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Sams Teach Yourself BEA WebLogic Server 7.0 in 21 Days is a step-by-step guide that explains how to develop applications on the most widely used application server in the industry, the WebLogic application server from BEA systems. WebLogic Server 7.0 provides across-the-board support for the entire suite of J2EE 1.3 technologies, including the newly introduced Web Services. The book is modeled on the well-known Teach Yourself series from Sams Publishing and will provide the reader with a 21-day course to learn and use the exciting features of WebLogic Server 7.0.
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We have made this book as useful as possible for Java developers to begin their exploration of WebLogic Server. In order to obtain maximum utility from this book, you should have experience or familiarity with servlets, JavaServer Pages, and Java Database Connectivity (JDBC) technologies and have an interest in learning more about the WebLogic application server. Java developers who need conceptual and practical, hands-on experience developing applications using the WebLogic application server will gain a great deal from this book. However, this is not the book's only intended audience�professionals and consultants will also find this book useful because they will gain conceptual familiarization with the different powerful features provided by WebLogic Server 7.0.

Because WebLogic Server supports a whole range of Java technologies, the lessons in this book, called days, can get a little complicated. We do not want you to feel lost, so we have used an incremental learning approach in this book. The initial sessions aim to familiarize you with the simpler Java technologies that WebLogic Server supports. In the later days, you will take up the more complex technologies, by which time you will be familiar with how to develop and deploy applications in WebLogic Server.










[bookmark: fmlev1sec3] How This Book Is Organized

The primary technologies supported by WebLogic Server form part of the Java 2 Enterprise Edition (J2EE) specification. Hence, the major areas that this book will cover are Java Servlets, JavaServer Pages, Java Database Connectivity, Java Naming and Directory Interface, Enterprise JavaBeans, Java Transaction API, Java Message Service API, and J2EE Connector Architecture. Another area that the book touches on is the support for Web Services in WebLogic Server.

You will study each of these technologies over a period of two days. The first day each new technology is discussed, you will cover the basic concepts of the technology and learn how you can develop applications with the technology and deploy them on WebLogic Server. In order to reinforce the points that will be discussed for each tech-nology during a day's session, you will develop and deploy a sample application. This will provide you with hands-on experience developing and deploying applications on WebLogic Server.

One important area that developers always have to contend with when developing applications is debugging their applications. Hence, an entire day in this book is devoted to identifying the different techniques and support available to debug and trace applications in WebLogic Server.

In addition, you will find a case study application modeled on the Model View Controller (MVC) architecture. The case study application will be built utilizing the different technologies supported by WebLogic Server. This book adopts an incremental approach for building the MVC application. As you learn each technology, you will build each component of the MVC application. You will devote an entire day to integrating the components of the MVC application and deploying the application on WebLogic Server.

Finally, you will get a broad overview of the various tools that come along with WebLogic Server, such as the Administration Console, deployTool, JSP compiler, EJB compiler, ANT tool, jCOM software bridge, and support for XML in WebLogic Server.

In addition to the chapters spread over three weeks and the bonus day, informative appendices are provided that list the steps to install and configure WebLogic Server and the source code for the case study MVC application.

Now take a look at what you will be learning over the next three weeks.

[bookmark: fmlev2sec1] Week One

In the first week you will cover the simpler technologies that form part of the J2EE specification, namely Java Servlets, JavaServer Pages, and Java Database Connectivity (JDBC).

[bookmark: fmlev2sec2] Week Two

The second week will focus on the important and complex J2EE technologies that WebLogic Server supports, such as Advanced JDBC techniques, Java Naming and Directory Interface, Stateful Enterprise JavaBeans, Stateless Enterprise JavaBeans, Entity Beans, and the Java Transaction API.

[bookmark: fmlev2sec3] Week Three

During the third and final week, you will study the Java Message Service API, debugging techniques for applications deployed in WebLogic Server, the Administration Console and security features, and the tools provided with WebLogic Server, such as deployTool, ANT, BEA WebLogic Workshop, jCOM software bridge, XML, and the J2EE Connector Architecture (JCA).

[bookmark: fmlev2sec4] Bonus Day

As a bonus day, the book covers a new technology area�Web Services. You will learn the concepts of Web Services, the different technologies that make up Web Services, and how applications can leverage WebLogic Server's support for migrating applications to Web Services.

[bookmark: fmlev2sec5] CD-ROM

In addition, we provide you with a CD-ROM that contains an installable version of WebLogic Platform 7.0, which contains a 90-day license of WebLogic Server 7.0, WebLogic Workshop, WebLogic Integration, and WebLogic Portal. Also, the source code for all examples and the MVC application in the book are included in the CD-ROM.










[bookmark: fmlev1sec4] Source Code and Updates

For updates to this book and to download the source code and examples presented in this book, visit http://www.samspublishing.com. From the home page, type this book's ISBN, 0672324334, into the search window, and click Search to access information about the book and a direct link to the source code.










[bookmark: fmlev1sec5] Conventions Used in the Book

Finally, here are some of the conventions used in the book.

[bookmark: fm01note01]Note

A Note presents interesting information related to the discussion.


 

[bookmark: fm01note02]Caution

Cautions explain roadblocks you might encounter when you work with WebLogic and tell you how to avoid them.


 

[bookmark: fm01note03]Tip

Tips offer shortcuts and hints on getting the task done.


 










[bookmark: part01]Week 1: WebLogic Server Fundamentals


You'll begin this week by studying the concepts and features of application servers to help you better understand the features of WebLogic Server 7.0. Then you'll take a quick tour of WebLogic Server 7.0's new features, additions, and tools. These features include the entire suite of J2EE technologies that you will be studying over the coming weeks.

On Day 2 you'll study Java 2 Enterprise Edition concepts and technologies. You'll cover the three areas the J2EE specification spans: components, containers, and connectors. Next you'll take a quick look at the different technologies that make up the J2EE specification: Java Servlet API, JavaServer Pages, JSP tag libraries, Enterprise JavaBeans, Java Transaction API, Java Message Services API, and the J2EE Connector Architecture. Finally, you'll learn about the two primary architectures used for n-tier Web applications: the Model I and Model II (Model View Controller) architectures. The day ends by outlining the requirements and design of the airline ticket booking system case study application, which you'll build incrementally over the next three weeks.

The first technology supported by WebLogic Server, Java servlets, is discussed on Day 3. The day begins with a brief discussion of the concepts of Web-enabled applications like CGI scripts and a comparison of Java servlets and CGI. Then you'll look at WebLogic Server's support for Java servlets. The day concludes with the design and development of a sample book shopping servlet application that implements the different session-handling techniques supported in WebLogic Server. You'll also learn how to deploy Java servlets in WebLogic Server.

Day 4 covers advanced concepts of Java servlets like inter-servlet communication, filters, and listeners. At the end of the day, you'll write the first building block of the case study MVC application: the AirlineTicketBookingServlet controller servlet.

Day 5 covers the basics of JavaServer Pages and how JSPs are related to Java servlets. Next you'll study the important tags available in JSPs. At the end of the day, you'll build the entire book shopping Java servlet in JSP to contrast building a Web application using JavaServer Pages against one created with Java Servlets.

JSP custom tag libraries, an advanced concept of JavaServer Pages, are discussed on Day 6. You'll study the different steps involved in building custom tags and learn about the custom tag libraries provided in WebLogic Server. After this you'll build your own custom tag library and incorporate it in the book shopping cart application. At the end of the day, you'll build the second layer of the airline ticket booking system application: the view, consisting of a set of JSPs.

Day 7 focuses on Java Database Connectivity (JDBC). The day begins with a quick overview of JDBC and the different drivers available. Then you'll learn in detail how to configure a JDBC connection pool for a database in WebLogic Server. In addition, you'll study the other ways to define connections to databases: MultiPool and DataSource.












[bookmark: ch01]Day 1. Introduction to BEA WebLogic Server 7.0

Welcome to the first day of Sams Teach Yourself BEA WebLogic Server 7.0 in 21 Days. Your journey of exploring and understanding WebLogic Server 7.0 begins today. Over the next three weeks, you will come to understand what WebLogic Server 7.0 is composed of, the different technologies that it supports, and how to use these different technologies.

Today you will cover the basics of application servers and then move on to the different components of WebLogic Server. Next, you will get to know the different features of WebLogic Server 7.0, including new features that have been added. You will wrap up today's session with a brief overview of the tools that come with WebLogic Server 7.0.

WebLogic Server 7.0 is one of the most popular application servers in the industry. WebLogic Server is the natural choice because it provides a reliable, robust, scalable platform to develop and deploy enterprise applications written in Java. Before you delve into WebLogic Server 7.0, take a look at the background of application servers and their features. This will help you understand and get a perspective on the different features of WebLogic Server.










[bookmark: ch01lev1sec1] Evolution of Application Servers

An application server is designed to make it easier for developers to focus on developing the business logic in their applications (usually through components) and to develop three-tier applications. Application servers connect database information (usually coming from a database server) and the end-user or client program (often running in a Web browser) with sophisticated features like Connection Management, Transaction Management, and Security Management. But application servers are not limited to these features. Depending on their usage, application servers also need to be scalable and robust. To address these requirements, many application servers offer additional features, such as clustering and failover, load balancing, and so on. The following sections describe some of these application server features.

[bookmark: ch01lev2sec1] Business Logic Components

Components are the "building blocks" of applications. Business logic components are the pieces of code written by a developer that perform business functions such as validation or calculations on the data or accessing and processing data from the database. The application server provides a well-defined environment for developing and deploying application business logic components. Moreover, the application server provides features such as resource reusability, transactions, security, and so on to the application components, thereby removing the burden on the developer to code these in the components.

[bookmark: ch01lev2sec2] Connection Management

Connecting to a database for accessing enterprise data is an expensive operation for an application server. The application server minimizes repetitive opening and closing of database connections by application components by maintaining a pool of connections that is shared among all the application components. Whenever a database operation is required by any application component, it obtains a connection from the application server connection pool. All database activities (such as retrieving or persisting data) are carried out using this connection. At the end of the operation, the connection is returned to the server pool.

[bookmark: ch01lev2sec3] Transaction Management

A transaction is a unified series of steps in a program and is an indivisible unit of work. Transactions are sequences of operations on resources�operations such as read, write, or update�that transform one consistent state of the system into a new consistent state. Data changes occurring as a result of transaction execution can be either committed after a successful execution or rolled back in case of a system failure. Transaction management involves maintaining the integrity of data manipulated by transactions during system failures. Because multiple application components and resources participate in a transaction, it is necessary for the Transaction Manager within an application server to establish and maintain the state of the transaction as it occurs. This is done using a transaction context�an association between the transactional operations on the resources and the components invoking the operations.

[bookmark: ch01lev2sec4] Security Management

Application servers provide the ability to define authentication information, access control, and an authentication mechanism to enable access to resources within or outside the application server. Application servers also have methods to reuse the existing security and authentication mechanisms, such as the operating system authentication, digital certificates, and so on.

[bookmark: ch01lev2sec5] Component Instance Pooling

High-end application servers also provide advanced features such as component instance pooling. Because component creation or instantiation is an expensive task, servers provide component pooling (similar to connection pooling) to provide better performance.

[bookmark: ch01lev2sec6] Load Balancing and Fail-safe Mechanisms

Quite often, to handle a huge load of user requests, multiple application servers are grouped together, often on different machines, with a single point of entry for incoming user requests. This is called clustering. Clustering enables harnessing of the processing power of multiple machines to service user requests. Load balancing involves the use of additional software, such as a request dispatcher that routes requests to the least-busy server that it identifies in the cluster. Thus, it enhances scalability of the deployed applications by ensuring a good response time for user requests by the application server cluster. Normally, load balancing is supported by sophisticated application servers with specialized software.

Fail-safe mechanisms in a server cluster consist of rerouting incoming requests to another application server in the cluster in case a server in the cluster fails. This failure can be either a software failure or a hardware failure. Advanced fail-safe techniques, such as maintaining the session integrity across servers in a cluster, are also provided by some application servers. This is done by storing the session data of all servers in the cluster in a persistent storage such as a database.

[bookmark: ch01lev2sec7] Declarative and Programmatic Approaches

Application components executing within an application server utilize the features you just studied in two ways:


	Declarative� 
Deployment tools supplied with the application server are used to define and set up the parameters and information for connection management, transaction management, security, and so on. The developer is free to focus on developing the application. The downside of this is that a developer is restricted to using proprietary tools and, in some cases, proprietary mechanisms of deployment.



	Programmatic� 
The developer includes the code for connection handling, transaction, and security/authentication within the application code. With this, a developer has control over invoking and using these features, with the application server reduced to providing adapters for this. The downside is that clarity of code is reduced, creating inflexible and difficult to maintain components.





Now you will take a look at what WebLogic Server 7.0 offers.










[bookmark: ch01lev1sec2] WebLogic Server 7.0

WebLogic Server provides a standards-based nonproprietary platform to develop and deploy enterprise applications. WebLogic Server 7.0 is fully compliant with the Java 2 Enterprise Edition (J2EE) 1.3 specification and supports all the technologies that belong to the J2EE 1.3 specification.

Figure 1.1 shows the internal composition of WebLogic Server 7.0. You will now take a look at each of these parts in turn to familiarize yourself with them. In coming days you will study each of these areas in detail.

[bookmark: ch01fig01]Figure 1.1. WebLogic Server 7.0�internals.

[image: graphics/01fig01.gif]



	Web server� 
WebLogic Server contains a built-in Web server capable of handling concurrent browser requests. The Web server inside WebLogic Server supports the HTTP 1.0 and HTTP 1.1 protocols. This Web server is the point of entry for handling requests from browser client applications. These requests are routed internally in WebLogic Server to any of the appropriate containers or engines that can process the browser requests. WebLogic Server provides the ability to use third-party Web servers, such as Apache, instead of the internal Web server.



	Servlet engine� 
To support execution of Java servlets, which process browser client requests, WebLogic Server contains a high-performance servlet engine.



	JavaServer Pages engine� 
The JavaServer Pages (JSP) engine in WebLogic Server is used to process and execute Web applications written as JavaServer Pages.



	Web Services� 
An entirely new technology supported by WebLogic Server is Web Services. WebLogic Server is capable of handling and processing Simple Object Access Protocol (SOAP) messages from Web Services client applications.



	Security and administration� 
Security and administration form an integral part of WebLogic Server. Hence, WebLogic Server contains well-designed security and administration capabilities to enable administration of different applications deployed in WebLogic Server, as well as the server itself. Moreover, WebLogic Server contains a revamped security module to enable creation of users, granting of access rights for applications, allocation of resources, and so on.



	EJB container� 
The EJB container in WebLogic Server supports the deployment and execution of Enterprise JavaBeans application components. The EJB container in WebLogic Server 7.0 supports the Enterprise Java Beans 2.0 specification. The EJB container provides application components with services such as life-cycle services, connection management, transaction management, and security management. These services are based on industry-standard specifications, thus enabling all standard-compliant applications to leverage and use these services. The EJB container supports the handling and processing of requests from client applications that use Remote Method Invocation (RMI), T3 (WebLogic Server internal), Java Naming and Directory Interface (JNDI), Internet Inter-Orb Protocol (IIOP), Simple Object Access Protocol (SOAP), and so on. To enable applications to leverage transactional support, WebLogic Server also supports the Java Transaction API.



	Business logic application components� 
WebLogic Server supports the development and deployment of enterprise applications. For this purpose, it supports an entire suite of standards-based J2EE technologies. Enterprise applications built using different technologies, such as Java servlets, JavaServer Pages, and Enterprise JavaBeans, can be deployed and executed on WebLogic Server 7.0.



	Adapters� 
To enable applications deployed on WebLogic Server to access information sources such as databases and enterprise information systems, WebLogic Server provides different adapters. These adapters range from Java Database Connectivity (JDBC) adapters for relational databases such as Oracle, Sybase, and Informix to J2EE Connector Architecture�compliant resource adapters for accessing data from enterprise information systems such as SAP, Siebel, and so on. Additionally, for asynchronous access, WebLogic Server supports the Java Message Service specification.





WebLogic Server 7.0 supports different technologies to enable integration of diverse technologies in a single unified platform. WebLogic Server is widely used in the industry not only because of its reliability but also for the many tools that it provides for developers. These tools enhance the productivity of developers and result in reduced development times. You can look at a brief overview of some of these tools at the end of today's session.










[bookmark: ch01lev1sec3] WebLogic Server 7.0 Features

As expected with a major version, BEA has added an entire set of exciting new features and functionality in the new WebLogic Server 7.0. You will now take a look at these new features:


	Smart Update installer� 
WebLogic Server's new installation program includes a Smart Update feature. This is useful for searching for service packs, patches, and any new updates.



	New security model� 
The security model of WebLogic Server has been entirely revamped in version 7.0. The new security model provides support for the standardized Java Authentication and Authorization Service (JAAS) 1.0. The new design provides a set of Security Service Provider Interfaces (SSPI) that can be used by third-party tools, thereby enabling plug-and-play support.



	Examples server� 
The examples server that comes as part of the WebLogic Server has been improved in order to enable developers who are new to WebLogic Server to execute and view the sample applications easily.



	Java Servlet 2.3 API� 
The Java Servlet 2.3 API is supported by WebLogic Server. Web-enabled applications can now develop Java servlets that can utilize the new Java Servlet 2.3 API features, such as filters and listeners, apart from the standard HTTP protocol support.



	JavaServer Pages 1.2 specification� 
Web-enabled applications can now use the JavaServer Pages 1.2 specification in the JavaServer Pages of their application. WebLogic Server 7.0 now supports the new features of the JavaServer Pages 1.2 specification, such as custom tag libraries.



	JDBC 2.0 API support� 
New features of the JDBC 2.0 API are now supported by WebLogic Server 7.0. Advanced features such as batch updates and scrollable resultsets, as well as new data types such as STRUCT, ARRAY, and REFs of the JDBC 2.0 API, can now be used in applications deployed on WebLogic Server. Third-party JDBC drivers for MS SQL Server, Oracle, and Sybase are supplied along with WebLogic Server.



	Java Naming and Directory Interface 1.2.1� 
WebLogic Server 7.0 provides its own implementation of naming and directory services, based on the JNDI Service Provider Interface (SPI) specification. This makes the naming and directory services implemented by WebLogic Server compatible with the JNDI specification, and thus any client application can access WebLogic naming and directory services using the JNDI API. The WebLogic Server 7.0 API supports the JNDI API version 1.2.1.



	EJB 2.0 support� 
WebLogic Server contains an EJB container that conforms to the EJB 2.0 specification. The EJB 2.0 support includes support for Session, Entity, and Message-driven Enterprise JavaBeans.



	Enhancements to WebLogic Query Language (WLQL)� 
The existing WebLogic Query Language extensions have been enhanced for the new EJB Query Language (EJBQL) introduced in the EJB 2.0 specification.



	Java Message Service (JMS) 1.0.2 API� 
WebLogic Server supports the Java Message Service API 1.0.2 specification. The Java Message Service API support enables developers to write messaging applications using both the point-to-point and the publish-subscribe models. Additionally, WebLogic Server contains a Java Message Service Bridge that can be used to integrate a JMS application deployed on WebLogic Server with a third-party JMS provider. An adapter for IBM MQSeries is also provided with WebLogic Server.



	Java Transaction API (JTA) 1.0.1� 
The Java Transaction API, used for managing transactions for resources such as database connections and message queue connections, is supported in WebLogic Server. Hence, applications and components deployed on WebLogic Server can use the Java Transaction API for maintaining the integrity of the executed transactions.



	Java API for XML Processing 1.1� 
Java brings together the SAX and DOM APIs in one single package. The Java API for XML Processing (JAXP) enables Java applications to parse XML documents and convert them into XML objects that can be processed by Java applications. JAXP brings together the divergent industry standard SAX and DOM APIs in one package that can be easily used by Java applications. Apart from the SAX and DOM XML parser APIs, JAXP also includes support for XML Stylesheet Language Transformation (XSLT).



	J2EE Connector Architecture 1.0� 
Support for the new enterprise integration technology from J2EE�the J2EE Connector Architecture (JCA)�has been provided in WebLogic Server 7.0. WebLogic Server is fully compliant with the J2EE Connector Architecture 1.0 specification and enables applications deployed on WebLogic Server to access Enterprise Information Systems (EIS). Sample resource adapters (black box adapters) are also provided.



	Web Services� 
WebLogic Server 7.0 enables developers to migrate J2EE components as Web Services. Web Services are inherently complex to implement. WebLogic Server simplifies Web Service development and supports the Java API for XML-based RPC (JAX-RPC).



	Web-based administration console� 
The administration of WebLogic Server's various resources can easily be performed using the Web-based administration console in WebLogic Server. Administration of resources such as database connections, message queue connections, enterprise information system connections, and virtual host settings can easily be carried out using the Web-based administration console in WebLogic Server.



	XML� 
Inherent support for the Extended Markup Language (XML) is available in WebLogic Server. The two different APIs for parsing�SAX API and DOM API�are supported by WebLogic Server. In addition to this, WebLogic Server provides the XML Streaming API for parsing and processing XML files.



	Clustering� 
WebLogic Server 7.0 now enables setting up different WebLogic Server instances in a cluster on the same machine without requiring the machine to be multihomed, that is, having more than one IP addresses. A BEA WebLogic cluster is a group of WebLogic servers that work together transparently to improve availability and scalability. This is possible by assigning different multicast port numbers to the different WebLogic Servers in the cluster deployed on the same machine.



	Improved management of server� 
Apart from the standard administration activities, the Administration Console also provides facilities to monitor the performance of an up-and-running instance of WebLogic Server. This is in addition to the services provided to start and stop WebLogic Server instances.





You will now take a quick tour of some of the tools used in WebLogic Server 7.0.










[bookmark: ch01lev1sec4] Useful Tools in WebLogic Server 7.0

WebLogic Server 7.0 provides different tools to aid in development and deployment activities. You will now get a quick introduction to these tools. You will learn how to use the tools in coming days.


	BEA WebLogic Workshop (Figure 1.2)� 
A newly introduced visual development GUI tool to develop, debug, and deploy Web Service applications on WebLogic Server. Developers can use BEA WebLogic Workshop for designing and developing applications based on the newly introduced Web Services.

[bookmark: ch01fig02]Figure 1.2. BEA WebLogic Workshop.


[image: graphics/01fig02.jpg]




	Administration Console (Figure 1.3)� 
The primary administration tool available in WebLogic Server. The Administration Console is a Web-enabled tool that allows location-independent managing of the WebLogic Server resources. Resources in WebLogic Server, ranging from simple database connection pools to activities such as configuring applications domains to message queue connections and configuring logging and security, can be managed using the Administration tool.

[bookmark: ch01fig03]Figure 1.3. Administration Console.


[image: graphics/01fig03.jpg]




	WebLogic Builder (Figure 1.4)� 
One of the critical activities in application development using WebLogic Server is deployment. WebLogic Builder provides a visual environment for creating and editing deployment descriptor files and deploying enterprise applications on WebLogic Server.

[bookmark: ch01fig04]Figure 1.4. WebLogic Builder.


[image: graphics/01fig04.jpg]




	XML editor (Figure 1.5)� 
Because the configuration files and deployment descriptor files are XML-based, WebLogic Server provides an XML editor to enable developers to visually edit these files. In addition, the XML editor contains a validator to validate the XML documents written in the editor.

[bookmark: ch01fig05]Figure 1.5. BEA XML editor.
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	weblogic.Deployer� 
The command line tool provided by WebLogic Server to deploy Web applications and EJB components. You will use this tool extensively in the next three weeks to deploy sample applications that you will build as a part of learning WebLogic Server 7.0.



	EJBGen� 
A newly introduced tool that automates the process of building deployment descriptor files and home and remote interfaces from javadoc comments embedded in the entity bean's code.





Appendix B provides details on which operating system platforms are supported by WebLogic Server 7.0, system requirements, and prerequisites and complete instructions to install and configure WebLogic Server 7.0. We recommend reading Appendix B before beginning your study of WebLogic Server 7.0 from Day 3.










[bookmark: ch01lev1sec5] Summary

You started the first day of your exploration of WebLogic Server 7.0 by learning some background information on application servers and some of their important features. You learned about the basic support an application server should provide and contrasted these features with those of WebLogic Server 7.0. You then looked at the internals of WebLogic Server 7.0. After this you took a quick tour of the new features and additions to WebLogic Server 7.0. In the final part of today's session, you covered some of the important and useful tools provided by WebLogic Server that you will be learning about and using over the next three weeks.

After this brief introduction to WebLogic Server 7.0, you are ready to learn some basics of Java 2 Enterprise Edition (J2EE), on which WebLogic Server 7.0 is based.










[bookmark: ch01lev1sec6] Q&A

	[bookmark: qad1e4414]Q1:	What is the difference between WebLogic Server 6.1 and 7.0?



	[bookmark: qad1e4419]
          A1:
        	BEA WebLogic Server 7.0 is a major enhancement over version 6.1. New features such as Web Services; an entirely new and revamped security model; new development and deployment tools, such as EJBGen, weblogic.Deployer, and BEA WebLogic Workshop; Messaging Bridge; and J2EE Connector Architecture have been introduced in WebLogic Server 7.0.



	[bookmark: qad1e4428]Q2:	On BEA's Web site there is a reference to BEA WebLogic Platform 7.0. How is this related to WebLogic Server 7.0?



	[bookmark: qad1e4433]
          A2:
        	BEA WebLogic Platform 7.0 is a wide-ranging solution that encompasses BEA WebLogic Server 7.0, BEA WebLogic Workshop, BEA WebLogic Integration, and BEA Portal. BEA WebLogic Server 7.0 forms a part of this suite of products.















[bookmark: ch01lev1sec7] Workshop

The quiz is provided to help you solidify your understanding of the material covered today. Answers to the quiz questions are in Appendix A. Try to understand the quiz answers before continuing to tomorrow's lesson.










[bookmark: ch01lev1sec8] Quiz

	[bookmark: ch01que01]1:	What are the important features that an application server should possess?



	[bookmark: ch01que02]2:	What is clustering? Does WebLogic Server 7.0 support clustering?



	[bookmark: ch01que03]3:	What is component instance pooling? Does WebLogic Server 7.0 support it?















[bookmark: ch02]Day 2. Understanding J2EE Concepts

In the first day's session, you received an introduction to the new features available in WebLogic Server. After this you got an idea of how the book is organized and the structure of the sessions that you will be studying over the next few weeks.

Before you proceed with the study of WebLogic Server, you need to be familiar with the technologies that make up the Java 2 Enterprise Edition. Today you'll briefly cover the technologies supported by J2EE, such as Java Servlet API, JavaServer Pages, JSP tag libraries, Java Database Connectivity API, Java Naming and Directory Interface, Enterprise JavaBeans, Java Transaction API, Java Message Service API, and the J2EE Connector Architecture. This discussion will prepare you to study over the next few days how these technologies can be used in WebLogic Server.

Finally, in today's lesson you will study the Model View Controller architecture and begin the design for your Airline Ticket Booking System, which will be based on this architecture. As this book presents each technology supported by WebLogic Server, you will build each of the parts of the Airline Ticket Booking System.










[bookmark: ch02lev1sec1] Java 2 Enterprise Edition 1.3

Taking into consideration the disparate technologies based on the Java programming language and their application areas, the Java 2 Enterprise Edition (J2EE) is a move to combine the technologies under a common standardized architecture that lets developers leverage and mix-and-match the different technologies in Java. This makes more sense when building multi-tier enterprise applications that run on different operating systems and interact with different information sources. Multi-tier enterprise applications are inherently difficult to build, and without a standard architecture, that effort is repeated when building many enterprise applications. A standard architecture also demonstrates the validity of the concept that the different technologies will work together.

Apart from the consolidation of different technologies under one roof, the J2EE specification also defines roles and demarcates responsibilities to be undertaken when an enterprise application is being built. Because these roles map to real-life activities that need to be undertaken, the J2EE specification has found acceptance in the industry. Moreover, the J2EE specification is an industry-driven effort to standardize enterprise application architectures and to reduce the time needed to build enterprise applications.

Next you will study the different roles defined by the J2EE specification 1.3 supported by WebLogic Server 7.0.

[bookmark: ch02lev2sec1] J2EE Roles

The J2EE specification defines distinct roles based on the tasks and activities carried out when building enterprise applications. These roles can be assigned to different team members of your project or can be combined together to be carried out by the same person. It depends on the complexity of the application and the skill level of the person(s) carrying out the tasks. The different roles defined in the EJB specification are as follows:


	Server provider� 
The application server is the overall infrastructure environment where the containers reside. An application server contains one or more containers. The integration and communication between these containers as well as allied services required for the containers, such as transaction drivers, database drivers, resource adapters, and so on, are supplied by the server provider.



	Container provider� 
The actual run-time environment in which the application components are executed is the container. There can be different containers available for the different application components because the application components are based on different technologies. Servlet container and EJB container are a couple of examples of the types of containers available from a container provider. Containers provide life-cycle and support services for application components. Examples of these services are life-cycle management, connection pool management, instance pooling, transaction management, security management, and so on.

Container providers are required to build their containers to be compliant with the J2EE specification. This ensures that application components can be built and guaranteed to execute on a container regardless of the container provider that supplies it. Essentially, the J2EE specification ensures portability of applications regardless of where they are developed and deployed. Typically, a container provider and server provider are the same entity.


	Application component provider� 
An application component provider develops the different components that make up the enterprise application. The application component provider can create different application components, such as JavaServer Pages/HTML files, Java Servlets, Enterprise JavaBeans, and so on. Third-party tools can be used by the application component provider to create these application components.



	Application assembler� 
Assembling the different application components of an enterprise application is carried out by an application assembler. Different tools are utilized by the application assembler to generate the Enterprise Application archive (.ear file), which will be used by the application server to provide a configured runtime environment based on the settings defined by the deployer in the deployment descriptor files.



	Deployer� 
An important role in building J2EE applications is deploying the applications. Deployment activities generally define the runtime environment for the application. Also, any declarative parameters for the J2EE application can be specified at deployment time. Generally, tasks such as virtual path mappings, transaction information and attributes definition, connection pool definition, security roles, and so on fall under the purview of a deployer. Depending on the complexity of the application, there may be a specialist deployer for the application, or developers themselves can carry out deployment activities for simple applications. Deployment information for the different components of an enterprise application is registered in a set of files called the deployment descriptor files. An application server or container reads and interprets these deployment descriptor files and configures the runtime environment for the enterprise application.



	System administrator� 
The responsibility of configuring and maintaining the overall infrastructure of the application server environment as well as the containers within it lies with the system administrator. The system administrator utilizes performance-monitoring and configuring tools for performing the activities defined for this role.



	Tool provider� 
As any experienced developer knows, tools make life much easier and simpler. Tools also improve overall productivity, resulting in shorter development cycles. Hence, the J2EE specification defines tool provider as a significant role. The different technologies that form the J2EE specification have well-defined interfaces that can be leveraged by tool providers to build tools for interacting with these technology components in a standard way. For developers this means that regardless of the tool provider from which the tools are obtained, the tools are guaranteed to interact with the technologies in a consistent way.





As you study each of the technologies covered in this book, you are going to perform the roles of the application component provider, application assembler, deployer, and system administrator at various stages of each sample application. BEA WebLogic Server performs the roles of server provider, container provider, and tool provider. There is a clear demarcation of the roles defined in the J2EE specification.

[bookmark: ch02lev2sec2] Component, Container, and Connector

As illustrated in Figure 2.1, J2EE consists of three main interlinked areas:


	Components� 
As you learned earlier, components are the building blocks of applications. These pieces of code perform business functions and encapsulate business rules. Components are deployed on containers and use connectors to access enterprise resources.



	Containers�
Containers provide the actual execution environment for components. J2EE enables components to interact with containers in a consistent way. This ensures the portability of components across containers of different application server vendors. The containers facilitate interaction between components and connectors.



	Connectors�
Connectors provide a portable and consistent API that is used by components to access enterprise resources of different vendors. Connectors plug in to containers to make this possible.





[bookmark: ch02fig01]Figure 2.1. J2EE areas.

[image: graphics/02fig01.gif]


Next you will see how the different technologies that form part of the J2EE specification fall in these three areas.

From the diagram in Figure 2.2, you can see the different technologies that make up the Java 2 Enterprise Edition specification. These are


	Java Servlet API


	JavaServer Pages


	Enterprise JavaBeans


	Java Database Connectivity API


	Java Naming and Directory Interface API


	Java Transaction API


	Java Message Service API


	J2EE Connector Architecture




[bookmark: ch02fig02]Figure 2.2. Block diagram of J2EE technologies.
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You will take a quick overview of each of these technologies in the coming sections.










[bookmark: ch02lev1sec2] Java Servlet API

The Java Servlet API is an extension to the standard Java packages and marks the first move of Java from the standard application domain to the server-side. This API aids developers in building powerful and efficient Web applications using a simple API. The entire HTTP protocol is encapsulated in a set of classes in the Java Servlet API.

The Java Servlet API enables development of Web application components that can be deployed on any Java Servlet API�compliant servlet container. The API defines a set of classes for building generic servlets as well as HTTP protocol servlets. Apart from the support for the HTTP protocol, the Java Servlet API also provides useful features, such as filters and listeners, which enable application component providers to enhance their Web-application components.

When you use the Java Servlet API to build Web-application components, the servlet container guarantees that the Web application will receive the browser request data in the format it expects and can send back the response data in the format that the client browser expects. The Web-application-component provider can focus on writing the application logic for the component and need not worry about writing code to parse and interpret the format in which the client browser sends and receives data.










[bookmark: ch02lev1sec3] JavaServer Pages (JSPs)

JavaServer Pages (JSPs) are based on the concept of server-side parsing. A JavaServer Page is an HTML page with Java statements embedded in it. The JSP specification defines certain special tags that can be embedded within the HTML page. In a normal working scenario, the JSP pages are parsed by a JSP compiler within the application server and converted into a Java servlet with the generated code embedded within the Java servlet as a set of Java statements. The generated Java servlet is then compiled as a normal servlet and loaded into the Java servlet container. The Java servlet is then used to process the user requests.

In effect, the JSP specification simplifies the development of Java servlets, thus enabling specialized user interface (UI) application component providers to focus on building Web-enabled UIs for their applications. More importantly, JSP allows you to separate the development of the content and business logic of a Web application from the look and feel of the application.

The JSP specification defines the following set of tags that can be used by application component providers:


	Directive tag� 
A directive tag embedded in a JSP is used to issue directives to the JSP compiler that compiles the JSP.



	Declaration tag� 
A declaration tag can be used by the application component provider to define variables or methods that need to be put outside the service() method of the final generated Java servlet.



	Expression tag� 
In order to use Java values or variables directly in the JSP, you can use the expression tag.



	Scriptlet tag� 
The scriptlet tag is the most important tag in the JSP specification because it enables the actual embedding of Java code within an HTML page. An application component provider can write entire processing routines within the scriptlet tags.



	Custom tag� 
The final set of tags that the JavaServer Page specification defines is the embedding of custom tags. Because the JSP compiler cannot process these tags on its own, a special set of classes called the JSP tag library must be built by the application component provider to support the processing of the custom tags. You will be taking a quick look at the JSP tag library in the next subsection.





[bookmark: ch02lev2sec3] JSP Tag Library

The JSP specification does allow developers to extend the JSP functionality and add custom tags in the JSP page. To develop custom tags, you need to write a custom JSP tag library to support the custom tags because the JSP engine that parses the JSP will have no idea how to interpret and process the custom tags.

The primary advantage offered by building a JSP tag library is the encapsulation of complex processing code in a separate Java class. This encapsulation also enables the processing logic and, hence, the custom tags in the JSP tag library to be reusable across different JSPs in the application. The behavior of the custom tags (its processing logic) can be customized with the ability to pass attributes to the Java class performing the processing for the custom tags. This is an added benefit to the reusable feature of custom tags. Moreover, as a part of building a JSP tag library, the JSP specification defines a set of interfaces and classes that need to be implemented or used by an application component provider. This ensures that the JSP tag libraries that an application component provider builds are compliant with the J2EE specification.

Visual composing tools are available from different vendors to create JSPs as well as to build custom tag libraries and embed them in the JSPs. Because these tools conform to the JSP specification, an application component provider can build JSPs and JSP tag libraries using any of the J2EE-compliant tools and can deploy the JSPs and JSP custom tag libraries in any J2EE-compliant containers or application servers without encountering any nonconformance problems.










[bookmark: ch02lev1sec4] Java Database Connectivity (JDBC) API

The Java Database Connectivity (JDBC) API provides a set of common, vendor-neutral classes and interfaces to enable database access to different databases from Java applications. The JDBC API specification defines a standard set of interfaces that vendors of JDBC drivers need to implement to conform to the JDBC API. Application component providers can use the JDBC driver in their application components to access data from databases. The JDBC drivers fall in one of the following four categories:


	Type 1 driver� 
The type 1 driver is the JDBC-ODBC bridge. The JDBC-ODBC bridge communicates with an ODBC driver using the Java Native Interface (JNI) and acts as a translator between the Java application/JDBC API and the ODBC driver. The ODBC driver is the one that actually interacts with the database to perform the database-specific operations.



	Type 2 driver� 
The type 2 JDBC driver is actually a set of wrapper Java classes that use the JNI to interact with the underlying database-driver software. The type 2 driver leverages the existing vendor-provider database-driver software and hence is platform dependent.



	Type 3 driver� 
The type 3 driver consists of a set of Java wrapper classes. The driver interacts with a server-side application installed on a middleware server, with which it establishes a connection over the network using a socket connection. The middleware server acts as a proxy for the JDBC driver and performs database interaction on its behalf.



	Type 4 driver� 
The type 4 driver is a pure Java implementation of a JDBC driver. The entire functionality of interacting with the database (the database driver protocol) is implemented as a set of Java classes, thus making it more portable.





The JDBC API was one of the first APIs introduced in Java and was part of the Java 2 Standard Edition before its role in enterprise development was recognized and the JDBC API was included as a part of the J2EE specification. Database vendors often provide implementations of JDBC drivers for their databases that comply with the JDBC API specification. This enables application component providers that use the JDBC API in their application components to access any database as long as a JDBC driver is available for the database.










[bookmark: ch02lev1sec5] Java Naming and Directory Interface (JNDI) API

Naming and directory services have evolved over the years. Server-side components once used different naming and directory services to share their functionality. This meant that a client application that required the use of server-side application components registered with different naming services had to include the proprietary code of each naming service. The Java Naming and Directory Interface (JNDI) attempts to bring about the unification of disparate naming and directory services by using a common and consistent API called the JNDI API. The implementation of the JNDI API is integral to using and accessing database connections, message queues, EJBs, and so on.

As a part of the process for defining standards for naming and directory services, the JNDI API defines common interfaces to enable application components to access naming and directory services from different vendors. Hence, the JNDI specification defines two sets of APIs: the JNDI API and the JNDI SPI. The JNDI API is what application component providers deal with, the Application Programming Interface. The JNDI SPI (Service Provider Interface) consists of interfaces that vendors of naming and directory services implement to make their naming and directory services compliant and accessible using the JNDI API.

The JNDI architecture consists of four layers:


	Vendor-specific naming and directory services� 
The lowest layer of the JNDI architecture consists of the vendor-specific naming and directory services.



	JNDI SPI� 
The JNDI SPI is the lowest layer that directly interacts with the naming and directory services. To enable access to the naming and directory services using JNDI, each of the service providers implements the JNDI SPI.



	NamingManager and DirectoryManager� 
Because the JNDI SPI layer is a vendor-specific implementation, an intermediate layer is required to perform the transformation between the JNDI SPI and JNDI API layers. The NamingManager and DirectoryManager classes perform the interaction between the JNDI SPI layer and the JNDI API layer.



	JNDI API� 
The final layer, used by server components as well as client applications and components, is the JNDI API layer. The JNDI API layer exposes a common and standard mechanism for accessing and using naming and directory services.














[bookmark: ch02lev1sec6] Enterprise JavaBeans (EJBs)

The primary goal of the Enterprise JavaBeans (EJB) component model is to define a standard and consistent way for server-side application components to be written and deployed on all application servers that support the EJB specification. In essence, EJB brings the same Write Once Run Anywhere concept of standard Java to server-side components.

An enterprise bean is a Java class residing on the server side and implements the business logic for multi-tier enterprise applications. The EJB specification aims to standardize the development of these server-side Java classes. As a result, the EJB specification has clearly demarcated the middle tier of the three-tier architecture from a compound business logic layer into two parts: a transactional business logic layer and a data logic layer. For each of these layers, the EJB specification defines standard component models to develop transactional business logic components and data logic components.

The EJB specification defines that transactional business logic can be built using session beans. There are two types of session EJBs: stateful session beans and stateless session beans.

For data logic, the EJB specification defines entity beans. Entity beans can be implemented in two ways based on the way they persist data in the database; if the EJB container is responsible for managing the persistence for the entity bean, the bean is said to have container-managed persistence. Alternatively, if the bean provider is responsible for implementing the entity bean's persistence, the entity bean is said to have bean-managed persistence.

The major new addition in the EJB 2.0 specification is the inclusion of a new bean type�the message-driven bean. With message-driven beans, the EJB specification provides support for writing stateless beans that can act as Java Message Service (JMS) API clients and process messages from a message queue.

[bookmark: ch02lev2sec4] Design Contracts

In the EJB framework, the main participants are the container, EJB components providing business services, and client applications utilizing the application component services. Hence, the EJB framework specifies two kinds of design contracts for these participants.

[bookmark: ch02lev3sec1] Client-View Contract

The client-view contract is used for defining a consistent method of interaction between an EJB client application and an EJB container. In the EJB framework, the container performs the mediation between an EJB client and an EJB component. So, the client-view contract specifies the interfaces that are available for the EJB client to interact with an EJB container irrespective of the vendor supplying the container. As a part of this contract, interfaces are defined to obtain a reference to the factory within the container for creating EJB component instances (the home interface), obtaining references to the implementation of the business interface published by the EJB component (the remote interface), and acquiring some sundry metadata information about the EJB component.

The client-view contract ensures that the EJB client applications can communicate with any EJB container without any changes in the source code.

[bookmark: ch02lev3sec2] Component Contract

Because the EJB container provides the execution environment for EJB components, the component contract defines the standardized way for EJB components to interact with the container. The entire life cycle of an EJB component until it is removed from memory, such as component instantiation, component activation, and passivation, is managed by the container. Hence, defining a consistent environment for EJB components to execute in containers implemented by different vendors was the primary aim behind defining this contract. The contract defines interfaces that can enable an EJB component developer to develop either transactional (SessionBean) or persistent (EntityBean) EJB components.

The container-component contract ensures portability of EJB components across different vendor implementations of EJB containers.










[bookmark: ch02lev1sec7] Java Transaction API

Transaction management is an important aspect in enterprise applications. With enterprise applications getting more and more complex and accessing disparate information resources, it is imperative to control the ways different systems are accessed in a business procedure executed by an enterprise application.

The Java Transaction API abstracts the transaction interactions in an application irrespective of the transaction manager used for transaction handling. The Java Transaction API defines standard interfaces for interactions among application components, transaction managers, and resource managers.

The Java Transaction API consists of the following three components:


	Client level interface� 
The client level interface is used by application components to programmatically demarcate transactions. Hence, application components have the programmatic ability to initiate, commit, or roll back transactions using the client level interface.



	Transaction manager interface� 
For application components that delegate transaction management responsibilities to the container, the transaction manager interface comes into play. Application component containers use the transaction manager interface to demarcate and manage transactions on behalf of the application component. Application servers can interact with different transaction managers in a consistent and standard way using the transaction manager interface.



	Java mapping of the X/Open XA protocol intended for a resource manager� 
The interaction between the transaction manager and the resource manager is defined in terms of a Java mapping of the industry-standard XA interface. These Java mappings of the X/Open XA protocol form part of the JTA API specification.














[bookmark: ch02lev1sec8] Java Message Service (JMS) API

The Java Message Service (JMS) API defines a common set of interfaces for interacting with messaging systems. The JMS API ensures asynchronous communication and reliable delivery between an application component and a messaging system. The JMS API supports two types of messaging that can take place:


	Point-to-Point Protocol� 
The Point-to-Point (P2P) Protocol consists of peer communication between two application components. The JMS API defines P2P as a set of interfaces that can be used by application components to interact with messaging systems. Since P2P is a peer communication, there is only a single sender and a single receiver.



	Publish-subscribe� 
The other messaging mechanism, publish-subscribe, is also supported by the JMS API as a set of interfaces that can be used by application components. In the publish-subscribe mechanism, there can be multiple subscribers (receivers). A copy of the message is generated by the queue and sent to each individual subscriber.





Vendors of messaging systems expose their systems using drivers compliant with the JMS API specification, thus enabling application components to access the messaging systems in a unified manner.










[bookmark: ch02lev1sec9] J2EE Connector Architecture (JCA)

The goal of the Java Connector Architecture (JCA) is to create a layer of abstraction between Java programs and the Enterprise Information Systems (EISs) in order to hide the messy implementation details of communication between the two systems. Like the JDBC API that provides unified access to relational databases, the JCA provides a unified access to EISs.

The J2EE Connector Architecture consists of system contracts and application contracts. The system contracts relate to the well-defined interaction between the application server and the resource adapter. There are three types of system contracts in JCA:


	Connection management contract� 
The connection management contract defines the interfaces that can be used to enable application servers to interact with resource adapters in a consistent way in order to maintain and manage connections with the EIS.



	Transaction management contract� 
The transaction management contract defines the different interfaces used by application servers and application components to utilize transactions while accessing EIS business logic and data.



	Security management contract� 
The support for a secure application environment for the information resources of an EIS is defined in the security management contract.





The Common Client Interface (CCI) forms the application contract of the J2EE Connector Architecture. This enables application components and JCA tools to interact in a unified way with resource adapters provided by any vendor as long as the resource adapter is compliant with the JCA specification.

The heart of the J2EE Connector Architecture is the resource adapter. The resource adapter is a system library that provides connectivity to an EIS system. The resource adapter is the heart of the J2EE Connector Architecture and interacts with all the participants, such as the application server and application component, as well as the EIS system.










[bookmark: ch02lev1sec10] Enterprise Application Architectures

Enterprise Web applications have evolved a distinctive architecture over the years. These architectures have grown from simple Web Server�CGI script architectures to full-scale, multi-tier architectures.

The initial architectures had one major problem�the mixing of user interface logic and business logic. This resulted in Web applications that were difficult to maintain and not flexible enough to sustain enhancements. Separation of the user interface logic and business logic was the first step in standardizing Web application architectures.

Java technologies have been in step with the evolution of Web application architectures. The introduction of Java servlets made the development of Web applications easier. Developers could easily build Web applications that used Java servlets to generate the HTML code required for the user interface. The downside of this approach was a difficult-to-maintain application because the Java servlet was responsible for handling the business logic of the application as well as generating the user-interface code. Moreover, developing Java servlets was not an easy task.

Recognizing that there was a mixing of business logic and user interface logic in the Java servlet, the JSP specification came into existence. JSPs greatly simplify building Java servlets because the responsibility for generating the Java servlet code lies with the JSP engine. However, JSPs are not used for writing Java servlets. The main area of use for JSPs is in developing and embedding user-interface logic for Web applications.

The use of JSPs has spawned, to a major extent, standardized Web-application architectures. The two main architectures that have now come to be used are discussed in the following sections.

[bookmark: ch02lev2sec5] Model I Architecture

The Model I architecture consists of a division of the application into presentation layer and business-logic layer. The presentation-layer component delegates the processing of business logic to an embedded model-layer component.

The Model I architecture has its share of advantages and disadvantages. The clearest advantage is the separation of the Web application into the presentation and model layers. This ensures that the presentation layer is not tainted with any business logic�specific functionality and is solely responsible for rendering the user interface. The model layer is entirely responsible for handling the business logic of the application and does not need to have any user interface logic embedded in it, nor does it need to know how to generate the user interface.

Now you will take a closer look at this architecture in the context of Java technology. A Web application based on the Model I architecture can be built using JSPs and a set of Java classes. From Figure 2.3, you can see that the JSPs form the presentation layer and that Java classes or JavaBeans embedded in the JSPs form the model layer. Any request from the browser is delegated by the JSP to the JavaBean. The JavaBean applies the business logic to process the user request and generates the response. Any information sources that are required will be accessed by the JavaBean. The JavaBean's response is returned to the JSP, which formats the response data into the required user interface. Thus, there is potentially a one-to-one correspondence between the JavaBean and the JSP with no flow control (to decide the sequence of screens) existing in the application. The current JSP decides which screen the user should be presented with next, and so on.

[bookmark: ch02fig03]Figure 2.3. Model I architecture.

[image: graphics/02fig03.gif]


The main drawback of this architecture is that there is no explicit flow control in the application. This results in an application with little scope for reusability of functionality. More importantly, it is difficult to trace the overall flow of the application, especially when maintaining or enhancing the Web application functionality.

[bookmark: ch02lev2sec6] Model II Architecture, or the Model View Controller Architecture

The Model II architecture, also known as the Model View Controller (MVC) architecture, is essentially an improvement on the Model I architecture. The main drawback of the Model I architecture, as you learned in the previous section, is the lack of explicit flow control. This is addressed in the MVC architecture. The MVC architecture consists of the following three layers:


	Model� 
The model layer is where the business logic of the application resides. Interactions with information sources, such as databases or enterprise information systems, is taken care of by the model layer. Essentially, the model layer represents the information stored in the database or enterprise information system. Any business logic or rules required to massage and process this data based on client application requests is carried out by the model layer.



	View� 
The view layer of the MVC architecture is the presentation layer. Components of an application that are responsible for rendering the user interface for the application reside in the view layer. Unlike in the Model I architecture, the view layer does not directly interact with the model layer in the MVC architecture. The interaction is routed through the controller. This keeps the separation between the view and model layers. Moreover, the view layer is not required to determine the flow of the application. This is handled by the controller layer. The view layer delegates the user requests to the controller. The response generated from the controller layer is then formatted and rendered appropriately by the view layer.



	Controller� 
The controller layer is the significant addition to the MVC architecture. The controller is, in essence, the missing piece of the Model I architecture. The controller provides the flow control and routing of the workflow in the application. Which screen is to be presented in which sequence is determined by the controller. Moreover, the controller layer acts as a separation layer between the view layer and the model layer. The user request is obtained by the controller layer and forwarded to the model layer for processing. The response generated by the model layer is then picked up by the controller and returned to the view layer.





Figure 2.4 illustrates the Model II, or MVC, architecture.

[bookmark: ch02fig04]Figure 2.4. Model II architecture, also known as Model View Controller architecture.
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This architecture can be used for building Web applications using Java components and technologies. The view part of the architecture is responsible for the presentation layer; hence, you can use JSPs in the view. The view layer interacts with the controller layer. In an MVC architecture, the Java servlets form the controller part of the architecture. The Java servlets interact with the JSPs to obtain user requests and send responses based on the processing carried out in the model layer. The model layer contains not only the business logic but also the data logic. Hence, the model layer is made up of Java classes, JavaBeans, or EJBs.

To access information resources, such as databases and enterprise information systems, the model layer may use JDBC drivers or the resource adapters of JCA. The response generated by the Java classes or JavaBeans in the model layer is forwarded to the controller. Typically, there is one Java servlet in the application that acts as the flow control for the application and routes the user requests and responses in the application. The controller Java servlet in turn packages the response and passes it to the JSPs that make up the view layer of the MVC application. The JSPs then format and render the response data and display it to the user in the user interface, which is typically an HTML front end.










[bookmark: ch02lev1sec11] The Airline Ticket Booking System Example

The Internet- and Web-enabled applications have revolutionized the way businesses are carried out. Remember the days when to buy tickets for a vacation, you had to call up ticket agents, find the airlines, search for deals, and so on? Well, since the Internet took off, things haven't been the same. Now you have many Web sites from both third-party vendors and airlines offering anything from cars to cruises to vacation packages, with deal comparisons and what have you. Clearly, the consumer is the winner!

As a part of your learning experience using WebLogic Server, you will build a simple airline ticket booking system, which will model a real-world, Web-enabled airline ticket booking system. You'll begin by briefly outlining the features that will be provided by your airline ticket booking system.

[bookmark: ch02lev2sec7] Application Features

Users of the airline ticket booking system will have the ability to search for flights available for a certain destination on a certain date. After finding and selecting the flight required, a user can book a ticket. Only registered users will be allowed to book a ticket; hence, while booking the ticket, the user has the option either to provide authentication details or, if not registered, to register with the application.

After either a valid authentication or a valid registration, the user will be prompted with a confirmation screen that displays the booking details and asks for a confirmation from the user. The final step for the user is to confirm the order; the application will then allocate a seat on that flight to the user.

The airline ticket booking system will have some major limitations because you wish to keep the application simple. A user can book only a single one-way ticket to the required destination. There will be no arrival date or arrival time displayed on the ticket. Also, even though the credit card details of the user are captured, these will not be used to generate any billing information.

[bookmark: ch02lev2sec8] Application Design

You will be approaching the design of the airline ticket booking system in two ways: the database design and the class design. These two approaches are required because the application needs to persist data. Hence, the design discussion for the airline ticket booking system will include the Entity-Relationship (E-R) diagram and the class diagram.

[bookmark: ch02lev3sec3] E-R Diagram

Figure 2.5 shows the logical E-R diagram for the airline ticket booking system. After studying the requirements, you can identify the different entities involved in the application, such as the airline, passenger, flight, and ticket_info. These entities will need to be normalized to establish proper relationships. Flights can have different departure dates; hence, the flight entity can be further refined into a flight entity and flight_details entity. Because passengers purchase tickets for a flight, relationships are also defined between the passenger and ticket_info entitites and the ticket_info and flight entities.

[bookmark: ch02fig05]Figure 2.5. Logical Entity-Relationship diagram for the airline ticket booking system.
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[bookmark: ch02note01]Note

Normalized relationships in EJB 2.0 are not yet cleanly handled. Hence, if you need to define a relationship between two entities, EJB 2.0 mandates that the relationship columns between the two entities must be the same in terms of name and datatypes. For this MVC application, the columns of the airline and flight entities after normalization will not be the same, so you cannot use this level of normalization. For this reason, you will denormalize�store redundant information of the airline entity in the flight entity. The application will not have the airline entity; unfortunately, you have to live with this limitation until the specification is updated.


 

Next you will look at the detailed database table design for the airline ticket booking system.

[bookmark: ch02lev4sec1] FLIGHT

The FLIGHT table contains information about the different flights offered by the airlines. This table is a master data table. The table structure is listed in Table 2.1.

[bookmark: ch02table01]
Table 2.1. FLIGHT Table Structure



	
Column Name


	
Data Type


	
Remarks






	
flight_id


	
NUMBER


	
Represents the unique identifier for a flight of an airline.





	
airline_id


	
NUMBER


	
Represents the unique identifier for an airline.





	
airline_name


	
VARCHAR(20)


	
Represents the unique identifier for an airline.





	
from_location


	
VARCHAR(20)


	
Represents the location from which the flight begins.





	
to_location


	
VARCHAR(20)


	
Represents the destination of the flight.





	
departure_time


	
DATETIME


	
Represents the time the flight departs every day.





	
arrival_time


	
DATETIME


	
Represents the time the flight arrives every day.





	
duration


	
NUMBER


	
Represents the time taken for the flight.





	
total_seats


	
NUMBER


	
Represents the number of seats on this flight.








[bookmark: ch02lev4sec2] FLIGHT_DETAILS

The FLIGHT_DETAILS table contains information about the specific flights offered by the airlines. This table is a transaction table. The table structure is listed in Table 2.2.

[bookmark: ch02table02]
Table 2.2. FLIGHT_DETAILS Table Structure



	
Column Name


	
Data Type


	
Remarks






	
flight_id


	
NUMBER


	
Represents the unique identifier for a flight. This is a foreign key.





	
flight_departure_date


	
DATETIME


	
Represents the departure date for the flight.





	
price


	
NUMBER


	
Represents the price of the flight on a specific date.





	
available_seats


	
NUMBER


	
Represents the seats available on a specific date for a flight.








[bookmark: ch02lev4sec3] PASSENGER_PROFILE

The PASSENGER_PROFILE table contains information about the passengers registered with the application. This table is a transaction table. The table structure is listed in Table 2.3.

[bookmark: ch02table03]
Table 2.3. PASSENGER_PROFILE Table Structure



	
Column Name


	
Data Type


	
Remarks






	
profile_id


	
NUMBER


	
Represents the unique identifier for a passenger. This is a primary key.





	
password


	
VARCHAR(20)


	
Represents the password used by the passenger to authenticate with the application.





	
first_name


	
VARCHAR(20)


	
Represents the first name of the passenger.





	
last_name


	
VARCHAR(20)


	
Represents the last name of the passenger.





	
address


	
VARCHAR(20)


	
Represents the address of the passenger.





	
tel_no


	
VARCHAR(20)


	
Represents the telephone number of the passenger.





	
email_id


	
VARCHAR(20)


	
Represents the e-mail ID of the passenger.








[bookmark: ch02lev4sec4] CREDIT_CARD_DETAILS

The CREDIT_CARD_DETAILS table contains information about the credit cards of a passenger registered with the application. This table is a transaction table. The table structure is listed in Table 2.4.

[bookmark: ch02table04]
Table 2.4. CREDIT_CARD_DETAILS Table Structure



	
Column Name


	
Data Type


	
Remarks






	
profile_id


	
NUMBER


	
Represents the unique identifier for a passenger. This is a foreign key.





	
card_number


	
VARCHAR(20)


	
Represents the credit card number used by the passenger to purchase tickets.





	
card_type


	
VARCHAR(20)


	
Represents the credit card type used by the passenger.





	
expiration_month


	
VARCHAR(2)


	
Represents the expiration month of the credit card of the passenger.





	
expiration_year


	
VARCHAR(4)


	
Represents the expiration year of the credit card of the passenger.








[bookmark: ch02lev4sec5] TICKET_INFO

The TICKET_INFO table contains information about the tickets purchased by the passenger. This table is a transaction table. The table structure is listed in Table 2.5.

[bookmark: ch02table05]
Table 2.5. TICKET_INFO Table Structure



	
Column Name


	
Data Type


	
Remarks






	
ticket_id


	
NUMBER


	
Represents the unique identifier for a ticket.





	
profile_id


	
VARCHAR(8)


	
Represents the unique identifier for a passenger. This is a foreign key.





	
flight_id


	
NUMBER


	
Represents the flight number of the flight booked by the passenger. This is a foreign key.





	
flight_departure_date


	
DATETIME


	
Represents the departure date of the flight booked by the passenger.





	
status


	
VARCHAR(10)


	
Represents the status of the ticket purchased by a passenger.








[bookmark: ch02lev3sec4] Class Diagram

Figure 2.6 shows the class diagram for the airline ticket booking system. First, you will define the different entities in the application. From the database design, you already know about the airline, flight, passenger, and ticket entities. However, this will not suffice. You have to model your design on the Model View Controller architecture. Hence, you will organize your application classes in these layers and will require additional classes.

[bookmark: ch02fig06]Figure 2.6. Class diagram for the airline ticket booking system.
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Now, you will tackle the design layer by layer. You will cover a broad overview of the classes. The details of each class will be covered when you study each of the J2EE technologies supported by WebLogic Server.

[bookmark: ch02lev4sec6] Controller

You will have one servlet in your application that will perform the role of the Controller for the application. This will be the AirlineTicketBookingServlet class. All requests and responses between the browser and the rest of the airline ticket booking system will be routed through the AirlineTicketBookingServlet Java servlet. The AirlineTicketBooking Servlet class is organized in the com.sams.learnweblogic7.airlines.servlet package.

[bookmark: ch02lev4sec7] View

You will use JSPs for the different screens in your application. The JSPs will form the presentation layer for the application.

[bookmark: ch02lev4sec8] Model

Finally, the most important layer is the model layer, where the business logic and data logic for the airline ticket booking system application reside. The model layer consists of a set of EJBs. You will be using both session and entity beans in the application. You will take a look at the session beans first.

The user will interact via the Controller servlet with two session beans: CustomerServiceAgentBean and TicketSalesAgentBean. These are the two beans required to demarcate the two types of interactions that the user will have with the application. As long as the user performs interactions that do not need to have a session established with the application, the stateless session bean CustomerServiceAgentBean will process user requests. The CustomerServiceAgentBean is designed as a stateless session bean because it will process user requests, such as searching for available flights based on certain criteria, authenticating a user, and creating user profiles.

Once the user books a ticket and logs into the application, control is transferred to the stateful session bean TicketSalesAgentBean. The TicketSalesAgentBean provides services to book a ticket and retrieve the user's profile from the database. These business functions are performed by the session beans of the model layer. The CustomerServiceAgentBean and TicketSalesAgentBean classes are organized in the com.sams.learnweblogic7.airlines. sessionbean package.

The business logic part of the model layer interacts with the data logic part of the model layer. The data logic part of the model layer will be designed as a set of entity beans that will provide access to the required data for the airline ticket booking system application. The entity beans that you will design for the application are the FlightBean, PassengerBean, and TicketInfoBean. Each of these entity beans encapsulates a certain set of business data. The FlightBean provides the actual services to retrieve the available flights, which the CustomerServiceAgentBean session bean delegates to the FlightBean entity bean. The FlightBean entity bean encapsulates the result data of the search and provides methods to retrieve the result data. The PassengerBean entity bean encapsulates the data required for an authenticated user. The PassengerBean persists and retrieves the data associated with a users's profile registered with the application. The last entity bean that you will be designing for the application represents the ticket information after a user authenticates with the application and confirms the booking for a ticket. The TicketInfoBean provides a mechanism to create and retrieve the ticket information for a user.

The FlightBean, PassengerBean, and TicketInfoBean classes will be organized in the com.sams.learnweblogic7.airlines.entitybean package. You will be defining appropriate Home and Local interfaces for these entity beans.

Because the session beans will interact with the entity beans for processing and persisting the data flowing in the application, you will need to define a set of business objects that will be a replica of the entity beans they represent. These business objects are needed to ensure that the EJB entity bean classes and interfaces do not get directly referenced in the presentation layer or the MVCAppValueObject. The business objects are just plain Java classes that sufficiently isolate the entity bean data logic layer from the rest of the application. The three business object classes used are FlightDetails, PassengerProfile, and TicketDetails. They are grouped in the com.sams.learnweblogic7.airlines.businessobject package.

[bookmark: ch02lev4sec9] Support Classes

Because data will be passed back and forth across different layers in the MVC architecture of the airline ticket booking system application, you will define a MVCAppValueObject class, which will be used as a design contract between the model, view, and controller layers. The MVCAppValueObject is the only way that data will be consistently passed among the layers. This ensures that each of the layers can be sufficiently isolated from the others yet can interact with them. The MVCAppVAlueObject is a wrapper class over any data structure, normally a hash table.

The MVCAppValueObject class allows each of the layers to store data to be forwarded to the next layer for processing. For the constants of the application, you will define a MVCConstants class. For the fields that you will be using in the HTML forms in the View layer, you will define a JspFieldConstants class. The MVCAppValueObject, MVCConstants, and JspFieldConstants classes are organized in the com.sams.learnweblogic7.airlines.constants package.

You will build each of these components incrementally in the coming days.










[bookmark: ch02lev1sec12] Summary

Today you studied Java 2 Enterprise Edition concepts and the technologies involved in the J2EE specification. You started your day with a quick look at the background of application servers and the different features of application servers, such as instance pooling, connection management, transaction management, security, load balancing, and so on. You then took a brief look at the J2EE concepts and the three areas that the J2EE specification spans: components, containers, and connectors. After this, you started the main focus area for the day: the different technologies that make up the J2EE specification. These technologies were Java Servlet API, JavaServer Pages, JSP tag libraries, Enterprise JavaBeans, Java Transaction API, Java Message Services API, and the J2EE Connector Architecture.

The next part of the day was spent in understanding the Model View Controller architecture. You learned about the Model I and Model II architectures and how J2EE technologies fit in the MVC architecture.

In the final part of the day, we presented the requirements for a sample MVC application, the airline ticket booking system, that you will build as you learn each of the technologies that the WebLogic Server supports. You then worked on designing the MVC application. As a part of the design activities, you saw the Entity-Relationship diagram for the database that will be used in the airline ticket booking system application. You then discovered the different classes for the MVC application and learned the packages in which they are organized.

This completes your initial introduction to the J2EE specification and the technologies involved in it. You are set to begin your journey in the study of WebLogic Server!










[bookmark: ch02lev1sec13] Q&A

	[bookmark: qad1e7086]Q1:	Since WebLogic Server supports J2EE specification version 1.3, does this mean that applications based on any of the J2EE technologies (like Java servlets and JavaServer Pages) and developed in a different application server run on WebLogic Server 7.0?



	[bookmark: qad1e7091]
          A1:
        	Yes. As long as the applications built on application servers of other vendors comply with the technologies in J2EE specification 1.3 and do not use any proprietary code, the applications will be guaranteed to run without any problems on WebLogic Server 7.0.



	[bookmark: qad1e7097]Q2:	I have not seen any reference to the JavaMail API. Does WebLogic Server support the JavaMail API?



	[bookmark: qad1e7108]
          A2:
        	WebLogic Server 7.0 does support the JavaMail API version 1.1.3. Applications deployed in WebLogic Server can access mailing functionality, including support for the Simple Mail Transfer Protocol (SMTP) and Internet Message Access Protocol (IMAP) protocols. But the Post Office Protocol (POP3) protocol is not supported by default. You can work around this by downloading the relevant .jar file from the Java Web site and include the .jar in the CLASSPATH.















[bookmark: ch02lev1sec14] Workshop

The quiz is provided to help you solidify your understanding of the material covered today. Answers to the quiz questions are in Appendix A. Try to understand the quiz before continuing to tomorrow's lesson.










[bookmark: ch02lev1sec15] Quiz

	[bookmark: ch02que01]1:	What are the different roles defined in the J2EE specification?



	[bookmark: ch02que02]2:	What are the design contracts supported in Enterprise JavaBeans?



	[bookmark: ch02que03]3:	List the different architectures used for enterprise applications.















[bookmark: ch03]Day 3. Working with Servlets

In yesterday's session you learned important concepts and technologies that form part of J2EE. You started the day with a brief introduction to J2EE and then moved on to understand the concepts of each of the J2EE technologies, such as Java servlets, JavaServer Pages, JDBC, JNDI, Enterprise JavaBeans, and Java Message Service API. In the final part of yesterday's session, you learned the problem statement of the Airline Ticket Booking System MVC application case study and then went on to design the class diagram and ER diagram for the application.

Before starting today's session, we recommend that you read Appendix B, which details the steps required to install BEA WebLogic Server 7.0, as provided in the CD-ROM. This will prepare the ground for the sample applications you will build during the next three weeks.

The next two days will cover the first server-side Java technology supported by WebLogic, the Java Servlet API 2.3 specification. You will study Java servlet concepts, the Java Servlet API, and different techniques for session handling; finally, you will write a sample Java servlet and deploy it in the WebLogic Server. In addition to the basics of Java servlets, in tomorrow's session, you will be studying the advanced concepts of Java servlets such as filters and listeners. At the end of tomorrow's session, you will be building the first element of the Airline Ticket Booking System MVC application case study, the Controller servlet.










[bookmark: ch03lev1sec1] Introduction to Servlets

A Java servlet is a server-side Java application to generate dynamic content for a Web application. Servlets are used to extend the server-side functionality of a Web server by enabling writing of powerful server-side applications. Since the Servlet API is a part of the J2EE framework, servlets are a Java extension to Web servers.

Servlets are Java components and, hence, platform-independent Java classes that are dynamically loaded by Java-enabled Web servers and application servers.

On its own, a Web server serves only static pages. This limits the usefulness of Web servers for enhancing the user experience via a browser. Consider what would happen if your favorite online shopping Web site were a set of static HTML pages. If the marketing department chose to offer a special price for a product, then their Web site administrator would have to edit the product file before you could see the price. Now, consider a scenario where the price change would have applied to a hundred products. It would be a nightmare for the Web site administrator!

To avoid these issues and keep the content of Web applications up to date, server-side Web applications are increasingly being introduced and deployed.

[bookmark: ch03lev2sec1] Servlets and CGI: A Comparison

Since dynamic content is generated by a server-side program executed by the Web server as a separate process, a consistent mechanism of interprocess communication between the Web server and the server-side program has had to be defined. This consistent interprocess communication mechanism is essentially a set of predefined environment variables that a Web server populates and that a server-side program, called a CGI program, expects. A Web server sets the values to these environment variables, which are then read by the separately spawned CGI program as input. The CGI program processes this input and returns the generated dynamic content to the Web server to be forwarded to the user's browser. CGI programs are primarily Unix shell scripts or programs written in the Perl language.

