
Advanced Techniques 
for Java™ Developers 

Daniel J. Berg 
J. Steven Fritzinger 

Wiley Computer Publishing 

John Wiley & Sons, Inc. 
NEW YORK • CHICHESTER • WEINHEIM • BRISBANE • SINGAPORE • TORONTO 



Contents 

Acknowledgments xi 

Reader's Guide to the Book xiii 

Chapter 1 The Java™ Industry 1 

Introduction 1 

The Java Platforms 4 

ISO and Java 9 

HotJava Browser 9 

HotJava Views 9 

JavaOS 10 

JavaServer 10 

Java Electronic Commerce 10 

JavaSpaces 10 

Jini 11 

Java Naming and Directory Interface 11 

Summary 11 

Chapter 2 Understanding the Java Foundation Classes 13 

Introduction 13 

Delegation Event Model 15 

Desktop Colors 24 

Printing 27 

ScrollPane Container 30 

iii 



iv Contents 

Popup Menu 32 

Mouseless Operation 33 

Data Transfer 36 

Lightweight Component Framework 43 

The Swing Set 46 

Drag and Drop 50 

Java 2D 51 

Summary 51 

Chapter 3 Using Java Media 53 

Introduction 53 

Welcome to Java City! 53 

Design: Reaching Java City by Bridge from the Old World 

to the New 54 

Java Media API Overview 57 

Java City Implementation 63 

A Recipe for a Multimedia Web Using the JMF, Java 2D, 

and Java Sound 66 

Using Java 2D in Java City 70 

Using Java 3D to Implement a Virtual Reality Experience 
of Java City 71 

Chapter 4 Mastering Networking and I/O Techniques 73 

Introduction 73 

Basic Networking Principles 74 

Java Networking Principles 76 

Networking and Java Input and Output 87 

Summary 97 

Chapter 5 Using JavaBeans 99 

Introduction 99 

JavaBeans Design Goal 99 



Contents 

Bean Events 103 

Bean Properties 103 

Bean Reflection and Introspection 105 

Bean Customization 111 

The Glasgow Additions 113 

Summary 114 

Chapter 6 Designing Distributed Applications 115 

Introduction 115 

Application Architectures 116 

The Three-Tiered Advantage 123 

Deploying Three-Tiered Applications 128 

Limits of the Three-Tiered Architecture 130 

Making the Move 133 

Integrating Legacy Systems 136 

Using the Java Platform in the Enterprise 139 

Summary 143 

Chapter 7 Mastering Java Remote Method Invocation Techniques 145 

Introduction 145 

Building on Past Experiences 146 

Back to the Drawing Board 148 

Distributed Systems Contrasted 149 

RMI Design Goals 151 

RMI System Architecture 152 

Distributed Programming with RMI 154 

A Simple RMI Client/Server Example 155 

Callbacks from Server to Client 164 

Passing Objects as Method Arguments 168 

Remote Polymorphism at Last 171 

RMI and the Java Servlet API 176 



vi Contents 

Object Serialization Examples 179 

The Future of Java RMI 183 

Summary 184 

Chapter 8 Mastering JDBC Techniques 185 

Introduction 185 

JDBC Architecture 187 

Using JDBC 189 

Anatomy of a JDBC Application 191 

Callable Statements 204 

Handling Large Data Fields 205 

Adding Value to an RDBMS 207 

JDBC 2.0 216 

Summary 220 

Chapter 9 Servlets and the Java Web Server 221 

Introduction 221 

The Java Web Server Platform 222 

Advantages of Servlets 222 

A Simple Servlet 224 

Anatomy of an HTTP Servlet 225 

Installing the Servlet 228 

Some Considerations with Java Web Server 233 

Core Servlets 236 

User Input 236 

Using Init Parameters 242 

Servlet Beans 244 

Page Compilation 248 

Templates 250 

Session Tracking 256 

Servlets and the Java Enterprise APIs 259 

Summary 266 



Contents 

Chapter 10 Enterprise JavaBeans 267 

Introduction 267 

Enterprise JavaBeans 268 

Example Session Bean 271 

Choosing a Container 277 

Under the Hood of EJBs 277 

Example Entity Bean 279 

EJB Architectures 287 

Summary 290 

Chapter 11 Using Java Threads 291 

Introduction 291 

What Are Threads? 291 

Using Java Threads 294 

Scheduling 304 

Synchronization 313 

Java on Multiprocessor Systems 327 

Thread-Safe Classes 328 

Java Threads versus POSIX 328 

Summary 329 

Chapter 12 Java Security 331 

Introduction 331 

Java Security Fundamentals 334 

Security, Applets, and Web Browsers 346 

Security, Applications, and the Enterprise 351 

Extending the Security Model 352 

Protection Domains and Java Applications 367 

The Java Cryptography Extension 368 

Security-Related Bugs 374 

Summary 376 



viii Contents 

Chapter 13 Using the Java Native Method Interface 379 

Introduction 379 

The JNI 380 

Method Naming 384 

Parameter Naming 385 

Referencing Data from a Native Method 387 

Accessing Java Fields and Methods 389 

Error Handling from Native Methods 391 

Invoking Java from Native Code 391 

Summary 394 

Chapter 14 Understanding Network Computers 395 

Introduction 395 

What Is a Network Computer? 396 

Is a PC an NC? 399 

Network Computer Advantages 401 

The Network Computer Market 404 

Network Computer Competitors 408 

Designing Applications for Network Computers 410 

When Is My Client Too Big? 415 

Deploying and Managing Network Computers 417 

A Fallacy of Cost and Benefits 422 

Summary 424 

Chapter 15 Understanding JavaOS and JavaStation Details 425 

Introduction 425 

Overview of Sun's JavaStation Family 425 

Summary 441 

JavaOS 442 

The "Main" Application (HotJava?) 457 

JavaStation Software Bundle (Netra j) 463 

i 



Contents ix 

Future Directions 464 

Summary 466 

Chapter 16 The Future of Java 469 

Introduction 469 

The Java Revolution 470 

Vertical Market APIs 472 

Maintaining Simplicity 474 

Hegemony of the Java Platform 475 

New Application Architectures 478 

Jini 483 

Summary 484 

Appendix A Further Reading 485 

Appendix B Authors on the Net 487 

Index 491 


