandListener

{

private Display display;
public AlertWithIndicatorMIDlet()
{
display = Display.getDisplay(this);
3
Gauge g ;
public void startApp(Q
{
Alert al = new Alert(" ");
al .setType(AlertType. INFO);
al .setTimeout(Alert.FOREVER);
al .setString(" ");

g = new Gauge(null,false,10,0) ;
al _setIndicator(g);

Command start = new Command(" '*,Command.OK,1) ;
Command stop = new Command(** "*,Command.STOP,1) ;

al .addCommand(start);
al _.addCommand(stop) ;
al .setCommandListener(this);
display.setCurrent(al);
s

public void commandAction(Command c,Displayable s)

J2ME
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{
String cmd = c.getLabel() ;
if(cmd_equals(C' ™))
{
for(int i=0 ; i <11 ; i++)
{
g-setValue(i);
try
{
Thread.sleep(500);
}catch(Exception e){}
}
Yelse if(cmd.equals(’ ™))
{
notifyDestroyed() ;
}
}
public void pauseApp(Q
{
s
public void destroyApp(boolean unconditional)
{
}
}
3.9.2 Spacer
Spacer API
3.9.3 ChoiceGroup
ChoiceGroup  List Choice
Choice.IMPLICIT
Choice.EXCLUSIVE,Choice. MUTIPLE,Choice.POPUP, List
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4.1 API
4.2 Graphics
4.2.1
4.2.2
4.2.3
4.3 Canvas
4.4
4.5 Graphics
45.1 Image

452

Ul

55
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javax.microedition.lcdui.Canvas Ul Ul
Canvas Canvas paint()
paint(),
Graphics
reapaint()
XY
getWidth()  getHeight() Canvas Canvas
Canvas sizeChanged
ul Graphics Image
Image Graphics
Graphics paint()
paint() Graphics
Image Graphics Image.getGraphics()
Graphics paint()
DoubleBuffered Image
4.1 API
Ul Ul repaint()
repaint() paint()
Press Events( ) Action Keys PointerEvents
keyPressed(),keyReleased(),keyRepeated()
keyPressed(), keyReleased(), keyRepeated()
RepeatEvents JTWI
Canvas keyPressed()
MIDP KEY_NUMO——KEY——NUM9
0-9, KEY_STAR,KEY_POUND, 0
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keycode, JTWI
hasRepeatEvents()

API
UP,DOWN,LEFT,RIGHT,GAME_A,GAME_B,GAME_C,GAME_D,
MIDP2.0

JTWI
pointerPressed(),pointerReleased(),pointerDragged()
P910C
pointerPressed()
pointerReleased()
keyPressed() keyReleased()

WTK

4.2 Graphics

42.1
MIDP
& »
= >
e
Y-ﬂ-
MIDP ] A4
= v Fe
BB HAMTR
X
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Graphics
4.2.2
WTK Canvas RGB
Graphics
[F ol )
|
Graphics

import javax.microedition.lcdui.*;
import javax.microedition.midlet.*;

public class test extends Canvas

d public void paint(Graphics g)
{ g-setColor(255,255,0);
g-FillRect(0,0,getWidth(),getHeight());
int c=g.getColor();
int dc=g.getDisplayColor(g-getColor());
System.out.printin(* "+Integer.toHexString(c));
System.out.printin(” R "'+g.getRedComponent());
System.out.printin(*" G ""+g.getGreenComponent());
System.out.printin(” B ""+g.getBlueComponent());
System.out.printin(*" "+Integer.toHexString(dc));
System.out.printin(” ""+g.getGrayScale());
}
3
R G B 0——255
O0x00RRGGBB
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4.2.3

Graphics
void | drawArc(int x, int y, int width, int height, int startAngle,

int arcAngle)
Draws the outline of a circular or elliptical arc covering the
specified rectangle, using the current color and stroke style.

void | drawChar(char character, int x, int y, int anchor)
Draws the specified character using the current font and color.
void | drawChars(char[] data, int offset, int length, int x, inty,
int anchor)
Draws the specified characters using the current font and color.
void | drawlmage(Ilmage img, int x, int y, int anchor)
Draws the specified image by using the anchor point.
void | drawLine(int x1, int yl, int x2, int y2)
Draws a line between the coordinates (x1,yl) and (x2,y2) using the
current color and stroke style.
void | drawRect(int x, int y, int width, int height)
Draws the outline of the specified rectangle using the current color
and stroke style.
void | drawRegion(Image src, int x_src, int y _src, int width,
int height, int transform, int x dest, int y dest, int anchor)
Copies a region of the specified source image to a location within
the destination, possibly transforming (rotating and reflecting)
the image data using the chosen transform function.
void | drawRGB(int|[] rgbData, int offset, int scanlength, int x, int vy,
int width, int height, boolean processAlpha)
Renders a series of device-independent RGB+transparency values in
a specified region.
void | drawRoundRect(int x, int y, int width, int height, int arcWidth,
int arcHeight)
Draws the outline of the specified rounded corner rectangle using
the current color and stroke style.
void | drawString(String str, int x, int y, int anchor)
Draws the specified String using the current font and color.
void | drawSubstring(String str, int offset, int len, int x, inty,
int anchor)
Draws the specified String using the current font and color.
void | fillArc(int x, int y, int width, int height, int startAngle,
int arcAngle)
Fillsacircularorelliptical arc covering the specified rectangle.
void | FillRect(int x, int y, int width, int height)

Fills the specified rectangle with the current color.
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void | FillRoundRect(int x, int y, int width, int height, int arcWidth,
int arcHeight)
Fills the specified rounded corner rectangle with the current color.
void | fillTriangle(int x1, int yl, int x2, int y2, int x3, int y3)
Fills the specified triangle will the current color.
API
Graphics
drawLine() Graphics
Graphics.DOTTED Graphics.SOLID
[F ol =)

import javax.microedition.lcdui.*;
import javax.microedition.midlet.*;

public class test2 extends Canvas

{
public void paint(Graphics g)

{
g-setColor(255,255,255);

g-FfillRect(0,0,getWidth(),getHeight());
//
//
g-setColor(255,0,0);
g-drawLine(1,1,100,10);
g-setStrokeStyle(Graphics.DOTTED) ; //
g-setColor(125,125,125);
g-drawLine(10,10,100,100);
g-setStrokeStyle(Graphics.SOLID); //

Graphics  drawRect() drawRoundRect()

import javax.microedition. lcdui.*;
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import javax.microedition.midlet.*;
public class test3 RectTestCanvas extends Canvas

{

public void paint(Graphics g)

{

clear(9) ;

g-
g-
g-
-FillRect(5,30,100,20);//FillRect()

9

//

Q Q Q@ Q

}

setColor(255,0,0) ;
drawRect(5,5,100,20);
setColor(0,255,0) ;

.setColor(0,0,255) ;
-drawRoundRect(5,55,100,20,20,20);
-setColor(255,0,255) ;
-FillRoundRect(5,80,100,20,20,20);

public void clear(Graphics g)

{

//
g-

setColor(255,255,255);

61

drawRect()

g-FillRect(0,0,getWidth(),getHeight());

}
}

E-llll

)
L

4.3 Canvas

Canvas
setFullScreenMode()
Ticker Command

setFullScreenMode()

J2ME

Title

seizeChanged()
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hideNotify()
showNotify()

Canvas

repaint()

4

paint()

J2ME

MIDP ul
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import javax.microedition.lcdui.*;
import javax.microedition.midlet.*;
public class test4 extends Canvas
implements CommandListener

{

//

public test4()

{
setTitle(" ") ;
setTicker(new Ticker("'Ticker ™)) ;
addCommand(new Command(** " ,Command.SCREEN,1)) ;
addCommand(new Command(** " ,Command.SCREEN, 1)) ;
setCommandListener(this) ;
iublic void paint(Graphics g)
{
g-setColor(125,125,125);//
g-FillRect(0,0,getWidth(),getHeight());
g-setColor(0,0,0);//
g-drawLine(10,10,150,10);
iublic void commandAction(Command c,Displayable s)
¢ String cmd = c.getLabel();
if(cmd.equals(" D))
{
setFul IScreenMode(true) ;
}else if(cmd.equals(" D))
{ setFul IScreenMode(false) ;
}
3
protected void sizeChanged(int w,int h)
{
System.out.printin(™ W) ;
System.out.printIn(” “+h) ;
}
protected void hideNotify()
{
System.out.printIn(” ") /7 WTK
3
protected void showNotify()
{
System.out.printin(™ ") ;
3
3 Canvas
Ticker
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4.4
Canvas Canvas
keyPressed(),keyReleased() keyReapeated() keyReapeated() JTWI
Canvas.hasRepeatedEvents()
keyPressed() keyReleased()
keyRepeated() JTWI MIDP2.0 ITU-T
0 9 “ox77 =y~ Canvas

import javax.microedition.lcdui.*;
import javax.microedition.midlet.*;
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public class test5 extends Canvas
implements CommandListener

65

pointerPressed()

{
public test5(Q)
{
addCommand(new Command(** " ,Command.SCREEN, 1)) ;
setCommandListener(this);
b
boolean pressed = false ;
public void paint(Graphics g)
{
g-setColor(125,125,125);
g-FillRect(0,0,getWidth(),getHeight());
if(pressed)
{
g-setColor(0,0,0);
g-drawLine(20,20,120,20);
g-drawLine(20,20,20,100);
g.setColor(255,255,255);
g.drawLine(120,20,120,100);
g-drawLine(20,100,120,100);
}else
{
g-setColor(255,255,255);
g-drawLine(20,20,120,20);
g-drawLine(20,20,20,100);
g-setColor(0,0,0);
g-drawLine(120,20,120,100);
g-drawLine(20,100,120,100);
}
3
public void commandAction(Command c,Displayable s)
{
System.out.printin(*'*Command Action™);
s
protected void keyPressed(int keycode)
{
System.out.printIn("'Key Pressed™);
pressed = true ;
repaint() ;
¥
protected void keyReleased(int keycode)
{
System.out.printIn("'’Key Released");
pressed = false ;
repaint() ;
¥
s
pointer events
pointerReleased()  pointerDragged (

J2ME

)

by www.j2medev.com




66 4 MIDP ul

4.5 Graphics

Graphics

Graphics

4.5.1 Image

Image

Image Graphics
anchor points Image
LEFT,RIGHT,HECENTER,TOP,VCENTER,BOTTOM, BASELINE

op+ left+ heenter+ right

»Y ¥
Ll

gn it oy +

Image.

.
baseliner
—»

bottoms
Image Image RGB

Image Image Image
Image.createlmage(String name) Image

55/11

Image Image  Image.createlmage(int
width,int height) Image
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DoubleBuffer

DoubleBuffer

[F .l 73]

Ldid

import javax.microedition. lcdui.*;
import javax.microedition.midlet.*;
public class test6 extends Canvas
implements Runnable,CommandListener
{
Command start = new Command(* "*,Command.OK,1) ;
Command stop = new Command(** '*,Command.STOP,1) ;
private Image offscreen ;
public test6)
{
addCommand(start);
setCommandListener(this) ;
if(isDoubleBuffered())
{
System.out.printin(" ");
}else
{
System.out.printin(” , ");
offscreen = Image.createlmage(getWidth(),getHeight());
}
}
public void paint(Graphics g)
{
if(isDoubleBuffered())
{
System.out.printIn(*’'On-Screen ");
clear(Q):
paintAnimation(g,100,10,r) ;
paintCross(g,Xx,y, length) ;
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}else

System.out.printIn(""Off-Screen ");
Graphics offg = offscreen.getGraphics() ;
clear(offg) ;
paintAnimation(offg,100,10,r) ;
paintCross(offg,x,y, length) ;
g-drawlmage(offscreen,0,0,0);

s
public void clear(Graphics g)
{
//
g-setColor(255,255,255);
g-FillRect(0,0,getWidth(),getHeight());
s
intr =0 ;
public void paintAnimation(Graphics g,int x,int y,int I)
{
g-setColor(0,0,0);
g-drawRect(x,y,1,1);

T
int x =50 ;
int y =50 ;

int length = 5 ;

public void paintCross(Graphics g, int x,int y,int length)

{
g-setColor(255,0,0);
g-drawLine(x-length,y,x+length,y);
g-drawLine(x,y-length,x,y+length);

¥

boolean conti = false ;

public void commandAction(Command c,Displayable s)

{
String cmd = c.getLabel() ;
if(cmd.equals(" D))
{
conti = false ;
removeCommand(stop) ;
addCommand(start) ;
}else if(cmd.equals(" D))
{
removeCommand(start);
addCommand(stop) ;
conti = true ;
Thread t = new Thread(this);
t.start();
}
b

int rate = 50 ; // 1/20
public void run(Q)

{

0 ;
0 ;

long s
long e
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long diff = 0 ;
while(conti)
{

s = System.currentTimeMillis(Q ;

r++;
if (r > 10)

r = 0;
repaint();
serviceRepaints() ;

e = System.currentTimeMillis(Q ;
diff = e-s ;
if(diff<rate)
{
try
{

Thread.sleep(rate-diff);

}catch(Exception exc){}

}
¥
protected void keyPressed(int keycode)

{
switch(getGameAction(keycode))

{

case Canvas.UP :
y =y-2;
break ;

case Canvas.DOWN :
y = y+2 ;
break ;

case Canvas.LEFT :
X = X-2 ;
break ;

case Canvas.RIGHT :
X = X+2 ;
break ;

}
repaint();

Image.createlmage()

4.5.2

Graphics Graphics

J2ME

69

Font
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setFont(null),
Font Font

SMALL MEDIUM LARGE
PROPORTIONAL MONOSPACE SYSTEM
PLAIN BOLD ITALIC UNDERLINED

charWidht(),charsWidth(),stringWidth(),substringWidth()
getHeight()  getBaselinePosition()

Font Font

J2ME by www.j2medev.com




MIDP

51 RMS Record Management System
5.2 RecordStore
5.2.1 RecordStore
5.2.2 RecordStore
5.2.3 RecordStore
524
5.3 RecordStore
53.1
5.3.2
5.3.3
5.3.4 RMS
5.4 RecordStore
54.1 RecordEnumeration
5.4.2 RecordFilter
54.3 RecordComparator
544 RecordL.istener

—RMS

71
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5.1 RMS Record Management System
© java
JDBC
EJB, JDO
MIDP2.0
_ (Record
Management System RMS)
RMS Records( ) Records Stores( )
(Records Stores) TABLE
MIDlet Suite 32
Unicode Suite MIDlet
(Record) RecordID
byte(] RecordID
RecordID
RecordID RecordID
MIDP Suite RMS

EecordIDe Diatas

Record +

Fecordstores RecordIDe Diatae
Fecords+

J2ME by www.j2medev.com




5.2 RecordStore 73

MIDlet Suite RMS jad
Midlet Suite RMS
jad jar MIDP 2.0 MIDlet RMS
RecordStore RecordStore Suite MIDlet
RMS API javax.microedition.rms
RMS
““RecordStore ?”

5.2 RecordStore

5.2.1 RecordStore

MIDP API RecordStore new
RecordStore openRecordStore()

openRecordStore (String recordStoreName, boolean createlfNecessary)
openRecordStore (String recordStoreName, boolean createlfNecessary

int authmode), boolean writable))
openRecordStore (String recordStoreName, String vendorName, String suiteName)

Record Store;

MIDlet

RecordStore. AUTHMODE_PRIVATE  false

MIDP API MIDlet Suite
3 MIDlet Suite
AUTHMODE_PRIVATE

private RecordStore rs = null;
try {
// RMS
rs = RecordStore.openRecordStore(“testRMS”, true);
} catch (RecordStoreNotFoundException e) {
e.printStackTrace():;
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} catch (RecordStoreFullException e) {
e.printStackTrace();

} catch (RecordStoreException e) {
e.printStackTrace();

}

5.2.2 RecordStore

RecordStore
RecordStore closeRecordStore()

RMS RecordStoreNotOpenException
closeRecordStore()
openRecordStore() MIDlet RMS

try {
rs = RecordStore.openRecordStore(“testRMS”, true);

//D0 YOUR WORK HERE
rs.closeRecordStore();

} catch (RecordStoreNotOpenException e) {
e.printStackTrace();

} catch (RecordStoreException e) {
e.printStackTrace();

}

5.2.3 RecordStore

deleteRecordStore()

MIDlet
MiIDlet

RecordStoreException
RecordStoreNotFoundException
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// rs

try {
rs.closeRecordStore();

RecordStore.deleteRecordStore(“testRMS™);

} catch (RecordStoreNotOpenException e) {
e.printStackTrace();

} catch (RecordStoreNotFoundException e) {
e.printStackTrace();

} catch (RecordStoreFullException e) {
e.printStackTrace();

} catch (RecordStoreException e) {
e.printStackTrace();

}

5.2.4

RecordStore 3

getLastModified()

getName()

getNumRecords()
getSizeAvailable()

get\ersion()

listRecordStores() MIDlet

RMS

5.3 RecordStore

5.3.1

addRecord(byte[] data, int offset, int numBytes) byte
addRecord 3 byte[] byte[]

)

addRecord ID RecordID RecordID RecordStore
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ID 0
T
RecordStoreNotOpenException
RecordStoreException catch
addRecord
addRecord
5.3.2
deleteRecord(int recordld) ID
ID

RecordStoreNotOpenException
ID InvalidRecordIDException
RecordStoreException

setRecord(int recordld, byte[] newData, int offset, int numBytes)

ID
addRecord ID
, deleteRecord . RecordStoreException
5.3.3
RecordStore byte
byte
(int, char) byte
byte
byte ByteArrayOutputStream  DataOutputStream
ByteArraylnputStream DatalnputStream 4 MIDP API
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http://java.sun.com

ByteArrayOutputStream baos
DataOutputStream dos dos 1/0 write XXX
writelnt int writeChar writeUTF
String API baos  toByteArray
byte[] addRecord

ByteArraylnputStream  DatalnputStream

getRecord(int) byte byte ByteArraylnputStream
bais DatalnputStream dis DatalnputStream
110 DataOutputStream

ByteArrayOutputStream baos=new ByteArrayOutputStream();
DataOutputStream dos=new DataOutputStream(baos);
dos.writeBoolean(false);

dos.writelnt(15);

dos.writeUTF("abcde™);

byte [] data=baos.toByteArray();// byte

dos.close();

baos.close();

ByteArraylnputStream bais=new ByteArraylnputStream(data);
DatalnputStream dis=new DatalnputStream(bais);

boolean flag=dis.readBoolean();

int intValue=dis.readlnt();

String strValue=dis.readUTF();

dis.close();

bais.close();

5.3.4 RMS

RMS

Word enWord cnWord

dateTime detail
public class Word {
private String enWord;
private String cnWord;
private long dateTime;
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private String detail;
3

Word serialize
deserialize

/** byte
*/
public byte[] serialize() throws I0Exception{

//Creates a new data output stream to write data
//to the specified underlying output stream

—RMS

byte
write XXX

ByteArrayOutputStream baos = new ByteArrayOutputStream();
DataOutputStream dos = new DataOutputStream(baos);

dos.writeUTF(this.enWord);
dos.writeUTF(this.cnWord);
dos.writeLong(this.dateTime);
dos.writeUTF(this.detail);

baos.close();

dos.close();

return baos.toByteArray();
}

/** byte
*/

public static Word deserialize(byte[] data) throws I0Exception{
ByteArraylnputStream bais = new ByteArraylnputStream(data);

DatalnputStream dis = new DatalnputStream(bais);

Word word = new Word();
word.enWord = dis.readUTF(Q);
word.cnWord = dis.readUTF(Q);
word.dateTime = dis.readLong();
word.detail = dis.readUTF(Q);

bais.close();
dis.close();
return word;

5.4 RecordStore

J2ME

RecordStore
RecordComparator
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RecordEnumeration RecordFilter  RecordListener

RecordComparator RecordFilter

5.4.1 RecordEnumeration

RecordID RMS

RecordID
RecordID

——RecordEnumeration

RecordEnumeration

79

RecordEnumeration

for

RecordID

MIDP

RecordEnumeration

RecordStore RecordEnumeration
RecordID
RecordEnumeration
® enumerateRecords()
RecordStore enumerateRecords RecordEnumeration
enumerateRecords 3 filter comparator keepUpdated
filter
comparator RecordStore
true RecordListener RecordStore
RecordEnumeration false
RecordID RecordStore RecordStore
® numRecords()
numRecords
RecordID filter
® hasNextElement()
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hasNextElement RecordEnumeration

