Ttk Java' NIl (Zenkg)

Qusay H. Mabhmoud

O’REILLY® T sexsmma



FcikJava' A\ ] (BENER)

Learning Wireless Java"

IR
Qﬁy I%Mdéhzoud.

O'REILLY®

Beijing + Cambridge = Farnham « Koln « Paris « Sebastopol « Taipei + Tokyo

O'Reilly & Associates, Inc. 3 A& 4 & % 1 Rt BR

HEXFHERMY



EHERRE (CIP) ¥

Joek Java™ A ]: / (%) DF3EEE (Mahmoud, H. Q) # — #EIMR . —dbxt: iEERFEHIR
¥, 2002.11

542530 Learning Wireless Java

ISBN 7-302-05953-5

... 0.5 W.B3hillE - Javaifis — BIFI%IT — %3¢ IV.TN929.5
i E AR A B 1508 CIP Rk (2002) ¥ 077173 5

AL RRBURETERL A R D
EF: 01-2002-4632 5

©2002 by O'Reilly & Associates, Inc.

Reprint of the English Edition, jointly published by O'Reilly & Associates, Inc. and TsingHua University Press,
2002. Authorized reprint of the original English edition, 2002 O'Reilly & Associates, Inc., the owner of all
rights to publish and sell the same.

All rights reserved including the rights of reproducticn in whole or in part in any form.
% X & M &) O'Reilly & Associates, Inc. & ¥k 2002,

E LY AR K F A iR 2002, 3LH R &Y AR Ao 4K R AR B o M AUAo 4K B A A9 PT A B —— O'Reilly
& Associates, Inc. 854 7T,

BEHFA, ARBEHT, AHNEFTRSAESBTFAETH T4,

ZHEHEMEAEREXZHEHMARNEE, EREEREHE,

B & EkJava™ Al (EER)

¥ 5/ ISBN 7-302-05953-5/TP -3542

HEHE/ BER

i %1t/ Ellie Volckhausen, ki

MRk 17/ EEKFHER (www.tup.tsinghua.edu.cn)
# gk AEREREKRFFHAE (MBS 100084)
% W/ IS

El Rl AL FCZEREEN R B2 =)

F A/ T8TEX x 980FK 16F & 16.5 ek

R W/ 20024 11 A%-—RR 2002 4 11 H Ik ENRY
Efl #/ 0001-1500 #}

iE #r/ 99.005¢ (M)




Related titles from O'Reilly

Database Programming with
JDBC™and Java™

Developing Java Beans™
Enterprise JavaBeans™
Java™2D Graphics

Java"& XML

Java™and XSLT
Java™Cookbook
Java'hCryptography
Java™Distributed Computing
JavaEnterprise in a Nutshell
Java™Examples in a Nutshell
Java™Foundation Classes in a Nutshell
Java™l/O

Java™in a Nutshell

Java™Internationalization

Java™Message Service
Java™Network Programming
Java™Performance Tuning

Java™ Programming with Oracle SQL]
Java™Security

JavaServer™ Pages

JavaServer™ Pages Pocket Reference
Java™Servlet Programming
Java™Swing

Java™Threads

Learning Java™

Java™RMI

Also available
The Java™Enterprise CD Bookshelf




O'Reilly & Associates A 8] /148

O'Reilly & Associates 2% al & # & L7 UNIX, X. Internet F1H fth F B R 4 B
BB EA TSRO HRR A ), BN A BRLH R A,

M B, ) The Whole Internet User's Guide & Catalog( #4122 3t Bl 4518 1F
2040 i BEAISOA 2 — ) FIGNN( & & fInternet] T P IR . M5 ) , B F|WebSite
(T HEEPCHI Web IR & &4k ), OReilly & Associates —FH AL T Internet & J&
FR) 5 i {5

