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PREFACE

The web has grown very fast, and the rate of its growth continues to be exponential. Many enter-
prises were already sunset to standalone desktop applications, and started working on web-based
applications. And they can access their applications throughout the world, mainly without in-
stalling any special client applications.

Currently, a new trend in technology for Enterprise Application Interaction (EAI), which uses
web protocols for data transmission. And every module can be accessed via web as services. This
Service Oriented Architecture (SOA) with Web Services breaks platform and implementation soft-
ware dependency.

Java platform is one of the best choices of the web developers, which supports many attractive
features including rapid development and platform independent. Due to the rapid growth, the Sun
Microsystems released the second generation of Java with three major divisions: J2SE (Java 2
Platform Standard Edition), J2EE (Java 2 Platform Enterprise Edition) and J2ME (Java 2 Platform
Micro Edition). The J2SE consists of Application Programming Interfaces (APIs) needed to build the
Java applications and applets. The J2ME supports the development of Java applications for mobile/
wireless devices. And, the J2EE is a replacement for the traditional CGI (Common Gateway Inter-
face) technologies and is used to build dynamic and enterprise web applications. The J2EE compo-
nents are modified and enhanced time to time, and released to the users. Due to maturity, stability,
scalability, security and enhanced features, the generation indicator (the number “2” in J2EE) is
removed and now J2EE is referred as JEE (Java Enterprise Edition). The latest version of this Java
Enterprise Edition is Java EE 6.

This book is composed of ten chapters. All the chapters and the concepts in each chapter are
properly ordered, and the readers are advised to read them sequentially as some chapters / sec-
tions use the concepts explained in the previous chapters / sections. The following are the brief
introduction to the chapters in this book.

Chapter 1 (J2EE — An Introduction): This chapter briefly introduces Java Enterprise Edition. The
Component Technologies, Service Technologies, Integration Technologies, and Communication Tech-
nologies of the Java Enterprise Edition platform are briefed. Further, it also lists the supported
technologies of JEE 6 platform with their individual version numbers. The Client-Server architec-
ture with its logical layering is explained. Then, the JEE Architecture is introduced.

Chapter 2 (Working with Oracle Database): This chapter illustrates SQL and PL/SQL commands/
logic to work with Oracle database. This chapter is given for the readers to gain experience in the
database operations which is required while reading database based examples, especially JDBC
examples. Oracle installation procedure for Windows operating system is given with screenshots.
This chapter explains Data Definition Language, Data Manipulation Language, and Transaction
Control Language SQL commands with syntaxes and examples.

Chapter 3 (JDBC): This Chapter explores the JDBC APL The Java Database Connectivity (JDBC)
APIs are used to interact with RDBMS. The JDBC Architecture, supported types of drivers and their

features are described. The common data types in database and their corresponding data types in
Java are given for reference. The JDBC APIs are listed with brief explanation. The advanced concepts
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such as Scrollable Result Set, Batch Updates, Transaction Management, and Calling Stored Proce-
dures are explained with sample code and screen output.

Chapter 4 (Understanding HTML FORM Elements): This chapter aims to list and explain the
form input / output elements in HTML. To create dynamic web applications, the HTML form ele-
ments are used to get and to set the data. And these data are accessed and processed by server-side
web applications. The output of any web application is in HTML format. The web client such as
browsers can understand these HTML content and display the information by interpreting the
HTML elements. This chapter also explains some basic elements that are used frequently such as
formatting elements, listing elements and frameset elements. Some samples with code and their
corresponding output are given at the end of the chapter to get hands-on experience.

Chapter 5 (Java Servlets): This chapter explains Java Servlet APL. It briefly explains the impor-
tance of Java Servlets in the dynamic webpage development. The life-cycle of a Servlet is given, and
the programmer can do appropriate actions at each stage of the life-cycle. The Important Servlet
APIs are listed with brief explanation. Both Generic Servlets and HTTP Servlets are explained with
their features. The advanced concepts including Session Tracking and Manipulating Cookies are
given with code samples. Apache Tomcat is used as Servlet Container in executing the examples
given this chapter. The installation procedure of Tomcat, configuration, deployment descriptor
format for web applications, and the procedure for deploying web applications on Tomcat are
given for reference. A list of sample programs with their correspond screen output are given at the
end of the chapter, and these samples uses almost all the explained Servlet APIs in this chapter.