® hasPreviousElement()

hasPreviousElement RecordEnumeration

® nextRecord()
nextRecord

® nextRecordld()
nextRecordld
nextRecordld

RecordID
InvalidRecordIDException

ViewAll()
RecordEnumeration

WordComparator
public Word[] viewAll() throws 10Exception {
Word[] words = new Word[O];
RecordEnumeration re = null;
//rs RecordStore
if (rs == null)
return words;
try {

—RMS

RecordComparator

re = rs.enumerateRecords(null, new WordComparator(), false);//

words = new Word[re.numRecords()];

int wordRecords = O;

while (re.hasNextElement()) {
byte[] tmp = re.nextRecord();

words[wordRecords] = Word.deserialize(tmp);

wordRecords++;
}
} catch (RecordStoreNotOpenException el) {
el.printStackTrace();
} catch (InvalidRecordIDException el) {
el_printStackTrace();
} catch (RecordStoreException el) {
el._printStackTrace();
3} finally {
if (re = null)
re.destroy();
}

return words;

J2ME
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5.4.2 RecordFilter

RecordFilter
match(byte[] candidate) byte true

WordFilter RecordFilter
public class WordFilter implements RecordFilter{
private String enWord;
private int type;
public WordFilter(String enword, int type){

// type
//

this.enWord = enword;
this.type = type;

}

public boolean matches(byte[] word) {
//matches RMS
try {

iT(type == EventlID.SEARCH_EQUAL){
return Word.matchEN(word, enWord);
Yelse{
return Word.matchEN_StartWith(word, enWord);
T
} catch (10Exception e) {
e.printStackTrace();
return false;

}
3
}
EventID.SEARCH_EQUAL
Word
public static boolean matchEN_StartWith(byte[] data, String enword) throws
10Exception{
ByteArraylnputStream bais = new ByteArraylnputStream(data);
DatalnputStream dis = new DatalnputStream(bais);
try{
return (dis.readUTF().startsWith(enword));
}catch(10Exception e){
e.printStackTrace();
return false;
3
}

public static boolean matchCN(byte[] data, String cnword) throws 10Exception{
ByteArraylnputStream bais = new ByteArraylnputStream(data);
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DatalnputStream dis = new DatalnputStream(bais);
try{
dis.readUTFQ);
return (dis.readUTF(Q).equals(cnword));
}catch(10Exception e){
e.printStackTrace();
return false;

5.4.3 RecordComparator

compare(byte[] recl, byte[] rec2) recl rec2
RecordComparator.PRECEDES RecordComparator.FOLLOWS
RecordComparator RecordComparator.EQUIVALENT
——WordComparator RecordComparator

private static class WordComparator implements RecordComparator{
public int compare(byte[] word 1, byte[] word 2) {
try {
Word wordl = Word.deserialize(word_1);
Word word2 = Word.deserialize(word_2);
long dateTimel = wordl.getDateTime();
long dateTime2 = word2.getDateTime();

if(dateTimel < dateTime2){
return RecordComparator.FOLLOWS;

}
if(dateTimel > dateTime2){

return RecordComparator.PRECEDES;
s
return RecordComparator.EQUIVALENT;
} catch (10Exception e) {
e.printStackTrace();
}

return O;
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5.4.4 RecordListener

RecordListener RecordListener
RecordStore RecordStore
addRecordListener 3 recordAdded
recordChanged  recordDeleted recordStroe
recordld

® recordAdded
® recordChanged
® recordDeleted

RecordListener
recordDeleted getRecord()
InvalidRecordIDEXxception
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6.4 Layer
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6.1 API

MIDP 2.0 1.0 API
javax.microedition.lcdui.game API
API Java
API

API MIDP Graphics Image game 5
Class

GameCanvas
LCDUI  Canvas “ ” Canvas

Layer
Layer Sprite  TiledLayer
(Layer)
Layer

LayerManager
Layer LayerManager
(View Window)

LayerManager Layer

Sprite
Sprite “ 7z Layer

Image Sprite
Sprite

TiledLayer
TiledLayer “ 7z Image
TiledLayer Image
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Layer LayerManager Sprite  TiledLayer

paint()

6.2 GameCanvas

GameCanvas Canvas
GameCanvas GameCanvas
GameCanvas Graphics
Graphics MIDlet
GameCanvas
GameCanvas Ticker Command GameCanvas
GameCanvas getWidth  getHeight
// Graphics

Graphics g = getGraphics(Q);
while (true) {
//
int keyState = getKeyStates();
it ((keyState & LEFT_PRESSED) != 0) {
sprite.move(-1, 0);
}
else if ((keyState & RIGHT_PRESSED) != 0) {
sprite.move(l, 0);
}
//
g-setColor (OXFFFFFF) ;
g-FillRect(0,0,getWidth(), getHeight());
// Sprite
sprite.paint(g);
//
FflushGraphics(Q);

J2ME by www.j2medev.com




88 6 GAME API

6.2.1
GameCanvas
protected GameCanvas(boolean suppressKeyEvents)
GameCanvas
GameCanvas Graphics GameCanvas
protected Graphics getGraphics()
Graphics GameCanvas (off-screen
buffer) flushGraphics()
Graphics GameCanvas
Graphics
Graphics
Graphics
o GameCanvas
[
[ (black)
o Font.getDefaultFont()
[ SOLID
°
flushGraphics()
GameCanvas
GameCanvas
6.2.2
getKeyStates getKeyStates()
1
0
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(latching behavior)”

//

int keyState = getKeyStates();

if ((keyState & LEFT_KEY) != 0) {
positionX--;

}
else if ((keyState & RIGHT_KEY) I= 0) {
positionX++;
}
getKeyStates
getKeyStates
GameCanvas Displayable.isShown()
0 GameCanvas (0)
6.3 Sprite
Sprite
Sprite Sprite
Layer Sprite
6.3.1 Sprite
Sprite Image Image
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TR R

e "n
_,

? Ejnameueigm
; I ; frameWidth

0
getRawFrameCount()

6.3.2

Sprite

Sprite 4 {0,1,2,3}

Default Frame Sequence

Y.
]
==
Jm T
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setFrameSequence(int[] sequence)

sequence sequence
null Sprite
nextFrame()
Sprite
Sprite
3

Special Frame Sequence

91

Sprite
Sprite

setFrame(int)  prevFrame()

Loft1]2]1]of]2]a]ofa]2]a]1]a][1]1]1]

il

nextFrame()
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Sprite public Sprite(Image image)

Sprite Sprite public Sprite(Image image,int frameWidth,
int frameHeight)

frameWidth  frameHeight

image frameWidth frameHeight
Illegal ArgumentException

6.3.3 Reference Pixel

Layer Sprite setPosition(x,y) getX()
getY() Sprite
Sprite Sprite Sprite
Sprite (reference pixel) Sprite

defineReferencePixel(x,y)
(0,0)

N

defineReferencePixel(25, 3)

getRefPixelX() getRefPixelY()
setRefPixelPosition(x,y) Sprite
Sprite

Sprite
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setRefPixelPosition{4s, 22)

6.3.4 Sprite

Sprite 90 Sprite
setTransform(transform)
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T

TRAHS_HOHE

e S
|

TRAHS _MIRROR

TRAHS_ROTH0

TRAHS_MIRROR_ROT2T0

Sprite

getRefPixelY()

TRAHS_ROT130

- _#_

TRAHS_MIRROR_ROT130

|
TRAHNS_MIRROR_ROT30

TRAHS_ROT27T0

getX()  getY()

90

J2ME

GAME API

getRefPixelX()
Sprite

(48, 22)
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90 270 Sprite
Layer.getWidth() Layer.getHeight()

6.3.5 Sprite
paint(Graphics) Sprite  Sprite Graphics
Sprite Sprite Sprite
Sprite Sprite
Sprite Sprite
Sprite
6.3.6
Sprite Sprite
defineCollisionRectangle() Sprite
Sprite
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Sprite (0,0) Sprite
Sprite
Sprite Layer collidesWith()
Sprite
Sprite Sprite
Sprite
Sprite Sprite
6.4 Layer
Layer Sprite Layer
Layer Layer
paint(Graphics) Layer Layer
(x,y) Graphics Layer
Layer
Graphics
Layer (x,y) Graphics Layer paint()
Layer (0,0)
6.4.1 TiledLayer
TiledLayer
2D
(Tiles)
TiledLayer Image
Image
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jtileHeight

—

tileWicith
1
(static tiles)
TiledLayer
setStaticTileSet(javax.microedition.lcdui.lmage, int, int)
(animated tiles)
createAnimatedTile(int)
-1

setAnimatedTile(int, int)

(Cells)
TiledLayer

J2ME by www.j2medev.com




98

TiledLayer

setCell(int, int, int)

TiledLayer

Cells

01 (3| 0|0 )0 |0|0|0(0(0
01|44 3|0 |0 |0]|0|1 (2|2
1(4(4(4 |33 |0 |0|1]4(4(4
=1 =1 =1 = =] =1 =1 [ =1 =1 =1 | =1 =1

Animated Tiles

(] = [5]

o(ej1|3I|e|0(0|0[O]|O(D]|D
01|44 3|0(0|0[0]|1(2]2
1444|430 |0(1]4(d]2
==t =] =t =] =1 =1|=1|=1|=1] =11

Animated Tiles

[ =[]

TiledLayer
paint()

Graphics
(xy)

Graphics

6.4.2 LayerManager

LayerManager

Layer

6 GAME API

0
0
fillCells(int, int, int, int, int)
-1
setAnimatedTile(-1, 7)
TiledLayer LayerManager
TiledLayer TiledLayer
Graphics
LayerManager Layer

J2ME
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Layer
LayerManager Layer Layer

Z (z-order) 0 Layer Layer

Layer Layer
LayerManager Layer
(view window) LayerManager
85x85 LayerManager
(52, 11) Layer LayerManager
= X
(52,11} 85
(T5, 25)

¥
v
paint(Graphics, int, int) x,y)

Graphics Graphics

(17,17)
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CORE 2341
{17, 17)

6 GAME API

LEVEL 3 EHERGY =11

AR

Layer

Layer
Layer
insert() append()
Layer
LayerManager  paint()
(0, 20)
Graphics
Graphics
Layer
Graphics

LayerManager Layer Layer
Layer

append()

Layer Layer

getLayerAt(int index)

Layer 4
LayerManager Graphics
Layer
Graphics Graphics
(x,y) LayerManager
x,y) LayerManager
Graphics
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Layer Graphics
Layer Layer  paint() Graphics
Layer Layer

6.5

Tiled
2D-Tile-based API
GameCanvas
www .. j 2medev.com

AT S v e Fanil Famil B
Developed by Huahgye sy byweeb net

® paintCanvas
® run
)

/*
* Author: Huang ye(www.hyweb.net)
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* 2005-2-24
*/
package net.hyweb;

import javax.microedition
import javax.microedition
import javax.microedition
import javax.microedition

6

-lcdui.*;

-Icdui .game.GameCanvas;
-Icdui .game.*;

-Icdui .game.LayerManager;

GAME API

import java.util.*;

/**
* @author Huang ye
*/

public class SubCanvas extends GameCanvas implements Runnable, CommandListener

/**
*
* @uml _.property name="subMIDlet"
* @uml.associationEnd multiplicity="(0 1)"
*
/

private Controller controller;

private Graphics graphics;
private Thread thread;
private boolean threadAlive = false;

private Command startCommand;
private Command exitCommand;
private Command pauseCommand;

//
private LayerManager layerManager;

private TiledLayer layerSeaback;

private Sprite spriteMap;

public final int GAME_INIT = O; //

public final int GAME_RUN = 1; //

public final int GAME_OVER = 4; //

public final int GAME_PAUSE = 5;

public final int GAME_SUSPEND =9; //

public boolean COMMAND_ADD_FLAG = false; // Command

public static final int TROOP_PLAYER = 0; //

public static final int TROOP_ENEMY = 1;

public static int PLAYER_LEVEL =1; //
J2ME by www.j2medev.com
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public static int ENEMY_MAX = PLAYER_LEVEL * 10; //
public static int ENEMY_CURRENT = 0; //
public static int ENEMY_CURRENT_LIMIT = O; //
protected int TRIGGER_COUNT = 0; //
protected int TICK_COUNT = 0;
public static int mainWidth; //
public static int mainHeight; //
public int gameState; //
public final static int TILE WIDTH = 10; // 10px
public final static int TILE HEIGHT = 10; // 10px
/** (200ms)
* <code>MILLIS PER_TICK</code>
*/
public final static int MILLIS PER TICK = 200;
private final static int WIDTH_IN TILES = 45; //

.- N
private final static int HEIGHT_IN_TILES = 24; //
private final static int NUM_DENSITY_LAYERS = 4; // ( )

private int[] rotations = {
Sprite.TRANS_NONE,
Sprite.TRANS_MIRROR,
Sprite.TRANS_MIRROR_ROT90,
Sprite.TRANS_MIRROR_ROT180,
Sprite.TRANS_MIRROR_ROT270,
Sprite.TRANS_ROT90,
Sprite.TRANS_ROT180,
Sprite.TRANS_ROT270

};

/** - *

* <code>WORLD_WIDTH</code>

*/

public final static int WORLD_WIDTH = WIDTH_IN_TILES * TILE_WIDTH;

/** - *

* <code>WORLD_HEIGHTH</code>

*/

public final static int WORLD_HEIGHT = HEIGHT_IN_TILES * TILE_HEIGHT;
private final static int NUM_DENSITY_LAYER_TILES =4; // TILE

private final static int FRACT_DENSITY_LAYER_ANIMATE = 20;
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private int SEABACK_DENSITY; // 0
//private final Vector oceanLayersVector = new Vector();

private Vector fishCollectionVector = new Vector();

public Vector enemyCollectionVector = new Vector():;

public Vector tinfishCollectionVector = new Vector();

/**

*

* @uml _property name="mySub"

* @uml .associationEnd multiplicity="(0 1)"
*/

private Sub mySub = null;

private Runtime rt = null;

//
private boolean userViewWindow = false;

//
private volatile Thread animationThread = null;

//LayerManager

private int xViewWindow;
private int yViewWindow;
private int wViewWindow;
private int hViewWindow;

public SubCanvas(Controller controller){

17/ ( )
super(false);

this.controller = controller;

this.graphics = getGraphics(Q);

this. layerManager = new LayerManager();

//
initQ;

//

// (1/3, 1/3)

mySub = new Sub(this, SubMIDlet.createlmage(*'/res/sub.png'™), mainWidth /
3, mainHeight / 3, layerManager);

//
rt = Runtime.getRuntime();
startCommand = new Command(*'Start', Command.OK, 1);

pauseCommand = new Command(*‘Pause', Command.OK, 1);
exitCommand = new Command(“Exit', Command.EXIT, 2);
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//

//
this.gameState = this.GAME_INIT;

//

threadAlive = true;

thread = new Thread(this);
thread.start();

/**

*

*/

private void initQ{
//
this.clearData();

mainWidth = getWidth();
mainHeight = getHeight();

//
// 5
this.xViewWindow = 0;
iT(WORLD_WIDTH > mainWidth){
//
userViewWindow = true;
this.wiewWindow = mainWidth;
Yelse{
//

this.wViewWindow = WORLD_WIDTH;

}

this.yViewWindow = 0;
iT(WORLD_HEIGHT > mainHeight){
userViewWindow = true;

this.hViewWindow = mainHeight;

Yelse{

this.hViewWindow = WORLD_HEIGHT;

}

//
if(userViewWindow){

//

demo

this. layerManager.setViewWindow(xViewWindow,

wViewWindow, hViewWindow);

}
}

protected void clearData(){

PLAYER_LEVEL =1;

J2ME
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yViewWindow,
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ENEMY_MAX = PLAYER_LEVEL * 10;
ENEMY_CURRENT = O;
TRIGGER_COUNT = 0O;

SEABACK_DENSITY = 03
ENEMY_CURRENT_LIMIT = PLAYER_LEVEL * 2;

}
/**
* , 50ms
*/
public void run(Q) {
//
while(threadAlive){
try {
Thread.sleep(25);
} catch (InterruptedException e) {
e.printStackTrace();
}
//
if(gameState == GAME_RUN){
mySub.movePosition(getKeyStates());
}
iT((TICK_COUNT % 2) == 0){

//
this.paintCanvas(graphics);
this.tick(Q);

}
TICK_COUNT ++;
}
}

protected synchronized void keyPressed(int keyCode){
int action = getGameAction(keyCode);

if(action == Canvas.FIRE && gameState == GAME_RUN){
//
if(mySub = null){
mySub.Ffire(Q);
}
}

/**

*

*/

public synchronized void tickQ{
//
int keyState = getKeyStates();

if(gameState = GAME_OVER){
//

J2ME

6 GAME API
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this.tickFishes();

//
this.tickTinfish(Q);

iT(gameState == GAME_RUN){
// Canvas KeyPressed()
//mySub_movePosition(keyState);

//
this.tickSub();
this.tickEnemySub();

i F(ENEMY_CURRENT ==0 && ENEMY_MAX == 0){
gameState = GAME_SUSPEND;
H

/**
*
*/
private void tickFishes() {
for(int i = 0; i < FishCollectionVector.size(); i++){
FishCollection collection =
(FishCollection)fishCol lectionVector.elementAt(i);
collection.tick(Q);

}
}
/**
*/
protected void tickTinfish() {
//
// . null,
for(int j = 0; j < tinfishCollectionVector.size(); j++){
Tinfish tinfish = (Tinfish)tinfishCollectionVector.elementAt(j);
//
if(1tinfish.isLifeState()){
tinfishCol lectionVector.removeElementAt(j);
this. layerManager.remove(tinfish);
tinfish = null;
Yelse{
tinfish.tick(Q;
3
}
3
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/**

*/
private void tickSub() {

iT(ImySub.isLifeState()){
gameState = GAME_OVER;
¥

/**

*

*/

protected void tickEnemySub(){

// 0
//

i T(ENEMY_MAX >= 0 && ENEMY_CURRENT <= ENEMY_CURRENT_LIMIT && ENEMY_CURRENT
< 10){
int iLeft = ENEMY_MAX - ENEMY_CURRENT;
1/ ( ) 0

if(iLeft > 0){

int n = SubMIDlet._createRandom(iLeft) + 1;

Image image SubMIDlet.createlmage(''/res/enemysub_f.png);
int xPosition = 0;

int yPosition
for(int i = 0O;

(SubMIDlet.createRandom(5) * WORLD_HEIGHT) / 5;
i <n; i++){
//

i F(TRIGGER_COUNT >= 20){

yPosition =

(WORLD_HEIGHT * (i % 5)) / 5;
if( % 2 == 0){
XPosition = 0;

Yelse{

XPosition = WORLD WIDTH - image.getWidth(Q);
3

//

EnemySub enemySub
yPosition, PLAYER LEVEL);

new EnemySub(this, image, xPosition,
ENEMY_CURRENT++;

layerManager . insert(enemySub, 0);
this.enemyCol lectionVector.addElement(enemySub) ;
TRIGGER_COUNT = 0;
Yelse{
TRIGGER_COUNT++;
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-

mage = null;
}
// tick

Image imageDestroyed = null;
for(int j = 0; j < enemyCollectionVector.size(); j++){

EnemySub enemySub = (EnemySub)enemyCollectionVector.elementAt(j);

int iCount = O;
//
if(TenemySub.isLifeState()){

109

imageDestroyed = SubMIDlet.createlmage(*'/res/enemysub_die.png");
enemySub.setlmage(imageDestroyed, imageDestroyed.getWidth(),

imageDestroyed.getHeight());

if(enemySub.getVx() >= 0){
enemySub.setTransform(Sprite.TRANS_NONE) ;

}else{
enemySub.setTransform(Sprite.TRANS_ MIRROR) ;

}

enemyCol lectionVector.removeElementAt(j);

// »

SpriteChanged spriteChanged = new SpriteChanged(enemySub,

layerManager) ;

spriteChanged.start();

spriteChanged = null;
enemySub = null;

ENEMY_CURRENT--;
ENEMY_MAX--3;