Even though CGI programs are the simplest ways to develop server-side Web applications, they have significant drawbacks. One of the major problems is the overhead for the Web server for executing the CGI programs for each browser request. The execution of a CGI program by the Web server for each browser request is essentially a new process that is spawned. This spawning of new processes per browser request adds a significant overhead to the Web server and the operating system in which the Web server is running. For a Web site with a lot of traffic, the Web server will end up giving a poor response because of this overhead. Moreover, there is a limited mechanism of communication between the CGI program and the Web server.

Java servlets address the problems associated with CGI. A servlet container provides the environment to execute Java servlets. A Web server forwards a request to execute a servlet to the servlet container. The servlet container then appropriately loads a servlet (if it is not loaded) and dispatches the request to the appropriate servlet running within the servlet container. Servlet containers that interact with Web servers are of three distinct types: in-process, out-of-process, and standalone. An in-process servlet container runs as a part of the overall Web server process. No separate process is launched to run the servlet container. WebLogic Server is a good example of an in-process servlet container. An out-of-process servlet container runs as a separate process from the Web server process. Such a servlet container is normally a third-party plug-in for Web servers. An example of this type is the JRun servlet engine. Interprocess communication between the Web server process and the servlet container process occurs using sockets. The third type of servlet container is a standalone servlet container. In this type, the servlet container is an all-inclusive application that contains the Web server within itself. Hence, no separate Web server is needed in this case. An example of this is the Tomcat servlet container. The important point to note here is that irrespective of the type of the servlet container, a servlet is not executed as a separate process but runs as a separate "thread" within the process boundaries of the servlet container. Hence, the new process overhead encountered in CGI programs is avoided.

The Java Servlet API is an extension to the standard Java packages and marks the first move of Java from the standard application domain to the server side.

[bookmark: ch03note01]Note

Proprietary extensions to the popular Web servers such as Netscape Web Server and the Microsoft Internet Information Server (IIS) have been defined to enable integration of server-side Web applications with the respective Web server. These extensions are NSAPI and ISAPI for the Netscape and Microsoft Web servers, respectively. The problem with these extensions is that they are proprietary, thus inhibiting developers from writing Web applications compatible with both the servers.

The Java Servlet API, on the other hand, relies on the platform-independent nature of Java. Since Java servlet engines are available for both of these Web servers, as well as the Open Source Web servers (such as Apache), this extends the platform independence of Java to server independence.


 

[bookmark: ch03lev2sec2] WebLogic's Support for HTTP Servlets

Now that you have an idea of what Java servlets are all about, you can take a look at the support for Java servlets provided by WebLogic Server.

From Figure 3.1 you can see that WebLogic Server contains the servlet engine to support the execution and deployment of servlets. The servlet engine in WebLogic Server version 7.0 supports the Java Servlet API version 2.3 specification. Part of this support includes support of the following important features:


	Filters� 
Filters are intermediate preprocessors of a servlet request and response. A filter is a Java class registered with the WebLogic Server as a "filter" for URLs or servlets. On receiving a request for the registered URLs or servlets, the server intercepts the request or response and forwards it to the filter class. The filter class preprocesses the request or response contents and passes this on to the servlet.



	Listeners and events� 
Listeners are modeled on the Java AWT event listener model. Listeners are special classes registered with the WebLogic Server that are invoked on every life-cycle stage of the servlet being monitored. For example, a listener listening for the initialization event of a servlet can perform logging of the initialization stage of the servlet.





[bookmark: ch03fig01]Figure 3.1. WebLogic Server and its components.

[image: graphics/03fig01.jpg]


Apart from these features, the Servlet 2.3 specification has also simplified and standardized the deployment process, allowing the registering of files to be deployed in a manifest file while creating the deployment .war file.

[bookmark: ch03lev2sec3] Life Cycle of Servlets

Since servlets are special Java programs executed by the Java-enabled Web server, there is a life cycle associated with servlets. As you can see in Figure 3.2, there are three stages in the life cycle of a servlet: initialization, managing request/response, and termination.

[bookmark: ch03fig02]Figure 3.2. Life cycle of a servlet.

[image: graphics/03fig02.gif]


[bookmark: ch03lev3sec1] Initialization

The servlet is initialized by the WebLogic Server when the WebLogic Server is started. During initialization, any parameters required for the servlet initialization are passed to the servlet. Initialization in servlets can be performed in a declarative or programmatic fashion:


	Declarative initialization� 
In declarative initialization, the initialization parameters and their values for a servlet are defined in the deployment descriptor file web.xml. The servlet can access these initialization parameters by calling the getInitParameter(String paramName) method of the GenericServlet base class.



	Programmatic initialization� 
In programmatic initialization, the initialization code for the servlet is defined in the init() method. The WebLogic Server executes the init() method only once during initialization.





[bookmark: ch03note02]Tip

If you need to set any initialization parameters for your servlet, for example, opening a database connection for use in the servlet, do this in the init() method. Also, any initialization parameters or global properties for the servlet can be defined in the deployment descriptor file for the servlet (web.xml).


 

[bookmark: ch03lev3sec2] Manage Request and Response

Any requests received by the Web server are forwarded to the servlet to handle. The servlet contains a service() method to manage the request, process it, and send back the response. You will write your server-side application code in this method. The service() method contains a request object and response object as parameters. These are used by the servlet to process the request and send the response. The Web server packages the request data in the request object and uses the response object to send the response to the client application. The service() method is used throughout the life cycle of the servlet.

[bookmark: ch03lev3sec3] Termination

At the end of the life cycle of the servlet, the server shuts down the servlet and frees up resources. You as a developer can use the destroy() method to do any cleanup before the servlet is removed from the WebLogic Server's memory.

[bookmark: ch03note03]Tip

If you need to free up any resources, for example, closing a database connection (or any other open file such as a trace or log file) that has been used in the servlet, do this in the destroy() method.


 

[bookmark: ch03lev2sec4] Multithreaded and Single-Threaded Models of Servlets

Java is one of the few languages that support multithreading across different operating systems as long as the underlying operating system supports multithreading. Multithreaded support in the Java language means that you can develop pieces of code that can be executed concurrently by the Java interpreter (Java Virtual Machine, or JVM) as separate "threads" of execution within a single process. One example of writing a program with explicit separate threads of execution is using the java.lang.Thread class in the standard edition Java Development Kit (JDK). The enterprise edition of Java takes this support for multithreading further and incorporates the same multithreaded behavior in all the J2EE technologies. WebLogic Server 7 provides this support for multithreaded behavior in servlets.

What this implies is that when a Java servlet is loaded by the WebLogic Server's servlet engine, the Java servlet can potentially service concurrent user requests. The servlet container in WebLogic Server accomplishes this by creating and executing copies of a method of the servlet in separate threads. The implication for a developer is that any variables that have scope of the servlet class, that is, instance variables of the servlet, can be potentially modified by any of the different threads in which the copies of a method execute. Hence, you must be careful while designing the scope of variables for a servlet. This behavior of the servlet is called the multithreaded model and is the default behavior for all servlets.

If there are class variables that need to be kept safe in a concurrent-processing scenario, the Servlet API defines a thread-safe model called the single-threaded model. When a servlet is used in a single-threaded model, the WebLogic Server creates multiple instances of the servlet for each new user request. Once a servlet is associated with a browser, the WebLogic Server maintains this association and reuses the same servlet to process the request.

In order to make a servlet work in a single-threaded model, the servlet must implement the SingleThreadModel interface, as follows:


public class MyTestSingleThreadedServlet extends HttpServlet 
                                       implements SingleThreadModel
{
    ...
}


There are no methods in the SingleThreadModel interface for you to implement. Once the servlet is declared to implement the SingleThreadModel interface, the servlet container in the WebLogic Server guarantees that the service() method of the servlet is not executed concurrently by two separate threads. The servlet container ensures that concurrency is maintained by either synchronizing access to the servlet's instance or by creating a separate instance of the servlet for each new user request.

[bookmark: ch03note04]Tip

WebLogic Server provides support for defining a pool of the instances for the servlet. This pool is initialized when the servlet is initialized for the first time by the server. If the pool size is less than the average number of concurrent requests received for the servlet, the WebLogic Server increases the pool count. This setting of the pool size can be done by setting the value for the SingleThreadedServletPoolSize parameter in the WebLogic Server using the server administration console.


 

[bookmark: ch03lev2sec5] Flowchart for Developing Servlets

You will be following the steps listed in the flowchart in Figure 3.3 for developing your sample servlets throughout Day 3 and Day 4, "Advanced Servlet Techniques."

[bookmark: ch03fig03]Figure 3.3. Flowchart for developing servlets.

[image: graphics/03fig03.jpg]


In step 1, you define the requirements for your sample application. This is essentially the problem statement for developing the servlet.

In step 2, you design the static and dynamic behavior of the servlet. The static design consists of the class diagram and the package diagram for the servlet. The dynamic behavior is modeled by the sequence diagram.

In step 3, you set up the deployment environment for the servlet. Since servlets are Web applications, they are deployed in the applications directory as a separate Web application. The actual components of the Web application, including the classes, static HTML files, images, and so on, are kept in the WEB-INF directory. Apart from this, you need to have the environment consisting of the PATH and CLASSPATH variables set up in the MS-DOS prompt, where you perform the next step.

In step 4, you compile the servlet and the support classes using the javac compiler. This step assumes that the relevant CLASSPATH is correctly set.

In step 5, you create the Web archive file, which contains all the components of this servlet application, including the servlet classes, static HTML pages, and images. The Web archive file is essentially a Java archive file renamed with the .war extension.

The final stage of deployment for the servlet application is copying this Web archive .war file in the target deployment directory, which is the applications directory in your WebLogic instance domain.










[bookmark: ch03lev1sec2] Core HTTP Servlet API

As you can see from Figure 3.4, when the HttpServlet receives a request from the browser, the service() method in the servlet is called, which in turn calls either the doGet() or doPost() methods in the servlet, depending on the type of HTTP request (GET or POST). The request data is received by the servlet from the browser as URL-encoded name-value pairs.

[bookmark: ch03fig04]Figure 3.4. HTTP servlet request model.

[image: graphics/03fig04.gif]


[bookmark: ch03lev2sec6] The service() Method

This method is called for every request received by the HttpServlet from the browser. It is optional for a servlet to override this method.

[bookmark: ch03lev2sec7] The doGet() Method

This method is called for every HTTP GET request received by the servlet from the browser. All application code to process the GET requests should be written in this method. The doGet() method receives a prepopulated HttpServletRequest object. A second parameter received by this method is the HttpServletResponse object. The doGet() method processes the input from the browser from the HttpServletRequest object. The doGet() method sends the response back to the browser using the HttpServletResponse object. The doGet() method should be overridden by your servlet.

[bookmark: ch03lev2sec8] The doPost() Method

This method is called for every HTTP POST request received by the servlet from the browser. All application code to process the POST requests should be written in this method. The doPost() method receives a prepopulated HttpServletRequest object. A second parameter received by this method is the HttpServletResponse object. The doPost() method processes the input from the browser from the HttpServletRequest object. The doPost() method sends the response back to the browser using the HttpServletResponse object. The doPost() method should be overridden by your servlet.

[bookmark: ch03lev2sec9] HttpServletRequest

The HttpServletRequest encapsulates the HTTP request received by the servlet from the browser. It is the responsibility of the servlet engine present in the WebLogic Server to prepopulate this object with the request data when passing these as parameters to the doGet() and doPost() methods. The HttpServletRequest object provides a set of methods for retrieving the request data as well as retrieving the reference to the HttpSession object. The HttpServletRequest object also provides a method to retrieve the input stream from the browser to the servlet. This enables the servlet to process input data from the input stream if required.

The HttpServletRequest object has the following methods:


java.util.Enumeration getParameterNames() 


The servlet can use this method to retrieve all the parameter names received in the request from the browser.


getParameter(String paramaterName) 


The servlet uses this method to retrieve the value of a specific parameter. The parameter name whose value is to be retrieved is passed to this method.


String [] getParameterValues(String parameterName) 


If multiple values for a parameter (such as a checkbox or a multiple-selection box) are received in the request, the servlet can use this method to extract an array of these values for the parameter.


getMethod() 


A servlet can use this method to detect the type of the request. The method returns a String object containing either a GET or POST (or PUT).


getSession() 


This method can be used by the servlet to retrieve an HttpSession object. The HttpSession object can be used for state maintenance, as you shall see throughout this day.

[bookmark: ch03lev2sec10] HttpServletResponse

The HttpServletResponse encapsulates the HTTP response sent by the servlet to the browser. It is the responsibility of the servlet engine present in the WebLogic Server to prepopulate this object with the output stream from the servlet to the browser. This enables the servlet to send output data from the servlet to the browser.

The HttpServletResponse object has the following methods:


getWriter() 


This method is used by the servlet to retrieve a handle of the output stream to the browser. The servlet uses this method to retrieve a PrintWriter object that can be used to write the actual output to the browser.


setContentType(String mimeType) 


This method is used by the servlet to set the MIME type of the response data sent to the browser. The browser uses this MIME type to interpret the data being received from the servlet. For example, if the servlet is sending HTML data to the browser, it calls this method as follows:


res.setContentType("text/html"); 


where res is an instance of the HttpServletResponse class.










[bookmark: ch03lev1sec3] Sessions

HTTP, the protocol used for communication between a browser and the Web server, is essentially stateless. This means that the Web server does not remember interaction with the browser.

A session is an interaction between the Web server and a client browser that is remembered by the Web server. The importance of maintaining a session becomes evident when developing server-side applications where the application needs to be able to identify and associate different browser requests with the respective browsers. Hence, sessions are primarily used to create a state between the browser and the Web server.

Maintaining a session can be carried out either on the server side or on the client side.

There are four primary ways of implementing session handling in your applications:


	Session handling using hidden variables� 
This is a server-side method of session handling. The developer assumes responsibility for maintaining the session.



	Session handling using cookies� 
Maintaining a session using cookies requires support from the browser. Hence, this method is a client-side way of session handling.



	Session handling using URL rewriting� 
URL rewriting is primarily the developer's responsibility since the modification of the URL is done by the server-side application.



	Session handling using the HttpSession API� 
The HttpSession API provides a full range of support for state maintenance. This method is a server-side state maintenance since the association between the browser and the server is supported by the server's implementation of the Java servlet specification.





WebLogic Server provides support for the session-handling techniques using URL rewriting, cookies, and the HttpSession API. Since the responsibility of maintaining a session rests with the developer in session handling using hidden variables, there is no support expected from WebLogic Server for this technique.

These different types of session handling will be demonstrated using a shopping cart servlet example. The shopping cart is one of the simplest and most intuitive ways to demonstrate session maintenance.

The shopping cart servlet application consists of two pages served to the user. The book-listing page is where users can see the list of books in the shop and select books to add to their shopping cart. The second page displays the contents of the shopping cart to the user. The session handling performed for this servlet is the shopping cart for each user who accesses the online shop using his or her browser.

[bookmark: ch03lev2sec11] Shopping Cart Servlet Design

Now that the problem statement is clear, you can begin work on the design of the shopping cart servlet application and then implement each method of session handling. The design will be defined for the user interface as well as the shopping cart servlet.

The book-listing page will be divided into three zones: header, book listing, and footer. The cart-viewing page will be divided into three similar zones: header, shopping cart contents, and footer. By dividing the pages into these zones, you can identify and separate the static content of the page from the dynamic content. This helps you to develop code that can be reused for generating the static content.

The class diagram in Figure 3.5 shows the different classes in the shopping cart servlet:


	BookShoppingServlet� 
The main class in your application, which extends the HttpServlet class since it services HTTP requests from browsers.



	Book� 
Stores the book name, book quantity, and the book price for each book. Your online shop is a small one; you will sell only three books.



	Utility� 
A support class that provides functionality that can be reused not only for your application but also for other applications that you will be developing as you go along in this book.





[bookmark: ch03fig05]Figure 3.5. Class diagram of the BookShoppingServlet.
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Now take a detailed look at each of the classes.

The BookShoppingServlet servlet services the GET and POST requests from the browser. Hence, it has the doGet() and doPost() methods. The main function supported by the servlet is session maintenance, by which it maintains the contents of the shopping cart for each user. Apart from this, BookShoppingServlet contains additional methods to display the book-listing and shopping cart contents pages.

The Book class represents your domain object. Hence, it is used as a holder for storing the attributes of the books that you will be offering for purchase, such as the book ID, book title, price, and quantity to be purchased. The Book class has getter (also known as accessor) methods to retrieve and setter (also known as mutator) methods to set the attributes for a book.

The Utility class is a helper class that provides general-purpose functionality in a single location. For your application, the Utility class provides methods for currency format conversion, rounding, and so on.

The three classes for your application will be organized in different packages. From the package diagram in Figure 3.6, you can see that there will be two packages for your application:


com.sams.learnweblogic7.servlets 
com.sams.learnweblogic7.utils


[bookmark: ch03fig06]Figure 3.6. Package diagram for the BookShoppingServlet.
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The com.sams.learnweblogic7.servlets package will contain the BookShoppingServlet and the Book class. The com.sams.learnweblogic7.utils package will contain the Utility class.

[bookmark: ch03lev2sec12] The Example Servlet's Dynamic Behavior

The static design for your application is now in place. The structure and the organization of the application are complete. The next step is to understand the dynamic behavior of the application. For this, take a look at another UML diagram, the sequence diagram. The sequence diagram is a depiction of the flow of events that will occur in your application.

From Figure 3.7, you can see that all requests are initiated by the Browser class, which is a logical representation for the user's browser. The BookShoppingServlet is the only point of interaction for the Browser class. The interaction is initiated by calling the doGet() method of the BookShoppingServlet. The doGet() method performs the generation of the book-listing page and then kicks off the session-handling functionality to determine and define the user's session.

[bookmark: ch03fig07]Figure 3.7. Sequence diagram for the BookShoppingServlet.

[image: graphics/03fig07.gif]


The other important interaction between the Browser and the BookShoppingServlet is the calling of the doPost() method by the Browser. This method is called when the user performs the "Add to Cart" action in the browser. The other interactions in the sequence diagram are between the BookShoppingServlet and the Book and Utility classes, which are kicked off within the primary doGet() and doPost() method calls.

Since the goal is a simple application, a lot of the functionality of the shopping cart is limited. One limitation is that the users will not be able to remove their selections from their shopping carts. A utopian shopping cart for businesses!

[bookmark: ch03lev2sec13] Session Handling: Hidden Variables

In this technique, the developer assumes responsibility for implementing the session-handling functionality. The servlet generates a random identification for a client. This can be as simple as a random number generated using the Java API. The servlet generates this identification when the logical client session is initiated, say, by logging in to your servlet application. The servlet writes this identification to every page served to the client browser until a logout is called by the client browser. On every request sent by the browser to the servlet�for example, submission of data in an HTML form�the session identifier is also sent to the servlet. The servlet uses this identifier to maintain a logical session for the client. After processing the data, the servlet uses the same identifier and passes it as a hidden value in the HTML page sent to the browser as a response.

Since this technique is not tied to any server, it can be implemented for any application server. However, the developer bears responsibility for creating and maintaining the session. This technique is difficult to implement. Also, if the user refers to a page outside the application, then the context is lost and the session can break.

[bookmark: ch03lev2sec14] Sample Program

Now, go ahead and take a look at a sample program that implements this session-handling technique (see Listing 3.1).

[bookmark: ch03list01]Listing 3.1 BookShoppingServlet.java


/******************************************************************************
  * Class Name:BookShoppingServlet
  * Extends:HttpServlet
  * Description:Shopping Cart Application Using Hidden Variables,
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/

package com.sams.learnweblogic7.servlets;

//import the utils package
import com.sams.learnweblogic7.utils.*;

//importing standard servlet packages
import javax.servlet.*;
import javax.servlet.http.*;

//import io,util, and math packages
import java.io.*;
import java.util.*;
import java.math.*;

public class BookShoppingServlet extends HttpServlet
{

    Book book1;
    Book book2;
     Book book3;

    PrintWriter out;

    private static final int DEFAULT_ZERO_VALUE = 0;
    private static final String EXAMPLE_TYPE
            = "Shopping Cart Using Hidden Variables";

/**
*  This method obtains the names of the books and their prices from the
*  initialization parameters, which are set in the web.xml file.
*  It then creates book objects which persist for the life of the servlet.
* @param config A servlet configuration object used by a servlet
*     container used to pass information to a servlet during initialization
* @exception ServletException Defines a general exception a servlet
*     can throw when it encounters difficulty. Extends java.lang.exception
*/

    public void init(ServletConfig config) throws ServletException
    {
        super.init(config);

        //getting the init params
        String book1Id = config.getInitParameter("book1Id");
        String book1Name = config.getInitParameter("book1Name");
        double book1Price
= new Double(config.getInitParameter("book1Price")).doubleValue();
        String book1Image = config.getInitParameter("book1Image");
        String book1Description = config.getInitParameter("book1Description");
        book1
= new Book(book1Id,book1Name,book1Price,book1Image,book1Description);

        String book2Id = config.getInitParameter("book2Id");
        String book2Name = config.getInitParameter("book2Name");
        double book2Price
= new Double(config.getInitParameter("book2Price")).doubleValue();
        String book2Image = config.getInitParameter("book2Image");
        String book2Description = config.getInitParameter("book2Description");
        book2
= new Book(book2Id,book2Name,book2Price,book2Image,book2Description);

        String book3Id = config.getInitParameter("book3Id");
        String book3Name = config.getInitParameter("book3Name");
        double book3Price
= new Double(config.getInitParameter("book3Price")).doubleValue();
        String book3Image = config.getInitParameter("book3Image");
        String book3Description = config.getInitParameter("book3Description");
        book3
= new Book(book3Id,book3Name,book3Price,book3Image,book3Description);

    }//end of init

    /**
         * This method is called when the user enters the path
         * of the servlet in the address bar space
         *
         *  or when he clicks on viewcart button.
         *
         * @exception ServletException Defines a general exception a servlet
         * can throw when it encounters difficulty. Extends java.lang.Exception
         * @exception IOException Signals that an I/O exception of some sort
         * has occurred. This class is the general class of exceptions,
         * produced by failed or interrupted I/O operations.
         * @param req The request object passed by the servlet container as an
         *      argument to the servlet's doGet / doPost method
         * @param res The response object is created by the servlet container
         *      and passed to the servlet's doGet/doPost method
         */

    public void doGet(HttpServletRequest req, HttpServletResponse res)
                                          throws ServletException, IOException{
        doPost(req, res);
    }

    public void doPost(HttpServletRequest req, HttpServletResponse res)
                                          throws ServletException, IOException{
        res.setContentType("text/html");
        out = res.getWriter();
        String exampleType = "Book Shopping Cart using Hidden Variables";
        writeHeaderZone(out,EXAMPLE_TYPE);
        doSessionUsingHiddenVariables(out, req);
        writeFooterZone(out);
    }//end of doPost

    public void doSessionUsingHiddenVariables(PrintWriter outputObject,
            HttpServletRequest req){
        String clickedButton
= (req.getParameter("buttonName") == null)?"":req.getParameter("buttonName");
        if(clickedButton.equals("view"))
        {
            outputObject.println("<FORM name=\"viewcart\"
                    action=\"/ShoppingApp/BookShoppingServlet\
                    "method=\"get\">");
            outputObject.println("<B>
                    <font face = \"Verdana\" color=\"blue\" size=-2>
                    <p align = \"right\">Shopping Cart using Hidden Variables</p>
                    </font></B>");
            int hiddenBook1Qty
= Utility.getDefaultValue(req.getParameter("hiddenBook1Qty"),0);
            int hiddenBook2Qty
= Utility.getDefaultValue(req.getParameter("hiddenBook2Qty"),0);
            int hiddenBook3Qty
= Utility.getDefaultValue(req.getParameter("hiddenBook3Qty"),0);
            writeViewCartZone(outputObject, hiddenBook1Qty, hiddenBook2Qty,
                     hiddenBook3Qty);
            outputObject.println("<p align =\"center\">
                    <INPUT type=\"submit\" name=\"buttonName\"
                    value=\"Empty Shopping Cart\"></p>");
        }
        else
        {
             outputObject.println("<FORM name=\"addToCart\"
                     action=\"/ShoppingApp/BookShoppingServlet\"
                     method=\"post\">");
            outputObject.println("<B>
                    <font face = \"Verdana\" color=\"blue\" size=-2>
                    <p align = \"right\">Shopping Cart using Hidden
                    Variables</p>
                    </font></B>");
            writeBookListZone(outputObject);
            outputObject.println("<CENTER><TABLE width = 100%><TR>");
            writeHiddenVariable(outputObject, req);
            outputObject.println("<TD align = \"center\">
                    <INPUT type=\"submit\" name=\"buttonName\
                    "value=\"add\"></TD>");
            outputObject.println("<TD align = \"center\">
                    <INPUT type=\"submit\" name=\"buttonName\"
                    value=\"view\"></TD>");
            outputObject.println("</TR></TABLE></CENTER>");
        }
        //close form tags
        outputObject.println("</FORM>");
    }

    public void writeHiddenVariable(PrintWriter outputObject,
            HttpServletRequest req){
        int hiddenBook1Qty
= Utility.getDefaultValue(req.getParameter("hiddenBook1Qty"),0)+
Utility.getDefaultValue(req.getParameter("book1_qty"),0);
        int hiddenBook2Qty
= Utility.getDefaultValue(req.getParameter("hiddenBook2Qty"),0)+
 Utility.getDefaultValue(req.getParameter("book2_qty"),0);
        int hiddenBook3Qty
= Utility.getDefaultValue(req.getParameter("hiddenBook3Qty"),0)+
Utility.getDefaultValue(req.getParameter("book3_qty"),0);
        outputObject.println("<INPUT type=\"hidden\" name = \"hiddenBook1Qty\"
                value = \""+hiddenBook1Qty+"\">");
        outputObject.println("<INPUT type=\"hidden\" name = \"hiddenBook2Qty\"
                value = \""+hiddenBook2Qty+"\">");
        outputObject.println("<INPUT type=\"hidden\" name = \"hiddenBook3Qty\"
                value = \""+hiddenBook3Qty+"\">");
    }

        // ********    GENERIC FUNCTIONS    **************//
    public void writeHeaderZone(PrintWriter outputObject, String title){
        outputObject.println("<HTML><TITLE>"+title+"</TITLE>");
        outputObject.println("<BODY><FONT face=\"Arial\" size=\"-1\">");
    }

    public void writeFooterZone(PrintWriter outputObject){
        outputObject.println("</FONT></BODY></HTML>");
    }

    public void writeBookListZone(PrintWriter outputObject){
        outputObject.println("<CENTER><B>Most popular books from Sams
                Publishing</B></CENTER><BR>");
        outputObject.println("<TABLE width = 100%");
        outputObject.println("<TR><TH>&nbsp;</TH>
                <TH>Book Name and Description</TH>
                <TH>Book Price</TH>
                <TH>No of Books to add to cart</TH></TR>");
        outputObject.println("<TR bgcolor='#cccc99'>
                <TD><img src="+book1.getImagePath()+"></TD>
                <TD align='left'><b>"+book1.getBookName()+"</b>
                <BR>"+book1.getBookDescription()+"</TD>
                <TD align='center'>$"+book1.getBookPrice()+"</TD>
                <TD align='center'><INPUT type='text' name='book1_qty'
                size=3></TD>
                </TR>");
        outputObject.println("<TR bgcolor='#eeeeee'>
                <TD><img src="+book2.getImagePath()+"></TD>
                <TD align='left'><b>"+book2.getBookName()+"</b>
                <BR>"+book2.getBookDescription()+"</TD>
                <TD align='center'>$"+book2.getBookPrice()+"</TD>
                <TD align='center'><INPUT type='text' name='book2_qty'
                size=3></TD>
                </TR>");
        outputObject.println("<TR bgcolor='#cccc99'>
                <TD><img src="+book3.getImagePath()+"></TD>
                <TD align='left'><b>"+book3.getBookName()+"</b>
                <BR>"+book3.getBookDescription()+"</TD>
                <TD align='center'>$"+book3.getBookPrice()+"</TD>
                <TD align='center'><INPUT type='text' name='book3_qty' size=3></TD>
                </TR>");
        outputObject.println("</TD></TR></TABLE><BR>");
    }

    public void writeViewCartZone(PrintWriter outputObject, int book1Qty,
            int book2Qty, int book3Qty){
        double totBook1Price
= Utility.getRoundedAmount(book1Qty * book1.getBookPrice());
        double totBook2Price
= Utility.getRoundedAmount(book2Qty * book2.getBookPrice());
        double totBook3Price
= Utility.getRoundedAmount(book3Qty * book3.getBookPrice());
        double grandTotal = totBook1Price + totBook2Price + totBook3Price;
        outputObject.println("<TABLE width = 100%>");
        outputObject.println("<CENTER><B>Your Shopping Cart Contains:</B>
                </CENTER><BR>");
        outputObject.println("<TR><TH>&nbsp;</TH>
                <TH>Book Name and description</TH><TH>Book Price</TH>
                <TH>Qty</TH><TH>Total for each book</TH></TR>");
        outputObject.println("<TR bgcolor='#cccc99'>
                <TD><img src="+book1.getImagePath()+"></TD>
                <TDalign='left'><b>"+book1.getBookName()+"</b>
                <BR>"+book1.getBookDescription()+"</TD><TD align='left'>
                $"+book1.getBookPrice()+"</TD><TD align
                ='center'>"+book1Qty+"</TD><TD
                align='center'>$"+totBook1Price+"</FONT></TD></TR>");
        outputObject.println("<TR bgcolor='#eeeeee'>
                <TD><img src="+book2.getImagePath()+"></TD>
                <TD align='left'><b>"+book2.getBookName()+"</b>
                <BR>"+book2.getBookDescription()+"</TD><TD align='left'>
                $"+book2.getBookPrice()+"</TD><TD align
                ='center'>"+book2Qty+"</TD><TD
                align='center'>$"+totBook2Price+"</FONT></TD></TR>");
        outputObject.println("<TR bgcolor='#cccc99'>
                <TD><img src="+book3.getImagePath()+"></TD>
                <TD align='left'><b>"+book3.getBookName()+"</b>
                <BR>"+book3.getBookDescription()+"</TD><TD align='left'>
                $"+book3.getBookPrice()+"</TD><TD align
                ='center'>"+book3Qty+"</TD>
                <TD align='center'>$"+totBook3Price+"</FONT></TD></TR>");
        outputObject.println("<TR bgcolor='#eeeeee'><TD>&nbsp;</TD>
                <TD>&nbsp;</TD><TD>&nbsp;</TD><TD>&nbsp;</TD><TD align='left'>
                <b>Total = $"+grandTotal+"</b></FONT></TD></TR>");
        outputObject.println("</TD></TR></TABLE>");
    }
}//end of BookShoppingServlet


In the init() method you initialize the book objects in the BookShoppingServlet with the initialization values that you will define for the servlet in web.xml during deployment. The init() method will be called only once by the WebLogic Server.

The doGet() method is the first method that is called by the browser. The doGet() method is responsible for generating the book-listing page and sending it to the browser. Since you are generating an HTML page, you need to set this MIME type in the response object. The doGet() method calls the method writeHeaderZone(), the session-handling method doSessionUsingHiddenVariables(), and the method writeFooterZone(). The writeHeaderZone() and writeFooterZone() methods are responsible for generating the static part of the application.

The doSessionUsingHiddenVariables() method is the critical piece in this sample program. This is where all the session-handling action happens!

The doSessionUsingHiddenVariables() method handles the functionality for displaying the shopping cart contents and for adding users' selections to their shopping cart. To determine whether the user clicked the View Cart button or the Add To Cart button, the method retrieves the value for the buttonName parameter from the request object. A null value identifies an Add To Cart action while a value containing view identifies a View Cart operation.

If the user action is Add To Cart, the existing shopping cart contents are retrieved if they are present. This shopping cart data is stored as hidden variables in the form. The user selections are also retrieved and added to the retrieved shopping cart contents. When the operation is initiated for the first time, the hidden variables do not have any values. In addition to data retrieval, the method generates the new book-listing page with the updated shopping cart details embedded in the page. This is done by calling the writeBookListZone() and writeHiddenVariable() methods. The writeHiddenVariable() method is responsible for propagating the shopping cart to keep the session alive. If this is not done, all session hand-ling, which is based on the hidden variables, will fall apart, and the user's shopping cart data will be lost! The writeHiddenVariable() makes extensive use of the Utility class.

If the user action is View Cart, the writeViewCartZone() method in the doSessionUsingHiddenVariables() method is called. The writeViewCartZone() method generates the View Cart HTML page and displays the contents of the user's shopping cart. The shopping cart data stored in the hidden variable is retrieved, and the quantity and total price is calculated for each book in the user's shopping cart. The writeViewCartZone() method makes extensive use of the Utility class to format the shopping cart data, such as the price and so on.

[bookmark: ch03lev3sec4] Compile the Program

Use the provided batch file compile.bat to compile the servlet. The batch file compiles the BookShoppingServlet.java, Book.java, and Utility.java files located in this directory in your domain:


applications\ShoppingApp\WEB-INF\classes\com\sams\learnweblogic7\servlets\ 


From Figure 3.8, you can see the command used for compiling is


javac .\ShoppingApp\WEB-INF\classes\com\sams\learnweblogic7\servlets\*.java 


[bookmark: ch03fig08]Figure 3.8. Setting the environment and compiling BookShoppingServlet.

[image: graphics/03fig08.jpg]


The compile.bat file should be executed from the applications directory in your domain. If your Java files are in any directory other than this directory, the command should be modified to


javac �d c:\bea\user_domains\mydomain\applications\ShoppingApp\WEB-INF\classes 
        <yourSourceCodeDirectory>\*.java


[bookmark: ch03note05]Tip

If you get any compilation errors, they are probably due to an incorrect setting of the CLASSPATH. Check that the CLASSPATH is set properly to the BEA_HOME\JAVA_HOME\lib\dt.jar and the current directory.


 

To verify that the compilation was successful, confirm that the corresponding class files for the BookShoppingServlet.java, Book.java, and Utility.java were created in the directory


c:\bea\user_domains\mydomain\applications\ShoppingApp\WEB-INF\classes\com\sams\ 
        learnweblogic7\servlets


as shown in Figure 3.9.

[bookmark: ch03fig09]Figure 3.9. The directory structure.

[image: graphics/03fig09.jpg]


[bookmark: ch03lev3sec5] Deploy the Program

After a successful compilation, the servlet needs to be deployed in the WebLogic Server environment. Now you will walk through the deployment activities.

[bookmark: ch03lev4sec1] Creating a .war Web Archive File

Servlets are Web applications. Hence, to deploy Web applications in WebLogic, the servlet classes need to be packaged in a Web archive file called a .war file. The Web archive file is actually a .jar file containing the servlet application classes and renamed with the .war extension. The .war file for deployment for WebLogic Server complies with the J2EE specification. To create a .war file, in a dos prompt, go to the root directory of your Web application:


c:\bea\user_domains\mydomain\applications\ShoppingApp 


Then type the following command:


jar �cv0f ShoppingApp.war . 


You should see output similar to that shown in Figure 3.10.

[bookmark: ch03fig10]Figure 3.10. Creating a Web archive for the BookShoppingServlet.
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[bookmark: ch03lev4sec2] Registering Your Servlet in web.xml

Once the .war file containing your servlet is ready, you need to register your servlet with the WebLogic Server. To register your servlet, you need to edit the web.xml file in your deployment directory, which in this case is


c:\bea\user_domains\mydomain\applications\ShoppingApp\WEB-INF\ 


Add the following tags to web.xml:


<servlet> 
       <servlet-name>BookShoppingServlet</servlet-name>
       <servlet-classes>com.sams.learningweblogic7.servlets.BookShoppingServlet
               </servlet-classes>
</servlet>


The <servlet> </servlet> tags encapsulate the registration information for your servlet. Define the name for your servlet within the <servlet-name> </servlet-name> tags. The actual class filename qualified with the package name should be listed in the <servlet-classes> </servlet-classes> tags.

To register the name with which the servlet can be called from the browser, you can map the servlet to a URL. This can be done by adding the following tags to the web.xml file:


<servlet-mapping> 
       <servlet-name>BookShoppingServlet</servlet-name>
       <url-pattern>/BookShoppingServlet/*</url-pattern>
</servlet-mapping>


The preceding mapping enables you to execute the BookShoppingServlet by typing the /BookShoppingServlet name instead of com.sams.learnweblogic7.servlets.BookShoppingServlet. The contents of the web.xml file should be as shown in Figure 3.11.

[bookmark: ch03fig11]Figure 3.11. Registering the servlet in the web.xml file.
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[bookmark: ch03lev4sec3] Setting Initialization Parameters for Your Servlet in web.xml

Since your servlet needs the book information to be initialized, you need to define the initialization values in the web.xml file along with the registration of the servlet. You can do this by using <init-param> </init-param> tags embedded within the <servlet> </servlet> tags:


<servlet> 
       ...
       <init-params>
              <param-name>book1>
              <param-value>XXX</param-value>
       </init-params>
</servlet>


The contents of your weblogic.xml file should be similar to Figure 3.12.

[bookmark: ch03fig12]Figure 3.12. Adding initialization parameters to the web.xml file.
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[bookmark: ch03lev4sec4] Setting WebLogic Server�Specific Parameters in weblogic.xml

If there are any WebLogic Server�specific parameters, these are registered in the weblogic.xml file and not the web.xml file. In this example you do not need to change any settings specific to the WebLogic Server, and hence you need not modify weblogic.xml.

[bookmark: ch03lev3sec6] Execute the Program

The book listing page is invoked from the browser by calling the following URL:

http://localhost:7001/ShoppingApp/BookShoppingServlet

Figures 3.13 and 3.14 show the two screens generated by your servlet.

[bookmark: ch03fig13]Figure 3.13. Book Listing screen of the servlet.
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[bookmark: ch03fig14]Figure 3.14. View Cart screen of the servlet.
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[bookmark: ch03lev1sec4] Session Handling: URL Rewriting

URL rewriting is another way of implementing session handling. In this technique a unique session identifier is generated and attached to each and every URL sent to the client browser. For example, if any HTML page is sent to the client browser, any URLs in that page will contain the session identifier. For every request from the client browser, the servlet checks for this session identifier. If this identifier is missing in the URL, the servlet treats it as a new session and generates another session identifier.

WebLogic Server provides an implementation of the encodeURL() method for the response object that generates and appends the session ID to the URL being written to the browser. URL links in any HTML page that the servlet generates need to be encoded with the encodeURL() method and not be written directly. A code snippet would be


out.println("<a href=\"" + response.encodeURL("/servlet/myServlet") + "\"> 
        Click here!</a>");


The encodeURL method appends the session ID to this link in the generated HTML code. Hence, the HTML page contains the following HTML code:


<a href="/servlet/myServlet/sessionID=12345678">Click here!</a> 


WebLogic Server provides support for URL rewriting by handling the generation of the unique session ID and appending to URLs in your application. However, since each and every URL in your application must be encoded to add the session identifier, this is not a foolproof method. Also, this method is cumbersome for developers to incorporate.

[bookmark: ch03lev2sec15] Sample Program

Now you will look at a sample program (Listing 3.2) that implements this session-handling technique. Figure 3.15 shows the sequence diagram for this program.

[bookmark: ch03list02]Listing 3.2 BookShoppingServlet.java


/******************************************************************************
  * Class Name:BookShoppingServlet
  * Extends:HttpServlet
  * Description:Shopping Cart Application Using url rewriting,
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.servlets;

//import the utils package
import com.sams.learnweblogic7.utils.*;

//importing standard servlet packages
import javax.servlet.*;
import javax.servlet.http.*;

//import io,util, and math packages
import java.io.*;
import java.util.*;
import java.math.*;

public class BookShoppingServlet extends HttpServlet
{

    //declaring global variables
    Book book1;
    Book book2;
     Book book3;

    PrintWriter out;

    private static final int DEFAULT_ZERO_VALUE = 0;
    private static final String EXAMPLE_TYPE
= "Shopping Cart Using URL Rewriting";
    ...
    public void doPost(HttpServletRequest req, HttpServletResponse res)
throws ServletException, IOException{
        res.setContentType("text/html");
        out = res.getWriter();
        writeHeaderZone(out, EXAMPLE_TYPE);
        doSessionUsingURLRewriting(out, req, res);
        writeFooterZone(out);
    }//end of doPost

    public void doSessionUsingURLRewriting(PrintWriter outputObject,
HttpServletRequest req, HttpServletResponse res){
        String clickedButton
= (req.getParameter("buttonName") == null)?"":req.getParameter("buttonName");
        if(clickedButton.equals("view"))
        {
            outputObject.println("<FORM name=\"viewcart\"
                    action=\"/ShoppingApp/BookShoppingServlet\" method=\"get\">");
            outputObject.println("<B><font face = \"Verdana\" color=\"blue\"
                    size=-2><p align = \"right\">Shopping Cart using URL
                    Rewriting</p>
                    </font></B>");
            int book1Qty
= Utility.getDefaultValue(req.getParameter("Book1Qty"),0);
            int book2Qty
= Utility.getDefaultValue(req.getParameter("Book2Qty"),0);
            int book3Qty
= Utility.getDefaultValue(req.getParameter("Book3Qty"),0);
            writeViewCartZone(outputObject,book1Qty, book2Qty, book3Qty);
            outputObject.println("<p align =\"center\"><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"Empty Shopping Cart\"></p>");
            outputObject.println("</FORM>");
        }
        else
        {
            rewriteURL(outputObject, req, res);
            outputObject.println("<B><font face = \"Verdana\" color=\"blue\"
                    size=-2><p align = \"right\">Shopping Cart using URL
                    Rewriting</p>
                    </font></B>");
            writeBookListZone(outputObject);
            outputObject.println("<CENTER><TABLE width = 100%><TR>");
            outputObject.println("<TD><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"add\"></TD>");
            outputObject.println("<TD><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"view\"></TD>");
            outputObject.println("</TR></TABLE></CENTER>");
            outputObject.println("</FORM>");
        }

    public void rewriteURL(PrintWriter outputObject, HttpServletRequest req,
            HttpServletResponse res){
        int Book1Qty = Utility.getDefaultValue(req.getParameter("Book1Qty"),0)+
                Utility.getDefaultValue(req.getParameter("book1_qty"),0);
        int Book2Qty = Utility.getDefaultValue(req.getParameter("Book2Qty"),0)+
                Utility.getDefaultValue(req.getParameter("book2_qty"),0);
        int Book3Qty = Utility.getDefaultValue(req.getParameter("Book3Qty"),0)+
                Utility.getDefaultValue(req.getParameter("book3_qty"),0);
        String reWrittenURL = res.encodeURL("/ShoppingApp/
                BookShoppingServlet?Book1Qty="+Book1Qty+"
                &Book2Qty="+Book2Qty+"&Book3Qty="+Book3Qty);
        outputObject.println("<FORM name=\"addcart\" action="+reWrittenURL+"
                method=\"post\">");
    }
    ...
}//end of BookShoppingServlet


[bookmark: ch03fig15]Figure 3.15. Sequence diagram for session handling using URL rewriting.

[image: graphics/03fig15.gif]


If you look at the servlet program, the only difference in the code is the addition of the doSessionUsingURLRewriting() method, which performs the session handling for the servlet. This method is called from the doPost() method.

The doSessionUsingURLRewriting() method retrieves the existing contents of the shopping cart using the getParameter() method of the request object. Also, note that to demonstrate the appending of the session ID in URL rewriting, the HTML form's method was changed to GET instead of the default POST method. This enables you to look at the session ID appended to the URL.

To determine whether the user action is Add To Cart or View Cart, retrieve the value of the buttonName parameter from the request. This is similar to what was done for the previous session-handling techniques:


outputObject.println("<FORM name=\"viewcart\" 
        action=\"/ShoppingApp/BookShoppingServlet\" method=\"get\">");


For the Add To Cart function, you need to retrieve the contents of the shopping cart as well as the new user selections. This is done by calling the rewriteURL() method. The shopping cart contents are retrieved by calling the getParameter() method with the parameter name as Book1Qty. The user selection is retrieved by calling the getParameter() method with the parameter name as book1_qty. These new shopping cart contents are then calculated:


int Book1Qty = Utility.getDefaultValue(req.getParameter("Book1Qty"),0)+
Utility.getDefaultValue(req.getParameter("book1_qty"),0); 


Similar calculations are done for the other books in your store.

Since the HTML form in the book-listing page is now sending the form data in a GET request instead of a POST request, you have to modify the action URL and append the shopping cart contents (updated with the user selection). This form-action URL is generated using the encodeURL() method, thus enabling the WebLogic Server to append the session ID to the URL:


String reWrittenURL = res.encodeURL("/ShoppingApp/BookShoppingServlet? 
        Book1Qty="+Book1Qty+"&Book2Qty="+Book2Qty+"&Book3Qty="+Book3Qty);


Finally, send the book-listing page back to the browser.

For the View Cart function, you need to retrieve the contents of the shopping cart stored in the browser. This is done by the following call:


int book1Qty = Utility.getDefaultValue(req.getParameter("Book1Qty"),0); 


This is similar to the retrieval of shopping contents for the Add To Cart function. The only difference is that there will be no new user selections and hence no updates required to the shopping cart data. You will perform similar actions for the rest of the books in your store.

Finally, generate the View Cart page using the writeViewCartZone() method with the retrieved shopping cart data as parameters.

To keep the application simple, no functionality for emptying or removing the contents of the shopping cart is provided.

[bookmark: ch03lev3sec7] Compile the Program

Since you are not adding any new classes nor are you changing the deployment location of the application, the compiling of the servlet program is similar to compiling performed in the hidden-variables session-handling method.

[bookmark: ch03lev3sec8] Deploy the Program

You need to edit the WebLogic Server�specific deployment descriptor file weblogic.xml to enable the settings for URL rewriting. To do this, set the following tags:


<session-descriptor> 
       <session-param>URLRewritingEnabled</session-param>
       <session-value>true</session-value>
</session-descriptor>


[bookmark: ch03lev3sec9] Execute the Program

The book-listing page is invoked from the browser by calling the following URL:

http://localhost:7001/ShoppingApp/BookShoppingServlet










[bookmark: ch03lev1sec5] Session Handling: Cookies

Using cookies is one of the most widely used and accepted ways to maintain a session. A cookie is a special tag identifier that your server generates and the browser accepts. Actually, it is a simple data structure consisting of name-value pairs associated with a URL, in this case, the URL to execute the servlet. For maintaining a session, the servlet stores the session identifier and other session data as a text string in the cookie.

After accepting the session cookie, the browser propagates the cookie to your servlet for every request from the browser to the servlet. A servlet can read the cookie and modify its contents at any time. If there is no cookie, the servlet detects a new session, generates a unique session identifier, and sets this value to the cookie. This is then sent back to the browser along with the response HTML page. The browser interprets the response, identifies the cookie, and sets it in the browser. After this, for every request, the browser sends this cookie containing the session identifier to the servlet.

Cookies can be transient or persistent. Transient cookies last until the browser is closed, while persistent cookies are stored by the browser on the physical disk, to be retrieved and used when the same URL is accessed by the user again. Cookies, transient or persistent, have a time limit and expire after the time limit is exceeded.

Cookies are one of the simplest and most widely used techniques for session handling. They are supported by WebLogic Server as well as all client browsers and the Servlet API.

A primary limitation of cookies is the length of data that can be stored. A maximum of 4KB of data can be stored in a cookie. This limits the amount of session data that can be stored for a user.

Browsers allow disabling of cookies. If cookie acceptance is disabled, this technique is not going to work.

[bookmark: ch03note06]Tip

If the cookie-accepting feature in the browser is disabled, the WebLogic Server detects this and automatically switches the session-handling mechanism to retrieving the session identifier from an encoded URL as long as your servlet uses the encodeURL() method for generating all URLs in the response page.


 

[bookmark: ch03lev2sec16] Sample Program

Now you can look at a sample program (Listing 3.3) that implements this session-handling technique. Figure 3.16 illustrates the sequence diagram for the program.

[bookmark: ch03list03]Listing 3.3 BookShoppingServlet.java


/******************************************************************************
  * Class Name:BookShoppingServlet
  * Extends:HttpServlet
  * Description:Shopping Cart Application Using cookies,
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.servlets;

//import the utils package
import com.sams.learnweblogic7.utils.*;

//importing standard servlet packages
import javax.servlet.*;
import javax.servlet.http.*;

//import io,util, and math packages
import java.io.*;
import java.util.*;
import java.math.*;

public class BookShoppingServlet extends HttpServlet
{
//defining global variables to be used in this servlet

    Book book1;
    Book book2;
     Book book3;

    PrintWriter out;

    private static final int DEFAULT_ZERO_VALUE = 0;
    private static final String EXAMPLE_TYPE = "Shopping Cart Using Cookies";

    ...
//Method corresponding to post request of HTML, & called by doGet() method
    //calls the doSessionUsingCookie method internally.
    public void doPost(HttpServletRequest req, HttpServletResponse res)
            throws ServletException, IOException{
        res.setContentType("text/html");
        out = res.getWriter();
        writeHeaderZone(out , EXAMPLE_TYPE);
        doSessionUsingCookie(out, req, res);
        writeFooterZone(out);
    }//end of doPost

//Method called by doPost

    public void doSessionUsingCookie(PrintWriter outputObject,
            HttpServletRequest req, HttpServletResponse res){
        Hashtable shoppingCartHash = null;
        Cookie bookCookie = null;
        Cookie[] cookies = req.getCookies();
        if (cookies==null)
        {
            bookCookie = new Cookie(book1.getBookId(),
                    Integer.toString(DEFAULT_ZERO_VALUE));
            bookCookie.setMaxAge(Integer.MAX_VALUE);
            res.addCookie(bookCookie);

            bookCookie = new Cookie(book2.getBookId(),
                    Integer.toString(DEFAULT_ZERO_VALUE));
            bookCookie.setMaxAge(Integer.MAX_VALUE);
            res.addCookie(bookCookie);

            bookCookie = new Cookie(book3.getBookId(),
                    Integer.toString(DEFAULT_ZERO_VALUE));
            bookCookie.setMaxAge(Integer.MAX_VALUE);
            res.addCookie(bookCookie);
        }

        String clickedButton =
(req.getParameter("buttonName") == null)?"":req.getParameter("buttonName");

        if(clickedButton.equals("view"))
        {
            outputObject.println("<FORM name=\"viewcart\"
                    action=\"/ShoppingApp/BookShoppingServlet\"
                    method=\"get\">");
            outputObject.println("<B><font face = \"Verdana\"
                    color=\"blue\" size=-2><p align = \"right\">Shopping Cart
                    using Cookies</p></font></B>");
            int book1Qty =
Utility.getDefaultValue(getCookieValue(cookies, book1.getBookId()),
        DEFAULT_ZERO_VALUE);
            int book2Qty = Utility.getDefaultValue(getCookieValue(cookies,
                    book2.getBookId()),DEFAULT_ZERO_VALUE);
            int book3Qty = Utility.getDefaultValue(getCookieValue(cookies,
                    book3.getBookId()),DEFAULT_ZERO_VALUE);
            writeViewCartZone(outputObject, book1Qty, book2Qty, book3Qty);
            outputObject.println("<p align =\"center\"><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"Empty Shopping Cart\"></p>");
            outputObject.println("</FORM>");
        }
        else if(clickedButton.equals("add") || clickedButton.equals(""))
        {
            updateCookie(req, res, cookies,outputObject);
            outputObject.println("<FORM name=\"addcart\"
                    action=\"/ShoppingApp/BookShoppingServlet\"
                   method=\"post\">");
            outputObject.println("<B><font face = \"Verdana\" color=\"blue\"
                    size=-2><p align = \"right\">Shopping Cart using
                    Cookies</p></font></B>");
            writeBookListZone(outputObject);
            outputObject.println("<CENTER><TABLE width = 100%><TR>");
            outputObject.println("<TD align = \"center\"><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"add\"></TD>");
            outputObject.println("<TD align = \"center\"><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"view\"></TD>");
            outputObject.println("</TR></TABLE></CENTER>");
            outputObject.println("</FORM>");
        }
        else if(clickedButton.equals("Empty Shopping Cart")){
            //setting the cookie values to null and invalidating the cookies
            weblogic.servlet.security.ServletAuthentication.invalidateAll(req);
            weblogic.servlet.security.ServletAuthentication.killCookie(req);
            Cookie updateBookCookie = null;
            updateBookCookie = new Cookie(book1.getBookId(),
                    Integer.toString(DEFAULT_ZERO_VALUE));
            updateBookCookie.setMaxAge(Integer.MAX_VALUE);
            res.addCookie(updateBookCookie);
            updateBookCookie = new Cookie(book2.getBookId(),
                    Integer.toString(DEFAULT_ZERO_VALUE));
            updateBookCookie.setMaxAge(Integer.MAX_VALUE);
            res.addCookie(updateBookCookie);
            updateBookCookie = new Cookie(book3.getBookId(),
                    Integer.toString(DEFAULT_ZERO_VALUE));
            updateBookCookie.setMaxAge(Integer.MAX_VALUE);
            res.addCookie(updateBookCookie);

            outputObject.println("<FORM name=\"addcart\"
                    action=\"/ShoppingApp/BookShoppingServlet\"
                    method=\"post\">");
            outputObject.println("<B><font face = \"Verdana\" color=\"blue\"
                    size=-2><p align = \"right\">Shopping Cart using Hidden
                    Variables</p>
                    </font></B>");
            writeBookListZone(outputObject);
            outputObject.println("<CENTER><TABLE width = 100%><TR>");
            outputObject.println("<TD align = \"center\"><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"add\"></TD>");
            outputObject.println("<TD align = \"center\"><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"view\"></TD>");
            outputObject.println("</TR></TABLE></CENTER>");
            outputObject.println("</FORM>");
        }
    }

    public void updateCookie(HttpServletRequest req, HttpServletResponse res,
            Cookie[] bookCookies, PrintWriter outputObject){
        Cookie bookCookie = null;

        int Book1Qty = Utility.getDefaultValue(getCookieValue(bookCookies,
                book1.getBookId()),DEFAULT_ZERO_VALUE)+
                Utility.getDefaultValue(req.getParameter("book1_qty"),
                DEFAULT_ZERO_VALUE);
        int Book2Qty = Utility.getDefaultValue(getCookieValue(bookCookies,
                book2.getBookId()),DEFAULT_ZERO_VALUE)+
                Utility.getDefaultValue(req.getParameter("book2_qty"),
                DEFAULT_ZERO_VALUE);
        int Book3Qty = Utility.getDefaultValue(getCookieValue(bookCookies,
                book3.getBookId()),DEFAULT_ZERO_VALUE)+
                Utility.getDefaultValue(req.getParameter("book3_qty"),
                DEFAULT_ZERO_VALUE);

        bookCookie = new Cookie(book1.getBookId(), Integer.toString(Book1Qty));
        bookCookie.setMaxAge(Integer.MAX_VALUE);
        res.addCookie(bookCookie);

        bookCookie = new Cookie(book2.getBookId(), Integer.toString(Book2Qty));
        bookCookie.setMaxAge(Integer.MAX_VALUE);
        res.addCookie(bookCookie);

        bookCookie = new Cookie(book3.getBookId(), Integer.toString(Book3Qty));
        bookCookie.setMaxAge(Integer.MAX_VALUE);
        res.addCookie(bookCookie);
    }

    public String getCookieValue(Cookie[] bookCookies, String cookieName){
        for(int i=0; i<bookCookies.length; i++)
        {
            if((bookCookies[i].getName()).equals(cookieName))
            {
                return bookCookies[i].getValue();
            }
        }
        return null;
    }
    ...
}//end of BookShoppingServlet


[bookmark: ch03fig16]Figure 3.16. Sequence diagram for session handling using cookies.

[image: graphics/03fig16.gif]


The only difference between the code in Listing 3.3 and Listing 3.2 is the addition of the doSessionUsingCookie() method, which performs the session handling for the servlet. This method is called from the doPost() method.

The doSessionUsingCookie() method uses the Cookie class of the Servlet API to store and manipulate the session cookie. The cookie is a part of the HttpServletRequest and is retrieved by calling the getCookies() method of the HttpServletRequest object. This method returns an array of Cookie objects.

To determine whether a session exists between the servlet and the browser, the servlet checks whether the Cookie array retrieved is null. If it is null, the servlet concludes that no cookies exist between the browser and the servlet and hence creates a new session between them. The session in this case is the contents of the shopping cart. The servlet creates a new cookie for each of the books in your store by constructing a new cookie object, which takes a cookie identifier and empty shopping cart data as parameters. This is done in the line


bookCookie = new Cookie(book1.getBookId(), Integer.toString(DEFAULT_ZERO_VALUE)); 


The next call is to set the expiry limit of the cookie. Your cookie will be alive for a long time because the sample program sets the expiry limit to the largest integer using the setMaxAge() call:


bookCookie.setMaxAge(Integer.MAX_VALUE); 


Finally, the browser cookie is set by calling the addCookie() method on the response object:


res.addCookie(bookCookie); 


Repeat the same steps for the other books in your store.

To determine whether the user action is Add To Cart or View Cart, retrieve the value of the buttonName parameter from the request. This is similar to what you did for the previous session-handling techniques.

For the Add To Cart function, you need to retrieve the contents of the shopping cart as well as the new user selections. This is done by calling the updateCookie() method.

To retrieve contents of the shopping cart, you will write a method getCookieValue() that takes the array of Cookie objects and the name of the cookie whose value needs to be retrieved. The getCookieValue() method iterates through the array of Cookie objects and retrieves the value of the cookie by comparing the names of the cookies in the array with the name of the cookie you are interested in:


if((bookCookies[i].getName()).equals(cookieName)) 
{
    ...
}


Once you have a match, extract the value from the cookie object by calling the getValue() method on the Cookie object:


return bookCookies[i].getValue(); 


Once you have retrieved the cookie values, which are the shopping cart contents for each book, retrieve the user selections for each book and update your shopping cart cookie with the updated values for each book.

The following line sums the existing contents of the shopping cart in the cookie for book1 and the new user selection retrieved from the getParameter("book1_qty") call:


int Book1Qty = Utility.getDefaultValue(getCookieValue(bookCookies, 
        book1.getBookId()),DEFAULT_ZERO_VALUE)+
        Utility.getDefaultValue(req.getParameter("book1_qty"),
        DEFAULT_ZERO_VALUE);


Even though the call seems complex, it is actually very simple when you know the business logic! The getDefaultValue() utility method performs the conversion from String data to a primitive int data type, as you saw earlier in the explanation for the Utility class. Similar calculations are done for the other books in your store.

Finally, you set the updated shopping cart data in the user's browser by calling the addCookie() method on the response object after creating a new cookie with the updated values. Then send the book-listing page back to the browser.

For the View Cart function, you need to retrieve the contents of the shopping cart stored in the browser. This is done by the call


int book1Qty = Utility.getDefaultValue(getCookieValue(cookies, 
         book1.getBookId()),DEFAULT_ZERO_VALUE);


This is similar to the retrieval of shopping contents for the Add To Cart function. The only difference is that there will be no new user selections and hence no updates required to the cookie. You will perform similar actions for the rest of the books in your store.

Finally, you will generate the View Cart page using the writeViewCartZone() method with the retrieved shopping cart data as parameters.

Functionality to enable the user to empty the shopping cart is provided in the servlet. The emptying function is kicked off when the user clicks on the Back To Cart button. Since this session-handling technique is based on cookies, you need to destroy the cookies that were created for the user in this session. In addition, you also need to destroy the session that was created between the WebLogic Server and the browser application. This ensures that the entire session is wiped out. This is done by the call


weblogic.servlet.security.ServletAuthentication.invalidateAll(req); 


The invalidateAll() call destroys the entire authentication session between the browser and the WebLogic Server.

[bookmark: ch03lev3sec10] Compile the Program

Since you are not adding any new classes nor are you changing the deployment location of the application, the compiling of the servlet program is similar to compiling the hidden-variables session-handling method.

[bookmark: ch03lev3sec11] Deploy the Program

There are no settings to be made in the deployment descriptor file for deploying the servlet using the cookie session-handling technique since this session handling is performed programmatically.

[bookmark: ch03note07]Tip

If your servlet is invoked from http and https (secure HTTP) requests, the servlet treats these requests within a session as different session requests since the ports used for sending the requests are different (port 80 for http and port 443 for https). To avoid this problem, WebLogic Server provides a setting that can be changed in the WebLogic Server�specific deployment descriptor file weblogic.xml. In this file, add the following deployment descriptor:


<session-descriptor> 
    <session-param>
        <param-name>CookieDomain</param-name>
        <param-value>yourdomain.com</param-value>
    </session-param>
</session-descriptor>


where the value yourdomain.com is the domain name of your Web site. For example, for the www.samspublishing.com Web site, this would be samspublishing.com.


 

[bookmark: ch03lev3sec12] Execute the Program

The book-listing page is invoked from the browser by calling the following URL:

http://localhost:7001/ShoppingApp/BookShoppingServlet










[bookmark: ch03lev1sec6] Session Handling: HttpSession API

The Servlet API simplifies session handling to a great extent by wrapping all the session-handling functionality in the HttpSession API. State maintenance between the client browser and the servlet is done by the server's setting a cookie in the client browser. But unlike the plain cookie method of session handling, where all the session data was stored in the cookie as name-value strings, the onus of maintaining the session is undertaken by the WebLogic Server. The server maintains a mapping of session identifiers generated for different clients and the data stored for each session. Since this data is stored on the server side and only the identifier is passed back and forth between the client browser and the WebLogic Server as a cookie, this method is also an example of server-side session handling.

The HttpSession API provides the following methods:


	Retrieving a reference to session� 
An instance of an HttpSession object can be retrieved using the getSession() method of the HttpServletRequest object.



	Checking validity of a session� 
To check whether a session is new or not, the HttpSession object provides an isNew() method. This method returns a Boolean true or false value depending on whether the session is new or not.



	Setting data in a session� 
The setAttribute() method of the HttpSession object is used by the servlet to store data in the session. The method accepts two parameters: a parameter name as a key and the Java object to be stored.



	Retrieving data from a session� 
The getAttribute() method of the HttpSession object is used to retrieve the data from the session. This method accepts the name of the parameter whose value is to be retrieved as a parameter and returns a java.lang.Object. The return value is required to be typecast to the appropriate type in the servlet.





The primary advantage of using the HttpSession API is that this allows storing not just text strings but entire Java objects in the session. All the session-handling functionality of creating a session, checking the validity of a session, retrieving the data stored for a session, and terminating a session is wrapped in the HttpSession API and performed by the WebLogic Server.

Using the previous techniques for session handling, you could store only text data in the session. What if you needed to store entire domain objects of your application, such as a BookOrder or UserProfile, in your session? With the previous techniques, you would have to convert the data in the attributes into text strings and then use them. With the HttpSession API, you can store your domain objects as they are without the overhead of converting back and forth between Java objects and text strings.

There are no significant disadvantages of using the HttpSession API. The only limitation is that this technique uses cookies for storing the session identifier.

[bookmark: ch03lev2sec17] Sample Program

Now you will look at a sample program (Listing 3.4) that implements this session-handling technique. Figure 3.17 shows the sequence diagram for the program.

[bookmark: ch03list04]Listing 3.4 BookShoppingServlet.java


/******************************************************************************
  * Class Name:BookShoppingServlet
  * Extends:HttpServlet
  * Description:Shopping Cart Application Using HttpSession,
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/

package com.sams.learnweblogic7.servlets;

//import the utils package
import com.sams.learnweblogic7.utils.*;

//importing standard servlet packages
import javax.servlet.*;
import javax.servlet.http.*;

//import io,util, and math packages
import java.io.*;
import java.util.*;
import java.math.*;

public class BookShoppingServlet extends HttpServlet
{

    Book book1;
    Book book2;
     Book book3;

    PrintWriter out;

    private static final int DEFAULT_ZERO_VALUE = 0;
    private static final String EXAMPLE_TYPE
= "Shopping Cart Using Http Session";

    ...
    public void doPost(HttpServletRequest req, HttpServletResponse res)
throws ServletException, IOException{
        res.setContentType("text/html");
        out = res.getWriter();
        writeHeaderZone(out, EXAMPLE_TYPE);
        doSessionUsingHttpSession(out, req, res);
        writeFooterZone(out);
    }//end of doPost

    public void doSessionUsingHttpSession(PrintWriter outputObject,
HttpServletRequest req, HttpServletResponse res){
        Hashtable shoppingCartHash = null;
        HttpSession session = req.getSession(true);
        if(session.isNew()){
            //create an empty shopping cart hashtable,
            //with zero quantity for each book id
            shoppingCartHash = new Hashtable();
            shoppingCartHash.put(book1.getBookId(),
                    new Integer(DEFAULT_ZERO_VALUE));
            shoppingCartHash.put(book2.getBookId(),
                    new Integer(DEFAULT_ZERO_VALUE));
            shoppingCartHash.put(book3.getBookId(),
                    new Integer(DEFAULT_ZERO_VALUE));
        }
        else
        {
            shoppingCartHash =
(Hashtable)session.getAttribute("shoppingCartHash");
        }

        String clickedButton =
(req.getParameter("buttonName") == null)?"":req.getParameter("buttonName");
        if(clickedButton.equals("view"))
        {
            outputObject.println("<FORM name=\"viewcart\"
                    action=\"/ShoppingApp/BookShoppingServlet\"
                    method=\"get\">");
            outputObject.println("<B><font face = \"Verdana\" color=\"blue\"
                    size=-2><p align = \"right\">Shopping Cart using Http
                    Session</p></font></B>");
            int book1Qty =
Utility.getDefaultValue(((Integer)shoppingCartHash.get(book1.
        getBookId())).toString(),DEFAULT_ZERO_VALUE);
            int book2Qty =
Utility.getDefaultValue(((Integer)shoppingCartHash.get(book2.
        getBookId())).toString(),DEFAULT_ZERO_VALUE);
            int book3Qty =
Utility.getDefaultValue(((Integer)shoppingCartHash.get(book3.
        getBookId())).toString(),DEFAULT_ZERO_VALUE);
            writeViewCartZone(outputObject, book1Qty, book2Qty, book3Qty);
            outputObject.println("<p align =\"center\"><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"Empty Shopping Cart\"></p>");
            outputObject.println("</FORM>");
        }
        else if(clickedButton.equals("add") || clickedButton.equals(""))
        {
            updateShoppingCartHash(req, session, shoppingCartHash,outputObject);
            outputObject.println("<FORM name=\"addcart\"
                    action=\"/ShoppingApp/BookShoppingServlet\"
                    method=\"post\">");
            outputObject.println("<B><font face = \"Verdana\" color=\"blue\"
                    size=-2><p align = \"right\">Shopping Cart using Http
                    Session</p></font></B>");
            writeBookListZone(outputObject);
            outputObject.println("<CENTER><TABLE width = 100%><TR>");
            outputObject.println("<TD><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"add\"></TD>");
            outputObject.println("<TD><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"view\"></TD>");
            outputObject.println("</TR></TABLE></CENTER>");
            outputObject.println("</FORM>");
        }
        else if(clickedButton.equals("Empty Shopping Cart")){
            weblogic.servlet.security.ServletAuthentication.invalidateAll(req);
            outputObject.println("<FORM name=\"addcart\"
                    action=\"/ShoppingApp/BookShoppingServlet\"
                    method=\"post\">");
            outputObject.println("<B><font face = \"Verdana\" color=\"blue\"
                    size=-2><p align = \"right\">Shopping Cart using Hidden
                    Variables</p></font></B>");
            writeBookListZone(outputObject);
            outputObject.println("<CENTER><TABLE width = 100%><TR>");
            outputObject.println("<TD><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"add\"></TD>");
            outputObject.println("<TD><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"view\"></TD>");
            outputObject.println("</TR></TABLE></CENTER>");
            outputObject.println("</FORM>");
        }
    }

    public void updateShoppingCartHash(HttpServletRequest req,HttpSession
            session, Hashtable shoppingCartHash, PrintWriter outputObject){
        int Book1Qty =
Utility.getDefaultValue(((Integer)shoppingCartHash.get(book1.
        getBookId())).toString(),DEFAULT_ZERO_VALUE)+Utility.getDefaultValue
        (req.getParameter("book1_qty"),DEFAULT_ZERO_VALUE);
        int Book2Qty =
Utility.getDefaultValue(((Integer)shoppingCartHash.get(book2.
        getBookId())).toString(),DEFAULT_ZERO_VALUE)+Utility.getDefaultValue
        (req.getParameter("book2_qty"),DEFAULT_ZERO_VALUE);
        int Book3Qty =
Utility.getDefaultValue(((Integer)shoppingCartHash.get(book3.
        getBookId())).toString(),DEFAULT_ZERO_VALUE)+Utility.getDefaultValue
        (req.getParameter("book3_qty"),DEFAULT_ZERO_VALUE);

        shoppingCartHash.put(book1.getBookId(), new Integer(Book1Qty));
        shoppingCartHash.put(book2.getBookId(), new Integer(Book2Qty));
        shoppingCartHash.put(book3.getBookId(), new Integer(Book3Qty));

        session.setAttribute("shoppingCartHash", shoppingCartHash);
    }
    ...
}//end of BookShoppingServlet


[bookmark: ch03fig17]Figure 3.17. Sequence diagram for session handling using HttpSession.