Chapter 6 (Java Server Pages): This chapter explains the very important and most used compo-
nent of Java Enterprise Edition: Java Server Pages, simply called JSP. All JSP code support Java
Servlet API, and it simplifies the development process by providing support to the developers to
embed Java code in HTML documents. And all JSP code will be converted into Java Servlet code
before execution. This chapter analyses the aspects of JSP and compares with other competitive
technologies such as Active Server Pages (ASP). The components of JSP are grouped and explained
as JSP Tags, Implicit Objects, and Standard Actions. Java code can be embedded with JSP Tags, and
JSP provides frequently used important objects implicitly that those objects should be created in
case of Java Servlets. These directives are used to provide page-specific global information about
JSP pages to the JSP engine before compilation. A list of sample programs that use the JSP concepts
is given for illustration at the end of this chapter.

Chapter 7 (JSTL): This chapter focuses on standard tag libraries for JSP. JSTL adds customized
tags features to JSP. This chapter explains with code samples the core tags, formatting tags, XML
tags, and SQL tags. The developers can easily accomplish by using these JSTL tags, rather than
using complex JSP Scripting code. JSTL also provides many implicit objects that these objects can
also be used with the implicit objects provided by JSP. JSTL is not an alternate to JSP, but provides
additional support and features to JSP; otherwise they should be achieved through complex JSP
code. Data formatting tags in JSTL are very much handy, and also these data are formatted based
on locale (Internationalization). JSTL supports sufficient tags for database manipulation, and these
tags are given with syntaxes and code samples. XML provides a flexible means for representing
structured data. Since the XML format is just simple text, it is well suited for exchanging data
particularly between loosely coupled systems. The XPath is used to navigate through elements
and attributes in an XML document. This chapter explains briefly the JSTL support for parsing and
manipulating XML data.
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Chapter 8 (Service Oriented Architecture and Web Services): This chapter is given for Web
Services. A service is a self-contained software component (subroutine) that performs a specific
task. A Service Oriented Architecture is essentially a collection of services; these services commu-
nicate with each other and each service does not depend on the context of any other services. A Web
Service is an application functionality service that can be accessed by any application via standard
Internet Protocols such as HTTP. This chapter explains the SOA with Web Services with the sup-
porting technologies such as WSDL and SOAP. A complete working example is given, which uses
Apache Axis2 (Web Services Engine) and Web Tool Platform (Eclipse extension for code generation).

Chapter 9 (Message Oriented Middleware and Java Messaging Service): This chapter focuses on
the Java Messaging Service IJMS). The JMS is one of the Message Oriented Middleware implementa-
tion, supporting asynchronous communication between client and server in a Client-Server appli-
cation. This chapter uses Apache ActiveMQ as JMS provider and given examples based on this
provider. This chapter explains more elaborately with working examples the two JMS domains:
Point-To-Point Messaging and Publish/Subscribe Messaging. The important J]MS APlIs are listed
with explanation.

Chapter 10 (Project Management with Apache Maven): This chapter deals with Project Manage-
ment activities including creation, build, deployment of Java standard applications and Web ap-
plications. Apache Maven is a project management tool, more than a build tool such as Apache Ant.
This chapter takes Apache Maven as the project management tool and explains how to do the
operations with this tool. Three complete examples are given in this chapter to create a Java standalone
application project, a Java web application project, and a multi-module application project.

The core component of Java Enterprise Edition, Enterprise Java Beans (EJB) is not covered in this
book, as it requires many pages and I want to restrict the number of pages of this book. I am
planning to write a separate book for EJB 3. And, it is not a complete book for JEE. This book is for
beginners and intermediates to quickly understand the important JEE components.

I thank the Almighty Allah, who gave me the soul, strength, knowledge and everything. All
praise is due to him. Salutations on the Prophet (may Allah’s blessings and peace be upon him) and
his descendents. I thank all the well wishers of mine, who prayed the Almighty for me.

— Author
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J2EE: AN INTRODUCTION

1.0 INTRODUCTION

This chapter introduces the generation of Java. The components of Java Enterprise Edition and their
features are briefly explained. It further explains the client-server technology and how it fits in
application software. This chapter ends by giving you introduction to J2EE Architecture.

1.1 JAVA GENERATION

Java was developed at Sun Microsystems, Inc. headed by James Gosling with his team. The main
feature of Java, the Platform independent, is the intermediate code that can be recognized by all Java
Virtual Machines (JVMs) running under different platforms. Due to the rapid growth, the Sun
Microsystems released the second generation of Java with three major divisions: J2SE (Java 2
Platform Standard Edition), J2EE (Java 2 Platform Enterprise Edition) and J2ME (Java 2 Platform
Micro Edition). The J2SE consists of Application Programming Interfaces (APIs) needed to build the
Java applications and applets. The J2ME supports the development of Java applications for mobile/
wireless devices. And, the J2EE is a replacement for the traditional CGI (Common Gateway Inter-
face) technologies and is used to build dynamic and enterprise web applications. The J2EE compo-
nents are modified and enhanced time to time, and released to the users. Due to maturity, stability,
scalability, security and enhanced features, the generation indicator (the number “2” in J2EE) is
removed and now J2EE is referred as JEE (Java Enterprise Edition). The latest version of this Java
Enterprise Edition is Java EE 6.