Yelse{
enemySub.tick(Q);

}

}

imageDestroyed = null;
}
/**
* , Canvas paint() , gameState
* thread , FflushGraphics()
*/

public synchronized void paintCanvas(Graphics g){

if(gameState == GAME_INIT){
//
//
this.setFullScreenMode(true);
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g-setColor (255, 255, 255);
g-FillRect(0, 0, mainWidth, mainHeight);

i F(1COMMAND_ADD_FLAG){
//
this.addCommand(pauseCommand) ;
this.addCommand(exitCommand) ;
this.setCommandListener(this);
COMMAND_ADD_FLAG = true;

}

if(FfishCollectionVector != null){
fishCollectionVector = null;
fishCollectionVector = new Vector();

}
if(this.layerManager = null){
this. layerManager = null;

this. layerManager = new LayerManager():;

if(userViewWindow){

6 GAME API

this. layerManager.setViewWindow(xViewWindow, yViewWindow,
wViewWindow, hViewWindow);

}
}

iT(mySub = null){
mySub = null;

mySub = new Sub(this, SubMIDlet.createlmage(‘'/res/sub.png™),
getWidth() 7/ 3, getHeight() / 3, layerManager);

this.createSandBackground();
this.createSunkenBoat();

this.createMysub();
this.createSeaBackground();

.createFishCollection(0, FishCollection.NUM_FISH_TYPES);

mySub.setPosition(getWidth() 7/ 3, getHeight() 7/ 3);
gameState = GAME_RUN;

}else if(gameState == GAME_RUN){
//
// Flag,

/

if(rt.freeMemory() < (rt.totalMemory() * 4 / 5)){

}

/ 4/5

rt.gcQ;

J2ME
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//
//
//
//

111

}else if(gameState == GAME_SUSPEND){
//

//
mySub.setHpLife(15);
mySub.setPosition(mainWidth / 3, mainHeight 7/ 3);
iF(PLAYER_LEVEL >= 4){
gameState = GAME_OVER;
Yelse{
PLAYER_LEVEL ++;
controller.EventHandler(Controller . EVENT_NEXTROUND) ;

//

ENEMY_MAX = PLAYER_LEVEL * 10;
ENEMY_CURRENT = O;

TRIGGER_COUNT = O;

TICK_COUNT = 0;

ENEMY_CURRENT_LIMIT = PLAYER_LEVEL * 2;

Layer layer = null;

// layerManager

//
this.tinfishCollectionVector.removeAllElements();
this.enemyCollectionVector.removeAllElements();
this.FfishCollectionVector.removeAllElements();

for(int i = 0; i1 < layerManager.getSize(); i++){
layer = layerManager.getLayerAt(i);
layerManager - remove(layer) ;

layer = null;

//

this.SEABACK_DENSITY = (SEABACK_DENSITY + 1) % 4;
gameState = GAME_INIT;

this.unActive();

}

}else if(gameState == GAME_OVER){
//
threadAlive = false;
controller.EventHandler(Controller .EVENT_MENU_GAMEOVER) ;
gameState = this.GAME_INIT;

}
1/

this. layerManager._paint(g, 0, (getHeight() - WORLD_HEIGHT) 7/ 2);
this.flushGraphics();
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public void commandAction(Command command, Displayable display) {
if(command == startCommand){

if(this.gameState == GAME_OVER){
gameState = GAME_INIT;

Yelse{
gameState = GAME_RUN;

}

this.removeCommand(this.startCommand) ;
this.addCommand(pauseCommand) ;

}else if(command == pauseCommand){
gameState = GAME_PAUSE;

this.removeCommand(this.pauseCommand) ;
this.addCommand(startCommand) ;

}else if(command == exitCommand){
gameState = GAME_OVER;

/**
*/
protected void createSandBackground(){
Image bottomTitles = SubMIDlet.createlmage(*'/res/bottom.png");

// bottomTitles (TILE_WIDTH, TILE_HEIGHT)
// (1, WIDTH_IN_TILES)
TiledLayer layer = new TiledLayer(WIDTH_IN_TILES, 1,

bottomTitles, TILE_WIDTH, TILE_HEIGHT);

for(int column = 0; column < WIDTH_IN_TILES; column++){
// i
int i = SubMIDlet.createRandom(NUM_DENSITY_LAYER_TILES) + 1;
layer._setCell(column, 0, 1);

b
layer._setPosition(0, WORLD_HEIGHT - bottomTitles.getHeight());
layerManager .append(layer) ;

bottomTitles = null;

/**

*
*/
protected void createSeaBackground(){

if(this.SEABACK_DENSITY >= 4){
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SEABACK_DENSITY = 0;
}

Image image = SubMIDlet.createlmage(*'/res/densitylLayer"" +
this.SEABACK_DENSITY + *.png");

layerSeaback = new TiledLayer(WIDTH_IN_TILES, HEIGHT IN_TILES,
image, TILE_WIDTH, TILE_HEIGHT);

for(int row = 0; row < HEIGHT_IN_TILES; row++){
for(int column = 0; column < WIDTH_IN_TILES; column++){
layerSeaback.setCell(column, row,
SubMIDlet.createRandom(NUM_DENSITY_LAYER TILES) + 1);

}
}
layerSeaback.setPosition(0, 0);
layerManager .append(layerSeaback) ;

image = null;

/**

*/

protected void createSunkenBoat(){
Image imageSunkenBoat = SubMIDlet.createlmage(*'/res/sunkenBoat.png™);
//
int numSunkenBoats = 1 + (WORLD_WIDTH / (3 * imageSunkenBoat.getWidth()));

Sprite sunkenBoat;
int bx = 0;
for(int 1 = 0; 1 < numSunkenBoats; i++){

sunkenBoat = new Sprite(imageSunkenBoat, imageSunkenBoat.getWidth(),
imageSunkenBoat.getHeight());

sunkenBoat.setTransform(this.rotations[SubMIDlet.createRandom(this.rotations. |
ength)1);

//
bx

(WORLD_WIDTH - imageSunkenBoat.getWidth()) / numSunkenBoats;
bx = (i * bx) + SubMIDlet.createRandom(bx);

sunkenBoat.setPosition(bx, WORLD_HEIGHT -
imageSunkenBoat.getHeight());

//

this. layerManager .append(sunkenBoat) ;
//mySub.addCol lideable(sunkenBoat) ;

-

mageSunkenBoat = null;

/**
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*/
protected void createMysub(){

this. layerManager .append(mySub) ;
}

/**
* @param startlid
* @param endld
*/
protected void createFishCollection(int startld, int endld){
for(int id = startld; id < endld; id++){
int w = WORLD WIDTH / 4;
int h = WORLD_HEIGHT / 4;
int x = SubMIDlet.createRandom(WORLD WIDTH - w);
int y = SubMIDlet.createRandom(WORLD_HEIGHT - h);
int vx FishCollection.randomVelocity(TILE WIDTH 7/ 4);
int vy = FishCollection.randomVelocity(TILE HEIGHT / 4);

// ,
FishCollection fishCollection = new FishCollection(layerManager, id,
X, ¥y, w, h,
VX, vy, 0, O, WORLD _WIDTH, WORLD_HEIGHT);

this.fishCollectionVector.addElement(FfishCollection);

}

/**
* @param X X
* @param y
* @param width
* @param height
*/
public void adjustViewWindow(int xSub, int ySub, int width, int height) {
if (this.userViewWindow)
¢ xViewWindow = xSub + (width / 2) - (WiewWindow 7/ 2);
if (xViewWindow < 0)

{
xViewWindow = O;
T
if (xViewWindow > (WORLD WIDTH - wViewWindow))
{
xViewWindow = WORLD WIDTH - wViewWindow;
}

yViewWindow = ySub + (height /7 2) - (hViewWindow / 2);
if (yViewWindow < 0)
{

yViewWindow = O;

-

if (yViewWindow > (WORLD_HEIGHT - hViewWindow))

{
yViewWindow = WORLD_ HEIGHT - hViewWindow;
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s
layerManager .setViewWindow(xViewWindow,
yViewWindow,
wViewWindow,
hViewWindow) ;
T
}
/**
* @return mySub
*/

public Sub getMySub() {
return mySub;
T
/**
* @return threadAlive
*/
public boolean isThreadAlive() {
return threadAlive;
}
/**
* @param threadAlive threadAlive
*/
public void setThreadAlive(boolean threadAlive) {
this.threadAlive = threadAlive;

}

public void active(Q{
this._showNotify();

}

public void unActive(){
this.hideNotify();

H

H
6.6

MIDP 2.0 API MIDP

MIDP 2.0
MIDP 2.0 Game API MIDP 1.0
GAME API

AP API

www.j2medev.com
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71 MIDP
7.11
7.1.2 J2ME
7.2 Generic Connection Framework
7.2.1 GCF
7.2.2 GCF
7.3 Http
7.3.1 HTTP
7.3.2 HTTP
7.3.3 HTTP
7.3.4 HTTP
7.35 HTTP
7.3.6 HTTP
7.3.7 HTTP
7.4 Socket
74.1 Socket
7.4.2 Socket
75 Datagram
751 Datagram

7.5.2 Datagram
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7.1 MIDP
7.1.1
MIDP2.0
7.1.2 I2ME
MIDP2.0 CsSD
9.6kbps
GPRS
3G WCDMA 3G mbps
API J2ME J2SE
Generic Connection Framework,GCF) GCF CLDC MIDP2.0
APls  javax.microedion.io
MIDP2.0 MIDP
HTTP  HTTPS API
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socket ssl

MIDP
API CPU

CommandLlistener

cancel
J2ME
GCF
7.2 Generic Connection Framework
J2ME
java.net Generic Connection Framework GCF) CLDC
GCF
URL CLDC1.1  api
8 Connector ConnectionNotFoundException
GCF MIDP2.0 HttpConnection HttpsConnection
MIDlet Http Https server SocketConnection
ServerSocketConnection UDPDatagramConnection MIDlet TCP/IP socket
GCF J2SE API
7.2.1 GCF
GCF
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Connection
F 3
Stream onnectionN otifier Datagram{ onnection
F 1 &
InputConnection Chutput” onnection
t | f
sServerSocketConnection [N s =51t =l 10 B LT D P Datagram C onnection
T
|
Content_ onnection Soclket onnection
HttpConne ction
Connection Connection

close()

DatagramConnection ~ StreamConnection

StreamConnection InputConnection OutputConneciton
Conn.openlnputStream(),conn.openOutputStream()

StreamConnectionNotifier acceptAndOpen()
StreamConnection ServerSocketConnection
StreamConnectionNotifier socket server

URL socket://:port

SocketConnection StreamConnection ServerSocketConnection
UDPDatagramConnection DatagramConnection
ContentConnection getEncoding(),getLength()  getType()
HttpConnection HttpConnection Http
MIDP
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GCF
7.2.2 GCF
GCF Connector  open()
URL open HttpConnection

String url = “http://myip:myport/myserviet’;
HttpConnection httpConn = (HttpConnection)Connector.open(url);

URL RFC2396,

{scheme}: [{target}][{parms}]

URL
7.3 Http
MIDP HTTP HTTPS
HttpConnection
(3 1HTTP
HTTP
HTTP
HTTP
HTTP
HTTP GET POST HEAD
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GET
GET URL URL GET
Web GET query string URL

http;//localhost;8080/requestdump?quest=sdf

HEAD
HEAD GET HEAD HTTP
GET HEAD
POST
POST POST
Request-URI GET POST GET
POST
3
MIDP
javax.microedition.io javax.eicroedition.io.ContentConnection
javax.microedition.io.HttpConnection
URL
MIDP1.0
(.3.2HTTP
HTTP setup connected closed
HTTP setup

setRequestMethod  setRequestProperty
getRequestMethod  getRequestProperty
closed closed HttpConnection
InputStream  OutputStream

HttpConnection c=(HttpConnection)Connector.open(URL);
InputStream is=c.openlnputStream();
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c.close();
while((int ch=is.read())!=-1){

}

is.close();

7.3.3 HTTP

javax.microedition.io.Connector.open
HTTP Socket,UDP

Jjavax.microedition.io.Connector.open(String name)
Javax.microedition.io.Connector.open(String name, int mode)
Javax.microedition.io.Connector.open(String name int mode, boolean timeout)

(javax.microedition.io.Connector.READ
javax.microedition.io.Connector WRITE javax.microedition.io.ConnectorREAD_WRITE)

name URI
http://www. j2medev.com

HttpConnection c= (HttpConnection) Connector.open(*http://www. j2medev.com™) ;

HttpConnection setup

7.3.4 HTTP

HTTP MIDlet HTTP

® Connection Connection close,
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Connection

® Connection-Length

® Content-Type

text/html
Content-Type:text/html;charset=1SO-8859-1
HTTP 1SO-8859-1 MIME
MIME Internet Assigned Numbers
® Date RFC 2616

Data:Sun,23 May 2005 23:57:56 GMT

® Last-Modified
Date
If-Modified-Since

® |Location Web
URL.: Location: http://www.host.com/elsewhere.html

®  Server
Server: Apache/1.3.14(Unix) PHP/4.0.4

® User-Agent MIDP2.0
MIDlet User-Agent User-Agent

CLDC MIDP
StringBuffer sb=new StringBuffer(60;
sb.append(“Configuration/”);
sb.append(System.getProperty(“microedition.configuration®));
String prof=System.getProperty(“microedition.profiles”);
int i=0;int j=0;
while ((J=prof.indexof(“”,1))1=-1){
sb.append(*“ Profile/);
sb.append(prof.substring(i,j));
i=j+i;
}
sb.append(** Profile/”);
sb.append(prof.substring(i));
c.setRequestProperty(“User-agent”,sb.toString());
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® Accept-Language
microedition.locale

String locale=System.getProperty(“microedition.locale™);
if(locale!=nul){
c.setRequestProperty(“Accept-Language”, locale);

}

® Authorization
Authorization ID
Authorization
base64 ID

book bkpasswd
Authorization; Basic Ym9vazpia3Bhc3N3ZA==

setup
setRequestProperty
setRequestMethod POST GET HEAD(
getRequestMethod
getRequestProperty

c = (HttpConnection)Connector .open(url);
// Set the request method and headers
c.setRequestMethod(HttpConnection.POST);

125

“Basic”

GET)

c.setRequestProperty(""1f-Modified-Since™, "29 Oct 1999 19:43:31 GMT™);
c.setRequestProperty("'User-Agent","Profile/MIDP-2.0 Configuration/CLDC-1.0");

c.setRequestProperty(*'Content-Language', "en-US");

7.3.5 HTTP

MIDlet

setRequestMethod

GET

setRequestMethod
GET

HttpConnection c;
InputStreanm is;

J2ME
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Try{

C=(HttpConnection)Connector.open(“http://java.sun.com/");
//
int status=c.getResponseCode();
if(status!=HttpConnection.HTTP_OK)

throw new 10Exception(“Response code not ok™);
else{

is=c.openlnputStream();//

int ch;
while((ch=is.read())!=-1){
//
T
s
}finally{
if(is!=null)
is.close();
if(c!=null)
c.close();
b
POST
POST GET POST

GET

HttpConnection c;
InputStream is;
OutputStream os;
Try{

c=(HttpConnection)Connector.open(url);

// POST

c. setRequestMethod(HttpConnection.POST);

os=c.openOutputStream();

os.write(“some string”.getBytes());
os.flushQ);

status=c.getResponseCode();

HEAD

if(status!=HttpConnection.HTTP_OK)

throw new I0Exception(‘“Response status not ok™);

HEAD GET

URL

HEAD

URL
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7.3.6 HTTP

javax.microedition.io.Connector.close
HTTP HTTP

try{
c.close();

}catch(10Exception e){

}
7.3.7HTTP
J2ME J2ME
mingjava
Message

package com.j2medev.mail;

public class Message

{
private String to;
private String subject;
private String content;

public Message()

{
}
public Message(String to, String subject, String content)
{
this.to = to;
this.subject = subject;
this.content = content;
}
public String getContent()
{
return content;
}
public void setContent(String content)
{
this.content = content;
}

public String getSubject()
{

127
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return subject;

}
public void setSubject(String subject)
{
this.subject = subject;
}
public String getTo()
{
return to;
}
public void setTo(String to)
{
this.to = to;
}
public String toString()
{
return to+subject+content;
}

TextBox

package com.j2medev.mail;
import javax.microedition.lcdui.Form;
import javax.microedition. lcdui.ltem;
import javax.microedition. lcdui.*;
import javax.microedition.midlet_MIDlet;
public class MainForm extends Form implements CommandListener
{

private MailClient midlet;

private TextField toField;

private TextField subField;

private boolean first = true;
public static final Command nextCommand = new Command("*NEXT", Command.OK, 1);
public MainForm(MailClient midlet, String arg0)

{
super(arg0);
this.midlet = midlet;
if(first)
{
first = false;
initQ;
}
}
public void initQ)
{

toField = new TextField("To:", null, 25, TextField.ANY);
subField = new TextField('Subject:", null, 30, TextField.ANY);
this.append(toField);
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this.append(subField);
this.addCommand(nextCommand) ;
this.setCommandListener(this);

}

public void commandAction(Command cmd,Displayable disp)
{
if(cmd == nextCommand)
{
String to = toField.getString(Q);
String subject = subField.getString();
if(to == """ && subject == ")
{
midlet.displayAlert("'Null to or sub",AlertType.WARNING,this);
}
else
{
midlet.getMessage() -setTo(to);
midlet.getMessage() -setSubject(subject);
midlet.getDisplay().setCurrent(midlet.getContentForm());

package com.j2medev.mail;

import javax.microedition.lcdui.Command;

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

import javax.microedition.midlet_MIDlet;

public class ContentForm extends TextBox implements CommandListener

{

private MailClient midlet;

private boolean first = true;

public static final Command sendCommand = new Command(*'SEND*, Command.ITEM,
1);

public ContentForm(String arg0O, String argl, int arg2, int arg3,
MailClient midlet)

{
super(arg0, argl, arg2, arg3);
this_midlet = midlet;
if (first)
{
first = false;
initQ;
b
b
public void initQ)
{
this.addCommand(sendCommand) ;
this.setCommandListener(this);
}
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public void commandAction(Command cmd, Displayable disp)
{
if (cmd == sendCommand)
{
String content = this.getString();
midlet.getMessage() -setContent(content);
System.out.printin(midlet.getMessage());
try
{
synchronized (midlet)
{
midlet.notify();
T
} catch (Exception e)
{
b

MIDlet

package com.j2medev.mail;

import java.io.DataOutputStream;

import java.io.lOException;

import javax.microedition.midlet_MIDlet;

import javax.microedition.midlet.MIDletStateChangeException;
import javax.microedition.lcdui.*;

import javax.microedition.io.*;

public class MailClient extends MIDlet
{
private MainForm mainForm;
private ContentForm contentForm;
private Display display;
private Message message;
public Message getMessage()

{
return message;
}
public void setMessage(Message message)
{
this.message = message;
}
public void displayAlert(String text, AlertType type, Displayable disp)
{
Alert alert = new Alert("Application Error');
alert.setString(text);
alert.setType(type);
alert.setTimeout(2000);
display.setCurrent(alert, disp);
}

public ContentForm getContentForm()
{

return contentForm;
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}
public Display getDisplay()
{
return display;
¥
public MainForm getMainForm()
{
return mainForm;
}
public void initMIDlet()
{
MailThread t = new MailThread(this);
t.start();
message = new Message();
display = Display.getDisplay(this);
mainForm = new MainForm(this, "Simple Mail Client™);
contentForm = new ContentForm(*'Content", null, 150, TextField.ANY, this);
display.setCurrent(mainForm);
}

protected void startApp() throws MIDletStateChangeException
{

initMiIDlet();

}
protected void pauseApp()