[image: graphics/03fig17.gif]


In this final session-handling technique, you will add the doSessionUsingHttpSession() method to your BookShoppingServlet. Your shopping cart is also now changed to a proper data structure, the hash table. The contents of the shopping cart will be stored in this hash table.

Since you will be using the servlet API for session handling, the doSessionUsingHttpSession() method first retrieves the HttpSession object from the request object using the getSession() method:


HttpSession session = req.getSession(true); 


The next step is to determine whether the session is a new session. This is done by the following call:


if(session.isNew()){
    //create an empty shopping cart hashtable,
    //with zero quantity for each book id
    shoppingCartHash = new Hashtable();
    shoppingCartHash.put(book1.getBookId(),
            new Integer(DEFAULT_ZERO_VALUE));
    shoppingCartHash.put(book2.getBookId(),
            new Integer(DEFAULT_ZERO_VALUE));
    shoppingCartHash.put(book3.getBookId(),
            new Integer(DEFAULT_ZERO_VALUE));
}


If the session is a new session, you have to set the shopping cart with empty values. If not, treat this as an existing session and retrieve your shopping cart hash table from the session:


else 
{
    shoppingCartHash = (Hashtable)session.getAttribute
            ("shoppingCartHash");
}


Next, you need to determine whether the user action is "Add To Cart" or "View Cart." For this you retrieve the value of the buttonName parameter from the request. This is similar to what was done in the previous session-handling techniques.

For the Add To Cart function, you need to retrieve the contents of the shopping cart as well as the new user selections. This is done by calling the updateShoppingCartHash() method.

Once you have retrieved your shopping cart contents for each book, retrieve the user selections for each book and update your shopping cart hash table with the updated values for each book:


        int Book1Qty = 

Utility.getDefaultValue(((Integer)shoppingCartHash.get(book1.
        getBookId())).toString(),DEFAULT_ZERO_VALUE)+Utility.getDefaultValue
(req.getParameter("book1_qty"),DEFAULT_ZERO_VALUE);


The preceding piece of code calculates the new book quantity for book1, which is the sum of the existing contents of the shopping cart in the shoppingCartHash hash table for book1 and the new user selection retrieved from the getParameter("book1_qty") call.

The getDefaultValue() utility method performs the conversion from String data to a primitive int data type, as seen in the explanation of the Utility class earlier. Do similar calculations for the other books in your store.

These updated values will be set in your shopping cart hash table, and the shopping cart is saved in the user's session:


session.setAttribute("shoppingCartHash", shoppingCartHash); 


Finally, send back the book-listing page to the browser.

For the View Cart function, you need to retrieve the contents of the shopping cart stored in the browser. This is done by the call


int book1Qty = Utility.getDefaultValue(((Integer)shoppingCartHash.get(book1. 
        getBookId())).toString(),DEFAULT_ZERO_VALUE);


This is similar to the retrieval of shopping contents for the Add To Cart function. The only difference is that there will be no new user selections and hence no updates required to the cookie. You will perform similar actions for the rest of the books in your store.

Finally, you will generate the View Cart page using the writeViewCartZone() method with the retrieved shopping cart data as parameters.

Functionality to enable the user to empty the shopping cart is provided in this servlet. The emptying function is kicked off when the user clicks the Back To Cart button. Since this session-handling technique uses cookies, you need to destroy the cookies that you created for the user in this session and in the session that was created between the WebLogic Server and the browser application. This ensures that the entire session is wiped out. This is done by the call


weblogic.servlet.security.ServletAuthentication.invalidateAll(req); 


The invalidateAll() call destroys the entire authentication session between the browser and the WebLogic Server. You will be looking at the security and authentication features of WebLogic Server on Day 19, "Using WebLogic Tools."

[bookmark: ch03lev3sec13] Compile the Program

Since you are not adding any new classes nor changing the deployment location of the application, the compiling of the servlet program is similar to compiling the hidden-variables session-handling method.

[bookmark: ch03lev3sec14] Deploy the Program

Since HttpSession support is a part of the Java Servlet API specification that WebLogic Server supports, there are no settings required in the web.xml or weblogic.xml file.

[bookmark: ch03note08]Tip

WebLogic Server allows you to define timeout values for a user session. Setting these values enables the WebLogic Server to free up resources tied to a user's session for servlets. There are two places where this session timeout value can be specified. The default session timeout value is specified in the weblogic.xml file. A range between 1 and 3600 seconds can be set for this parameter:


<session-descriptor> 
    <session-param>
    <session-param>
        <param-name>TimeOutSecs</param-name>
        <param-value>3600</param-value>
    </session-param>
</session-descriptor>


This setting can be overridden by putting the following setting in your application-specific deployment descriptor file web.xml:


<session-config> 
    <session-timeout>minutes</session-timeout>
<session-config>


Since this value is in minutes, the maximum value that can be set is Integer.MAX_VALUE/60. The default value for this is �2, which denotes that the TimeOutSecs value set in the weblogic.xml file should be used. If you need to disable the session timeout for your application, set this value to �1.


 

[bookmark: ch03lev3sec15] Execute the Program

The book-listing page is invoked from the browser by calling the following URL:

http://localhost:7001/ShoppingApp/BookShoppingServlet










[bookmark: ch03lev1sec7] Summary

Today's lesson on the first technology supported by WebLogic Server, Java servlets, has covered a lot of topics. The chapter began by discussing the need for Web-enabled applications, the initial technique of Web-enabling applications using CGI, and how the Java servlet technology overcomes the drawbacks of CGI. Then you briefly looked at WebLogic Server's support for the Java servlet technology, especially the Java Servlet API version 2.3 supported by WebLogic 7.0. After this, you studied important concepts regarding Java servlets, namely, the life cycle of a Java servlet, the core HTTP Servlet API, sessions, and session-handling techniques.

Prior to actually writing your own servlet, you looked at a flowchart of the steps involved in building a Java servlet correctly, from the requirements stage all the way to deploying the Java servlet in the WebLogic Server. The chapter concluded with the design and development of a sample BookShoppingServlet, which implemented each of the different session-handling techniques supported in WebLogic Server: hidden variables, URL rewriting, cookies, and the HttpSession API. The final and most important part of the process was to deploy the servlets using the different session techniques in WebLogic Server to clarify the required settings.

You are now ready to move on to learning advanced servlet concepts in WebLogic Server tomorrow!










[bookmark: ch03lev1sec8] Q&A

	[bookmark: qad1e9646]Q1:	How would I go about debugging my servlet to identify runtime problems?



	[bookmark: qad1e9651]
          A1:
        	Since servlets are server-side Web applications, there is no straightforward way to debug servlets unless the IDE (integrated development environment) that you use has the necessary features to support debugging applications deployed on the WebLogic Server. The simplest way to debug a servlet is to print the trace of the code on the stdout stream and view the log file to identify the errors. You will be learning different techniques of debugging servlets on Day 17, "Debugging Applications," when you look at all aspects of debugging applications in the WebLogic Server environment.



	[bookmark: qad1e9669]Q2:	I need to deploy the servlet on two WebLogic Servers in a cluster of two machines. The same servlet will be placed on both machines. Will the user session appear to be the same irrespective of the machine from which the request is processed?



	[bookmark: qad1e9674]
          A2:
        	When a servlet is deployed in a WebLogic Server cluster, the servlet's session is replicated on all the machines in the cluster by the primary server in the cluster. This ensures that all the machines in the cluster have the same session, and irrespective of the machine in the cluster servicing the client request, the client browser will get the same session state. To use servlets in a cluster, the WebLogic Server must have the HttpClusterServlet software.

The requests in the cluster are forwarded in a round-robin sequence to all the WebLogic Servers in the cluster by the primary WebLogic Server. To enable the HttpSession to be replicated in the cluster, you need to modify the WebLogic Server�specific deployment descriptor file weblogic.xml and add the following tag:


<session-descriptor> 
       <session-param>
              <param-name>PersistentStoreType</param-name>
              <param-value>replicated</param-value>
       </session-param>
</session-descriptor>
















[bookmark: ch03lev1sec9] Workshop

The quiz and exercises are provided to help solidify your understanding of the material covered today. Answers to the quiz questions and exercises are in Appendix A. Try to understand the quiz and exercise answers before continuing tomorrow's lesson.










[bookmark: ch03lev1sec10] Quiz

	[bookmark: ch03que01]1:	What are the two ways of initializing a Java servlet?



	[bookmark: ch03que02]2:	What are the three methods of an HttpServlet that you can override to write your own servlet?



	[bookmark: ch03que03]3:	How do you retrieve the values of a multiple-selection box selected by the user in an HTML form submitted to your servlet?



	[bookmark: ch03que04]4:	What are the different ways of handling sessions in Java servlets?



	[bookmark: ch03que05]5:	How do you register a Java servlet in the deployment descriptor file web.xml?



	[bookmark: ch03que06]6:	What is the method used in URL rewriting to enable the WebLogic Server to append the session identifier information to the data sent by the servlet?



	[bookmark: ch03que07]7:	How do you retrieve data or objects stored in a session using the HttpSession API?



	[bookmark: ch03que08]8:	How can you increase the timeout duration for an HttpSession?















[bookmark: ch03lev1sec11] Exercises

	[bookmark: ch03que09]1:	Write a servlet that displays all the information sent by the browser to the servlet contained in the HttpServletRequest object. Log this data to a log file and ensure that the log file is saved when the servlet is unloaded.



	[bookmark: ch03que10]2:	Write a servlet with a service() method. See how both the requests, GET and POST, can be trapped here and switched as required.



	[bookmark: ch03que11]3:	Deploy a servlet without building the .jar file in the WebLogic Server in your application domain.















[bookmark: ch04]Day 4. Advanced Servlet Techniques

Before you proceed to today's topic, here is a quick recap of what you studied yesterday. The topics that you covered were Java servlet concepts, the Java Servlet API 2.3, different techniques for implementing session handling in servlets, and ways to deploy Java servlets in WebLogic Server. In yesterday's session, you learned to write Java servlets and, more importantly, to deploy Java servlets in WebLogic Server and to incorporate different techniques of session handling in Java servlets. Today you will be studying these advanced features of the Servlet API 2.3 specification: inter-servlet communication, filters, listeners, and events. In addition, you will construct the first building block of your MVC application: the controller servlet.










[bookmark: ch04lev1sec1] Inter-servlet Communication

Applets loaded in the same Web page can communicate with each other using the AppletContext object. Similarly, on the server-side, the Java servlet specification enables servlets loaded in the same instance of the server to communicate with each other. This communication between servlets is possible by using the only object available in a servlet that allows it to interact with the servlet container, the ServletContext object. The ServletContext object provides methods to access and communicate with the other loaded servlets using the RequestDispatcher object.

So why would you want to communicate with another servlet? Servlets can be reused for their functionality, like any other Java class. For example, a servlet that provides authentication can be reused by other servlets in the servlet container.

A servlet can do inter-servlet communication in the following ways after obtaining the reference to another servlet by using the ServletContext object:


	Shared object between the two servlets


	Servlet chaining using the RequestDispatcher




[bookmark: ch04lev2sec1] Shared Object

The simplest and easiest way of communicating between two servlets is by using a shared class. A shared object is essentially a Java object defined as a public variable in one of the servlets. The Java object contains member variables (private or public) and accessor or mutator methods (get() or set()) to set and retrieve the values of the member variables. A servlet wishing to pass data to another servlet needs to get a reference to this shared object contained in the other servlet. Following is a code snippet that does this:


... 
// assume that the ServletContext, in this case "sc" has been obtained in
// the init() method
// obtain the reference to the other servlet "otherServlet"
OtherServlet otherServlet = (OtherServlet) sc.getServlet(OtherServlet);
// retrieve the shared object mySharedObj
Object mySharedObj = otherServlet.getSharedObject();
// set the values on the shared object
myShareObj.setData("shared data");
...


[bookmark: ch04lev2sec2] Servlet Chaining

Servlet chaining is the most frequently used mode of inter-servlet communication. As the name suggests, servlet chaining involves one servlet delegating processing control to another servlet after completing its own processing. To perform servlet chaining, the calling servlet obtains the reference to the ServletContext. From the ServletContext, the calling servlet gets the reference to the RequestDispatcher object using the getRequestDispatcher() method of the ServletContext. Now, the delegation from one servlet to another servlet can be done by calling either of two methods: forward() or include().

The forward() method is the most commonly used method of the two for servlet chaining. This method accepts the HttpServletRequest and HttpServletResponse objects as parameters. The called servlet will use these objects to get the handle to read the browser's input and send output to the browser. The following code snippet illustrates this process:


... 
// assume that the ServletContext, in this case "sc" has been obtained in
// the init() method
// obtain the reference to the request
RequestDispatcher rd= sc.getRequestDispatcher("/OtherServlet);
// forward request to the other servlet by passing the HttpServletRequest
        and
//HttpServletResponse objects
rd.forward(requst, response)
...


[bookmark: ch04note01]Tip

The forward() mechanism of servlet chaining should not be used if any data has been written to the output stream because the forward() method throws an IllegalStateException. When using forward(), ensure that no data has been written to the output stream by the calling servlet.


 

The include() method is a more flexible way to chain servlets. The include() method, similar to the forward() method, takes the HttpServletRequest and HttpServletResponse objects as parameters. A servlet called using this mechanism has limited access to and use of the HttpServletResponse object. The response HTTP headers cannot be generated by the called servlet. Here is a code snippet that illustrates this method:


... 
// assume that the ServletContext, in this case "sc," has been obtained in the
// init() method
// obtain the reference to the request
RequestDispatcher rd= sc.getRequestDispatcher("/OtherServlet);
// call the other servlet using the include method
rd.include(requst, response)
...











[bookmark: ch04lev1sec2] Extending the BookShoppingServlet with BookCheckOutServlet

The BookShoppingServlet that you developed yesterday is a standalone servlet. Now you will extend the functionality of the BookShoppingServlet by writing another servlet, the BookCheckOutServlet. The BookShoppingServlet generates two HTML pages, the Book Listing page and the View Cart page. On the View Cart page, you will add another button, Checkout, next to the Empty Shopping Cart button. When the user clicks the Checkout button, the BookShoppingServlet chains to the BookCheckOutServlet and delegates control to the BookCheckOutServlet. The BookCheckOutServlet generates the Checkout screen that allows the user to fill in credit card details.










[bookmark: ch04lev1sec3] Sample Program: Writing a Servlet Chain for the BookShoppingServlet

Listing 4.1 contains snippets of the BookShoppingServlet code for initializing the ServletContext object, adding the new Checkout button to the View Cart page, and servlet chaining. The BookCheckOutServlet will be listed completely and explained in detail later.

[bookmark: ch04list01]Listing 4.1 Code Snippets for BookShoppingServlet.java


...
    public void init(ServletConfig config) throws ServletException {
        super.init(config);
        sc = getServletConfig().getServletContext();
...
    }//end of init
...
    public void doSessionUsingHttpSession(PrintWriter outputObject,
                   HttpServletRequest req, HttpServletResponse res)
    throws ServletException, IOException{
...
        if(clickedButton.equals("view"))
        {
...
            //changed here to add button for checkout
            outputObject.println("<p align =\"center\"><INPUT type=\"submit\"
                    name=\"buttonName\" value=\"Empty Shopping Cart\">&nbsp;&nbsp;
                    <INPUT type=\"submit\" name=\"buttonName\"
                    value=\"Checkout\"></p>");
            outputObject.println("</FORM>");
        }
...
        //added here to check for Checkout button
        else if(clickedButton.equals("Checkout")){
            //path given in this request dispatcher is relative to the
            //web application
            //you can define path relative to current servlet by using servlet
                    request.getRequestDispatcher(String path)
            RequestDispatcher rd =
                              sc.getRequestDispatcher("/BookCheckOutServlet");
            //using include method here because the headerzone has already
            //been written.
            //if you use forward here, you can get IllegalStateException
            rd.include(req,res);
        }
...
        }

    public void writeViewCartZone(PrintWriter outputObject, int book1Qty,
            int book2Qty, int book3Qty){
        double totBook1Price =
                     Utility.getRoundedAmount(book1Qty * book1.getBookPrice());
        double totBook2Price =
                     Utility.getRoundedAmount(book2Qty * book2.getBookPrice());
        double totBook3Price =
                     Utility.getRoundedAmount(book3Qty * book3.getBookPrice());
        double grandTotal = totBook1Price + totBook2Price + totBook3Price;
        //adding these to the Servlet context
        sc.setAttribute("totBook1Price", new Double(totBook1Price));
        sc.setAttribute("totBook2Price", new Double(totBook2Price));
        sc.setAttribute("totBook3Price", new Double(totBook3Price));
        sc.setAttribute("grandTotal", new Double(grandTotal));
        sc.setAttribute("book1Qty",new Integer(book1Qty));
        sc.setAttribute("book2Qty",new Integer(book2Qty));
        sc.setAttribute("book3Qty",new Integer(book3Qty));
    }
...


The first part of the code is the init() method. You obtain the ServletContext object reference in the init() method using the following code:


    public void init(ServletConfig config) throws ServletException 
    {
        super.init(config);
        sc = getServletConfig().getServletContext();
...
    }


Once the ServletContext is obtained, servlet chaining can be performed anytime in the BookShoppingServlet.

Next you'll add the Checkout button to the View Cart page. The following code snippet shows how the BookShoppingServlet obtains the reference to the RequestDispatcher object by invoking the getRequestDispatcher() method of the ServletContext when the user clicks the Checkout button in the browser page. After this, the BookShoppingServlet delegates control to the CheckOutServlet using the include() method of the RequestDispatcher object:


RequestDispatcher rd = 
                   sc.getRequestDispatcher("/BookCheckOutServlet");
//using include method here because the headerzone has
//already been written.
//if you use forward here, you can get IllegalStateException
rd.include(req,res);


The include() method is used rather than forward() since the header zone data of the Checkout page has already been sent to the output stream. Recall that forward() throws an IllegalStateException when data has already been written to the servlet output stream by the servlet containing the forward() method call.

In the final code snippet, the data is passed from the BookShoppingServlet to the BookCheckOutServlet, using the ServletContext as the placeholder for passing the data. The setAttribute() method is used to set the data from the BookShoppingServlet into the ServletContext. The statement is shown here:


//adding these to the Servlet context 
sc.setAttribute("totBook1Price", new Double(totBook1Price));
sc.setAttribute("totBook2Price", new Double(totBook2Price));
sc.setAttribute("totBook3Price", new Double(totBook3Price));
sc.setAttribute("grandTotal", new Double(grandTotal));
sc.setAttribute("book1Qty",new Integer(book1Qty));
sc.setAttribute("book2Qty",new Integer(book2Qty));
sc.setAttribute("book3Qty",new Integer(book3Qty));


Now you will study the BookCheckOutServlet program, shown in Listing 4.2.

[bookmark: ch04list02]Listing 4.2 BookCheckOutServlet.java


/******************************************************************************
  * Class Name:BookCheckOutServlet
  * Extends:HttpServlet
  * Description:Shopping Cart Application Using cookies, and demonstrates
  *             request forwarding.
  *             This servlet displays the chosen books, and then proceeds to
  *             checkout the books purchased.
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/
package com.sams.learnweblogic7.servlets;

//import the utils package
import com.sams.learnweblogic7.utils.*;

//importing standard servlet packages
import javax.servlet.*;
import javax.servlet.http.*;

//import io,util and math packages
import java.io.*;
import java.util.*;
import java.math.*;


public class BookCheckOutServlet extends HttpServlet
{
//defining global variables to be used in this servlet
    Book book1;
    Book book2;
    Book book3;

    PrintWriter out;
    ServletContext sc;
    //Method corresponding to get request of HTML
    //Internally calls doPost, passing request & response objects
    public void doGet(HttpServletRequest req, HttpServletResponse res)
                                 throws ServletException, IOException{
        doPost(req,res);
    }

    //Method corresponding to post request of HTML, & called by doGet() method
    //Gets the book objects from servlet context
    //Calculates the total price for the books purchased
    //Creates the jsp and forwards this request to a jsp
    public void doPost(HttpServletRequest req, HttpServletResponse res)
                                  throws ServletException, IOException{
        //display the books chosen by accessing the book objects from
        //servlet context
        sc = getServletConfig().getServletContext();
        out = res.getWriter();
        book1 = (Book)sc.getAttribute("book1");
        book2 = (Book)sc.getAttribute("book2");
        book3 = (Book)sc.getAttribute("book3");

        double totBook1Price =
                      ((Double)sc.getAttribute("totBook1Price")).doubleValue();
        double totBook2Price =
                      ((Double)sc.getAttribute("totBook2Price")).doubleValue();
        double totBook3Price =
                      ((Double)sc.getAttribute("totBook3Price")).doubleValue();
        double grandTotal =
                      ((Double)sc.getAttribute("grandTotal")).doubleValue();
        int book1Qty = ((Integer)sc.getAttribute("book1Qty")).intValue();
        int book2Qty = ((Integer)sc.getAttribute("book2Qty")).intValue();
        int book3Qty = ((Integer)sc.getAttribute("book3Qty")).intValue();
        out.println("<FORM name=\"viewcart\" action=\"/ShoppingApp/
                BookShoppingServlet\" method=\"get\">");
        out.println("<TABLE width = 100%>");
        out.println("<CENTER><B>Your Shopping Cart Contains:</B></CENTER><BR>");
        out.println("<TR><TH>&nbsp;</TH><TH>Book Name and description</TH>
                <TH>Book Price</TH><TH>Qty</TH><TH>Total for each book
                        </TH></TR>");
        out.println("<TR bgcolor='#cccc99'><TD><img src="+book1.getImagePath()
                +"></TD><TD align='left'><b>"+book1.getBookName()+"</b><BR>"
                +book1.getBookDescription()+"</TD><TD align='left'>
                $"+book1.getBookPrice()+"</TD><TD align
                ='center'>"+book1Qty+"</TD><TD
                align='center'>$"+totBook1Price+"</FONT></TD></TR>");
        out.println("<TR bgcolor='#eeeeee'><TD><img src="+book2.getImagePath()
                +"></TD><TD align='left'><b>"+book2.getBookName()+"</b><BR>"
                +book2.getBookDescription()+"</TD><TD align='left'>
                $"+book2.getBookPrice()+"</TD><TD align
                ='center'>"+book2Qty+"</TD><TD
                align='center'>$"+totBook2Price+"</FONT></TD></TR>");
        out.println("<TR bgcolor='#cccc99'><TD><img src="+book3.getImagePath()
                +"></TD><TD align='left'><b>"+book3.getBookName()+"</b><BR>"
                +book3.getBookDescription()+"</TD><TD align='left'>
                $"+book3.getBookPrice()+"</TD><TD align
                ='center'>"+book3Qty+"</TD><TD
                align='center'>$"+totBook3Price+"</FONT></TD></TR>");
        out.println("<TR bgcolor='#eeeeee'><TD>&nbsp;</TD><TD>&nbsp;</TD>
                <TD>&nbsp;</TD><TD>&nbsp;</TD><TD align='left'>
                <b>Total = $"+grandTotal+"</b></FONT></TD></TR>");
        out.println("</TD></TR></TABLE>");

        out.println("<BR><BR><HR><BR><BR>");
        out.println("<center><b>Please input your credit card details</b>
                </center>");
        out.println("<b>Name on Card : </b><INPUT type=\"TEXT\"
                name=\"CardHolderName\"><BR>");
        out.println("<b>Type of Card : </b><SELECT><OPTION value=\"Visa\">Visa
                </OPTION><OPTION value=\"MasterCard\">Master Card
                </OPTION></SELECT><BR>");
        out.println("<b>Credit Card No: </b><INPUT type=\"TEXT\"
                name\"CardNumber\"><BR>");
        out.println("<b>Expiry date : </b>MM <INPUT type=\"TEXT\"
               name\"ExpMonth\" size=2> / YY<INPUT type=\"TEXT\"
               name\"ExpMonth\"size=2><BR><BR>");
        out.println("<INPUT type=\"button\" NAME=\"buttonName\"
                Value=\"Order Disabled for now\">&nbsp;&nbsp;");
        out.println("<INPUT type=\"submit\" NAME=\"buttonName\"
                Value=\"Empty Shopping Cart\"><BR>");
        out.println("<BR><BR><HR><BR><BR>");
        out.println("</FORM>");

        //calling the write FooterZone
        Utility.writeFooterZone(out);
    }
}


The BookCheckOutServlet is a fairly simple servlet program on the lines of the BookShoppingServlet program. The only interesting code snippet that you need to focus on is the section where the data that is set in the ServletContext by the calling BookShoppingServlet servlet is retrieved using the getAttribute() method:


public void doPost(HttpServletRequest req, HttpServletResponse res) 
                              throws ServletException, IOException{
    //display the books chosen by accessing the book objects
    //from servlet context.
    sc = getServletConfig().getServletContext();
    out = res.getWriter();
    book1 = (Book)sc.getAttribute("book1");
    book2 = (Book)sc.getAttribute("book2");
    book3 = (Book)sc.getAttribute("book3");

    double totBook1Price =
              ((Double)sc.getAttribute("totBook1Price")).doubleValue();
    double totBook2Price =
                  ((Double)sc.getAttribute("totBook2Price")).doubleValue();
    double totBook3Price =
                  ((Double)sc.getAttribute("totBook3Price")).doubleValue();
    double grandTotal =
                  ((Double)sc.getAttribute("grandTotal")).doubleValue();
    int book1Qty = ((Integer)sc.getAttribute("book1Qty")).intValue();
    int book2Qty = ((Integer)sc.getAttribute("book2Qty")).intValue();
    int book3Qty = ((Integer)sc.getAttribute("book3Qty")).intValue();


The data retrieved from the BookShoppingServlet is used in the BookCheckOutServlet and displayed by the browser.

[bookmark: ch04lev2sec3] Compile the Program

Use the compile.bat batch file provided to compile the servlets. The batch file compiles the BookShoppingServlet.java and BookCheckOutServlet.java files located in the following directory in your domain:


applications\ShoppingApp\WEB-INF\classes\com\sams\learnweblogic7\servlets\ 


[bookmark: ch04lev2sec4] Deploy the Program

Deploy the servlets exactly as discussed in Day 3.

[bookmark: ch04lev3sec1] Updating a .war Web Archive File

Add your new servlet to the existing Web archive file for the book-shopping application. To update the .war file, go to the root directory of your Web application at a DOS prompt:


c:\bea\user_domains\mydomain\applications\ShoppingApp\WEB-INF\ 


Then type the following command:


jar �uv0f ShoppingApp.war . 


[bookmark: ch04lev3sec2] Registering Your Servlet in web.xml

You need to register the new servlet BookCheckOutServlet by editing the web.xml file in your deployment directory. In this case, the directory is as follows:


c:\bea\user_domains\mydomain\applications\ShoppingApp\WEB-INF\ 


Add the following tags to the web.xml file:


<servlet> 
    <servlet-name>BookCheckOutServlet</servlet-name>
    <servlet-class>com.sams.learnweblogic7.servlets.BookCheckOutServlet
            </servlet-class>
</servlet>


To register the name by which the servlet can be called from the browser, you can map the servlet to a URL. To do so, add the following tags to the web.xml file:


<servlet-mapping> 
    <servlet-name>BookCheckOutServlet</servlet-name>
    <url-pattern>/BookCheckOutServlet/*</url-pattern>
</servlet-mapping>


This mapping enables you to execute the BookCheckOutServlet by typing the URL /BookCheckOutServlet in the browser or in the calling servlet during servlet chaining.

[bookmark: ch04lev3sec3] Setting WebLogic Server�Specific Parameters

No special settings are required for servlet chaining. Hence, you need not modify the weblogic.xml file.

[bookmark: ch04lev2sec5] Execute the Program

The View Cart page is displayed after it is invoked from the browser by calling the following URL and clicking the View Cart button:

http://localhost:7001/ShoppingApp/BookShoppingServlet

When the user clicks the Checkout button on the View Cart page, servlet chaining occurs: the BookShoppingServlet delegates control to the BookCheckOutServlet. The BookCheckOutServlet generates the Checkout page, where the user can fill in credit card details and see the items selected in the shopping cart.

Figures 4.1 and 4.2 show the two screens generated by the servlet.

[bookmark: ch04fig01]Figure 4.1. View Cart screen of the BookShoppingServlet.

[image: graphics/04fig01.jpg]


[bookmark: ch04fig02]Figure 4.2. Checkout screen of the BookCheckOutServlet.
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[bookmark: ch04lev1sec4] Filters

Filter is a Java class that sits between a Web server and a servlet. A filter intercepts HTTP requests sent to a servlet and can transform the requests sent to and the responses received from the servlet.

Filters are a new feature introduced in the Java Servlet API 2.3 specification. Since WebLogic Server 7.0 supports this specification, it provides support for developing and deploying filters in the WebLogic Server environment.

[bookmark: ch04lev2sec6] Concepts

You can utilize filters effectively in these areas:


	Encryption


	Compression


	Content transformation


	Debugging and tracing


	Logging and audit trails




The Filter Java class implements the Filter interface. The Filter interface contains the following methods:


	doFilter()� 
This method must be implemented by the Filter class. All the functionality that the filter performs resides in this method. The doFilter() method has three parameters: ServletRequest, ServletResponse, and FilterChain. The input received from the browser is wrapped in the ServletRequest class. Any output can be generated by the filter using the ServletResponse class. A filter can modify the request and response as required. The FilterChain class is used to invoke the next filter in the chain of filters or the final servlet.



	getFilterConfig()� 
Filters have a FilterConfig class, similar to the ServletConfig class. To obtain a reference to the FilterConfig object, you should use the getFilterConfig() method.



	setFilterConfig()� 
Use the setFilterConfig() method to set a FilterConfig object for the filter. The method takes a FilterConfig object as a parameter.





The Filter class must implement these methods and provide the actual filter functionality in the doFilter() method.

[bookmark: ch04lev2sec7] Filter Life Cycle

Filters have a life cycle similar to the servlet cycle. The life cycle involves these methods:


	init()� 
The init() method is used to initialize the filter. This method is called only once in the life cycle of the filter.



	doFilter()� 
The doFilter() method is called throughout the life cycle of the filter after the filter is initialized.



	destroy()� 
The destroy() method is called when the filter is shut down by the WebLogic Server. The destroy() method can be used to free up any resources opened by the filter.





Notice the similarity between filters and servlets.

[bookmark: ch04lev2sec8] Filter Chaining

Since filters are preprocessors of an HTTP request and response, you can have more than one filter for a servlet. For example, if you have written two filters for a servlet, one that performs encryption and another that performs logging, you can have the logging filter preprocess the request and response and call the encryption filter to enable it to perform its preprocessing. This is called filter chaining since the logging and encryption filters are part of a chain of filters for a servlet. Filters for a servlet can be chained by defining the list of filters and their mappings to servlets or URLs in the deployment descriptor file web.xml. The WebLogic Server determines the list of filters mapped to a URL or a servlet by matching the filters defined in the filter-mapping tag. The filters are chained in the order in which they are defined in the deployment descriptor file.










[bookmark: ch04lev1sec5] Extending Your BookShoppingServlet with a Simple Logging Filter

Now consider an example filter for your BookShoppingServlet. Since your BookShoppingServlet does not have any logging or debugging facility, you will implement a filter that logs the calling sequence between the browser and the BookShoppingServlet. The filter for the BookShoppingServlet intercepts the request and response of the BookShoppingServlet and logs the call by printing it to the standard output (stdout).










[bookmark: ch04lev1sec6] Sample Program: Writing Filters for the BookShoppingServlet

The source code of the DemonstrateFilters.java program is given in Listing 4.3.

[bookmark: ch04list03]Listing 4.3 DemonstrateFilters.java


/******************************************************************************
  * Class Name:DemonstrateFilters
  * Implements:Filter
  * Description:Servlet to demonstrate filter functionality
  *             This is invoked when the BookShoppingServlet is called, and is
  *             executed before the BookShoppingServlet is executed.
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.servlets;

//importing the servlet and security related packages
import javax.servlet.*;
import javax.servlet.http.*;
import weblogic.servlet.security.*;

public class DemonstrateFilters implements Filter {
  //defining the global variables
  private FilterConfig filterConfig;

// Constructor for this class
 public DemonstrateFilters() {
   log("DemonstrateFilters constructer invoked ... ");
  }

//This method is called only once when the servlet is loaded for the first time
//by the container
  public void init(FilterConfig filterConfig)
      throws ServletException {
      this.filterConfig = filterConfig;
   }

//This method is called only once when the servlet is unloaded by the container
 public void destroy() {
      this.filterConfig = null;
   }

//This method is called by the container
 public void doFilter(ServletRequest req, ServletResponse res, FilterChain fc)
     throws java.io.IOException, javax.servlet.ServletException {
        log("The doFilter method has been invoked.");

  /* the user is authenticated, pass request to the next filter in the list or
   * if there are no more filters in the list, pass the request to the servlet
   */
   fc.doFilter(req,res);
 }

//Returns the filterConfig object for this filter
 public FilterConfig getFilterConfig() {
  return filterConfig;
 }
//Called by the container when this Filter is instantiated
 public void setFilterConfig(FilterConfig cfg) {
  filterConfig = cfg;
 }
//prints the messages onto the console
 public void log(String s) {
  System.out.println("[loginFilter]: " + s);
 }
}
}//end of BookShoppingServlet


The DemonstrateFilters.java filter consists of the init(), doFilter(), getFilterConfig(), and setFilterConfig() methods explained earlier and the wrapper log() method, which prints the output to the system console of the WebLogic Server.

[bookmark: ch04lev2sec9] Compile the Program

Use the compile.bat batch file provided to compile the servlet. The batch file compiles the DemonstrateFilters.java file located in the following directory in your domain:


applications\ShoppingApp\WEB-INF\classes\com\sams\learnweblogic7\servlets\ 


To verify that the compilation was successful, check that the corresponding .class file for DemonstrateFilters.java was created in the following directory as shown in Figure 4.3:


c:\bea\user_domains\mydomain\applications\ShoppingApp\WEB-
        INF\classes\com\sams\learnweblogic7\servlets


[bookmark: ch04fig03]Figure 4.3. Directory structure after compiling DemonstrateFilters.java.

[image: graphics/04fig03.jpg]


[bookmark: ch04lev2sec10] Deploy the Program

After a successful compilation, you need to deploy the filter in the WebLogic Server environment. Since the Web application archive for the servlets is already in place, you will not create a new Web archive file. The deployment activities that need to be carried out are described in the following sections.

[bookmark: ch04lev3sec4] Updating the .war Web Archive File

Filters are support applications for servlets. Hence, to deploy Web applications in WebLogic, the servlet classes need to be packaged in a Web archive file, called a .war file. You will be adding your filter to the existing Web archive file for the book-shopping application. To update the .war file, go to the root directory of your Web application at a DOS prompt:


c:\bea\user_domains\mydomain\applications\ShoppingApp\WEB-INF\ 


Then type the following command:


jar �uv0f ShoppingApp.war . 


[bookmark: ch04lev3sec5] Registering Your Filter in web.xml

Once the .war file containing your filter class is ready, you need to register your filter class with WebLogic Server. To register your filter, you need to edit the web.xml file in your deployment directory, in this case the directory


c:\bea\user_domains\mydomain\applications\ShoppingApp\WEB-INF\ 


Add the following tags to the web.xml file:


<filter> 
   <filter-name>DemonstrateFilters></filter-name>
   <filter-class>
                com.sams.learnweblogic7.servlets.DemonstrateFilters
   </filter-class>
</filter>


Notice that this process is similar to the registration of a servlet in this deployment descriptor file. The <filter></filter> tags encapsulate the registration information for your filter. Define the name for your filter within the <filter-name></filter-name> tags. The actual class filename qualified with the package name should be listed in the <filter-class></filter-class> tags.

The next step is to associate the filter with a servlet or servlets. Essentially, you map a filter to a URL. To do so, add the following tags to the web.xml file:


<filter-mapping> 
    <filter-name>DemonstrateFilters</filter-name>
    <url-pattern> /BookShoppingServlet</url-pattern>
</filter-mapping>


The WebLogic Server interprets these settings and invokes the DemonstrateFilters filter class when it receives a request from the browser for the URL defined in the <urlpattern></url-pattern> tags. (You can even define a filter for the entire domain of your Web site, thanks to the flexibility provided by filters.) Your deployment descriptor file web.xml should look similar to the screen shot in Figure 4.4.

[bookmark: ch04fig04]Figure 4.4. Registering the filter in the web.xml file.

[image: graphics/04fig04.jpg]


In this example, when the WebLogic Server receives a request from the browser for /BookShoppingServlet, it invokes the DemonstrateFilters filter class before passing control to the BookShoppingServlet servlet.

To set a chain of filters, you just have to define the filter mappings that map to the same URL. While loading the settings defined in the deployment descriptor file, the WebLogic Server builds the list of filters in the order in which they are defined. For filters pointing to the same URL, the server builds a chain of filters in the order in which they are defined in the deployment descriptor file. For example:


<filter-mapping> 
    <filter-name>myFilter1</filter-name>
    <url-pattern>/Day4SampleServlet3</url-pattern>
</filter-mapping>
<filter-mapping>
    <filter-name>myFilter2</filter-name>
    <url-pattern>/Day4SampleServlet3</url-pattern>
</filter-mapping>


For these settings, the WebLogic Server builds a chain of filters. On receiving a request for the /Day4SampleServlet3, the WebLogic Server invokes the first filter, myFilter1; after its execution is complete, the next filter in the chain, myFilter2, is invoked. If you had defined more filters for this URL, they would be invoked in turn. Finally, the /Day4SampleServlet3 is invoked and receives the last preprocessed input from the last filter in the filter chain.

[bookmark: ch04note02]Tip

Apart from the order of definition of filters in a filter chain, WebLogic Server builds the filter chain using the following priority: Filters for a URL pattern mapping to a servlet are added to the chain after the filters that map to a URL pattern not mapping to the same servlet.


 

[bookmark: ch04lev2sec11] Execute the Program

The filter is invoked from the browser by calling the following URL:

http://localhost:7001/ShoppingApp/BookShoppingServlet

Since filters are an intermediary application for your servlets�a behind-the-scenes functionality�you cannot show the output on the screen. Hence, you will be looking at the server console and the server log to verify whether or not the filter was invoked.

The contents of the console should look similar to the screen shot in Figure 4.5.

[bookmark: ch04fig05]Figure 4.5. The server console with the system output showing the invocation of the filter.
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[bookmark: ch04lev1sec7] Listeners and Events

Listeners and events for Web applications are another new feature introduced in the Servlet API 2.3 specification. The event-listener model was introduced from JDK 1.1 in the AWT package. You can define a listener for any AWT UI (user interface) element. Any actions or events occurring on the UI element are processed by the AWT listener. The same event-listener model has been incorporated in the servlet specification. Now you can define listeners for two kinds of events:


	ServletContext events


	HttpSession events




Depending on the event to be listened to, the listener class has to override the appropriate interface and implement the methods required.

Now look in detail at the two main events.

[bookmark: ch04lev2sec12] ServletContext Events

Five events of the ServletContext can have listeners:


	Create ServletContext�  
This event occurs when the servlet is created for the first time. To write a listener for this event, you must override the javax.servlet.ServletContextListener interface and implement the contextInitialized() method. The method is passed a ServletContextEvent object by the WebLogic Server.



	Destroy ServletContext�  
This event occurs when the servlet is destroyed.To write a listener for this event, you must override the javax.servlet.ServletContextListener interface and implement the contextDestroyed() method. The method is passed a ServletContextEvent object by the WebLogic Server.



	Attribute added in ServletContext� 
This event occurs when an attribute is added to the ServletContext. You must write a listener that implements the attributeAdded() method of the ServletContextAttributesListener interface to intercept this event. The method is passed a ServletContextAttributeEvent object by the WebLogic Server.



	Attribute removed from ServletContext� 
This event occurs when an attribute is removed from the ServletContext. You must write a listener that implements the attributeRemoved() method of the ServletContextAttributesListener interface to intercept this event. The method is passed a ServletContextAttributeEvent object by the WebLogic Server.



	Attribute replaced in ServletContext� 
This event occurs when an attribute is replaced in the ServletContext. You must write a listener that implements the attributeReplaced() method of the ServletContextAttributesListener interface to intercept this event. The method is passed a ServletContextAttributeEvent object by the WebLogic Server.





[bookmark: ch04lev2sec13] HttpSession Events

The HttpSession events are described here. Five events of the HttpSession event can have listeners:


	Create HttpSession� 
This event occurs when an HttpSession object is created. To write a listener for this event, you must override the javax.servlet.HttpSessionListener interface and implement the sessionCreated() method. The method is passed an HttpSessionEvent object by the WebLogic Server.



	Destroy HttpSession� 
This event occurs when the servlet is destroyed. To write a listener for this event, you must override the javax.servlet.HttpSessionListener interface and implement the sessionDestroyed() method. The method is passed an HttpSessionEvent object by the WebLogic Server.



	Attribute added in HttpSession� 
You must write a listener that implements the attributeAdded() method of the HttpSessionAttributesListener interface to intercept this event. The method is passed an HttpSessionBindingEvent object by the WebLogic Server.



	Attribute removed from HttpSession� 
This event occurs when an attribute is removed from the HttpSession object. You must write a listener that implements the attributeRemoved() method of the HttpSessionAttributesListener interface to intercept this event. The method is passed an HttpSessionBindingEvent object by the WebLogic Server.



	Attribute replaced in HttpSession� 
This event occurs when an attribute is replaced in the HttpSession. You must write a listener that implements the attributeReplaced() method of the HttpSessionAttributesListener interface to intercept this event. The method is passed an HttpSessionBindingEvent object by the WebLogic Server.














[bookmark: ch04lev1sec8] Sample Program: Writing Listeners for the BookShoppingServlet

Now you will create an example listener for your BookShoppingServlet. You will be writing listeners for both the events of this servlet: the ServletContext event and the HttpSession event. The methods that you implement in the listeners will not have any functionality; you will simply print messages out on the console through them.

Look first at the source code in Listing 4.4 for the ServletContext listener first.

[bookmark: ch04list04]Listing 4.4 DemonstrateContextListener.java


/******************************************************************************
  * Class Name:DemonstrateContextListener
  * Implements:ServletContextListener
  * Description:Servlet to demonstrate Servlet Context Listener functionality
  *             This is invoked when the container starts
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/
package com.sams.learnweblogic7.servlets;

//importing the servlet packages
import javax.servlet.*;
import javax.servlet.http.*;

public class DemonstrateContextListener implements ServletContextListener{

//Constructor for this class
  public DemonstrateContextListener() {
    System.out.println("ServletContextListener class called ");
  }

//This method is called when the container stops
  public void contextDestroyed(ServletContextEvent evt){
    System.out.println("The servlet context has been destroyed ");
  }

//This method is called when the servlet context is initialized
  public void contextInitialized(ServletContextEvent evt){
    System.out.println("The servlet context "
            +(evt.getServletContext()).getServletContextName()
            +"has been initialized");
  }
}


The code for the listener for ServletContext events is very simple. The Demonstrate ContextListener class implements the ServletContextListener interface and contains the functionality for listening to context-created and context-destroyed events.

In the example, a message is displayed on the WebLogic Server console when a ServletContext is initialized:


public void contextInitialized(ServletContextEvent evt){ 
    System.out.println("The servlet context "
            +(evt.getServletContext()).getServletContextName()
            +"has been initialized");
  }


In the example, a message is displayed on the WebLogic Server console when a ServletContext is destroyed:


public void contextDestroyed(ServletContextEvent evt){ 
    System.out.println("The servlet context has been destroyed ");
  }


You will also write a simple listener for HttpSession events; see Listing 4.5.

[bookmark: ch04list05]Listing 4.5 DemonstrateHttpListener.java


/******************************************************************************
  * Class Name:DemonstrateHttpListener
  * Implements:HttpListener
  * Description:Listener to demonstrate Http Listener functionality
  *             This is invoked when a message is sent on the Http server
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/
package com.sams.learnweblogic7.servlets;

import javax.servlet.*;
import javax.servlet.http.*;


public class DemonstrateHttpListener implements HttpSessionListener
{
    //defining global variables
    HttpSession sess = null;

    //constructor of the class
    public DemonstrateHttpListener(){
        System.out.println("Http Listener listener class constructor called");
    }
    //This method is called to notify when a session is created
    public void sessionCreated(HttpSessionEvent evt){
        sess = evt.getSession();
        System.out.println("\nSession created: Id: " + sess.getId()
                + " CreationTime: " + sess.getCreationTime() );
    }
    //This method is called to notify when a session is destroyed
    public void sessionDestroyed(HttpSessionEvent evt){
        sess = evt.getSession();
        System.out.println("\nsession destroyed: " + sess.getId() );
    }
}


The DemonstrateHttpListener class implements the methods of the HttpSessionListener class. This enables it to listen for the HttpSession life-cycle events: creating an HttpSession and destroying an HttpSession. The specific method that intercepts the session-creating event is given here. In the sessionCreated() method, you display the session ID and the creation time on the WebLogic Server's console:


public void sessionCreated(HttpSessionEvent evt){ 
    sess = evt.getSession();
    System.out.println("\nSession created: Id: " + sess.getId()
            + " CreationTime: " + sess.getCreationTime() );
}


Similarly, when an HttpSession is destroyed, the sessionDestroyed() method is invoked on this listener. The sessionDestroyed() method prints the session ID of the destroyed session on the WebLogic Server's console:


public void sessionDestroyed(HttpSessionEvent evt){ 
    sess = evt.getSession();
    System.out.println("\nsession destroyed: " + sess.getId() );
}


[bookmark: ch04lev2sec14] Compile the Two Listener Programs

Use the compile.bat batch file provided to compile the two listeners at the same time. The batch file compiles the DemonstrateContextListener.java and the DemonstrateHttpListener.java files located in the following directory in your domain:


applications\ShoppingApp\WEB-INF\classes\com\sams\learnweblogic7\servlets\ 


To verify that the compilation was successful, check that the corresponding .class files for DemonstrateContextListener.java and DemonstrateHttpListener.java were created in the directory


c:\bea\user_domains\mydomain\applications\ShoppingApp\WEB-INF\classes\
        com\sams\learnweblogic7\servlets\ 


The directory should be similar to the screen shot in Figure 4.6.

[bookmark: ch04fig06]Figure 4.6. Directory structure after compiling the listeners.

[image: graphics/04fig06.jpg]


[bookmark: ch04lev2sec15] Deploy the Program

After a successful compilation, the listeners need to be deployed in the WebLogic Server environment. Since the Web application archive for the servlets is already in place, you will not create a new Web archive file. The deployment activities that need to be carried out are described in the following sections.

[bookmark: ch04lev3sec6] Updating the .war Web Archive File

Listeners, like filters, are support applications for servlets. Hence, to deploy Web applications in WebLogic, the listener classes need to be packaged in a .war file. You will be adding your listeners to your existing Web archive file of the book-shopping application. To update the .war file, make sure you are in the root directory of your Web application at a DOS prompt:


c:\bea\user_domains\mydomain\applications\ShoppingApp\WEB-INF\ 


Then type the following command at the DOS prompt:


jar �uv0f ShoppingApp.war . 


[bookmark: ch04lev3sec7] Registering Your Listener in web.xml

Once the .war file containing your listener class is ready, you need to register your listener class with the WebLogic Server. To register your listener, edit the web.xml in your deployment directory, in this case the directory


c:\bea\user_domains\mydomain\applications\ShoppingApp\WEB-INF\ 


Add the following tags to the web.xml file:


<listener> 
    <listener-class>
             com.sams.learnweblogic7.servlets.DemonstrateContextListener
    </listener-class>
</listener>
<listener>
    <listener-class>
             com.sams.learnweblogic7.servlets.DemonstrateHttpListener
    </listener-class>
</listener>


Notice that this process is similar to the registration of a servlet or a filter in this deployment descriptor file. The <listener></listener> tags encapsulate the registration information for your listener. The actual class filename qualified with the package name should be listed in the <listener-class></listener-class> tags. Your deployment descriptor file web.xml should look similar to the screen shot in Figure 4.7.

[bookmark: ch04fig07]Figure 4.7. Registering the listener in the web.xml file.

[image: graphics/04fig07.jpg]


Listeners listen for events in a Web application. Hence, they must be defined after the <filter></filter> tags but before the <servlet></servlet> tags.

In the example, when the WebLogic Server invokes the BookShoppingServlet or the CheckOutServlet, your listeners will be in action. From the time the servlets are initialized until they are removed from the Web container of the WebLogic Server, the listeners will monitor these events. Your DemonstrateHttpListener listener will listen for HttpSession events.

[bookmark: ch04note03]Tip

Listeners for a Web application must be defined before the servlet definition in the deployment descriptor file web.xml.


 










[bookmark: ch04lev1sec9] Setting WebLogic Server�Specific Parameters

If there are any WebLogic Server�specific parameters, they are registered in the weblogic.xml file, not the web.xml file. Listeners do not have any WebLogic Server�specific settings, so you need not modify weblogic.xml.

[bookmark: ch04lev2sec16] Execute the Program

The listener is implicitly invoked when the browser requests any of the servlets loaded in the WebLogic Server. Since listeners are a callback application for your servlets, providing behind-the-scenes functionality, you cannot show the output on the browser. Hence, you will look at the WebLogic Server's console to verify whether or not your listeners were invoked.

The output on the server console should be similar to the screen shot in Figure 4.8.

[bookmark: ch04fig08]Figure 4.8. The server console with the system output showing the invocation of the listeners.
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[bookmark: ch04lev1sec10] Sample MVC Application: Controller Servlet

Now that you have a good understanding of the basic and advanced concepts of Java servlets, turn your attention to the sample MVC application you'll build as a way of learning each new technology supported by WebLogic Server.

Quickly revisit the architecture of the Airline Ticket Booking System MVC application that you defined on Day 2. The architecture of the Airline Ticket Booking System consists of three primary layers:


	Model


	View


	Controller




The first technology that you have studied is Java servlets. In the MVC architecture, Java servlets perform the role of the controller. The controller is responsible for routing requests and responses to different components in the model and the view. Ideally, there must be only one controller servlet in an MVC architecture. Hence, for the Airline Ticket Booking System, you will develop and implement one Java servlet, AirlineTicketBookingServlet, given in Appendix C.

Now you will study the controller servlet code in detail. Study the sequence diagram in Figure 4.9, which illustrates the working of this servlet. The figure shows an overview of the functions performed by the servlet.

[bookmark: ch04fig09]Figure 4.9. Sequence diagram for the AirlineTicket BookingServlet of the MVC application.

[image: graphics/04fig09.gif]


You define the controller servlet class in the package com.sams.learnweblogic7.airlines.servlets using the statement at the start of the code:


package com.sams.learnweblogic7.airlines.servlets; 


After this, you begin importing the packages for the different classes that you will be using in the controller servlet. Three kinds of classes will be imported�application-specific packages, standard Java packages, and extensions to Java packages:


//Import application related packages 
import com.sams.learnweblogic7.airlines.businessobject.*;
import com.sams.learnweblogic7.airlines.constants.*;
import com.sams.learnweblogic7.airlines.entitybean.*;
import com.sams.learnweblogic7.airlines.sessionbean.*;
import com.sams.learnweblogic7.airlines.exception.*;

//importing java extension packages
import javax.servlet.*;
import javax.servlet.http.*;

//import standard java packages io,util and math
import java.io.*;
import java.util.*;


The first method in the life cycle of the controller servlet is the init() method. It defines the initialization of the Array used by the servlet to look up the JSPs that correspond to the action ID:


public void init(ServletConfig config) throws ServletException{ 
    super.init(config);
    Array rulesVariables = ...
...

}//end of init


The next steps in the servlet life cycle manage requests and responses. Since requests can be either GET or POST HTTP requests, you will handle the processing for these request types using the doGet() and doPost() methods. The doGet() and doPost() methods form the core of the controller servlet's processing. Take a look at the doGet() method:


public void doGet(HttpServletRequest request, HttpServletResponse response) 
                 throws IOException, ServletException{
    doPost(request, response);
}


The doGet() method in your controller servlet intercepts the GET HTTP request and delegates the request to the doPost() method. The doGet() method passes the HttpServletRequest and HttpServletResponse objects to the doPost() method. This allows the processing logic in the doPost() method to read the request data and return a response.

The doPost() method, where a significant amount of processing occurs, is explained in parts:


public void doPost(HttpServletRequest req, HttpServletResponse resp) 
     throws ServletException, IOException{
   try
     {
        //STEP-1 => Get the MVCAppValueObject from the HttpServletRequest
        MVCAppValueObject inputValueObject =
                MVCAppValueFactory.getMVCAppValueObject(req);

        //STEP-2 => Call the business method (if required) and get the
        // output MVCAppValueObject
        MVCAppValueObject outputValueObject =
                businessMethod(inputValueObject);

        //STEP-3 => Pass the outputValueObject to the respective JSP based
                on action id
        callJSP(req, resp, outputValueObject);
   }//end of try block
   catch(...
     ...
   }//end of catch block
   finally
         {
               ...
         }//end of finally block
}//end of doPost


The doPost() method takes the HttpServletRequest and HttpServletResponse objects as parameters. The first step in the doPost() method is to convert the HttpServletRequest object into an MVCAppValueObject using the getMVCAppValueObject() method of the MVCAppValueFactory class. The getMVCAppValueObject() method takes an HttpServletRequest object as a parameter and returns a populated MVCAppValueObject.

[bookmark: ch04note04]Note

What is the advantage of this approach? Since the HttpServletRequest data needs to be passed along to any component of the model layer, if you pass the HttpServletRequest object (request) directly, then you would be unnecessarily importing the javax.servlet packages in the components of the model layer. This goes against your design of isolating the different layers. Interfacing two layers of your architecture is possible only by using well-defined design contracts. In this case, the design contract between the controller layer (that is, the Java servlet) and the model layer (that is, the EJB components and Java classes) or the model layer and the view layer is the MVCAppValueObject. Data between two layers will always be passed as a populated MVCAppValueObject. The MVCAppValueObject is modeled on the ValueObject design pattern.


 

After obtaining the MVCAppValueObject, you extract the actionID to determine the action to be performed. Depending on the actionID sent in the request, the controller servlet will route the request to the appropriate component of the model layer. This set of functions is performed in the businessMethod() method. This method takes the MVCAppValueObject as input. Depending on the action ID, it then creates the corre sponding EJB, passes the required values to the EJB, and gets the corresponding output MVCAppValueObject. You will be reading about EJBs and their types in greater depth in the days ahead. The controller servlet handles the following action IDs:


	LOGIN_ACTION_ID� 
Based on this action ID, the servlet first authenticates the user and then, on successful authentication, gets the passenger information using the PassengerInfoBean EJB. A session is then established for this user, and his or her information is stored in the HttpSession object. Any response to be sent back to the browser will be packaged in the MVCValueObject and forwarded to the view layer.



	REGISTER_ACTION_ID� 
Based on this action ID, the servlet calls the PassengerInfoBean EJB to create the user profile. Any response to be sent back to the browser will be packaged in the MVCAppValueObject and forwarded to the view layer.



	VIEW_PROFILE_ACTION_ID� 
Based on this action ID, the servlet calls the getUserProfile() method of the PassengerInfoBean EJB. Any response to be sent back to the browser will be packaged in the MVCAppValueObject and forwarded to the view layer.



	SEARCH_ACTION_ID� 
Based on this action ID, the servlet calls the AirlineBean EJB and retrieves all flights available for the search criteria defined. Any response to be sent back to the browser will be packaged in the MVCAppValueObject and forwarded to the view layer.



	SELECTED_FLIGHT_CONFIRM_ACTION_ID� 
Based on this action ID, the servlet calls the AirlineBean EJB. This action occurs when the user confirms his or her flight selection. Any response to be sent back to the browser will be packaged in the MVCAppValueObject and forwarded to the view layer.



	SELECTED_FLIGHT_CANCEL_ACTION_ID� 
Based on this action ID, the servlet calls the ClientSessionBean EJB and removes the flight selection information from the session. The user is then redirected to the flight search page. Any response to be sent back to the browser will be packaged in the MVCValueObject and forwarded to the view layer.



	VIEW_USER_BOOKED_FLIGHTS_ACTION_ID� 
Based on this action ID, the servlet calls the bookTicket() method of the BookingRepEJBRemote stateful session EJB. Any response to be sent back to the browser will be packaged in the MVCValueObject and forwarded to the view layer.



	LOGOUT_USER_ACT_ID� 
Based on this action ID, the servlet destroys the user session and redirects the user to the search page. Any response to be sent back to the browser will be packaged in the MVCAppValueObject and forwarded to the view layer.





In the coming days you will be looking in detail at how to implement the functionality of the components in the model layer. The controller servlet's responsibility, as you saw, is limited to routing requests and responses between the model and view layers and managing the work flow of the application.










[bookmark: ch04lev1sec11] Summary

Today's lesson discussed advanced topics in the Java servlet specification that are supported by WebLogic Server. You started the day by learning the concepts of inter-servlet communication. The two ways to achieve this are the forward() and include() methods of the RequestDispatcher interface. You extended your sample BookShoppingServlet and wrote another servlet, the BookCheckOutServlet to demonstrate the concepts of servlet chaining. The BookShoppingServlet delegated control to the BookCheckOutServlet and passed data to the BookCheckOutServlet.

Filters were the next topic on the agenda. You began by studying the concepts and uses of filters and how they interact with HTTP servlets. You wrote a sample filter for your BookShoppingServlet servlet that intercepted the requests received by the BookShoppingServlet servlet and displayed log messages on the WebLogic Server's console. You also learned how to deploy filters and map them to servlets in the web.xml deployment descriptor file.

Another interesting area that you covered today was listeners. We explored the basic idea behind listeners and explained its similarity (in terms of design) to AWT listeners. Then you studied the two listener interfaces available in the Java Servlet 2.3 specification: ServletContextListener and the HttpSessionListener. To reinforce your understanding of these concepts, you wrote simple listeners implementing the ServletContextListener and HttpSessionListener interfaces.

You rounded off the day's session by writing the first building block of your case study MVC application, the Airline Ticket Booking System application. You applied the concepts and knowledge of servlets gained over the past two days and developed the AirlineTicketBookingServlet, which is the controller servlet for the MVC application.

In the next two days you will be studying another Web technology supported by WebLogic Server: JavaServer Pages.










[bookmark: ch04lev1sec12] Q&A

	[bookmark: qad1e12070]Q1:	In servlet chaining, if the servlet to which the request is to be delegated is not loaded�that is, not active in the WebLogic Server�what will happen?



	[bookmark: qad1e12081]
          A1:
        	If the servlet to which the request is forwarded is not active in the WebLogic Server, the ServletContext object's method getServlet(servletname) will return a null object reference. To safeguard against this scenario, the calling servlet should check whether the called servlet object's reference is valid. In a scenario where the called servlet is not active, the calling servlet can still forward the request to the called servlet in a roundabout way. The calling servlet is allowed to open socket connections. Hence, it can open a java.net.URLConnection() object that passes the URL of the servlet to be called as the parameter. The IP address in this case will be localhost or 127.0.0.1 since both the servlets reside on the same machine. Opening a URL connection to the called servlet's URL makes the WebLogic Server load (that is, activate) this servlet. Now, when the calling servlet tries to obtain the called servlet's object reference using the ServletContext, it will not get a null reference!



	[bookmark: qad1e12107]Q2:	Can a filter for an HTTP servlet modify the headers available in the HTTP request and response?



	[bookmark: qad1e12112]
          A2:
        	Most certainly it can. A filter should be used primarily for preprocessing the HttpServletRequest and HttpServletResponse for a servlet. Hence, the filter can modify the request and response headers. For example, if your servlet does not contain session-handling code, the filter can insert cookies in the response headers and can read the cookies in the request headers. Thus, the filter can take over the responsibility of maintaining user sessions and can terminate a logical user session by not delegating control to the next chain of filters or to the servlet itself. This is especially useful when you wish to reuse servlet classes without having to modify the source code of the servlet.















[bookmark: ch04lev1sec13] Workshop

The quiz and exercises are provided to help solidify your understanding of the material covered today. Answers to the quiz questions and exercises are in Appendix A. Try to understand the quiz and exercise answers before continuing tomorrow's lesson.










[bookmark: ch04lev1sec14] Quiz

	[bookmark: ch04que01]1:	What are the two ways to do servlet chaining?



	[bookmark: ch04que02]2:	How do you write a filter for a servlet?



	[bookmark: ch04que03]3:	What events of a ServletContext can be intercepted by a listener of a ServletContext?



	[bookmark: ch04que04]4:	What events of an HttpSession object can be intercepted by a listener of an HttpSession?



	[bookmark: ch04que05]5:	In what order should listeners be defined in the deployment descriptor file?















[bookmark: ch04lev1sec15] Exercises

	[bookmark: ch04que06]1:	Extend the filter application that you wrote today by developing a full-fledged logging filter that saves the requests that you intercept in a log file.



	[bookmark: ch04que07]2:	Write a servlet program that delegates control to an HTML file. Is this possible? If so, why? And if not, why not?















[bookmark: ch05]Day 5. Writing JavaServer Pages (JSP)

You spent the past two days learning the basic and advanced features of Java servlets and writing and deploying Java servlets in WebLogic Server. JavaServer Pages is the next technology supported by WebLogic Server that you will be studying today. JavaServer Pages, or JSP, as it is more popularly called, enables developers to embed Java code within an HTML page.

Over the next two days, you will be focusing on JavaServer Pages. You will be studying the basics of JavaServer Pages, such as the different tags supported in the JSP 1.2 specification, implicit variables available for developers in JSP, concepts of JSP tag libraries, and using the tag libraries available in WebLogic Server. As always, in each day's session, you will build a sample application that demonstrates the use of the technology being learned, in this case JSP.

Before you look at the technology of JSP, here is why JavaServer Pages were introduced in J2EE. From your previous two days of work on Java servlets, you should realize that servlets were the most efficient way to process data submitted by a user using an HTML form. But generating the output page may have been more work than you expected. All the HTML code for the response page was contained in the servlet and printed directly using the out.println(...) statement. This tight integration of HTML code in the Java servlet makes maintenance a pain.

Any changes that need to be made to the UI would have to be made by editing the servlet code (the writeHeaderZone() and other methods of the BookShoppingServlet) and recompiling and redeploying the servlet. In the production environment of a real-life application, this is not feasible. Hence, JSP technology was introduced to isolate the HTML code from the Java code by enabling developers to embed Java statements with special tags in the HTML code. This allows easy maintenance of the HTML UI.

JSP provides the flexibility to develop Web applications quickly and easily, flexibility that is not evident in Java servlets. More importantly, JSP allows Web application developers to separate the content and business logic from the look and feel of the application. This enables two types of developers to contribute to the Web application process: the UI developer, who develops the look and feel of the application, and the Java developer, who writes the actual processing logic of the application.










[bookmark: ch05lev1sec1] JavaServer Pages and Servlets: A Comparison

JSP is based on the concept of server-side parsing. A JSP page is an HTML page with Java statements embedded in it. JSP files do not have an extension of .html or .htm but rather a special extension, .jsp. This extension indicates to the server that the file is a JavaServer Page.

When a browser requests a JSP page from the server, the server identifies the page as a JSP page from the extension. The server does not return the JSP file as it is but rather processes it. The processing of the JSP file includes parsing it for special tags in the Java code in the file. The Java code in the JSP page is compiled by the server using a special compiler called a JSP compiler. If no errors are encountered by the compiler, the entire JSP page is compiled to a Java class file. This Java class file is essentially a Java servlet. The compiled Java servlet is then loaded by the server like any other Java servlet, and the processing continues.

So what happens to the HTML code in the JSP page? Well, the JSP compiler compiles the Java code and builds a Java servlet, and all the HTML statements in the JSP are automatically converted into out.println(...) statements by the compiler. Hence, instead of manually writing out.println(...) statements for the HTML code in your servlet, the JSP compiler generates it all for you. A simple way to manually compile your JSP using the JSP compiler supplied by WebLogic Server is with this command:


java weblogic.jspc -options filename.jsp 


[bookmark: ch05lev2sec1] WebLogic's Support for JavaServer Pages

Now that you have an idea of what JavaServer Pages are all about, take a look at the support for JavaServer Pages provided by WebLogic.

From Figure 5.1 you can see that WebLogic Server contains a JSP engine to support the parsing, compiling, execution, and deployment of JavaServer Pages. The JSP engine in WebLogic Server version 7.0 supports the JavaServer Page API version 1.2 specification. Part of this support includes the following important features:


	JSP tags� 
Support for JSP tags is the primary feature in WebLogic Server. Four types of tags are supported by WebLogic Server: directive, declaration, expression, and scriptlet tags.



	Custom JSP tag libraries� 
The other major feature of JSP that is supported by WebLogic Server is the ability to create and use custom tag libraries in JSP pages.





[bookmark: ch05fig01]Figure 5.1. WebLogic Server and its components: the JSP engine.

[image: graphics/05fig01.jpg]











[bookmark: ch05lev1sec2] Life Cycle of JSPs

JSPs are essentially compiled to servlets and hence follow the life cycle of servlets.

As you can see in Figure 5.2, there are three stages in the life cycle of a JSP, which are similar to the servlet life-cycle stages:


	Initialization� 
A compiled servlet is initialized by the WebLogic Server when it is loaded for the first time. The compiled servlet of a JSP is initialized by the WebLogic Server every time the JSP is modified.



	Manage request and response� 
Any requests received by the Web server are forwarded to the compiled servlet to handle. The compiled servlet contains a service() method that is invoked by the WebLogic Server on every browser request. The service() method contains all the Java statements that are embedded in the JSP. The HTML code of the JSP is also contained in the service() method, but as out.println() statements. The service() method contains a request object and a response object as parameters. These are used by the compiled JSP servlet to process the request and send the response. The JSP engine within the WebLogic Server packages the request data in the request object and uses the response object to send the response to the browser. The service() method is used throughout the life cycle of this compiled servlet of the JSP.



	Termination� 
At the end of the life cycle of the servlet, the server shuts down the servlet and frees up resources. This occurs when the destroy() method of the servlet is called during shutdown of the application server.





[bookmark: ch05fig02]Figure 5.2. Life cycle of a JSP.
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[bookmark: ch05lev1sec3] Flowchart for Developing JSPs

You will be following the steps listed in the flowchart shown in Figure 5.3 for developing your sample JSP applications throughout today and tomorrow (Day 6, "Advanced JavaServer Pages Techniques").

[bookmark: ch05fig03]Figure 5.3. Flowchart for developing JavaServer Pages.

[image: graphics/05fig03.gif]


In step 1, you define the requirements for your sample application. This is essentially the problem statement for developing the Web application using JSP.

In step 2, you design the static and dynamic behavior of the JSP. The static design will consist of the class diagram and the package diagram for the JSP. The dynamic behavior will be modeled by the sequence diagram. Since you will be implementing the BookShoppingServlet in JSP, there will not be many changes to class design or the sequence diagram apart from the class names being different.

In step 3, you set up the deployment environment for the JSP. JSPs, like servlets, are Web applications, and hence they will be deployed in the applications directory as a separate Web application. The actual components of the Web application, including the JSPs, compiled classes, static HTML files, images, and so on, will be kept in the WEB-INF directory. In addition, you need to have the environment consisting of the PATH and CLASSPATH variables set up for the MS-DOS prompt, where you perform the next step.

In step 4, you create the Web archive file, which contains all the components of this servlet application, including the servlet classes, static HTML pages, and images. The Web archive file is essentially a Java archive file renamed with the .war extension. The final stage of deployment for the servlet application is copying this .war file in the target deployment directory, which is the applications directory in your WebLogic instance domain.

One thing that you should note in the flowchart is that no explicit compiling is performed by the developer. So who does the compiling of the JSP into the servlet class? It is the JSP engine within the WebLogic Server that performs the compilation. Because all JSPs have the extension .jsp, on receiving a request from the browser for a file with .jsp extension, the Web server within the WebLogic Server does not process the request but delegates it to the JSP engine. The JSP engine invokes the JSP servlet code generator first. The entire JSP is parsed and converted into a servlet .java file. This .java file has an embedded service() method, which contains the Java code, as well as the HTML code. The compiler in the JSP engine compiles the JSP into a servlet class. The compiled servlet class is automatically loaded by the WebLogic Server, and the init() method and the service() method are called respectively.

Any errors found during parsing or compiling are displayed directly in the browser by the WebLogic Server. Debugging JSPs, as you will soon experience, is not a pleasant task. You will be studying the different techniques of debugging on Day 17, "Debugging Applications."










[bookmark: ch05lev1sec4] Directive Tag

A directive tag is a tag embedded in the JSP page that can be used by the developer to issue directives to the JSP compiler. The directive tag affects the way the JSP file is compiled into a servlet by the JSP compiler. Directive tags must always be present at the beginning of the JSP.