Thus, JEE is one part of Java technologies, used for developing web and enterprise applications
and acts as an alternative to CGI technologies.

1.2 COMPONENTS OF JEE

The core components of JEE include Java Servlets, Java Server Pages (JSP), and Enterprise Java Beans
(EJB). JEE also consists of several significant APIs including the list given below.

1
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Component Technologies

= Java Servlets -Dynamic web-page development
= Java Server Pages (JSP) -Dynamic web-page development
= Enterprise JavaBeans (EJB) -Middleware component service

Service Technologies

= Java Database Connectivity (JDBC) —Database Connectivity to Java applications
= Java Message Service (JMS) —Asynchronous messaging service
= Java Transaction API (JTA) —Distributed transaction management
= Java Mail —e-Mail service
= JavaBeans Activation Framework (JAF)
— Dynamically register / access the types of arbitrary data and actions on them.
Used by Java Mail.
= Java Authentication and Authorization Service (JAAS) —Java code based security
= Java Naming and Directory Interface (JNDI)

— Access to Naming and Directory services (Windows registry, Lightweight Directory
Access Protocol -LDAP, Novell Directory Services -NDS, CORBA, RMI, EJB, Database
Connection Objects ...).

Integration Technologies

= Java API for XML Processing (JAXP) —-Java XML Programming API
= Java Connector Architecture (JCA)
— Connecting application servers and Enterprise Information Systems (EIS)
= Java Interface Definition Language (IDL) and Web Services
— Defining distributed objects. Implemented in Distributed Systems like CORBA.

Communication Technologies

= RMI-IIOP
(Remote Method Invocation and Internet Inter ORB (Object Request Broker) Protocol)
— Provides CORBA Capabilities to Java Platform

The following are important new / enhanced features added in Java EE over the time.

= JPA (Java Persistence API) -Manipulating RDBMS in Java programs

= JSF (Java Server Faces) ~-Web application framework

= JSTL (Java Server Pages Standard Tag Library) —Provides additional tags to JSP tags

= JAXR (Java API for XML Registries) —API to access to various kinds of metadata registries

= JMX (Java Management Extensions) -Managed Beans (MBeans) for managing application,
hardware devices, and service oriented networks ...

= JAXB (Java Architecture for XML Binding) -Map Java objects to XML and vice versa.

Some of the JEE 6 supported technologies are given below with version number of each indi-

vidual technology.
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e Java Servlet 3.0

e Java Server Pages (JSP) 2.2

e JSP Standard Tag Library (JSTL) 1.2

e Java Server Faces (JSF) 2.0

e Enterprise Java Beans 3.1

e Java Message Service (JMS) 1.1

e Java Transaction API (JTA) 1.1

e JavaMail 14

e Web Beans 1.0 and Dependency Injection for Java 1.0
e Bean Validation 1.0

e Java EE Connector Architecture (JCA) 1.6

e Java Persistence API (JPA) 2.0

e Common Annotations for Java Platform 1.1

e Java EE Application Deployment 1.2a

e J2EE Management 1.1

¢ Java API for RESTful Web Services (JAX-RS) 2.2
¢ Java API for XML-Based Web Service (JAX-WS)
¢ Java API for XM_-Based RPC (JAX-RPC) 1.1

e Java Architecture for XML Binding (JAXB) 2.2

e Java APIs for XML Messaging 1.3

¢ Java API for XML Registries (JAXR) 1.0

¢ JEE 6 related specifications in JSE (Java Standard Edition).
¢ Java Database Connectivity (JDBC) 4.0

e Java API for XML Processing (JAXP) 1.3

e JavaBeans Activation Framework (JAF) 1.1

¢ Java Management Extensions (JMX) 2.0

e Streaming API for XML (StAX) 1.0

1.3 CLIENT-SERVER TECHNOLOGY

The Internet works on peer-to-peer technology, that is, all the machines are servers as well as
clients. Data are stored at the servers; whatever a client request the server, then the server will
respond.

If you are browsing a web-site, say http://www.yahoo.com, then your machine (the browser that
you are using, if we say exactly) is a client that requests data from the server, which is in this
example, yahoo machine (the web-server software running at the server, if we say exactly). The
welcome file (normally “index.html” or “default.html”) will be invoked by default if you are not
mentioned the file-name in the URL address. Actually, the domain name, www.yahoo.com, will be
converted into its corresponding IP address with the help of Domain Name Server (DNS).

HTML is a HyperText Markup Language that provides GUI input and output elements, such as Text
box, Check box, Radio groups, List, etc., for the web pages. But it does not have the capability to process
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