{

}
protected void destroyApp(boolean arg0) throws MIDletStateChangeException

{

}
}
class MailThread extends Thread
{
private MailClient midlet;
public MailThread(MailClient midlet)
{
this.midlet = midlet;
}
public void run()
{
synchronized(midlet)
{
try
{
midlet.wait();
}
catch(Exception e)
{
e.printStackTrace();
}
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System.out._printIn(‘'connecting to server..... s
HttpConnection httpConn = null;
DataOutputStream dos = null;

try

{
httpConn =

(HttpConnection)Connector.open(http://localhost:8088/mail/maildo™);

httpConn.setRequestMethod("'POST™) ;
dos = new DataOutputStream(httpConn.openOutputStream());
dos.writeUTF(midlet.getMessage() .getTo());
dos.writeUTF(midlet.getMessage() .getSubject());
dos.writeUTF(midlet.getMessage() .getContent());
dos.close();
httpConn.close();
System.out.printin("end of sending mail'™);

b
catch(l10Exception e)
{3
¥
H
serviet
JavaMail servlet

package com.j2medev.servletmail;
import java.io.DatalnputStream;
import java.io.lOException;
import java.util.Properties;
import javax.servlet.ServletConfig;
import javax.servlet.ServletException;
import javax.servlet.http.HttpServlet;
import javax.servlet_http.HttpServletRequest;
import javax.servlet_http.HttpServletResponse;
import javax.mail.*;
import javax.mail.internet. InternetAddress;
import javax.mail.internet_MimeMessage;
import java.util.*;
import java.net.*;
public class MailServlet extends HttpServlet
{
private static String host;
private static String from;
public void init(ServletConfig config) throws ServletException

{
super.init(config);
host = config.getlnitParameter(host™);
from = config.getlnitParameter(""from™);
System.out.printin(host + from);

}

protected void doGet(HttpServletRequest request,
HttpServletResponse response) throws ServletException, I0Exception

{
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doPost(request, response);

}
protected void doPost(HttpServletRequest request,

HttpServletResponse response) throws ServletException, I0Exception

{
DatalnputStream dis = new DatalnputStream(request.getlnputStream());
String send = dis.readUTFQ);
String subject = dis.readUTF(Q);
String content = dis.readUTF(Q);
try
{
Properties props = System.getProperties();
// Setup mail server
props.put(mail._smtp.host™, host);
// CGet session
Session session = Session.getDefaultlnstance(props, null);
// Define message
MimeMessage message = new MimeMessage(session);
// Set the from address
message .setFrom(new InternetAddress(from));
// Set the to address
message .addRecipient(Message.-RecipientType.TO, new
InternetAddress(
send));
// Set the subject
message .setSubject(subject);
// Set the content
message .setText(content);
// Send message
Transport.send(message) ;
} catch (Exception e)
{
e.printStackTrace();
}
}
3
web.xml

<?xml version="1.0" ?>
<IDOCTYPE web-app PUBLIC ""-//Sun Microsystems, Inc.//DTD Web Application 2.3//EN"
"http://java.sun.com/dtd/web-app 2 3.dtd">
<web-app>
<servlet>
<servlet-name>ServletMail</servlet-name>
<servlet-class>com. j2medev.servletmail .MailServlet</servlet-class>
<init-param>
<param-name>host</param-name>
<param-value>smtp.263.net</param-value>
</init-param>
<init-param>
<param-name>from</param-name>
<param-value>eric.zhan@®263.net</param-value>
</init-param>
</servlet>
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<servlet-mapping>
<servlet-name>ServletMail</servlet-name>
<url-pattern>/maildo</url-pattern>

</servlet-mapping>

<welcome-Ffile-list>
<welcome-file>index. jsp</welcome-file>
</welcome-file-list>

<error-page>
<error-code>404</error-code>
<location>/error . jsp</location>
</error-page>

</web-app>
7.4 Socket
7.4.1 Socket
Socket Socket TCP
MIDP Socket
SocketConnection  ServerSocketConnection
J2SE Socket  ServerSocket
ServerSocketConnection SocketConnection acceptAndOpen()
getLocalAddress()  getLocalPort() IP
MIDP IP MIDP
acceptAndOpen() ServerSocketConnection

SocketConnection
SocketConnection.setSocketOption()

DELAY 0 TCP Nagle
0
KEEPLIVE 0
0
LINGER 0
RCVBUF
SNDBUF
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SocketConnection

HTTPConnection URL

SocketConnection sc = (SocketConnection)
Connector .open(‘'socket://host.com:79");

sc.setSocketOption(SocketConnection.LINGER, 5);
InputStream is = sc.openlnputStream();
OutputStream os = sc.openOutputStream();
os.write(''\r\n" _getBytes()):
int ch = 0;
while(ch 1= -1) {

ch = is.read();
}
is.close();
os.close();
sc.close();

ServerSocketConnecion IP
socket://:79

Create the server listening socket for port 1234

ServerSocketConnection scn = (ServerSocketConnection)
Connector .open("'socket://:1234");

// Wait for a connection.

SocketConnection sc = (SocketConnection) scn.acceptAndOpen();

// Set application specific hints on the socket.

sc.setSocketOption(DELAY, 0);

sc.setSocketOption(LINGER, 0);

sc.setSocketOption(KEEPALIVE, 0);

sc.setSocketOption(RCVBUF, 128);

sc.setSocketOption(SNDBUF, 128);

// Get the input stream of the connection.

DatalnputStream is = sc.openDatalnputStream();

// Get the output stream of the connection.

DataOutputStream os = sc.openDataOutputStream();

// Read the input data.

String result = is.readUTF(Q);

// Echo the data back to the sender.

os.writeUTF(result);

// Close everything.

is.close(Q);

os.close();

sc.close();

scn.close();
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7.4.2 Socket

J2ME Socket  J2SE

mingjava

package socket;
import javax.microedition.midlet.*;
import javax.microedition.io.*;
import javax.microedition.lcdui.*;
import java.io.*;
public class SocketMIDlet extends MIDlIet implements CommandListener {
private static final String SERVER = "'Server";
private static final String CLIENT = "Client";
private static final String[] names = { SERVER, CLIENT };
private static Display display;
private Form f;
private ChoiceGroup cg;
private boolean isPaused;
private Server server;
private Client client;
private Command exitCommand = new Command(“Exit', Command.EXIT, 1);
private Command startCommand = new Command(*'Start', Command.ITEM, 1);
public SocketMIDlet() {
display = Display.getDisplay(this);
f = new Form(*'Socket Demo'™);
cg = new ChoiceGroup("'Please select peer', Choice.EXCLUSIVE, names,
null);
T.append(cg);
f.addCommand(exitCommand) ;
f.addCommand(startCommand) ;
f.setCommandListener(this);
display.setCurrent(f);
}
public boolean isPaused() {
return isPaused;
}
public void startApp() {
isPaused = false;
}
public void pauseApp() {
isPaused = true;
}
public void destroyApp(boolean unconditional) {
iT (server 1= null) {
server.stop();
}
if (client !'= null) {
client._stop(Q);
}
}

J2ME
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public void commandAction(Command c, Displayable s) {

if (c exitCommand) {
destroyApp(true);
notifyDestroyed();

} else if (c == startCommand) {

String name =
ifT (name.equals(SERVER)) {

server = new Server(this);
server.start();
} else {

client = new Client(this);
client_start();
s
}
}
¥

package socket;

cg.-getString(cg-getSelectedIndex());

import javax.microedition.midlet.*;

import javax.microedition.io.*;

import javax.microedition.lcdui.*;

import java.io.*;
public class Server implements
private SocketMIDlet parent;
private Display display;
private Form f;

private Stringltem si;
private TextField tf;

private boolean stop;

private Command sendCommand =
private Command exitCommand =
InputStream is;

OutputStream os;
SocketConnection sc;
ServerSocketConnection scn;
Sender sender;

Runnable, CommandListener {

new Command(‘'Send", Command.ITEM, 1);
new Command(“Exit", Command.EXIT, 1);

public Server(SocketMIDlet m) {
parent = m;

display = Display.getDisplay(parent);
f = new Form(*'Socket Server™);

si = new Stringltem(*'Status:", " '");
tf = new TextField("'Send:", ",

f.append(si);

f.append(tf);
f.addCommand(exitCommand) ;
f.setCommandListener(this);
display.setCurrent(f);
}

public void start() {

Thread t = new Thread(this);
t.start();
}

public void
try {

run() {

30, TextField.ANY);
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si.setText(""Waiting for connection™);
scn = (ServerSocketConnection) Connector.open(''socket://:5009");
// Wait for a connection.
sc = (SocketConnection) scn.acceptAndOpen();
si.setText("'Connection accepted");
is = sc.openlnputStream();
0s = sc.openOutputStream();
sender = new Sender(os);
// Allow sending of messages only after Sender is created
f.addCommand(sendCommand) ;
while (true) {
StringBuffer sb = new StringBuffer();
int c = 0;
while (((c = is.read(Q)) = "\n") && (c = -1)) {
sb.append((char) c);

by
if (c == -1) {
break;
b
si.setText('Message received - " + sbh.toString());
¥
stopQ);

si.setText("'Connection is closed™);
T. removeCommand(sendCommand) ;
} catch (10Exception ioe) {
iT (ioe.getMessage() -equals(*'ServerSocket Open')) {
Alert a = new Alert(*Server', "Port 5000 is already taken.',
null, AlertType.ERROR);
a.setTimeout(Alert.FOREVER);
a.setCommandListener(this);
display.setCurrent(a);
} else {
if (Istop) {
ioe.printStackTrace();
}
¥
} catch (Exception e) {
e.printStackTrace();
}
}

public void commandAction(Command c, Displayable s) {
if (c == sendCommand && !parent.isPaused()) {
sender.send(tf.getString());
}
if ((c == Alert.DISMISS_COMMAND) || (c == exitCommand)) {
parent.notifyDestroyed();
parent.destroyApp(true);
}
}
/**
* Close all open streams
*/
public void stop() {
try {
stop = true;
if (is = null) {
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is.close();
¥
if (os = null) {
os.close();
¥
if (sc = null) {
sc.close();
3
if (scn = null) {
scn.close();
¥
} catch (10Exception ioe) {
}
}
}

package socket;
import javax.microedition.midlet.*;
import javax.microedition.io.*;
import javax.microedition. lcdui.*;
import java.io.*;
public class Client implements Runnable, CommandListener {
private SocketMIDlet parent;
private Display display;
private Form f;
private Stringltem si;
private TextField tf;
private boolean stop;
private Command sendCommand new Command(‘'Send", Command.ITEM, 1);
private Command exitCommand = new Command(“Exit', Command.EXIT, 1);
InputStream is;
OutputStream os;
SocketConnection sc;
Sender sender;
public Client(SocketMIDlet m) {
parent = m;
display = Display.getDisplay(parent);
f = new Form(*"'Socket Client™);
si new Stringltem(*'Status:", " ");
tf = new TextField("'Send:', "', 30, TextField.ANY);
f.append(si);
f.append(tfF);
f.addCommand(exitCommand) ;
f.addCommand (sendCommand) ;
f.setCommandListener(this);
display.setCurrent(f);
}
/**
* Start the client thread
*/
public void start() {
Thread t = new Thread(this);
t.start();
}

J2ME by www.j2medev.com




140 7

public void run(Q) {
try {
sc = (SocketConnection) Connector.open(*'socket://localhost:5009");
si.setText("'Connected to server');
is = sc.openlnputStream();
0s = sc.openOutputStream();
// Start the thread for sending messages - see Sender®s main
// comment for explanation
sender = new Sender(os);
// Loop forever, receiving data
while (true) {
StringBuffer sb = new StringBuffer();
int c = 0;
while (((c = is.read(Q)) = "\n") && (c = -1)) {
sb.append((char) c);

3

if (c == -1) {

break;

b

// Display message to user

si.setText("'Message received - " + sb.toString());
¥
stopQ);

si.setText("'Connection closed™);
f.removeCommand(sendCommand) ;
} catch (ConnectionNotFoundException cnfe) {
Alert a = new Alert(*'Client”, "Please run Server MIDlet first",
null, AlertType.ERROR);
a.setTimeout(Alert.FOREVER);
a.setCommandListener(this);
display.setCurrent(a);
} catch (10Exception ioe) {
if (Istop) {
ioe.printStackTrace();
¥
} catch (Exception e) {
e.printStackTrace();
}
}

public void commandAction(Command c, Displayable s) {
if (c == sendCommand && !parent.isPaused()) {
sender.send(tf.getString());
T
if ((c == Alert.DISMISS_COMMAND) || (c == exitCommand)) {
parent.notifyDestroyed():;
parent.destroyApp(true);
}
}
/**
* Close all open streams
*/
public void stop() {
try {
stop = true;
if (sender = null) {
sender.stop();
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3
if (is = null) {
is.close();
¥
if (os = null) {
os.close();
s
if (sc = null) {
sc.close();
¥
} catch (10Exception ioe) {
}
}
}

package socket;
import javax.microedition.midlet.*;
import javax.microedition.io.*;
import javax.microedition.lcdui.*;
import java.io.*;
public class Sender extends Thread {
private OutputStream os;
private String message;
public Sender(OutputStream os) {
this.os = os;
start();
}
public synchronized void send(String msg) {
message = msg;
notify(Q;
}
public synchronized void run() {
whille (true) {
// 1T no client to deal, wait until one connects
if (message == null) {
try {
wait(Q);
} catch (InterruptedException e) {
3
bs
if (message == null) {
break;
s

try {
os.write(message.getBytes());

os.write(""\r\n" .getBytes()):
} catch (10Exception ioe) {
ioe.printStackTrace();
bs
// Completed client handling, return handler to pool and
// mark for wait
message = null;
}

}
public synchronized void stop() {
message = null;

notify(Q;
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7.5 Datagram

7.5.1 Datagram

Datagram UDP
ISO TCP
UDP
UDP datagram

Datagram.setAddress

DatalnputStream

Datagram.getOffset

HTTP
TCP

URL J2ME

DataOutputStream
Datagram.getLength

Datagram.setLength
DatagramConnection
Connector.open() URL
® datagram://localhost:5555
ip:localhost :5555
® datagram://:5555 5555
DatagramConnection  newDatagram() Datagram
DatagramConnection  send()
socket
UDP
socket  UDP UDP socket
J2ME by www.j2medev.com




7.5 Datagram

UDP socket socket

7.5.2 Datagram

( J2ME mingjava)

package com.siemens.datagramtest;
import javax.microedition.io.Datagram;
import javax.microedition.io.DatagramConnection;
public class Sender extends Thread
{
private DatagramConnection dc;
private String address;
private String message;
public Sender(DatagramConnection dc)

{
this.dc = dc;
start();
}
public synchronized void send(String addr, String msg)
{
address = addr;
message = msg;
notify(Q);
s
public synchronized void run(Q)
{
while (true)
{
// 1T no client to deal, wait until one connects
if (message == null)
{
try
{
wait();
} catch (InterruptedException e)
{
}
}
try
{

byte[] bytes = message.getBytes();
Datagram dg = null;

// Are we a sender thread for the client ? If so then there"s

J2ME
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// no add
if (addre
{
dg =
} else
{
dg =
Syste
}
dc.send(d
} catch (Exce
{
ioe.print
}

// Completed
// mark for w
message = nul

package com.siemens.datag

ress parameter
SS null)

dc.newDatagram(bytes, bytes.length);

dc.newDatagram(bytes, bytes.length,
m.out.printin(address);

9);

ption ioe)
StackTrace();
client handling, return

ait
I;

ramtest;

import java.io.lOException;

import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.

public class Server imple

{
private
private
private
private
private
private
Sender sender;
private String addres

Display displ
Form f;

Stringltem si
TextField tf;

io.Connector;
io.Datagram;
io.DatagramConnection;
10.UDPDatagramConnection;
Icdui .Alert;

Icdui .AlertType;

Icdui .Command;

Icdui .CommandListener;
Icdui .Display;

Icdui .Displayable;

Icdui .Form;

Icdui .Stringltem;
Icdui.TextField;

ments Runnable, CommandListener

DatagramMIDlet parent;

ay,

S;

public Server(DatagramMIDlet m)

{
parent = m;
display = Display

.getDisplay(parent);

f = new Form(*'Datagram Server');

J2ME

address);

handler to pool and

Command sendCommand = new Command(*'Send', Command.ITEM, 1);

by www.j2medev.com




7.5 Datagram 145

si new Stringltem(*'Status:", " ");

tf = new TextField("'Send:", "', 30, TextField.ANY);
f.append(si);

f.append(tfF);

f.addCommand (sendCommand) ;
f.setCommandListener(this);

display.setCurrent(f);

}
public void start()
{
Thread t = new Thread(this);
t.start();
}
public void run()
{
try
{

si.setText(""Waiting for connection');
DatagramConnection dc
=(DatagramConnection)Connector .open(‘'datagram://:5555");

sender = new Sender(dc);
whille (true)

{
Datagram dg = dc.newDatagram(100);
dc.receive(dg);
address = dg.getAddress();
si.setText(""Message received - "
+ new String(dg.getData(), 0, dg.getLength(Q)));
}
} catch (I10Exception ioe)
{
Alert a = new Alert("Server"™, "Port 5000 is already taken.', null,

AlertType.ERROR) ;
a.setTimeout(Alert.FOREVER);
a.setCommandListener(this);
display.setCurrent(a);

} catch (Exception e)

{
e.printStackTrace();
}
}
public void commandAction(Command c, Displayable s)
{
if (c == sendCommand && !parent.isPaused())
{
if (address == null)
{
si.setText("'No destination address™);
} else
{
sender .send(address, tf.getString());
}
}

if (c == Alert.DISMISS_COMMAND)
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{
parent.destroyApp(true);
parent.notifyDestroyed();
T
T
public void stop()
{
}

package com.siemens.datagramtest;
import java.io.lOException;

import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.

i0.ConnectionNotFoundException;
10.Connector;
io.Datagram;
io.DatagramConnection;
Icdui .Alert;

Icdui .AlertType;

Icdui .Command;

Icdui .CommandListener;
Icdui .Display;

Icdui .Displayable;
Icdui .Form;
Icdui.Stringltem;
Icdui .TextField;

public class Client implements Runnable, CommandListener

{

private
private
private
private
private
private
Sender sender;

Form T;

TextField tf;

Stringltem si;

DatagramMIDlet parent;
Display display;

Command sendCommand = new Command(*'Send*, Command.ITEM, 1);

public Client(DatagramMIDlet m)

{

parent = m;

display = Display.getDisplay(parent);
f = new Form(*'Datagram Client');

si =

f.append(si);
f.append(tfF);

new Stringltem(*'Status:
tf = new TextField("'Send:",

Py 8
" 30, TextField.ANY);

f.addCommand (sendCommand) ;
f.setCommandListener(this);
display.setCurrent(f);

iublic void start()
{
Thread t =
t.start();
}

public void runQ)

{

new Thread(this);
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try

DatagramConnection dc =

(DatagramConnection)

147

Connector

.open(*'datagram://localhost:5555");

si.setText("'Connected to server™);

sender =
while (true)
{

new Sender(dc);

Datagram dg = dc.newDatagram(100);
dc.receive(dg);
// Have we actually received something or is this just a timeout

/7 2

if (dg.getLength() > 0)

{

si.setText('Message received - "

}
}

+ new String(dg.getData(), 0, dg.getLength()));

} catch (ConnectionNotFoundException cnfe)

{

Alert a = new Alert("Client”, "Please run

null, AlertType.ERROR);
a.setTimeout(Alert.FOREVER) ;
display.setCurrent(a);
} catch (I10Exception ioe)

Server MIDlet first",

public void commandAction(Command c, Displayable s)

if (c == sendCommand && !parent.isPaused())

sender.send(null, tf._getString());

{
ioe._printStackTrace();
}
}
{
{
}
}
public void stop()
{
}

WTK demo

demo

package com.siemens.datagramtest;

import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.
import javax.microedition.