[bookmark: ch05lev2sec2] Structure of the Directive Tag

JSP directive tags can be written in two ways:


<%@ tagname attributename=attributevalue attributename=attributevalue %> 


or


<jsp: directive.tagname attributename=attributevalue
attributename=attributevalue />


The second example is the XML representation of the JSP directive tag. A directive tag consists of a tag name and its attributes and attribute values.

[bookmark: ch05lev2sec3] Available Directive Tags

There are three directive tags available in the JSP 1.2 specification.

[bookmark: ch05lev3sec1] The page Tag

The page tag directive enables a developer to affect the way the JSP is compiled by the JSP compiler. Here is an example of the page tag:


<%@ page attribute1name="attribute1value" attribute2name="attribute2value" ...> 


or


<jsp:directive.page attribute1name="attribute1value" 
        attribute2name="attribute2value" .../>


The import attribute of the page tag enables the compiler to use the package qualifiers of any Java classes referenced in the embedded Java code. The import attribute acts like the import statement in a normal Java file:


<%@ page import="com.samspublishing.learnweblogic7.*"> 


or


<jsp:directive.page import="com.samspublishing.learnweblogic7.* " /> 


The value of the import attribute, com.samspublishing.learnweblogic7.*, enables the JSP compiler to compile all class references of the com.samspublishing.learnweblogic7 package that are contained within the JSP.

Since you are dealing with Web applications, any response sent to the browser by the JSP's compiled servlet is identified using a MIME type. By default, the MIME type used for sending a response is "text/html". This enables the browser to interpret all data sent to the browser from the JSP's compiled servlet as HTML, which is then rendered by the browser accordingly. In case your JSP sends a different type of data, say, a GIF image, you can modify the content type by setting a new MIME type, such as "image/gif":


<%@ page contentType="image/gif"> 


or


<jsp:directive.page contentType="image/gif" /> 


The contentType attribute has the value "image/gif", which enables the browser to read all the response data from the JSP's compiled servlet and interpret it as a GIF image, which will be rendered by the browser.

The isThreadSafe attribute is not normally changed by a developer. The default value of the isThreadSafe attribute is true. This signifies that the JSP's compiled servlet will be loaded as a multithreaded servlet with none of its variables affected by concurrent use:


<%@ page isThreadSafe="true"> 


or


<jsp:directive.page isThreadSafe="true" /> 


The default true value identifies that a single instance of the JSP's compiled servlet is used for processing. Multiple requests are processed by executing the servlet in different threads. All variables of the servlet are signified by this attribute value to be thread-safe.

[bookmark: ch05lev3sec2] The include Tag

With the include tag directive, you can include files from the file system within the JSP. The contents of the included files and the contents of the JSP are combined before the JSP is compiled:


<%@ include file="url" > 


or


<jsp:directive.include file="url"/> 


The file attribute is the only attribute available for the include tag. The file attribute is used to specify the URL of the filename to be included within the JSP. The value of the file attribute is the filename of the file to be included:


<%@ include file ="myConstantsFile.jsp"> 


or


<jsp:directive.include file="myContentsFile.jsp" /> 


The value of the file attribute, myConstantsFile.jsp, instructs the JSP engine to include the myConstantsFile.jsp file within the current JSP file. The contents of the two files are combined before the JSP compiler compiles the servlet.

[bookmark: ch05lev3sec3] The taglib Tag

The taglib tag is a new tag introduced in the JSP 1.1 specification. The taglib directive enables the JSP compiler to load the library classes of any custom tags embedded in the JSP. Custom-tag library development, including the use of the taglib tag, will be explained on Day 6. There is no XML equivalent for the taglib directive:


<%@ taglib uri="taglibraryurl" prefix="tagprefix"> 


The uri attribute identifies the location of the .tld tag library of the custom tags used in the JSP. The JSP compiler refers to the tag library from the location specified as the value for the uri tag:


<%@ taglib uri="/myapp/mytaglibrary.tld" prefix="learnweblogic7"> 


The tag library mytaglibrary.tld is assigned as the value of the uri attribute for the taglib directive tag. The Java classes for the custom tag library will be loaded from the specified uri, /myapp/mytaglibrary.tld.

The prefix attribute is used to define the prefix name for the tags used in the custom tag library. The prefix attribute cannot have a blank value:


<%@ taglib uri="/myapp/mytaglibrary.tld" prefix="learnweblogic7"> 
<learnweblogic7>
...
</learnweblogic7>


The prefix attribute is given the value learnweblogic7, which will be used in the JSP as a custom tag.










[bookmark: ch05lev1sec5] declaration Tag

As you saw earlier, the Java code embedded in the JSP along with the HTML code is parsed and combined into the service() method of the servlet generated as a result of parsing the JSP. What if you needed to define variables or methods that need to be put outside the service() method? The declaration tag should be used in such cases.

[bookmark: ch05lev2sec4] Structure of the declaration Tag

The JSP declaration tag can be written in two ways:


<%! 
// java variables instantiated here
%>
or
<jsp:declaration>
// java code
</jsp:declaration>


The declaration tag is one of the simplest tags available in JSP:


<%! 
int myGlobalVar = 0;
ClassA myclassA - new ClassA();
%>


or


<jsp:declaration> 
int myGlobalVar = 0;
ClassA myclassA - new ClassA();
</jsp:declaration>


Including the two Java statements within the declaration tag ensures that when the servlet for the JSP is generated, the two Java statements will be placed outside the service() method.










[bookmark: ch05lev1sec6] expression Tag

You looked at two of the tag types available in the JSP specification. In order to use Java values or variables directly in the JSP, you can use the expression tag.

[bookmark: ch05lev2sec5] Structure of the expression Tag

The JSP expression tag can be written in either JSP tag format or XML format:


<%= expression %> 


or


<jsp:expression> 
// your java expression
</jsp:expression>


The Java code within the expression tag is converted into a java.lang.String since the data within the final generated HTML file is text data. JSP expression tags provide great flexibility in mixing HTML tags and values generated by Java code. The expression tag enables dynamic content to be mixed with static content, enabling the separation of the content from the look and feel of the Web application.

In the following example the expression tag has been used along with the HTML code:


Book Price:<%=myBook1.displayPrice();%> 


or


Book Price:<jsp:expression>myBook1.displayPrice();</jsp:expression> 


When the page is rendered on the browser, the look and feel in the JSP (that is, the label "Book Price:") will be displayed along with the book price. The book price is the output of evaluating the expression myBook1.displayPrice(), which returns the output of the evaluated expression. This is an example of generating dynamic content using expression tags.










[bookmark: ch05lev1sec7] scriptlet Tag

The scriptlet tag is the most important tag in the JSP specification since it enables the actual embedding of Java code within an HTML page. The Java code within the scriptlet tag is put by the JSP parser in the service() method of the resultant servlet generated.

[bookmark: ch05lev2sec6] Structure of the scriptlet Tag

The structure of the scriptlet tag is as follows:


<% 
// write all the Java statements
%>


or


<jsp:scriptlet> 
// java code
</jsp:scriptlet>


The Java code within the scriptlet tag is placed in the service() method of the servlet generated from the JSP. Any HTML code before or after these tags is converted into out.println(...) statements.

This example represents the true power of JSP tags:


<BODY> 
<!--list the names of the books in the shop -->
<%
for(int i=0; i < bookVector.size(); i++)
{
     out.println((String)bookVector.elementAt(i));
}
%>


or


<BODY> 
<!--list the names of the books in the shop -->
<jsp:scriptlet>
for(int i=0; i < bookVector.size(); i++)
{
     out.println((String)bookVector.elementAt(i));
}
</jsp:scriptlet>


As you can see, there is a Vector of book names named bookVector. You will be printing the contents of the bookVector on the browser. The entire Java code is put within the scriptlet tags. This Java code will be put in the service() method of the JSP's servlet. Note that the following statement used a new technique to print the output in the browser:


out.println((String)bookVector.elementAt(i)); 


The out variable is the PrintWriter stream of the HttpResponse object that can be used to send data to the browser. The out variable is called an implicit variable in JSP. You will be studying implicit variables in the section "Implicit Variables" later today.










[bookmark: ch05lev1sec8] Action Tags

In addition to the four tags seen in the previous sections, there is another special set of tags called the action tags. The use of the action tags was introduced primarily to make JSP more interactive with other components of a Web application. The use of action tags in your JSP makes writing a complete Web application easier.

There are six action tags available. The following sections discuss each of these in detail.

[bookmark: ch05lev2sec7] The usebean Action Tags

The usebean action tag is the most important action tag available:


<jsp:usebean attribute1name=attribute1value
attribute2name=attribute2value ... />


Using the usebean tag, you can embed entire Java objects within the JSP file. This makes the JSP cleaner, since you can use the embedded Java class like a bean and extract or set properties to the bean using accessor/mutator methods.

The embedding of a Java bean within the JSP is an example of Model 1 architecture. In Model 1 architecture the JSP acts as the controller, handling browser requests, directing the flow of the application, and generating the output to the browser. The business logic, that is, the model in this architecture, is a set of Java classes that do the actual request processing and package the response for the view. The Java classes embedded in the usebean tag perform the same function.

The id attribute is used to give a unique identifier to the Java bean embedded in the JSP. The value of the id attribute is the unique value that the developer defines.

The scope attribute defines the scope of the Java bean embedded in the JSP. The scope attribute can have the following values:


	page� 
The page value for scope restricts the use of the Java bean to the current instance of the JSP page. If the JSP forwards a request to a different JSP or servlet, then the Java bean goes out of scope, that is, cannot be referenced in the JSP or the servlet.



	request� 
The request value limits the Java bean instance to the current request of the browser. After a new browser request is received, that is, after a new HttpServletRequest object is created, the Java bean goes out of scope.



	session� 
The session value for scope maintains the Java bean reference until the user session is destroyed. The Java bean can be referenced at any point in the browser's HTTP session until a new HTTP session is created.



	application� 
Defining the scope of the Java bean as application keeps the bean alive as long as the JSP application is running in the server. The application scope is the widest scope available and allows the embedded bean to be referenced by any JSPs or servlets within the Web application.





The class attribute is used to define the actual Java class of which the bean is an instance. An instance of the Java class given as the value of this attribute is created by the JSP engine within WebLogic Server. If the class attribute is not used, no bean instance can be created.

The type attribute is used to override the Java class type used when the bean was instantiated. Therefore, you can assign only a Java class type that is the superclass of the class used to instantiate the bean. If any other value is defined for the type attribute, the bean class will not be instantiated.

The beanName attribute is used to define a Java class data type for the bean. The value of this attribute is a fully qualified package.class name for the Java class. This attribute is equivalent to the class attribute.

[bookmark: ch05lev2sec8] The setProperty and getProperty Action Tags

The setProperty and getProperty tags are used in conjunction with the usebean tag to retrieve and set values in the embedded Java bean class.

The setProperty tag is used as follows:


<jsp:setProperty name="beanName" property="propertyname" value="propertyvalue"/> 


It has three attributes:


	The name attribute is used to define the name of the bean whose property needs to be set.


	The property attribute denotes the actual property that is to be set in the bean. Multiple property attributes can be placed in the setProperty tag.


	The value attribute is used to define the value for the propertyname defined in the property attribute. This value is set in the bean's property. Multiple values can be placed in the setProperty tag.




The getProperty tag is used as follows:


<jsp:getProperty name="beanName" property="propertyname"/> 


It has two attributes:


	The name attribute is used to define the name of the bean whose property needs to be retrieved.


	The property attribute denotes the actual property that is retrieved from the bean. Multiple property attributes can be placed in the getProperty tag.




[bookmark: ch05lev2sec9] The include Action Tag

The include action tag is the XML equivalent of the include directive that you saw earlier.


<jsp:include file="nameoffile"/> 


[bookmark: ch05lev2sec10] The forward Action Tag1

The forward tag is used to perform communication between the JSP and a servlet or another JSP. The forward tag has one attribute: the page attribute. You can set a JSP filename or a servlet name as the value for the page attribute. The JSP engine uses this tag to delegate processing to the JSP or servlet specified as the value in the page attribute.


<jsp:forward page="pagetobecalled"/> 


[bookmark: ch05lev2sec11] The plugin Action Tag

A less frequently used action tag is the plugin tag. The plugin tag is used to specify any embedded applets in the JSP page:


<jsp:plugin attributename1=attributevalue1 attributename2=attributevalue2 .../> 


You can refer to the JSP specification 1.2 available on the java.sun.com Web site to find more information on JSP tags.










[bookmark: ch05lev1sec9] Implicit Variables

The tags that you studied in the previous sections enable you to write Web applications that embed Java code in HTML files. But the tags on their own cannot suffice. Since JSP is compiled to a servlet, the JSP specification provides functionality equivalent to that found in Java servlets for processes such as request and response processing. Hence, implicit variables are defined in the JSP specification and are made available to any Java code written in the JSP page. These are actually objects defined and instantiated by the JSP engine. You do not need to explicitly instantiate these objects, and hence they are termed implicit variables.

[bookmark: ch05lev2sec12] Available Implicit Variables

The request implicit variable is an instantiation of the HttpServletRequest object. All parameters sent by the browser as request data can be accessed in the JSP using the request object. The request implicit variable has the same methods as the HttpServletRequest class.

The response implicit variable is an instantiation of the HttpServletResponse object. Any response that the JSP is required to generate for the browser is put in the response implicit variable. The response implicit variable has the same methods as the HttpServletResponse class.

The out implicit variable is the handle to write response data from the JSP to the browser. The out implicit variable is the instantiation of the output stream of the response object.

The session implicit variable is the handle to the HttpSession object of the user's current session. The session implicit variable has the same methods as the HttpSession class.

The following implicit variables are not frequently used. But this list is provided for your reference:


	pageContext


	application


	config


	page













[bookmark: ch05lev1sec10] Rewriting BookShoppingServlet Using JSPs

Throughout the previous sections, you studied the basic concepts of JavaServer Pages and looked at the tags available in JSP. Servlet technology is the forerunner of JSP. You have already studied and written advanced servlets on Day 3, "Working with Servlets," and Day 4, "Advanced Servlet Techniques." Now you will learn about the contrast between developing a Web application using JSP and developing one using servlets. For this example, you will be implementing the same BookShoppingServlet that you completed on Day 3, but this time you will use JavaServer Pages. This will enable you to understand the differences in developing and deploying a Web application using JSP vis-à-vis servlets.










[bookmark: ch05lev1sec11] Sample Program

You will be implementing your BookShoppingServlet using JavaServer Pages; see Listing 5.1.

[bookmark: ch05list01]Listing 5.1 ShoppingCartJsp.jsp


/******************************************************************************
  * Class Name   :ShoppingCartJsp.jsp
  * Description  :First JSP of the JSP counterpart of Shopping Cart Application
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.1
  * Copyright © by Sams Publishing. All Rights Reserved.
*******************************************************************************/

<!-- Creates an HTML page that is used to demonstrate the shopping cart example
<%@ page import="com.sams.learnweblogic7.utils.*,
com.sams.learnweblogic7.servlets.*,
java.util.*" %>
<%! Book book1; %>
<%! Book book2; %>
<%! Book book3; %>
<%! ServletContext sc; %>
<%! Hashtable shoppingCartHash = null; %>
<%! HttpSession session; %>
<%! private static final int DEFAULT_ZERO_VALUE = 0; %>
<%
        sc = getServletConfig().getServletContext();
        session = request.getSession(true);
        if(session.isNew()){

            //getting the init params
            String book1Id = config.getInitParameter("book1Id");
            String book1Name = config.getInitParameter("book1Name");
            double book1Price =
new Double(config.getInitParameter("book1Price")).doubleValue();
            String book1Image = config.getInitParameter("book1Image");
            String book1Description =
config.getInitParameter("book1Description");
            book1 =
new Book(book1Id, book1Name, book1Price, book1Image, book1Description);
            sc.setAttribute("book1",book1);

            String book2Id = config.getInitParameter("book2Id");
            String book2Name = config.getInitParameter("book2Name");
            double book2Price =
new Double(config.getInitParameter("book2Price")).doubleValue();
            String book2Image = config.getInitParameter("book2Image");
            String book2Description =
config.getInitParameter("book2Description");
            book2 =
new Book(book2Id, book2Name, book2Price, book2Image, book2Description);
            sc.setAttribute("book2",book2);

            String book3Id = config.getInitParameter("book3Id");
            String book3Name = config.getInitParameter("book3Name");
            double book3Price =
new Double(config.getInitParameter("book3Price")).doubleValue();
            String book3Image = config.getInitParameter("book3Image");
            String book3Description =
config.getInitParameter("book3Description");
            book3 =
new Book(book3Id, book3Name, book3Price, book3Image, book3Description);
            sc.setAttribute("book3",book3);

            //create an empty shopping cart hashtable,
            //with zero quantity for each book id
            shoppingCartHash = new Hashtable();
            shoppingCartHash.put(book1.getBookId(),
                    new Integer(DEFAULT_ZERO_VALUE));
            shoppingCartHash.put(book2.getBookId(),
                    new Integer(DEFAULT_ZERO_VALUE));
            shoppingCartHash.put(book3.getBookId(),
                    new Integer(DEFAULT_ZERO_VALUE));
            session.setAttribute("shoppingCartHash", shoppingCartHash);

        }
        else
        {

            book1 = (Book)sc.getAttribute("book1");
            book2 = (Book)sc.getAttribute("book2");
            book3 = (Book)sc.getAttribute("book3");
            String clickedButton =
(request.getParameter("buttonName") == null)?"":
        request.getParameter("buttonName");
            if(clickedButton.equals("view"))
            {
                    RequestDispatcher rd =
sc.getRequestDispatcher("/ViewCartJsp");
                    //here, if you use include, it will show the view cart page
                    //and the page following this scriptlet tag
                    rd.forward(request,response);
            }
            else if(clickedButton.equals("add"))
            {
                shoppingCartHash=
(session.getAttribute("shoppingCartHash") == null)?newHashtable():
        (Hashtable)session.getAttribute("shoppingCartHash");
                int Book1Qty = Utility.getDefaultValue
                        (((Integer)shoppingCartHash.get
                        (book1.getBookId())).toString(),
                        DEFAULT_ZERO_VALUE)+Utility.getDefaultValue
                        (request.getParameter("book1_qty"),DEFAULT_ZERO_VALUE);
                int Book2Qty = Utility.getDefaultValue
                        (((Integer)shoppingCartHash.get
                        (book2.getBookId())).toString(),
                        DEFAULT_ZERO_VALUE)+Utility.getDefaultValue
                        (request.getParameter("book2_qty"),DEFAULT_ZERO_VALUE);
                int Book3Qty = Utility.getDefaultValue
                        (((Integer)shoppingCartHash.get
                        (book3.getBookId())).toString(),
                        DEFAULT_ZERO_VALUE)+Utility.getDefaultValue
                        (request.getParameter("book3_qty"),DEFAULT_ZERO_VALUE);

                shoppingCartHash.put(book1.getBookId(), new Integer(Book1Qty));
                shoppingCartHash.put(book2.getBookId(), new Integer(Book2Qty));
                shoppingCartHash.put(book3.getBookId(), new Integer(Book3Qty));

                session.setAttribute("shoppingCartHash", shoppingCartHash);
            }

        }
%>
<HTML>
<HEAD>
    <TITLE>
        Shopping Cart Example using JSP's and HTTP session
    </TITLE>
</HEAD>
<BODY>
<FORM name="addcart" action="/ShoppingApp/ShoppingCartJsp" method="post">
<B><font face = "Verdana" color="blue" size=-2>
   <p align = "right">Shopping Cart using JSP's and Http Session</p>
</font></B>
<CENTER><B>Most popular books from Sams Publishing</B></CENTER><BR>
<TABLE width = 100%>
<TR>
   <TH>&nbsp;</TH>
   <TH>Book Name and Description</TH>
   <TH>Book Price</TH><TH>No of Books to add to cart</TH>
</TR>
<TR bgcolor='#cccc99'>
   <TD><img src="<%= book1.getImagePath()%>"></TD>
   <TD align='left'><b><%=book1.getBookName()%></b>
           <BR><%= book1.getBookDescription()%></TD>
   <TD align='center'>$<%= book1.getBookPrice()%></TD>
   <TD align='center'><INPUT type = 'text' name='book1_qty' size = 3></TD>
</TR>
<TR bgcolor='#eeeeee'>
   <TD><img src="<%= book2.getImagePath()%>"></TD>
   <TD align='left'><b><%=book2.getBookName()%></b>
           <BR><%= book2.getBookDescription()%></TD>
   <TD align='center'>$<%= book2.getBookPrice()%></TD>
   <TD align='center'><INPUT type = 'text' name='book2_qty' size = 3></TD>
</TR>
<TR bgcolor='#cccc99'>
   <TD><img src="<%= book3.getImagePath()%>"></TD>
   <TD align='left'><b><%=book3.getBookName()%></b>
           <BR><%= book3.getBookDescription()%></TD>
   <TD align='center'>$<%= book3.getBookPrice()%></TD>
   <TD align='center'><INPUT type = 'text' name='book3_qty' size = 3></TD>
</TR>
</TD></TR></TABLE><BR>
<CENTER><TABLE width = 100%><TR>
<TD><INPUT type="submit" name="buttonName" value="add"></TD>
<TD><INPUT type="submit" name="buttonName" value="view"></TD>
</TR></TABLE></CENTER>
</FORM>
</BODY>
</HTML>


Because you are already aware of the functionality of the application, you will be focusing attention on the use of the different JSP tags that you studied in this application.

The directive tag was used at the very beginning of the JSP:


<%@ page import="com.sams.learnweblogic7.utils.*, 
com.sams.learnweblogic7.servlets.*,
java.util.*" %>


The page directive used here tells the JSP engine to import classes from the com.sams.learnweblogic7.utils, com.sams.learnweblogic7.servlets, and java.util packages.

The next tag that you use is the declaration tag. Recall that the declaration tag is used to declare variables or methods outside the service() method. You utilize this feature of the declaration tag to declare the global variables for your class.

The following statements show the use of the declaration tag to declare your global variables book1, book2, book3, servlet context, shoppingCart hash table and the HttpSession session object:


<%! Book book1; %> 
<%! Book book2; %>
<%! Book book3; %>
<%! ServletContext sc; %>
<%! Hashtable shoppingCartHash = null; %>
<%! HttpSession session; %>
<%! private static final int DEFAULT_ZERO_VALUE = 0; %>


This is similar to the declarations that you made in your BookShoppingServlet. You need not declare a variable for HttpSession. You can just as well use the implicit variable session provided in the JSP specification.

Now that you have imported the necessary packages and declared your variables, you will proceed to embedding the actual Java code in the HTML file. You will use the scriptlet tag to embed the Java code:


<% 
        sc = getServletConfig().getServletContext();
        session = request.getSession(true);
        if(session.isNew()){

            //getting the init params
            String book1Id = config.getInitParameter("book1Id");
            String book1Name = config.getInitParameter("book1Name");
            double book1Price =
new Double(config.getInitParameter("book1Price")).doubleValue();
            String book1Image = config.getInitParameter("book1Image");
            String book1Description =
config.getInitParameter("book1Description");
            book1 =
new Book(book1Id, book1Name, book1Price, book1Image, book1Description);
            sc.setAttribute("book1",book1);
...
%>


The preceding code snippet shows the use of normal Java statements in the HTML file. In this code snippet, you are trying to determine whether the session is a new session. If it is a new session, you will initialize the Book object variables (your global variables) to the values retrieved from the web.xml file. The initialization values will be set in the web.xml file when you deploy the JSP in the WebLogic Server. If the session is not a new session, you are processing the user request to identify the type of request (view or add) and process it accordingly. To retrieve the user data, you are using the implicit variable request and its method getParameter(). This is similar to the code in the BookShoppingServlet, where you used the HttpServletRequest class and its method getParameter(). The request implicit variable is the same as the HttpServletRequest class.

Here is another interesting code snippet that you should note:


            if(clickedButton.equals("view")) 
            {
                    RequestDispatcher rd =
sc.getRequestDispatcher("/ViewCartJsp");
                    //here, if you use include, it will show the view cart page
                    //and the page following this scriptlet tag
                    rd.forward(request,response);
            }


Here you use the request dispatcher mechanism to perform "inter-JSP" communication. It is simply a forwarding of the request and response objects to the ViewCartJsp and is a simple example of JSP chaining. Since the next JSP receives the request and response objects, it can read the user data as well as send a response to the browser.

Finally you will see the expression tag:


<TR bgcolor='#cccc99'> 
   <TD><img src="<%= book1.getImagePath()%>"></TD>
   <TD align='left'><b><%=book1.getBookName()%></b>
           <BR><%= book1.getBookDescription()%></TD>
   <TD align='center'>$<%= book1.getBookPrice()%></TD>
   <TD align='center'><INPUT type = 'text' name='book1_qty' size = 3></TD>
</TR>


In the preceding code snippet, you see the use of the expression tag to generate the path of the image file in the <img src= HTML code. The image file path is retrieved from the book1 object using the getImagePath() method and included with the HTML code using the expression tag. The JSP engine evaluates the value by invoking the getImagePath() method when the JSP is compiled into the servlet and loaded by the WebLogic Server's JSP engine.

When the View button is clicked, you forward the request to the ViewCartJsp.jsp. Take a quick look at the ViewCartJsp.jsp file (see Listing 5.2).

[bookmark: ch05list02]Listing 5.2 ViewCartJsp.jsp


/******************************************************************************
  * Class Name   :ViewCartJsp.jsp
  * Description  :Second JSP of the JSP counterpart of Shopping Cart Application
  *               Displays the contents of the shopping cart
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.1
  * Copyright  by Sams Publishing. All Rights Reserved.
*******************************************************************************/

<!-- Creates an HTML page that is used to demonstrate the shopping cart example
<%@ page import="com.sams.learnweblogic7.utils.*,
com.sams.learnweblogic7.servlets.*,
java.util.*" %>

<%! Book book1; %>
<%! Book book2; %>
<%! Book book3; %>
<%! ServletContext sc; %>
<%! Hashtable shoppingCartHash = null; %>
<%! HttpSession session; %>
<%! private static final int DEFAULT_ZERO_VALUE = 0; %>
<%
        sc = getServletConfig().getServletContext();
        session = request.getSession(true);
        if(session.isNew()){

            //getting the init params
            String book1Id = config.getInitParameter("book1Id");
            String book1Name = config.getInitParameter("book1Name");
            double book1Price =
new Double(config.getInitParameter("book1Price")).doubleValue();
            String book1Image = config.getInitParameter("book1Image");
            String book1Description =
config.getInitParameter("book1Description");
            book1 =
new Book(book1Id, book1Name, book1Price, book1Image, book1Description);
            sc.setAttribute("book1",book1);

            String book2Id = config.getInitParameter("book2Id");
            String book2Name = config.getInitParameter("book2Name");
            double book2Price =
new Double(config.getInitParameter("book2Price")).doubleValue();
            String book2Image = config.getInitParameter("book2Image");
            String book2Description =
config.getInitParameter("book2Description");
            book2 =
new Book(book2Id, book2Name, book2Price, book2Image, book2Description);
            sc.setAttribute("book2",book2);

            String book3Id = config.getInitParameter("book3Id");
            String book3Name = config.getInitParameter("book3Name");
            double book3Price =
new Double(config.getInitParameter("book3Price")).doubleValue();
            String book3Image = config.getInitParameter("book3Image");
            String book3Description =
config.getInitParameter("book3Description");
            book3 =
new Book(book3Id, book3Name, book3Price, book3Image, book3Description);
            sc.setAttribute("book3",book3);

            //create an empty shopping cart hashtable,
            //with zero quantity for each book id
            shoppingCartHash = new Hashtable();
            shoppingCartHash.put(book1.getBookId(),
                    new Integer(DEFAULT_ZERO_VALUE));
            shoppingCartHash.put(book2.getBookId(),
                    new Integer(DEFAULT_ZERO_VALUE));
            shoppingCartHash.put(book3.getBookId(),
                    new Integer(DEFAULT_ZERO_VALUE));
            session.setAttribute("shoppingCartHash", shoppingCartHash);

        }
        else
        {

            book1 = (Book)sc.getAttribute("book1");
            book2 = (Book)sc.getAttribute("book2");
            book3 = (Book)sc.getAttribute("book3");
            String clickedButton = (request.getParameter("buttonName") ==
                    null)?"":request.getParameter("buttonName");
            if(clickedButton.equals("view"))
            {
                    RequestDispatcher rd =
sc.getRequestDispatcher("/ViewCartJsp");
                    //here, if you use include, it will show the view cart page
                   //and the page following this scriptlet tag
                    rd.forward(request,response);
            }
            else if(clickedButton.equals("add"))
            {
                shoppingCartHash=
(session.getAttribute("shoppingCartHash") == null)?new Hashtable():
        (Hashtable)session.getAttribute("shoppingCartHash");
                int Book1Qty = Utility.getDefaultValue
                        (((Integer)shoppingCartHash.get
                        (book1.getBookId())).toString(),
                        DEFAULT_ZERO_VALUE)+Utility.getDefaultValue
                        (request.getParameter("book1_qty"),DEFAULT_ZERO_VALUE);
                int Book2Qty = Utility.getDefaultValue
                        (((Integer)shoppingCartHash.get
                        (book2.getBookId())).toString(),
                        DEFAULT_ZERO_VALUE)+Utility.getDefaultValue
                        (request.getParameter("book2_qty"),DEFAULT_ZERO_VALUE);
                int Book3Qty = Utility.getDefaultValue
                        (((Integer)shoppingCartHash.get
                        (book3.getBookId())).toString(),
                        DEFAULT_ZERO_VALUE)+Utility.getDefaultValue
                        (request.getParameter("book3_qty"),DEFAULT_ZERO_VALUE);

                shoppingCartHash.put(book1.getBookId(), new Integer(Book1Qty));
                shoppingCartHash.put(book2.getBookId(), new Integer(Book2Qty));
                shoppingCartHash.put(book3.getBookId(), new Integer(Book3Qty));

                session.setAttribute("shoppingCartHash", shoppingCartHash);
            }

        }
%>
<HTML>
<HEAD>
    <TITLE>
        Shopping Cart Example using JSP's and HTTP session
    </TITLE>
</HEAD>
<BODY>
<FORM name="addcart" action="/ShoppingApp/ShoppingCartJsp" method="post">
<B><font face = "Verdana" color="blue" size=-2>
   <p align = "right">Shopping Cart using JSP's and Http Session</p>
</font></B>
<CENTER><B>Most popular books from Sams Publishing</B></CENTER><BR>
<TABLE width = 100%>
<TR>
   <TH>&nbsp;</TH>
   <TH>Book Name and Description</TH>
   <TH>Book Price</TH>
   <TH>No of Books to add to cart</TH>
</TR>
<TR bgcolor='#cccc99'>
   <TD><img src="<%= book1.getImagePath()%>"></TD>
   <TD align='left'><b><%=book1.getBookName()%></b>
           <BR><%= book1.getBookDescription()%></TD>
   <TD align='center'>$<%= book1.getBookPrice()%></TD>
   <TD align='center'><INPUT type = 'text' name='book1_qty' size = 3></TD>
</TR>
<TR bgcolor='#eeeeee'>
   <TD><img src="<%= book2.getImagePath()%>"></TD>
   <TD align='left'><b><%=book2.getBookName()%></b>
           <BR><%= book2.getBookDescription()%></TD>
   <TD align='center'>$<%= book2.getBookPrice()%></TD>
   <TD align='center'><INPUT type = 'text' name='book2_qty' size = 3></TD>
</TR>
<TR bgcolor='#cccc99'>
   <TD><img src="<%= book3.getImagePath()%>"></TD>
   <TD align='left'><b><%=book3.getBookName()%></b>
           <BR><%= book3.getBookDescription()%></TD>
   <TD align='center'>$<%= book3.getBookPrice()%></TD>
   <TD align='center'><INPUT type = 'text' name='book3_qty' size = 3></TD>
</TR>
</TD></TR></TABLE><BR>
<CENTER><TABLE width = 100%><TR>
<TD><INPUT type="submit" name="buttonName" value="add"></TD>
<TD><INPUT type="submit" name="buttonName" value="view"></TD>
</TR></TABLE></CENTER>
</FORM>
</BODY>
</HTML>


In this JSP, you are using all the JSP tag types available. At the start of the JSP, you use the page directive tag to import the com.sams.learnweblogic7.utils, com.sams.learnweblogic7.servlets, and the java.util packages:


<%@ page import="com.sams.learnweblogic7.utils.*, 
com.sams.learnweblogic7.servlets.*,
java.util.*"%%>


After this you declare the global variables for this JSP using the declaration tag:


<%! Book book1; %> 
<%! Book book2; %>
<%! Book book3; %>
<%! ServletContext sc; %>
<%! Hashtable shoppingCartHash = null; %>
<%! HttpSession session; %>
<%! private static final int DEFAULT_ZERO_VALUE = 0; %>


The main Java code is embedded in the scriptlet tags. Here is a code snippet:


<% 
        sc = getServletConfig().getServletContext();
        book1 = (Book)sc.getAttribute("book1");
        book2 = (Book)sc.getAttribute("book2");
        book3 = (Book)sc.getAttribute("book3");
        shoppingCartHash=(session.getAttribute("shoppingCartHash") == null)?
                new Hashtable():(Hashtable)session.
                getAttribute("shoppingCartHash");
...
%>


You terminate the user's session when this JSP is loaded using this statement:


<% weblogic.servlet.security.ServletAuthentication.invalidateAll(request); %> 


This is similar to the session invalidation that you performed in the BookShoppingServlet.

The next step to be carried out is deploying the JSP.

[bookmark: ch05lev2sec13] Deploy the Program

Notice the change in the steps that you are performing for the Web application implemented using JSP. Normally, after writing the source code of the application, you would expect to compile it, deploy it, and then execute it. In JSPs that is not so. Since compiling the file is the responsibility of the WebLogic Server, you just need to deploy the JSP application in the WebLogic environment. The deployment activities that need to be carried out are explained in the following sections.

[bookmark: ch05lev3sec4] Creating a .war Web Archive File

This is an optional step since you have a simple Web application based on only JSP. For larger applications consisting of different classes and servlets, it is recommended that you carry out this step and prepare a Web archive file. For this application you can skip this step.

[bookmark: ch05lev3sec5] Registering your JSP in web.xml

JSPs need not be explicitly registered in the deployment descriptor file web.xml. They only need to be placed in the root directory (or any subdirectory) of the Web application (which you defined on Day 3 for servlet Web applications). For this example, this directory is


c:\bea\user_domains\mydomain\applications\ShoppingApp 


So how does the server know it is a JavaServer Page? On receiving a request from the browser for a JSP, the WebLogic Server detects the extension .jsp in the request and looks in the application directory (specified in the URL) to parse and compile the JSP and generate the final servlet. There is another way to register JSPs as servlets:


<servlet> 
    <servlet-name>ShoppingCartJsp</servlet-name>
    <jsp-file>ShoppingCartJsp.jsp</jsp-file>
</servlet>


After registering the servlet, you need to map it to an appropriate URL:


<servlet-mapping> 
    <servlet-name>ShoppingCartJsp</servlet-name>
    <url-pattern>/ShoppingCartJsp</url-pattern>
</servlet-mapping>


For the ShoppingCartJsp.jsp you will be defining the following initialization parameters for initializing your three book objects:


<init-param> 
   <param-name>book1Id</param-name>
   <param-value>BK0001</param-value>
</init-param>
<init-param>
   <param-name>book1Name</param-name>
   <param-value>Sams Teach yourself Adobe(R) Photoshop in 24 hours -
           by Carla Rose</param-value>
</init-param>
<init-param>
   <param-name>book1Price</param-name>
   <param-value>18</param-value>
</init-param>
<init-param>
   <param-name>book1Image</param-name>
   <param-value>/ShoppingApp/images/book1Image.jpg</param-value>
</init-param>
<init-param>
   <param-name>book1Description</param-name>
   <param-value>Learn Adobe with great examples</param-value>
   </init-param>
<init-param>
   <param-name>book2Id</param-name>
   <param-value>BK0002</param-value>
</init-param>
<init-param>
   <param-name>book2Name</param-name>
   <param-value>Sams Teach Yourself Web Publishing with HTML and XHTML in 21
           Days (Third Edition)� by Laura Lemay, et al; </param-value>
</init-param>
<init-param>
   <param-name>book2Price</param-name>
   <param-value>25</param-value>
</init-param>
<init-param>
   <param-name>book2Image</param-name>
   <param-value>/ShoppingApp/images/book2Image.jpg</param-value>
</init-param>
<init-param>
   <param-name>book2Description</param-name>
   <param-value>The best way to learn it yourself! Be the best in technology
           with HTML and XHTML</param-value>
</init-param>
<init-param>
   <param-name>book3Id</param-name>
   <param-value>BK0003</param-value>
</init-param>
<init-param>
   <param-name>book3Name</param-name>
   <param-value>Sams Teach Yourself Adobe(R) Illustrator(R) 9 in 24 Hours
           -- by Mordy Golding;</param-value>
</init-param>
<init-param>
   <param-name>book3Price</param-name>
   <param-value>14</param-value>
</init-param>
<init-param>
   <param-name>book3Image</param-name>
   <param-value>/ShoppingApp/images/book3Image.jpg</param-value>
</init-param>
<init-param>
   <param-name>book3Description</param-name>
   <param-value>Another of the great Sams series - learn everything you need
           to know about Adobe Illustrator in just 24 hours!</param-value>
</init-param>


This technique enables you to leverage all the deployment descriptor facilities available in servlets, such as initial parameters, security, and so on, for your JSP application. Your deployment descriptor file, web.xml, should look similar to Figure 5.4.

[bookmark: ch05fig04]Figure 5.4. Registering the JSP as a servlet in the web.xml file.

[image: graphics/05fig04.jpg]


[bookmark: ch05lev3sec6] Setting WebLogic Server�Specific Parameters

JSPs normally do not have any WebLogic Server�specific parameters that need to be defined in the weblogic.xml deployment descriptor file. The tags are listed here:


<jsp-descriptor> 
   <jsp-param>
      <param-name>param1</param-name>
      <param-value>value1</param-value>
   </jsp-param>
</jsp-descriptor>


Some of the important parameter names and their values for the <param-name> and <param-value> tags are:


	compileCommand� 
The default value is %JDK_HOME%/javac.exe. If you have a custom compiler, you can specify it here.



	keepgenerated� 
The default value is false. If set to true, this flag instructs the WebLogic Server to keep the Java files generated after the parsing and not to delete them. By default, the generated servlet Java files are deleted since the default value is false.



	pageCheckSeconds 
The default value is 1. You can specify in seconds the interval at which the WebLogic Server checks for any new or modified JSPs that need to be recompiled. Setting a value of 0 causes the WebLogic Server to check for modified JSP files on every browser request. A value of -1 disables the page checking.
[bookmark: ch05note01]Tip

During development, set a value of 0 for pageCheckSeconds to enable the WebLogic Server to always pick the latest modified JSP that you are working on. Since pageCheckSeconds reduces the performance of the WebLogic Server, set this value to -1 when you are deploying your JSPs during production.





	verbose� 
The default is true. This parameter enables you to debug any errors that may have occurred either during JSP parsing, during compilation, or at runtime. This debugging information is displayed in the browser as well as in the WebLogic log file.



	workingDir� 
The default value is any internally generated directory. The workingDir parameter's value is the directory where the precompiled Java code and class file of the JSP are stored. You can give any directory path you like for this parameter. Setting a value for this parameter enables you to check the precompiled files for any errors during debugging.





[bookmark: ch05lev3sec7] Compile the Program

JavaServer Pages do not need to be explicitly compiled by the developer. You need to place the JSPs in the appropriate directory for deployment and register the directory in the deployment descriptor files; the WebLogic Server will automatically compile the JSP to create a servlet and load the servlet so that the servlet can start processing browser requests! That's all there is to it. No cumbersome CLASSPATHs to be set, no recompiling to be done! The deployment directory for the JSPs in the ShoppingCartJsp.jsp is


c:\bea\user_domains\mydomain\applications\ShoppingApp 


as shown in the screen shot in Figure 5.5.

[bookmark: ch05fig05]Figure 5.5. The directory structure.

[image: graphics/05fig05.jpg]


To verify that the JSP has been successfully compiled, you can check the precompiled files generated by the JSP compiler. The JSP compiler generates the precompiled servlet Java file and then compiles this file to generate the .class file. The .class file is what is loaded by the WebLogic Server. The precompiled files are generated in the c:\bea\user_domains\mydomain\applications\temp directory.

[bookmark: ch05lev2sec14] Execute the Program

The Book Listing page is invoked from the browser by calling the following URL:

http://localhost:7001/ShoppingApp/ShoppingCartJsp

Figures 5.6 and 5.7 show the screen shots of the two screens generated by the JSPs.

[bookmark: ch05fig06]Figure 5.6. Book Listing screen of the JSP.
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[bookmark: ch05fig07]Figure 5.7. View Cart screen of the JSP.
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[bookmark: ch05lev1sec12] Summary

Today you studied the basics of JavaServer Pages and how JSPs are related to Java servlets. Then you learned about the support provided by WebLogic Server 7.0 for the JavaServer Pages API 1.2 version of the technology. After this, you looked at the life cycle of a JSP, which you found is very similar in almost all respects to the life cycle of a Java servlet. In addition, you studied the important tags available in JSPs, namely, directive tags, declaration tags, expression tags, scriptlet tags, and action tags. You also looked at your next cue card, the flowchart listing the steps for developing a Web application using JavaServer Pages. From the flowchart you found how different and easy it is to develop Web applications using JSPs since you do not need to do any explicit compiling to build JSP applications. This responsibility rests with the WebLogic Server, as you found out.

Finally, you built the entire BookShoppingServlet in JSP to understand the difference between writing a Web application using JavaServer Pages and writing one with Java servlets. The various aspects of deploying the JSP in a WebLogic Server using the web.xml deployment descriptor file and WebLogic-specific deployment information using the weblogic.xml file were discussed. One interesting topic that you studied regarding this was deploying a JSP Web application as a Java servlet application.

The main point that came across today was how easy it is develop Web applications using JSP by embedding Java source code in an HTML file. It is not just ease of use that JSP provides but also the separation of look and feel from content. You will utilize this aspect of JSP when building the sample MVC application on Day 6 about advanced concepts of JSP.










[bookmark: ch05lev1sec13] Q&A

	[bookmark: qad1e14937]Q1:	In JSP chaining, what will happen if all the JSPs write to the output stream of the response using out.println()?



	[bookmark: qad1e14949]
          A1:
        	In such a scenario, the output generated by all the JSPs will be collected together and sent to the browser. This is similar to the servlet chaining and filter chaining that you studied on Day 4, where each of the servlets or filters in the chain receive both the request and response objects.



	[bookmark: qad1e14959]Q2:	Can I add any of my own tags in JSP?



	[bookmark: qad1e14967]
          A2:
        	Addition of custom tags is now supported in the JSP 1.2 specification. This is done using custom tag libraries. You will be studying JSP tag libraries on Day 6.

You cannot add custom tags within the JSP apart from this method. Any such tags will be considered as HTML code and ignored by the JSP engine's parser.















[bookmark: ch05lev1sec14] Workshop

The quiz and exercises are provided to help solidify your understanding of the material covered today. Answers to the quiz questions and exercises are in Appendix A. Try to understand the quiz and exercise answers before continuing tomorrow's lesson.










[bookmark: ch05lev1sec15] Quiz

	[bookmark: ch05que01]1:	What are the different types of tags that can be used in a JSP page?



	[bookmark: ch05que02]2:	Give an example of a directive tag to set a MIME type in a JSP.



	[bookmark: ch05que03]3:	Give an example of the tag that should be used to include the contents of another JSP in the current JSP.



	[bookmark: ch05que04]4:	What tag should be used to define variables in the JSP that can be used outside the service() method?



	[bookmark: ch05que05]5:	If you need to display the value of a variable in a JSP, which tag would you use?



	[bookmark: ch05que06]6:	How would you write a bunch of Java statements in a JSP? Of which method of the generated servlet do these become a part?



	[bookmark: ch05que07]7:	What are the different implicit variables available in a JSP?















[bookmark: ch05lev1sec16] Exercises

	[bookmark: ch05que08]1:	Write a JSP Web application that sends an image file back to the browser on receiving a request from the browser.



	[bookmark: ch05que09]2:	Write a single JSP that distinguishes GET and POST requests and invokes different methods on receiving the requests.















[bookmark: ch06]Day 6. Advanced JavaServer Pages Techniques

Quickly go through the main topics of JavaServer Pages that were studied yesterday. The day started with learning the concepts of JavaServer Pages and then moved on to the different tags available in JavaServer Pages. You completed your understanding of JSPs by building the Java servlet�based online bookstore application using JavaServer Pages. This helped in contrasting the two approaches to building Web applications: Java servlet and JavaServer Pages.

Today you will be studying one of the most advanced concepts in JSP, the custom tag library. You will be writing your own custom tag library to gain a complete understanding of JSP custom tag libraries. Apart from this, you will be studying the custom tag libraries provided in WebLogic Server. The session will end by building the JSPs which form the View of the Airline Ticket Booking System MVC application.










[bookmark: ch06lev1sec1] Flowchart for Developing a Custom Tag Library

As can be seen from Figure 6.1, the first step in developing a custom tag library is to define the custom tag and the tag handler it maps to in the tag library descriptor file.

[bookmark: ch06fig01]Figure 6.1. Flowchart for developing a custom tag library.

[image: graphics/06fig01.gif]


The next step is to write a custom tag handler. If the custom tag does not have a body, the custom handler either implements the javax.servlet.jsp.tagext.Tag interface or extends from the javax.servlet.jsp.tagext.TagSupport class. For a custom tag with a body, the custom handler class needs to either implement the javax.servlet.jsp.tagext.BodyTag interface or extend the javax.servlet.jsp.tagext.BodyTagSupport class. This custom tag handler is your tag library.

After developing the custom handler, you need to compile the tag handler to generate the classes that form part of your JSP custom tag library.

The deployment of the custom tag library in the WebLogic Server environment is the next step. In this environment you can optionally create a .jar file of the tag handler classes or keep the tag handler classes in exploded format. The tag handler classes (in either the .jar or exploded format) must be registered in the WebLogic Server's deployment descriptor file web.xml.

Now your custom tag library is all set to be used in your JSPs. Use the <taglib> directive in your JSP to reference the custom tag library. Embed the custom tags in your JSP as to what is defined in the tag library descriptor file.










[bookmark: ch06lev1sec2] Writing a Custom JSP Tag Library

Yesterday you learned about the support provided by Java to embed special tags in an HTML file that allowed you to include Java code in the HTML file. This hybrid HTML file, called a JavaServer Page, was then parsed and compiled by the JSP engine in the WebLogic Server to generate a servlet.

The special tags that you could add are defined in the JSP specification. Suppose you wanted to add your own tags. Would you be able to do so? For example, to display the name of the logged-in user, typically you would use the expression tag <%=myName%> to retrieve the name from a Java variable. It would be much more intuitive to a developer to use your own tag called <name/>. The second tag is easier to understand (because it represents the business meaning) than the normal JSP expression tag.

The JSP specification does allow you to extend the JSP function to add custom tags in the JSP page. To develop custom tags, you need to write a custom JSP tag library to support the custom tags because the JSP engine that parses the JSP will have no idea how to interpret and process the custom tags. Prior to custom tags, you would have had to implement the functionality in the JSP page using a combination of embedded JavaBeans (using the useBean tag) and scriptlets.

The application areas of custom tags are many. Remember the BookShoppingJSP that you developed yesterday? The Java code embedded in the JSP was extensive. As a JSP application grows in functionality, the JSP becomes more and more complicated, making it unreadable for developers to maintain. Using custom tags alleviates this complexity to a large extent because you can remove the Java code and place it in separate Java classes. Your JSP will simply contain the special tags that you define. The JSP becomes a lot simpler and more readable now. Custom tags find use in places where you need to encapsulate database access functionality, access control mechanisms, HTML form data validation and preprocessing, and lots of other areas.

[bookmark: ch06lev2sec1] Advantages and Disadvantages of Custom Tags

The primary advantage offered by custom tags is the encapsulation of complex processing code into a separate Java class. This encapsulation also enables the processing logic (and hence the custom tags) to be reusable across different JSPs in the application.

The behavior of the custom tags, that is, its processing logic, can be customized with the ability to pass attributes to the Java class performing the processing for the custom tags. This is an added benefit to the reusable feature of custom tags.

Developing a custom tag library is an elaborate process (as you shall see!). But on the flip side, effort spent in developing a custom tag library is worth the savings in effort in a large project because of the reusable nature of the tags.

[bookmark: ch06lev2sec2] Features of Custom Tags

Now take a look at the following features of custom tags:


	XML syntax for custom tags makes it standardized (readable) with the rest of the code in the JSP. Tags can be either simple <tagname/> or nested <tagname>...</tagname>. Both of these types will be studied in the next section.


	Ability to customize the processing (behavior) of the custom tags by specifying attributes for the custom tags. This is similar to the attributes that were used for the JSP specification tags.


	The custom tags can access all the implicit variables available in JSP, such as request, response, session, page, and so on.


	A special functionality used by custom tags is access to the content of the JSP page using the pageContext implicit variable. This will be looked at in the coming section.


	Custom tags in the JSP page can communicate with each other. For example, a variable can be created and initialized by one custom tag and is then available to all the custom tags in the JSP.




To use custom tags, you need to create a JSP custom tag library. From Figure 6.2, you can see that the main components of the custom tag library are the tag handler, the tag library interfaces, and the tag library descriptor mapping file.

[bookmark: ch06fig02]Figure 6.2. Block diagram of custom tag library components.

[image: graphics/06fig02.gif]


The tag handler Java class must implement methods of the tag library interfaces. The tag library interfaces are the only connection between the JSP engine and the custom tags apart from the tag library descriptor mapping file.

The custom tag library is included in the JSP using a special directive called the <taglib> directive. The <taglib> directive indicates to the JSP engine to include the Java classes of the JSP custom tag library, which are then used to generate the output in place of the custom tags. The <taglib> directive also specifies a tag prefix that is used as a reference handle to indicate which custom tags belong to which JSP custom tag library. You will study the structure and use of the <taglib> directive in the section titled "taglib Directive."

[bookmark: ch06lev2sec3] Types of Custom Tags

The custom tags that you can develop in JSP fall under two basic categories: simple tags and tags with a body. Counting variations, there are four different types of custom tags. Now study each of these types of custom tags.

[bookmark: ch06lev3sec1] Simple Custom Tag

The easiest custom tag that can be developed is the simple custom tag. On finding a custom tag embedded in the JSP, the JSP engine invokes the Java class that is mapped to this tag in the tag library descriptor mapping file. The Java class performs the processing on behalf of the custom tag. The output generated is placed where the tag is located in the JSP. A tag handler for this tag type either implements the methods of the Tag interface or extends the TagSupport class.

The structure of the simple custom tag consists of a tagPrefix (indicating the tag library to which the tag belongs) followed by the tagName, which represents the name of the tag:


<tagPrefix:tagName/> 


Here's an example:


Book Name: <myTagPrefix:bookName/> 


The preceding code snippet shows the bookName tag is a part of the tag library whose prefix is myTagPrefix. The bookName tag is parsed by the JSP engine, and the Java tag handler class mapped to this tag is invoked. The methods doStartTag(), doEndTag(), and release() of the tag handler Java class are invoked; the output generated by the methods doStartTag() and doEndTag() is put in place of the custom tag in the output generated for the JSP. If the doStartTag() method generates Teach Yourself WebLogic in 21 Days as the output, this will be placed in the JSP output. The final JSP output will be as follows:


Book Name: Teach Yourself WebLogic in 21 Days 


[bookmark: ch06lev4sec1] The doStartTag() Method

The doStartTag() method of the tag handler for the custom tag is invoked by the JSP engine when it encounters a custom tag in the JSP. You can write the processing for your custom tag in this method. For the simple custom tag, the doStartTag() method can write to the JSP output. The JSP output stream is obtained by executing the getOut() method of the implicit variable pageContext. Recall that the custom tag handlers can access the implicit variables of JSP. The method must return the constant SKIP_BODY at the end of the processing. This indicates to the JSP engine to ignore processing of the body contents because no body exists for the simple tag. Here is a code snippet:


... 
public int doStartTag() throws JspException
{
    pageContext.getOut().print("Teach Yourself WebLogic in 21 Days");
    return SKIP_BODY;
}
...


[bookmark: ch06lev4sec2] The doEndTag() Method

The doEndTag() is executed as a postprocessing of the custom tag. For simple tags, you don't need to add any code in the doEndTag(); just return the constant EVAL_PAGE. The EVAL_PAGE constant indicates to the JSP engine to continue the processing of the JSP page. Isn't this similar to the servlet and filter chaining? Yes, it is! Custom tag output processing can also be chained, and any custom tag can break the chain of processing if the EVAL_PAGE constant is not returned. A code snippet is given here:


... 
public int doEndTag() throws JspException
{
    return EVAL_PAGE;
}
...


[bookmark: ch06lev4sec3] The release() Method

The release() method is used to free any resources used by the tag handler class. The JSP engine guarantees invocation of the release method at the end of processing the JSP page. A code snippet is given here:


... 
public void release() throws JspException
{
    // free up any resources used
}
...


[bookmark: ch06lev3sec2] Simple Custom Tag with Attributes

The simple custom tag that was discussed in the previous section can be extended to customize the output generated by passing attributes and values to the custom tag. The tag handler class for the custom tag receives the values for these attributes and uses the values to process and customize the output. This helps you to extend the functionality of the custom tag from a simple output generation to a conditional output generation. The output generated is placed where the tag is located in the JSP. A tag handler for this tag type either implements the methods of the Tag interface or extends the TagSupport class.

The structure of the simple custom tag with attributes consists of a tagPrefix (indicating the tag library to which the tag belongs) followed by the tagName, which represents the name of the tag and a set of attribute-value pairs:


<tagPrefix:tagName attrib1="value1", attrib2="<%=testInp1%>" 
        ..attribN="<%=(String)req.getParameter(param1)%>"/>


The attributes are similar to parameter names for the tag handler class supporting this tag, with the attribute values being the parameter values. A code snippet is given here:


Book Name: <myTagPrefix:bookName bookID="123" displayFontName="arial"/> 


The preceding code snippet shows that the bookName tag is a part of the tag library whose prefix is myTagPrefix. The bookName tag is parsed by the JSP engine; the Java tag handler class mapped to this tag is invoked. Two attributes, bookID with the value 123 and displayFont with the value Arial, are passed to the tag handler class. The methods doStartTag(), doEndTag(), and release() of the tag handler Java class are invoked by the JSP engine. In addition to these methods, two other methods are used for each attribute defined in the custom tag: setAttributeXXX() and getAttributeXXX(). These methods enable setting and retrieving the values passed for these attributes in the tag handler class.

The output generated by the methods doStartTag() and doEndTag() is put in place of the custom tag in the output generated for the JSP. If the doStartTag() method generates Teach Yourself WebLogic in 21 Days as the output retrieved for bookID 123, this will be placed in the JSP output. In addition, the output will be formatted with the font HTML tag. The name of the font is the other parameter passed to the tag handler class. The final JSP output will be as follows:


Book Name: <font name="arial">Teach Yourself WebLogic in 21 Days</font> 


[bookmark: ch06lev4sec4] The doStartTag() Method

The doStartTag() method of the tag handler for the simple custom tag with attributes functions similarly to the simple custom tag type. The method also returns the constant SKIP_BODY at the end of the processing because no body exists for the simple custom tag with attributes. A code snippet is given here:


... 
public int doStartTag() throws JspException
{
    pageContext.getOut().print("<font name=" + displayFontName +">" +
            retBookName + "</font>");
    return SKIP_BODY;
}
...


In the preceding code snippet you are printing in the JSP output, the value of the variable displayFontName set by the attribute in the custom tag. The variable retBookName is a local variable of the tag handler class whose value is retrieved from a hashtable of book IDs and book names. The book name is retrieved by passing the attribute bookID. The value for the bookID attribute is also specified in the custom tag. Hence, customize the output generated by the tag handler based on the attributes and their values that was set in the custom tag in the JSP.

[bookmark: ch06lev4sec5] The doEndTag() Method

The doEndTag() performs similarly to the doEndTag() that was discussed for the simple custom tag. The doEndTag() method returns the constant EVAL_PAGE:


... 
public int doEndTag() throws JspException
{
    return EVAL_PAGE;
}
...


[bookmark: ch06lev4sec6] The setAttrib1..N() Method

The setAttribute1..N() method is used by the tag handler to set the value of the attribute passed by the custom tag. This enables the customization and change in processing of the tag handler class by the custom tag. A code snippet is given here:


... 
private String bookID = null;
private String displayFontName = null;
private String retBookName = null;
// setter method for the bookID attribute
public void setBookID(String inpVal) throws JspException
{
    bookID = inpVal;
    // based on the input bookID value,
    //retrieve the retBookName from the hashtable bookList
    retBookName = (String)bookList.get(bookID);
}
// setter method for the displayFontName attribute
public void setDisplayFontName(String inpVal) throws JspException
{
    displayFontName = inpVal;
}
...


[bookmark: ch06lev4sec7] The getAttrib1..N() Method

The getAttribute1..N() method is used to retrieve values of an attribute to the custom tag. A code snippet is given here:


... 
// continuing the previous code snippet
// getter method for the bookID attribute
public String getBookID() throws JspException
{
    return bookID;
}
// getter method for the displayFontName attribute
public String getDisplayFontName() throws JspException
{
    return displayFontName;
}
...


[bookmark: ch06lev3sec3] Simple Custom Tag with Attributes: Defining Scripting Variables

A variation of the simple custom tag with attributes is the ability to instantiate a scripting variable whose value is initialized by the tag handler class. The scripting variable can then be used as any other scripting variable in any scriptlet or expression tags in the JSP page. This type of tag behaves exactly like the simple custom tag with attributes. A tag handler for this tag type either implements the methods of the Tag interface or extends the TagSupport class.

The structure of this tag is similar to the structure of the simple custom tag with attributes with one important variation, the use of the id and type attributes:


<tagPrefix:tagName id="scriptVarObj" type="myClassName" attribute1="value1" 
        attribute2="value2" .../>


Recall from the previous day's session that the id attribute for the useBean tag was used to define a variable and the type attribute indicates the data type of the variable. A code snippet is given here:


<tagPrefix:tagName id="bookNameObj" type="java.lang.String" bookID="123"/> 
<%
    // use the scriptVarObj created by the class "tagName"
    //from the above custom tag
    Obj myObj = bookNameObj
...
%>


In your code snippet, the bookNameObj variable of String data type is created by the tag handler as a result of passing the bookID attribute to the custom tag. The bookNameObj is then used as a normal scripting variable in the scriptlet shown in the code snippet.

[bookmark: ch06lev4sec8] Methods

The doStartTag() and doEndTag() methods behave exactly like those discussed earlier for the simple tag with attributes.

[bookmark: ch06lev3sec4] Custom Tag with Body: Noninteractive

Until now you have seen custom tags with no explicit start and end tags. Hence, you did not utilize the doEndTag() method. The custom tag with body has, as the name suggests, enclosing start and end tags with a body of content between the tags. But the tag handler implementing this tag does not in any way read or modify the body contents between the start and end tags; hence, it is called noninteractive. A tag handler for this tag type either implements the methods of the Tag interface or extends the TagSupport class.

The structure of this tag is as follows:


<tagPrefix:tagName> 
<%=paramBody1%>
<%=paramBody2%>
<%=paramBody3%>
</tagPrefix:tagName>


Because this tag type does not interact with the body contents between the start and end tags, the body contents remain unchanged.

[bookmark: ch06lev4sec9] Methods

The custom tag with a noninteractive body tag implements the doStartTag(), doEndTag(), and release() methods which were discussed earlier. Hence, these methods will not be discussed again. Consider this tag to be a different representation of the simple custom tag type.

[bookmark: ch06lev3sec5] Custom Tag with Body: Interactive

The most useful and most powerful tag in the JSP custom tag library is the custom tag that interacts (reads and modifies) the body content in the tags. A tag handler for this tag type either implements the methods of the BodyTag interface or extends the BodyTagSupportTag class. This tag type is extremely useful when any iterative actions have to be performed, such as reading the retrieved data from a database result set, a Vector, or a collection of values.

The tag's structure is as follows:


<tagPrefix:tagName> 
    <%
...
//scriptlet statements that retrieve the data sent by the
// tag handler using the getAttribute() method of the
// pageContext implicit variable
    %>
    <%
    // Use the returned value to modify the body content
    %>
</tagPrefix:tagName>


A code snippet is given shortly. The bookName is retrieved from the pageContext using the getAttribute() method which returns the value for the myCustomTagVar. The custom tag handler sets the value for the myCustomTagVar variable using the setAttribute() method of the pageContext implicit variable in the doAfterBody() method:


<tagPrefix:tagName> 
<%
bookName = pageContext.getAttribute("myCustomTagVar");
%>
Book Name: "<%=bookName%>"
<%
</tagPrefix:tagName>


[bookmark: ch06lev4sec10] The doStartTag() Method

The doStartTag() method is similar to the doStart() tag method for the tag types discussed previously. The major difference for this tag type is that the doStartTag() method returns the constant EVAL_BODY_TAG. This indicates to the JSP engine that the body content needs to be evaluated. Hence, the JSP invokes the doInitBody() and doAfterBody() methods after invoking the doStartTag() method.

[bookmark: ch06lev4sec11] The doInitBody() Method

The doInitBody() method is invoked when the doStartTag() method returns an EVAL_BODY_TAG. The JSP engine calls this method before evaluating the body contents. This makes it most useful to perform any initialization required before processing of the body contents begins. The doInitBody() method is invoked only once.

[bookmark: ch06lev4sec12] The doAfterBody() Method

The doAfterBody() method is invoked multiple times as long as this method returns the constant value EVAL_BODY_TAG. The invoking of the doAfterBody() method stops when this method returns the constant value SKIP_BODY_TAG.

[bookmark: ch06lev4sec13] The doEndTag() Method

The doEndTag() method is similar to the doEndTag() method that was discussed earlier.

[bookmark: ch06lev4sec14] The release() Method

The release() method is similar to the release() method that was discussed earlier.

[bookmark: ch06lev3sec6] Cooperating Custom Tags

Intercommunication between custom tags on the same page is possible with shared objects as long as the object references are used correctly.

Such tags use the following two structure types:


<tagPrefix:tagName1 id="scriptVarObj" type="myPackage.myClass" 
        attrib1="value1"/>
<tagPrefix:tagName2 attrib2="scriptVarObj" />


You can see that the first tag creates an object scriptVarObj using the Simple Custom Tag with Attributes: Defining Scripting Variables tag type. The second tag uses the scriptVarObj shared object as an input attribute and uses it for processing.

[bookmark: ch06lev4sec15] Methods

These tags have the same doStartTag(), doEndTag(), release(), doInitBody(), and doAfterBody() methods as seen previously.

[bookmark: ch06lev2sec4] Tag Handler Interfaces and Classes

In order to provide the functionality behind a custom tag, you need to write a special class called the tag handler. The JSP engine communicates with the tag handler via two special interfaces: Tag interface and TagBody interface. If the custom tag has body content and interacts with it, then you should use the TagBody interface. For all other custom tag types, the Tag interface is sufficient. These two tag interfaces are the design contract between the JSP engine and the custom tag handler class. This means that these interfaces are the well defined interfaces for communication, that is, the passing of data between the JSP engine and the tag handler.

A tag handler class using the TagBody interface or the BodyTagSupport class extensively uses the pageContext implicit variable. To get a handle to write to the JSP's output stream, the tag handler can invoke the getOut() method of the pageContext variable. The getOut() method returns the JspWriter object, which is a reference to the output stream.

[bookmark: ch06lev3sec7] Tag Interface

The Tag interface contains the doStartTag(), doEndTag(), and release() methods. The custom tag handler must implement all the methods of the Tag interface:


	The doStartTag() method is called by the JSP engine on the first occurrence of the custom tag in the JSP. This method must return the SKIP_BODY_TAG constant because the custom tag does not have a body.


	The doEndTag() method is called by the JSP engine at the end of the custom processing. This method is called once the doStartTag() method returns the SKIP_BODY_TAG constant value.


	The release() method can be used to perform any cleanup of resources used by the tag handler class. The JSP engine guarantees execution of the release() method.




The Tag interface should be used in cases where your existing Java class already has the functionality and needs to be converted into a tag handler class. For this, the Java class just needs to implement the Tag interface to convert it into a custom tag handler!

[bookmark: ch06lev3sec8] TagSupport Class

The TagSupport class provides default implementations for all the methods of the Tag interface. The methods implemented by the TagSupport class are


	doStartTag()


	doEndTag()


	release()




Your tag handler class can extend the TagSupport class and override the doStartTag(), doEndTag(), and release() methods as required. The TagSupport class is normally used when you are developing a brand-new custom tag handler. For existing classes that need to be converted into a tag handler, it may not be possible to extend from the TagSupport class if the existing class already extends from another class. Remember, Java does not support multiple inheritance!

[bookmark: ch06lev3sec9] TagBody Interface

The TagBody interface is implemented by custom tag handlers for custom tags with body content. The TagBody interface contains the methods doStartTag(), doEndTag(), and release() that are present in the Tag interface. In addition, there are two other methods in the TagBody interface: the doInitBody() and doAfterBody() methods. You have already seen the doStartTag(), doEndTag(), and release() methods. The only variation for the doStartTag() method is that the custom tag handler implementing this method needs to return the constant value EVAL_BODY_TAG if it needs to process and modify the body content. The custom tag handler implementing the BodyTag interface can perform powerful and repetitive processing using the BodyTag interface. Now look at the doInitBody() and doAfterBody() methods.

[bookmark: ch06lev4sec16] The doInitBody() Method

The doInitBody() method is called by the JSP engine on the first occurrence of the custom tag with body content. If the doStartTag() method returns the constant value EVAL_BODY_TAG, the JSP engine invokes the doInitBody() method before evaluating the statements in the body content. The doInitBody() method is normally used for the initialization of variables or resources used in the doAfterBody() method. The doInitBody() method is invoked only once by the JSP engine.

[bookmark: ch06lev4sec17] The doAfterBody() Method

The doAfterBody() method is called by the JSP engine after evaluating the statements in the body content. The doAfterBody() method is where the major processing takes place in the custom tag handler. The special feature of the doAfterBody() method is that it is called recurrently by the JSP engine as long as the method returns the constant value EVAL_BODY_TAG. When the doAfterBody() method returns the constant value SKIP_BODY_TAG, the JSP engine stops invocation of this method and executes the doEndTag() method of the custom tag handler.

The doAfterBody() method can interact with the body contents using the pageContext implicit variable. The pageContext object provides the getAttribute() and setAttribute() methods to enable the custom tag handler to retrieve and set values for the body content. The contents of the body within the tag can be accessed using the bodyContent object. To write to the JSP's output stream, the doAfterBody() method uses the getOut() method of the pageContext object. The getOut() method returns a reference to the JspWriter object.

[bookmark: ch06lev3sec10] BodyTagSupport Class

The BodyTagSupport class provides the default implementation for all the methods of the BodyTag interface. If a new custom tag handler is to be developed, then it should ideally extend the BodyTagSupport class and override the doStartTag(), doEndTag(), doInitBody(), doAfterBody(), and release() methods.

[bookmark: ch06lev2sec5] Tag Library Descriptor

A tag library descriptor (TLD) file is used to register the details about the tag handler class. Ideally, you should begin the development of your custom tag by defining the details and structure of the tag in the TLD file. This gives you an idea of what tag handler class needs to be developed and the attributes (if any) required for the custom tag and the tag handler. A TLD file is essentially an XML file where the tag handler information can be listed using the predefined tags as in the JSP specification.

Look at the different tags available in the TLD file:


	<taglib></taglib>� 
The enclosing tags for all the predefined tags in the TLD file. All the tags discussed after this will be nested within the <taglib></taglib> tags. This is a mandatory tag.



	<tlib-version></tlib-version>� 
Used to define a version number for the tag library. This is a mandatory tag.



	<jsp-version>1.2</jsp-version>� 
Defines the version number of the JSP specification with which the tag library is compatible. The default value is 1.2, indicating that the tag library is compatible with the JSP 1.2 specification. This is a mandatory tag.



	<shortname></shortname>� 
Defines a short name for the tag library. The name defined in the shortname tag is used as a reference handle for any tags or variables defined or created by the tag library. This is a mandatory tag.



	<uri></uri>� 
Defines the location of the tag handler classes or the Java archive/Web application archive. This is a mandatory tag.



	<tag></tag>� 
The enclosing tags for the entire information related to the tag. You can define multiple <tag></tag> tags within the <taglib></taglib> tags. Now look at the different tags available within the <tag></tag> tags.


	<name></name>� 
Defines the name of the tag. The name defined in these tags is used in the JSP along with the name defined in the <shortname></shortname> tags. This is a mandatory tag.