2 BER R LR, OReilly & Associates & B EEN BRI B HBE —
H—ABE—RER. 5SKEHETEILEBHEBE ML, OReilly & Associates 2\ #l
BAEREMNUHREILF LT R, X {EBOReilly & Associates R 7 — AN EH A E T H
fib (IR B O I RR F7 &1 O'Reilly & Associates B # 4 A ALLRTEABRE R, BiE
RTREMEARERK . OReilly & Associates iEHVF £ B &M 1EE BEK — b4
BRMRGEWHERER . BWER, MBS EME,. OReilly & Associates fk §
AT R Bt M H B 5 . BRI OA O'Reilly & Associates E&H S H B R R H, HiLL
O'Reilly & Associates i ity L HEEEH 2 B3P,




tH kit 35t BH

RIS 5B E AR IZ R A, LK Internet & Web HiuE & &, 4
ABER Tl AT, BB B # BN R T E XN, Mg 5EEEAERE
MR CLIZMA, A BE TEXRBRE. 2R, ZSUROEA G FTH R
Bzt A B IRERY . H TR BN E N BR A R4 BB A BRI S 4R E b
B A, k2R B3 T2 E O'Reilly & Associates 2} 5] [ — HE7E i EIHL
W2 B SRR S ERZARB ARSI EE, URIEE. FELABZAYENIRAE
R, JREESEE “FL HR, BHER BBRASIRE &M AR
BARE, @4THRTEMEREARANR. BHHLABITA 7 f0& 8 806 565 .

HHEBEELT LA

e (WebZR25HTHE)

o (FtkJava AT

o (Web£E7)

e (BEEP KEi57)

o (802.11 TLLEM LA ERIS Y
o (REEREMILITY

o (IP &)

e (DNS & BINDY»



Preface

Most Internet technologies are designed for desktop computers or enterprise servers
running on reliable networks with relatively high bandwidth. Handheld wireless
devices, on the other hand, have a more constrained computing environment. They
tend to have less memory, less powerful CPUs, different input devices, and smaller
displays.

Since the mid-1990s, various architectures and protocols have been introduced to
deal with these constraints. The Wireless Application Protocol (or WAP), which is a
specification developed by the WAP Forum (http:/www.wapforum.org), takes advan-
tage of several data-handling approaches already in use. Developing wireless applica-
tions using WAP technologies is similar to developing Web pages with a markup
language (e.g., HTML or XML) because WAP technologies are browser-based.

Another approach to developing wireless applications is to use the Java 2 Platform,
Micro Edition (J2ME™). The Java™ programming language already plays an impor-
tant role in modern programming. With WAP, you can use Java servlets and JavaSer-
ver Pages™ to generate Wireless Markup Language (WML) pages dynamically.
However, with J2ME, you can now write applications in Java and store them directly
on a cell phone. This adds a whole new dimension to wireless programming,

Audience

This book is about programming with J2ME on wireless devices. If you're already
familiar with the architecture, you probably noticed that the Connected Limited
Device Configuration (CLDC) and the Mobile Information Device Profile (MIDP)
classes are not large. Therefore, this book is correspondingly compact in size. The
book acts as a quick guide for programmers who are familiar with the Java 2 Stan-
dard Edition (J2SE™) and want to get up to speed quickly with the J2ME. We
assume that you are familiar with Java programming and have worked with the J2SE
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classes. In addition, we assume that you are familiar with setting up Java to work
under various environments (Windows or Unix platforms), as well as compiling and

running Java applications.

The book also serves as a quick reference for Java programmers who are interested in
developing wireless software applications. The examples presented throughout the
book are a good starting point for working with all the MIDP features, including user
interface, networking, and databases. However, we should point out that this book is
not a rehash of the entire J2SE class library. Several of the classes of java.io, java.
lang, and java.net are included in the CLDC and MIDP libraries, but are less bulky
than their J2SE counterparts. We assume that you already know how to use these
classes, although we have included them in the API reference for completeness.

Contents of This Book

This book is divided into three parts. Part I, Introducing Java 2 Platform, Micro Edi-
tion (J2ZME), gives an overview of the J2ME and includes information about its archi-
tectural components: namely, configurations and profiles. Part 1 also presents
detailed coverage of the CLDC and the MIDP.

Chapter 1, Overview of J2ME
This chapter introduces the J2ME environment and also explains configurations
and profiles. In addition, it shows you how to set up the J2ME Wireless Toolkit
to compile, preverify, and run a simple MIDlet using the command line with the
Wireless Toolkit emulator.

Chapter 2, The Connected Limited Device Configuration (CLDC)
This chapter discusses the CLDC, including its requirements, limitations, and
the differences between its classes and the classes of the J2SE. In addition, it
looks briefly at the standalone CLDC and KVM distribution.

Chapter 3, The Mobile Information Device Profile (MIDP)
This chapter introduces the requirements, limitations, and classes of the MIDP,
as well as introducing MIDlets and their associated Java Application Descriptor
(JAD) files.