Icdui .Choice;

Icdui .ChoiceGroup;
Icdui .Command;

Icdui .CommandListener;
Icdui .Display;

Icdui .Displayable;
Icdui .Form;
midlet_MIDlet;

public class DatagramMIDlet extends MIDlet implemen

{

private static final String SERVER = "'Server"';

J2ME

MIDlet

ts CommandListener
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private static final String CLIENT = "Client";

private static final String[] names = { SERVER, CLIENT };

private static Display display;

private Form F;

ChoiceGroup cg;

private boolean isPaused;

private Command exitCommand = new Command(“Exit', Command.EXIT, 1);
private Command startCommand = new Command(*'Start', Command.ITEM, 1);
public DatagramMiDlet()

{
display = Display.getDisplay(this);
f = new Form(*'Datagram Demo™);
cg = new ChoiceGroup("'Please select peer', Choice.EXCLUSIVE, names,
null);
T.append(cg);
T.addCommand(exitCommand) ;
T.addCommand(startCommand) ;
f.setCommandListener(this);
display.setCurrent(f);
}
public static Display getDisplay()
{
return display;
}
public boolean isPaused()
{
return isPaused;
}
public void startApp()
{
isPaused = false;
}
public void pauseApp()
{
isPaused = true;
}
public void destroyApp(boolean unconditional)
{
}
public void commandAction(Command c, Displayable s)
{
if (c == exitCommand)
{
destroyApp(true);
notifyDestroyed();
} else if (c == startCommand)
{

String name = cg.getString(cg-getSelectedindex());
iT (name.equals(SERVER))

{
Server server = new Server(this);
server.start();

} else

{

Client client = new Client(this);
client.start();
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8.3.1

8

MIDP 2.0

MIDP2

MIDP2

8.3.2

8.3.3

8.3.4

MIDlet

8.3.5

MIDlet




8.2 MIDP2

MIDP

8.1

J2ME

MIDlet

MIDP 1.0
MIDlet

API

JVM

MIDP1.0

native

MIDP2.0

8.2 MIDP2

MIDP 2.0

MIDlet
MiDlet

MIDP2.0

Ktoolbar

package com.j2medev.security;

http

MIDlet
Java
MIDlet
MIDlet
MIDP 2.0
MIDlet

J2ME
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MIDP2.0

MIDP

MIDP1.0

MIDP

API
MIDP2.0

AP HTTP
MIDlet

HTTP
WTK

com.j2medev.security.HttpMIDlet
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import java.io.*;

import javax.microedition.io.*;
import javax.microedition.lcdui.*;
import javax.microedition.midlet.*;

public class HttpMIDlet extends MIDlet implements Runnable, CommandListener
{
private final TextField text = new TextField("'http://www.j2medev.com", ",
256, TextField.ANY);
private final Form form = new Form("HTTP Result');
private final Command exitCommand = new Command("Exit', Command.-EXIT, 1);
private final Command okCommand = new Command(‘*'Load', Command.OK, 1);
public HttpMIDlet()

{
3
public void startApp(Q)
{
if (Display.getDisplay(this).getCurrent() == null)
{
form.setCommandListener(this);
form.addCommand(exitCommand) ;
form.addCommand (okCommand) ;
form.append(text) ;
Display.getDisplay(this).setCurrent(form);
T
}
public void pauseApp(Q)
{
3
public void destroyApp(boolean unconditional)
{
}
public void run(Q)
{
// do an action that requires permission, e.g. HTTP connection
try
{
String url =text.getString();
HttpConnection connection = (HttpConnection) Connector.open(url);
InputStream in = connection.openlnputStream();
int counter = 0O;
int ch;
whille ((ch = in.read()) !'= -1)
{
counter++;
}
in.close();
connection.close();
text.setString('Bytes read: " + counter);
} catch (10Exception e)
{
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text.setString("'I0Exception: " + e.getMessage());
} catch (SecurityException e)
{
text.setString(“'SecurityException: " + e.getMessage()):
3
3

public void commandAction(Command command, Displayable displayable)

{

if (command == exitCommand)
{
notifyDestroyed();
} else if (command == okCommand)
{
new Thread(this).start();
3
3
3
HTTP
http://localhost
[Fum REC )
[HTTP Result '

|Hrtp:Imvww.j2medev.cnrr4 |I

Exit Load |

load

[Fam )
=it OK to Use Aittime 7

®

Http weants to zend and receive data |
Lising the network. This will use
Birtirne and may result in charges. {

= it OK to use aidime?

Mo Yes
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8

Yes No

?-lll

1 HEC ]

HTTP Result

Sec

2P|

authorized to access the restricted

urityException: Application not

Exit

Load

No

HttpMIDlet

HT

MIDP2.0
TP

MIDP2.0
javax.microedition.io.Connector.http
javax.microedition.io.Connector.socket
javax.microedition.io.Connector.https
javax.microedition.io.Connector.ssl
javax.microedition.io.Connector.datagram
javax.microedition.io.Connector.serversocket
javax.microedition.io.Connector.datagramreceiver
javax.microedition.io.Connector.comm
javax.microedition.io.PushRegistry

Yes MIDlet

J2ME

MIDP 2.0

SecurityException
SecurityException

SecurityException

url
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ITam AEL B
HTTP Result

[Bivtes read: 25647

JExit Load
MIDP2.0
8.3 MIDP2
8.3.1
API
8.3.2
MIDlet
MIDP
blanket
oneshot
Nokia FO API oneshot
MIDlet API
J2ME
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API

HTTP HTTPS
API
session
API
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WTK
WTK
MIDlet

MIDlet
Ktoolbar edit->preferences->security trusted

Preferences b(|

Freferences for:

W! Metwork Configuration || Performance | Monitor | Storage [ v, :: MMegial Security |
Security darmain: trusted b
untrusted
mitirnuen
IR
HttpMIDlet
WTK ““trusted>” HTTP
Allowed
WTK
Nokia Nokia 1 2
3 WTK trusted 4 Nokia
MIDP2 API
WTK
8.3.3
API jad
MIDlet-Permissions  MIDlet-Permissions-opt
jad jad
Application Management System(AMS) MIDlet
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8.3.4

MIDlet

AMS

settings—>permissions

EFI Settings for project “http”

wtk

| &P Selection | Required | Optionsl || User Defined | MDlets | Push Registry | Permissions |

MIDIet-Permissions

javax.microedition.io.Connector hitp

MIDlet—

Alel Remove
~MIDIEt-Permissions-Opt
Adlel Remone
[ ok H Cancel ]
MIDlet
MIDP2.0
MIDlet
JAR MIDlet MIDP 2.0
MIDlet
MIDlet API

157
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MIDP 1.0 MIDlet

MIDlet MIDlet
MIDlet MIDlet
javax.microedition.io.Connector.http trusted
HTTP MIDlet
MIDlet
MIDlet MIDP2  API
MIDlet MIDP2 API
blanket
8.3.5 MiIDlet
API
MIDlet MIDlet

www .. j2medev.com

www . javaverified.com
MIDP2.0
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9 MIDP 2.0 Push

Push
Push

PushReqistry

inbound Push

Push

Push

Push
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9.1 Push
Push
Push
MIDlet MIDlet
MIDlet
Push  MIDP2.0
Push
9.1.1 Push

Application Management Software(AMS)
Push Registry AMS

push MIDP2.0
MIDlet
1 inbound
2
MIDlet

9 MIDP 2.0 Push

MIDlet

Push

J2ME

AMS

MIDlet
Push

Push

by www.j2medev.com




9.1 Push 161

F~ Bualia glotry dethration

Imbound Timex-
dotlrption Natheds £ conmecton | | based Allest
{MIDF 2.a] {MIDF =.a]

otV s

Paused Active
destroy. AppD)
Destroyed

MIDlet

9.1.2 PushRegistry
PushRegistry PushRegistry Generic

Connection Framework push

MIDP 2.0  API

static String getFilter(String connection)

static String getMIDlet(String connection)

MIDlIet
static String[] listConnections(boolean available)
MIDlIet
static long registerAlarm(String midlet, long time)
static void registerConnection(String connection, String midlet,

String filter)
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static boolean unregisterConnection(String connection)

PushRegistry MIDlet Push push
MIDP2.0 Push AMS  MiIDlet AMS
push Push
MIDlet push
1 MIDlet AMS MIDlet
AMS MIDlet
2 MIDlet MIDlet push inbound
9.2 inbound Push
Push J2ME
SUN Wireless Toolkit(WTK)
Push MIDlet
MIDlet jad MIDlet-push
RUN WTK RUN via OTA
MIDlet AMS Push
jad manifest MIDlet-push push
MIDlet-Push-<n>: <ConnectionURL>, <MIDletClassName>, <AllowedSender>
® MiDlet-Push-<n>  push MIDlet Push
® ConnectionURL Connector.open()
® MIDletClassName Push Registry MIDlet
com.j2medev.push.PushMIDlet MIDletClassName jad
® AllowedSender MIDlet
ip 192.16.8.0.12 cekzr € 2 “exz>
€e97? 192.168.0.
inbound Push MIDlet
socket MIDlet
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9.2.1

WTK push MIDlet  com.j2medev.push.PushMIDlet

E:I New Project

JProject Marme push

IDlet Clazs Matne | cotnj2medey push PushhiDlet

Create Project H Cancel ]

MIDlet
package com.j2medev.push;

import javax.microedition.midlet_MIDlet;
import javax.microedition.midlet_MIDletStateChangeException;
import javax.microedition.lcdui.*;
public class PushMIDlet extends MIDlet {
private Display display;
protected void startApp() throws MIDletStateChangeException {
display = Display.getDisplay(this);
display.setCurrent(new Form(*‘Push'™));

}

protected void pauseApp(Q) {
}

protected void destroyApp(boolean arg0) throws MIDletStateChangeException {

}

WTK Jad MIDlet-Push
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Eﬁ! Settingzs for project “push”

| APl Selection | Required | Optional | User Defined | MiDlsts | Push Redistry | permissions |
Key Connection URL Claz=s Allovweed Sender
WIDlet-Push-1 socket: /s carn j2medey push P... *

Enter NIDlet Details x|

Connection URL zocket: 15001

Class Zmedey push PushiiiDlet

Allowed Sender *

| o || Edt |[ Remove |
[ Ik, H Cancel ]

Connection URL = socket://:5001,Class=com.j2medev.push.PushMIDlet ~Allowed

Sender = * jad
MIDlet-1: push, push.png, com.j2medev.push.PushMIDlet
MIDlet-Jar-Size: 1329
MIDlet-Jar-URL: push.jar
MIDIet-Name: push
MIDlet-Permissions: javax.microedition.io.PushRegistry
MIDlet-Push-1: socket://:5001, com.j2medev.push.PushMIDlet, *
MIDlIet-Vendor: Unknown
MIDlet-Version: 1.0
MicroEdition-Configuration: CLDC-1.0
MicroEdition-Profile: MIDP-2.0

WTK jar
witk RUN via OTA MIDlet
Ktoolbar Project->Run via OTA
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[F ol w) [Tl =)
Applications Applications '
el Iri=tall &pplication W Install Application |

u Back hderiul |

WTK

9.2.2

socket inbound
package com.j2medev.socket;

import java.net.Socket;

public class Sender {

Sender

public static void main(String[] args) throws Exception {

new Socket(''127.0.0.1",5001);

b
H
Sender PushMIDlet
ok AMS PushMIDlet
[F ol B o )
Can push Interrupt? leush

@

Information iz arriving for push. |z i
Ok to launch push?push needs to
=tart tzelf to check to see if t has
received infarmation. | that Ok

Mo Yes |

J2ME
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push
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MIDP2.0 inbound
Push

API 1 2

TCP sockets 3)
9.2.3
MIDlet
MIDlet push
String connections[]=PushRegistry.listConnections(true);// true

for(int 1=0; i< connections.length;i++) {

7/
s
9.3 Push
PushRegistry
inbound push
PushRegistry
registerAlarm(String MIDlet,long time) AMS
MIDlet MIDlet registerAlarm
Push MIDlet
10
push MIDlet
PushMIDlet2

package com.j2medev.push;

import java.util_Date;

import javax.microedition.midlet_MIDlet;

import javax.microedition.midlet_MIDletStateChangeException;

import javax.microedition. lcdui.*;
import javax.microedition.io.*;
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public class PushMIDlet2 extends MIDlet {
private Display display;
protected void startApp() throws MIDletStateChangeException {
display = Display.getDisplay(this);
Form form = new Form("'Push™);

form.append(*'This is a push example™);
display.setCurrent(form);

¥

protected void pauseApp() {

}

protected void destroyApp(boolean arg0) throws MIDletStateChangeException {

scheduleMIDlet(10000);
display = null;

}
private void scheduleMIDlet(long delt)
{

try

{

Date now = new Date();

PushRegistry.registerAlarm(this.getClass() .getName(),now.getTime()+delt);

¥
catch(Exception e)
{
e.printStackTrace();
}
}
¥
jad

MIDlet-1: push, push.png, com.j2medev.push.PushMIDlet
MIDIet-2: push2, , com.j2medev.push.PushMIDlet2
MIDlet-Jar-Size: 2222

MIDlet-Jar-URL: push.jar

MIDlet-Name: push

MIDIet-Permissions: javax.microedition.io.PushRegistry
MIDlet-Push-1: socket://:5001, com.j2medev.push.PushMIDlet, *
MIDIet-Vendor: Unknown

MIDlet-Version: 1.0

MicroEdition-Configuration: CLDC-1.0
MicroEdition-Profile: MIDP-2.0

RUN via OTA MIDlet push2
MIDlet 10
push2
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9.4 Push
9.4.1
Push Push MIDP2.0
Push Javax.microedition.io.PushRegistry
9.4.2 Push
o Push Push
[ ) inbound
() Push Push
inbound Push
MIDP 2.0 Push inbound

www.j2medev.com
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10 MIDlet

10.1 j2me
10.11
10.2 MIDlet Suites
10.2.1 JAM
10.2.2 MIDlet Suite
10.2.3 JAR manifest
10.2.4 JAD
10.25 JAD JAR manifest
10.3 OTA _over-the-air
10.3.1 OTA
10.3.2 OTA
10.3.3 MIDP Suite
10.3.4 MIDP Suite
10.3.5 MIDP Suite
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10.1 j2me
java
°
°
°
o
jar
jar jad
10.1.1
MIDP

10 MIDlet

* java j2me j2se

jar jad

jJavac.exe

preverify.exe

jar.exe

IR/BT/ /0TA

*_java
*_class
*_class *_class
*_class *_class
*_jar
*_class
*_jad
*_jar
*_jad

Eclipse

*.java

JBuilder NetBeans Sun ONE Studio

IDE

* class

J2ME by www.j2medev.com




10.1 j2me 171
javac.exe Sun * java *.class
*.java *.class
class java
obfuscate
JODE http://jode.sourceforge.net/
ProGuard http://proguard.sourceforge.net/
RetroGuard http://www._retrologic.com/
DashO http://www._preemptive.com/
ZKM http://www.zelix.com/
JBuilder http://www._borland.com/

JBui lder

*.class Java Applet Servlet
Java
.class Byte Code
CPU
PC preverify.exe
MIDP jar jar file.class *.class
MIDP jad jar jad
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jar  jad

PC

OTA IWAP

10.2 MiDlet Suites

10.2.1JAM

JAM (Java Application Manager) JAM
AMS  application manager software
JAM J2ME J2ME
JAM

10.2.2 MIDlet Suite

MIDlet Suite MIDlet MIDlet Suite MIDlet
JAR manifest JAR MIDlet Suite
JAD
MIDlet Suite MIDlet
RMS MIDlet Suite
MIDlet Suite MIDlet MIDlet Suite RMS
MIDlet RMS MIDlet Suite
MIDlet Suite MIDlet MIDlet Suite
MIDlet Suite

10.2.3JAR manifest

JAR

1 MIDlet
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10.2 MIDlet Suites

2 MiDlet
3 JAR
MIDP

JAR manifest

MIDlet Suite  JAR
MIDlet Suite

173

mainifest.mf

MIDlet-Name
MIDlet-Version

MIDlet-Vendor

MIDlet Suite
MIDlet Suite
0.0.0

MIDlet Suite

JAD

MIDIet-<n>

MicroEdition-Profile

MicroEdition-Configuration

JAR manifest

MIDlet Suite MIDlet
MIDlet MIDlIet-1
MIDlet MIDlet-2
JAR PNG
MIDlet
MIDIet Suite profile
MIDP-1.0 profile
profile
JAM MIDlIet Suite
MIDIet Suite configuration
CLDC-1.1
configuration JAM
configuration

MIDIet-Description
MIDlet-1con

MIDlet-Info-URL

MIDIet Suite
MIDlIet Suite
PNG
MIDlIet Suite

JAR

URL

J2ME
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10 MIDlet

MIDlet-Data-Size
MIDlet-Permissions
MIDIet-Permissions-0Opt
MIDlet-Push-<n>
MIDIet-Install-Notify

MIDIet-Delete-Notify

MIDlet-Delete-Confirm

MIDIet Suite
persistent data RMS 0
MIDlIet Suite
MIDlIet Suite
Javax.microedition.io.PushRegistry

Push

URL POST MIDlIet Suite

URL POST MIDlIet Suite
MIDlet Suite

“MIDlet-" “MicroEdition-"

MIDlet.getAppProperty

MyGame  MIDlet Suite PPJ2me 1.1.1
MIDIlet MyGame0l MyGame02 mainifest.mf
mainifest.mf
MIDlet-Name: MyGame
MIDlIet-Version: 1.1.1
MIDIet-Vendor: PPJ2me
MIDlet-1: MyGameOl, /MyGameOl.png, com.PPJ2me.MyGameOl
MIDlet-2: MyGame0O2, /MyGame0O2.png, com.PPJ2me.MyGame02
MicroEdition-Profile: MIDP-2.0
MicroEdition-Configuration: CLDC-1.1
10.2.4JAD
JAD JAM JAD
MIDP1.0 JAD MIDP2.0 JAD
JAR JAD
MIDlet Suite JAR JAD
JAR
JAD Jjad JAD JAR manifest
JAD JAD

MIDlet-Name
MIDlet-Version

J2ME
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MIDlet-Vendor
MIDlIet-Jar-URL MIDIet Suite URL

MIDlet-Jar-Size JAR

JAR manifest JAD

MIDlet-<n>
MicroEdition-Profile
MicroEdition-Configuration

MIDlet-Description
MIDIet-1con
MIDIet-Info-URL
MIDlIet-Data-Size
MIDlIet-Permissions

MIDIet-Permissions-0p
L
MIDlet-Push-<n>

MIDIet-Install-Notify
MIDIet-Delete-Notify
MIDIet-Delete-Confirm

jad ““MIDlet->> ““MicroEdition-~"
jar jad

MIDlet.getAppProperty

MyGame  MIDlet Suite PPJ2me 1.1.1

MIDlet MyGame0Ol MyGame02 JAD
MyGame. jad
MIDIet-Name: MyGame
MIDlet-Version: 1.1.1
MIDlIet-Vendor: PPJ2me
MIDlet-1: MyGameOl, /MyGameOl.png, com.PPJ2me.MyGameOl
MIDlet-2: MyGame0O2, /MyGame0O2.png, com.PPJ2me.MyGame02
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MicroEdition-Profile: MIDP-2.0
MicroEdition-Configuration: CLDC-1.1
MIDlet-Description: That our sample game.