	<tagclass></tagclass>� 
Defines the fully qualified class name of the tag handler class. The tag handler class implements the actual functionality behind the custom tag. This is a mandatory tag.



	<attribute></attribute>� 
Defines any optional attributes for the custom tag. The attributes for a custom tag listed here are used in the JSP along with the custom tag and processed by the tag handler. The <attribute></attribute> tags enclose two optional tags within them, the <required></required> tags and the <rtexprvalue></rtexprvalue> tags. The <required> and <rtexpvalue> tags are used to indicate whether or not the attribute is required. By default, these tags have the value false.








[bookmark: ch06lev2sec6] taglib Directive

The taglib directive is used in the JSP page to indicate to the JSP engine which custom tag library is used in the JSP. The structure of the taglib directive is given here:


<%@ taglib uri="URI_PATH_OF_CUSTOM_TAG_LIBRARY" prefix="tagPrefix" %> 


The taglib directive has two attributes, uri and prefix. The uri attribute takes the relative URL path of the custom tag library whose tags will be used in the JSP. The other attribute is the prefix, whose value is used within the JSP as a handle to the tags of the tag library in the JSP.










[bookmark: ch06lev1sec3] WebLogic's JSP Tag Library

WebLogic Server provides a custom tag library called weblogic-tags.jar. This custom tag library is located in the %BEA_HOME%\weblogic700\server\ext directory.

The custom tag library of WebLogic provides the following tags:


	<wl:cache></wl:cache>� 
The wl signifies that this tag belongs to the tag library provided by the WebLogic Server. The <wl:cache> tag allows caching of the body content present within the tags. Two types of caching are supported by the <wl:cache>, input caching and output caching. Output caching is used to cache the output generated in the body content between the tags. Input caching is the preserving of the values set by the body content of the <wl:cache> tag.



	<wl:process></wl:process>� 
The <wl:process> tag is used to change the processing flow in the body content enclosed by these tags. The processing flow is controlled using the attributes name, notname, value, and notvalue.



	<wl:repeat>� 
The <wl:repeat> custom tag provided in WebLogic's custom library is useful to iterate multiple data, as in a collection, a vector of objects, or even a result set. The <wl:repeat></wl:repeat> tags take the following attributes: set, count, id, and type.





WebLogic's custom tag library can be included to be used in your JSPs by copying the weblogic-tags.jar file in the lib directory of your domain. No extra deployment is required for this tag library.

[bookmark: ch06lev2sec7] Form Validation

Apart from the preceding tags in WebLogic's custom tag library, there is another special custom tag library devoted to processing HTML forms in the JSP. This custom library file, named weblogic-vtags.jar, is located in the same %BEA_HOME%\weblogic700\server\ext directory.

To use this file, you need to copy this .jar file to the lib directory of your domain. The following tags are supported in this custom library for processing HTML forms:


	<wl:summary></wl:summary>� 
The overall enclosing tags for the <wl:form> and <wl:validator> tags. The <wl:summary> tag is the root tag of the tags used to perform validation in the JSP.



	<wl:form></wl:form>� 
Defines an HTML form in the JSP. The <wl:form> tag takes three attributes: method, action, and name.



	<wl:validator></wl:validator>� 
Performs validation for each field in the HTML form. The <wl:validator> custom tag takes the following attributes: errorMessage, expression, fieldToValidate, and validatorClass, which contain the name of the tag handler class invoked to execute the custom tag.





The tag handler classes (located in weblogic-vtags.jar) supporting these tags are


	weblogicx.jsp.tags.validators.RequiredFieldValidator class


	weblogicx.jsp.tags.validators.RegExpValidator class


	weblogicx.jsp.tags.validators.CompareValidator class




You can write your own validation functionality in your custom tag handler as a custom validator class.










[bookmark: ch06lev1sec4] Sample Program: Writing Your Custom Tag Library

See if you can build a custom tag library and modify the book shopping cart application implemented in the JSP. You will be writing a custom tag library to support displaying the price of the books using the <ctt:MoneyFormat/> tag. This tag has an attribute MoneyValue, the value of which is the price of the book. Your custom tag will convert this book price into a formatted price and put it in the JSP. Apart from this, you will also use WebLogic's custom tag library and use the <wl:cache></wl:cache> tags to display the shopping cart information. These custom tags will be used in the ShoppingCartJsp.jsp and ViewCartJsp.jsp files.

For writing the custom tag handler, the first step is to write the TLD file. Writing this file first gives you an overview of what you are going to develop, what the structure of the tag will be, and so on. See Listing 6.1.

[bookmark: ch06list01]Listing 6.1 customTagsTLD.tld Tag Library Descriptor File


<?xml version="1.0" encoding="ISO-8859-1" ?>
<!DOCTYPE taglib
        PUBLIC "-//Sun Microsystems, Inc.//DTD JSP Tag Library 1.1//EN"
    "http://java.sun.com/j2ee/dtds/web-jsptaglibrary_1_1.dtd">

<taglib>
  <tlibversion>1.0</tlibversion>
  <jspversion>1.1</jspversion>
  <shortname>ctt</shortname>
  <info>
    This tag library calls the rounding functions and the money format
            functions available in utility classes
  </info>

  <tag>
    <name>MoneyFormat</name>
    <tagclass>com.sams.learnweblogic7.tagLibClasses.MoneyFormat</tagclass>
    <bodycontent>empty</bodycontent>
  </tag>
</taglib>


As was studied earlier, the TLD file contains the custom tag information enclosed in the <taglib></taglib> tags. The custom tag MoneyFormat is defined here by specifying this name for the tag in the <name></name> tags under the <tag></tag> tags in the file. Because your custom tag will not have any body, you will be specifying the value empty for the <bodycontent></bodycontent> tags of the MoneyFormat custom tag. It is not mandatory to specify the <bodycontent> tag. The tag handler class that will be invoked to process the MoneyFormat custom tag is the com.sams.learnweblogic7.tagLibClasses.MoneyFormat class specified between the <tagclass></tagclass> tags.

The next step is to build the actual tag handler class MoneyFormat.java. The code for this tag handler class is found in Listing 6.2.

[bookmark: ch06list02]Listing 6.2 MoneyFormat.java Custom Tag Handler


/******************************************************************************
  * Class Name   :MoneyFormat.java
  * Description  :Tag handler class for formatting the billing amounts in the
  *               Book Shopping Cart Application
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.tagLibClasses;

import java.io.*;
import java.util.*;
import javax.servlet.*;
import javax.servlet.jsp.*;
import javax.servlet.jsp.tagext.*;
import com.sams.learnweblogic7.utils.*;

/**
 * This class displays the amount in the requested format, or $ as default.
 */

public class MoneyFormat extends TagSupport{
  private double moneyValue;
  public int doStartTag() {
    System.out.println("Inside the tag in dostart");
    try{
        JspWriter out = pageContext.getOut();
        moneyValue = getMoneyValue();
        out.println(Utility.getMoneyFormat(moneyValue));
      }
    catch(Exception e){
        System.out.println("Please check your code");
        e.printStackTrace();
    }
    finally{
        return(SKIP_BODY);
    }
  }

  public void setMoneyValue(double moneyVal){
    this.moneyValue = moneyVal;
  }

  public double getMoneyValue(){
    return moneyValue;
  }
}


You will initially be importing the necessary packages for the classes that you will use in the development of the custom tag handler:


import java.io.*; 
import java.util.*;
import javax.servlet.*;
import javax.servlet.jsp.*;
import javax.servlet.jsp.tagext.*;
import com.sams.learnweblogic7.utils.*;

/**
 * This class displays the amount in the requested format, or $ as default.
 */
public class MoneyFormat extends TagSupport{
...


The MoneyFormat.java is a custom tag handler class for a custom tag without a body. Hence, you will be extending the MoneyFormat.java class from the TagSupport class which is imported from the javax.servlet.jsp.tagext.* package.

The MoneyFormat class contains a variable moneyValue of type double. This is used to handle the attribute MoneyValue passed along with the custom tag. To handle the MoneyValue attribute, you will write a get/set method combination:


public void setMoneyValue(double moneyVal){
    this.moneyValue = moneyVal;
  }

  public double getMoneyValue(){
    return moneyValue;
  }


Finally, to get the custom tag implementation in place, you will override the doStartTag() method of the TagSupport class:


public int doStartTag() {
    System.out.println("Inside the tag in dostart");
    try{
        JspWriter out = pageContext.getOut();
        moneyValue = getMoneyValue();
        out.println(Utility.getMoneyFormat(moneyValue));
      }
    catch(Exception e){
        System.out.println("Please check your code");
        e.printStackTrace();
    }
    finally{
        return(SKIP_BODY);
    }
  }


The doStartTag() method gets the reference to the output stream of the JSP (the JspWriter) by calling the getOut() method of the pageContext object (initialized by the TagSupport base class.) The value of the attribute MoneyValue set in the custom tag within the JSP is accessed by the custom tag handler using the getMoneyValue() accessor method. The retrieved book price is then formatted using the Utility helper class and printed to the JSP output stream using the JspWriter object. Because your custom tag does not contain body contents, you will be returning from the doStartTag() method with the SKIP_BODY constant.

Now you need to include the custom tag in the JSP file. Listing 6.3 shows the code for the ShoppingCartJsp.jsp and the ViewCartJsp.jsp files.

[bookmark: ch06list03]Listing 6.3 ShoppingCartJsp.jsp


/******************************************************************************
  * Class Name   :ShoppingCartJsp.jsp
  * Description  :Demonstrates the use of WebLogic custom tags.
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

<%@ taglib uri="weblogic-tags.tld" prefix="wl" %>
<%@ taglib uri="customTagsTLD.tld" prefix="ctt" %>
<%@ page import="com.sams.learnweblogic7.utils.*,
com.sams.learnweblogic7.servlets.*,
com.sams.learnweblogic7.tagLibClasses.*, java.util.*" %>
<%! Book book1; %>
<%! Book book2; %>
<%! Book book3; %>
<%! ServletContext sc; %>
<%! Hashtable shoppingCartHash = null; %>
<%! HttpSession session; %>
<%! private static final int DEFAULT_ZERO_VALUE = 0; %>
<%
        sc = getServletConfig().getServletContext();
        String clickedButton =
                (request.getParameter("buttonName") == null)?"":
                request.getParameter("buttonName");
        if(clickedButton.equals("Empty Shopping Cart"))
        weblogic.servlet.security.ServletAuthentication.invalidateAll(request);
        session = request.getSession(true);
        if(session.isNew()){

            //getting the init params
            String book1Id = config.getInitParameter("book1Id");
            String book1Name = config.getInitParameter("book1Name");
            double book1Price =
                    new Double(config.getInitParameter("book1Price")).doubleValue();
            String book1Image = config.getInitParameter("book1Image");
            String book1Description =
                    config.getInitParameter("book1Description");
            book1 =
                    new Book(book1Id, book1Name, book1Price, book1Image,
                    book1Description);
            sc.setAttribute("book1",book1);
            String book2Id = config.getInitParameter("book2Id");
            String book2Name = config.getInitParameter("book2Name");
            double book2Price =
                    new Double(config.getInitParameter("book2Price")).
                    doubleValue();
            String book2Image = config.getInitParameter("book2Image");
            String book2Description =
                    config.getInitParameter("book2Description");
            book2 =
                    new Book(book2Id, book2Name, book2Price, book2Image,
                    book2Description);
            sc.setAttribute("book2", book2);

            String book3Id = config.getInitParameter("book3Id");
            String book3Name = config.getInitParameter("book3Name");
            double book3Price =
                    new Double(config.getInitParameter("book3Price")).
                    doubleValue();
            String book3Image = config.getInitParameter("book3Image");
            String book3Description =
                    config.getInitParameter("book3Description");
            book3 =
                    new Book(book3Id, book3Name, book3Price, book3Image,
                    book3Description);
            sc.setAttribute("book3", book3);

            //create an empty shopping cart hashtable, with zero quantity
            //for each book id
            shoppingCartHash = new Hashtable();
            shoppingCartHash.put(book1.getBookId(),
                    new Integer(DEFAULT_ZERO_VALUE));
            shoppingCartHash.put(book2.getBookId(),
                    new Integer(DEFAULT_ZERO_VALUE));
            shoppingCartHash.put(book3.getBookId(),
                    new Integer(DEFAULT_ZERO_VALUE));
            session.setAttribute("shoppingCartHash", shoppingCartHash);
        }
        else
        {
            book1 = (Book)sc.getAttribute("book1");
            book2 = (Book)sc.getAttribute("book2");
            book3 = (Book)sc.getAttribute("book3");

            if(clickedButton.equals("view"))
            {
                    RequestDispatcher rd =
 sc.getRequestDispatcher("/ViewCartJsp");
                    //here, if you use include, it will show the view cart page
                    // and the page following this scriplet tag
                    rd.forward(request,response);
            }
            else if(clickedButton.equals("add"))
            {
                shoppingCartHash=(session.getAttribute("shoppingCartHash") ==
                        null)?new Hashtable():(Hashtable)session.getAttribute
                        ("shoppingCartHash");
                int Book1Qty =
Utility.getDefaultValue(((Integer)shoppingCartHash.get(book1.getBookId
        ())).toString(),DEFAULT_ZERO_VALUE)+
        Utility.getDefaultValue(request.getParameter("book1_qty"),
        DEFAULT_ZERO_VALUE);
                int Book2Qty =
Utility.getDefaultValue(((Integer)shoppingCartHash.get(book2.getBookId
        ())).toString(),DEFAULT_ZERO_VALUE)+
        Utility.getDefaultValue(request.getParameter("book2_qty"),
        DEFAULT_ZERO_VALUE);
                int Book3Qty =
Utility.getDefaultValue(((Integer)shoppingCartHash.get(book3.getBookId
        ())).toString(),DEFAULT_ZERO_VALUE)+
        Utility.getDefaultValue(request.getParameter("book3_qty"),
        DEFAULT_ZERO_VALUE);

                shoppingCartHash.put(book1.getBookId(), new Integer(Book1Qty));
                shoppingCartHash.put(book2.getBookId(), new Integer(Book2Qty));
                shoppingCartHash.put(book3.getBookId(), new Integer(Book3Qty));

                session.setAttribute("shoppingCartHash", shoppingCartHash);
            }
        }
%>

<wl:cache name="commonHeader" scope="session">
<HTML>
<HEAD>
    <TITLE>
        Shopping Cart Example using JSP's and HTTP session
    </TITLE>
</HEAD>
<BODY>
<FORM name="addcart" action="/ShoppingApp/ShoppingCartJsp" method="post">
<B><FONT face="Verdana" color="blue" size=-2><P align="right">Shopping Cart
        using JSP's and Http Session</P></FONT></B>
</wl:cache>
<CENTER><B>Most popular books from Sams Publishing</B></CENTER><BR>
<TABLE width = 100%>
<TR>
  <TH>&nbsp;</TH>
  <TH>Book Name and Description</TH>
  <TH>Book Price</TH>
  <TH>No of Books to add to cart</TH>
</TR>
<wl:cache name="book1Vars" scope="session">
<TR bgcolor='#cccc99'>
  <TD><IMG src="<%=book1.getImagePath()%>"></TD>
  <TD align='left'><B><%=book1.getBookName()%></B><BR>
          <%=book1.getBookDescription()%></TD>
  <TD align='center'><ctt:MoneyFormat MoneyValue="<%=book1.getBookPrice()%>"/>
  </TD>
</wl:cache>
  <TD align='center'><INPUT type='text' name='book1_qty' size=3></TD>
</TR>
<wl:cache name="book2Vars" scope="session">
<TR bgcolor='#eeeeee'>
  <TD>< IMG src="<%= book2.getImagePath()%>"></TD>
  <TD align='left'><B><%=book2.getBookName()%></B><BR>
          <%=book2.getBookDescription()%></TD>
  <TD align='center'><ctt:MoneyFormat MoneyValue="<%=book2.getBookPrice()%>"/>
  </TD>
</wl:cache>
  <TD align='center'><INPUT type='text' name='book2_qty' size=3></TD>
</TR>
<wl:cache name="book3Vars" scope="session">
<TR bgcolor='#cccc99'>
  <TD>< IMG src="<%= book3.getImagePath()%>"></TD>
  <TD align='left'><b><%=book3.getBookName()%></b><BR>
          <%=book3.getBookDescription()%></TD>
  <TD align='center'><ctt:MoneyFormat MoneyValue="<%=book3.getBookPrice()%>"/>
  </TD>
</wl:cache>
  <TD align='center'><INPUT type='text' name='book3_qty' size=3></TD>
</TR>
</TABLE>
<BR>
<CENTER><TABLE width=100%>
<TR>
  <TD><INPUT type="submit" name="buttonName" value="add"></TD>
  <TD><INPUT type="submit" name="buttonName" value="view"></TD>
</TR>
</TABLE></CENTER>
<wl:cache name="commonFooter" scope="session">
</FONT>
</FORM>
</BODY>
</HTML>
</wl:cache>


From the preceding code for the ShoppingCartJsp.jsp, take a look at the first statement, where you use the custom tag library that you developed and WebLogic's custom tag library in the JSP:


<%@ taglib uri="weblogic-tags.tld" prefix="wl" %> 
<%@ taglib uri="customTagsTLD.tld" prefix="ctt" %>


You will be using the <wl:cache> tag in order to cache the book-listing data in this JSP. A code snippet showing its use is given here:


<wl:cache name="book1Vars" scope="session"> 
<TR bgcolor='#cccc99'>
   <TD><img src="<%= book1.getImagePath()%>"></TD>
   <TD align='left'><b><%=book1.getBookName()%></b><BR>
           <%= book1.getBookDescription()%></TD>
   <TD align='center'><ctt:MoneyFormat MoneyValue="<%=book1.getBookPrice()%>"/>
   </TD>
</wl:cache>
<TD align='center'><INPUT type = 'text' name='book1_qty' size = 3></TD></TR>


The <wl:cache> tag caches the book information for the entire book1 object to be retrieved at any time in the JSP. In addition to this, you are using your custom tag handler <ctt:MoneyFormat MoneyValue=<%=book1.getBookPrice()%>. Your custom tag has an attribute MoneyValue to which is set the price of the book1 object. This is passed to your tag handler, which formats the price and writes it to the JSP output stream.

Because the ViewCartJsp.jsp has similar code for the two custom tag handlers, it will not be listed here for the sake of brevity.

The custom tag handler is in place! Go to the next step�compiling the custom tag handler.

[bookmark: ch06lev2sec8] Compile the Program

Use the compile.bat provided to compile the servlet. The batch file compiles the MoneyFormat.java file located in the


applications\ShoppingApp\WEB-INF\classes\com\sams\learnweblogic7\tagLibClasses\ 


directory in your domain.

To verify that the compilation is successful, the corresponding .class files for the MoneyFormat.java will be created in the directory


c:\bea\user_domains\mydomain\applications\ShoppingApp\WEB-INF\classes\ 
        com\sams\learnweblogic7\tagLibClasses


[bookmark: ch06lev2sec9] Deploy the Program

After a successful compilation, the custom tag handler class needs to be deployed in the WebLogic Server environment. It is optional to package the custom tag handler in a .jar file. Use the exploded form of the MoneyFormat class in the sample program.

[bookmark: ch06lev2sec10] Registering Your Custom Tag Handler in web.xml

Once your custom tag handler class is ready, you need to register it with WebLogic Server before it can be used in any JSP. The following statements need to be added to the deployment descriptor file web.xml:


<taglib> 
    <taglib-uri>customTagsTLD.tld</taglib-uri>
    <taglib-location>/WEB-INF/lib/customTagsTLD.tld</taglib-location>
    <attribute>
         <name>MoneyValue</name>
         <required>false</required>
         <rtexprvalue>true</rtexprvalue>
    </attribute>
</taglib>


From Figure 6.3, you can see the entries for the TLD that you developed the customTagsTLD.tld file registered using the <taglib-uri> tags enclosed within the <taglib></taglib> tags.

[bookmark: ch06fig03]Figure 6.3. Registering the custom tag handler in the web.xml file.

[image: graphics/06fig03.jpg]


You will be placing the tag handler Java classes in the directory indicated in Figure 6.4.

[bookmark: ch06fig04]Figure 6.4. Deployment directory structure for the custom tag handler.
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[bookmark: ch06lev2sec11] Execute the Program

The JSP is invoked from the browser by calling the following URL:

http://localhost:7001/ShoppingApp/ShoppingCartJsp.jsp

Your browser should display the file similar to the screen shot in Figure 6.5.

[bookmark: ch06fig05]Figure 6.5. Screen shot of the ShoppingCartJsp.jsp.

[image: graphics/06fig05.jpg]


Clicking the View Cart button pulls up the ViewCartJsp.jsp page as shown in Figure 6.6.

[bookmark: ch06fig06]Figure 6.6. Screen shot of the ViewCartJsp.jsp.
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Notice that there is absolutely no difference in the output generated using the custom tag library. But the cleaner code in the JSP tells a different story altogether!










[bookmark: ch06lev1sec5] Model View Controller Application: View

Finally, you will continue with the MVC application case study�Airline Ticket Booking System. Per your design, the JavaServer Pages form the View of the MVC architecture. On Day 4, "Advanced Servlet Techniques," you already built the Controller servlet for the application. For the View of the application you will build the JavaServer Pages. These JSPs will be the User Interface for the Airline Ticket Booking System. The JSPs in the View layer will receive the response data from the Controller servlet via the MVCValueObject.

Look at the different JSPs that make up the View for the Airline Ticket Booking System. The JSPs have a virtual mapping in the web.xml file; that is, when the user types out this JSP's virtual name in the address bar, the actual JSP is called. The first JSP that the user will see is the CheckAvailFlightsPage.jsp. The virtual name for this jsp is "Welcome". The JSP captures the user's search criteria. An option for the user to view his profile is available on this page.

Clicking the option of viewing a profile takes the user to a login page. Login.jsp has the virtual name "login".

If the user does not have an ID, the user needs to register with the Airline Ticket Booking System by selecting to add their user profile details to the application, using the RegisterUserProfilePage.jsp, virtual name "register_profile".

After logging in, the user can view his profile on the ViewUserProfilePage.jsp with virtual name "view_profile". Here, the user can go back to the first page (the search page). If the user enters his search criteria on the search page, he is brought to a page called ViewAvailFlightsPage.jsp with a virtual name "view_avail_flights". The user gets to make a selection from the available flights here and then can click a button called "Book Ticket." When the user clicks this button, the user is taken to the login page again, where after logging in, he is taken to the confirmation page called ConfirmFlightDetails.jsp with the virtual name "confirmation_page". When the user clicks the Confirm button, he is shown the Message.jsp page with virtual name "message_page", with the ticket number displayed. In case the user does not have a login ID, he can register first and then is shown the confirmation page.

You will also be using the JSP tag libraries provided by WebLogic Server for performing form data validations and caching data between pages. These are the same tag libraries that you studied in the section "WebLogic's JSP Tag Library."

Table 6.1 shows the entire list of JavaServer Pages that will form the View layer of the Airline Ticket Booking System MVC application.

[bookmark: ch06table01]
Table 6.1. JavaServer Pages for the Airline Ticket Booking System MVC Application



	
JSP Filename


	
Remarks






	
CheckAvailFlights.jsp


	
Screen where the user performs a search for available flights based oncertain criteria. This is the default homepage for the MVC application and the starting point for your application.





	
ViewAvailFlightsPage.jsp


	
The results of the search for available flights are displayed in this JSP.





	
Login.jsp


	
Sign-on screen for a user registered with the MVC application. A registereduser can perform additional functions, such as booking tickets, viewing previous bookings, and so on.





	
RegisterUserProfilePage.jsp


	
The user enters profile information for registering with the application using this JSP.





	
ConfirmFlightDetails.jsp


	
Screen that displays the details of the flight selected by the user and prompts the user for confirmation





	
ViewUserProfile.jsp 


	
Screen that displays the details of the logged-in user's profile.





	
Message.jsp


	
Used by the MVC application to display the results of confirming a booking. It normally displays the newly issued ticket number.





	
Error.jsp


	
Used by the MVC application to display error messages.








Take a look at Figure 6.7 to understand the interactions between the browser and the Controller servlet. This will help you understand which JavaServer Pages are mapped to which actions in the Controller servlet and the sequence in which the JavaServer Pages will be displayed during the execution of the MVC application.

[bookmark: ch06fig07]Figure 6.7. Sequence diagram showing the details of the View layer of the MVC application.
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Finally, see the code listing in Appendix C, "Source Code for MVC Application."










[bookmark: ch06lev1sec6] Summary

Today you covered an advanced concept in JavaServer Pages, JSP custom tag libraries. The session started by looking at what custom tags are and how developers can benefit from using custom tags in JSPs. Then you looked at the different steps involved in building custom tags�using the TLD file, tag handler, and tag library directive. After this, you learned the two main types of custom tags, tags without a body and tags with a body. The latter includes variations of these tags passing attributes and values to the custom tag handlers.

The next topic you covered was the custom tag libraries provided in WebLogic Server. You looked at the <wl:cache>, <wl:process>, and <wl:repeat> custom tags, and also identified the use of the support provided by the WebLogic custom tag library to build validator classes for JSPs.

After this, you built your own custom tag library to format book price data and incorporated this into the book shopping cart application. As an added bonus, you also incorporated the <wl:cache> custom tag provided in the WebLogic Server's custom tag library. This hands-on experience helps you gain a good understanding of the JSP custom tag library technology.










[bookmark: ch06lev1sec7] Q&A

	[bookmark: qad1e17909]Q1:	Are there any tools that support development and embedding of custom tags in JSPs?



	[bookmark: qad1e17914]
          A1:
        	Though there are tools available to build JSPs and embed the standard JSP tags, there are currently no tools available that allow you to build and embed custom tags in your JSP. The closest support to custom tags is the support provided by visual tools like Dreamweaver MX, which allows embedding of custom database tags in the JSP. These tags are part of the custom tag library provided by Macromedia's JRun application server.



	[bookmark: qad1e17929]Q2:	Can I use third party tag libraries in my JSPs and deploy them in WebLogic Server?



	[bookmark: qad1e17934]
          A2:
        	Of course! WebLogic Server 7.0 provides full and complete support for the JSP 1.2 specification. This enables developers to add and use third-party custom tag libraries and deploy them in WebLogic Server.















[bookmark: ch06lev1sec8] Workshop

The quiz and exercises are provided to help solidify your understanding of the material covered today. Answers to the quiz questions and exercises are in Appendix A. Try to understand the quiz and exercise answers before continuing tomorrow's lesson.










[bookmark: ch06lev1sec9] Quiz

	[bookmark: ch06que01]1:	What are the different types of custom tags that can be developed for a JSP?



	[bookmark: ch06que02]2:	Which methods need to be overridden for writing a simple custom tag?



	[bookmark: ch06que03]3:	Which methods need to be overridden for writing a simple custom tag with attributes?



	[bookmark: ch06que04]4:	Which methods need to be overridden for writing a custom tag with a body-interactive tag?



	[bookmark: ch06que05]5:	Which interfaces would be used to implement a custom tag with a body and a custom tag without a body?















[bookmark: ch06lev1sec10] Exercises

	[bookmark: ch06que06]1:	Extend the custom validator library provided by WebLogic Server and build your own custom validator library to validate date formats for date fields in a JSP.



	[bookmark: ch06que07]2:	Write a custom tag that is similar to your Money Format tag, which rounds the prices of the book for the total amount of books purchased. Then, remove the call to the utility function that rounds the book price while calculating the total amount, and substitute the money format tag with this rounding tag.















[bookmark: ch07]Day 7. Using JDBC

Yesterday you completed your study of the second technology supported by WebLogic Server: JavaServer Pages. You covered an advanced topic in JavaServer Pages: the custom tag libraries. You covered the concepts of custom tag libraries, the various types of custom tags that can be built, the composition of a custom tag library, and the custom tag libraries provided by WebLogic Server. You built a custom tag library for the online bookstore application to gain hands-on experience in developing custom tag libraries.

Today, you will cover Java Database Connectivity (JDBC), another new technology supported by WebLogic Server. The topics under discussion today are concepts of Java Database Connectivity: JDBC driver types, WebLogic Server's support for JDBC, and connection pooling. This will provide the groundwork for studying advanced JDBC concepts in tomorrow's session.










[bookmark: ch07lev1sec1] Introduction to JDBC

JDBC from JavaSoft is a Java API that is used to execute SQL statements. This API provides a set of common vendor-neutral classes and interfaces to enable database access to different databases from Java applications. You can access not only databases but also spreadsheets and flat files using this API. Also, you can use the JDBC API in various Java applications, whether JSPs, servlets, EJBs, or even pure Java applications.

The JDBC specification, first released in May 1996, is structurally and conceptually similar to Microsoft's ODBC (Open Database Connectivity) driver. ODBC is built upon the X/Open CLI specification.

JDBC is not a replacement for ODBC but an alternative method for accessing a database. This Java language API is platform independent because it runs on the JVM, whereas ODBC is a native interface, and calls to it must access native libraries (such as DLLs). JDBC is similar to the ActiveX Data Object (ADO) or Data Access Object (DAO) wrappers of ODBC, wherein no pointers are used to access the database, but an object-oriented method of using APIs is utilized.

Also, unlike ODBC drivers, JDBC drivers need not be installed on the client machine but can be downloaded from the server. Since this is possible, it is not necessary to install expensive proprietary software on the client machine.

The first version of the JDBC API, which was released around 1995, was JDBC version 1.x. The second major release, JDBC 2.x, had improved Array, BatchUpdateException, Blob, Clob, Ref, SQLData, SQLInput, SQLOutput, and Struct functions in the java.sql package.

JDBC 3.0 was released in February 2002. However, WebLogic 7.0 uses JDK 1.3.1, which supports JDBC 2.0.

JDBC has grown to be an alternative to data-retrieving CGI programs. JDBC also uses protocols other than the HTTP protocol, such as IIOP, TDS (Tabular Data Stream), and many other standards. Firewalls may not be configured to recognize native database protocols other than the HTTP protocol in an Internet environment. Hence, there may be problems in accessing a database through a firewall.

A JDBC application essentially consists of two layers:


	The first layer is the JDBC API, which interacts with the JDBC driver.


	The second layer is the JDBC driver, which interacts with the database management system (DBMS).




From Figure 7.1, you can see that there are four types of drivers in JDBC. However, these are all based on two models:


	The two-tier model� 
In the two-tier model, the Java application uses the JDBC API and the database server. The JDBC driver could be implemented in many ways: Either it could be downloaded onto the client as in an applet, or it could interact with the database using a protocol proprietary to the database.



	The three-tier model� 
The three-tier model involves a client, a middle tier, and the database. The middle tier acts like a proxy for the client, communicating with the database to perform the necessary transactions. The client interacts with the middle tier through various network protocols (such as HTTP), distributed computing protocols (such as RMI or CORBA), or a database-specific custom protocol. The middle tier may be the application server, on which the business logic could reside. The middle tier interacts with the database using a proprietary DBMS protocol.





[bookmark: ch07fig01]Figure 7.1. Driver types and their uses.

[image: graphics/07fig01.gif]











[bookmark: ch07lev1sec2] JDBC Concepts

Java applications using JDBC can use any of the four kinds of JDBC driver types to connect to a database such as Oracle, Sybase, or Microsoft SQL Server. These drivers are supplied by database vendors or by third-party providers. The Java application loads the driver using the DriverManager class of the JDBC API. WebLogic Server 7.0 comes with JDBC drivers for Oracle, Sybase, and the evaluation database PointBase preinstalled. You will be looking at these drivers supplied with WebLogic Server in the section "Configuring Connection Pools in WebLogic Server."

Now you will discover what these four JDBC driver types are and which driver type is best to use in certain configurations or architectures.

[bookmark: ch07lev2sec1] Type 1 Drivers

The type 1 driver is based on the two-tier model. This is also called the JDBC-ODBC bridge. Microsoft came out with its ODBC driver in the early 1990s. JavaSoft and Intersolv together first introduced the JDBC-ODBC bridge to facilitate the transition of PC-based C and C++ applications already using ODBC to Java applications.

This kind of driver is generally divided into three distinct layers on the client side. The first layer is the Java application and the JDBC API, the second layer is the JDBC-ODBC bridge, and the third layer is the ODBC driver. Figure 7.2 illustrates the layers of a type 1 JDBC driver.

[bookmark: ch07fig02]Figure 7.2. Type 1 JDBC driver.

[image: graphics/07fig02.gif]


The JDBC-ODBC bridge communicates with the ODBC driver using the Java Native Interface (JNI) and acts as a translator between the Java application/JDBC API and the ODBC driver. The ODBC driver is the layer that actually interacts with the database to perform the database-specific operations. These drivers are best suited for intranet applications.

[bookmark: ch07lev3sec1] Limitations

Type 1 drivers need the ODBC driver, which is tightly coupled to Windows, to be installed on the client, thus making these drivers incompatible with non-Windows browser clients.

Applets generally cannot use type 1 drivers since they cannot load native code. Some browsers can get around this by using plug-ins.

Since this kind of driver possibly requires downloading of software onto the client at runtime, it could cause serious security hazards and can slow down the performance of the system.

[bookmark: ch07note01]Note

It is interesting to note that, as a security measure, applets can communicate only with the Web server from which they were downloaded. However, when the JDBC-ODBC bridge comes into the picture, the scene changes. Since the JDBC driver is not aware of the ODBC configuration, it is not possible for it to detect whether the database is a remote one. Hence, the Java applet using such a JDBC-ODBC bridge can access remote databases.

All the preceding limitations make type 1 drivers not very suitable for the Internet world. However, if they are to be used on an intranet, then the preceding limitations can be overlooked, depending upon your company's internal policies.


 

[bookmark: ch07lev2sec2] Type 2 Drivers

The type 2 driver is also based on the two-tier model. Type 2 drivers are also called native API drivers. This kind of driver, which is very similar to the JDBC-ODBC bridge client architecture, also is divided into three layers on the client side. Here the native C/C++ driver replaces the ODBC driver. Figure 7.3 illustrates the layers of a type 2 JDBC driver.

[bookmark: ch07fig03]Figure 7.3. Type 2 JDBC driver.

[image: graphics/07fig03.gif]


The Java client application utilizes the JDBC API to converse with the JDBC driver. The JDBC driver contains Java code, which translates the commands into commands understandable by native C/C++ drivers. The native drivers installed on the client interact with the database to perform the various database-related functions. Like type 1 drivers, type 2 JDBC drivers use the JNI to communicate with the native API drivers. These drivers are best suited for intranet applications.

[bookmark: ch07lev3sec2] Limitations

A type 2 driver requires a native driver to be installed on the client machine; that is, in order to work, it requires native binary code to be installed and configured.

A type 2 driver uses the JNI, which depends on the Java Virtual Machine (JVM). JVMs are implemented by different vendors, making the driver platform-dependent.

Applets cannot load native code. Hence, these drivers cannot be used with applets. Some browsers can get around this by using plug-ins.

If any DBMS networking is involved, the driver may need software installed to enable this networking. An example of this is the configuration of Net8 to enable Oracle database clients to use the native Oracle Net8 drivers.

[bookmark: ch07lev2sec3] Type 3 Drivers

The type 3 driver is based on the three-tier model. This is the most flexible kind of driver. The client side consists of only the Java application using the JDBC API. The architecture here is minimally a three-tier architecture (but it can even be extended to multitier architecture). Figure 7.4 illustrates the type 3 JDBC driver architecture.

[bookmark: ch07fig04]Figure 7.4. Type 3 JDBC driver.

[image: graphics/07fig04.gif]


The JDBC driver is downloaded onto the client from a middleware server. The JDBC driver converts the client application's JDBC calls into a network protocol. The driver then interacts with a server-side application installed on a middleware server, with which it establishes a connection over the network using a socket connection. This server-side application residing on the middleware server can translate the JDBC client request into the database-specific API.

This driver does not require any installation of client-side software or any native binary code. The client application is no longer limited to accessing a certain database. With a single type 3 JDBC driver installed on the client, a client can get access to multiple databases. Client applications using this driver can be ported onto any platform that supports the JVM. This makes the client application very generic.

Since the middleware server manages all the database connections, concepts such as load management, connection pooling, and multipooling can be implemented. This can result in a system with optimized usage of resources and a high level of performance. Networking options such as HTTP tunneling to pass through firewalls and pass-through servers can be used with type 3 drivers. This makes them most suitable for applications involving use of middleware servers.

The only limitation is that it may be slightly difficult to install and configure a type 3 driver.

[bookmark: ch07lev2sec4] Type 4 Drivers

The type 4 driver is based on the two-tier model. This is the simplest of all drivers in terms of the architecture. There is a Java client that uses the JDBC API. The driver on the Java client interacts directly with the database. For this, the driver uses a vendor-specific API. Figure 7.5 illustrates the type 4 JDBC driver architecture.

[bookmark: ch07fig05]Figure 7.5. Type 4 JDBC driver.

[image: graphics/07fig05.gif]


These drivers are written in pure Java; that is, a driver's entire functionality is implemented as a set of Java classes with no native code included. There is no client installation or configuration involved. Also, since the type 4 JDBC driver is serializable, it becomes possible for servers to download them onto clients without any prior native driver configuration necessary. All this makes the type 4 drivers excellent in terms of performance. The underlying protocol of these drivers must take care of security and networking issues. If this is not done effectively, then the type 4 driver can result in poor performance. Also, these drivers may not be able to pass through firewalls and are most suitable when the application requires access to only one type of a database.










[bookmark: ch07lev1sec3] WebLogic's Support for JDBC

WebLogic has built-in drivers to access any kind of database. These drivers include WebLogic's native JDBC drivers.

WebLogic Server 7.0 supports JDBC drivers compatible with the JDBC 2.0 API. From Figure 7.6 you can see that the JDBC driver is a set of adapters that WebLogic Server supports to connect to databases. Today you will be focusing on the JDBC driver part of the adapters supported by WebLogic. WebLogic Server enables configuration of database connections using the JDBC driver in many different ways. You will be studying the three primary ways to configure database connections in WebLogic Server: connection pools, MultiPools, and DataSources.

[bookmark: ch07fig06]Figure 7.6. WebLogic Server and its components.

[image: graphics/07fig06.gif]


WebLogic Server provides additional support for the Oracle database, especially for Oracle-specific data types such as STRUCT and REF.










[bookmark: ch07lev1sec4] Connections

In an enterprise application scenario, multiple users vie for server resources such as message queues, enterprise servers, and database information. Today and tomorrow you will be focusing on the database server resources, and hence you will be studying database connections. Connections to the other server resources, such as message queues, will be covered in the coming days.

The common factor of most of these resources is their entry point, a database connection. To establish a database connection, you would need to access the database over the network. All operations requiring network access take up time and resources. These operations are very time-consuming and hence must be avoided as far as possible.

It can be clearly seen that, in order to optimize the performance of the application, it is essential to manage the database connections with prudence.

To connect to the database, JDBC uses drivers to translate the JDBC calls into database-specific calls. The JDBC applications are abstracted by the JVM and hence don't need to worry about platform-independence issues.

The JDBC API provides a DriverManager class, which must be implemented by a JDBC driver vendor. The DriverManager class is the entry point to writing JDBC code in a Java application. Every time you ask the DriverManager to give you a connection to the database, the DriverManager performs a series of tasks. The DriverManager class provides methods to support these tasks.

The DriverManager establishes a connection with the database by authenticating the Java application with the database, using a user ID and password that is provided by the programmer.

The DriverManager opens a socket connection to the database and requests the database engine to open a connection. The URL, user ID, and password for opening this connection are to be specified in the parameters to the DriverManager. The database engine then authenticates the user ID and password, allocates the necessary communication and memory resources, loads the roles and corresponding security context, and then passes a handle to the connection back to the DriverManager. Hence, it normally takes around two to three seconds for a single database connection under ideal network conditions. When the calling class has finished executing the function, it instructs the database to close the connection. If you forget to close the database connection, then you have multiple open database connections, which impairs the database performance.

Also, all proprietary software involves user-licensing issues. If the number of users connecting to a database exceeds the licensed limit, when multiple users access the system, an error can occur each time a connection is made dynamically. This can be a very unpleasant scenario if it involves a system such as credit card processing or any other financial transaction. Here connection pools, MultiPools, and DataSources come into the picture. The following sections discuss each of these concepts.










[bookmark: ch07lev1sec5] Connection Pools

A connection pool is a set of cached database connection objects, created and kept in a pool, which can be multiplexed to provide multiple clients access to a database resource. Figure 7.7 illustrates the concept of a connection pool.

[bookmark: ch07fig07]Figure 7.7. Connection pool.

[image: graphics/07fig07.gif]


Besides the features explained earlier, note the following important points in favor of connection pools. While programming direct JDBC connections, generally the user ID and password have to be included into the code or have to be picked up from a .properties file. This could turn out to be a sensitive issue in terms of the security of a system. To ensure security of the application, the WebLogic Server keeps the password of a configured connection pool encrypted in the WebLogic system files.

[bookmark: ch07note02]Tip

If the database used for development is different from the one used in production (which almost always is the case), the connection properties have to be changed before deployment on the production system. One of the options for doing this is to pick up these values from a .properties file. A better and easier way is to use different connection pools for development and production databases.


 

You can implement a connection pool either by maintaining a collection of database connection objects or by writing wrapper JDBC driver classes that can mimic the connection pool functionality. This is not easy, however, since you have to appropriately handle cases such as deadlocks, excessive numbers of connections, closing of connections, and so on in the code.

Alternatively, vendors complying with the J2EE architecture specifications implement the connection pool. The JDBC 2.0 API, a part of the J2EE specification, provides a facility to define and use connection pools in Java applications. JDBC drivers compliant with the JDBC 2.0 API provide this support.

WebLogic provides the functionality of ready-to-use connection pools. These connection pools can be accessed by multitier drivers.

WebLogic maintains a number of driver types to access connection pools via different kinds of applications. Take a quick look at the different ways provided by the JDBC drivers in WebLogic Server 7.0:


	To access a connection pool from server-side HTTP servlets or EJBs, you can use the WebLogic pool driver.


	To access a connection pool from standalone Java applications, client-side multitier JDBC applications, and clustered JDBC applications, you should use WebLogic's multitier JDBC type 3 RMI driver. The type 3 services provided in previous WebLogic Server versions are deprecated in the WebLogic Server version 7.0. Hence, for all new client-side multitier JDBC applications, BEA recommends the use of WebLogic's RMI driver. This type 3 driver uses RMI and a DataSource object to create the connection pool. This driver handles clustered JDBC, thus enhancing WebLogic's inherent load-balancing and failover features for WebLogic clusters. The DataSource object, however, may or may not be enabled for transactional support. Transactional support is an important aspect of database applications to provide integrity to the data persisted or retrieved, especially regarding the ACID properties: atomicity (transaction is either performed completely or not done at all), consistency (no data is partially processed), isolation (intermediate stages are invisible to other transactions), and durability (changes must persist on completion of transaction). Transactions will be explained on Day 14, "Understanding JTA Transactions."


	For applications using the two-phase commit process, use WebLogic Server's JDBC/XA driver.


	For server-side Oracle/XA applications, use WebLogic's jDriver.


	For applications distributed across multiple servers that all connect to the same instance of a database, use WebLogic's JTS driver.


	For JDBC applications deployed in a cluster of WebLogic Servers, use the WebLogic RMI driver. (Clustered applications use a group of servers working together to provide high reliability and scalability to the user. The existence of the multiple servers is hidden from the user/client. The information on all these servers is identical. A clustered JDBC application involves the use of an API or an interface that is available on multiple servers in the cluster, depending on how you configure it.)




WebLogic Server's connection pools are created by registering the connection pool with a naming service or a directory service. The registered connection pool can be retrieved using the Java Naming and Directory Interface (JNDI) API supported by WebLogic Server. Additionally, you can access the connection pools using the DataSource object.

While registering a DataSource through the WebLogic's Administration Console (a tool provided with WebLogic Server to perform administrative tasks), you need to specify the JNDI name with which the WebLogic Server binds the DataSource to its naming service. This configuration of a DataSource is discussed a little later. For now, you must know that each DataSource is associated with a JNDI name on the WebLogic Server. To use this DataSource in your application, you need to perform a lookup and obtain a connection. You can view the name you have specified for your DataSource either through the WebLogic Administration Console or in the config.xml file in the tag <JDBCTxDataSource JNDIName="your DataSource name"/>, where your pool name is specified as one of the parameters.

For example, if the JNDI name you have specified for your data source is datasources-mydatasource, then to open a connection, you would need to perform the following context lookup:


Context ctx = new IntialContext(); 
javax.sql.Datasource ds =
    (javax.sql.Datasource) ctx.lookup("datasources-mydatasource");
java.sql.Connection myConn = ds.getConnection();
java.sql.Statement stmt = conn.createStatement();
...


Connection pools in WebLogic need a two-tier JDBC driver to connect to the DBMS. For this, the WebLogic Server uses the DataSource object, a part of the JDBC 2.0 API and WebLogic RMI driver, to access the two-tier JDBC driver.

The WebLogic Server on startup opens a set of identical JDBC connections to the database. This pool has to be registered on the server using the WebLogic Administration Console. The WebLogic Server maintains a record of which connections are being used and which are open. When a connection to the database is requested, the WebLogic's connection pool manager gives a handle to a free connection from its pool. The calling class uses this connection to perform all its tasks and on completion returns this connection to the pool. In this manner, multiple calls to the database engine to open connections are avoided.

The WebLogic Server implements a pool manager that manages and optimizes the connection pool by dynamically altering its size, depending on the load on the server.

Take a quick look at this code snippet to understand how to get a connection from a connection pool:


Driver myDriver = (Driver) Class.forName(driverName).newInstance(); 
conn = myDriver.connect("jdbc:weblogic:pool:" + poolName, null);


In order to proceed further and try out some examples, you need to have access to a database. WebLogic Server 7.0 comes with an evaluation copy of the PointBase database. Next you will learn a little more about using this database.

[bookmark: ch07lev2sec5] PointBase Evaluation Database

PointBase is a pure Java-based RDBMS database that can run on your local machine. You can find some documentation on how to start PointBase in your WebLogic home direc-tory, under samples\server\eval\pointbase\docs, in the files called pbdeveloper.pdf, pbconsole.pdf, and pbsystem.pdf. The database automatically starts up at a separate DOS prompt when you start your examples WebLogic Server. While starting your domain, you need to set the CLASSPATH for pointbase before starting your WebLogic server. Once you have configured your connection pool and started your WebLogic Server, you cannot open the console to the PointBase database. When WebLogic starts up, it creates all the connection pools it needs to create and locks the user ID. Hence, if you try opening the console after starting your WebLogic Server, you will get the error message shown in Figure 7.8.

[bookmark: ch07fig08]Figure 7.8. PointBase database lock error message.
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If you start up your PointBase console first and then the WebLogic Server, you will not get this error. However, when you try to run your example using connection pools, you will get a java.sql.sqlException stating, "Pool connection failed and the connection pool does not exist." Since the PointBase console was already up, when your WebLogic Server started, WebLogic did not instantiate the connection pool, which results in this error. If you check your WebLogic server console, you will notice the DBMS driver exception thrown during the server initialization, indicating that there is a lock on your database home directory.

To start up your PointBase console, do the following:

[bookmark: ch07note03]Note

The following commands are for Windows systems. For a Unix system, follow the same steps, replacing \with / and %VARIABLE% with $VARIABLE.


 

[bookmark: ch07pr01]

	
Open a DOS prompt. (Please note that you must set the variable POINTBASE_HOME to the path of your pointbase home directory. Also, you must check if the names of the jar files being set in the CLASSPATH exist as specified in the next step. If you see a difference in the name, you will need to change it.)



	
Enter the following commands to set the CLASSPATH for pointbase:


set POINTBASE_HOME=C:\bea\weblogic700\samples\server\eval\pointbase 
set CLASSPATH=%POINTBASE_HOME%\lib\pbclient42ECF172.jar;
%POINTBASE_HOME%\lib\pbtools42ECF172.jar;
%POINTBASE_HOME%\lib\pbserver42ECF172.jar;%CLASSPATH%



	
To start the PointBase console, type the following command on the DOS prompt, after setting the CLASSPATH:


java com.pointbase.tools.toolsConsole 




You'll find that it's very convenient to make and save a batch (or command) file for these commands. You can then instantiate the PointBase console just by executing the batch or command file. Figure 7.9 shows the DOS prompt while executing these commands.

[bookmark: ch07fig09]Figure 7.9. Running the commands to open the PointBase console.
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Once your PointBase console is open, you have the following options:


	Create a new database. (Select the check box at the bottom.)


	Specify the driver that you wish to use.


	Specify the URL of the database when you access it.


	Specify the user name you want to log on with or to create if you are creating a new database or schema.


	Specify the password for an existing user ID and an existing database schema or a new password if you are creating a new database or schema.




Figure 7.10 shows the window you will see when you start your PointBase console and the settings you will make for your sample program.

[bookmark: ch07fig10]Figure 7.10. PointBase console to create a new database.
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Note the following settings:


	Driver� 
The default is com.pointbase.jdbc.jdbcUniversalDriver.



	URL�
jdbc:pointbase:learnweblogic7. The value that appears here by default is jdbc:pointbase:sample.



	User�
system. You can specify any other user here. But keep in mind that you have to enter the same user in your connection pool settings on the WebLogic console and when you use a DataSource. This is discussed in more detail a little later.



	Password�
password. As stated earlier, note this value, which you will need for your later JDBC trial programs.





Click the Create New Database check box, and then click OK. Congratulations! You have created your first instance of a PointBase database.

Now make a table named transaction_details, to be used for the JDBC code sample tomorrow. This is not going to be a very well developed set of tables. You will use only a single table to store all the data. Here, the important lesson is not the table design but the way to implement JDBC, configure pools, and execute applications in WebLogic using JDBC. You will now see a screen like that shown in Figure 7.11.

[bookmark: ch07fig11]Figure 7.11. Creating a table in PointBase after creating the database.
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Type this statement at the SQL command prompt of PointBase:


create table  transaction_details (transaction_id  number(10), 
        customer_name  varchar2(40), total_amount number(10),
        creditcard_no  VARCHAR2(16), card_type VARCHAR2(10));


After typing the statement, select the statement, and click the green arrow. The statement is executed, and the table is created.

Now you are all set to extend the shopping cart application tomorrow!










[bookmark: ch07lev1sec6] Configuring Connection Pools in WebLogic Server

Before using a connection pool in your program, you need to let WebLogic know the URL of the driver to connect to your database, which user ID and password you wish to use for the connection pool, and what you wish to name the connection pool. There are a few other parameters that you need to configure. You will look at them in detail a little later today.

The configuration of the connection pool can be done in two ways:


	A static connection pool can be configured through the WebLogic Administration Console. As in the configuration of all other servlets and JSPs in your system, the values of your connection pool go in an XML file, config.xml. However, you cannot enter these values through an editor since the password, for security reasons, is saved in an encrypted format in this file.


	A dynamic connection pool can be created programmatically. This is dealt with later on today.




The WebLogic Administration Console requires you to enter the URL, user ID, and password. Hence, you must first be familiar with your database and the user ID you want to use to make your connection pool. The following explanation will use the PointBase database as a reference.

[bookmark: ch07lev2sec6] Configuration of a Static WebLogic Connection Pool

The Administration Console is a tool provided with WebLogic Server 7.0 to carry out administrative tasks for the WebLogic Server. You will use the Administration Console to define the connection pool. The steps to be carried out are as follows:

[bookmark: ch07pr02]

	
Start your WebLogic Administration Console. To get the WebLogic Administration Console, after starting your WebLogic Server, go to

http://localhost:7001/console



	
On the console you will see the link Connection Pools under the heading JDBC.


	
Click Configure a New JDBC Connection Pool. You will see a screen like the one in Figure 7.12.

[bookmark: ch07fig12]Figure 7.12. Configuring a connection pool in WebLogic Server.
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You will see a string of titles with a exclamation mark and question mark next to each of them. For a detailed description of each of them, click the question mark. The exclamation mark denotes that a change to this attribute may require you to restart the WebLogic Server for the changes to take effect.



The parameters that can be configured on the General tab are as follows:


	Name (required)� 
The first parameter is the name of the connection pool. Enter learnWeblogic7 in this text box.



	URL (required)� 
The second parameter is the database URL of the JDBC two-tier driver, which is used by WebLogic to connect to the DBMS. Recall that this was the second text box that you entered while creating your PointBase database. Enter jdbc:pointbase:learnweblogic7 in this text box.



	Driver Classname (required)� 
The third parameter is the driver class name. Here you should use the full package name of driver class that WebLogic should use to connect to the DBMS. The decision of what driver to use should be based on the kind of application system for which you are going to implement this connection pool, as discussed earlier. For this example, enter com.pointbase.jdbc.jdbcUniversalDriver. Table 7.1 lists the driver names, the class name of the drivers, and the JDBC URL to be used for the drivers. The details of how to configure a connection pool for Oracle, Sybase, and MSSQL Server 4 are discussed a little later.






[bookmark: ch07table01]
Table 7.1. JDBC Driver Table



	
Type of Driver 


	
Tier Type


	
Name of Driver


	
DBMS


	
JDBC URL


	
Class Name of Driver






	
Type 2

(native .dll)


	
Two-tier non-XA 


	
	WebLogic jDriver



	Third-party drivers



	
	Oracle



	MSSQL



	
	jdbc:weblogic:oracle



	jdbc:weblogic:mssqlserver



	
	weblogic.jdbc.oci.driver



	weblogic:jdbc:dblib:driver






	
Type2

(native .dll)


	
Two-tier XA


	
WebLogic jDriver


	
Oracle XA


	
No URL required


	
weblogic.jdbc.oci.xa.XADataSource





	
Type 3


	
Multitier


	
	RMI driver



	Pool driver



	
Note: 
RMI deprecates t3 WebLogic drivers


	
jdbc:weblogic:pool:<pool>


	
weblogic:jdbc.pool.Driver





	
Type 4


	
Two-tier non-XA


	
	WebLogic jDriver



	Third-party drivers:

	Oracle thin drivers




	Sybase jConnect for DB2


	Informix JDBC





	
	Informix, Microsoft SQL server



	
	Oracle




	Sybase


	Informix





	
	jdbc:weblogic: informix4
jdbc:weblogic: mssqlserver4





	
	weblogic.jdbc. informix4.Driver
weblogic.jdbc. mssqlserver4 driver



	oracle.jdbc.driver.
OracleDriver











	Properties (key = value) (optional)� 
When you create a connection pool, the server logs on to the database using a few parameters. These parameters can be entered in this Properties text area. The values can include the user name, server, and so on. The password is one of the attributes required to log on to the server. However, it is advised that you not enter the password in this area, since the password will be visible in the config.xml file. Instead, using the Password attribute at the end of this screen will save the password in an encrypted format.



	ACL Name (optional)� 
Do not enter anything here. All users and applications in WebLogic run in specific security realms. To categorize access to its internal resources, WebLogic defines a set of access lists, which are similar to roles. This parameter binds the connection pool to the access list. The access lists are defined in the realm.properties file in the server config directory. When you specify the access control list (ACL) for the connection pool, any user or group who falls into the category of this ACL type is allowed to create a connection pool. If you don't specify any value, any user has unrestricted access to this connection pool. More than one connection pool can use a single ACL.

As the name denotes, an access control list is a list of entries that include the permissions that apply to a particular ACL name. To define an ACL, you need to create an ACL for the resource you wish to monitor, specify the permission for the resource, and then grant permissions to users and groups. You will be looking at ACLs and other techniques of security and access control on Day 18, "WebLogic Administration and Security."


	Password (optional)� 
This password refers to the password for logging on to the WebLogic Server with the user ID given in the Properties field. As mentioned in the earlier discussion of the Properties (key = value) parameter, this value is stored in encrypted format only when it is stored here. Also, if the password has been entered in the Properties field, it is overridden by this password.





Figure 7.13 shows the parameters that can be configured on the Connections tab. They are as follows:


	Initial Capacity (optional)� 
This sets the initial number of connections to the database that WebLogic must open. The default value is equal to the value specified in the "Capacity Increment" parameter discussed a little later.



	Maximum Capacity (required)� 
This value specifies the maximum capacity of the pool. The number you specify here depends on the license for your database; it defines the maximum number of active connections to your DBMS. In this way, WebLogic monitors the number of open connections.



	Capacity Increment (required)� 
When a number of applications are carrying out database-related activities and all the connections in the pool have been allocated, there is a possibility that another application will request a connection handle but none will be free. A performance degradation can result if the requesting application has to wait for a connection to be freed before it can complete its transaction. To counter this problem, WebLogic creates another set of connections equal to the value set in this parameter and then allocates a connection from this new set of connections to the requesting application. This is continued until the total number of connections reaches the Maximum Capacity limit (the property mentioned above). The default incremental value is 1.



	Login Delay Secs (optional)� 
This property is meant specifically for databases unable to handle multiple connections that open rapidly. For such databases, this parameter will tell WebLogic the time interval that it should maintain between creating consecutive connection creations.



	Refresh Period (optional)� 
If a connection is idle for a long period or if any fatal errors occur during execution of database transactions, the DBMS closes down the connection. However, there is no way for the WebLogic Server to know about the state of this connection. To keep all the connections in the pool alive, WebLogic needs to check these connections from time to time. The WebLogic Server performs a dbping to check the validity of the connection at the time intervals set in this property. It performs the test on the test table that is entered in the Testing tab.



	Supports Local Transaction (optional)� 
This value is ignored for a non-XA driver. In case of an XA driver, this value signifies whether the driver supports SQLs for local transactions. The default value is unchecked.



	Allow Shrinking (optional)� 
In case the connections are not being used and the number of open connections is more than the initial capacity, WebLogic can close the extra connections and shrink the connection pool down to the initial quantity. Since open connections mean use of valuable resources at the database end and at the application server end, closing down unnecessary connections can help to improve the performance of the DBMS. This "shrinking" will be done only if this check box is checked. The default value is checked.



	Shrink Period (optional)� 
This property is ignored if the Allow Shrinking property is enabled. The Shrink Period signifies the time that WebLogic should wait before it starts reducing the size of the connection pool. If WebLogic reduces the pool every 10 minutes and generally requests are made in large numbers every 15 minutes, then there is additional overhead on the database every time it has to reopen the connections, which will degrade the performance. Hence, this value should be calculated properly before it is configured. The default value is 15.



	Prepared Statement Cache Size� 
Prepared statements in your application are cached by the WebLogic Server. This parameter determines the number of statements that have to be cached by the WebLogic Server. The default value is 20.





[bookmark: ch07fig13]Figure 7.13. The Connections tab of the WebLogic Administration Console.

[image: graphics/07fig13.jpg]


The parameters that can be configured on the Testing tab are as follows:


	Test Table Name� 
The table specified here is used to test whether the database connection is open. This table should exist in the same database for which the connection pool has been made.



	Test Reserved Connections� 
This property specifies whether WebLogic should check whether a connection is alive after the client request is made. The default value is unchecked, that is, false.



	Test Released Connections� 
This property specifies whether WebLogic should check whether a connection is alive after the connection has been released and before it is returned to the connection pool. The default value is unchecked (false).





Figure 7.14 shows the parameters that can be configured on the Servers tab. They are described as follows:


	Targets-Server (required)� 
This multiple-selection box shows the existing servers on your WebLogic database. WebLogic creates the connection pool on this target server.



	Targets-Cluster (optional)� 
This multiple-selection box displays the existing clusters on which the connection pool has to be displayed.





[bookmark: ch07fig14]Figure 7.14. The Server tab of the WebLogic Administration Console.

[image: graphics/07fig14.jpg]


The parameters that can be configured on the Monitoring tab are as follows:


	Monitor All Active Pools� 
This link option allows you to monitor your active connection pools.



	Notes (optional)� 
This tab is used for documentation by the programmer.





You have now configured your connection pool on the Administration server. You now need to import the required packages. Here, the weblogic.db.jdbc package is imported to get the drivers for connecting to the DBMS. Following is a code snippet for using a connection pool in a Java application:


//"driverName" is the jdbc driver and poolName specifies the name of the pool 
Driver myDriver = (Driver) Class.forName(driverName).newInstance();
conn = myDriver.connect("jdbc:weblogic:pool:" + poolName, null);


[bookmark: ch07lev2sec7] Configuring Connection Pools for Different Databases

Before you continue with the other settings, take a quick look at how to configure a connection pool for a few different databases.

[bookmark: ch07lev3sec3] Configuring Connection Pools for Oracle

From Table 7.1, you can see that the configuration of an Oracle database essentially involves using a different driver for each version of the Oracle database supported by WebLogic's JDBC driver jDriver (type 2) for Oracle. Alternatively, you can also use the standard type 4 JDBC driver available from Oracle.

From Figure 7.15, you can see that WebLogic Server 7.0 supports Oracle database versions 8.1.5, 8.1.7, and 9.0.1. The JDBC drivers for these different versions are located in


C:\bea\weblogic700\server\ext\jdbc\oracle\<oracleversion>\classes12.zip 


[bookmark: ch07fig15]Figure 7.15. The location of the Oracle JDBC driver.

[image: graphics/07fig15.jpg]


WebLogic Server can use the specific version of the JDBC driver for Oracle for configuring connection pools in two ways:


	Adding the location of the directory containing the JDBC driver archive ZIP file classes12.zip to the CLASSPATH. The easiest way to do this is by setting the CLASSPATH variable in the setEnv.cmd batch file or in the WebLogic Server startup batch file startWebLogic.cmd of your domain.


	Copying the classes12.zip file to the C:\bea\weblogic700\server\lib directory.




Apart from adding the appropriate JDBC driver to the WebLogic Server's CLASSPATH and defining the appropriate database user ID and password, the rest of the configuration settings are the same for the Oracle database.

[bookmark: ch07lev3sec4] Configuring Connection Pools for Sybase

Similar to the configuration for Oracle database, WebLogic Server provides external support for JDBC drivers for Sybase database.

As shown in Figure 7.16, the JDBC drivers for these different versions are located in


C:\bea\weblogic700\server\ext\jdbc\sybase 


[bookmark: ch07fig16]Figure 7.16. The location of the Sybase JDBC driver.
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The Sybase JDBC driver is called jConnect.jar. WebLogic Server can use the specific version of the JDBC driver for Sybase for configuring connection pools in two ways:


	Adding the location of the directory containing the JDBC driver Java archive file jConnect.jar to the CLASSPATH. The easiest way to do this is by setting the CLASSPATH variable in the setEnv.cmd batch file or the WebLogic Server startup batch file startWebLogic.cmd of your domain.


	Copying the jConnect.jar file to the C:\bea\weblogic700\server\lib directory.




[bookmark: ch07lev3sec5] Configuring Connection Pools for MSSQL Server

The JDBC driver for MSSQL Server 7.0 is prepackaged in the weblogic.jar Java archive file located in the directory


C:\bea\weblogic700\server\lib 


Hence, no special addition to the CLASSPATH is required. The JDBC driver is called jDriver for MSSQL Server.

For MSSQL Server prior to version 7.0, a separate Java archive file, mssqlserver4v65.jar, is available. The CLASSPATH should contain the path to this Java archive file to enable WebLogic Server and its server-side applications to connect to a MSSQL Server database. Figure 7.17 shows the location of the mssqlserver4v65.jar driver.

[bookmark: ch07fig17]Figure 7.17. The location of the MSSQL Server (prior to version 7.0) JDBC driver.
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[bookmark: ch07lev2sec8] Creating a Connection Pool Dynamically

The JDBC Mbean is used to dynamically create a connection pool. This can be done via the Java client or server application while the WebLogic Server is running. If for some reason the database server crashes, programmatic lookups for a connection are going to throw back an error. To avoid such fruitless lookups and expensive transactions, the server-side application can shut down the connection pool dynamically, hence suspending any communication with the database server.

Dynamically created connection pools use dynamically created DataSources. However, a DataSource exists only in association with a connection pool. Hence, before you create a connection pool, you need to create a DataSource.

The following steps provide a broad outline for dynamically creating a connection pool:

[bookmark: ch07pr03]

	
Import the WebLogic-specific packages for management and the JNDI environment.



	
Perform a JNDI lookup for the administration Mbean object.


	
Obtain the server Mbean, create a WebLogic object name for the server bean and JDBCConnectionPoolRuntime Mbean.


	
Create the Mbean for the connection pool and get the domain name.


	
Set all the properties for the connection pool, as described earlier in the discussion about connection pools.


	
Add the server Mbean as the target.


	
Create a DataSource.












[bookmark: ch07lev1sec7] MultiPool

A MultiPool can be defined as a pool of connection pools. This feature was introduced in WebLogic 6.0. This facility is best used in a replicated database server environment. The MultiPool will point to all the replicated database servers.

[bookmark: ch07lev2sec9] Creating a MultiPool

When creating a MultiPool, you have to decide which is the most important factor for your MultiPool: availability or load balancing. Different algorithms are available to prioritize the factor you choose.

If availability is the most important factor, each request for a connection is sequentially handled by the set of connection pools in the MultiPool, until a connection is successfully returned.

If load balancing is the main criterion, the request for a connection is serviced by any pool available, as discovered in a round-robin search. If the connections are being switched, then the connection pool immediately following the last one accessed is chosen.

Connection wait time is another important property to be set while creating a multiple-connection pool. This is the time that the server waits before it requests the next connection from the DBMS.

[bookmark: ch07lev2sec10] Creation of MultiPools Through the WebLogic Administration Console

MultiPools can be created from the Administration Console in the following way:

[bookmark: ch07pr04]

	
Open the WebLogic Administration Console and click JDBC.



	
Click the link to MultiPools (located below the link to Connection Pools). Then on the page that appears on the right, click Configure a New JDBC MultiPool.



Each of the tabs on the screen is described next.

As can be seen in Figure 7.18, the General tab offers the following options:


	Name (required)� 
This attribute specifies to the name of your MultiPool.



	Algorithm type (optional)� 
The algorithm type is either High-Availability or Load-Balancing. Here, you need to choose the most important criterion for your system. The default value is High-Availability.



	ACL Name (optional)� 
This value denotes the access control list, the same property described in connection pool configuration.





[bookmark: ch07fig18]Figure 7.18. Configuring a MultiPool in WebLogic Server.

[image: graphics/07fig18.jpg]


Now click the Create button. (Unless you click the Create button, you cannot navigate through the other tabs.) Once you click the Create button, it is replaced by the Apply button if the MultiPool was successfully created. If you make any changes on this screen after creating the MultiPool, you need to click the Apply button before you move on to the next tab.

The Pools tab, as you can see in Figure 7.19, lists available connection pools in your system; you have to choose the pools that you wish to include in your MultiPool. Click Apply before you go on to the Targets tab.

[bookmark: ch07fig19]Figure 7.19. The Pools tab of the WebLogic Administration Console.
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The Targets tab, as shown in Figure 7.20, lists the WebLogic Servers available for creating the connection pool. You have to select one and transfer it to the Chosen tab before the WebLogic Server actually implements your connection pool. Click the Apply button before proceeding to the Notes tab.

[bookmark: ch07fig20]Figure 7.20. The Targets tab of the WebLogic Administration Console.
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Notes are meant only for documentation purposes and do not affect the execution of the MultiPool in any way. During creation of the MultiPools on startup of the WebLogic Server or during execution of the application using MultiPools, errors or exceptions may occur. If these exceptions occur while creating the connection pools at boot time or while switching from one connection pool to another for load balancing, the exceptions are logged by WebLogic in the JDBC log.










[bookmark: ch07lev1sec8] DataSources

A DataSource is an intermediary between a JDBC application and the connection pool. A JDBC application requires a DataSource and JNDI to obtain a database connection. Each DataSource is linked to a distinct DataSource object. This DataSource object can be implemented as a DataSource class, depending on the type of support it offers.

More than one DataSource can be linked to a single connection pool. Hence, DataSources may or may not be transaction enabled. This can be decided at the time of creation of the DataSource.

[bookmark: ch07lev2sec11] Creating a DataSource Using the WebLogic Administration Console

To create a DataSource, follow these steps:

[bookmark: ch07pr05]

	
Click the DataSource link below the MultiPool link in the Administration Console.



	
Click Configure a New JDBC Data Source. You will see a screen like that shown in Figure 7.21.

[bookmark: ch07fig21]Figure 7.21. The WebLogic administration screen to configure a new DataSource.
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Explanations of the tabs you see on the console are provided next.

The Configuration tab offers the following options:


	Name (required)� 
Name your DataSource in the first property.



	JNDI Name (required)� 
Each DataSource is bound to a JNDI. For the JNDI Name property, you need to enter the JNDI name to which you want to bind your DataSource. When a client obtains a connection using DataSources, this property value will be used to look up the DataSource object. The method of lookup using DriverManager.getConnection() or Driver.connect() is deprecated; lookup using the DataSource name is now favored. When the lookup is performed, a javax.sql.DataSource object is returned. The default value is null.



	Pool Name (required)� 
Enter the pool name to which you wish to link your DataSource. When you perform a getConnection() on this DataSource, connections from the connection pool named here are returned. The default value is null.