Part II, Programming with the CLDC and the MIDP, contains programming details of
the MIDP. It shows you how to program the phone interface, handle events, make
network connections, and work with databases.

Chapter 4, Working with MIDlets
This chapter picks up where Chapter 3 left off, explaining the MIDlet lifecycle
methods, the Java application manager, and showing how to use the KToolbar
application inside the J2ME Wireless Toolkit to simplify MIDlet development.
We also discuss how to deploy MIDlets and include step-by-step instructions on
how to download a MIDlet into a Motorola i85s or i50x J2ME-enabled phone.
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Chapter S, MIDP GUI Programming
This chapter introduces the MIDP GUI model and its associated classes. In addi-
tion, it gives detailed coverage of both the high-level and low-level MIDP GUI
APIs.

Chapter 6, MIDP Events :
This chapter continues the discussion of the MIDP GUI APIs by describing how
various events take place surrounding the graphical components and com-
mands. In addition, we cover the CommandListener and ItemStatelListener inter-
faces, as well as low-level event handling.

Chapter 7, Networking
This chapter discusses the Generic Connection Framework provided by the
CLDC and shows how to implement an HTTP connection across the Internet,
using a MIDlet. The chapter also includes examples of how to send data to CGI
scripts and Java servlets across a network. Finally, the chapter briefly discusses
wireless session tracking and security for MIDlet data traveling across the air-
waves.

Chapter 8, Database Programming
This chapter introduces the concept of data stores, which are simple databases
that MIDP applications can use to store persistent data beyond the lifetime of
the MIDlet that created them. In addition, the chapter includes a MIDlet that
can be used to download stock information from a remote web site.

Chapter 9, The MIDP for Palm OS
This chapter gives a quick introduction to the MIDP implementation on the
Palm Connected Organizers, including step-by-step instructions on how to
deploy MIDlets to a PalmPilot.

Part IIl, API Quick Reference, contains several chapters that are quick references for
the J2ME CLDC and MIDP APIs. There is also an appendix that contains biblio-
graphic information and URLs to J2ME specifications, white papers, wireless soft-
ware development kits, and other information that is important to developers.

Conventions Used in This Book
This book uses the following typographical conventions:
A Constant Width font is used for:

* Anything that might appear in a Java program, including keywords, data types,
constants, method names, objects, variables, class names, and interface names

* All Java code examples

* Auributes that might appear in a manifest or JAD file
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An italic font is used for:

* New terms where they are defined

* Pathnames, filenames, directory names, and program names (unless the pro-
gram name is the name of a Java class; then it appears in constant width, like
other class names)

* Internet addresses, such as domain names, URLs, and email addresses

A boldface font is used for:

* Example lines of Java code to which we wish to draw attention

Comments and Questions

The information in this book has been tested and verified, but you may find that fea-
tures or libraries have changed, or you may even find mistakes. You can send any
errors you find, as well as suggestions for future editions, to:

O’Reilly and Associates, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

(800) 998-9938 (in the United States or Canada)
(707) 829-0515 (international/local)

(707) 829-0104 (fax)

You can also send electronic messages. To be put on the mailing list or to request a
catalog, send email to:

info@oreilly.com

To ask technical questions or comment on the book, send email to:
bookquestions@oreilly.com

I'would be pleased to receive feedback on this book. You can contact me by email at:
gqmahmoud@javacourses.com

The O’Reilly web site for this book is located at http://www.oreilly.com/catalog/
wirelessjava and contains all the source examples for this book.

In addition, we have created another web site, http:/fwww.javacourses.com/wireless,
that includes links to material that supports the use of this book for training and per-
sonal study. This web site provides the following supplements:

* Additional source code for new applications

* Links to online J2ME material, and information on other related books

* J2ME tips and tricks
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* A set of overhead projector transparencies for instructors interested in using the
book in their training courses
* Up-to-date information on topics presented in the book
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PART |

Introducing Java 2 Platform,
Micro Edition (J2ME)

Part T is an introduction to the Java 2 Micro Edition (J2ME) and J2ME program-
ming. These chapters will give you an overview of the J2ME, and quickly teach you
everything you need to know to get started with J2ME programming,

Chapter 1, Overview of J2ME

Chapter 2, The Connected Limited Device Configuration (CLDC)

Chapter 3, The Mobile Information Device Profile (MIDP)