MIDlet

MIDIet-Jar-URL: http://www.ppj2me.com/game/MyGame. jar

MIDlet-Jar-Size: 7378
MIDlet-Data-Size: 256

10.2.5JAD JAR manifest

JAD

JAD JAR manifest

® MiIDlet-Name
® MIDlet-Version
® MIDlet-Vendor

JAR manifest JAD

MIDP JAD JAR manifest
JAM MIDlet Suite
MIDlet.getAppProperty MIDlet Suite JAD
JAR manifest MIDlet Suite
MIDlet Suite
10.3 OTA over-the-air
10.3.10TA
MIDP MIDP Suite
MIDP Suite MIDP
MIDP Suite OTA
MIDP Suite MIDP Suite OTA
MIDP2.0 OTA HTTP MIDP WWW  WAP
i-Mode HTTP WAP IP MIDP

J2ME
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10.3 OTA over-the-air

OTA MIDP
10.3.20TA
OTA
1 MIDP Suite MIDP
MIDlet 1
URL JAR 3
JAD
2 JAD
JAD
JAR MIDP Suite
3 URL JAR
JAR
4 JAR
5 MIDP
MIDP

10.3.3 MIDP Suite

MIDP Suite
MIDP Suite
JAM
JAM
MIDP Suite RMS
1 MIDP Suite
MIDP Suite

177

URL

JAD MIDP

JAD MIDP

MIDP Suite

2 MIDP

MIDP Suite

MIDP Suite
MIDP Suite

MIDP Suite
MIDP Suite

MIDP Suite

RMS
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2 MIDP Suite  JAR manifest URL RMS
MIDP Suite
3 MIDP Suite  JAD URL RMS
MIDP Suite
4 JAM RMS MIDP Suite
10.3.4 MIDP Suite
MIDP Suite JAM
JAR manifest  JAD MIDlet-Delete-Confirm
MIDP
Suite MIDlet RMS
10.3.5MIDP Suite
MIDlet Suite MIDlet Suite MIDlet Suite
JAR manifest JAD MIDlet-Install-Notify
MIDlet-Delete-Notify MIDlet Suite
MIDlet Suite
MIDlet Suite MIDlet-Install-Notify URL
POST
MIDlet
Suite
MIDlet Suite MIDlet-Delete-Notify URL
MIDlet Suite

POST

900
901
902
903
904 JAR
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10.3 OTA over-the-air
905
906 JAD
907 JAR
908 configuration
profile
9209
910
911 Push
912

J2ME
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J2ME Wireless Toolkit

J2ME WTK

J2ME WTK

MIDlet
MIDlet
JAR

WTK

—WTK
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J2ME Wireless Toolkit WTK WTK
MIDlet MIDlet !
11.1 J2ME Wireless Toolkit
WTK Sun J2ME Wireless Toolkit —— Sun
j2me Java Technology for
the Wireless Industry (JTWI, JSR 185) j2me
1.04,2.0,21 22 4
1.04 MIDP1.0
2.0 MIDP2.0
2.1 MIDP1.0  JTWI(CLDC 1.0, MIDP2.0, WMAL.1) CLDC1.1
MMAPI1.1) ( Configuration, Profile Optional Package)
2.2 WTK JTWI MIDP 2.0, CLDC 1.1, WMA 2.0, MMAPI
1.1, Web Services (JSR 172), File and PIM APIs (JSR 75), Bluetooth and OBEX APIs (JSR 82), and
3D Graphics (JSR 184) CLDC1.0 MIDP1.0
WTK2.2 50MB 128MB RAM  800MHZ Pentium IlI
CPU
sun
WTK2.2 http://java.sun.com
WTK  Sun WTK

SonyEricsson  Nokia Developer’s suit
JBuilder, Eclipse  IDE J2ME
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11.2 J2MEWTK 183

11.2 J2ME WTK

11.2.1
WTK
WTK WTK Java
JDK WTK JDK JDK1.4.2
WTK Java

J2HE Wireless Toolkit 2.2

PralE e A
E AR T R AT . . - kil

1% PAGE IOWH F1EE s EEE 5

Sun Microsystems, Inc. FS

READ THE TERM: AL LICENSE
TERMS (COLLEC @ IR Tava (M) EEILAL. . SOFTHARE
MEDTA PACKAGE. o REE TO THE
TEENS OF THIS

FLECTRONICALL, ELECTIHNG

THE "ACCEPT” BUTTON AT THE END OF THIS AGREEMENT. IF YOU DO HOT AGREE
TO AL THESE TEEMS, FROMETLY EETURH THE UHUSED SOFTWARE TO YOUR FLACE ..

EREEES bif “FTiEdnE " BIRREEET  IDRRE 8", ERERERAL
EELDEE TME Wireless Toolkit 2.2, SEASIESS HrftHY .

R T e
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JZ2HE Wirelezsz Toolkit 2.2
Java EEHIHLAIT

Jawa 2 SDE Standard Edition (TZSDE)C 1.4 2 EEEEEAEE D
ST EHE L TR C:\j2sdkl, 4. 2.
1% “F—&" EHEE TecDE wifE C@iE” EEH A T2SIE.

i BEE{EA T2SIE 1.4.2 02 3 JME Wireless Toolkit 2.2 3T TS,

- HRUHNIC 3 -

C:4je=dll. 4.2 B (BY. .

@ Defanlt Dewice Selection
@ DNocumentation

@ EToolbar

@ OTh Prowisioning

f@ Freferences

() Run WIDP Application ...

fiE Utilities

11.2.2

WTK
appdb RMS
apps WTK demo
bin J2ME
docs
lib J2ME Jar
session
wiklib JWTK

WTK MIDP MIDlet WTK

CLDC
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MIDP WTK WTK
2.0 midpapi.jar, wma.jar, mmapi.jar 2.1
cldcapilO. jar, cldcapill.jar, midpapil0.jar, midpapi20.jar, wma.jar mmapi.jar
2.2 wma.jar wmall.jar, wma20.jar jar
WTK jar WTK lib
apps Demo J2ME
11.3 J2ME WTK
11.3.1
WTK Hello World
WTK KToolbar WTK WTK
MIDlet MiIDlet
MIDlet MIDlet ( Java )

Eﬁi J2HE ¥Wireless Toolkit

Ik R EY O T0E ) FERhan

B FmSEAN B aRma .. L, EES . U s ayp mar B mmsessn
i &D |Defat|!tf:-_'.i-:|r:-‘-h:3r;r-. |

= — T B 23T —T-fFErm e

2 B ERE H
Hellohiorid
Hellcivioric

faic R E(iﬁglﬁ H(C)

CLDC
MIDP

J2ME by www.j2medev.com




186 11 —WTK

MIDlet JAD J2ME
Hello World

Yl GH “Hello¥World® MigE

APL IR 0] 1867 A 0 MDIets XA | AT,

Tl

i
MIDP 2.0

i
() cLbcio

{HeLbci A

- AT 1
Wireless Messaging APL1.1 (JSR 120)
Makile Media AP (ISE 135)

KAl AP
El Wireless Messaging AP 2.0 (JSR 205)

El Wieh Service Access for J2ME (JER 172)
] PD& Profile for J2ME (JSR 75)
(] Blustooth/OBEX for JZME (JSR &2

D Mahile: 30 Graphics for J2ME (JSR 154)

| =0 || s#o |
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SHEH “Hello¥World” MigE

Pt | | BT 2 2 9 DIt KM% | 40

i |
mIDIet-Jar-Size

WDl et-Jar-LIRL Hellaarld jar
hIClet-Mame Helloworld
IOl et-* endor Huahgye
MIDIet-Yersion 1.0
MlicroEdition-Configurstion CLDC-1.0
hicroEdition-Profile RAICP-2.0

| w0 || =g |

WTK Java

apps
\Hello World\src \Hello World\res
\Hello World\lib WTK
MIDlet MIDlet J2ME
\Hello World\src HelloWorld.java java
MIDlet
java Form

HelloWorld.java
import javax.microedition.lcdui.*;
import javax.microedition.midlet.MIDlet;
public class HelloWorld extends MIDlet {
Display display;
public HelloWorld() {

super(Q);
display = Display.getDisplay(this);
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protected void startApp(Q{
Form form = new Form(*'Hello World!");
form.append(*"Welcome to J2ME world!');
display.setCurrent(form);

}

protected void pauseApp() {

}

protected void destroyApp(boolean arg0){

}

java “ 7z WTK

S TONE Wireless Toolkit — HelloWorld

THE HEO WEE o
S Faran . Az .. § s . § $80 & evr O aspwso

. BH(D): DefautColorPhore w !
e
i PR RAE e
B ST
0 B 15 & L%
IEESER “HelloWorld”
CWTEZZ happsiHelloWorldisrehHelloWor LAMIDl et. jawa:#1: class HelloWorldMIDLet is public,
public class HelloWorldMIDLet extends MIDlet {
1 error
com. sun. kvem. ktools. ExecutionException
4 Bl M =
b
< '
MIDlet
“ 7 DefaultColorPhone DefaultGrayPhone WTK

Hello World
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T lII|_! ]
Hello ¥World!

Welcome to J2ME world!

HelloWorld/bin JAD
MIDlet JAR CLDC MIDP
11.3.2
WTK WTK apps
Hello World “c 77 apps
MIDlet
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E%JEIE Wireles=z Toolkit — HelloWorld
IO #wIEE) THHE (B FERD D

C FRTEN . B rRme0 .. @ wEe . B e 9 5am G asksso
BED) |DefaurtCnIanthe = 4T

mimacema
MetvworkDetno
ChexDemno
PDAPDeEmo
Photoalbum
IDetno
WidaDeno
Hellawiorld

*
*
*
*
*
*
*
*

| nrRzeQ || mEo |

11.4 MIDlet

11.4.1 MIDlet

KToolbar Run
MIDP Application..., JAD

@' Defanlt Dewice Selection
@ DNocumentation

@ EToolbar

(&) 0TA Provisiening

@ Freferences

::E:: Bun MIDF Application ...

iR Utilities
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11.4 MIDlet

EE.

HERHTH

HBHITS

HHIBh

<)

 Hade

|[ﬁ deployed

(&) MIDPSubmarine jad

TR |
I EE,

| FEHR) |

* jad

ol [ m |
ENsRGE |

1. JAD

11.4.2

KToolbar

KToolbar
JAR

JAR

JAR

MIDP

JAD

apps\HelloWorld\bin

JAR

J2ME

JAR

JAR
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mEin

e e E REDIN e
@ Fema . ERE

- EED IDefaurtCnh i?ll_% iy
' BT (B)

EHE G
BT 0Ta IE4T
Wi, @

WEE ...

TIH "HelloWorld” :

11 —WTK

Sl J2NE Wireless Toolkit — HelloWorld M=ES

). B tuE O ehE O AREHSO

IR plEE @)

11.4.3

Code

ProGuard

ProGuard
WTK bin

(.class ) Java Byte

lib proguard.jar
apps\HelloWorld\bin JAR
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E_E'IIZIE Wireless Toolkit — HelloWorld
EHFE) smiEE) ME &) REEA

CGwagEn . AR . § 8RS .. ¥ ewE § 2R D #sEsso
C EED |DefaurtCnIan'hnne V|

P
o ETEE. .

B&EORT
LLLLLLLL

EAER "HelleoWorld®
robuard, wersion 3.0.1

eading program jar [C:"WTEEZhappstHelloWorldibinhHe
eading library jar [C:"WTE22h1ib'immapi. jar]

eading library jar [C:WTEEZ\lib'midpapiZ0. jar]
eading library jar [C:"WTEEEMN1ib'wmall. jar]

eading library jar [C:"WTEZ2M\1ib'eldeapild. jar]

|

offorld. jar]

¢ |

11.5 WTK

WTK MIDP
WTK(2.2 ) S—
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| PSERR() B ASE) ARM) | FEfErs a3z S (E)| 15 FAOBEX
MRS

BEnLeE
[l aARERg

FEEZE
[] & & Profiling

it

[ mesimEiE

[ BezriEgis A

[ meem®

[ RErmitiam (R EH8 )

THITMERITI, dEhet

mz0) || mHo

8 MAT S B—+5550000 — DefaunltColorPhone — Wireless Toolkit

I E TEEW
: ##e | [ #4cc
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HEE 471680 5
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g 177E 2 4T180 5 Bg 452620 it 500000 3%
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FHE IBRRW FFW

S aedr wEE 1 EE o
12

P TEIE #i Bit k) Rk

o LT A AR 14 14 1776 126| ~

javalang OutOftemotyErrar 1 1 20 0|

java lang Stringl ] T 7 E40 =N

java lang. Thread 1 1 28 28

chir| ] 213 13 7080 33

java.io PrintStream 1 1 28 28
cotm.sunLmicdp o SystemOutputStrearn 1 12 12

java o Cutput Strearriter 1 1 25 28|

javalang String 30 30 720 24

java lang StringBufter 9 9 216 24

com.sun.cidc.i18n.uclc DefauttCazeConverter 1 1 12 12

java lang. ClassMotF oundException 1 1 20 20

int[ ] 10 10 432 43

cotn.sun kvem clde i1 8n j2me GenericWiter 1 1 44 44

Cotn.EUnL i main Command State 1 1 76 76

cotn.Eun.nidp . security Security Token 1 1 26 25

byte] | 10 10 545 54

bevtel 111 1 1 24 24| 1ap
ot g 352 BEA: 13160 % B]5: 436540 =% At 500000 FH

WTK
MIDP WTK
[ X3 7 j2me
WWW.j2medev.com
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=
N

JEN
N

[E
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N

[E
N

~

1 Eclipse EclipseME
2 Eclipse
12.2.1 Eclipse
12.2.2 EclipseME
3
12.3.1 Sun WTK v2.2

Nokia Developer's Suite 2.2

Eclipse

[EEN
N
&

[EEN
N
&
N

[EEN
N
&
w

[EnY
N
‘.h
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MIDlet
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12.1 Eclipse EclipseME
Eclipse java Eclipse
Common Public License (CPL) CPL Open Source Initiative (OSI)
Eclipse Foundation Eclipse Eclipse Public License (EPL)
EPL CPL osl java
IDE java Eclipse Eclipse IBM Websphere
Eclipse Eclipse
eclipse
Eclipse eclipse
IBM Websphere Studio IBM
java IDE Eclipse IBM
http://www.eclipse.org/downloads/index.php Eclipse
Eclipse SDK 3.1 M5a
Eclipse bug
Eclipse-SDK-M3.0.1
Eclipse  java Eclipse
EclipseME
EclipseME Eclipse J2ME EclipseME
Eclipse
EclipseME
®  Multiple wireless toolkit support
® Wireless toolkit preferences
® Platform component and definition support
® Create new J2ME Midlet Suite Project
® Create new MIDlet
® Java Application Descriptor (JAD) editor
® Automatic incremental preverification
® Eclipse launch support for Emulator
® MiDlet debugging support
® JAR and obfuscated JAR packaging
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® Over the air deployment testing server
® Export Antenna build files
® Automated MIDlet signing

http://www.eclipseme.org/ EclipseME
0.9 eclipseme.feature_0.5.5_site.zip
eclipseme 1.0
Eclipse  EclipseME java
( )
JDK 1.4.2 http://java.sun.com/j2se/1.4._.2/download.html

Eclipse M3.0.1 http://www._eclipse.org/downloads/index.php
Eclipse 3.0.X http://www.eclipse.org/downloads/index.php

EclipseME 0.5.5 http://www.eclipseme.org/

Sun WTK V2.2 http://java sun.com
Nokia http://www.forum.nokia.com/main/0,6566,034-2,00.html
Developer®s
Suite 2.2
Nokia
12.2 Eclipse
EclipseME

12.2.1 Eclipse

Eclipse JDK JDK 5.0
JDK5.0 + Eclipse J2ME
JDK1.4.2
Eclipse Eclipse SDK
eclipse-SDK-M3.0.1 D
Eclipse Eclipse NLpack-eclipse-SDK-3.0
D Eclipse
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http://www.eclipseme.org/
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12.2.2 EclipseME
Eclipse “ / / 7z e
i €< i EclipseME

eclipseme.feature_0.5.5_site.zip
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12.2 Eclipse

BHREHEHME S
PR s U e o R sl S e

FERBEREFRPRIE S E)

= D‘@g Eclipze. org B S
: DLI[“] Eclipze SDE ${timestamp}
~[U00 Eclipze SDE 3.0
~[JU00 Eclipze SDE 3.0.1
-~ [JU00 EMF SDKE 2.0.0 (ENMF + 3D0 + XSID)
: DI.I[“] EMF SDE 2.0.1 (EMF + DO + X=D)
; DI.I[IIJ Eclipze FTT and WebDAV Support
; DI.I[IU GEF SDE 3.0
: DI.I[II] GEF SDKE 3.0.1
; DI.I[II] JOT Previews
; DI.I[II] JEN (Tawa ENMF Model) Updates
~[JU00 ¥isual Editor Updates

v EEETE R T E A TR (D

CEHEE) B
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.

TN . |

Eclipse

J2ME

by www.j2medev.com




202 12 —Eclipse

BHREDHEPE S
I E TR A RO BB AR . @A

ERETER g (3] :
= va eclipseme. feature_ 0.
U0 EclipseME

“E_site. zip HEmews o |
AREclipse. org _E%ﬁﬂ".'j AEEHM S [LJ - ]
E DUU[I Eclipze SDE $itimestamp} B8 LIRSS S (L) ]

~~[JU00 Eclip=ze SDE 3.0
A DUU[I Eclipse SDK 3.0.1 Ewe LE]
“~[JU00 EMF SDE 2.0.0 (EMF + SD0 + X3ID
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EclipseME EclipseME
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License and copyright Craig Setera 2003-2004 unless otherwi:
source file,
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TR EMBr
A4y BE D EEREREERITHEERN . l
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FRERIE TR FEHR HEE -

ThEBERFS ¢ EclipselE

THEEET4471R . eclipseme. feature 0.5.5
R Craig Setera

IS - eclipseme. feature 0.5.5

EclipseME

““At present the EclipseME package is not digitally signed. (Maintaining the keys required to
digitally sign JAR files costs $400+/year. If anyone is interested in funding EclipseME to this extent,
we'll be happy to sign the JAR files.)””

e VN b X
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EclipseME “ / 7z
J2ME Eclipse
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Debug Eclipse
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““java /

—Eclipse
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+ - Ant
[+ JZME Tava R ENEE.
= Jawa
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+ e
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EclipseME
Sun Sun WTK  Nokia Developer's Suite
12.3.1 Sun WTK v2.2
WTK(Wireless toolkit)  Sun
WTK EclipseME
WTK JDK

JDK
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WTK EclipseME
“ / / J2ME / Platform Component”~ wireless
toolkit “ i WTK

Eclipse &

E‘ i‘fté Platform Components |
- Ant

- JZME

- Ower the Alr
-Packagin

L. Obfuscation ‘. Configurations
~Platform Components

Hireless Toolkits
Flatform Definitions

& Add Wireless Toolkit

Tireless Toolkit Directory
Specify the root directory of the wireless toolkit

Wireless Toolkit Directory

Browse. .. |

o | TR
| -WEJ@FF
; e
e EJ BT 7
# [5) 580_Eyodai
[Z) TempET4
[ Windpps
5 WINDOHS |
1= = T ol
T |42 \
[ #rzamm | [ ®mE | BE |
| | EeE
EclipseME
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=~ Add Wirelesz Toolkait

Fireless Toolkit Directory
Specify the root directory of the wireless toolkit

Wireless Toolkit Directory
IC: WiTR2Z

[EME Wireless Toollut 2.2

FEH () B |

Platform Component WTK
WTK EclipseME
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B TS Platform Components
+- Ant =
- T
Ower the Air JEME Wireless Toollait 2.2
= Packaging o CLIC-1.0 (T2ME %irelessz Taolkit 2.2
Obfuscation Lo CLOC-1.1 [TZME Wireless Toolkit 2. 2)
: ‘wFlatform Components i +-MIDF-1.0 (T2ME Yireless Toolkit 2.2)
= Jawa + MIDF-2.0 (JZME %irelezs Taolkit 2. 2]
© o JQnit + [#-Wireless Meszaging (JTZME Wireless Toolkit 2 2)
+ ik i . Multimedia (TZME Wireless Toolkit 2.2)
ol : - Web Servicez [J2ME Wireless Toolkit 2.Z)
+ - FDA [JZME ¥ireless Toolkit 2.2)
- i i # Fluetooth (JZME Wireless Toolkit 2.2)
¥ HIERERE i - Mobile 30 CTZME Wireless Toolkit 2.2)
ERIVTERR +-Flatform Definitions
HEEFID + ITotiles
+ Sha + Configurations
. B3R JRE
¥ s BE
[+ F5Eh
[+ T
[ ni=cdln] =
Il 1 |

[ 1EAT i,

gRpeEe | EAw |

S .. S Wi wE |

12.3.2 Nokia Developer's Suite 2.2

Nokia
Developer's Suite  Developer's Suite WTK
Developer's Suite EclipseME Eclpise
EclipseME Developer's Suite
Nokia
Nokia Developer's Suite
Nokia Nokia
Nokia
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) Hokia Developer’ s Suite 2.2 for J2HE(TN)

NOKIA Welcome

You have selected a Nokia developer product to be installed.
Yau have the following installation options:

- Ifyou are already a member of Forum Mokia and you have a serial
number far this product, please fill in the text fields helow and then
press the "MNext" button

- Ifyou are not a member of Forurm Maokia or do not have a serial
nurmber for this product, please leave the text fields helow empty and
then press the "Mext” button

Forum Mokia Lsername: ]

Praduct Serial Mumber: ]

InstallAnywhere by Zero G

Cancel I Previaus et

Developer's
Suite ( no proxy)
Nokia

( Nokia

FEX

Proxy settings

Installer atternpted to detect your proxy settings. If they are not visihle
in the text fields below, contact your local netwaork administrator to get
these settings and fill therm in manually.