	Row Prefetch Enabled (optional)� 
This check box, as its name clearly states, determines whether prefetching of rows is allowed. When a client makes a database selection, row prefetch enables the server to prefetch a number of rows of the result set and cache them. If an external client does a JDBC access through WebLogic Server, this property, if enabled, improves the performance to a great extent. If the client and the WebLogic Server are positioned in the same JVM, then this attribute is ignored by the server. The default value is for this property to be disabled.



	Row Prefetch Size (required if row prefetch is enabled)� 
This property value comes into the picture only if row prefetch is enabled. Here, you can specify the number of rows that must be prefetched. The minimum value is 2, the maximum value is 65,536, and the default value is 48.



	Stream Chunk Size (optional)� 
A getBinaryStream() operation using a DataSource will return a data stream in chunks of bytes of the size specified in this parameter. The minimum value is 1, the maximum value is 65,536, and the default value is 256.





The Targets tab, as shown in Figure 7.22, shows a list of WebLogic Servers available and the one for which this DataSource is enabled. It also consists of a list of clusters, if any are available, to connect to this DataSource.

[bookmark: ch07fig22]Figure 7.22. The Targets tab of the WebLogic Administration Console for DataSource configuration.
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The last tab, Notes, is optional and is simply for user-supplied information. The default value is null, and it can contain only alphanumeric strings.

Following is a code snippet for using a DataSource. You need to import the relevant JNDI packages to use a DataSource in your Java application:


Context ctx = new InitialContext(); 
javax.sql.DataSource ds= (javax.sql.DataSource) ctx.lookup (dataSource);
conn = ds.getConnection();











[bookmark: ch07lev1sec9] Performance Tuning Your JDBC WebLogic Applications

Even after all the discussion on connection pooling and multipooling to improve performance, if you don't follow a set of good programming practices, you will still end up having poorly performing applications. This set of guidelines, if followed, will result in better performance:


	While you decide the number of connections in your connection pool, you should estimate the number of concurrent users for the application. Since WebLogic Server's connection pool can multiplex the connections, the number of concurrent users will help to define the size of the connection pool.


	Caching data is another way to reduce the overhead of database interaction. RowSets, a new interface defined as an extension to the SQL packages in the JDBC 2.0 API, provides support for caching data retrieved as a result of executing and SQL query.


	SQL at the database level can also contribute to poor performance and response times. Tuning and optimizing SQL statements is the preferred way to improve performance.


	Enabling support for transactions provides integrity of data but adds significant overhead to performance. Transactions should be used sparingly and only where needed. Transactions are described in detail on Day 14.


	While you design your database, it is a good idea to first estimate the largest possible size of the data entering your columns before you decide the size of the columns. While the database is being updated, if the size of the data being entered is larger than the size of the column, a new row is created altogether, instead of the same row being updated. This overhead can result in a DB condition called chaining.


	If your tables contain historical data, try separating the historical data into another table. If the data is not needed often (for instance, only to generate reports at some regular interval) but is stored in your regular tables, this data is read every time you fire a query, even queries that do not pertain to this historical data.


	Try to design your database transactions so that they are prioritized and so that the database engine is always processing your transactions. Parallel processing of your transactions in sets of logical groups helps speed up response times and improve performance.













[bookmark: ch07lev1sec10] Summary

Today, you first saw where JDBC fits into the architecture of the J2EE system. You then saw the JDBC architecture and the layers that constitute it.

The four kinds of JDBC drivers were then introduced:


	Type 1 driver� 
JDBC-ODBC bridge



	Type 2 driver� 
JDBC-native bridge



	Type 3 driver� 
Three-tier driver with a middleware system



	Type 4 driver� 
Pure Java driver





You then saw the limitations of each kind of driver.

You saw what the driver manager does when an application requests a connection. The need for the functionality of connection pooling was made evident.

WebLogic provides a set of drivers to access all kinds of databases. Today, you learned the kinds of drivers that WebLogic provides. You then saw how to configure a connection pool in WebLogic. You examined the details of configuring a pool through the Administration Console. The details of each of the properties of the connection pool to be configured were discussed.

You studied the steps for configuring a pool dynamically. The details for configuring a pool through the API are available in the WebLogic documentation.

You then learned what MultiPools are. You read about each of the properties to be set in the Administration Console while configuring MultiPools.

DataSource objects and their configuration through the Administration Console were the next topic of discussion. The final discussion was about how to optimize application performance after using the WebLogic methods.

Over the past week, you began to familiarize yourself with the components of WebLogic Server and the J2EE concepts and technologies supported by WebLogic Server. To begin your study of WebLogic Server, you installed and configured a WebLogic application server. After getting your development environment in place, you started off by studying the first technology supported by WebLogic server, Java servlets, and then proceeded to JavaServer Pages (JSP).

Today you were introduced to Java Database Connectivity (JDBC). In the next week you will learn about advanced JDBC topics and also the other J2EE technologies, such as the Java Naming and Directory Interface (JNDI) and session and entity Enterprise JavaBeans (EJBs).










[bookmark: ch07lev1sec11] Q&A

	[bookmark: qad1e20831]Q1:	How do I configure a connection pool for a clustered environment?



	[bookmark: qad1e20836]
          A1:
        	Configuring a connection pool in a clustered environment requires the use of DataSource objects and a special multitier JDBC driver such as the WebLogic RMI driver. A connection pool in a clustered environment can act as a unified connection pool for any applications accessing the pool. If any WebLogic Server in the cluster fails, the connection of the client application will be seamlessly maintained without disruption by the other WebLogic Servers in the cluster.



	[bookmark: qad1e20845]Q2:	Is there any way to monitor database connections from the Administration Console?



	[bookmark: qad1e20850]
          A2:
        	The Administration Console does provide a means to monitor the JDBC connection pool. The Monitoring tab for a configured connection pool provides the statistics for different instances of the connection pool. Statistical attributes such as "Waiters High" give an idea of the number of client applications waiting for connections. The "Connections High" attribute identifies the maximum number of connections used from the pool. The value of this attribute monitored over a period of time can give you an idea of whether the connection pool is always stretched to the limit or not. Similarly, other attributes give an idea of the overall usage and hence the performance of the configured connection pool. You need to monitor and analyze these statistics over a period of time and usage to identify whether the configured connection pool is performing optimally.



	[bookmark: qad1e20859]Q3:	Does WebLogic have any transaction support for its JDBC drivers?



	[bookmark: qad1e20867]
          A3:
        	Yes. WebLogic Server provides a special JDBC driver, called the WebLogic JTS driver or literally weblogic.jdbc.jts.Driver, that provides transactional support for all server-side applications deployed on WebLogic that access databases using the JDBC driver. Since the JTS is a separate driver, you need to configure a separate connection pool that uses the WebLogic JTS driver. The JTS driver supports all the transaction attributes used by the WebLogic Server and is based on the XA transaction standards.















[bookmark: ch07lev1sec12] Workshop

The quiz and exercises are provided to help solidify your understanding of the material covered today. Answers to the quiz questions and exercises are in Appendix A. Try to understand the quiz and exercise answers before continuing tomorrow's lesson.










[bookmark: ch07lev1sec13] Quiz

	[bookmark: ch07que01]1:	What different types of JDBC drivers are available?



	[bookmark: ch07que02]2:	Which JDBC driver type would you recommend to access an Oracle database via a Java applet?



	[bookmark: ch07que03]3:	You have Oracle client installed on your machine and you need to leverage it to access the Oracle database from a Java application. Which JDBC driver type should you use?



	[bookmark: ch07que04]4:	You have an ODBC configuration on your machine to connect to an Oracle database. Which JDBC driver type would enable you to connect to the database without using any vendor-specific JDBC drivers?



	[bookmark: ch07que05]5:	What are the ways that you can configure a database connection in WebLogic Server?



	[bookmark: ch07que06]6:	What is a connection pool?



	[bookmark: ch07que07]7:	What is a MultiPool?



	[bookmark: ch07que08]8:	What is a DataSource?















[bookmark: ch07lev1sec14] Exercises

	[bookmark: ch07que09]1:	Configure a connection pool in WebLogic Server for a Microsoft Access database. List the steps and the choice of the JDBC driver that you will use. Create an Access database with the name trialaccessdb, and give the user name Admin and password password to your database by clicking the Tools > Security tab. Create a table named Table1 and a field table_field1 in your trialaccessdb database.



	[bookmark: ch07que10]2:	WebLogic Server provides a utility, utils.dbping.utility, to ping a database to test the database connection. Learn how to use this utility.



	[bookmark: ch07que11]3:	Errors that occur as a result of the JDBC connection configuration are logged by the WebLogic Server in a specific log file named weblogic.log. Locate this log file for the domain you have configured, and read this file to understand how you can debug errors.















[bookmark: part02]Week 2: Advanced Features of WebLogic


Day 8 continues the study of JDBC started in Day 7, covering the main areas of the JDBC API. You'll study the retrieval of data, including the new enhancements provided by the JDBC 2.0 API: scrollable and updateable resultsets and the batch update concept. Two new additions to the JDBC 2.0 API and the three types of RowSet objects are also discussed.

Day 9 lays the foundation for the next few chapters by explaining Java Naming and Directory Interface concepts. You'll study the important classes and interfaces in the JNDI API that are part of the javax.naming package and are used by client applications and server objects to interact with a naming service. Then you'll look at the classes and interfaces in the javax.naming.directory package. Finally, you'll write a sample JNDI application that demonstrates the use of naming and directory services.

You'll learn about stateful session beans on Day 10. The day begins with an introduction to EJBs concepts and WebLogic Server's support for the EJB 2.0 specification. Next the life cycle of a stateful session bean is covered. You'll look at differentiators in stateful session beans and stateless session beans and study the components that make up a stateful session EJB. An important topic covered is the different strategies that vendors apply to implement the EJBObject object. Finally, you'll build a restaurant application.

Day 11 covers stateless session beans. You'll look at how the life cycle of a stateless session bean differs from that of a stateful session bean. Then you'll learn how to access EJBs from CORBA and RMI clients. For this purpose, you'll study how to generate IDL files and client stubs. You'll implement stateless session beans in the restaurant sample application and build the business-logic part of the airline ticket booking system.

Day 12 covers the second type of EJBs, entity beans. The main focus is on container-managed persistence. You'll learn how one-to-one, one-to-many, and many-to-many relationships are handled in the new CMP model. Next you'll see a brief overview of the EJB Query Language and the extensions provided by WebLogic Server to the EJQB QL called WebLogic Query Language (WLQL). Finally, you'll write a hands-on sample application implementing entity beans using CMP.

On Day 13 you'll learn how entity beans persist data using bean-managed persistence. You'll examine the components that must be modified to implement BMP, and you'll implement Day 12's sample application using BMP. After this you'll look at a new persistence specification introduced by Sun: the Java Data Objects specification. You'll also study the newly introduced EJB-to-JSP integration tool provided by WebLogic Server. Finally, you'll build the last building block of the airline ticket booking system: the entity beans.

Day 14 explains transaction management. Concepts of transactions, such as ACID properties and the transaction life cycle, are discussed. You'll learn about the components of a transaction architecture and the important classes and interfaces that make up the Java Transaction API. Finally, you'll learn the steps for developing a bean-managed and container-managed transaction application, and implement them in a sample application.












[bookmark: ch08]Day 8. Advanced JDBC Database Techniques

Yesterday, you studied the concepts of Java Database Connectivity, the JDBC API (Application Programming Interface) that is supported by WebLogic Servers. The important topics that you covered include the support provided in Java for database-enabled applications, JDBC driver types, the WebLogic Server's support for JDBC, and connection pooling.

From yesterday's session, you learned to write a Java program to access a database via WebLogic JDBC drivers and to store data in the database. Today, you will study the ways to retrieve data from the database. You'll also look at some of the advanced features of the JDBC 2.0 API that WebLogic Server 7.0 supports. The sample program will highlight the use of the JDBC driver in WebLogic and the use of the JDBC API. You will also learn how to enhance the BookShoppingJSP to persist the order data.










[bookmark: ch08lev1sec1] Life Cycle of a JDBC Application

Java applications that use a database connection and the JDBC API have a distinct life cycle associated with them. Take a quick look at the different stages in a JDBC application:

Figure 8.1 shows the six stages in the life cycle of a JDBC application:

[bookmark: ch08pr01]

	
The first step in a JDBC application is to load the JDBC driver and initialize it. Loading the JDBC driver is done by calling the "Class.forName().newInstance()" method. The JDBC driver is assumed to be in the CLASSPATH.



	
After loading the JDBC driver, the JDBC application uses the JDBC API to communicate with the database. To do this, the application needs to open a connection to the database using the "connect()" method of the Driver class. A database connection can be opened only by authenticating with the database. The authentication information can be passed in two different ways: as separate parameters to the connect() method, or in the <jdbc URL> parameter of the connect() method. This depends on the JDBC driver implementation. The database connection can be stored in the Java class and can be reused at any point in time to interact with the database as long as the connection is alive.


	
After obtaining a database connection, the JDBC application can use the Statement, PreparedStatement, or CallableStatement objects to execute SQL statements. The PreparedStatement and CallableStatement are special purpose statement interfaces and inherit from the Statement interface. The JDBC driver implements these interfaces to provide the underlying functions. The Statement, PreparedStatement, and CallableStatement can be created from the database connection. Any number of Statement, PreparedStatement, and CallableStatement objects can be created from a live database connection.


	
After creating a Statement, PreparedStatement, or CallableStatement, SQL statements such as inserts, updates, and queries can be executed using the relevant methods provided in the Statement, PreparedStatement, and CallableStatement interfaces.


	
If an SQL statement query is executed, the ResultSet and ResultSetMetaData interfaces can be used by the JDBC application to retrieve the data from the database.


	
The final stage in the JDBC application is the closing of the database connection. Closing the database connection using the "close()" method of the Connection object frees up expensive resources on the database.



[bookmark: ch08fig01]Figure 8.1. Life cycle of a JDBC application.
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[bookmark: ch08lev1sec2] Flowchart for Developing JDBC Applications

Figure 8.2 shows the steps involved in writing a JDBC application:

[bookmark: ch08pr02]

	
In step 1, you define the requirements for your sample application. This is your problem statement for developing the JDBC application.



	
Because this is a database application, step 2 involves either creating a new table with data in the database (if required), using an existing database table. To access the database, you will need to know details of the database such as instance name, user id, password, and the machine name/host name where the database resides.


	
In the next step you create and configure a connection pool in the WebLogic Server. (Assume that the JDBC driver for the database that you need to connect to is available and compatible with WebLogic Server 7.0.) The connection pool settings will be stored in the config.xml file of the WebLogic Server instance/domain. Any CLASSPATH settings required for the JDBC driver will be added to either the setEnv.cmd or the startWebLogic.cmd batch files used to start up the WebLogic Server. Assuming that a pure Java (Type IV) JDBC driver is used, no client-side software/drivers are required to be installed or configured. If this is not the case, you should install the required JDBC driver and the client-side drivers and software.


	
After configuring the database and the WebLogic Server, you'll need to design the static and dynamic behavior of the application. The static design will consist of the class diagram and the package diagram for the JDBC application. The dynamic behavior will be modeled by the sequence diagram. The JDBC application will load the JDBC driver (supported by WebLogic Server and found in the CLASSPATH) without a database connection from the connection pool defined in the WebLogic Server for a given database.


	
To deploy the application, depending on whether it is a servlet, JavaServer Page (JSP), an Enterprise Java Bean, or a Java bean running in the WebLogic Server's environment, you'll place the Java classes or Java archive files in the appropriate directories and/or CLASSPATH.


	
In the next step, compile the servlet and the support classes using the javac compiler. This step assumes that the relevant CLASSPATH is set correctly.


	
The final step is to create either a Java archive or a Web application archive file. This will depend on the type of JDBC application�whether a standalone or a Web application such as a servlet or JSP. Follow these steps to write a sample JDBC application.



[bookmark: ch08fig02]Figure 8.2. Flowchart for developing JDBC applications.
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[bookmark: ch08lev1sec3] The Statement Interface

The Statement interface is the base interface in the JDBC API. A Statement interface is implemented by the JDBC driver to provide the ability to execute SQL statements from Java applications using the JDBC API and the JDBC driver. A Statement object is created from a database connection obtained either by loading and initializing the JDBC driver, or from the connection pool configured in the WebLogic Server.

Yesterday you saw all the ways a WebLogic Server configures connection pools for databases using the JDBC driver. You can create and close any number of Statement objects in your JDBC application.

A programmer uses the Statement object as a handle to interact with the database. The SQL statement types that the Statement object can execute with the database can be categorized as inserts, updates, deletes, and queries. The JDBC API provides methods in the Statement interface that enable programmers to carry out these actions with the database.

You should use the Statement object to execute SQL statements that do not accept parameters. Consequently, the use of the Statement object is restricted to simple SQL statements. For more complex SQL statements, the JDBC API provides two additional interfaces: the PreparedStatement interface and the CallableStatement interface. You will study these interfaces next.

Before you look into the important methods of the Statement interface, study this code snippet for creating a Statement object:


Statement myStmt = myConnection.createStatement(); 


This code snippet shows how a Statement object is created using the java.sql.Connection object. If a Statement object cannot be created for some reason, the createStatement() method throws an SQL exception.

Take a look at some of the important methods in the Statement interface.

[bookmark: ch08lev2sec1] The execute() Method

The execute() method is the easiest method to execute SQL statements in Java applications that use the Statement interface. The execute() method takes the SQL statement as a String parameter and returns a Boolean value (true/false) indicating whether or not the SQL statement was successfully executed. The execute() method can be used to execute SQL statements that perform inserts, updates, deletes, and queries. When a query SQL statement is executed, a result set (a tabular structure of retrieved data) is returned in the Statement object. The result set object can be retrieved from the Statement object using the getResultSet() method of the Statement interface. A code snippet follows:


boolean retVal = myStmt.execute(""SELECT BOOK_NAME FROM book_tbl"); 


[bookmark: ch08lev2sec2] The executeQuery() Method

The executeQuery() method of the Statement interface can be used only to execute SQL query statements. The executeQuery() method accepts the SQL query statement as a String and returns the retrieved data wrapped in a ResultSet object. A code snippet is provided here:


ResultSet myRSet = myStmt.executeQuery(""SELECT BOOK_NAME FROM book_tbl"); 


[bookmark: ch08lev2sec3] The executeUpdate() Method

To perform database operations like insert, update, and delete, the Statement interface contains the executeUpdate() method. The executeUpdate() method takes the SQL statement as a String parameter and returns an integer value. The returned value can be the number of rows inserted, updated, deleted, or none, depending on the SQL statement executed. The SQL statement can be an INSERT, UPDATE, or DELETE. A code snippet follows:


int retVal = 
myStmt.executeUpdate("INSERT INTO book_tbl VALUES(1234, \""book title"", 39.99"");


Executing the above SQL statement causes a row containing the passed data to be inserted into the book_tbl table. The retVal will contain a value of 1 to indicate the number of rows inserted.

[bookmark: ch08lev2sec4] The getResultSet() Method

The getResultSet() method is used only if an SQL query statement has been executed using the execute() method of the Statement object. Because the execute() method returns a Boolean value, the ResultSet object of the retrieved data can be accessed using the getResultSet() method.


Boolean retVal = myStmt.execute("SELECT BOOK_NAME FROM book_tbl""); 
ResultSet myRSet = myStmt.getResultSet();


[bookmark: ch08lev2sec5] The close() Method

The close() method closes the reference of the Statement object and frees up resources for the JDBC driver. You must always call the close() method after you have finished using the Statement object. To close the Statement object, use the following code:


myStmt.close(); 











[bookmark: ch08lev1sec4] The PreparedStatement Interface

Statement objects are the simplest way to execute SQL statements. But the Statement objects are not optimized or tuned and so they suffer from poor performance when complex SQL statements are executed. This happens primarily because the Statement object is responsible for building the SQL statement. The Statement object sends the SQL statement to the database where it is then checked for syntax and semantics, compiled, and executed. Because this process occurs for each SQL statement executed using the Statement object, complex SQL statements or repetitive SQL statements perform poorly. To get around this, the JDBC API provides an improved and optimized version of the Statement object called the PreparedStatement. Similar to the Statement, the PreparedStatement is an interface and inherits from the Statement interface. The JDBC driver implements the PreparedStatement interface and provides the underlying functions.

What exactly is the difference between PreparedStatement and Statement? The difference lies in the way these two interfaces process SQL statements. The PreparedStatement leverages the JDBC driver to store and precompile SQL statements on the database. When a precompiled SQL statement is to be executed, the overhead of syntax, semantic checks, and so on is removed. You can use the PreparedStatement to your advantage if you parameterize your SQL statement and execute the SQL statement using the PreparedStatement object. Also, in cases where an SQL statement is repetitively executed, in a loop condition for example, the PreparedStatement will give a far better performance than a Statement object. Now take a look at how a PreparedStatement object is created.

[bookmark: ch08lev2sec6] Methods

To create a PreparedStatement object, use the prepareStatement() method of the Connection object. The prepareStatement() method takes the SQL statement as a parameter and returns a PreparedStatement object. A code snippet follows:


PreparedStatement myPStmt = myConn.prepareStatement("SELECT BOOK_NAME from 
        book_tbl");


Because the PreparedStatement interface is a subinterface of the Statement interface, it inherits the methods of the Statement interface. Some of the methods that you looked at earlier for the Statement object are listed here:


	execute()


	executeQuery()


	executeUpdate()


	getResultSet()


	close()




All of the preceding methods perform in ways that are similar to the Statement interface.

An interesting feature of the PreparedStatement object is its ability to parameterize SQL statements. You can set parameters to an SQL statement when the PreparedStatement object is created. Placeholders such as "?" (question mark) are used in place of the actual parameters when the SQL statement is defined. At runtime, you can set the value to these parameter placeholders in your application using the setXXX() methods. The setXXX() methods are available for the database-supported data types. These include all the primitive Java data types and special database data types such as DATE, TIME, and so on. A full listing of the mappings between Java data types and SQL data types is provided in the java.sql.Types class. The setXXX() method accepts the parameter index (which is the position of the placeholder used in the SQL statement) and the actual data. A code snippet follows:


PreparedStatement myPStmt = 
        myConn.prepareStatement("SELECT * FROM book_tbl WHERE BOOK_NAME = ?");
myPStmt.setString(1, "SAMS Teach Yourself WebLogic in 21 Days");


Notice that in the preceding code the book name is not passed directly but it is passed as a parameter using the ? as a placeholder. The setString() method of the PreparedStatement interface is then used to pass the name of the book at runtime. All parameter indices for the placeholders begin from 1.










[bookmark: ch08lev1sec5] The CallableStatement Interface

PreparedStatement, which inherits from the Statement interface, provides a faster and more powerful means of executing SQL statements. The CallableStatement interface is a subinterface of the PreparedStatement interface. The CallableStatement provides a different kind of support, namely a means to execute applications and programs that reside in the database itself. The applications on the database side are normally functions and stored procedures.

Server-side application development is supported by all the leading database vendors because this is carried out using SQL and has a tremendous advantage in terms of performance. Java applications using JDBC can now leverage these functions and stored procedures by directly calling them using the CallableStatement interface. The JDBC driver implements the CallableStatement interface. An added feature of PreparedStatement is the ability to receive a return value from the called stored procedure.

[bookmark: ch08lev2sec7] Methods

The prepareCall() method of the Connection object is used to create a CallableStatement object. The prepareCall() method takes the command to execute the stored procedure as a parameter. Stored procedures are executed by using the keyword CALL. The parameters for the stored procedure are replaced by the ? placeholders. The CallableStatement interface provides methods that set the parameters for the stored procedure. A code snippet follows:


CallableStatement myCStmt = 
                          myConn.prepareCall("? = {CALL MY_DB_ST_PROC(?, ?)}");


where ? is a placeholder for the parameter to be passed to the stored procedure. Because the stored procedure returns a value, there is an additional placeholder to retrieve the returned value, and it is placed before the CALL keyword.

Because the CallableStatement interface is a subinterface of the PreparedStatement interface, it inherits the methods of the PreparedStatement interface. Some of the methods that you looked at earlier for the Statement object are in the following list:


	execute()


	executeQuery()


	executeUpdate()


	getResultSet()


	setXXX(index, data) for each data type


	close()


	registerOutParameter(parameterIndex, sqlType)




The registerOutParameter() method is used to identify the datatype of the returned value from the stored procedure. The registerOutParameter() method must be called before the CallableStatement is executed. It takes two parameters: the parameterIndex of the parameter whose type is to be registered and the constant for the SQL datatype defined in the java.sql.Types class. See the following code snippet for an example.


// prepare the CallableStatement 
CallableStatement myCStmt =
                       myConn.prepareCall("? = {CALL MY_DB_ST_PROC(?, ?)}");
// register the datatype for the out parameter
myCStmt.registerOutParameter(1, java.sql.Types.VARCHAR);


The getXXX() methods are a set of retrieval methods for different data types that are similar to the setXXX() methods. The getXXX() methods are used to retrieve the result data from the stored procedure being called. For example, an Oracle-stored procedure accepts parameters IN, OUT, and INOUT. The getXXX() methods are used to retrieve the OUT parameter data. The getXXX() methods accept the parameter index (of the placeholder) as a parameter. Here is a code snippet to illustrate the concept.


// prepare the CallableStatement 
CallableStatement myCStmt =
                        myConn.prepareCall("? = {CALL MY_DB_ST_PROC(?, ?)}");
// register the datatype for the out parameter
myCStmt.registerOutParameter(1, java.sql.Types.VARCHAR);
// execute the Query
myCStmt.executeQuery();
// retrieve the returned value from the stored procedure
String retVal = myCStmt.getString(1);


This sums up the different ways that you can interact with the database to insert, update, and delete data. In the next section you will explore different ways to retrieve data from the database using the ResultSet interface.










[bookmark: ch08lev1sec6] The ResultSet Interface

A ResultSet is essentially a Java object. When you execute a query on the database, you will get a ResultSet, that is, a tabular representation of the data retrieved from the database table. Technically, ResultSet is a Java interface that a vendor of a JDBC driver must implement. The ResultSet interface contains methods that retrieve the tabular data of the results of the executed query. A result set maintains a cursor on the row in the database. Result sets are normally traversed in a while loop using the next() method of the ResultSet interface.

In the JDBC 1.0 API, the ResultSet interface had methods to retrieve the data from the result set. In JDBC 2.0 API, many new features were added to the ResultSet interface. Now look at the main features provided in the JDBC 2.0 API that relate to result sets.

[bookmark: ch08note01]Note

A result set always begins from column number 1. If you traverse a result set using column number 0, you may get an SQL exception.


 

[bookmark: ch08lev2sec8] Scrollable Result Sets

Prior to the JDBC 2.0 API, data could be retrieved from the ResultSet only by traversing the result set in the forward direction. Once a row or column of the result set data was traversed, you could not go back to that row or column and refetch the data. Also, there was no way to arbitrarily read data from any row in the result set. This meant that if, for example, you needed to read the data from the last row of the result set, you would still have to traverse through the entire result set. In some cases this limited the applications that needed to interpret the already-retrieved data. To get around this, programmers would store the retrieved data in a two-dimensional Vector data structure. The JDBC 2.0 API devised a mechanism called scrollable result sets to solve this problem.

A scrollable result set (ResultSet) is a special result set that allows traversal of a ResultSet in the forward and reverse directions. You can position the cursor of the result set at any position in the result set.

Because a scrollable result set is just a special type of result set, now examine how you go about creating scrollable result sets.

To create a scrollable result set, you need to define the scrollable type and the concurrency mode for the result set. The scrollable type and the concurrency mode are constants defined in the ResultSet interface. There are three types of result sets:


	TYPE_FORWARD_ONLY� 
The default type for a result set. Setting this type allows the result set to be scrolled in the forward direction only. To create a result set with this type, take a look at the following code snippet:


Statement myStmt = 
myCon.createStatement(ResultSet.TYPE_FORWARD_ONLY, ResultSet.CONCUR_READ_ONLY);

where CONCUR_READ_ONLY is the concurrencyMode for a result set. (You will find an explanation of what a result set's concurrency mode is after the following result set type examples.) For a forward-only scrolling result set, the concurrency mode is CONCUR_READ_ONLY.


	TYPE_SCROLL_SENSITIVE� 
Defined for a result set to enable it to scroll in both the forward and reverse directions. In addition to allowing scrolling of the result set, the TYPE_SCROLL_SENSITIVE can detect changes made by other applications to the data in the database that has been retrieved by the result set as well. Making a result set type TYPE_SCROLL_SENSITIVE is useful when you need your result set to continuously reflect the very latest data in the database. To create a result set of this type, take a look at this code snippet:


Statement myStmt = myCon.createStatement(ResultSet.TYPE_SCROLL_SENSITIVE, 
        ResultSet.CONCUR_READ_ONLY);



	TYPE_SCROLL_INSENSITIVE� 
Also allows the result set to be scrollable in both the forward and reverse directions. But making the type of the result set TYPE_SCROLL_INSENSITIVE makes the result set impervious to any changes made to the data in the database that is captured in the result set by another application. Consequently, your result set will not reflect the latest data in the database, but it will still be scrollable. To see a result set of this type, look at this code snippet:


Statement myStmt = 
myCon.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE,
        ResultSet.CONCUR_READ_ONLY);





Before you use a result set that you created using any of these types, you need to verify whether the result set type has been set by the JDBC driver. In cases where the driver does not support some of these result set types, the default TYPE_FORWARD_ONLY result set will be generated. To verify the result set type, you need to call the "getType()" method on the result set object after you create the statement (with the appropriate result type) and retrieve the result set object. The following code snippet shows you how:


// create the scrollable result set 
Statement myStmt =
myCon.createStatement(ResultSet.TYPE_SCROLL_SENSITIVE,
        ResultSet.CONCUR_READ_ONLY);
// execute the query and get the ResultSet object
ResultSet myRes = myStmt.executeQuery(sqlQuery);
// check whether the result set is scrollable and of the correct
// type expected
int resType = myRes.getType();


The getType() method of the result set object returns an integer value. The following values determine the type of result set created:


	1003 indicates the result set is of TYPE_FORWARD_ONLY


	1004 indicates the result set is of TYPE_SCROLL_INSENSITIVE


	1005 indicates the result set is of TYPE_SCROLL_SENSITIVE




Now consider the other parameter that is set along with the result set type: the concurrency mode. The concurrency mode of a result set in effect is a type of lock acquired on the table that is being queried. Recall that databases have read and write locks for records and tables in the database. There are two concurrency modes available in conjunction with result sets.


	CONCUR_READ_ONLY� 
When you set the concurrency mode of a result set to CONCUR_READ_ONLY it makes the result set read only. No updates to the data of the result set are possible in this case. The CONCUR_READ_ONLY concurrency mode is the default concurrency mode for a result set. The following code snippet shows you how to define the concurrency mode for a result set:


Statement myStmt = 
myCon.createStatement(resultSetType, ResultSet.CONCUR_READ_ONLY);

where resultSetType can be TYPE_FORWARD_ONLY, TYPE_SCROLL_SENSITIVE and TYPE_SCROLL_INSENSITIVE.


	CONCUR_UPDATABLE� 
When you set the concurrency mode of a result set as CONCUR_UPDATABLE, it allows updates to the data contained in the result set. Updates to the result set can be persisted to the database as well.


Statement myStmt = 
myCon.createStatement(resultSetType, ResultSet.CONCUR_UPDATABLE);





The preceding discussion explained how to set the result type of a result set to make it scrollable or non-scrollable. Now discover some of the methods in the result set that enable you to utilize the scrolling ability of the result set.


	next()� 
Enables traversing of the result set in the forward direction.



	previous()� 
Allows traversing of the result set in the reverse direction. To use the previous() method, position the cursor of the result set at the end of the result set by calling the afterLast() method of the ResultSet interface before you traverse the result set in reverse.



	absolute()� 
Positions the cursor in a specific row in the result set. Pass the row number to the location where the cursor needs to be positioned as the parameter for this method.



	relative()� 
Positions the cursor in a result set relative to the current cursor position. The relative() method takes a row number as a parameter.



	getRow()� 
Determines the row number of the current cursor position in the result set.





[bookmark: ch08note02]Caution

Scrollable result sets are a significant overhead. Use them only when absolutely required.


 

[bookmark: ch08lev2sec9] Updatable Result Sets

JDBC 2.0 API allows developers to programmatically insert and update data retrieved from the database as a result of executing a query, all without the use of additional SQL statements. To achieve this, another type of result set was introduced in the JDBC 2.0 API, namely, the updatable result set. As you learned in the earlier section, scrollable result sets are created by passing the result set type and the concurrency mode to the createStatement() method of the Statement interface. Updatable result sets use the same technique. To create an updatable result set, you need to use the TYPE_SCROLL_SENSITIVE result set type and set the concurrency mode as CONCUR_UPDATABLE for the createStatement() method. A result set created as a result of a query executed by this Statement object will function as an updatable result set.

See the following code snippet for creating an updatable result set:


Statement myStmt = 
myCon.createStatement(ResultSet.TYPE_SCROLL_SENSITIVE,
        ResultSet.CONCUR_UPDATABLE);


The getConcurrencyMethod() is used as a verification mechanism to check whether the result set is an updatable result set. JDBC drivers that do not support an updatable result set will return a read-only result set. The following code snippet shows you how:


// create the scrollable result set 
Statement myStmt =
myCon.createStatement(ResultSet.TYPE_SCROLL_SENSITIVE,
        ResultSet.CONCUR_UPDATABLE);
// execute the query and get the ResultSet object
ResultSet myRes = myStmt.executeQuery(sqlQuery);
// check whether the result set is scrollable and of the correct
// type expected
int resType = myRes.getConcurrency();


The getConcurrency() method of the result set object returns an integer value. The following values determine the type of the result set created:


	1007 indicates the result set is of CURSOR_READ_ONLY


	1008 indicates the result set is of CURSOR_UPDATABLE




[bookmark: ch08lev3sec1] Manipulating Data

Once you've created an updatable result set in this fashion, you can use methods provided in the ResultSet interface to manipulate the data in the result set and persist the changed data to the database.


	updateXXX()� 
The updateXXX() methods accept a column name or column number and the new value as parameters. The data in the result set can be updated by calling the update method according to the data type of the column that is modified. For example, to update a column named book_price in the first row of the result set with the new price of the book, you would use the following code snippet:


// position the cursor to the first row in the result set 
myResultSet.first();
// update the column named book_price with the new value
myResultSet.updateFloat("book_price", 49.99);

Because the book_price column in the database table accepts float data, use the updateFloat() method of the ResultSet interface. The ResultSet interface contains updateXXX () methods for all the data types.


	updateRow()� 
After updating the data in the result set by calling the updateXXX() methods, you should execute the updateRow() method to persist the changes in the result set to the database.


// persist changes 
myResultSet.updateRow();



	cancelRowUpdates()� 
If you need to revert to the previous data of the result set at any point of time prior to persisting the data to the database, you should call the cancelRowUpdates() method. The cancelRowUpdates() method will not work if you have called the updateRow() method because the updateRow() method persists the changed result set data to the database.





[bookmark: ch08lev3sec2] Inserting and Persisting Data

You have learned ways to update data in the result set. Now take a look at some methods for inserting and persisting data in the result set.


	moveToInsertRow()� 
There is a special row defined in the JDBC 2.0 API called an insert row where an entirely new row of new data to be inserted into the database is present in the result set. This special row is not actually a part of the result set but is an additional space allocated along with the result set. Before creating the data for the new row, you need to position the cursor to this special insert row. The moveToInsertRow() method of the ResultSet interface allows you to move the cursor to the special insert row. The moveToInsertRow() must always be called before any new data can be inserted in the result set.



	insertRow()� 
The insertRow() method of the ResultSet interface functions in a way that is similar to the updateRow() method.



	deleteRow()� 
After it updates and inserts data to an updatable result set, the JDBC 2.0 API provides a mechanism to delete any rows in the updatable result set. To delete a row in the updatable result set, you need to position the cursor to the proper position in the result set using the absolute() or relative() methods of the ResultSet interface before you delete the row in the result set.





[bookmark: ch08lev2sec10] Batch Updates

Invoking individual update statements to update a database is an overhead, especially if the update statements are part of a logical function. The JDBC 2.0 API provides a way to group update statements together and send them to the database as one set. This grouping together of update statements is termed a batch update.

A batch update is similar to writing a stored procedure in the database with SQL statements. The only difference in a batch update is that the SQL statements are grouped programmatically in Java by the JDBC driver. The methods available to perform batch updates are found in the Statement interface.


	addBatch()� 
Adds SQL statements to the list of SQL statements for the current Statement object. You can call the addBatch() method any number of times.



	clearBatch()� 
Resets the list of SQL statements in the Statement object.



	executeBatch()� 
Sends the SQL statements as a group to the database. The executeBatch() method returns an update count value that indicates how many rows were affected in the database.





The following is a code snippet for batch updates:


// create a statement 
myStmt = myCon.createStatement;
// group the statements
myStmt.addBatch("INSERT INTO books_tbl VALUES (01,
        "Teach yourself Java in 21 days.", 29.99)");
myStmt.addBatch("INSERT INTO books_tbl VALUES (01,
        "Teach yourself J2EE in 21 days.", 39.99)");
myStmt.addBatch("INSERT INTO books_tbl VALUES (01,
        "Teach yourself JMS in 21 days.", 49.99)");
// send the group of statements to the database
int [] updateCountArray = myStmt.executeBatch();











[bookmark: ch08lev1sec7] The ResultSetMetadata Interface

When you retrieve data from the database it is to important to know as much extra information about the retrieved data itself as possible. This "extra" information lets developers know, for example, what the retrieved data's datatype is, how many columns the result set has, even the name of the column where the cursor is located in the ResultSet. All of this is made possible by the ResultSetMetadata interface available in the JDBC API. Metadata is the extra information available in the result set as well as other data that developers use to interpret and manipulate the data.

Because a result set metadata is always associated with a result set, a ResultSetMetaData object is created from the ResultSet object using the getMetaData() method of the ResultSet object. A code snippet follows:


ResultSet myRSet = myStmt.executeQuery("SELECT * FROM BOOK_TBL"); 
ResultSetMetadata myRSetMetaData = myRSet.getMetaData();


Take a quick look at some of the important methods available in the ResultSetMetadata interface.


	getColumnCount()� 
Returns the number of columns in the result set. This method is useful when a SELECT * from TABLE_NAME query is executed and the number of columns is not known prior to the execution of the query. A code snippet follows:


int colCount = myRSetMetaData.getColumnCount(); 



	getColumnName()� 
Accepts a column number as a parameter and returns the name of the column represented by that column number in the result set. A code snippet follows:


String colName = myRSetMetaData.getColumnName(colNum); 

where colNum is 1, 2, 3, and so on, until the maximum number of columns in the result set, which can be determined by calling the getColumnCount() method.


	getColumnType()� 
Determines the database type of a column. The getColumnType() method takes a column number as a parameter. The database type returned by this method is an integer value that maps to one of the constants defined in the java.sql.Types interface. A code snippet follows:


int colType = myRSetMetaData.getColumnType(colNum); 
// determine the column's database type by comparing with the
//java.sql.Types constants
if(colType == java.sql.Types.XXX)
{
    System.out.println("The data type of the column number " +
            colNum + " is " + XXX);
}

where colNum is 1, 2, 3, and so on, until the maximum number of columns in the result set, which can be determined by calling the getColumnCount() method.


	getTableName()� 
Determines the name of the table to which the column belongs. This method is useful when a result set is generated after executing an SQL query with table joins. The method takes a column number as a parameter. A code snippet follows:


String tblName = myRSetMetaData.getTableName(colNum); 

where colNum is 1, 2, 3, and so on, until the maximum number of columns in the result set, which can be determined by calling the getColumnCount() method.


	isNullable()� 
Determines whether the particular column can contain NULL values or not. The isNullable() method takes a column number as a parameter. The method returns an integer value indicating whether the column is nullable or not, or if the nullable status is not known. A code snippet follows:


int nullStatus = myRSetMetaData.getColumnName(colNum); 

where colNum is 1, 2, 3, and so on, till the maximum number of columns in the result set, which can be determined by calling the getColumnCount() method.













[bookmark: ch08lev1sec8] SQL3 Data Types

After studying new features of the result sets and statements in the JDBC 2.0 API, let's focus on the new data types defined in the new version. Data types such as integer, number, date, character, and so on were available in JDBC 1.0 API because they were compliant with the ANSI/SQL standards. The ANSI/SQL standards have been updated to include new data types defined for databases. Databases are now able to support the storage of large text data as well as binary data (like images). These data types are also referred to as SQL3 data types. Not all databases support these data types. Oracle RDBMS database supports all of these major data types. To enable Java programs to utilize these data types, the JDBC 2.0 API has provided support for the following new data types:


	BLOB� 
Stores a large amount of binary data in the database. Previously, in an Oracle database, for example, you could store binary data in a LONGRAW data type. Now, the BLOB data type is specifically added to enable manipulation of binary data. The JDBC 2.0 API provides a Blob class to manipulate the data. The getBlob(), setBlob(), and updateBlob() methods of the Blob Java class are available to manipulate the BLOB data type. A code snippet for retrieving data from a column called blob_value of the BLOB data type, from a table called blob_table, follows:


java.sql.Blob blobValue = null; 
...
Connection conn = getConnection(url);
Statement stmt = conn.createStatement();
stmt.execute("select * from blob_table where ...");
ResultSet rs = stmt.getResultSet();
while ( rs.next() ) {
   blobValue = rs.getBlob("blob_value");
   ...
}
java.io.InputStream myInputStream = blobValue.getBinaryStream();
...



	CLOB� 
Similar to the BLOB data type, it stores large amounts of text data. The JDBC 2.0 API provides a Clob class to manipulate the data. The getClob(), setClob(), and updateClob() methods of the Clob Java class are provided to manipulate the CLOB data type. A code snippet for retrieving data from a column called clob_value of the CLOB data type, from a table called clob_table, is given below:


java.sql.Clob clobValue = null; 
...
Connection conn = getConnection(url);
Statement stmt = conn.createStatement();
stmt.execute("select * from clob_table where ...");
ResultSet rs = stmt.getResultSet();
while ( rs.next() ) {
   clobValue = rs.getClob("clob_value");
   ...
}
java.io.InputStream myInputStream = clobValue.getAsciiStream();
...



	ARRAY� 
Represents an array of data in the database. The ARRAY data type can be retrieved and updated using the methods available in the Array class of the JDBC 2.0 API. The methods getArray(), setArray(), and updateArray() of the Array class can be used to manipulate the ARRAY data type. A code snippet for retrieving data from a column called array_value of the ARRAY data type, from a table called array_table, is given below:


... 
Connection conn = getConnection(url);
Statement stmt = conn.createStatement();
Stmt.execute("select * from array_table where ...")
ResultSet rs = stmt.getResultSet();
Array arrayValue  = rs.getArray("array_value");
        String[] names = (String[])arrayValue.getArray();
...



	STRUCT� 
A composite data type created by combining different columns or fields into a structure. The STRUCT data type must always be created using SQL. For example, to create a STRUCT data type BOOKDETAIL, you need to execute the following SQL statement in your database that supports SQL3 STRUCT data type:


CREATE TYPE BOOKDETAIL 
{
    BOOK_ID INTEGER,
    BOOK_TITLE VARCHAR(50),
    BOOK_PRICE NUMBER(6,2)
};

This SQL statement creates a user-defined structure data type called BOOKDETAIL. The STRUCT data type is also referred to as a user-defined type (UDT). The STRUCT data type is analogous to a Java object. Once you've created it, the BOOKDETAIL data type can be used like any other data type in the database. Because the STRUCT data type is similar to a Java object, the getObject(), setObject(), and updateObject() methods are available in the JDBC 2.0 API to manipulate the STRUCT data type. The STRUCT data type is supported by the WebLogic JDBC driver for the Oracle database only.


	REF� 
A logical reference to a STRUCT data type. The REF data type is associated permanently with a structure and therefore is stored separately. The REF data type is not created by a developer. Only the table required to store the references to the structure is created by the developer.



	DISTINCT� 
A special data type because it is a user-defined data type. A user-defined data type is a composite data type made up of existing data types. The DISTINCT data type is most useful when persisting or retrieving user-defined data types. Because the DISTINCT data type is based on existing data types, you can use the methods of the existing data types like char, number, and so on to manipulate the data. The DISTINCT data type is also referred to as a user-defined type (UDT). The DISTINCT data type must always be created using SQL. For example, to create a data type PRICE, you need to execute the following SQL statement in a database that supports SQL3 DISTINCT data type:


CREATE DISTINCT PRICE AS NUMBER(8,2); 

This SQL statement creates a data type called PRICE that can be used like any other data type in the database. Because the PRICE data type is essentially a decimal number, you can use methods available to manipulate a float, double, or BigDecimal data type.













[bookmark: ch08lev1sec9] The RowSet Interface

A RowSet is a lightweight ResultSet object designed as a Javabeans component. Data within the row set can be retrieved and modified using accessor/mutator methods. The RowSet is defined as an extension to the normal java.sql packages. That is why you will not find RowSet in the java.sql package but you will find it in the javax.sql package. Because RowSets are modeled as Java bean components, event notifications are available for the row sets. The RowSet interface extends the ResultSet interface and consequently inherits all the methods of the ResultSet interface.

RowSets, similar to ResultSets, can be used to access tabular data from a database. In addition, RowSets can be used to access data from a non-database source like a spreadsheet or a structured file. RowSets have the same capabilities as a ResultSet; that is, they use methods to retrieve the data. They also feature the scrollable and updatable features of the ResultSet.

Use RowSets in instances where the JDBC driver does not support scrollable and updatable result sets.

A RowSet can be used either in a connected or disconnected mode. In a connected mode, the row set is connected to the database and the database connection is alive. In the disconnected mode, the row set is not connected to the database and there is no connection available to the database. Because there is no database connection open for a rowset in a disconnected mode, a limited subset of the JDBC API is available to retrieve and manipulate the data. RowSets in disconnected mode are especially useful because they can be serialized along with their data and metadata and then sent across a network. Serialization with result sets is not possible because a result set has to have a database connection open.

Three types of RowSets are available:


	CachedRowSet� 
A disconnected row set that stores the data in memory. This row set should be used for manipulating small amounts of data.



	JDBCRowSet� 
A connected row set that acts as a wrapper on the JDBC driver's result set. The JDBCRowSet acts as a Javabeans component and has accessor/mutator methods that retrieve and update the data in the rowset.



	WebRowSet� 
A connected row set that interacts with a data access provider application like a Java servlet using the HTTP protocol. This type of row set is primarily available for use by thin client Web-enabled applications.





Take a look at a code snippet using the CachedRowSet:


// create a statement object 
Statement myStmt = myCon.createStatement();
// execute the query and retrieve the result set
ResultSet myRSet = myStmt.executeQuery("SELECT BOOK_NAME FROM BOOK_TBL");
// create a cached rowset object
CachedRowSet myCRowSet = new CachedRowSet();
// associate the result set to the cached row set
myCRowSet.populate(myRset);
// now use the cached row set instead of the result set as any
// java data type to retrieve the data
while(myCRowSet.next)
{
    System.out.println("Book Name = " + myCRowSet.getString(1) );
    ...
}


Use the existing methods of the ResultSet interface to retrieve the data from the cached RowSet.

Conversely, you can use the CachedRowSet interface directly to execute the SQL statement and retrieve the data. The code snippet for this technique of using the CachedRowSet interface follows:


// create a cached rowset object 
CachedRowSet myCRowSet = new CachedRowSet();
// build the SQL statement in the cached rowset object
myCRowSet.setCommand("SELECT BOOK_NAME FROM BOOK_TBL");
// execute the query. The result set data is directly
// populated within the CachedRowSet object
myCRowSet.execute();
// now use the cached row set instead of the result set as any
// java data type to retrieve the data
while(myCRowSet.next)
{
    System.out.println("Book Name = " + myCRowSet.getString(1) );
    ...
}


[bookmark: ch08lev2sec11] RowSetMetaData

RowSetMetaData is very similar to ResultSetMetaData. A RowSetMetaData object is associated with a RowSet. The RowSetMetaData provides methods to obtain extra information about the data in the RowSet. RowSet metadata assumes significance in disconnected RowSets where a live database connection is not present. Any program using the RowSet relies on the RowSetMetaData object to provide correct information to retrieve data.










[bookmark: ch08lev1sec10] Sample Program

The book shopping application that you developed using a JavaServer Page can be further enhanced by adding an order-placing feature. You will add the ability to persist the order data to the PointBase database table transaction_details that you created yesterday. The WebLogic Server has been configured to create a connection pool for the PointBase database. The sample program allows you to use the JDBC concepts that you learned yesterday and today as well as the important interfaces in the JDBC API including the Statement, PreparedStatement, ResultSet, and ResultSetMetaData interfaces.

You will also be writing a utility class, namely, the DBConnection class, which will retrieve the database connection from the WebLogic Server's connection pool.

Take a look at the DBConnection utility class first. (See Listing 8.1.) The DBConnection utility class demonstrates how to obtain database connections from a connection pool configured in the WebLogic Server. Notice the three different ways that you learned yesterday to configure the connection pool in WebLogic.

[bookmark: ch08list01]Listing 8.1 DBConnection.java


/******************************************************************************
  * Class Name:DBConnection
  * Description: Gives a single connection, or a connection from a connection
  * pool, or using a Data source,
  * @author Mandar S. Chitnis. Pravin S. Tiwari,        @version 1.1
  * Copyright  by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.utils;
import java.sql.*;
import weblogic.db.jdbc.*;
import java.util.Properties;
import javax.naming.*;

public class DBConnection
{
   //returns a single connection object
   public static Connection makeConnection(String jdbcClass , String jdbcURL ,
           String userName , String password) throws Exception{
        Connection conn=null ;
        Properties prop = new Properties();
        prop.put("user", userName);
        prop.put("password", password);

        Driver myDriver = (Driver) Class.forName(jdbcClass).newInstance();
        conn = myDriver.connect(jdbcURL, prop);
          return conn;
    }

    //returns a connection from a connection pool
    public static Connection makeConnectionUsingPool(String driverName ,
            String poolName) throws Exception{
        Connection conn = null;
        Driver myDriver = (Driver) Class.forName(driverName).newInstance();
        conn = myDriver.connect("jdbc:weblogic:pool:" + poolName, null);
        return conn ;
    }

    //returns a connection made using a Data source
    public static Connection makeConnectionUsingDataSource(String dataSource)
throws Exception{
        Connection conn = null;
        // Get a context for the JNDI look up
        Context ctx = new InitialContext();
        // Look up myDataSource
        javax.sql.DataSource ds
            = (javax.sql.DataSource) ctx.lookup (dataSource);
        //Create a connection object
        conn = ds.getConnection();
        return conn ;
    }
}


The first statement in the class is obviously the package statement, placing this class into the com.sams.learnweblogic7.utils package.

Now import the required packages. Here, the weblogic.db.jdbc package is imported to get the drivers to connect to the PointBase DBMS.

Use the makeConnection() method to create a connection to the PointBase database using the JDBC driver.

The makeConnection() method loads the jdbc driver and then creates a connection object using jdbcURL, user id, and password of the DBMS schema to be connected to.


Properties prop = new Properties (); prop.put("user", userName); 
prop.put("password", password);
Driver myDriver = (Driver) Class.forName (jdbcClass). newInstance();
conn = myDriver.connect(jdbcURL, prop);


The makeConnectionUsingPool() method is the second way that you can create a connection object from the WebLogic connection pool. Initially, this WebLogic connection pool has to be configured either through the WebLogic Administration Console dynamically, or by using the WebLogic command line interface. Use driverName to load the jdbc driver, and specify the name of the pool as poolName as discussed in yesterday's lesson.


Driver myDriver = (Driver) Class.forName(driverName).newInstance(); 
conn = myDriver.connect("jdbc:weblogic:pool:" + poolName, null);


Use the makeConnectionUsingDataSource() method to create a connection object using a data source object. The dataSource object has to be configured on the WebLogic Server to use this method. A JNDI lookup is then performed on this dataSource to get a connection. A javax.sql.DataSource object should be returned.


Context ctx = new InitialContext(); 
javax.sql.DataSource ds    = (javax.sql.DataSource) ctx.lookup (dataSource);
conn = ds.getConnection();


Each of the makeConnectionsXXX() methods discussed previously returns a database connection object. Your utility class that provides the database connection class is now ready.

Study the ProcessTransaction.jsp Web application to use the DBConnection class and then persist the order data to the transaction_details table in the PointBase. See Listing 8.2.

[bookmark: ch08list02]Listing 8.2 ProcessTransaction.jsp


/******************************************************************************
  * Class Name:ProcessTransaction.jsp
  * Description: This page is displayed after the user has entered his credit
  * card details, enters the details into a table, and displays a success
  * message
  * @author Mandar S. Chitnis. Pravin S. Tiwari,        @version 1.1
  * Copyright  by Sams Publishing. All Rights Reserved.
*******************************************************************************/

<html>
<head>
<title>Transaction Details</title>
</head>
<body bgcolor=#FFFFFF>
<center><strong>
   <font size=3 face='arial' color=#336600><H1>Transaction Details</H1></font>
</strong></center>
<p>

<%@ page import="
java.io.*,
java.sql.*,
javax.servlet.*,
javax.servlet.http.*,
java.util.Properties,
javax.naming.*,
weblogic.db.jdbc.*,
com.sams.learnweblogic7.utils.*
"%>
<%!
    private static final String JDBC_CLASS  =
"com.pointbase.jdbc.jdbcUniversalDriver";
    private static final String JDBC_URL   = "jdbc:pointbase:learnweblogic7";
    private static final String USER_NAME = "system";
    private static final String PASSWORD = "password";
    private static final String DRIVER_NAME = "weblogic.jdbc.pool.Driver";
    private static final String POOL_NAME = "learnWeblogic7";
    private static final String DATA_SOURCE = "examples-dataSource-demoPool";
 %>
<%
 Connection conn  = null;
 try {
    // Let us initialize all the variables that will be used for inserting
    //transaction details in to the database.
    int intTransactionID = 0;
    String strCustomerName = "";
    double totalAmount = 0;
    String creditCardNo = "";
    String cardType = "";

    // Get the Connection Object from the WebLogic Connection Pool
    conn = DBConnection.makeConnectionUsingPool(DRIVER_NAME , POOL_NAME);
    ServletContext sc = getServletConfig().getServletContext();

    // First Generate the Transaction ID for this New Purchase
    Statement stmt = conn.createStatement();
    stmt.execute("select max(transaction_id) as maxid from transaction_details
            ");
    ResultSet rs = stmt.getResultSet();
    if(rs.next())
    {
        intTransactionID = rs.getInt("maxid") + 1;
    }

    // now get the transaction details
    strCustomerName = request.getParameter("CardHolderName");
    creditCardNo = request.getParameter("CardNumber");
    totalAmount = ((Double)sc.getAttribute("grandTotal")).doubleValue();
    cardType = request.getParameter("CardType");
    // insert into transaction details into database
    String insertSQL = "insert into transaction_details (transaction_id ,
            customer_name , total_amount , creditcard_no , card_type)values
            (? , ? , ? , ? , ?)";
    PreparedStatement insertStmt = conn.prepareStatement(insertSQL) ;

    insertStmt.setInt(1 , intTransactionID);
    insertStmt.setString(2 , strCustomerName);
    insertStmt.setDouble(3 , totalAmount);
    insertStmt.setString(4 , creditCardNo);
    insertStmt.setString(5 , cardType);

    insertStmt.executeUpdate();
    out.println("<FORM name=\"back\" action=\"/ShoppingApp/BookShoppingServlet\
            ">");
    out.println("<br><br><center><strong>
            <font size=2 face='verdana' color=#663300>
            Your Transaction has been Approved !</font></strong></center>");
    out.println("<br><br><font size=2 face='arial' color=#663300>
            Transaction ID = </font><font size=2 face='arial' color=blue>"
            +intTransactionID+"</font>");
    out.println("<br><font size=2 face='arial' color=#663300>Please Note the
            transaction id for your future reference</font>");

    ResultSetMetaData rsMetaData = rs.getMetaData();
    out.println("<br><br><br><br><EM><strong>
            <font size=2 face='verdana' color=#663300> ** SAMPLE RESULTSET META
            DATA INFORMATION FOR FIELD : TRANSACTION ID **");
    out.println("<br>Column Label = "+rsMetaData.getColumnLabel(1));
    out.println("<br>Column type = "+rsMetaData.getColumnType(1));
    out.println("<br>Column Precision = "+rsMetaData.getPrecision(1));
    out.println("<br>Column Scale = "+rsMetaData.getScale(1));
    out.println("<br><br><center><input type =\"submit\" name =\"buttonName\"
            value=\"Empty Shopping Cart\"></center></EM>");
    out.println("</FORM>");

     }catch (Exception e){
    e.printStackTrace();
    out.print("Please Check your program. The error is: " + e.getMessage());
    }
        finally {
        if(conn != null)
         try{
            conn.close();
           }  catch (Exception e){
            out.print("Exception:" + e);
            }
        }
%>

<p>
<font size=-1>Sams - Teach Yourself WebLogic in 21 Days.</font>
</body>
</html>


Figure 8.3 enables you to understand the flow of interaction from the JSP. From the previous code listing, note that the initial statements are for importing the required packages. The static strings are set for the jdbc driver class to be used for creating a normal jdbc connection, the PointBase URL, the user id, and the password for the DBMS from which a connection will be made. You may recall that when you made the PointBase schema yesterday, you gave system and password as the user ID and password, respectively. Then you set the WebLogic driver and pool name variables to be used in case you wanted to use the WebLogic connection pooling.


    private static final String JDBC_CLASS  = 
"com.pointbase.jdbc.jdbcUniversalDriver";
    private static final String JDBC_URL   = "jdbc:pointbase:learnweblogic7";
    private static final String USER_NAME = "system";
    private static final String PASSWORD = "password";
    private static final String DRIVER_NAME = "weblogic.jdbc.pool.Driver";
    private static final String POOL_NAME = "learnWeblogic7";
    private static final String DATA_SOURCE = "examples-dataSource-demoPool";


[bookmark: ch08fig03]Figure 8.3. Sequence diagram for the ProcessTransaction JSP.
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The next step that you take is to open a connection to the database and create a Statement object. The SQL statement will be executed by this Statement object.


// Get the Connection Object from the WebLogic Connection Pool 
conn = DBConnection.makeConnectionUsingPool(DRIVER_NAME , POOL_NAME);
// First Generate the Transaction ID for this New Purchase
Statement stmt = conn.createStatement();


The values returned from the database are packaged into the ResultSet object. The executed SQL statement retrieves the maximum transaction ID.


stmt.execute("select max(transaction_id) as maxid from 
        transaction_details");
ResultSet rs = stmt.getResultSet();
if(rs.next())
{
    intTransactionID = rs.getInt("maxid") + 1;
}


This maximum transaction ID is incremented by one, and then the insert statement for the information about the new transaction, including credit card number, credit card type, and credit card expiration date are all inserted into the table's transaction_details. In order to insert the information into the table, a prepared statement is used and the input parameters are bound to the statement by the setXXX() functions.


    // insert into transaction details into database 
    String insertSQL =
"insert into transaction_details (transaction_id, customer_name, total_amount,
        creditcard_no, card_type)values (? , ? , ? , ? , ?)";
    PreparedStatement insertStmt = conn.prepareStatement(insertSQL) ;

    insertStmt.setInt(1 , intTransactionID);
    insertStmt.setString(2 , strCustomerName);
    insertStmt.setDouble(3 , totalAmount);
    insertStmt.setString(4 , creditCardNo);
    insertStmt.setString(5 , cardType);

    insertStmt.executeUpdate();


Finally, use the ResultSetMetaData interface to retrieve the metadata information when it retrieves the maximum transaction ID. You'll print this metadata on the browser and display the following to the browser:


ResultSetMetaData rsMetaData = rs.getMetaData(); 
out.println("<br><br><br><br><EM><strong>
        <font size=2 face='verdana' color=#663300> ** SAMPLE RESULTSET META
        DATA INFORMATION FOR FIELD : TRANSACTION ID **");
out.println("<br>Column Label = "+rsMetaData.getColumnLabel(1));
out.println("<br>Column type = "+rsMetaData.getColumnType(1));
out.println("<br>Column Precision = "+rsMetaData.getPrecision(1));
out.println("<br>Column Scale = "+rsMetaData.getScale(1));
out.println("<br><br><center><input type =\"submit\" name =\"buttonName\"
        value=\"Empty Shopping Cart\"></center></EM>");


[bookmark: ch08lev2sec12] Compile the Program

The DBConnection.java utility class handles all the JDBC-related activities and needs to be compiled on the MS-DOS prompt. Include the JDBC driver used for the PointBase database in the CLASSPATH before you compile the DBConnection.java file. The DBConnection.class will be produced as a result of using the javac compiler. The ProcessTransaction.jsp will be automatically compiled by the WebLogic Server.

[bookmark: ch08lev2sec13] Deploy the Program

To deploy this application, copy the DBConnection.class to the same directory where the JSP is deployed and add it to the CLASSPATH of the WebLogic Server. To do this, add the entry in the setEnv.cmd or the startWebLogicServer.cmd batch files.

[bookmark: ch08lev2sec14] Execute the Program

The checkout page is invoked from the browser by calling the following URL:

http://localhost:7001/ShoppingApp/BookShoppingServlet

and by clicking on the CheckOut button in the View Cart page.

Figure 8.4 shows the Order button and the CheckOut page where the transaction details will be filled in.

[bookmark: ch08fig04]Figure 8.4. Screen shot of the ProcessTransaction JSP.
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Clicking the Order button invokes the ProcessTransaction.jsp, which persists the data to the transaction_details table in the PointBase database (see Figure 8.5).

[bookmark: ch08fig05]Figure 8.5. The output from the ProcessTransaction JSP.
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[bookmark: ch08lev1sec11] Handling SQL Exceptions

SQL Exception Handling is a mechanism that deals with runtime errors occurring during a database or SQL-related function.

WebLogic maintains a log file named wl-domain in the admin domain directory under a directory called logs. Exceptions that occur while trying to create a connection pool, or MultiPool, and exceptions that occur on server startup, are logged in this file. However, during the course of your application development, many more errors will be occurring. These errors will have to be handled in order to ensure the smooth running of your application.

Exceptions in the case of JDBC applications can be handled at two places, the first being the database end itself, and the second being the application end. It is good practice to handle exceptions at both ends. The programming industry's best practices for Java applications say that each code block should be enclosed in a try-catch-finally block. Ideally, the try block contains the code to be executed, the catch block contains the steps to be taken if an error condition occurs (for example, if it logs the specific error stack trace in a log file and rolls back any inconsistent data), and the finally block, in the case of JDBC applications, should close or release connections to the database, if possible.

The Java API provides JDBC support classes, which contain a few classes supporting JDBC core functionalities. One of these is the java.sql.SQLexception class. This class, which extends the java.lang.Exception, helps to identify more information about the database SQL errors.

Using this API, you can obtain the following information:


	SQL error code: 
This gives the error code thrown by the database. Because this error code is specific to the DBMS, to get the details of this error code you will need to look up the documentation of the DBMS. To do this, use the method getErrorCode().



	SQL error message: 
This is the description of the error message. The error code obtained above may be pretty vague because it is specific to the database. However, the getMessage() method gives a sufficiently descriptive message.



	SQL state: 
The XOPEN SQL specifications define a set of values for an error, based on the XOPEN SQL state conventions. Using the getSQLState() method, you can get the value of this SQLState string.





[bookmark: ch08note03]Note

X/Open is a worldwide group of system vendors, independent software vendors, and major end users who have worked toward developing a vendor-independent, open operating environment based on certain default and international standards, which are called the X/Open portability guide or XPG. This group is striving to achieve database access standardization.


 

These values are obtained in the catch block. Besides these, the methods of java.lang.Exception also can be used to get a list of exceptions.

In a scenario where you may want the user to be notified of what the error is, but you do not wish to stop the application's progress, getNextException() can be used. This is similar to getting a stack trace of the errors occurring without stopping the progress of the application.

The following code snippet shows how the previous methods are used:


try{ 
       ...
       //database related  function like obtaining a connection to the
       //database, etc
}
catch(SQLException sqlEx){
       while(!sqlEx==null){
              System.out.println("The SQL Error Code is:"
                      + sqlEx.getErrorCode());
              System.out.println("The SQL Error Message is:"
                      + sqlEx.getMessage());
              System.out.println("The SQL State String is:"
                      + sqlEx.getSQLState());
              sqlEx= sqlEx.getNextException();
       }
}
finally{
       if(conn!=null){
              try{
              conn.close();
              }
              catch(Exception e){
                     System.out.println("error occurring while attempting to
                             close connection:");
                     System.out.println(e.getMessage());
                     System.out.println(e.printStackTrace());
              }
              }
}


A few commonly occurring errors that may result in exceptions are:


	The table you are trying to access through your application may be opened elsewhere through another application, and a lock on the table has been issued. Normally, the DBMS manages the locks and multiple accesses to the database. However, if you have explicitly opened the table from some other application, you may encounter this error.


	The table name, schema name, or column names have been misspelled.


	In case of inserts, if you try to insert duplicates into a column that has the unique constraint, or if you try to ignore inserting a value into a not nulls field with no default value specified, you could get errors on your inserting function.


	In batch updates, a select statement will return a SQLException because only statements returning an update count can be executed.













[bookmark: ch08lev1sec12] A Small Note on JDO and JDBC 3.0

As a technology, JDO complements the JDBC API. It is an interface used for storing Java data objects into a data store. It provides an API for transparent database access. Using JDO, you can retrieve data on the application end right away, manipulate it locally, and then persist it to the database. It has been designed to be layered on top of the JDBC and SQL relational database technologies, so that the programmer can use the Java programming language to develop database-language-independent code. This technology also offers query facilities that can query from the Java object model of your application. JDO also provides a standard Java Interface to support Object Relational Mapping.

JDBC 3.0 is the new JDBC API, based on the already existing JDBC API. This new set of specifications has the following enhancements:


	New Interfaces, namely the DatabaseMetaData interface that retrieves the SQL type hierarchies, and the ParameterMetaData interface that describes properties of parameters in PreparedStatement objects.


	In the earlier JDBC API, in order to set a parameter in a stored procedure, the param-eter had to be accessed by its position index, and not by its name. The JDBC 3.0 API provides added functions to access these parameters by their names as well.


	In addition to updating the ResultSet interface to support updating CLOB, BLOB, and ARRAY data types, two new data types have been added. The two new data types are java.sql.Types.DATALINK, which provides access to external resources or URLs (value obtained from ResultSet using the getURL() method, which is analogous to the getString(), getInt(), and so on methods), and java.sql.Types.BOOLEAN, which is logically similar to the BIT type, and obtains from the ResultSet using the getBoolean() method.


	To obtain the value of the key generated on inserts into tables containing columns with default values as sequences, JDBC 3.0 API has introduced a new flag called Statement.RETURN_GENERATED_KEYS and Statement.NO_GENERATED_KEYS. This flag is introduced into the Insert statement at the position of the value to be inserted into the column.


	Above and beyond these main features, JDBC 3.0 also introduces connection pooling, prepared statement pooling, savepoints in transactions, multiple ResultSet returns, and ResultSet holdability-related API.




WebLogic supports JDK1.3.1, which supports JDBC 2.0 API.










[bookmark: ch08lev1sec13] Summary

Today you covered the main areas of the JDBC API, which are Statement, PreparedStatement, and CallableStatement. You studied the methods in each interface and the different scenarios in which you might use the Statement, PreparedStatement, and CallableStatement interfaces.

The next topic that you explored was using the ResultSet and ResultSetMetaData interfaces for retrieving data. You also learned about the new enhancements provided by the JDBC 2.0 API, namely, scrollable and updatable result sets. Another new enhancement in the JDBC 2.0 API is the batch update concept that allowed you to group SQL statements and execute them all at once.

RowSet and RowSetMetaData, which are two entirely new extensions to the JDBC 2.0 API, were also covered. You became aware of the differences between a ResultSet and a RowSet object as well as where to use a ResultSet and where to use a RowSet. There were three types of RowSet objects, covered in the section on RowSets. They were CachedRowSet, JDBCRowSet, and WebRowSets.

Finally, you wrote a sample application using the JDBC APIs that you studied today by extending the shopping cart application that you have been building over the past few days.










[bookmark: ch08lev1sec14] Q&A

	[bookmark: qad1e24635]Q1:	Are there any practical implementations for JDBC drivers supporting the RowSet interface?



	[bookmark: qad1e24650]
          A1:
        	There are some implementations available. RowSet is an extension to the JDBC 2.0 API and therefore does not exist in the standard java.sql package, however, it does exist in the javax.sql package. Currently, reference implementation JDBC drivers are available that support RowSets. This is entirely dependent on JDBC driver vendors supporting the extensions.