Mote that this installation procedure requires an Internet connection.

" Use proxy settings defined below

rddress: ]

Ifyour proxy needs a username and a passwaord, please fill them in
bl o,

Installdrmywhere by Zero G

Cancel Previous et
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] Hokia Developer’ s Suite 2.2 for JZEE(TN)

Registration

Ifyou are a member of Forurm Mokia, please fill in your Forum Maokia
username and password inthe fields below and press the "Mext!
hutton. A serial number will be sent to the e-mail address specified in
waur Farurm Makia account.

Forum Mokia Usern

Forum Mokia Pass
Ifyou are not a member of Forum Mokia, press the "Register” button to

open a hrowser with the Forum MNokia registration page. After the
registration, please fill in your Farum Maokia username and password

inthe text fields.
Register

InstallAmpwvhere by Zero G

Cancel Previous ‘ It |

Developer's Suite 2.2
Eclipse

) Hokia Developer” = Suite 2.2 for JZ2EE(TH)

NOKIA Choose install set

| Standalone installation
G éa;‘ Choosing thiz aption will install Mokia Developers Suite az a
standalone product.

Inteqration with Eclipse
Choosing thiz option will install Nokia Dewvalopers Suite and
Mokia SDK Plug-in integrated with Eclipse.

Integration with Bodand JBuilder

#.}‘ Choosing this option will install Nokia Developer's Suite integrated
- with Borland JBuilder IDE.

‘| Integration with Sun{TM) ONE Studio

@;‘ Choosing thiz aption will install Mokia Developers Suite integrated
1 with Sun Forte(Th) for JavalThi) IDE or Sun ONE Studio, Mobile
Edition.

InstallAmnwhere by Zera G

Cancel Previous et

Eclipse Eclipse
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%] Nokia Developer’ = Suite 2.2 for J2EE(TH)

Please choose the root directory of the Eclipse IDE

Pre-installation of Eclipse is required to complete this installation!

Please choose the root directory of your Eclipse
{eq. Checlipse).

Please choose a directory:

| Declipse

Festore Default Folder Chooze...

Install&mawhere by Zero G

Cancel Previous Mext

Sun WTK “
/ J2ME / Platform Components”” Developer's Suite
Wireless Toolkits WTK Nokia Developer Suit
= ItEE :Platfnr- Components
[+ Ant L i
= JZME = oolkits

. o DOwer the Air = J?ME Wireless Toolkit 2.2
. [#-Packaging i L.CLDC-1.0 (TZME Wireless Toolkit 2.2)
i Flatform Components { .CLDC-1.1 (TZME Wirelesz Toolkit 2.2)
[+ Jawa { [ MIDP-1.0 (JeME Wirelessz Toolkit 2.2)
s B [+ MIDP-2.0 (TZME Wireless Toolkit 2.2)
= #E5Hh [+ Wireless Messaging (TZME Wireless Toolkit 2. 2]
= R + Multimedia (TZME Wireless Toolkit 2.2)
IR TR # Web Services (T2ME Wireless Toolkit 2.2
E i # FDA (TZME Wireless Toolkit 2.2)
F =T # BEluetooth (TZME Wireless Toolkit 2.2)

¢ [#-Mobile 30 (TZME Wireless Toolkit 2.2)
=} Hokia Dewelopers Suite for JZME
CLOC-1.0 (Holkia 8230 MIDF Ceoncept SDE Eeta 0.2)

.CLDC-1.0 (Seriez B0 MIDF Concept SDE Beda 0.3.1, Hokia edi
(.CLDC-1.0 (Seriez 90 MIDF Concept SDE Beia 0.1)
[+ MIDF-Z.0 (Wolia B230 MIDP Concept SDE Beta 0.2
[+ MIDF-2.0 (Series B0 MIDF Concept SIK Befa 0.3.1, Fokia edi
[+-MIDF-2.0 (Series 90 MIDF Concept SIE Befa 0.1)

+ Flatform Definitions

+ Frofilaes=

+-Configurations

|

| *
RpgEn | ERw |

=L S W= mE |
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Eclipse J2ME

12.4 Eclipse

12.4.1

Eclipse
Hello World

Eclipse J2ME Midlet Suite

£ Bk

EEAS
Create a JZME MIDF Midlet Suite

EF 0 -

211

Sun WTK 2.2

MIDP Suit

fr IFL<> Tawa TNH

el A

- B0

ol FRAAE
RCH-

[+ = C¥s

== T2ME

(@ TEWE Midlet
I TOIE Midlet Suite
[+ [ Tava

H- = A E

-2 TEER

1 TF— 1> ]

HiH

|

MIDP 2.0 Platform™”

J2ME

““J2ME Wireless Toolkit 2.2
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& New J2HE Project

Flatform Definition
Choose the platform definition for this project.

Available Flatform Definitions:

|T2ME Wireless Teolkit 2.2 MIDE 1.0 Flatform |

JZME Wireless Toollat 2.2 MIDE 2.0 A11 Frofiles Flatform e
JeME Wireless Toollit 2.2 MIDE 2 0 Platform 5

Hokia B230 MIDF Concept SDE Beta 0.2
Series B0 MIDF Concept SDE Beta 0.3.1, Hokia edition
Series 90 MIDP Concept SDE Beta 0.1

G—#@ | F-fw> [ m=me | b

Hello World
J2ME library jad
=m

Eclipse

@ | Ba -
=3 '[,j‘l HelloWorld
— =i JZME library [TZME Wirele:
. W) mmapi.jar - C:WWTE2ZVL
#of cldeapill. jar - CoOWTE
Hof) wma jar - C:AWTEZZ\Llib
#of) midpapiZ0. jar - CoOWTE
o verified
L@ HelloWorld jad
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12.4.2 MIDlet

MIDlet Hello
World

- ER X
BEAS

Create a JZME Midlet R—

B

Ilﬂ} Tava TNH
L TR
il O

&) FREES
' e

i =
+ = C¥3
= T2ME
8 TONE Midlet
C R TIME Midlet Suite
+ = Java

= fh IR
M TH 8
[F—#fw> ] =t | ®B#
J2ME Midlet MIDlet
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I3

X

J2HE Hidlet
Create a FHew JZME Midlet

JRAHIE (D) [HelloWorld HEE .. ]
B : | CEE{HE) Bl ).

rAREE®: |

AWM

[HelloWorld
LR : i F W Ciprivate. € protected

[ ab=s T ic
FEEE () : |javax. microedition midlet, MIDlet > Pl (ED. ..
O Q) : f

i) 1

Which methdds should be created?

¥ Supercless constructors

¥ Unimplemented asbstract methods

¥ #dd To #pplication Descriptor?

T

Hello World Eclipse

1port javax, nicroedition midlet. MID1et ;[
=
« B HE 2005-4-1
*
* TODO EBREUIUEMESHREE. EEE
¥ WO — BifW — Java — {GEHEE — {LIDEHR

*

|2

i3]

=
# @author user

S 1000 EEBULESREMEEGER, B
« BO — B — Tave — fGIER, — (BB

*,
—wpublic class HelloWorld extends MIDlet |
- FEz]
*

*/
- public HelloWorld() {

super (]
/7 T0D0 BEbY s E TR

[13]

- /# (dF Tavadoc)
# @zee javax. microedition. midlet.MIDlet#startipp i)
*/

= protected woid stgrt}ﬂgp () throws NIDletStateChangeException {
/7 TOD0 BEhERFEFR

1 |

- /* (3E Javadoc)
# Mzee javax. microedition.midlet. MIDleti#pauselpp()
*f

13

- protected void pausefpp() {
/7 1000 EisheE R AR

13

1

<
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Eclipse

Hello World import javax.microedition.lcdui.*;

public HelloWorld() {
super Q;
// TODO
Form form = new Form(*'Hello World™);
form.append(“‘Welcome to J2ME World!');
Display.getDisplay(this).setCurrent(form);

H
J2ME
12.4.3 MIDlet
Hello World “e LT
- q _
g »
oo
E[f e  EAD
T E'““ EFEOPITH 0
{gwm HF%@E&%W@J F4
- e = g Carlér
+g) mid ‘_ N
+ &b veri£i| L 0L ;
% Hello| 3¢ MfBs Delete
B (2] ALt+Shift+s #
HHo ALt+Shi£+4T P
g FA T
[ B ()
| i Rl E) F&
ZHITE )
1= (R k E 1 Java Applet
1’?; @; : [T g Jawa WHIER
th%‘z?ﬁﬁi " , | JU 3 Tunit I
PEHFEEREE Q. . Ju 4 Tnit M
e | ¥ =T
Bt E) Alt+Enter

Wireless Toolkit Emulator

J2ME

Hello World

215
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12

—Eclipse

. ERNETRR
BCE(F): EFR o 1}{ello'h'or1d]
f [ Java Applet
[T Tawa WAHIERF - A —
I.i:J'Uniti (C] hhdlet1 Emulation]t‘iyﬁl I__IJZ}:J;@)]
G Timit BRI
= G&I.{! Wireless Toolkit Emulafo: Froject:
H e (ﬂﬁ}ﬁﬁaaﬁ JHello'n\‘orld Braowse. ..
. EATH _LTES
P xacutable 1
| Midlet: [HelloWerld Search... |
& |
Hi W) Bz @ R | wRe |
&1 ®) xA |
Eclipse WTK Hello World
Faul BB
IHMW Vorld
Welcame ta J2ME Warld!
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12.4.4

o ﬁ:-_

G E=-E-m-E g, =

e

B By 2

o

ri|

ell|

&

X =

V)
2 % 63 B oz W

Eclipse

HA D

EFEAPIIH W@
FIFZRE 5 B F4

= EHlc Ctrl4C

s @
EAH
D)

Delete
Alt+5hi f1+5
A1++5hi £++T

* v

B2y FA I

ey FH@.

w5 IR (F) F5

J2ME

obfuscation””

FHIME (E)

1247 (B

i, o)

<3 (E)

FEEH R (4)
MAEHHRIEFER L. .

* ¥ w

I 3

Ett (R) M t+Enter

Proguard3.0.1

Proguard3.0.1 (

217

J2ME

Create Obfuscated Fackage

Create Fackage

jar
“c / J2ME [/ packaging /
)
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|- THE&
|- Ant
1- JZME

oOwer the Air

=] Packaging
Obfuscation

‘- Platform Components

- Java

- SRR
#ERh

MR
HIRE TR
- An3H

b TEAT /i

FA. . Fih. ..

12

|Obfuscation

Specify JEZME preferences

Froguard Root Directory

Bl (B). .

—Eclipse

[~ Use specified arguments: ] Jomtriote

~Frognard Eeep Expressions

—

Expre

|

ROTE: 3

s ARk

F [midp 1.0
= r@ mysql
& (5 Frogram Files
F [T) proguards. 0.1
[ [5) 360_Eyodai

F e FHIEER (E)

et

£

[ midp-2_O-sre-windows-iB86

|>

ERN

e (BT

| sExekw | | wE

¥
%

Could not find jar tool ezecutable

RE -

Could not find jar tool executable.
The jar tool requires a full JOK installation.
Specify a full JDK installation in the Jawa preferences.

Could not find jar tool executable.

JDK JDK
JDK JDK SDK
Proguard3.0.1
“c / java / JRE””
J2ME

(

142 )

(runtime) Eclipse

JRE
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SDK(

JDK )

219

= Ifs |ERHM Tove EAMFE
- T2NE TN PRAmhisen TRE . o
- Java BT 5 FERIEER TRE FHEETNET Jave BF.
E J'Unuit B TRE :
[+ §§1§§ 28 (e E=T AN,
+ R FA=hizrel. 4.2 C:%Program FileshJava\jZrel. 4.2 RHE WM T
[ IEAT /i
sa.. | s W mis |

JEE B35 (H) : |j2rel.4.2
JRE B F: @s.ﬂd.eml_)

Y (B). .

Javadoc URL: |htt1:-2;";"_]ava. sun. com/ jZsefl. 4. 2 doesfapi

I 1. .

B BER W) |
TRE IR :
v RS R O

Lhrt. jar - C:4j2sdkl. 4. 2% jre\libh - ]
lE‘é51.1.1.1rssasig,l'l.jsar - C:hjZadlel. 4. 2% jrehlibh J
Ejsse.jar - C:hjZ=sdkl. 4. 2% jreflibh

LEjee jar - CihjZsdkl. 4. 2% jrehlibh - T ]
Eigcharsets.jar - C:%j2=sdkl. 4. 2% rehlibh ; J

Eu dnsns. jar — C:%j2sdll. 4. 2% jretlibhexth h -

< | & Ertian. . |

W mE |
JRE JDK Hello World
deployed

jar

J2ME

HellowWorld.jar HelloWorld_base.jar  HelloWorld_base_obf.jar
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JBuilder

J2ME

J2ME

MIDlet
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13.1 JBuilder J2ME
JBuilder Java Borland
IDE J2ME JBuilder
2005 JBuilder MobileSet J2ME
Wireless Toolkit WTK JBuilder
JBuilder J2ME
Sun MobileSet
developer Nokia Forum motocoder
JBuilder SDK
13.2 J2ME
JBuilder j2me
JBuilder
JBuilder MobileSet JBuilder
MobileSet
MobileSet J2ME Wireless Toolkit Configuration Profile
APls 2005
MobileSet JBuilder9 JBuilderX  JBuilder2005
j2me JBuilder9  JBuilder2005 WTK
1.04 20 21
WTK2.2 JSR-184 3D Graphics API
WTK2.2 JBuilder
WTK JDK JDK 142 WTK2.2
WTK2.2

http://java.sun.com/products/j2mewtoolkit/zh_download-2_2.html

Windows Linux WTK?2.2

J2ME
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T2EE Wireless Toolkit 2.2

ENfEH J2?BE Yireless Toolkit 2.2
InstallShield Tizard

InstallShield(r) Wizard R ITEAIP IS T2NE
Ereless Toolkit 2. 2. B, FH8F “TF—
g o

r

-
J?HE Wireleszz Toolkit 2.2 S
Java [EHILIVE |

Jawa 2 SDE Standard Edition (T2SDE)C 1.4 7 EEEEShEE D
[ s = ] = ] A = o E:4JBuil der2005%jdll. 4a
& “F—&" {ERH TesDE &EiE COliE” EIEEAM T2SDE.

¥ CEEfER T250K 1.4.2 02 3 TEME Wireless Toolkit 2.2 34T T il

B B
(E:U'BuilderEDDS\jdkl.et Dl (R). .. |
|ztall5 hield

CE—FE) | F-fw | mE |

WTK2.2 J2SDK
WTK J2SDK JBuilder j2me
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WTK?2.2 JBuilder JBuidler2005

JBuilder ““Project - Default Project Properties”

JBuilder 2005

File Edit Zearch BRefactor ¥iew :.&"%j‘é‘ﬁt.s— Eun Team Enterprise JTool=s Yindow Help

;D - @ E - “ . ' - Q| ﬁ%l‘ﬂ&ke Froject Ctrl+F3

' Bebuild Froject

E Froject - OX
TEE R =

[E] (Detfault project] -

Malce Ctrl+Shi £1+F9

Bebuild

B Males Froject Group

1o

&aEebuild Froject Group

E fpply Filter

Manage Filters

Add
n Eefresh

ERem-:-ve from Froject

Show Decorated Only

nﬂn Import Source

Mapagze Local Labels. ..

-ﬁf'rgject Froperties.
Default Project Properties. ..

ﬂ Froject Group Properties.

JDK
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13.2 J2ME 22

a5

@ Default Project Properties

e [: Paths

= General DK | v version 1 4 2_0d-b0s
----- Find Claszes Fiter _
..... Unit Testing Fitter Cutput path: | E:flbprojecticlasses

elML Discrantbiter Eackup path: E:fbprojectiak

JuoE

=+-Build Wiorking clirectary: E-E:Jjbproject

=}
=)
I

| Source | Documertation | Resuired Libraries | Preview
----- Resource :

----- Javadoc Default ' Test | Path Add...
...... Ant @ | O |Efbprojectisrc B
------ Weh Services O ‘ ® |E:.|]bprojecﬂtesi ‘
w-henu kems
-Basic Formatting Remoye
=t-Java Formatting
----- Elocks m
------ Spaces

----- Blank Lines

------ Wirapping

----- zenerated

B Tl [ﬂ
Default Project !Global |

[ Ok ” Cancel H Help l

Ediit. ..

hfove: Lip

dave Dovwn

JDK
o |
" Select a JDK ﬁ
[ Project |~

----- @, Motorala S0K 4.2 for J2ME

----- @y java version 1.4.2_04-b05

----- @, Zeties 60 MIDP Concept =DK Beta 0.3.1, T
----- G J2ME Wireless Toalkit 2.2

----- @ java version 1.4.2_06-h03

----- @ Series B0 MIDP SDK 2.1

----- {agn Mokia 540 0P 2.0 SDK 1.1

[F7 User Home

----- @ Motornla SDH 4.2 for J2..

..... f@n java version 1.4.2 14505

----- {@n Series 80 MIDE Concept SO Beta 031
----- f@n JEME Wirsless Toolkit .

..... f@n java version 1.4.2 05003

----- {@n Sevies A0 MIDP SDH

----- f@n Mokiz S40DP 20 50K

=1 1Rl dar Ll

£ ] I | [ﬂ

M. | ox H Cancel ” Help ]

WTK2.2 ““New?” JDK
“OK,,
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13

—JBuilder

Select a home path for a JOK

Exizting JOK hamme path:

Set the JOK home path below to & particular JOK's home directary; far
example cjdk1 2.2, Then select a location to store the library specification
far thiz JOK.

| E:TH22

Mame for this JOk:

! JZME Wireless Toolkit 2.2

Location to store newy JD, specification:

|User Hone

| o || gerncsl ||

Help l

JB9

13.3

10

Properties””

2005

MIDlet

;@Default Project Properties

General

----- Find Classes Fiter
----- Unit Testing Fiter
----- UL Diagram Filter

----- Resaurce

----- Javadoc

...... At

------ Weh Services
----- tenu tems

--Bagic Formatting
=F-Java Formatting

----- Blocks

------ Spaces

----- Elank Lines
------ Wirapping
----- enerated

]

Default Project IGlDbaI |

j2me

““Projects/Default Project

Paths

JDK: | iava version 1.4.2_04-b0S N
Qutput path: | E jbprojecticlasses | [
Backup path; | E:fbprojectbak [

Wiorking directory: | E.jbproject

SIS N SRR R SN B S

|

| Fource Docummertation || Required Libraries i| Preview|

Default | Test| Path

® ‘ &) |-E:.l]bprc-jecﬂsrc
C @

E:fbprojectiest

! Add...
Eit...

Remove

Mowe Up

fdcese Diosan

[ (81,8 ” Cancel ][ He!p ]

J2ME
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JDK JBuilder j2me
WTK2.2 JDK
= ‘OK,,
“File,, “New’,
@ Ohject Gallery '
P General ijECt
----- Project - .
- = [ e

Code

------ ‘Weh Services

Project Groug

Project Project for Existing

i
Pull Project fram  Pull Project from
WSS CWS

Pull Praoject from
Subversion

Pull Project from Import YisualCate
StarTeatn Project

[ Ok H Cancel ” Help ]

““Project””

““Project for Existing Code””
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Select name and template for your new JBullder project

Enter & name for your project and the path to the directory where it is to be
zaved. You can optionally choose an existing praject as a template for the
initial default values used in this wizard.

Mame: |
Directory: E:faprojectiuntitiedd o] L)
Template: |(Defau|t project) M f———

Aclel project to active project group

[] Generate praject nates file

= Back Mgt = ” Finizh ][ Cancel J[ Help ]

““Next>”

Specify project paths

Edit the paths and settings here to help define your new project. These and other properies can be
changed after the project is created.

JDK: | J2ME Wireless Toolkit 2.2 Al |
Output path: | E:fbprojectiurtitieddiclaszes | [
Backup path: | E:fibprojectiurtitiedabak I |

J

Wiorking directory: |E:Jjbprnjectmmitled4 | (

[ Source | Documentation || Reqyired Libraries || Previewl

Default | Test | Path ! Add...
@ | O |Ejbprojectiuntitieddisrc
| @ | Edbprojectiuntitieddtest =
Remove
Movegp
towe Dovvn
= Back ]l Ment = ” Finizh ][ Cancel J[ Help ]

“Next,,
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JavaDoc ““Finish”?