	[bookmark: qad1e24680]Q2:	Are the SQL3 data types supported by all databases? Do the JDBC drivers in WebLogic Server support all of these data types across databases?



	[bookmark: qad1e24688]
          A2:
        	No. The SQL3 data types are part of the new data type ANSI standards defined for databases. Currently, Oracle database supports all the SQL3 data types listed in this day. BLOB and CLOB are supported by other databases like Sybase or Informix as well. Please note that the JDBC drivers in WebLogic Server support certain proprietary extensions for the Oracle database.















[bookmark: ch08lev1sec15] Workshop

The quiz and exercises are provided to help solidify your understanding of the material covered today. Answers to the quiz questions and exercises are in Appendix A. Try to understand the quiz and exercise answers before continuing tomorrow's lesson.










[bookmark: ch08lev1sec16] Quiz

	[bookmark: ch08que01]1:	What is the difference between a Statement, PreparedStatement, and CallableStatement in the JDBC API?



	[bookmark: ch08que02]2:	How would you retrieve data from a ResultSet?



	[bookmark: ch08que03]3:	What are the different ways provided in the JDBC API to execute SQL statements?



	[bookmark: ch08que04]4:	How do you make a ResultSet scrollable in both directions (forward and reverse)?



	[bookmark: ch08que05]5:	How do you make a ResultSet updatable?



	[bookmark: ch08que06]6:	What is the mechanism available in JDBC 2.0 API to group multiple SQL statements and execute them all at once?



	[bookmark: ch08que07]7:	Please list the SQL3 data types that are available in the JDBC 2.0 API.



	[bookmark: ch08que08]8:	What is the difference between a RowSet and a ResultSet?



	[bookmark: ch08que09]9:	What are the different types of RowSets available?















[bookmark: ch08lev1sec17] Exercises

	[bookmark: ch08que10]1:	From the example called ProcessTransaction.jsp that you developed today, write a program that uses the RowSet class to retrieve the information from a transaction_details table. Close the database connection after retrieving the ResultSet data and use the RowSet class to access the data.



	[bookmark: ch08que11]2:	Write a program extending exercise 1 that uses the batch update feature of JDBC. Insert dummy data into the transaction_details table for this. Do this using the Statement and PreparedStatement objects. How would you do this for a Callable statement object? Now extend the same example to execute a Select statement and select all the data that you just inserted. What is the result? Why?















[bookmark: ch09]Day 9. Writing Enterprise Applications with JNDI

Yesterday, you covered the advanced concepts of the Java Database Connectivity (JDBC) 2.0 API, including scrollable result sets, batch updates, RowSets, and so on. You completed your study of the advanced concepts by extending the online bookshop and adding JDBC functionality to keep and retrieve data stored in the PointBase evaluation database.

The next set of enterprise technologies supported by WebLogic Server that you will be studying this week and next week are Enterprise JavaBeans (EJBs). Enterprise JavaBeans are a common, consistent way to build server-side components. Because the EJB components reside on the server side, they need to promote and publicize the functionality that they provide to the outside world to enable reuse and sharing of that functionality.

Today you will be studying how server-side components such as EJB components can advertise their services to different client applications and how client applications can locate and use the services provided by the server-side components. This mechanism that enables client applications to locate server-side components is called a naming service. Directory service is an extension of the naming service.

Naming and directory services have evolved over the years. Server-side components use different and disparate naming and directory services to share their functionality. This means that a client application that requires server-side components registered with different naming services has to include proprietary code for each naming service. The Java Naming and Directory Interface (JNDI) attempts to unify disparate naming and directory services using a common and consistent API called the JNDI API.

The JNDI API is integral to using and accessing database connections, message queues, EJBs, and so on. On later days you will always use the JNDI API as the first step before using the enterprise resources. Hence, you need to get acquainted with the JNDI API, which will be the foundation for all subsequent days' lessons. Today's session is devoted entirely to learning the concepts of naming and directory services and their use in enterprise Java applications. You will end the day by writing a simple restaurant application that uses the JNDI API.










[bookmark: ch09lev1sec1] WebLogic's Support for JNDI

WebLogic Server 7.0 provides its own implementation of naming and directory services based on the JNDI Service Provider Interface (SPI) specification. This makes the naming and directory services implemented by WebLogic Server compatible with the JNDI specification, and thus any client application can access WebLogic naming and directory services using the JNDI API. The WebLogic Server 7.0 API supports the JNDI API version 1.2.1.

On the one hand, WebLogic Server's implementation of the naming and directory services enables resources such as database connections, message queue connections, Enterprise JavaBeans, RMI servers, and so on to register and advertise themselves. On the other hand, WebLogic Server's naming and directory services enable client applications to access and use these resources.

WebLogic Server enhances the support for JNDI by providing additional classes that extend the functionality of the JNDI.










[bookmark: ch09lev1sec2] Life Cycle of a JNDI Application (Server and Client)

As you can see from Figure 9.1, there are four primary stages in the life cycle of a JNDI application. Some stages in the life cycle occur on the server side and some on the client side.


	Register with the naming service. 
The first stage in any JNDI application is for the server component to register with the naming service. To do this, the server constructs the InitialContext object initialized with WebLogic Server's implementation of the InitialContext. The server component registers itself with the naming service using the following methods:


	bind()� 
The bind() method accepts two parameters for registering a server component: The first parameter is a logical name that can be used by clients to query the naming service to find the server component, and the second parameter is the actual server component object reference. The bind() method is an overloaded method that can accept the server component's logical name wrapped in a javax.naming.Name object. If a server component with the same name already exists when the server component calls the bind() method to register into the naming service, the bind() method throws a javax.naming.NamingException.



	rebind()� 
The rebind() method is similar to the bind() method with one difference: The server component can overwrite an existing reference bound in the naming service with the new object reference and does not throw an exception. It is always a safer and better practice to use the rebind() method instead of the bind() method. The rebind() method, like the bind() method, is overloaded. This method is useful when a server component is taken down and needs to re-register itself with the naming service with a new object reference without restarting the naming service.







	Look up the object in the naming service. 
Once a server component's reference is registered in the naming service, the JNDI client application can contact the naming service to obtain a reference to the server component's object reference. This is done using the lookup() method.


	lookup()� 
The lookup() method is used by a JNDI client application to obtain a server component's object reference. The lookup() method takes the logical name of the server component whose reference is required, as a param eter. The lookup() method returns a java.lang.Object object that is the reference of the server component stored in the naming service.






	Cast the object to its appropriate type. 
After obtaining the object reference, the client application converts the object returned by the naming service. The object reference obtained from the naming service must always be cast to its appropriate type. The returned reference of the server object is now ready to be used by your client application.


	Termination. 
The final stage in a JNDI application is the removal of the server component's object reference from the naming service using the unbind() method.

If a JNDI client application tries to look up the server component in the naming service after the server component's object reference has been removed from the naming service using the unbind() method, a javax.naming.NamingException is thrown.

	unbind()� 
The unbind() method is used at the end of the life cycle of the server component to remove the server component's reference from the naming service. The unbind() method takes the logical name of the server component as a parameter. The unbind() method throws a javax.naming.NamingException if the logical name is not found in the naming service.



	close()� 
When the client application is done using the server object, it can free up resources by invoking the close() method. The close() method is also used by the server object after the server object is unbound from the naming context.







[bookmark: ch09fig01]Figure 9.1. Life cycle of a JNDI application�server and client.

[image: graphics/09fig01.gif]


Figure 9.2 lists the steps involved in developing a JNDI application. Because a JNDI application is composed of server-side as well as client-side interaction with the naming service using the JNDI API, you will look at both while writing the JNDI application.

[bookmark: ch09fig02]Figure 9.2. Flowchart for developing a JNDI application�server and client.

[image: graphics/09fig02.gif]


The first step in a JNDI application is, of course, to set up a naming service and have a driver compatible with the JNDI API that can interact with the naming service. The naming service is the focal point in a JNDI application.

The next part of the JNDI application is writing a server-side component and registering it with a naming (or directory) service. To register with a naming service, the server-side object needs to create a Context object by instantiating an InitialContext object (provided by the naming-service provider's JNDI driver) and then to pass any values specific to the naming-service (or directory service) provider to initialize the Context object.


Hashtable ht = new Hashtable();
ht.put(Context.PROVIDER_URL, "JNDI service provider URL");
ht.put(Context.INITIAL_CONTEXT_FACTORY, "JNDI service provider driver classes");
Context ctx = new InitialContext(ht);


The Context object provides the means for the server object to register itself with the naming service using a name identifier (and attributes for a directory service) with the bind() method.


ServerObj myServerObj = new ServerObj();
ctx.bind("bind_name", myServerObj);


The server object is now ready to be accessed by client applications using the JNDI API.

Once the server object is registered, a client application uses the JNDI API to connect to the naming service and access the server object. To connect to the naming service, the client application constructs the Context object by instantiating an InitialContext object as was done in the previous step. After creating the Context object, the client application uses the lookup() method with the binding name as a parameter to retrieve the object reference from the naming service. The retrieved object reference is then cast to the appropriate server object type. The client is now all set to use the server object!


//... construct the context object in the same way as was done for the server
        object ServerObj serverObjRef = (ServerObj)ctx.lookup("bind_name");
//... use the server object in the client application


After using the services of the server object, the final step is to free the resources used by the Context object reference by invoking the close() method in the client application.


ctx.close(); 











[bookmark: ch09lev1sec3] Naming-Service Concepts

In real life, a name provides an identity. People recognize and address you by your name. Similarly, in the world of distributed computing, objects are provided with identities. Because the underlying idea of distributed computing is reusability, objects need to interact with other objects to reuse functionality. To enable this, objects in the realm of distributed computing advertise the functionality that they provide. Objects advertise themselves by registering with a naming service. A naming service is a registry of objects advertising their functionality. Other objects or applications that need to access and use these functions contact the naming service and obtain the reference to the objects.

Figure 9.3 shows a typical naming service: Server objects register themselves with the naming service using name identifiers, and client applications obtain server object references by querying the naming service using the name identifiers of the server objects. The interactions between the server object and the naming service and between the client application and the naming service happen entirely by using the JNDI API.

[bookmark: ch09fig03]Figure 9.3. Block diagram of clients and servers using a naming service.

[image: graphics/09fig03.gif]


Naming services have been a standard feature in distributed computing from the start. But a problem arises due to different service providers' offering proprietary implementations of naming services. Objects need to use different ways to access different implementations of naming services from different providers.

There are different naming services available. Here are some examples:


	Domain Name Service (DNS)� 
The DNS is one of the oldest naming services. A DNS is used for registering and accessing computers over a network such as a local network, an intranet, or the Internet. Computers on the network are uniquely identified by their IP addresses. For example, if you want your computer (that is, the Web site hosted on your computer) to be accessed over the Internet using a name such as www.mywebsite.com, you should register this name and your computer's IP address with the DNS provider. Once the name is registered, anyone wishing to access your Web site types in only the name. The networking software on the computer accessing your Web site contacts the DNS provider, queries it to obtain the IP address associated with the name, and connects to the computer hosting the Web site. All this happens seamlessly when you type in the URL of a Web site in your browser.



	Remote Method Invocation (RMI) registry� 
RMI is a classic example of distributed computing wherein your server applications reside on different computers on the network and register with a common RMI naming service. Client applications that need to locate and use the server applications contact the RMI naming service to obtain server object references.



	Common Object Services (COS) naming service� 
Similar to the RMI naming services, the COS naming service is used by CORBA (Common Object Request Broker Architecture) applications to locate and use CORBA server objects.





So how do naming services organize and store the information about the server objects? Figure 9.4 shows how the information about server objects, for example, the server object references associated with logical names, is organized in a hierarchical (tree) format. Organizing information in a hierarchical way enables the association and linking of information about interrelated server objects. As an example, if you have developed a software application for your company as a set of server component modules to be used by other applications in the company, you could organize and register the server components based on their functional use. One way to do this would be to establish a hierarchy while registering the server components with the naming service, such as by registering AccountsReceivable, Inventory under the AccountsPkg hierarchy (because these are related in functionality) and PersonnelFile, AppraisalReports under the HRPkg module. This will help client applications to traverse the naming service tree quickly and to locate the objects of interest easily.

[bookmark: ch09fig04]Figure 9.4. Objects in a naming service.

[image: graphics/09fig04.gif]


One important point to note here is how naming services store the server object information. There are two policies that naming services adopt: transient and persistent.

A naming service that is transient maintains the server object information registered with it as long as the naming service is active and running. The registration information of server objects will be lost if the naming service shuts down or is restarted. Persistent naming services, on the other hand, maintain their contents in a persistent store. After a naming service is restarted, the entire hierarchy of server objects is rebuilt, and the state of the naming service is restored. This persistence is especially important in mission-critical and fail-safe applications.

Now that you have studied the basics of naming services, you can take a look at directory services.










[bookmark: ch09lev1sec4] Directory Service Concepts

The primary functionality of the naming service is to map logical names to objects. A directory service extends these capabilities of the naming service by storing meaningful attributes along with the objects. These attributes can be used to search in the directory service for stored objects. A directory service is essentially a simple database that provides the ability to query and search based on filters.

Figure 9.5 shows a typical directory service with server objects registering themselves with the directory service using name identifiers and attributes and client applications obtaining the server object reference by querying the directory service with the name identifier and attributes used by the server objects. The interactions between the server objects and the directory service and between the client applications and the directory service happen entirely by using the JNDI API.

[bookmark: ch09fig05]Figure 9.5. Block diagram of clients and servers using a directory service.

[image: graphics/09fig05.gif]


Different directory services are available. The most widely used directory service is the Lightweight Directory Access Protocol (LDAP). LDAP provides both naming and direc tory services. LDAP is normally used in enterprises as a common database to store user information such as user ID, password, department details, and so on. This LDAP database is leveraged as a directory service to authenticate users who are using different enterprise applications. Enterprise Java applications access the information in the LDAP database using the JNDI API.

You have gained an understanding of naming and directory services. Now take a look at the JNDI architecture and the different classes and interfaces in the JNDI API. You will also see how the classes and interfaces in JNDI can be used to write applications to access directory and naming services.










[bookmark: ch09lev1sec5] The Java Naming and Directory Interface

Java continues the unification and standardization process to enable developers to use enterprise technologies with the JNDI API. The JNDI API provides a standard and consistent way for Java applications to access naming and directory services implemented by different vendors or service providers.

Similar to the way JDBC API drivers are used to access different databases, the JNDI API can be used to access naming and directory services provided by different vendors.

JNDI comprises the JNDI API and the JNDI SPI. The JNDI API (application programming interface) is the interface that developers deal with. The JNDI SPI (service provider interface) consists of interfaces that vendors of naming and directory services implement to make their naming and directory services compliant and accessible using the JNDI API. The WebLogic Server implements the JNDI SPI, which enables applications to access and use WebLogic's naming and directory services using the JNDI API. This lesson will focus on the JNDI API only.

Figure 9.6 shows how JNDI achieves the unification of disparate naming and directory service providers. The JNDI architecture consists of four layers:


	Vendor-specific naming and directory services� 
At the lowest level, there are different naming and directory services from different service providers, such as LDAP, DNS, NDS, NIS, RMI, CORBA, and so on. To enable the accessing of these services using JNDI, each of the service providers implements the JNDI SPI. This is similar to the JDBC drivers provided by vendors of different databases. So you will find the service provider of, say, LDAP offering a JNDI "driver" by implementing the JNDI SPI. The JNDI SPI is a consistent and common interface that hides the internal implementation of the respective services of different service providers.



	JNDI SPI� 
The JNDI SPI is the lowest layer that directly interacts with the naming service. The JNDI SPI is a set of interfaces that must be implemented by the vendors of naming or directory services to make their services compliant with the JNDI architecture. Because the JNDI SPI layer is a vendor-specific implementation, the intermediate NamingManager and DirectoryManager classes perform the interaction between the JNDI SPI layer and the JNDI API layer.



	NamingManager and DirectoryManager� 
The NamingManager and DirectoryManager classes are responsible for creating the InitialContext object when a client application uses the JNDI API. The DirectoryManager class subclasses the NamingManager class and is responsible for supporting the creation of the DirContext object.



	JNDI API� 
The final layer, used by server components as well as client applications and components, is the JNDI API layer. The JNDI API layer offers a common and standard mechanism for accessing and using naming and directory services.





[bookmark: ch09fig06]Figure 9.6. JNDI architecture.

[image: graphics/09fig06.gif]


The next section will be covering the important classes in the JNDI API.

[bookmark: ch09lev2sec1] JNDI API

The JNDI API is composed primarily of the following packages:


	javax.naming


	javax.naming.directory


	javax.naming.event


	javax.naming.ldap


	javax.naming.spi




Today's lesson will be focusing on the naming and directory packages because a client using the JNDI API uses the classes in these packages. Now look at the important classes in these two packages in detail.

[bookmark: ch09lev3sec1] javax.naming Package

The interfaces and classes used for accessing naming services are organized in the javax.naming package. Interfaces such as Context and Name and classes implementing these different interfaces (IntialContext, CompoundName, and CompositeName) form part of the javax.naming package. Take a look at the different interfaces and classes in this package.

[bookmark: ch09lev4sec1] The Context Interface

The Context interface in the javax.naming package is the naming context composed of the name and object bindings. The Context interface contains the bind(), rebind(), rename(), lookup(), list(), createSubcontext(), unbind(), and other methods that are used by client applications and server-side components to access and register themselves with the naming service. Apart from these methods, the Context interface contains constants such as INITIAL_CONTEXT_FACTORY, PROVIDER_URL, SECURITY_CREDENTIALS, and so on that are used to set and retrieve the environment properties for different contexts. The InitialContext class implements the Context interface. Take a look at the important methods in the Context interface:


	bind()� 
The bind() method is used by a server component to register itself with the naming service. The bind() method takes the name with which the server object should be bound and the server object as parameters. The bind() method is overloaded. One bind() method takes the name to be used for binding the object as a string value. When using composite names to make your application support generic names, you should use the overloaded bind() method that wraps the name inside a Name object. The method throws a NameAlreadyBoundException if an object with the same name already exists in the naming service.



	rebind()� 
The rebind() method is a variation of the bind() method. Unlike the bind() method, which attempts to create an entry in the naming service for the name used for binding, the rebind() method overwrites any existing entry with the new server object. Like the bind() method, the rebind() method is overloaded. One version of the rebind() method takes a string name and the server object as parameters. The other version wraps the name to be bound inside a Name object and takes the Name object and the server object as parameters.



	rename()� 
The rename() method is used by the server object to bind a new name to the server object in the naming service. The rename() method is also overloaded and takes the old name and new name as either string parameters or wrapped in Name objects.



	lookup()� 
The lookup() method is used by a JNDI client application to locate server objects. The lookup() method, similar to the bind() method, is overloaded and takes the name with which the server object is bound. The name parameter can be either a string or a Name object. The lookup() method returns the reference of the bound object if successful or null if an object reference is not obtained.



	list()� 
The list() method is used to display the contents of the naming service. The list() method is overloaded and takes the name of the naming context of the naming service as a parameter either in string or Name object format. The name of the naming context can be obtained using the getNameInNamespace() method. The list() method returns a NamingEnumeration object, which is essentially an enumerated list of objects in the naming service. To traverse the contents of the NamingEnumeration object, you can use the hasMore() and next() methods of the NamingEnumeration interface.



	createSubcontext()� 
To create a nested hierarchy of objects in the naming service, you can use the createSubcontext() method. The method takes as a parameter the name of the new context that you need to create under the current context. The name of the context can be passed as either a string or as a Name object (using the getNameInNamespace() method). A successful call to the method results in the creation of a subcontext under the current context and returns the new Context object. You can bind objects to this subcontext, thus creating a nested hierarchy of objects.



	unbind()� 
The unbind() method is used to remove the entry of the object bound in the naming service. The unbind() method is overloaded and takes the name in either a string or Name object format.



	close()� 
To free up the resources used by the current context, you should use the close() method.





[bookmark: ch09lev4sec2] The InitialContext Class

The InitialContext class implements all the methods in the Context interface. The IntialContext class is always used when any JNDI operations need to be initiated. Because the InitialContext class implements the Name interface, environment properties to define the state for the InitialContext such as the context provider, security credentials, and so on should be set in an instance of the InitialContext. Hence, a JNDI-compatible service provider will provide the InitialContext class.

[bookmark: ch09lev4sec3] The Name Interface

The Name interface of the javax.naming package provides methods to manipulate the names defined for objects in the naming service. The important methods in the Name interface include add(), remove(), size(), startsWith(), and endsWith(). The CompoundName and CompositeName classes implement the Name interface. Service providers of naming services need to provide the CompoundName and CompositeName classes.

[bookmark: ch09lev4sec4] The CompoundName Class

The CompoundName class implements the methods in the Name interface. The manipulation methods in the CompoundName are primarily used for working with compound names, that is, names defined in a hierarchical format. The names defined in a compound name format have well-defined syntax and structure rules. Service providers for naming services that support compound names provide an implementation of the CompoundName class. A compound name is a name in a single naming system (for example, LDAP) and is made up of a set of components separated by the separator character of that naming system. The ordering of compound names is from right to left.

Here is an example of a compound name:


cn=Teach Yourself WebLogic Server 7.0 in 21 Days, ou=SAMS Publishing 


where the two parts of the compound name are


ou=SAMS Publishing 
cn=Teach Yourself WebLogic Server 7.0 in 21 Days


[bookmark: ch09lev4sec5] The CompositeName Class

The CompositeName class implements the methods in the Name interface. The CompositeName class should be used when the names defined for objects in the naming service follow a composite name format, that is, a set of names in different namespaces. Each of these names in a namespace can be a compound name (that is, a hierarchical name) that can be further broken down. Service providers for different naming services that support compound names provide an implementation of the CompoundName class.

Here is an example of a composite name:


cn=Teach Yourself WebLogic Server 7.0 in 21 Days, 
        ou=SAMS Publishing/examples/jndisrc/JNDISampleApp.java


This example shows a composite name in string format representing the contents of two different namespaces: LDAP and a file system. The first part of the composite name is the LDAP compound name, and the remaining parts are the compound names in the file system namespace separated by the / namespace separator. A lookup() method call using this composite name returns the File object for the JNDISampleApp.java file.

[bookmark: ch09lev3sec2] javax.naming.directory Package

The javax.naming.directory package contains interfaces and classes used for accessing directory services. Interfaces such as DirContext, Attribute, and Attributes and classes implementing these different interfaces (IntialDirContext, BasicAttribute, and BasicAttributes) form part of the javax.naming.directory package. Take a look at the different interfaces and classes in this package.

[bookmark: ch09lev4sec6] The DirContext Interface

The DirContext interface in the javax.naming.directory package extends the javax.naming.Context interface. The DirContext provides additional methods for manipulating attributes associated with objects and names in the directory service. The important methods in the DirContext interface are bind(), createSubContext(), rebind(), and search(). Methods such as bind() and createSubContext() are overloaded to deal with manipulation of attributes along with names and to deal with the same methods (with different signatures) inherited from the Context interface. The InitialDirContext class implements the DirContext interface. Service providers of different directory services need to provide the InitialDirContext class that implements the DirContext interface.

Now you'll look at some methods that demonstrate the use of attributes with names in the directory service.


	bind()� 
The bind() method is similar to the bind() method in the InitialContext interface, with the exception that it takes the Attributes object as an additional parameter. This maintains the association of the name and attributes with the server object in the directory service. The bind() method is overloaded and accepts the name for binding as either a string or Name object.



	rebind()� 
Like the rebind() method in the InitialContext, the rebind() for the DirContext overwrites an existing entry in the directory service. The rebind() method is overloaded and takes as parameters the name to be used for binding (as a string or Name object), the server object, and the attributes to be stored.



	createSubcontext()� 
The createSubcontext() method is used to create a nested context under the current context with the name of the new context and the attributes for the new context as parameters. A successful execution of the createSubcontext() method returns the newly created DirContext object. The createSubcontext() method is overloaded to accept the name of the new subcontext in either string or Name object format.



	search()� 
The search() method is the most frequently used method in the DirContext interface and is overloaded to enable developers to use different combinations for searching. At the simplest level, the search() method takes as param eters the name used to bind the object and the attributes to match. The search() method always returns the NamingEnumeration object that contains an enumeration of all the server objects registered with the context in the directory service that matched the name and search attributes used to perform the search. To perform more fine-grained and complex searches, you can use the SearchControls class. The SearchControls class allows developers to define parameters that limit the scope of the search.





[bookmark: ch09lev4sec7] The InitialDirContext Class

The InitialDirContext class implements the methods in the DirContext interface. Like the InitialContext class that provides the functionality for the methods in the Context interface, the InitialDirContext class provides the functionality for the methods in the DirContext class. Moreover, because the InitialDirContext class also extends the InitialContext class, it automatically inherits the functionality that implements the methods in the Context interface.

[bookmark: ch09lev4sec8] The Attribute Interface

The Attribute interface in the javax.naming.directory package defines the ways to access and manipulate an attribute of an object in a namespace. An attribute can contain zero or more values that may or may not be ordered. The important methods in the Attribute interface are add(), remove(), get(), set(), and so on. The BasicAttribute class in the javax.naming.directory package implements the Attribute interface.

[bookmark: ch09lev4sec9] The BasicAttribute Class

The BasicAttribute class in the javax.naming.directory package implements the methods in the Attribute interface. Server objects that need to set an attribute along with their name in the directory interface or client applications that need to search objects in a directory service based on an attribute use the BasicAttribute class.

[bookmark: ch09lev4sec10] The Attributes Interface

The Attributes interface contains methods to manipulate a collection of Attribute objects. The important methods in this interface are related to retrieving and setting attributes for an object.

[bookmark: ch09lev4sec11] The BasicAttributes Class

The BasicAttributes class in the javax.naming.directory package provides the underlying functionality for the methods in the Attributes interface.

[bookmark: ch09lev2sec2] Named Resources in WebLogic Server

WebLogic Server supports different types of named resources that can be looked up and used by client applications or components using the JNDI API. Examples of resources that can be registered in the naming service of WebLogic Server are as follows:


	Database connections� 
The implementation class of the DataSource interface can be bound in the naming service and this JDBC connection can be retrieved by different applications or components as needed.



	Message queues and message topics� 
JNDI is the ideal way to store these references.



	EJB components� 
EJB components such as session beans, entity beans, and message beans can be registered in a naming service to make them available to other applications or components. Specifically, the home interface for session beans and entity beans, which is the creation factory for EJBs, is registered in WebLogic Server's naming service.





Because WebLogic Server provides its own implementation of the JNDI SPI, it provides its own implementation of the InitialContext environment and context factory. Context creation using WebLogic Server's extension to the JNDI API can be done in three ways:


	Using a hash table� 
The simplest way to create a context that uses WebLogic Server's implementation of JNDI is to set the Context.INITIAL_CONTEXT_FACTORY property to weblogic.jndi.WLInitialContextFactory in a hash table. Also, the Context.PROVIDER_URL property should be set to the URL where the WebLogic Server is running. The default value for this is t3://localhost:7001. This hash table is then passed to the constructor of the InitialContext class when it creates a new InitialContext object.



	Using the WebLogic Environment class� 
The Environment class is a WebLogic Server�specific class that simplifies the creation and setting of values for the InitialContext. To use the Environment class, create a new Environment object. Use the methods provided by the Environment class such as setInitialContextFactory(), setProviderUrl(), setSecurityPrincipal(), setSecurityCredentials(), and so on to set the relevant context factory, provider URL, and security details. After the Environment object is populated with these values, invoke the getInitialContext() method of the Environment class, which returns the constructed javax.naming.Context object.



	On the WebLogic Server side� 
Java classes or EJBs deployed in the WebLogic Server also need to use the JNDI API to look up objects in the naming service. But because these execute within the JVM of WebLogic Server, these server-side objects do not need to set the Context.PROVIDER_URL property using either of the two previous methods. On the server side, a construction of a new InitialContext object automatically populates the Context object with WebLogic Server�specific values.














[bookmark: ch09lev1sec6] Sample Program

Today you will write a sample application that demonstrates the use of the JNDI APIs. The sample application shows the use of a server application component that registers with WebLogic Server's naming service and a client application that uses JNDI to look up and interact with the server application component. The sample application shows the interaction between a customer and waiter in a restaurant. You will incrementally build the restaurant application's components over the next days' lessons, which cover Enterprise JavaBeans (EJBs). The actual designing of the restaurant application is discussed in the next days. For this application, you will write a simple set of Java classes that perform the role of the server component and client application separately from any support classes that may be required. Hence, you will focus on the use of the JNDI APIs by the server component and the client application and not on the actual design of the server component of the application.

Because the sample program covers the interactions between a customer and a waiter in a restaurant, the central classes of the sample application are modeled on these entities. The class design consists primarily of the Restaurant, Customer, and WaiterImpl classes implementing the services defined in the WaiterInterface interface.

Put simply, a customer looks up the list of restaurants in a directory (such as a phone book), chooses one restaurant, and finds its location. In this case, the restaurant is The_Taste_Of_Sams restaurant. The Restaurant class has a WaiterInterface object bound in WebLogic Server's naming service ready to service the customer modeled by the Customer class. Once the customer enters the restaurant, the Customer class looks up the WaiterInterface object from WebLogic Server's naming service using the JNDI API, obtains a reference to the WaiterInterface object, and begins its interaction with it till the time the customer is present in the restaurant. Simple functionality, isn't it? For brevity's sake, you will not cover the support classes because the same problem statement is taken up in tomorrow's lesson, where the entire design is discussed again.

[bookmark: ch09lev2sec3] Server-side

Now consider the source code for the core classes and interfaces of this application. The first piece of code that you will write is for the service methods of the waiter in the WaiterInterface interface (Listing 9.1). These methods essentially define the life cycle of the interaction between the customer and the waiter, starting from getMenu() all the way down to the final step, getCheck().

[bookmark: ch09list01]Listing 9.1 WaiterInterface.java


/******************************************************************************
  * Class Name   : WaiterInterface.java
  * Description  : Interface for Waiter class. Defines the methods that can be
  *                performed by the Waiter class.
  * @author Mandar S. Chitnis, Lakshmi AM, Pravin S. Tiwari.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.jndi;
import java.util.*;
public interface WaiterInterface extends java.io.Serializable
{
       public MenuList getMenu();
       public void getOrder(MenuItem orderedItem, int quantity);
       public void confirmOrder();
       public ChefInterface getChefFromChefPool();
       public Vector serveCookedItem();
       public float getCheck();
}


The WaiterImpl class (Listing 9.2) implements the methods in the WaiterInterface interface. The WaiterImpl class uses support classes to create the functionality of these methods. For the purpose of studying JNDI, you do not need to see the details of this class. For your purposes, WaiterImpl is just a server application component (which uses support classes) that will be registered in the WebLogic Server's naming service.

[bookmark: ch09list02]Listing 9.2 WaiterImpl.java


/******************************************************************************
  * Class Name   : WaiterImpl.java
  * Description  : Implements all methods of the WaiterInterface.java class
  * @author Mandar S. Chitnis, Lakshmi AM, Pravin S. Tiwari.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.jndi;
import java.util.*;
public class WaiterImpl implements WaiterInterface
{
       //defining private and public variables, for the list of items ordered
       //by client, and items cooked by chef
       private Vector orderedItemsList = new Vector();
       private Vector cookedItems = new Vector();
       public String tempString = "Trial String";
       //method called by client to get a list of Menu items.
       public MenuList getMenu(){
              return MenuList.getMenu();
       }

       //method called by client to get the order.
       //The client gets the menu item id from the menu list,
       //and also specifies the number of items.
       public void getOrder(MenuItem orderedItem, int quantity){
              orderedItemsList.addElement(new Order(orderedItem, quantity));
       }

       //the client calls this method to confirm his order.
       //When he does this, the waiter requests for a chef available from
       //the chef pool, and sends the item to be prepared to the chef.
       //The chef returns the cooked item. The waiter then collects all
       //the cooked items into his tray (the global vector),
       //returns the cook into the cook pool.
       public void confirmOrder(){
              CookedItemImpl currentCookedItem;
              MenuItem menuItemToBeProcessed;
              Enumeration orderedItemsEnum = orderedItemsList.elements();
              while(orderedItemsEnum.hasMoreElements())
              {
                     ChefInterface currentChef = getChefFromChefPool();
                     menuItemToBeProcessed =
                             ((Order)orderedItemsEnum.nextElement()).getItem();
                     currentCookedItem =
                             currentChef.cookItem(menuItemToBeProcessed);
                     cookedItems.addElement(currentCookedItem);
                     PoolClass.returnChef(currentChef);
              }
       }

       //called by the waiter to get a chef from the chef pool
       public ChefInterface getChefFromChefPool(){
              return PoolClass.getChef();
       }

       //performed by the waiter after all the items are cooked,
       //and collected in the vector, and then serves the client.
       public Vector serveCookedItem(){
              return cookedItems;
       }

       //called by the client, to get his check.
       public float getCheck(){
              float checkSum = 0;
              Enumeration orderedItemsEnum = orderedItemsList.elements();
              while(orderedItemsEnum.hasMoreElements())
              {
                     Order individualCurrOrder =
                             (Order)orderedItemsEnum.nextElement();
                     checkSum +=
                             (individualCurrOrder.getItem()).getItemPrice()
                             *individualCurrOrder. getQty();
              }
              return checkSum;
       }
}


So who does the registering of the WaiterImpl server component in WebLogic Server's naming service? The registering of the WaiterInterface object�that is, the WaiterImpl class�is carried out by the Restaurant class. You need to study the Restaurant class because the JNDI APIs come into play here; see Listing 9.3.

[bookmark: ch09list03]Listing 9.3 Restaurant.java


/******************************************************************************
  * Class Name   : Restaurant.java
  * Description  : Binds waiters when the customer enters the Restaurant for the
  *                first time.
  * @author Mandar S. Chitnis, Lakshmi AM, Pravin S. Tiwari.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.jndi;
import javax.naming.*;
import java.util.*;
import java.io.*;
import java.text.*;
public class Restaurant
{
       private static boolean waitersBound=false;
       public String enterRestaurant(){
              if(!waitersBound){
                     bindWaiters();
              }
              return "Welcome To The Taste of Sams";
       }
       public void bindWaiters(){
      Context ctx = null;
      try {
        Hashtable env = new Hashtable();
        env.put(
          Context.INITIAL_CONTEXT_FACTORY,
          "weblogic.jndi.WLInitialContextFactory"
        );
        ctx = new InitialContext(env);
        System.out.println("Initial context created");
        WaiterImpl WaiterObj = new WaiterImpl();
        WaiterObj.tempString = "This is inside the restaurant now";
        String bindName = "WaiterObj";
        // Create a unique String object (bindStr) and bind it to (bindName)
        try {
          ctx.bind(bindName, WaiterObj);
          System.out.println("Bound '" + WaiterObj + "' to '"+bindName+"'
                  for the first time.");
        }
        catch (NameAlreadyBoundException e) {
          // Binding already exists.
          // As for the createSubcontext() method, this exception is not thrown
          // by the WebLogic implementation of Context when the name is aleady
          // bound to an identical object. However, you have created a unique
          // string by including the date and time here.
          // Run the example more than once in the same
          // WebLogic Server session and the exception will be thrown.
          System.out.println("Overriding old binding. Rebinding '" +
                             WaiterObj +"' to '"+bindName+"'.");
          // Force a new binding
          ctx.rebind(bindName, WaiterObj);
        }
      }
      catch (NamingException e) {
        System.out.println(e.toString());
      }
      finally {
        if (ctx != null) {
          try {
            ctx.close();
          } catch (NamingException e) {
            System.out.println("Failed to close context due to: " + e);
          }
        }
      }
       }//end of bindWaiters
}


Listing 9.3 shows the two methods in the Restaurant class, enterRestaurant() and bindWaiters(). The enterRestaurant() method is called by the Customer class when the customer enters the restaurant.


public String enterRestaurant(){ 
       if(!waitersBound){
              bindWaiters();
       }
       return "Welcome To The Taste of Sams";
}


The enterRestaurant() method checks the waiterBound Boolean flag to verify whether the WaiterInterface object is bound to the naming service. If not, the bindWaiters() method is called. Now study the JNDI API calls used in this method.

The first API call is to initialize WebLogic Server's context factory by setting the appropriate values in the hash table used in the creation of the InitialContext object.


       public void bindWaiters(){ 
      Context ctx = null;
      try {
        Hashtable env = new Hashtable();
        env.put(
          Context.INITIAL_CONTEXT_FACTORY,
          "weblogic.jndi.WLInitialContextFactory"
        );
        ctx = new InitialContext(env);
        System.out.println("Initial context created");
...
}


After the context is initialized, the Restaurant class instantiates a WaiterInterface object and binds it to the naming service using the bind() method of the InitialContext object. The name used to bind the WaiterInterface object to the naming service is WaiterObj.


WaiterImpl WaiterObj = new WaiterImpl(); 
WaiterObj.tempString = "This is inside the restaurant now";
String bindName = "WaiterObj";
        // Create a unique String object (bindStr) and bind it to (bindName)
        try {
          ctx.bind(bindName, WaiterObj);
          System.out.println("Bound '" + WaiterObj + "' to '"+bindName+"'
                  for the first time.");
        }
        catch (NameAlreadyBoundException e) {
              ...
       }


The bind() method throws the NameAlreadyBoundException exception if an object with the same name�that is, WaiterObj�is bound in the naming service. If an object with the same name exists, you overwrite the existing object reference in the naming service with the new object reference using the rebind() method call, as shown in the following code snippet.


... 
      }
        catch (NameAlreadyBoundException e) {
          // Binding already exists.
          // As for the createSubcontext() method, this exception is not thrown
          // by the WebLogic implementation of Context when the name is already
          // bound to an identical object. However, you have created a unique
          // string by including the date and time here. Run the example more than
          // once in the same WebLogic Server session
          // and the exception will be thrown.
          System.out.println("Overriding old binding. Rebinding '" +
                             WaiterObj +"' to '"+bindName+"'.");
          // Force a new binding
          ctx.rebind(bindName, WaiterObj);
      }


At the end, the Restaurant class frees up the resources used by the InitialContext object using the close() method.


finally { 
        if (ctx != null) {
          try {
            ctx.close();
          } catch (NamingException e) {
            System.out.println("Failed to close context due to: " + e);
          }
        }
      }


[bookmark: ch09lev2sec4] Client Side

Today's lesson has covered the server-side use of the JNDI API, where server components register with the naming service to advertise their services. Now look at the more important and widely used client-side part of the JNDI API. The Customer class extensively uses the client-side JNDI API for naming as well as directory services.

As discussed earlier, the Customer class looks up a directory service to select a Restaurant class. Using a directory service such as LDAP is not possible for this sample application. Hence, you use a .prop properties file like a phone book to store information about the different restaurants.

You use a special freeware set of Java classes, the FSContext package, to simulate the directory services on the contents of the properties file. The freeware set of Java classes can be downloaded from http://java.sun.com/products/jndi/index.html#DOWNLOAD12.

Click the Continue button, which takes you to the Terms and Conditions page. Accept the terms and conditions by clicking the Accept button. Finally, click the link for FS Context (File system service provider, 1.2 beta 3 release) and download the file named fscontext-1_2-beta3.zip. The fscontext-1_2-beta3.zip file contains the two Java archive files fscontext.jar and providerutil.jar.

The contents of the .prop properties file appear in Listing 9.4.

[bookmark: ch09list04]Listing 9.4 RestaurantProps.prop


RestaurantNames=The_Taste_Of_Sams,Mediterranean_Excellence,
        Indian_Shahi_Khazana,FoodSeco
The_Taste_Of_Sams_City=Chicago
The_Taste_Of_Sams_State=Illinois
The_Taste_Of_Sams_Type=Fastfood


The list of restaurants is the value of the RestaurantNames property. The list contains the names The_Taste_Of_Sams, Mediterranean_Excellence, Indian_Shahi_Khazana, and FoodSeco. The details for each restaurant are given after this: the city, state, and specialty of the restaurant. These are the attributes for the restaurant that will be searchable using the FSContext directory-service-simulation Java classes. Listing 9.5 shows the code for the Customer class.

[bookmark: ch09list05]Listing 9.5 Customer.java


/******************************************************************************
  * Class Name   : Customer.java
  * Description  : Customer of the restaurant. Does a lookup for the name of
  *                the restaurant. Then gets a waiter, orders dishes, and then
  *                finally, gets the check.
  * @author Mandar S. Chitnis, Lakshmi AM, Pravin S. Tiwari.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

import com.sams.learnweblogic7.jndi.*;
import javax.naming.*;
import javax.naming.directory.*;
import java.util.*;
import java.io.*;
import java.text.*;
public class Customer{
       private static final String DESIGN_DASH =
               "--------------------------------------------------------------";
  public static void main(String[] args) {

      //create a context object. First create env Hashtable and pass the
      //Hashtable as a parameter to the constructor.

      Context ctx = null;
      try {
        Hashtable env = new Hashtable();
        env.put(Context.INITIAL_CONTEXT_FACTORY,
                "weblogic.jndi.WLInitialContextFactory");
        ctx = new InitialContext(env);
        System.out.println("Created new initial context");
          Hashtable restaurantEnv = new Hashtable();
          restaurantEnv.put(Context.INITIAL_CONTEXT_FACTORY,
                  "com.sun.jndi.fscontext.RefFSContextFactory");
          restaurantEnv.put(Context.PROVIDER_URL,"file:/c:/book");
          Context initCtx = new InitialDirContext(restaurantEnv);
          System.out.println("Initial Directory context created");
          try{
            File restPropsFile = (File)initCtx.lookup("code" + File.separator +
                    "Jndi" + File.separator + "Client" + File.separator +
                    "RestaurantProps.prop");
                     FileInputStream restPropsFileInputStream = new
                             FileInputStream(restPropsFile);
                     Properties restaurantProps = new Properties();
                     restaurantProps.load(restPropsFileInputStream);
                     //decided to go to the restaurant - "The taste of Sams"
                     String restaurantCity =
                             restaurantProps.
                             getProperty("The_Taste_Of_Sams_City");
                     System.out.println(restaurantCity);
                     String restaurantState =
                             restaurantProps.
                             getProperty("The_Taste_Of_Sams_State");
                     System.out.println(restaurantState);
                     String restaurantType =
                             restaurantProps.
                             getProperty("The_Taste_Of_Sams_Type");
                     System.out.println(restaurantType);
              }
              catch(Exception e){
                     e.printStackTrace();
              }
       /**
         * Since the client enters the restaurant,
         * to enter, create a restaurant object.
         * Then enter the restaurant by calling the enterRestaurant method.
         * Perform a context lookup for the Waiter Object.
         * Then perform a lookup for the waiter object.
       **/
         String bindName = "WaiterObj";
         try {
              Restaurant samsRestaurant = new Restaurant();
              String welcomeString = samsRestaurant.enterRestaurant();
              System.out.println(DESIGN_DASH);
              System.out.println(welcomeString);
              WaiterImpl thisWaiterObj = (WaiterImpl)ctx.lookup(bindName);
              //once the waiter object is obtained,
              //request the waiter to get the menu list.
              MenuList myMenuList = thisWaiterObj.getMenu();
              System.out.println(DESIGN_DASH);
              System.out.println("Menulist returned");
              //ordering items 1, 2 and 3.
              //To do that, picking up the items from the menulist first.
              MenuItem orderedItem1 = (MenuItem)myMenuList.get("1");
              MenuItem orderedItem2 = (MenuItem)myMenuList.get("2");
              MenuItem orderedItem3 = (MenuItem)myMenuList.get("3");
              thisWaiterObj.getOrder(orderedItem1, 1);
              thisWaiterObj.getOrder(orderedItem2, 2);
              thisWaiterObj.getOrder(orderedItem3, 3);
              //confirming the order
              thisWaiterObj.confirmOrder();
              //once the waiter has confirmed the order,
              //the waiter serves the items.
              Vector cookedItems = thisWaiterObj.serveCookedItem();
              System.out.println(DESIGN_DASH);
              System.out.println("The served items are:");
              Enumeration servedItemsEnum = cookedItems.elements();
              while(servedItemsEnum.hasMoreElements()){
                     CookedItemImpl servedItem =
                             (CookedItemImpl)servedItemsEnum.nextElement();
                     System.out.println(DESIGN_DASH);
                     System.out.println("Item Name :"+servedItem.getItemName());
                     System.out.println
                             ("Serving Size :"+servedItem.getServingSize());
                     System.out.println("Taste of Item
                             :"+servedItem.getTaste());
                     System.out.println
                             ("Ingredients of Item
                             :"+servedItem.getIngredients());
                     System.out.println
                             ("Temperature of Item
                             :"+servedItem.getTemperature());
              }
              //After serving, the client requests the check.
              float bill = thisWaiterObj.getCheck();
              System.out.println("Your bill is $"+bill);
         }
         catch (NamingException e) {
              System.out.println(e.toString());
         }
    }
    catch (NamingException e) {
              System.out.println(e.toString());
       }
       finally {
              if (ctx != null) {
              try {
                     ctx.close();
              } catch (NamingException e) {
                     System.out.println("Failed to close context due to: " + e);
              }
       }
  }
 }
}


Following the steps in the life cycle of a JNDI application, the Customer class initializes the WebLogic Server's context factory in order to interact with WebLogic Server's naming service.


try { 
        Hashtable env = new Hashtable();
        env.put(
          Context.INITIAL_CONTEXT_FACTORY,
          "weblogic.jndi.WLInitialContextFactory"
        );
        ctx = new InitialContext(env);
        System.out.println("Created new initial context");
...
}


After creating the initial context for the naming service, the Customer class creates a directory context to access the directory services provided by the FSContext Java classes package.


Hashtable restaurantEnv = new Hashtable(); 
restaurantEnv.put(Context.INITIAL_CONTEXT_FACTORY,
        "com.sun.jndi.fscontext.RefFSContextFactory");
restaurantEnv.put(Context.PROVIDER_URL,"file:/c:/book");
Context initCtx = new InitialDirContext(restaurantEnv);
System.out.println("Created new initial context");
try{
       File restPropsFile =
               (File)initCtx.lookup("code" + File.separator + "Jndi" +
               File.separator +
               "Client" + File.separator + "RestaurantProps.prop");
       FileInputStream restPropsFileInputStream =
               new FileInputStream(restPropsFile);
       Properties restaurantProps = new Properties();
       restaurantProps.load(restPropsFileInputStream);
       //decided to go to the restaurant - "The taste of Sams"
       String restaurantCity =
               restaurantProps.
               getProperty("The_Taste_Of_Sams_City");
       System.out.println(restaurantCity);
       String restaurantState =
               restaurantProps.
               getProperty("The_Taste_Of_Sams_State");
       System.out.println(restaurantState);
       String restaurantType =
               restaurantProps.
               getProperty("The_Taste_Of_Sams_Type");
       System.out.println(restaurantType);
}
catch(Exception e){
       e.printStackTrace();
}


For creating the directory context, Customer class creates an InitialDirContext object and passes it the values of the FSContext directory service in the restaurantEnv hash table. The context factory for the directory service is com.sun.jndi.fscontext.RefFSContextFactory and the provider URL is file:/c:/book. After creating the directory context, the Customer class performs a lookup in the directory service for the file system to obtain the object associated with the RestaurantProps.prop properties file. The directory service returns the File object that represents the handle to the RestaurantProps.prop file. The Customer class uses the File object to read the properties, chooses to visit the The_Taste_Of_Sams restaurant, and reads these properties. The preceding code snippet shows the use of the FSContext directory services to locate a restaurant.

The next step for the Customer class is to enter the restaurant using the enterRestaurant() method. This method in the Restaurant class, as you recall, binds the WaiterInterface object to the naming service if the object is not already bound.

After the naming context is initialized, the Customer class queries WebLogic Server's naming service to obtain the reference to the WaiterInterface object using the lookup() method on the IntialContext object of the naming service, as shown in this code snippet:


String bindName = "WaiterObj"; 
try {
     Restaurant samsRestaurant = new Restaurant();
     String welcomeString = samsRestaurant.enterRestaurant();
     System.out.println(DESIGN_DASH);
     System.out.println(welcomeString);
     WaiterInterface thisWaiterObj =
             (WaiterInterface)ctx.lookup(bindName);
     //once the waiter object is obtained,
     //request the waiter to get the menu list.


Now that the Customer class has the WaiterInterface object reference with it, the Customer class invokes the different service methods of the WaiterInterface interface implemented by the WaiterImpl class.

This completes your study of the client-side JNDI APIs used by the Customer class. You will now compile all the classes of the restaurant application.

[bookmark: ch09lev2sec5] Compile the Program

Use the provided compile.bat batch file to compile the classes and interfaces of the restaurant application. Because you are using the FSContext directory service packages in the application, the compile.bat file sets the location of the Java archive files fscontext.jar and providerutil.jar in the CLASSPATH.

The items that are compiled by the batch file include the Restaurant and WaiterImpl classes, the WaiterInterface interface, and the Customer JNDI client Java classes. The batch file compiles the files of the restaurant application located in the C:\book\code\Jndi\src\*.java directory.

The command for compiling is


javac �d C:\bea\user_domains\mydomain\applications\myWebApp\WEB-INF\classes 
          *.java C:\book\code\Jndi\src\.java


After you generate the .class files for the source code, the next step is to deploy the application.

[bookmark: ch09lev2sec6] Deploy the Program

The only setting required to deploy the application is to include the Java archive files of the FSContext directory service package that the application will be using. Add the location of the fscontext.jar and providerutil.jar Java archive files to the CLASSPATH before executing the restaurant application.

[bookmark: ch09lev2sec7] Execute the Program

Finally, execute the restaurant application to see the output. Because the server component is registered by the Restaurant application when the Customer class invokes the enterRestaurant() method, you need only to execute the Customer class using this command:


java Customer 


After executing the Customer class, you should see the same output as shown in Figure 9.7.

[bookmark: ch09fig07]Figure 9.7. The output of the Customer class in the command-prompt window.

[image: graphics/09fig07.jpg]











[bookmark: ch09lev1sec7] Summary

Today's lesson covered the concepts of the Java Naming and Directory Interface (JNDI). You started the day studying the concepts of naming and directory services. You also looked at the life cycle of a JNDI application and the steps for writing the server- and client-side parts of a JNDI application. After this you studied the important classes and interfaces in the JNDI API that are part of the javax.naming package and are used by client applications and server objects to interact with a naming service. Then you took a look at the classes and interfaces in the javax.naming.directory package. Finally, you wrote a sample JNDI application that demonstrated the use of the naming and directory services.

The JNDI API is the primary means of registering and accessing J2EE server-side components such as EJBs along with JDBC DataSources and message queues. An understanding of the use of the JNDI API will put you on a firm footing to study EJBs in the coming days.










[bookmark: ch09lev1sec8] Q&A

	[bookmark: qad1e27661]Q1:	How can I use a DataSource connection configured in the WebLogic Server in my client application?



	[bookmark: qad1e27666]
          A1:
        	DataSource connections in a WebLogic Server are added to the server's naming service. Thus, to use a DataSource connection in the client application, you should use the lookup() method of the Context object of the JNDI API. After obtaining the object reference from the context, you should typecast it to a DataSource type to use it in the client application.



	[bookmark: qad1e27687]Q2:	How do I use JNDI for accessing Enterprise JavaBeans?



	[bookmark: qad1e27695]
          A2:
        	You will be studying Enterprise JavaBeans in more detail in the next few days. The short answer is that when EJBs are deployed in WebLogic Server, they are registered in the naming service. Client applications can use the lookup() method in the JNDI API to access the EJBs.















[bookmark: ch09lev1sec9] Workshop

The quiz and exercises are provided to help solidify your understanding of the material covered today. Answers to the quiz questions and exercises are in Appendix A. Try to understand the quiz and exercise answers before continuing tomorrow's lesson.










[bookmark: ch09lev1sec10] Quiz

	[bookmark: ch09que01]1:	How do you register a server object with the naming service?



	[bookmark: ch09que02]2:	How do you look up a server object registered in the naming service?



	[bookmark: ch09que03]3:	After you've recompiled a server object, how do you register it again in the naming service without stopping the naming service?















[bookmark: ch09lev1sec11] Exercises

	[bookmark: ch09que04]1:	Write a sample program that lists the contents of the root named context of WebLogic Server.



	[bookmark: ch09que05]2:	Write a JNDI application to create a named subcontext within the root context of WebLogic Server's naming service. Add a server object to the named subcontext, list the contents of the subcontext, and then unbind the object from the named subcontext.



	[bookmark: ch09que06]3:	Write a JNDI application that uses the FSContext directory service package to interact with the file system. List the contents of the directory service.















[bookmark: ch10]Day 10. Stateful Session Beans

Up to this point you have covered Java servlets, JavaServer Pages, and Java Database Connectivity technologies supported by WebLogic Server 7.0. Over the next few days, you will spend time exploring the next set of enterprise technologies that are a part of the J2EE specification: the Enterprise JavaBean (EJB) component model.

The primary goal of the EJB component model is to define a standard and consistent way for server-side application components to be written and deployed on all application servers that support the EJB specification. In essence, EJB brings the same Write Once Run Anywhere concept of standard Java to server-side components. Later today, you will see how the EJB specification forces vendors of the EJB containers in application servers like WebLogic Server to adhere to the EJB design contracts. You already covered the concepts of various technologies that are part of J2EE and the EJB component model during Day 2, "Understanding J2EE Concepts."

Before you proceed you need to understand what an EJB is. An EJB is a Java class residing on the server side and implements the business logic for multitier enterprise applications. The EJB specification aims to standardize the development of these server-side Java classes. As a result, the EJB specification has clearly demarcated the middle-tier of the three-tier architecture from a combined business logic layer into two parts: the transactional business logic layer and the data logic layer. For each of these layers, the EJB specification defines standard component models to develop transactional business logic components and data logic components.

The EJB specification defines that transactional business logic can be built using session beans. For the data logic, the EJB specification defines entity beans. A third type of component model that the EJB specification defines is message beans. You will be studying data logic�capable entity beans and messaging-capable message beans in the coming days. Today and tomorrow you will be focusing on learning about the two types of session beans�stateful session beans and stateless session beans.










[bookmark: ch10lev1sec1] WebLogic's Support for Enterprise JavaBeans

The EJB specification has matured from 1.1 to 2.0 with lots of attractive new features. WebLogic Server is one of the first application servers to provide support for both the EJB 1.1 and EJB 2.0 specifications. This means that developers can develop applications for both EJB specification versions. In addition, EJB 1.1�compliant applications can be easily migrated and deployed to the EJB 2.0 specification using WebLogic Server. WebLogic Server provides tools to enable developers to migrate applications compliant with the EJB 1.1 specification to the EJB 2.0 specification. The WebLogic Server supports the complete EJB 2.0 specification, from WebLogic Server version 6.1 onward.

In Figure 10.1 you can see the EJB container within the WebLogic Server. The WebLogic Server fulfills the roles of EJBServerProvider and EJBContainerProvider specified in the EJB 2.0 specification. The WebLogic Server provides an EJB container compliant with the EJB 2.0 specification with required services such as component management, connection and instance pooling, security services, and transaction services. Because the current specification assumes that the roles of EJBServerProvider and EJBContainerProvider are analogous, the WebLogic Server fulfills both of these EJB specification roles.

[bookmark: ch10fig01]Figure 10.1. WebLogic Server and its components�EJBs.

[image: graphics/10fig01.jpg]


The current version (7.0) of WebLogic Server continues this support for the EJB 2.0 specification by introducing support for the following new features:


	Support for message-driven beans (part of the new EJB 2.0 specification)� 
The major new addition in the EJB 2.0 specification is the inclusion of a new bean type: the message-driven bean. With message beans, the EJB specification provides support for writing stateless beans that can act as Java Message Service (JMS) API clients and process messages from a message queue. This integration of the JMS API, a part of the J2EE enterprise API suite, enables developers to write asynchronous processing applications.



	Local interfaces for session and entity beans to improve performance� 
From the experience of developers with the EJB 1.1 specification, a major drawback that was noted was the poor performance of accessing EJBs within the same JVM. The EJB 2.0 specification provides a concept called local interfaces for session and entity beans. Local interfaces can be used to write EJBs that can be accessed in the same JVM. This avoids the overhead associated with accessing a bean in the same JVM that uses the remote interface. Both session and entity beans can implement a local interface.



	New design for container-managed persistence (CMP)� 
The biggest drawback in the EJB 1.1 specification was the design of CMP. The limitations found in the CMP design of the EJB 1.1 specification have been overcome to a certain extent in the new CMP design of the EJB 2.0 specification. The major change implemented is support for container-managed relationships among entity beans.



	EJB-QL language to query EJBs in CMP� 
To support the new CMP model of container managed relationships, the EJB 2.0 specification defines a meta-language called EJB-Query Language (EJB-QL).





These new features of the EJB 2.0 specification supported by WebLogic Server 7.0 will be covered in coming days.










[bookmark: ch10lev1sec2] Life Cycle of a Stateful Session EJB

In Figure 10.2 you can see that there are three stages in the life cycle of a stateful session bean: creation, process operations, and termination.

[bookmark: ch10fig02]Figure 10.2. Life cycle of a stateful session bean.

[image: graphics/10fig02.gif]


[bookmark: ch10lev2sec1] Creation

The life cycle of a session bean begins when a client application looks up the reference of the EJBHome of a stateful session bean and calls the create() method of the EJBHome to obtain a reference to the remote object of the stateful session bean. Because stateful session beans maintain conversational state with a client, the EJB container does not maintain a pool of stateful session bean instances. For each different client, the EJB container in the WebLogic Server creates an instance of the stateful session bean. For every subsequent request from the client, the same stateful session bean services the client requests. This initiates the process of creation of the stateful session bean by the EJB container in the WebLogic Server. The EJB container creates a new instance of the stateful session bean class on receiving the first request from a new client application. The stateful session bean remains associated with the client application through the end of its life cycle.

After this, the EJB container invokes the first callback method of the stateful session bean, which is the setSessionContext() method, and passes the SessionContext object. The stateful session bean uses this object throughout its life cycle to maintain conversational state with the client application.

In the next step of the creation process of the stateful session bean, the EJB container in the WebLogic Server invokes the ejbCreate() method of the bean that matches the signature of the create() method called by the client application on the EJBHome. After invoking the ejbCreate() method, the reference of the remote object of the stateful session bean is returned to the client application. The client application uses this remote object reference to invoke business methods published in the remote interface.

The stateful session bean is now active and ready to process the client application requests.

[bookmark: ch10lev2sec2] Process Operations

Because stateful session beans are essentially transactional in nature, they in turn invoke other EJBs. For example, stateless session beans and entity beans are invoked upon receiving remote method invocations from the client application. During the conversational state, the EJB container maintains the stateful session bean in two states: active or passive. A stateful session bean in an active state remains in memory in the EJB container. The EJB container in the WebLogic Server determines which of the active stateful session beans are not being invoked frequently by client applications.

Once the EJB container determines that a stateful session bean has not been used for quite some time, the EJB container optimizes resources by removing the active stateful session bean from its memory and saving its state to disk. This is called passivation. When a stateful session bean is passivated by the EJB container, the EJB container invokes the ejbPassivate() method of the stateful session bean.

If a client application invokes a request on a passivated stateful session bean, the EJB container performs an activation of the stateful session bean. This essentially consists of reconstructing the state of the session bean from the disk. During this activation process, the EJB container invokes the ejbActivate() method of the stateful session bean.

The ejbActivate() and ejbPassivate() callback methods enable the stateful session bean to perform any restoration, cleanup, or any intermediate processing before the stateful session bean is activated or passivated by the EJB container.

The stateful session bean goes through activate and passivate states throughout its life cycle till it is terminated by the EJB container.

[bookmark: ch10note01]Note

Fields declared in the stateful session bean to be of type transient will not have their state maintained during passivation and activation of the stateful session bean.


 

[bookmark: ch10lev2sec3] Termination

There are two ways for a stateful session bean to be terminated by the EJB container. The normal way to terminate a stateful session bean is for the client application to call the remove() method. On receiving the remove() request from the client application, the EJB container unloads the loaded session bean from memory and invokes the ejbRemove() callback method. The ejbRemove() method enables the session bean to perform cleanup and the releasing of resources. The loaded session bean is then destroyed by the EJB container.

The second way for an EJB to be terminated is for the session bean to be timed out. If a timeout occurs, the EJB container removes the session bean from memory and disassociates it from the client application.

[bookmark: ch10lev2sec4] Flowchart for Developing a Stateful Session Bean

Now look at the steps involved in developing a stateful session bean; see Figure 10.3.

[bookmark: ch10fig03]Figure 10.3. Flowchart for developing a stateful session bean.

[image: graphics/10fig03.jpg]


The first step is to define the requirements of the application. This involves understanding the different entities involved, their interaction, and the work flow of the application.

In the second step, you will identify the primary actors in the application and their interactions. This will help you to determine which of the actors can be modeled as client components and which of them can be modeled as session beans, either stateful or stateless. The actors that perform business logic processing and need to maintain state with other actors are candidates for being implemented as stateful session beans. In this design step, you need to create the class diagrams and sequence diagrams. Then, write the different classes and interfaces of the stateful session bean and the other application classes. For the stateful session bean, define the following:


Remote Interface extends javax.ejb.EJBObject 
Home Interface extends javax.ejb.EJBHome
Session Bean Implementation class implements javax.ejb.SessionBean


The third step involves compiling all the source code Java files and generating .class files. After this you register the stateful session bean in the deployment descriptor files ejb-jar.xml and weblogic-ejb-jar.xml. These deployment descriptor files must be copied to the subdirectory META-INF under the directory where your source files are located. Once your .class files and deployment descriptor files are ready, you must package them all together in a Java archive file. This Java archive package in turn must be compiled using the weblogic.ejbc compiler to generate the final Java archive, which contains the EJB container-generated classes for the EJBHome, EJBObject, and the stub and skeleton classes.

Finally, you need to deploy the Java archive generated from the previous step in the WebLogic Server environment. Deploying the stateful session EJB can be done in three ways:


	Admin Console� 
Configure a New EJB



	Admin Console� 
Install a New EJB



	Manually deploying the EJB on the command prompt using the Deploy tool provided by the WebLogic Server




The stateful session EJB is now ready for use by any EJB client.










[bookmark: ch10lev1sec3] Session Bean Concepts

As stated earlier, the EJB specification defines a standard component-based architecture for performing the two primary server-side activities: business logic processing and data logic processing. To perform business logic processing, the EJB architecture defines a component model to develop transactional server-side components that can be easily deployed on any application server that supports the EJB architecture.

A session bean is a reusable piece of code residing on the server that performs processing on behalf of a client application. In a three-tier application, session beans reside on the middle tier and contain the business logic to process data residing in the back-end tier.

As you have seen in previous days, transaction processing can be either session aware or non�session aware. A good example of the technology that you have studied earlier is HttpSessions in Java servlets. Java servlet applications use the HttpSession API for session-oriented transactional functionality apart from their normal non�session-oriented transactional functionality. Similarly, the EJB architecture defines a specification to develop session-aware and non�session-aware transactional components called session EJBs. The EJB specification defines two types of session EJBs:


	Stateful session bean� 
A stateful session bean, as the name suggests, is a session bean that is session aware. This essentially means that a stateful session bean maintains state�a session with a client application. All transactional actions are carried out by a stateful session bean on behalf of a specific client. The stateful session bean lives as long as the client application requires it. Once a client application has finished use of the stateful session bean, it gives an indication to the EJB container to remove the stateful session bean and free up resources used by the session bean.



	Stateless session bean� 
A stateless session bean is a lightweight version of a stateful session bean without the session-aware functionality. Because no state is maintained between a client application and a stateless session bean, the EJB-compliant container maintains a pool of stateless session beans that can serve more than one client application. Stateless session beans will be studied in detail tomorrow.





Before you learn about the different components of a stateful session bean, take a look at Figure 10.4. It shows how different EJB client applications access EJBs deployed in the EJB container.

[bookmark: ch10fig04]Figure 10.4. Different client applications accessing stateful session beans.

[image: graphics/10fig04.gif]


[bookmark: ch10lev2sec5] Components of a Stateful Session EJB

Figure 10.5 shows the parts that compose the stateful session EJB. They will be described in detail in the following sections.

[bookmark: ch10fig05]Figure 10.5. Class diagram of the different components of a session bean.
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[bookmark: ch10lev3sec1] Remote Interface

The remote interface is the first piece that is developed when building a session EJB. The services that the session bean provides to the outside world are defined as a set of business methods in the remote interface. As you can see in Figure 10.5, the remote interface must extend the javax.ejb.EJBObject interface. The java.rmi.Remote interface is the parent of the javax.ejb.EJBObject interface. This hierarchy ensures that the business methods defined in the interface by the bean provider form part of the EJB design contract and the class implementing the functionality of the remote interface can be invoked remotely. A code snippet is given here:


public interface MyRemoteIF extends javax.ejb.EJBObject 
{
       public void businessMethod1() throws javax.rmi.RemoteException
       {
       }
       public String businessMethod2() throws javax.rmi.RemoteException
       {
       }
}


The preceding code snippet shows the session bean's remote interface named MyRemoteIF that extends the javax.ejb.EJBObject interface. The session bean provides two kinds of services represented by the methods businessMethod1() and businessMethod2(). Because the session bean can be accessed remotely, all the methods in the session bean's remote interface throw the java.rmi.RemoteException.

[bookmark: ch10lev3sec2] Home Interface

After defining the business methods in a remote interface, the bean provider needs to define a mechanism to enable client applications to obtain a handle to the session bean. To do this, the client application looks up the session bean's home interface in the naming service using the JNDI API. The home interface contains methods that are used by the client application to obtain the handle to the session bean. The client application uses this handle to the session bean to invoke the business methods advertised in the remote interface.

Actually, the client application obtains an object reference whose type is the session bean's remote interface. The session bean's home interface is part of the client-view design contract of the EJB specification. This design contract ensures that client applications can access EJBs in a consistent and standard fashion. The session bean's home interface extends the javax.ejb.EJBHome interface. The session bean's home interface is analogous to a factory for creating session beans. The session bean's home interface contains overloaded create() methods to enable client applications to create session beans initialized with the values passed as parameters to the session bean. The overloaded create() methods in the session bean are implemented in the session bean implementation class as overloaded ejbCreate() methods. They have the same method signatures as the create() methods in the session bean's home interface.

The EJB container provider supplies the implementation class that implements the methods in the session bean's remote interface. A code snippet follows:


public interface MyHomeIF extends javax.ejb.EJBHome 
{
       public MyRemoteIF create() throws javax.rmi.RemoteException
       {
       }
       public MyRemoteIF create(String sessionID)
               throws javax.rmi.RemoteException
       {
       }
}


From this code snippet, you can see that the session bean's home interface enables client applications to obtain a handle to the session bean using any of the overloaded create() methods defined in the home interface. The create(String sessionID) method enables the client application to provide a value (sessionID) to initialize the session bean.

[bookmark: ch10lev3sec3] Session Bean Implementation Class

The implementation of the functionality behind the methods described in the session bean's remote interface is written in the session bean implementation class. The session bean implementation class does not implement the remote interface. However, as a part of the component design contract of the EJB specification, the session bean implementation class implements the javax.ejb.SessionBean interface.

By implementing the javax.ejb.SessionBean interface, the session bean implementation guarantees that the bean life-cycle methods, such as ejbCreate(), ejbActivate(), and ejbPassivate(), are implemented by the session bean implementation class. The EJB container will invoke these callback methods at different stages of the life cycle of the session bean implementation class. Because the EJB specification defines that the client application never obtains a direct handle to the session bean, the session bean implementation class never needs to implement the remote interface. The EJB container provider generates an intermediate implementation class that intercepts requests from the client application and delegates the business methods as follows:


public interface MyBean implements javax.ejb.SessionBean 
{
       public void setSessionContext(javax.ejb.SessionContext)
               throws javax.rmi.RemoteException
       {
            ... // functionality as required
       }
       public void ejbActivate() throws javax.rmi.RemoteException
       {
            ... // functionality as required
       }
       public void ejbPassivate() throws javax.rmi.RemoteException
       {
            ... // functionality as required
       }
       public void ejbRemove() throws javax.rmi.RemoteException
       {
            ... // functionality as required
       }
       public void businessMethod1() throws javax.rmi.RemoteException
       {
            ... // business method functionality as required
       }
       public String businessMethod2() throws javax.rmi.RemoteException
       {
            ... // business method functionality as required
       }
}


[bookmark: ch10lev2sec6] Internal Classes and Interfaces in EJB

In the previous section you saw the hierarchy of the classes and interfaces of the different components of a stateful session bean. Now take a look at the different interfaces defined in the EJB specification.

[bookmark: ch10lev3sec4] javax.ejb.EJBObject Interface

javax.ejb.EJBObject is the base interface that must be inherited by remote interfaces of all enterprise beans. A remote interface of an enterprise bean defines all the business methods/ services that an enterprise bean provides to client applications. The javax.ejbe.EJBObject object is the primary object with which a client application interacts.