““File/New”~
““MIDP MIDlet*~

“OK,,

j2me MIDlet

““Micro®”

----- General

----- Project

=+-Enterprize
L-CORBA

B

olrohive

--Aieh Services

Micro

=,

MIDP RAICEt

i-rode Canvas
fiEurrent Jok does
ot Fave

| paplic:

stion clazs]

MICP Displayable j-mode Aoplication i-mode Fanel

@ b

(Current JOK does (Curreht JOK does
fothave mot hrayve
| pplication class) 1L aplication class)

l Ok ][ Can_ce! ][ Help l

Enter MIDlet class details

Fill in the following fields to quickly define and create a new MIDIEt. The
Wt wvill consist of & main MIDIet class and a Displayable class that you
can customize using the MIDP designer.

Clazz name: | mybﬂIDlet |

Package: l:om.imtrash.helln M[ J

Generate header commerts

= éﬁick

| metr || Erish || cancel || Hew |
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““Class name””

13

—JBuilder

““Next””

" EIDlet Wizard — Step 2 of 3

Enter O isplayable class details
Fill iri the following figlds to define the Displayable class for your MIDIet.
Once created, thiz Displayable clazss can be customized uszing the MIDP
desigrer .
Class name: myCanyas
Title: Displayable Title
Dizplayable type: E'avax.micmed'rtitnn.Ic:dui.lZZa':umn'a':us VI
Catmtnand handing: jgvax microedition Jodul. Canvas

j@vax. microedition Jodui Form

j@vax. microedition Jodui List

j@vax microedition lodui. TextBox

= Back ] I Mt = ] ’ Finizh ] ’ Cancel l [ Help l

Displayable

““Displayable type”~

ul

ul

JBuilder

Ul

package com.imtrash.hello;
import javax.microedition. lcdui.*;

<p>Description: </p>
<p>Copyright: Copyright (c) 2005</p>

@author not attributable

/**

* <p>Title: </p>

*

* <p>Company: </p>
*

*

*/

@version 1.0

javax.microedition.lcdui.Form

javax.microedition.lcdui.Canvas

ul

Ul
““Finish>” MIDlet

public class myCanvas extends Canvas implements CommandListener {
public myCanvas() {

try {

J2ME
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JjbnitQ;
3
catch(Exception e) {
e.printStackTrace();
3
}

private void jblnit() throws Exception {
// Set up this Displayable to listen to command events
setCommandListener(this);
// add the Exit command
addCommand(new Command(*'Exit', Command.EXIT, 1));

}

public void commandAction(Command command, Displayable displayable) {
/** @todo Add command handling code */
ifT (command.getCommandType() == Command.EXIT) {
// stop the MIDlet
myMIDlet.quitApp(Q;
T
}

protected void paint(Graphics g) {
/** @todo Add paint codes */

//
g.setColor (OXFFFFFF) ;
g-FillRect(0,0,getWidth(),getHeight());
// ““Hello World *~
g-setColor (0xFF0000) ;
g-drawString(*"Hello World!",20,20,9.TOP|g-LEFT);
}
¥

MIDlet

J2ME by www.j2medev.com
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[&] Project O X
B E = | B urttledd jox -
urititleds jox
#-1J} =Project Source=
E}--@, corn imtrazh. helo
{i myCanvas java
LB maMIDIe java

Hew

13
% [# myCany
24 b
'

27 Ppriv
28 Ter

Open

Rename “myMIDlet. java®™. ..

'% Export az a Web Serwvice

Delete File “myMIDlet. jawa™

q@f, Clean

Elx palee

[Cd L)

| Project [Files | * Rebuild

Ck Tty b @ Format “myMIDlet. java®

I | }E@ |_§l B Micre Run using "hﬁﬂlétﬁ
E}@ Ta Do [ Micro Debug using “myMIDL "
E}@ Imipports Froperties. ..
A= m Mmoo~

““Micro Run using “myMIDlet
“ i ““Hello World!>~

r@; +5550000 - DefaultColorPhone

e

MiDlet % B(H)

Hello Wiarld!

MIDlet

MIDlet

JBuilder

J2ME

—JBuilder
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myMIDlet  myCanvas

myMIDlet MIDlet MIDlet
package com.imtrash.hello;

import javax.microedition.midlet.*;
import javax.microedition. lcdui.*;

/**

<p>Title: </p>

<p>Description: </p>

<p>Copyright: Copyright (c) 2005</p>
<p>Company: </p>

@author not attributable

@version 1.0

¥ Ok ok ok % %

*/
public class myMIDlet extends MIDlet {
static myMIDlet instance; // myMIDlet
myCanvas displayable = new myCanvas();// myCanvas
public myMIDlet() {
instance = this;
}
//
public void startApp() {
//
Display.getDisplay(this).setCurrent(displayable);
}
//
public void pauseApp() {
}
//
public void destroyApp(boolean unconditional) {
}
// JBuilder

public static void quitApp(Q {
instance.destroyApp(true);
instance.notifyDestroyed();
instance = null;
}
b

package com.imtrash.hello;

import javax.microedition.lcdui.*;

/**

<p>Title: </p>

<p>Description: </p>

<p>Copyright: Copyright (c) 2005</p>
<p>Company: </p>

@author not attributable

@version 1.0

* o+ ok ok k%

*/

public class myCanvas extends Canvas implements CommandListener {
public myCanvas() {

try {
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//JBuilder
jbInitQ;
T
catch(Exception e) {
e.printStackTrace();
}
}
//jbInitQ
private void jblnit() throws Exception {
// Set up this Displayable to listen to command events
setCommandListener(this);
// add the Exit command
addCommand(new Command(*'Exit', Command.EXIT, 1));
}
// CommandListener commandAction()
public void commandAction(Command command, Displayable displayable) {
/** @todo Add command handling code */
iT (command.getCommandType() == Command.EXIT) {
// stop the MIDlet
myMIDlet.quitApp(Q;
}
}
// Canvas paint()
protected void paint(Graphics g) {
/** @todo Add paint codes */
}
3

JBuilder
j2me
JBuilder Wizard
JB9 JB2005 override methods  implement interface
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o

File Edit Search “iew Project Run

JBuilder 9 - C:/Documents and 5El:tings,.-"game,.-"]‘hpruiecl:,r"unl:i:i:-le_d.:l. ‘ﬂ‘t’l.ml:i‘t

Team | Wizards Toolz Aindowe  Help

PES DRI S| -

~ §

o;ﬁ Itnplement Interface...

2 & E untitiec jpo - | X o 7
Aiitiead o= E Ilze Databodule. ..

El[@ =Project Sources LI_ S
= urtitled! == ErfEGE..
[ﬁ unititlec [mﬂ Resource Strings. .
El’% MICet Swite (1,514 bytes) q&g Carctus Setup...
 EE] untitled 2 jar e :
P e urttitled 2 jad "5 Archive Builder ..
----- Ei Dizplayablel java ::&ﬁ Mative Executable Builder. .
o3 MIDIet! java &y Javadocs:

B Exterrial Build Task

& ant

¥ Export to Ant

JBuilder 9

[:"@ JBuilder 2005 — E:/jbproject/hello/src/hello/myCanvas. java

File Edit Search BRefagtor Yiew Project Bun Team Epterprise Tools Hindew Help

F r
R T |

- 9 Inde Cirl4Z
- ™ Eado
[ Pr -
% é{ﬂ Cut Ctrl+X
ciillets By Copy Ctrl+C
Eﬂ he
@{ﬁ E Baste CtrltV
I:—r{ﬁ @ Delete
{ +ZFarmat A11 AL++5hi £44+E
CodeInsight 4
i zards Ctr1+Shi £LH1r
[m’ Rezource Strings. ..
4dd Component.
E Uze Dataflodule. ..
Uze COREA Inmterface. .
Code Folding ]

>l

<prTitle: </p>

<prDescription: </p>

<prCopyright: Copyright (c) 2005 p>

£dd 4

Edit Fields/Froperties. ..

Edit Jawadoc for class
!!’1 Implement Interface. ..
Fg Override Hethods. ..
‘a\ llel.egate Ta Me-mb-er. i

"myCanwas™. ..

I

JBuilder 2005

J2ME
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13.4

® Cirl Z Undo

® Ctrl J
= protected void paint(Graphics o) {

%% [Atodo Add paint codes %/

! ] siitc:hl
o J |sleep try / thread.sleep T
s3up add call to super method
gwitch statement (with default)
svitchs gwitch statement
s¥0 synchronized
timer new javax.swing Timer
toarray Get the contents of a collectior
todo todo tag |
® Alt Shift K
Tab
®  Ctrl + Shift + num Bookmark
® Ctrl num Bookmark
® Shift Tab
® Ctrl+Enter Citrl
®  Ctrl+Shift+Enter
® F[9
® Shift F9
JBuilder

F1
JBuilder j2me
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13.5

““File/New=~

237

Archive

' Object Gallery

----- eneral Archive

----- Project

...... Wieh

...... }( ML
=-Enterprize

Docurmentation

iWiek Start Applet
(Praject dogs nat

@

Applet-Z
(Project doe:

Executable JAR
(Project does not
hatea J25E JOK

selected)

ek Start
Lpplication

zelected)
AICH et Gpen Tao| Source

(Frioject does tot
have g J25E J0K

selected)

have g JZSE JOK (Pr
zelected) b
[ Ok l ’ Cancel ] ’ Help l
9 10 ““Archive”” ““File/New>”

Wizards

ﬁ; JBuilder 9 - C:/Documents and Settings /game /jbproject /untitled1 /src funtitl

File

DEE - DEIS o ~ 8

A &) urtitled? jox

||V

urtitled jpx

Eliﬂ =Project Source=
- - untitled!
- urtitled

...... lfi Displayable] java

o MIDIEt java

Edit Search “iew Project Run Team | Wizards Tools  Windowe  Help

Jﬁ Implement Interface. ..
El; Crerrice Methods ..
ElE r
;j! Lz Databdadule. .
Hze CORES Iterface...
wﬂ Resource Strings. ..
? Cactus Setup...

"2 archive Buider ...
:'&ft Mative Executable Builder...

@ Javadac...
= External Build Task

1ol

¥ Ant

i Export to Ant
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““Wizard”” ““Archive Builder~~
““MiIDlet>” ““Next™”
-
@ Archive Builder — Step 2 of 11 X
Specify the archive contents
Chooze the packages, classes, and resources to archive. Alzo select any
PRE_L addtional files ta include in the archive.

() Include all clazses and rezources

() Include specified fitered files and their dependencies

(#) Include specified fiters and files only
Reoquired fiters and files:

?" = * (ol clazzes and resources) Add Fitters...

resM 23 png

Add Files...
Exlit..
Remove
’ = Back l [ Mend = ] ’ Finizh ] [ Cancel l [ Help ]
Src
WAV Porject
xok jar WAV copy

“Next,’
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..' .- 31 "- v:i':i

%)

Specify the required atirnibutes for thiz MiDlet Suile

The hame, versioh and vendor fields are uzed to define the MIDlet Suite. The

profile and configuration define the target MIDP and CLDC,

Mame: | Hellciirid |
version: |10 |
“endor: | iritrash i
Profile: | MIDR-2.0 |

|

Configuratior: | CLDC-1.0

| <gack | [ nets | [ grish | [ cancel

|| hew |

Configuration  Profile

X

Specify the optional altributesz for this MiDlet Suite

Provide additionsl information about your MIDlet Suite with these optional
attributes . These atributes can be saved in the JAD file, JAR manifest file, or

hoth.

lcon:

=

Dezcription:

Irfa-LIRL:

Ingtall-rotify:

Delete-Motify:

|
|
|
Data-Size: |
|
|
Delete-Confirim: |

RMS

Save stiributes to
’V J&D (Java Spplication Descriptar ) JAR manifest
| <Back || mets || Fiish || cancel || Hep |
MIDlet
JAD
J2ME by www.j2medev.com
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JAR Description Info-URL Data-Size JAD
OTA

‘Archive Builder — Step 10 of 11

Specify the obfuscator, and oplions for obiuscating this MID let Suite

Specify whether to obfuscate the content of this archive and which obfuscator to use. You can
- customize the obfuscation by specifying class files or vendor-specific options file.

Dhfuscate the contents of the archive

Obfuscator: | ProGuard | [ ]

L
Classes to preserve

() Use configuration file: |

() Uze the claszes specified below

com.imtrash helo.myMIDiet Add...

Retnove

[ <gock | [ mext> | [ Enisn | [ cancel | [ Hep |

““Next”” JBuilder

RetroGuard for J2ME
ProGuard

uilder - Step 11 of 11

X]

Specify whether and howto sign thiz MID let Suite
Chooze whether you want to digitally sign thiz archive, and specify the options necessary for the
R digitial signature.
Digitally sign this archive
Signing Certificate | Keystore Alias Add...
Exit....

Remaowe

Mo L
Move Down

[t = [ Finizh ][ Cancel J[ Hn_alp ]

JB9
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““Finish>” MIDlet

[F&] Project

TEER

| @ hellojpx - 15
|

b 80X || x|®4 helomiet| 3283 myt

* [version 1.0

@ hello jpx

,1-}@: =Project Sources=

E}@: hello

P hellobDlet java
{f—'ﬁ iy Canvas java

1 L3
17 public class wnyl:
15 extends Canva
19 Image img:

20w public nyCanwvas

@Add Files f Packages / Classes. ..
ERemnve from Project
FEename "MIDlet Suite (0 bytes)™. ..

S

% Clean

B galee

(LB}

Rebuild I

1o

Serwar. .

1 1
Upload to

| Project |F||E_S

Froperties. ..

T
““Rebuild>”
(%] Project E O X || x &% helloMDlet
2 & = | B hellojpx - 15 * [wersi
hella jr i M
#-0J1 =Project Sources 17 public c
=l hello 15 exter
. T g hellobiDlet java = THEANE &
R myCanyas java T’
: 20 ublic
=5 MIDlet Suite (3,775 bytes) )
#-[E) hello jar 21 try !
i hella Jad it ]hI
Hew ¢
Open
Rename “hello. jad®. ..
Delete File “hello. jad”®
B Micre Runus ing ":I'Lell-:lHII[let"

| Project [ Files |

[ Micro Debug using "hellnMIDlR"

Froperties. ..

““Micro Run using “helloMIDlet”>”

J2ME

241
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feclipse

2005

[#] Project FOx|| )Efi heIIDMIDIefi Elﬂi rry CarvaS
e e . B hellojpx - package hello;
(B hello jox iz

E‘@ =Project Source= 3 import javax.microediti
E‘@ hiella

- ®2 hellomiDlet java S

; {i tryCanYas java _ : ;

= "5 MIDlet Suite (3,775 bytes) f <prTitle: </p>

@ hello jar @Add Files / Packages / Classes...

i

ERemove from Project
Fename “MIDlet Suite (3, T7TS bytes)™. ..

\3?:; Clean
Ela Make

(LA L]

5" Rebuild

Upload to Server. ..
Project FF|||33 [ —
E— Properties. ..

™ [

““MIDlet Suite”” ““Properties™”
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r "
" Properties for "NIDlet Suite (3,775 bytes)’
~-hlicro Archive Gontent
- Contert ) Include all classes and resources
--Dependencies
- Reguired D Include specified fitered files and their dependencies
- Optional ! {#) Include specified fiters and files only
- Uzer Defined i
- hllDlets i i iles:
""-F‘USh_R?gis’W ﬁ?o F (Al claszes and resources) 2dd Fiters .
-----F‘ermlssm_ns i mail prg
- Obfuscation Al Files...
- Sighature =

| ox ” Cancel H Help ]

JBuilder 9  JBuilder10 ““Wizard/Archive Builder””

JBuilder J2ME

13.6

13.6.1

Thumbs.db
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13.6.2

13.6.3

JBuilder 9 Bug

13 —JBuilder

System.out.printin()

““Tools””

““Editor Options””

f-?j. JBuilder 9 - C:/Documents.and 5Ettings,.-"game,.-"]‘b.pruiect,r"unti:EIE_l:IJ. i ﬂ‘t'l.ml:fﬂaﬂ.l,; ¥

File Edit Search Miew Project BEun Team Wizatds | Tools

NES DEHPS -~ BB

2 & ) untitiech jeo

-

untitlect jjox

E[@ =Project Sources
@ untitledt

- untitlec

Elqﬁ,' MIDIet Suite (1,514 bytes)
urtitled 2 jar

:El untitlec 2 jad

b {i Displayabled java

o3 MIDIet! java

Windovy  Help

IDE Options...

M E Canfigure Likdeg

: PRS0 £k configure JDKs...

2 2 .:Eﬂu: Configure Servers..,

a ﬁl Caonfigure File Associations. .
 puk Configure Palette. ..

6 Together Settings...

r  [B Configure Obfuscatars...

g Erterprize Setup...

E Enterprize Deplaymert...
i Creste EJB Cliert JSR...
-:-l Beanlnzight...
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x

Ed'rtu:url Cisplay Color | Cu:udelnsightl Templatesl Java Structure

Editar colar schetne: IDefaurts ;I

*4 Java | @ HTML 1L s use | 7] other |

Screen element:

[Merge conflict ;I Aftributes: [ Bold [ talic
Murmber

Plain Foreground: _ v Usze default
FReserved ward DD.D.D..

=election ........

SELJ Token D.DED.DD

=tring

m Background: |:| v =g default
Syhc Edit background DD.D.D..

Syne Edit highlioht BOEEOEE

veriied breskpoint |- I I ECIE | OO
1 /4 Fyntad Highlighting ﬂ
B AT

* Javadoc comment block
#* [dwersion 1.0
g

fmihlin nlasa Corelomic extends Suklomin § _|;|
4' I [
Reset | 0], Cancel | Helgp

““Color>” Symbol  Attributes  Bold
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] askixf
askIxf@163.com

E-mail
http://www.crackj2ee.com/
http://www.javasprite.com/
http://blog.csdn.net/asklixf/
““Game API”~

J2EE/I2ME

] djmiss
E-mail djlast@126.com
“CLDC Y

djmiss

efei

E-mail efei731@sina.com

efei J2ME
MIDP

BREW

J2EE
Java
Java Blog

http://mall.163.com

JSR

-- jbuilder>”

Doja, Vodafone BREW ASP
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= |
=

247

Favoyang
E-mail favoyang@yahoo.com

Blog favoyang.blogchina.com

Leader ““Game API””<“ MIDP
— RMS~~”““MIDP 77 <“PUSH 77<< MIDlet
7= —Eclipse™”
Favoyang
midp
J-Hikki
E-mail gys_basketball@sina.com
“CLDC a4 ®= & E a4
J-Hikki java SCJP
j2me MIDP j2ee
imtrash

E-mail zyy xp@126.com

“ -- jbuilder>>
lulei204
E-mail lulei204@sina.com
“sze % UI’,“ UI,’ (X3
—wtk*?

lulei
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mingjava
E-mail eric.zhan@263.net
““J2me 77 <“MIDP 7?““pPUSH i

2003 -2004
Motorola Java Java
JUIX 2004 8 17 J2ME
Java J2ME

stone111365
E-mail stonell1365@263.net
Blog stonell11365.blogchina.com
“ (U] i uiz

Stone

Java 2002
J2ME MIDP1.0/2.0
Java JDBC
CIS

[ ] tct66
E-mail tct66@163.com

whycloud
E-mail merlin_wei@hotmail.com

whycloud J2EE
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yefengl77
E-mail yefengl77@163.com
“c --eclipseME”” ““ MIDP —
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Yefeng 04 Java
C#, PowerBuilder
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J2ME
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MIDP
Mobile Information Devices Profile

J2ME
J2ME  SUN J2SE  J2EE

Java

Profile
Configuare

Configuration

CDC CLDC

JSR

Java Specification Request JCP MIDP2.0 JSR118
CLDC cCDC

CLDC Connected Limited Devices Configuration

CDC Connected Devices Configuration PDA
JTWI

Java Technology for the Wireless Industry (JTWI) 1.0 (JSR 185) Java

CLDC1.0 MIDP2.0
Java
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Like a calf,

though he may not have been always
approved or understood,

let him try.
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