Recall that the EJB specification mandates that a client application never gets a direct reference of the bean implementation class. When a client application calls the create() method on the javax.ejb.EJBHome object, the EJB container returns the object reference of the javax.ejb.EJBObject and not the reference of the actual bean class. After obtaining the EJBObject reference, the client application invokes the business methods defined in the remote interface. The EJBObject reference intercepts the remote method invocations and delegates the business method requests to the actual bean implementation class because the bean implementation class implements the functionality of the business methods. But then what implements the methods that are part of the javax.ejb.EJBObject interface? The answer is the EJB container.

The EJB container provided by the vendor implements the methods in the javax.ejb.EJBObject interface. The invocation of these methods of the javax.ejb.EJBObject is not delegated to the bean implementation class.

There is one other aspect that is not covered in this section: how javax.ejb.EJBObject delegates the business method request to the actual bean implementation class. You will study this topic in the section titled "Strategies for Implementing EJBObject or ELBLocalObject Request Delegation." Look at the following methods, which are found in the javax.ejb.EJBObject interface:


	getEJBHome()� 
Returns the javax.ejb.EJBHome object reference. This method is implemented by the EJB container provider and invoked when a client application performs a lookup to obtain a bean's EJBHome object reference.



	getHandle()� 
Returns a javax.ejb.Handle object. The javax.ejb.Handle object is a reference to the EJBObject deployed in the EJB container. The javax.ejb.Handle object reference can be used again in the future by the client application to obtain the same EJB object reference. This method is implemented by the EJB container provider and invoked when a client application performs a lookup to obtain a bean's EJBHome object reference.



	getPrimaryKey()� 
Is invoked only on an entity bean and not on a session bean. The getPrimaryKey() method, as the name suggests, returns a PrimaryKey object reference of an entity bean. In order to return any PrimaryKey object, the method returns a java.lang.Object reference. This method is implemented by the EJB container provider and invoked when a client application performs a lookup to obtain a bean's EJBHome object reference.



	isIdentical(EJBObject)� 
Compares two EJB object references and checks whether or not they are alike. The isIdentical() method accepts the object reference of the EJBObject reference to compare with as a parameter and returns a Boolean true or false value as the result of the comparison. This method is implemented by the EJB container provider and invoked when a client application performs a lookup to obtain a bean's EJBHome object reference.



	remove()� 
Destroys an EJBObject object reference. This method is implemented by the EJB container provider and invoked when a client application performs a lookup to obtain a bean's EJBHome object reference.





[bookmark: ch10lev3sec5] javax.ejb.EJBHome Interface

The javax.ejb.EJBHome interface is the first object that a client application interacts with when the client application wants to use an EJB. The javax.ejb.EJBHome interface contains methods that act as a factory for creating EJB bean object instances. Every home interface of an enterprise bean must extend the javax.ejb.EJBHome interface. You define create() methods with different signatures in the home interface for its enterprise bean.

The methods in the javax.ejb.EJBHome interface like remove(), remove(Handle), getHomeHandle(), and getEJBMetaData() are implemented by the automatically generated classes of the EJB container provider/vendor (in this case the EJB container in the WebLogic application server). These classes are automatically generated during deployment of the EJB. The bean provider (in this case, the developer) must define any additional methods in the home interface as required, such as create() or find().

A client application obtains a reference to the home interface of the EJB by looking up the object reference using the JNDI API for naming and directory services. The bean provider/deployer must ensure that the home interface to be used by client applications is registered in the JNDI. The client application then invokes methods in the home interface object reference to initiate the EJB instance's life cycle. Take a look at the following methods, which are found in the javax.ejb.EJBHome interface:


	getEJBMetaData()� 
Is used by a client application to obtain metadata information of the EJB. When the getEJBMetaData() method is invoked, the method returns the metadata information packaged in the javax.ejb.MetaData object reference. The javax.ejb.EJBMetaData interface contains methods like isSession() and isStatelessSession() that can be used to detect the type of a session bean, whether stateful or stateless.



	create()� 
Is used by the client application to obtain a reference to the remote (or local) EJBObject reference. The client application uses this object reference to interact with the bean. Because the home interface is used by client applications to generate and create bean instances, the bean provider, namely the developer, must define the create() methods with different signatures in the home interface. The EJB bean provider provides an implementation of the create() methods in the bean class.



	getHomeHandle()� 
Is used by the client application to obtain a reference of the home object of the EJB. A call to this method returns a javax.ejb.HomeHandle object reference. The client application can store this returned javax.ejb.HomeHandle object reference and use it in the future to obtain a reference of the home object of the bean without doing a lookup in the naming or directory service.



	remove()� 
Destroys an EJB object. The remove() method accepts a javax.ejb.Handle object as a parameter. The javax.ejb.Handle object is a reference of the EJB object. This javax.ejb.Handle object reference is obtained by the client application by calling the getHandle() method on the remote EJB object reference.



	remove() (overloaded)� 
Removes the PrimaryKey object of an entity bean. This overloaded method takes a PrimaryKey object as a parameter. Because PrimaryKey objects can be implemented by any entity beans, this remove() method takes a java.lang.Object as a parameter, thus enabling any PrimaryKey object to be destroyed using this overloaded remove() method.





[bookmark: ch10lev3sec6] javax.ejb.SessionBean Interface

The javax.ejb.SessionBean interface is a design contract defined by the EJB specification between the SessionBean and the EJB container. This means that in order for the EJB container to manage and interact with the session bean, the session bean must implement the methods in the javax.ejb.SessionBean interface. Because the session bean guarantees implementation of the methods in the javax.ejb.SessionBean interface, which the EJB container is aware of, the EJB container can invoke these methods.

The methods in the javax.ejb.SessionBean interface are callback methods. Each of these methods is invoked by the EJB container at certain stages during the life cycle of the session bean.

Do you recall the methods that were listed for each stage in the section titled "Life Cycle of a Stateful Session EJB"? In that section, you saw that the methods ejbCreate(), ejbPostCreate(), ejbActivate(), ejbPassivate(), ejbRemove(), and setSessionContext() were invoked by the EJB container at different life-cycle stages. Now look at each of these methods in detail:


	ejbCreate()� 
The first method invoked by the EJB container on the session bean when the create() method is called by a client application on the javax.ejb.EJBHome object. The ejbCreate() method is not a part of the javax.ejb.SessionBean interface. A session bean class implements the ejbCreate() method. For a stateful session bean, the ejbCreate() method is used by the client application to initialize or set certain properties in the stateful session bean class. A stateful session bean can have overloaded ejbCreate() methods, which take different parameters. The signature of each of the overloaded ejbCreate() methods must match the signature of the create() methods defined in the EJBHome object of the stateful session bean.



	ejbPostCreate()� 
A callback method invoked on the session bean class by the EJB container. The ejbPostCreate() method is executed at the end of the creation of an instance of the session bean. This callback method enables the session bean to perform any initialization at the end of the creation process.



	ejbActivate()� 
A callback method invoked by the EJB container on the session bean during the Process Operations stage of the session bean's life cycle. The ejbActivate() method is executed when the container activates (restores) the state of a session bean that has been passivated. A session bean can use the ejbActivate() method to reinitialize any nonserializable resources held by it, for example, database connections.



	ejbPassivate()� 
The corresponding callback method to the ejbActivate() method. The EJB container invokes the ejbActivate() method on the session bean when it determines the least frequently used session bean instance and removes it from memory. The state of the removed session bean instance is passivated, that is, stored in a temporary storage. A session bean can use the ejbPassivate() method to free up any nonserializable resources held by it, such as database connections.



	setSessionContext()� 
The EJB container calls the setSessionContext() method implemented by the session bean when a new instance of the session bean is created. The setSessionContext() method is passed a SessionContext object as a parameter. The EJB container populates this SessionContext object when it invokes the setSessionContext() method. The session bean is required to store this SessionContext object reference in an instance variable and save it for future use.



	ejbRemove()� 
The final method invoked in the last stage of the session bean's life cycle. The EJB container invokes this method on the session bean instance at the end of its life span. This method is invoked when the client application calls the remove() method on the EJBHome object or when the EJB container destroys the instance of the session bean when a timeout of the session bean instance occurs.





After this discussion, take a look at Figure 10.6: It shows the sequence of interactions between an EJB client with a stateful session bean. This will give you an idea of how the different classes and interfaces of an EJB participate in a client application request.

[bookmark: ch10fig06]Figure 10.6. Sequence diagram of client interaction with a stateful session bean.
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[bookmark: ch10lev1sec4] Strategies for Implementing EJBObject or EJBLocalObject Request Delegation

While studying the javax.ejb.EJBObject interface in the previous section, you learned that how the javax.ejb.EJBObject delegates requests to the session bean implementation class is left to the container provider vendor. The EJB specification does not define how the implementation class of the javax.ejb.EJBObject should be provided by the container provider vendor.

Because the implementation of the javax.ejb.EJBObject class does not form part of the EJB specification, container provider vendors use different ways to provide the implementation class and the way it delegates the business method requests to the session bean class.

[bookmark: ch10note02]Note

In Object Oriented Designing (OOD), relationships between two objects can be of two types: is-a and has-a. The is-a relationship among objects is essentially an inheritance relationship between two objects. The has-a relationship among objects is a containment relationship. The container provider's implementation class leverages both these ways to implement the javax.ejb.EJBObject interface.


 

Hence, there are three primary ways that the implementation class of the javax.ejb.EJBObject class interacts with the session bean. You may now take a look at each of these in detail.

[bookmark: ch10lev2sec7] EJBObject as Wrapper for the Session Bean Class

The simplest way to implement an association between the javax.ejb.EJBObject's implementation class and the session bean class is by a containment relationship. From the class diagram in Figure 10.7, you can see that the implementation class of the javax.ejb.EJBObject (and the session bean remote interface) implements the session bean interface (as well as the javax.ejb.EJBObject interface inherited by the session bean interface). However, this implementation class provided by the container provider vendor implements only the methods within the javax.ejb.EJBObject interface.

[bookmark: ch10fig07]Figure 10.7. Class diagram of the implementation class of the javax.ejb.EJBObject�wrapper of the session bean class.
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Because the bean provider writes the session bean implementation class to provide the underlying functionality of the business methods in the session bean remote interface, the javax.ejb.EJBObject object uses the session bean class as its instance variable (containment relationship). The container provider's implementation class provides the functionality for the methods in the javax.ejb.EJBObject interface. For the business methods of the session bean's remote interface, the implementation class provides wrapper methods. When the implementation class of the javax.ejb.EJBObject interface receives a request for a business method in the session bean's remote interface, it invokes the wrapper business method. This delegates the request to the actual session bean implementation class to invoke the appropriate business method that it has implemented.

Here is a code snippet of the source code of the implementation class of the javax.ejb.EJBObject interface generated by the container:


MyRemoteEJBOBject implements MyRemote 
{
       ...
       MySessionBean myBean = new MyBean();
       public EJBHome getEJBHome()
       {
              //container provider's implementation
              ...
       }
       public java.lang.Object getPrimaryKey()
       {
       //container provider's implementation
       ...
       }
       public void remove()
       {
              //container provider's implementation
              ...
       }
       public Handle getHandler()
       {
              //container provider's implementation
              ...
       }
       public void remove()
       {
              //container provider's implementation
              ...
       }
       public boolean isIdentical(javax.ejb.EJBObject)
       {
              //container provider's implementation
              ...
       }
       public void businessMethod1()
       {
              //delegate request to the session bean implementation class
              myBean.businessMethod1();
              ...
       }
       public String businessMethod2()
       {
              //delegate request to the session bean implementation class
              String tmpStr = myBean.businessMethod2();
              ...
              return tmpStr;
       }
}


[bookmark: ch10lev2sec8] EJBObject Extending the Bean Class

The second way for the container provider to implement the javax.ejb.EJBObject interface and delegate requests to the session bean class is by maintaining an inheritance relationship with the session bean class. In Figure 10.8 you can see that the implementation class implements the session bean's remote interface (containing the business methods) and the javax.ejb.EJBObject interface (inherited by the session bean's remote interface) and extends the session bean class.

[bookmark: ch10fig08]Figure 10.8. Class diagram of the implementation class of the javax.ejb.EJBObject�extending the session bean class.
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Inheriting from the session bean class enables the container-provided implementation class to inherit the functionality of the session bean's remote interface that the session bean class supplies. The container provider's implementation class contains the functionality for the methods in the javax.ejb.EJBObject interface. For the business methods in the session bean's remote interface, the container-provided implementation class contains wrapper methods, which in turn invoke the methods inherited from its super class, the session bean class.

Look at the following code snippet of the source code of the implementation class of the javax.ejb.EJBObject interface generated by the container provider:


MyRemoteEJBOBject extends MyBean implements MyRemote 
{
       ...
       public EJBHome getEJBHome()
       {
              //container provider's implementation
              ...
       }
       public java.lang.Object getPrimaryKey()
       {
       //container provider's implementation
       ...
       }
       public void remove()
       {
              //container provider's implementation
              ...
       }
       public Handle getHandler()
       {
              //container provider's implementation
              ...
       }
       public void remove()
       {
              //container provider's implementation
              ...
       }
       public boolean isIdentical(javax.ejb.EJBObject)
       {
              //container provider's implementation
              ...
       }
       public void businessMethod1()
       {
              //delegate request to the inherited method of the session bean
                      super class
              businessMethod1();
              ...
       }
       public String businessMethod2()
       {
              //delegate request to the inherited method of the session bean
                      super class
              String tmpStr = businessMethod2();
              ...
              return tmpStr;
       }
}


[bookmark: ch10lev2sec9] EJBObject with No Direct References to the Bean Class

The third and least-used way for the container provider to provide the implementation class of the javax.ejb.EJBObject interface and delegate business method requests to the session bean class is by not maintaining any direct references to the session bean class, as shown in Figure 10.9. Now a question arises: If there is no association between the container provider's implementation class and the session bean class, how does the implementation class of the javax.ejb.EJBObject interface forward business method requests to the session bean class? In this scenario, when the implementation class of the javax.ejb.EJBObject interface is being generated, the functionality (source code) of the business methods in the session bean's remote interface supplied by the session bean is copied into wrapper methods in the implementation class of the javax.ejb.EJBObject interface. Hence, any requests for the business methods in the session bean's remote interface are not delegated by the container-provided implementation class but are handled locally within itself (because of the functionality copied from the session bean class).

[bookmark: ch10fig09]Figure 10.9. Class diagram of the implementation class of the javax.ejb.EJBObject�no references to the session bean class.
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Now look at the following code snippet of the source code of the implementation class of the javax.ejb.EJBObject interface generated by the container provider:


MyRemoteEJBOBject implements MyRemote 
{
       ...
       public EJBHome getEJBHome()
       {
              //container provider's implementation
              ...
       }
       public java.lang.Object getPrimaryKey()
       {
       //container provider's implementation
       ...
       }
       public void remove()
       {
              //container provider's implementation
              ...
       }
       public Handle getHandler()
       {
              //container provider's implementation
              ...
       }
       public void remove()
       {
              //container provider's implementation
              ...
       }
       public boolean isIdentical(javax.ejb.EJBObject)
       {
              //container provider's implementation
              ...
       }
       public void businessMethod1()
       {
              //contains the functionality of the business method copied from
                      the session bean class
              ...
       }
       public String businessMethod2()
       {
              //contains the functionality of the business method copied from
                      the session bean class
              String tmpStr;
              ...
              return tmpStr;
       }
}











[bookmark: ch10lev1sec5] Sample Program�Restaurant

In the following sections you will be building a sample program that simulates a subset of the workings of a restaurant. In the restaurant Taste of Sams, you have waiters and chefs to provide service to customers. Customers are directly served by a waiter in the restaurant. One waiter serves one customer. A waiter takes the customer's order of menu items and forwards the order to any of the chefs in the restaurant to process the order. The chef who is processing the order returns the cooked items to the waiter, who in turn presents it to the customer. At the end of the meal, the waiter presents the check to the customer. Finally, the customer makes the payment to the waiter. All these activities constitute the requirements for building the restaurant application.

This entire work flow can be mapped into the EJB architecture components. Now you'll design the above requirements to build the restaurant application. The first step in the design process is to identify the primary actors in the application. At first glance, the actors can be easily listed:


	Customer


	Waiter


	Chef




From the activities of these actors described in the requirements, you can map these to EJBs for your application. From the previous sections, you have an understanding of the features of stateful and stateless session beans. Because the waiter services one customer at a time till the customer exits from the restaurant, you can easily model the activities of the waiter as a stateful session bean. The customer in the restaurant is the EJB client. The chefs in the restaurant are not tied to any customer or waiter in the restaurant. Hence, the chefs in the restaurant can be modeled as stateless session beans.

Now that you have mapped the actors in the restaurant sample application to EJBs, look at the detailed design of the different classes and interfaces that will be required for the restaurant sample application. You will group these classes in the com.sams.learnweblogic7.ejb.stateful package. From Figure 10.10 you can design classes and interfaces in the following section.

[bookmark: ch10fig10]Figure 10.10. Class diagram of the classes and interfaces for the restaurant application.
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[bookmark: ch10lev2sec10] Waiter Classes and Interfaces

The waiter will be modeled as a stateful session bean. Hence, you will create the following classes and interfaces:


	WaiterInterface� 
The remote interface of the Waiter stateful session bean. The services offered by the waiter to the customer are defined as methods in the WaiterInterface remote interface.



	WaiterHome� 
The home interface for creating Waiter stateful session beans. The Customer EJB client will use the methods in the WaiterHome interface to obtain instances of the Waiter session bean. The WaiterHome interface will contain create() methods that will be used by the Customer EJB client. The WaiterHome bean will be registered in the naming service of WebLogic Server. The Customer EJB client will retrieve the reference to the WaiterHome from the naming service using the JNDI API.



	WaiterBean� 
The actual stateful session bean class. The EJB callback methods, such as ejbCreate(), ejbPostCreate(), and so on, will be implemented in the WaiterBean class. Apart from this, the service methods of the waiter that have been defined in the WaiterInterface will be implemented in this class.





[bookmark: ch10lev2sec11] Chef Classes and Interfaces

The chefs in the restaurant do not need to maintain any state with either the customer or the waiter. Hence, the chefs can be modeled as stateless session beans. You will be looking at stateless session beans in detail in the next day. Hence, you will build the chef as a stateless session bean in the sample application in the next day. For today, you will build the Chef class as a simple Java class. The chef interface and class are as follows:


	ChefInterface� 
The interface of the Chef class. The ChefInterface is not a remote interface. The services offered by the Chef class to the WaiterBean will be listed in this interface. You are modeling the ChefInterface to maintain consistency and make it easy to build the chef as a stateless session bean. This will entail minimal changes to the classes and interfaces of the Chef and calling Waiter classes.



	ChefImpl� 
Because you will not be implementing the Chef class as a stateful session bean for today's sample application, the ChefImpl class is a simple Java class that implements the business methods in the ChefInterface.





[bookmark: ch10lev2sec12] The Customer Class

The Customer class represents the customer in the restaurant. The Customer class is the EJB client and interacts with the Waiter stateful session bean. Until the Customer completes its interactions with the waiter, the Waiter stateful session bean maintains state with an instance of the Customer class.

[bookmark: ch10lev2sec13] Additional Classes

In addition to the classes already described, you will be using some additional classes to support the various activities in the application. These are as follows:


	Restaurant� 
Used as a façade class for all the classes related to the restaurant. A Customer class will initiate interaction with a Restaurant class.



	MenuList� 
Used to store the list of menu items that will be presented by the waiter to the customer.



	MenuItem� 
Identifies the contents of a single menu item. A collection of MenuItem objects will be stored in the MenuList.



	Order� 
Encapsulates the customer's order.



	PoolClass� 
Used by the Waiter class to obtain a chef to process the customer's order. This class will be removed once you model the Chef class as a stateless session bean. The EJB container will maintain the pool of Chef bean instances in that case.



	CookedItemInterface� 
Defines the services for cooking a menu item. The CookedItemInterface is implemented by the CookedItemImpl class.



	CookedItemImpl� 
Implements the functionality defined in the CookedItemInterface. The Chef class uses this class for processing the customer's order sent by the waiter.





[bookmark: ch10sb01]



	
Naming Conventions

Because there are many classes and interfaces involved while building an EJB, it is always a good practice to follow naming conventions for the different classes and interfaces. This will help you in the future when maintaining an application containing many EJBs. The naming conventions used in this book for EJBs are as follows:

For the local or remote interfaces, use the suffix Interface after the application-specific name, for example, WaiterInterface.

For the home interfaces, use the suffix Home after the application-specific name, for example, WaiterHome.

For the actual bean implementation class, use the suffix Bean after the application-specific name, for example, WaiterBean.

The EJBs are also grouped together into Java packages based on their types�session, entity, or message. Within a session bean you are going down one level further to identify whether the bean is stateful or stateless, for example, package com.sams.learnweblogic7.ejb.stateful.





[bookmark: ch10lev2sec14] Source Code

Now look at the source code for these classes and interfaces. Because there are many classes and interfaces involved when building a stateful session bean, you will study these step by step. First look at the source code for the classes and interfaces of the waiter in Listing 10.1.

[bookmark: ch10list01]Listing 10.1 WaiterInterface.java


package com.sams.learnweblogic7.ejb.stateful;
import java.rmi.RemoteException;
import javax.ejb.EJBObject;
import java.util.*;
/**
* This is the waiter interface, looked up by the restaurant
* and passed to the client.
* This interface, which extends EJBObject, is the remote interface.
* The business methods are defined here.
*/
public interface WaiterInterface extends EJBObject
{
       public MenuList getMenu() throws RemoteException;
       public void getOrder(MenuItem orderedItem, int quantity) throws
               RemoteException;
       public void confirmOrder() throws RemoteException;
       public ChefInterface getChefFromChefPool() throws RemoteException;
       public Vector serveCookedItem() throws RemoteException;
       public float getCheck() throws RemoteException;
}


As discussed earlier, the services offered by the Waiter stateful session bean are declared in the WaiterInterface shown in Listing 10.1. Depending on the implementation, this interface can be either remote or local. For remote interfaces, the WaiterInterface extends EJBObject; for local interfaces, the WaiterInterface extends EJBLocalObject. The different services provided by the waiter are encapsulated in these methods: getMenu(), getOrder(), confirmOrder(), getChefFromChefPool(), serveCookedItem(), and getCheck(). All of these methods will throw the java.rmi.RemoteException because you are designing the waiter EJB to be accessed remotely. If you design your EJB to be accessed locally, the methods in the interface will throw the javax.ejb.EJBException.

The WaiterHome interface in Listing 10.2 enables the Customer class (EJB client) to obtain a handle to the WaiterBean stateful session bean. The create() method defined in the WaiterHome interface returns an object of type WaiterInterface, which is the remote (or local) object reference. The WaiterHome interface extends the javax.ejb.EJBHome interface. The create() method throws the javax.ejb.CreateException and java.rmi.RemoteException (for remote interfaces only) exceptions when an error occurs while creating the WaiterInterface remote object. You can write overloaded create() methods by passing, say, the customer's name as a parameter. So for the life of the WaiterBean stateful session bean, the waiter will be identified with that customer.

[bookmark: ch10list02]Listing 10.2 WaiterHome.java


package com.sams.learnweblogic7.ejb.stateful;
import java.rmi.RemoteException;
import javax.ejb.CreateException;
import javax.ejb.EJBHome;
/**
 * This is the home interface for the ChefBean.java.
 * In WebLogic, this is implemented by the code-generated container
 * class ChefBeanC. A home interface may support one or more create
 * methods, which must correspond to methods named "ejbCreate" in the EJBean.
 *
 */
public interface WaiterHome extends EJBHome {
  /**
   * Corresponding to the ejbCreate method in the WaiterBean.java.
   *
   * @return                  WaiterInterface
   * @exception               RemoteException
   * @exception               CreateException
   */
  WaiterInterface create() throws CreateException, RemoteException;
}


The final class that you will be studying for the Waiter stateful session bean is the WaiterBean class; see Listing 10.3.

[bookmark: ch10list03]Listing 10.3 WaiterBean.java


package com.sams.learnweblogic7.ejb.stateful;
import java.util.*;
import java.rmi.RemoteException;
import java.util.Properties;
import javax.ejb.CreateException;
import javax.ejb.RemoveException;
import javax.naming.*;
import javax.naming.Context;
import javax.naming.InitialContext;
import javax.naming.NamingException;
import javax.rmi.PortableRemoteObject;
import javax.ejb.*;
public class WaiterBean implements SessionBean
{
       //defining private and public variables, for the list of items
               ordered by client, and items cooked by chef.
       private Vector orderedItemsList = new Vector();
       private Vector cookedItems = new Vector();
       public String tempString = "Trial String";
       private static final boolean ENABLE_WEBLOGIC_LOGGING = true;
    private SessionContext ctx;

       // Using WebLogic's log service to log events
       private void webLogicLog(String logMessage) {
              if (ENABLE_WEBLOGIC_LOGGING)
                     System.out.println(logMessage);
       } //end of webLogicLog

       /**
        * As per EJB Specification's to be implemented by bean,
        * Used when create is called on the remote interface
        */
       public void ejbCreate(){
              webLogicLog("Method ejbCreate has been called");
       }

       /**
        * As per EJB Specification's to be implemented by bean,
        * Presently not being used
        */
       public void ejbActivate() {
              webLogicLog("Method ejbActivate has been called");
       }//end of ejbActivate
       /**
        * As per EJB Specification's to be implemented by bean,
        * Presently not being used
        */
       public void ejbRemove() {
              webLogicLog("Method ejbRemove has been called");
       }//end of ejbRemove
       /**
        * As per EJB Specification's to be implemented by bean,
        * Presently not being used
        */
       public void ejbPassivate() {
              webLogicLog("Method ejbPassivate has been called");
       }//end of ejbPassivate

       /**
        * Sets the session context.
        *
        * @param ctx SessionContext Context for session
        */
       public void setSessionContext(SessionContext ctx) {
              webLogicLog("Method setSessionContext has been called");
              this.ctx = ctx;
       }//end of setSessionContext

       //method called by client to get a list of Menu items.
       public MenuList getMenu(){
              return MenuList.getMenu();
       }

       //method called by client to get the order.
       //The client gets the menu item id from the menu list,
       //and also specifies the number of items.
       public void getOrder(MenuItem orderedItem, int quantity){
              System.out.println("Item ordered : "+orderedItem.getItemDesc());
              System.out.println("Item qty ordered : "+quantity);
              orderedItemsList.addElement(new Order(orderedItem, quantity));
       }

       //the client calls this method to confirm his order.
       //When he does this, the waiter requests a chef from the chef pool
       // and sends the item to be prepared to the chef.
       //The chef returns the cooked item. The waiter then collects
       //all the cooked items into his tray (the global vector),
       //returns the cook into the cook pool.
       public void confirmOrder(){
              CookedItemImpl currentCookedItem;
              MenuItem menuItemToBeProcessed;
              Enumeration orderedItemsEnum = orderedItemsList.elements();
              while(orderedItemsEnum.hasMoreElements())
              {
                     try{
                            ChefInterface currentChef = getChefFromChefPool();
                            System.out.println("Chef Interface returned to
                                    confirm Order is "+currentChef);
                            menuItemToBeProcessed =
                                    ((Order)orderedItemsEnum.nextElement()
                                    ).getItem();
                            System.out.println("menuItem to be processed
                                    in confirm order, before calling cookitem "+
                                    menuItemToBeProcessed.getItemDesc());
                            currentCookedItem =
                                    currentChef.cookItem(menuItemToBeProcessed);
                            System.out.println(
                                    "Current cooked item before adding to vector
                                    is"+currentCookedItem.getIngredients());
                            cookedItems.addElement(currentCookedItem);
                     }
                     catch(Exception e){
                            e.printStackTrace();
                     }
              }
       }

       //called by the waiter to get a chef from the chef pool
       public ChefInterface getChefFromChefPool(){
              return PoolClass.getChef();
       }

       //performed by the waiter after all the items are cooked,
               and collected in the vector, and then serves the client.
       public Vector serveCookedItem(){
              return cookedItems;
       }

       //called by the client, to get his check.
       public float getCheck(){
              float checkSum = 0;
              Enumeration orderedItemsEnum = orderedItemsList.elements();
              while(orderedItemsEnum.hasMoreElements())
              {
                     Order individualCurrOrder =
                             (Order)orderedItemsEnum.nextElement();
                     checkSum +=
                             (individualCurrOrder.getItem()).getItemPrice()
                             *individualCurrOrder.getQty();
              }
              return checkSum;
       }
}


The WaiterBean class is the heart of the stateful session bean and contains all the functionality associated with the waiter. Because the WaiterBean is a session bean, it implements the javax.ejb.SessionBean as a part of its adherence to the Component Contract EJB design contract. The life-cycle callback methods of a session bean, such as setSessionContext(), ejbCreate(), ejbRemove(), ejbActivate(), and ejbPassivate() are implemented by this class. The EJB container will invoke these methods at different stages in the WaiterBean bean's life cycle. Apart from these methods, the WaiterBean provides the functionality for the service methods defined in the WaiterInterface interface. The methods getMenu(), getOrder(), confirmOrder(), and getCheck() are invoked by the Customer EJB client. Take a quick look at the confirmOrder() method, which is where the major part of the action takes place:


public void confirmOrder(){ 
       CookedItemImpl currentCookedItem;
       MenuItem menuItemToBeProcessed;
       Enumeration orderedItemsEnum = orderedItemsList.elements();
       while(orderedItemsEnum.hasMoreElements())
       {
              try{
                     ChefInterface currentChef = getChefFromChefPool();
                     System.out.println(
                             "Chef Interface returned to confirm Order is
                             "+currentChef);
                     menuItemToBeProcessed =
                             ((Order)orderedItemsEnum.nextElement()).getItem();
                     System.out.println(
                             "menuItem to be processed in confirm order,
                             before calling cookitem
                             "+menuItemToBeProcessed.getItemDesc());
                     currentCookedItem =
                             currentChef.cookItem(menuItemToBeProcessed);
                     System.out.println(
                             "Current cooked item before adding to vector
                             is"+currentCookedItem.getIngredients());
                     cookedItems.addElement(currentCookedItem);
              }
              catch(Exception e){
                     e.printStackTrace();
              }
       }
}


The WaiterBean bean in turn interacts with the Chef class after obtaining a reference to a ChefInterface object from the PoolClass in the getChefFromPool() method. In tomorrow's example, you will implement the chef as a stateless session bean. From the code snippet above, after obtaining a reference to the ChefInterface object, the WaiterBean invokes the cookItem() method on the ChefInterface object and passes it the menu item to be cooked. If there are multiple items ordered by the Customer class, the WaiterBean contacts another ChefInterface object (retrieved from the PoolClass) and passes it the next menu item. This is done because one chef is dedicated to cooking one menu item at a time. The cookItem() method of the ChefInterface returns a CookedItemImpl object, which represents the finished product. The multiple cooked items are added to a vector and stored by the WaiterBean bean. After placing the order using the confirmOrder() method of the WaiterBean, the Customer EJB client invokes the serveCookedItems() method. The WaiterBean returns the vector of CookedItemImpl objects to the Customer class. Finally, the Customer class invokes the getCheck() method on the WaiterBean class:


//called by the client, to get his check. 
public float getCheck(){
       float checkSum = 0;
       Enumeration orderedItemsEnum = orderedItemsList.elements();
       while(orderedItemsEnum.hasMoreElements())
       {
              Order individualCurrOrder =
                      (Order)orderedItemsEnum.nextElement();
              checkSum +=
                       (individualCurrOrder.getItem()).getItemPrice()
                       *individualCurrOrder.getQty();
       }
       return checkSum;
}


The preceding code snippet shows the getCheck() method. The entire list of ordered items is traversed, and the cost of each menu item is calculated, taking into consideration the quantity of menu items ordered. The final check is presented to the Customer class by the WaiterBean.

Up till this point you have seen the source code for the stateful session EJB. Now take a look at how an EJB client uses the services provided by the stateful session bean. The source code for the Customer class, which is the EJB client, is given in Listing 10.4.

[bookmark: ch10list04]Listing 10.4 Customer.java


import com.sams.learnweblogic7.ejb.stateful.*;
import java.rmi.RemoteException;
import java.util.Properties;
import javax.naming.*;
import java.util.*;
import java.io.*;
import java.text.*;
import javax.rmi.PortableRemoteObject;
public class Customer{
       private static final String WAITERHOME_JNDI_NAME = "Waiter_Home";
       private static final String DESIGN_DASH =
              "-------------------------------------------------------------------";

       /**
        * This is a standalone client.
   * We run this example from the command line.
   */
  public static void main(String[] args) {

        /**
        * create a context object. First create env Hashtable
        * and pass the hashtable as a parameter to the constructor.
        **/

         Context ctx = null;
      try {
        Hashtable env = new Hashtable();
        env.put(
          Context.INITIAL_CONTEXT_FACTORY,
          "weblogic.jndi.WLInitialContextFactory"
        );
        ctx = new InitialContext(env);
        System.out.println("Initial context created");
                            Hashtable restaurantEnv = new Hashtable();
                            restaurantEnv.put(Context.INITIAL_CONTEXT_FACTORY,
                                    "com.sun.jndi.fscontext.
                                    RefFSContextFactory");
                            restaurantEnv.put(Context.PROVIDER_URL,
                                    "file:/c:/book");
                            Context initCtx = new InitialContext(restaurantEnv);
                            System.out.println("Created new initial context");
                            try{
                                   File restPropsFile =
                                           (File)initCtx.lookup("code" +
                                           File.separator + "Jndi" +
                                           File.separator + "Client" +
                                           File.separator + "RestaurantProps.prop");
                                   FileInputStream restPropsFileInputStream =
                                           new FileInputStream(restPropsFile);
                                   Properties restaurantProps =
                                           new Properties();
                                   restaurantProps.load(
                                           restPropsFileInputStream);
                                   //decided to go to the restaurant �
                                   //"The taste of Sams"
                                   String restaurantCity =
                                           restaurantProps.getProperty
                                           ("The_Taste_Of_Sams_City");
                                   System.out.println(restaurantCity);
                                   String restaurantState =
                                           restaurantProps.getProperty
                                           ("The_Taste_Of_Sams_State");
                                   System.out.println(restaurantState);
                                   String restaurantType =
                                           restaurantProps.getProperty
                                           ("The_Taste_Of_Sams_Type");
                                   System.out.println(restaurantType);
                            }
                            catch(Exception e){
                                   e.printStackTrace();
                            }
                            /**
                                 * Since the client enters the restaurant,
                                 * to enter, create a restaurant object.
                                 * then enter the restaurant by calling the
                                 * enterRestaurant method. Perform a
                                 * context lookup for the Waiter Object.
                                 * then perform a lookup for the waiter object.
                            **/
                                   try {
                                   Restaurant samsRestaurant = new Restaurant();
                                   String welcomeString =
                                           samsRestaurant.enterRestaurant();
                                   System.out.println(DESIGN_DASH);
                                   System.out.println(welcomeString);
                                   //lookup for waiter ejb object
                                   WaiterInterface thisWaiterObj = null;
                                   try{
                                          WaiterHome waiterHome = lookUpHome();
                                          thisWaiterObj =
                                                   (WaiterInterface)
                                                   PortableRemoteObject.narrow(
                                                   waiterHome.create(),
                                                   WaiterInterface.class);
                                   }
                                   catch(Exception e){
                                          e.printStackTrace();
                                   }
                                   //once the waiter object is obtained,
                                   //request the waiter to get the menu list.
                                   MenuList myMenuList =
                                           thisWaiterObj.getMenu();
                                   System.out.println(DESIGN_DASH);
                                   System.out.println("Menulist returned");
                                   //ordering items 1, 2 and 3. To do that,
                                   //pick up the items from the menulist first.
                                   MenuItem orderedItem1 =
                                           (MenuItem)myMenuList.get("1");
                                   MenuItem orderedItem2 =
                                           (MenuItem)myMenuList.get("2");
                                   MenuItem orderedItem3 =
                                           (MenuItem)myMenuList.get("3");
                                   thisWaiterObj.getOrder(orderedItem1, 1);
                                   thisWaiterObj.getOrder(orderedItem2, 2);
                                   thisWaiterObj.getOrder(orderedItem3, 3);
                                   //confirming the order
                                   thisWaiterObj.confirmOrder();
                                   //once the waiter has confirmed the order,
                                   //the waiter serves the items.
                                   Vector cookedItems =
                                           thisWaiterObj.serveCookedItem();
                                   System.out.println(DESIGN_DASH);
                                   System.out.println("The served items are:");
                                   Enumeration servedItemsEnum =
                                           cookedItems.elements();
                                   while(servedItemsEnum.hasMoreElements()){
                                          CookedItemImpl servedItem =
                                                  (CookedItemImpl)
                                                  servedItemsEnum.nextElement();
                                          System.out.println(DESIGN_DASH);
                                          System.out.println(
                                                  "Item Name
                                                  :"+servedItem.getItemName());
                                          System.out.println(
                                                  "Serving Size
                                                  :"+servedItem.getServingSize()
                                                  );
                                          System.out.println(
                                                  "Taste of Item
                                                  :"+servedItem.getTaste());
                                          System.out.println(
                                                  "Ingredients of Item
                                                  :"+servedItem.getIngredients()
                                                  );
                                          System.out.println(
                                                  "Temperature of Item
                                                  :"+servedItem.getTemperature()
                                                  );
                                   }
                                   //After serving, client requests check
                                   float bill = thisWaiterObj.getCheck();
                                   System.out.println("Your bill is $"+bill);
                                   }
                                   catch (Exception e) {
                                          System.out.println(e.toString());
                                   }
           }
              catch (Exception e) {
              System.out.println(e.toString());
              }
              finally {
                     if (ctx != null) {
                            try {
                                   ctx.close();
                            }
                            catch (NamingException e) {
                                   System.out.println(
                                           "Failed to close context due to: " + e);
                            }
                     }
              }
       }//end of main
       /**
       * Lookup the EJBs home in the JNDI tree
       */
       public static WaiterHome lookUpHome() throws NamingException
       {
       // Loo kup the waiter home bean home using weblogic JNDI
       //(Properties can be used instead of Hashtable,
       //to maintain jdk1.1 compatibility)
        try{
              Hashtable h = new Hashtable();
              h.put(Context.INITIAL_CONTEXT_FACTORY,
                      "weblogic.jndi.WLInitialContextFactory");
              h.put(Context.PROVIDER_URL, "t3://localhost:7001");
              Context ctx = new InitialContext(h);
              System.out.println(
                      "Initial context to look up chef home created"+ctx);
              String ctxName = ctx.getNameInNamespace();
              NamingEnumeration myNamingEnum = ctx.list(ctxName);
              while(myNamingEnum.hasMoreElements()){
                     System.out.println("Naming Enum : "+myNamingEnum.nextElement());
              }
              Object home = ctx.lookup(WAITERHOME_JNDI_NAME);
              System.out.println("Lookup performed");
              return (WaiterHome)PortableRemoteObject.narrow(
                      home, WaiterHome.class);
        }
        catch (NamingException namingException) {
              System.out.println("Unable to lookup EJBHome WaiterHome.");
              System.out.println(
                      "Check JNDI name "+WAITERHOME_JNDI_NAME+" on the WebLogic
                      server");
              throw namingException;
        }
       }
}//end of Customer


The Customer class is the EJB client for the WaiterBean stateful session bean. This is a standalone Java application with all the functionality in the main() method. The first step that the Customer class does is to get a reference to WebLogic's naming service using the JNDI API. This is exactly similar to the JNDI client that you built in yesterday for learning the JNDI API. Your restaurant application actually begins when the customer enters the restaurant:


 ... 
try {
        Restaurant samsRestaurant = new Restaurant();
        String welcomeString =
                samsRestaurant.enterRestaurant();
        System.out.println(DESIGN_DASH);
        System.out.println(welcomeString);
        //lookup for waiter ejb object
        WaiterInterface thisWaiterObj = null;
        try{
               WaiterHome waiterHome = lookUpHome();
               thisWaiterObj =
                       (WaiterInterface)
                       PortableRemoteObject.narrow(
                       waiterHome.create(),
                       WaiterInterface.class);
        }
        catch(Exception e){
              e.printStackTrace();
        }
                            ...


The Customer class creates a new Restaurant object and calls the enterRestaurant() method. The enterRestaurant() method returns a welcome message to the Customer class. After this, the Customer class needs to interact with the waiter to access its services. For this, the Customer class looks up the naming service to obtain a reference to the WaiterHome object using the JNDI API. This is done in the lookupHome() method in the following code snippet:


/** 
* Lookup the EJBs home in the JNDI tree
*/
public static WaiterHome lookUpHome() throws NamingException
{
// Look up the waiter home bean home using weblogic JNDI
//(Properties can be used instead of Hashtables
// to keep the code compatible with jdk1.1 also.)
 try{
       Hashtable h = new Hashtable();
       h.put(Context.INITIAL_CONTEXT_FACTORY,
               "weblogic.jndi.WLInitialContextFactory");
       h.put(Context.PROVIDER_URL, "t3://localhost:7001");
       Context ctx = new InitialContext(h);
       System.out.println("Initial context to look up chef home created"
               +ctx);
       String ctxName = ctx.getNameInNamespace();
       NamingEnumeration myNamingEnum = ctx.list(ctxName);
       while(myNamingEnum.hasMoreElements()){
               System.out.println("Naming Enum : "+myNamingEnum.nextElement());
       }
       Object home = ctx.lookup(WAITERHOME_JNDI_NAME);
       System.out.println("Lookup performed");
       return (WaiterHome)PortableRemoteObject.narrow(
               home, WaiterHome.class);
        }
 catch (NamingException namingException) {
       System.out.println("Unable to lookup EJBHome WaiterHome.");
       System.out.println("Check JNDI name "+WAITERHOME_JNDI_NAME+"
               on the WebLogic server");
       throw namingException;
 }
}


The call to the lookup() method of the InitialContext object is passed the JNDI name of the WaiterHome object. The lookup() method returns the reference to the WaiterHome object stored in the naming service. The WaiterHome object is registered in WebLogic's naming service during deployment. You will learn how to deploy the WaiterHome in the section "Deploying the Program."

After obtaining the reference to the WaiterHome object, the Customer class uses the WaiterHome object to create a stateful session bean of type WaiterInterface. This is done as follows:


//lookup for waiter ejb object 
WaiterInterface thisWaiterObj = null;
try{
       WaiterHome waiterHome = lookUpHome();
       thisWaiterObj =
               (WaiterInterface)PortableRemoteObject.narrow(
               waiterHome.create(),WaiterInterface.class);
}
catch(Exception e){
       e.printStackTrace();
}


The create() method of the WaiterHome object is invoked by the Customer class. The create() method returns a reference to the stateful session bean of type WaiterInterface. Now the Customer class is set to interact with the WaiterBean using the WaiterInterface object:


//once the waiter object is obtained, 
//request the waiter to get the menu list
MenuList myMenuList = thisWaiterObj.getMenu();
System.out.println(DESIGN_DASH);
System.out.println("Menulist returned");
//ordering items 1, 2 and 3. To do that,
//picking up the items from the menulist first.
MenuItem orderedItem1 =
        (MenuItem)myMenuList.get("1");
MenuItem orderedItem2 =
        (MenuItem)myMenuList.get("2");
MenuItem orderedItem3 =
        (MenuItem)myMenuList.get("3");
thisWaiterObj.getOrder(orderedItem1, 1);
thisWaiterObj.getOrder(orderedItem2, 2);
thisWaiterObj.getOrder(orderedItem3, 3);
//confirming the order
thisWaiterObj.confirmOrder();


This code snippet shows the Customer obtaining the menu from the WaiterBean using the getMenu() method of the WaiterInterface object.

After this the Customer class selects menu items and places the order with the waiter using the confirmOrder() method:


//once the waiter has confirmed the order, 
//the waiter serves the items.
Vector cookedItems =
        thisWaiterObj.serveCookedItem();
System.out.println(DESIGN_DASH);
System.out.println("The served items are:");
Enumeration servedItemsEnum =
        cookedItems.elements();
while(servedItemsEnum.hasMoreElements()){
       CookedItemImpl servedItem =
               (CookedItemImpl)servedItemsEnum.nextElement();
       System.out.println(DESIGN_DASH);
       System.out.println(
               "Item Name :"+servedItem.getItemName());
       System.out.println(
               "Serving Size :"+servedItem.getServingSize());
       System.out.println(
               "Taste of Item :"+servedItem.getTaste());
       System.out.println(
               "Ingredients of Item :"+servedItem.getIngredients());
       System.out.println(
               "Temperature of Item :"+servedItem.getTemperature());
       }


Once the order is confirmed, the WaiterBean serves the cooked items to the customer. You will print the cooked items on the screen to verify the list of cooked items received. Here you can see that the behind-the-scenes functionality of the WaiterBean bean�which interacts with the ChefImpl class, forwards the customer's order to it, and receives the cooked items�is totally hidden from the customer. For the Customer class, the WaiterBean is the single point of contact to place orders and receive the cooked items. Also, because the WaiterBean is stateful, there can be a time lag between the confirmOrder() and serveCookedItems() calls to the WaiterBean bean. The Customer class will have the same WaiterBean bean reference with which it was interacting till that point. This, in essence, is how a stateful session bean functions.

Finally, the Customer class calls for the check using the getCheck() method of the WaiterBean bean:


//After serving, client requests check 
float bill = thisWaiterObj.getCheck();
System.out.println("Your bill is $"+bill);
}
catch (Exception e) {
       System.out.println(e.toString());
}


You have looked at the main classes and interfaces that compose the stateful session bean and the EJB client. Listings 10.5 through 10.12 show the other classes that are a part of the application but do not have any EJB functionality.

[bookmark: ch10list05]Listing 10.5 Restaurant.java


package com.sams.learnweblogic7.ejb.stateful;
import javax.naming.*;
import java.util.*;
import java.io.*;
import java.text.*;
public class Restaurant
{
       public String enterRestaurant(){
              return "Welcome To The Taste of Sams";
       }
}


[bookmark: ch10list06]Listing 10.6 MenuItem.java


package com.sams.learnweblogic7.ejb.stateful;
import java.io.Serializable;
public class MenuItem implements Serializable
{
       private String itemDesc;
       private float itemPrice;
       public MenuItem(String itemDesc, float itemPrice){
              this.itemDesc = itemDesc;
              this.itemPrice = itemPrice;
       }
       public String getItemDesc(){
              return this.itemDesc;
       }
       public float getItemPrice(){
              return this.itemPrice;
       }
}


[bookmark: ch10list07]Listing 10.7 MenuList.java


package com.sams.learnweblogic7.ejb.stateful;
import java.util.*;
import java.io.*;
public class MenuList extends Hashtable implements Serializable
{
       private static MenuList objMenuList;
       private MenuList(){
       }
       static{
              objMenuList = new MenuList();
              objMenuList.put("1",new MenuItem("Apple Pie",5));
              objMenuList.put("2",new MenuItem("Banana Split Icecream",5));
              objMenuList.put("3",new MenuItem("Cheese Pizza",5));
              objMenuList.put("4",new MenuItem("Curly Fries",5));
              objMenuList.put("5",new MenuItem("Delhi Kababs",5));
              objMenuList.put("6",new MenuItem("Fresh Pineapple Cake",5));
              objMenuList.put("7",new MenuItem("French Fries - Tub",5));
              objMenuList.put("8",new MenuItem("Hot Dog",5));
              objMenuList.put("9",new MenuItem("Hamburger",5));
       }

       public static MenuList getMenu(){
              return objMenuList;
       }
}


[bookmark: ch10list08]Listing 10.8 Order.java


package com.sams.learnweblogic7.ejb.stateful;
public class Order implements java.io.Serializable
{
       private MenuItem item;
       private int qty;
       public Order(MenuItem orderedItem, int quantity){
              this.item = orderedItem;
              this.qty = quantity;
       }
       public MenuItem getItem(){
              return this.item;
       }
       public int getQty(){
              return this.qty;
       }
}


[bookmark: ch10list09]Listing 10.9 ChefInterface.java


package com.sams.learnweblogic7.ejb.stateful;
public interface ChefInterface
{
       public CookedItemImpl cookItem(MenuItem orderedItem);
}


[bookmark: ch10list10]Listing 10.10 ChefImpl.java


package com.sams.learnweblogic7.ejb.stateful;
public class ChefImpl implements ChefInterface
{
       private String chefId;
       private boolean isAvailable;
       public ChefImpl(String assignChefId){
              this.chefId = assignChefId;
       }
       public String getChefId(){
              return chefId;
       }
       public CookedItemImpl cookItem(MenuItem orderedItem){
              CookedItemImpl preparedItem = new CookedItemImpl();
              if((orderedItem.getItemDesc()).equals("Apple Pie")){
                     preparedItem.setServingSize("Standard");
                     preparedItem.setTaste("Sweet");
                     preparedItem.setIngredients("Apple, Sugar,
                             All Purpose Flour, Eggs, Butter");
                     preparedItem.setTemperature("Hot");
              }
              else if((orderedItem.getItemDesc()).equals("
                      Banana Split Icecream")){
                     preparedItem.setServingSize("One Scoop");
                     preparedItem.setTaste("Sweet");
                     preparedItem.setIngredients("Milk, Sugar,
                             All Purpose Flour, Eggs, Cream, Bananas");
                     preparedItem.setTemperature("Cold");
              }
              else if((orderedItem.getItemDesc()).equals("Cheese Pizza")){
                     preparedItem.setServingSize("Standard");
                     preparedItem.setTaste("Salty");
                     preparedItem.setIngredients("All Purpose Flour, Cheese,
                             Jalapenos, Tomatoes, Bell Peppers, Olives, Salt");
                     preparedItem.setTemperature("Hot");
              }
              else if((orderedItem.getItemDesc()).equals("Curly Fries")){
                     preparedItem.setServingSize("Standard");
                     preparedItem.setTaste("Salty");
                     preparedItem.setIngredients("Low Cholesterol Oil,
                             Potatoes cut, Salt");
                     preparedItem.setTemperature("Hot");
              }
              else if((orderedItem.getItemDesc()).equals("Delhi Kababs")){
                     preparedItem.setServingSize("10 pieces");
                     preparedItem.setTaste("Spicy");
                     preparedItem.setIngredients("Onions,Coriander powder,
                             Poppy Seeds, Ginger, Salad Oil, Salt, Garlic, Spices,
                             Red Chillies, Chicken, Yogurt");
                     preparedItem.setTemperature("Hot");
              }
              else if((orderedItem.getItemDesc()).equals("
                      Fresh Pineapple Cake")){
                     preparedItem.setServingSize("1 Slice");
                     preparedItem.setTaste("Sweet");
                     preparedItem.setIngredients("Pineapple, Sugar,
                             All Purpose Flour, Eggs, Butter");
                     preparedItem.setTemperature("Room Temperature");
              }
              else if((orderedItem.getItemDesc()).equals("French Fries - Tub")){
                     preparedItem.setServingSize("Large");
                     preparedItem.setTaste("Salty");
                     preparedItem.setIngredients("Low Cholesterol Oil,
                             Potatoes cut, Salt");
                     preparedItem.setTemperature("Hot");
              }
              else if((orderedItem.getItemDesc()).equals("Hot Dog")){
                     preparedItem.setServingSize("Standard");
                     preparedItem.setTaste("Salt");
                     preparedItem.setIngredients("Hot Dog Buns, Meat,
                             Bread Crumbs, Oatmeal flour, Little Egg White,
                             Spices - Onion, garlic, salt, pepper etc");
                     preparedItem.setTemperature("Hot");
              }
              else if((orderedItem.getItemDesc()).equals("Hamburger")){
                     preparedItem.setServingSize("Standard");
                     preparedItem.setTaste("Salty");
                     preparedItem.setIngredients("Hamburger, Lettuce, Onions,
                             Tabasco sauce, Cheddar cheese, Kaiser style buns,
                             Pam Cooking Spray, Worcestershire sauce");
                     preparedItem.setTemperature("Hot");
              }
              return preparedItem;
       }
}


[bookmark: ch10list11]Listing 10.11 CookedItemInterface.java


package com.sams.learnweblogic7.ejb.stateful;
public interface CookedItemInterface extends java.io.Serializable
{
       public String getServingSize();
       public void setServingSize(String servingSize);
       public String getTaste();
       public void setTaste(String taste);
       public String getIngredients();
       public void setIngredients(String ingredients);
       public String getTemperature();
       public void setTemperature(String temperature);
}


[bookmark: ch10list12]Listing 10.12 CookedItemImpl.java


package com.sams.learnweblogic7.ejb.stateful;
public class CookedItemImpl implements CookedItemInterface,
        java.io.Serializable{
       private String servingSize;
       private String taste;
       private String ingredients;
       private String temperature;
       private String itemName;
       public String getItemName(){
              return this.itemName;
       }
       public void setItemName(String itemName){
              this.itemName = itemName;
       }

       public String getServingSize(){
              return this.servingSize;
       }
       public void setServingSize(String servingSize){
              this.servingSize = servingSize;
       }
       public String getTaste(){
              return this.taste;
       }

       public void setTaste(String taste){
              this.taste = taste;
       }
       public String getIngredients(){
              return this.ingredients;
       }
       public void setIngredients(String ingredients){
              this.ingredients = ingredients;
       }

       public String getTemperature(){
              return this.temperature;
       }
       public void setTemperature(String temperature){
              this.temperature = temperature;
       }
}


Well, now that you have written all the classes (quite a few!) for the Restaurant application, take a look at the next step: compiling the program.

[bookmark: ch10lev2sec15] Compiling the Program

Compiling the files of the restaurant application is a two-step process. Use the provided compile.bat batch file to compile the classes and interfaces of the restaurant application. This includes the WaiterBean stateful session bean classes, the Customer EJB client, and the supporting Java classes. The batch file compiles the files of the restaurant application located in the directory


C:\book\code\EJB\stateful\src\*.java 


as can be seen in Figure 10.11.

[bookmark: ch10fig11]Figure 10.11. Screen shot showing the directory structure of the source code of the WaiterBean.

[image: graphics/10fig11.jpg]


The command used for compiling is


javac -d C:\book\code\EJB\stateful\deploy C:\book\code\EJB\stateful\src\*.java 


After generating the .class files for the source code, the next step is to edit the deployment descriptor files ejb-jar.xml and the WebLogic specific deployment descriptor file weblogic-ejb-jar.xml to register the stateful session bean with the WebLogic Server.

Figure 10.12 shows the different tags used to register the WaiterBean stateful session bean. Also, the following list will give you a quick look at some of these tags:


	<ejb-jar></ejb-jar>� 
Encapsulates all the tags used to register the stateful session bean.



	<enterprise-beans></enterprise-beans>� 
Declares one or many EJBs in the deployment descriptor file.



	<session></session>� 
Registers information about session beans. Within these tags, you should use the following tags:


	<ejb-name></ejb-name>� 
The complete name of the EJB should be registered here.



	<home></home>� 
The complete name (including the package name) of the home interface of the session bean should be defined here. Use the <local-home></local-home> tags for local beans.



	<remote></remote>� 
The complete name (including the package name) of the remote interface of the session bean should be defined here. If the bean is a local one, use the <local></local> tags.



	<ejb-class></ejb-class>� 
The complete name (including the package name) of the session bean implementation class should be defined here.



	<session-type></session-type>� 
Here you should define the type of the session bean, whether stateful or stateless.



	<transaction-type></transaction-type>� 
These tags are used to define who is responsible when the bean participates in a transaction. The valid values for this are Bean and Container.






	<assembly-descriptor></assembly-descriptor>� 
Defines information required for deploying, such as security roles, method permissions, transaction attributes, and so on. The following tag is used within the <assembly-descriptor> </assembly-descriptor> tags:


	<container-transaction></container-transaction>� 
Defines how the container handles the methods of the bean during a transaction. The valid values for this are Bean and Container. Within these tags, you can define the <method></method> and <trans-attribute></trans-attribute> tags. The <method></method> tags are used to list which methods of the bean (registered using the <ejb-name></ejb-name> tags) are handled by the container. The <trans-attribute></trans-attribute> tags are used to define the attributes for the transaction. The values for these attributes can be NotSupported, Supports, Required, RequiresNew, Mandatory, and Never.








[bookmark: ch10fig12]Figure 10.12. Screen shot showing the ejb-jar.xml deployment descriptor file.

[image: graphics/10fig12.jpg]


After registering the session bean in the ejb-jar.xml file, you need to register the WebLogic-specific deployment information in the weblogic-ejb-jar.xml file (see Figure 10.13).

[bookmark: ch10fig13]Figure 10.13. Screen shot showing the weblogic-ejb-jar.xml deployment descriptor file.
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Take a quick look at some of the following tags:


	<weblogic-ejb-jar></weblogic-ejb-jar>� 
The WebLogic-specific information is encapsulated in these tags.



	<weblogic-enterprise-bean></weblogic-enterprise-bean>� 
The registration information of the EJB is defined within these tags. Within the <weblogic- enterprise-bean></weblogic-enterprise-bean> tags, you should register the JNDI name for an EJB. To do this, you must use the <jndi-name></jndi-name> tags for the JNDI name of the EJB listed using the <ejb-name></ejb-name> tags.





After compiling the .class files and registering the bean in the ejb-jar.xml and weblogic-ejb-jar.xml deployment descriptor files, you need to group the .class files and the deployment descriptor files into a Java archive file. To do this, you first need to copy the deployment descriptor files into a directory named META-INF and then generate the Java archive using the command


jar cvf stateful.jar META-INF/ com\sams\learnweblogic7\ejb\stateful\*.class 


Figure 10.14 shows that the JAR command creates a Java archive named stateful.jar containing the deployment descriptor files in the META-INF directory and the .class files of the restaurant application.

[bookmark: ch10fig14]Figure 10.14. Screen shot showing the creation of the stateful.jar java archive file.
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The next step is to compile the stateful.jar Java archive using the weblogic.ejbc compiler of the WebLogic Server. To do this, use the command


java weblogic.ejbc stateful.jar EJBStatefulDeploy.jar 


The ejbc compiler combines together the EJB classes, interfaces, and deployment descriptor files and generates a Java archive file EJBStatefulDeploy.jar. In addition, the ejbc compiler generates the client-side stub classes, server-side skeleton classes, and the EJB container implementation classes (for EJBHome and EJBObject/EJBLocalObject) after validating the bean classes and interfaces written by the bean provider.

[bookmark: ch10note03]Tip

Use the -keepgenerated option with the ejbc compiler to get the Java source files for the stub and skeleton classes. This is useful for debugging and understanding how the WebLogic Server supports the EJB architecture, especially the generation of EJBObject/EJBLocalObject implementation classes.


 

Now the WaiterBean stateful session bean is ready to be deployed in the EJB container of the WebLogic Server.

[bookmark: ch10lev2sec16] Deploying the Program

WebLogic Server provides three different ways to deploy EJBs:


	Admin Console� 
Configure a New EJB



	Admin Console� 
Install a New EJB



	Manually deploying on a command prompt




Each of these methods of deploying the bean will be looked at in the following sections.

[bookmark: ch10lev3sec7] Admin Console�Configure a New EJB

This method for deploying the stateful session EJB assumes that the Java source files have been compiled and the stateful.jar Java archive file is generated, but that the weblogic.ejbc compiler has not been executed to process the stateful.jar file.

Start the Admin Console and select your application's domain, as shown in Figure 10.15.

[bookmark: ch10fig15]Figure 10.15. Screen shot showing the Configure a New EJB screen in the Admin Console.
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Select the Configure a New EJB option. This brings up the screen in Figure 10.16. Navigate the directory structure till you reach the location where the stateful.jar file is, and select this .jar file.

[bookmark: ch10fig16]Figure 10.16. Screen shot showing the location of the Java archive file.
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In the next screen, shown in Figure 10.17, you need to define an application name for the stateful session bean that has been uploaded to the WebLogic Server in the previous step.

[bookmark: ch10fig17]Figure 10.17. Screen shot showing how to define a name for the new EJB using the Admin Console.
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After uploading the EJB's JAR file, you will see either a success or an error message on the screen. Java archive files for multiple EJBs can be uploaded using this screen.

Figure 10.18 shows the newly selected EJB with the status of the Deployed column as true. Congratulations! Your stateful session EJB is now deployed and ready to be used.

[bookmark: ch10fig18]Figure 10.18. Screen shot showing the deployed EJB using the Admin Console�configure a new EJB method.
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[bookmark: ch10lev3sec8] Admin Console�Install a New EJB

The second method to deploy an EJB is by selecting the Install a New EJB option, as shown in Figure 10.19.

[bookmark: ch10fig19]Figure 10.19. Screen shot showing the Install a New EJB screen in the Admin Console.
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Next select the Java archive to upload (see Figure 10.20). This is the EJBStatefulDeploy.jar Java archive file. This step assumes that the weblogic.ejbc compiler has been executed to generate the final processed Java archive file.

[bookmark: ch10fig20]Figure 10.20. Screen shot showing the uploading of a new EJB using the Admin Console.
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After uploading the EJB's JAR file, you can see either a success or an error message on the screen. Java archive files for multiple EJBs can be uploaded using this screen.

Figure 10.21 shows the newly selected EJB named EJBStatefulDeploy with the status of the Deployed column as true. The stateful session EJB is now deployed successfully.

[bookmark: ch10fig21]Figure 10.21. Screen shot showing the deployed EJB using the Admin Console�install a new EJB method.

[image: graphics/10fig21.jpg]


[bookmark: ch10lev3sec9] Manually Deploy on a Command Prompt

The final way to deploy an EJB is from the command prompt using the weblogic.deploy tool provided by the WebLogic Server, as shown in Figure 10.22. This step assumes that the final Java archive has been generated after executing the weblogic.ejbc compiler.

[bookmark: ch10fig22]Figure 10.22. Screen shot showing the deployed EJB using weblogic.deploy tool executed manually.
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The weblogic.deploy tool accepts the following arguments:


	-port, -username, -component


	The command to deploy, undeploy or redeploy


	The password of the administrator/user


	The name of the EJB that is being deployed


	The full path of the location of the processed (by weblogic.ejbc compiler) Java archive file




[bookmark: ch10lev2sec17] Execute the Program

Because there are two parts to the Restaurant application, the server side as well as the client-side, you will execute both of them and see their output on the screen.

After deploying the stateful session bean WaiterBean in the previous step (using any of the three methods that were discussed above), you need to start up the WebLogic server using the batch file startWebLogic.bat. This step causes the EJB container in the WebLogic Server to initialize the deployed WaiterBean bean and keep its home interface WaiterHome registered with the WebLogic Server's naming service.

Now open up another command prompt window and execute the EJB client class Customer as a standalone Java application. On executing the Customer class, you'll see the output shown in Figure 10.23 in the command prompt window of the Customer class.

[bookmark: ch10fig23]Figure 10.23. Screen shot showing the output in the command prompt window of the Customer class.

[image: graphics/10fig23.jpg]


As the Customer class traverses through its workflow of actions and interacts with the WaiterBean stateful session bean, the WaiterBean generates output on the console of the WebLogic Server. This output is shown in Figure 10.24.

[bookmark: ch10fig24]Figure 10.24. Screen shot showing the output of the WaiterBean in the command prompt window of the WebLogic Server Console.
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[bookmark: ch10lev1sec6] Summary

Today you studied the first of the three types of Enterprise JavaBeans supported by WebLogic Server. This day started with a brief introduction to understanding the concepts of EJBs and WebLogic Server's support for the EJB 2.0 specification.

After this you started with the main topic of this day, the stateful session bean. The life cycle of a stateful session bean was covered, and you looked at the various callback methods that are invoked by the EJB container at different stages in the life cycle of the stateful session bean. You then looked at the flowchart to understand the steps involved in building a stateful session bean.

Next you looked at some of the differentiators in the two types of session beans: stateful session beans and stateless session beans. You then studied the components that make up a stateful session EJB viz the remote (or local) interface, the home interface, and the bean implementation class.

After this you learned about the internal classes and interfaces in EJBs. An important topic covered was to understand the different strategies applied to implement the EJBObject object by vendors. This helped you understand the inner workings of EJBs.

To complete your understanding of stateful session beans, you built the restaurant application, where you implemented the services provided by a waiter as a stateful session bean to a customer acting as an EJB client for the stateful session bean. You will extend this sample application tomorrow to implement the chef as a stateless session bean.

You are now all set to study stateless session beans tomorrow.










[bookmark: ch10lev1sec7] Q&A

	[bookmark: qad1e30948]Q1:	Because there are quite a few interfaces and classes that need to be developed to write an EJB, how does inheritance take place in EJBs?



	[bookmark: qad1e30953]
          A1:
        	Inheritance in EJBs is tricky to understand because of the many classes and interfaces involved. A simple rule of thumb to be aware of is to make sure that inheritance does not change the return types of the methods in the classes or interfaces. One example is of a child EJB inheriting the remote (or local) interface and home interfaces (remote or local) of an existing EJB. In this case, the child EJB has to ensure that the return type of the create() method is invoked on the bean's home interface object.

Entity beans are a bit more restrictive in that to override an entity bean, the create() method must not return a primary key class that is different from the parent EJB's primary key class data type.



	[bookmark: qad1e30968]Q2:	How does clustering affect EJBs deployed in a cluster in the WebLogic Server?



	[bookmark: qad1e30973]
          A2:
        	Clustering affects the EJBs in a significant way. Because EJBs are activated and passivated by the EJB container, the state of the EJB has to be replicated across all the EJB containers in all the servers in the cluster. WebLogic Server provides specially modified versions of the EJBHome and EJBObject container-generated objects to support clustering. In this scenario, the EJBHome stub class generated by the EJB container during deployment is replaced by a special-purpose stub class that keeps track of the EJBObjects in the cluster because the EJBObject is the primary component that performs client request delegation.















[bookmark: ch10lev1sec8] Workshop

The quiz and exercises are provided to help you solidify your understanding of the material covered today. Answers to the quiz questions and exercises are in Appendix A. Try to understand the quiz and exercise answers before continuing to tomorrow's lesson.










[bookmark: ch10lev1sec9] Quiz

	[bookmark: ch10que01]1:	List the three different types of Enterprise JavaBeans available.



	[bookmark: ch10que02]2:	What is a session bean?



	[bookmark: ch10que03]3:	What is the difference between stateful and stateless session bean?



	[bookmark: ch10que04]4:	List the classes and interfaces required to build a session bean.















[bookmark: ch10lev1sec10] Exercises

	[bookmark: ch10que05]1:	Set up and execute the Customer EJB client of the restaurant application on a separate machine. What would be the changes required to access the WaiterBean located in the WebLogic Server on a different machine? How would you generate the client-side stubs?



	[bookmark: ch10que06]2:	Write the Waiter bean of the restaurant application to be accessed locally. What would be the changes involved in this case?



	[bookmark: ch10que07]3:	What impact does writing a Java servlet as an EJB client have on the design of the application?















[bookmark: ch11]Day 11. Creating Stateless Session Beans

Yesterday, you gained an understanding of Enterprise JavaBeans (EJBs) and studied the first type of EJB, the stateful session bean. Yesterday's lesson also covered concepts such as components of a stateful session bean, the stateful session bean life cycle, and steps involved in building and deploying stateful session beans. You wrote a sample application that modeled the functions and activities in a restaurant with the customer, waiter, and chef as the primary actors. This example made you aware of how real-life entities can be easily modeled into EJBs and helped you identify the EJB to which these entities are mapped based on their activities (whether state maintenance is required or not required, and so on).

Today you will be looking at the other type of session EJB, the stateless session bean. You will be covering concepts such as the life cycle of stateless session beans, their components, and so on. Also, you will be converting the chef classes of the restaurant application from yesterday into a stateless session bean. In addition to this, you will be covering concepts about accessing a stateless session bean from a CORBA or RMI client. The final part of the day will be devoted to building the transactional parts of the MVC Airline Ticket Booking System application as stateful and stateless session beans.










[bookmark: ch11lev1sec1] Life Cycle of a Stateless Session EJB

The life cycle of a stateless session bean varies from the life cycle of a stateful session bean.

Figure 11.1 shows that the life cycle of a stateless session bean is fairly simple. There are three stages in the life cycle of a stateless session bean: creation, process operations, and termination.

[bookmark: ch11fig01]Figure 11.1. Life cycle of a stateless session bean.

[image: graphics/11fig01.gif]


[bookmark: ch11lev2sec1] Creation

Similar to a stateful session bean, the stateless session bean is created by the EJB container as a new instance of the stateless session bean after the client application invokes the create() method on the home interface of the stateless session bean. As a part of the creation process, the setSessionContext() method of the stateless session bean is invoked by the EJB container. The final step in the creation of a stateless session bean is the EJB container's invoking the ejbCreate() callback method on the bean instance. Because no state information about the client application is maintained by the stateless session bean, the ejbCreate() method is not overloaded and does not need to have any state information passed as parameters to the ejbCreate() method. This is a significant difference from a stateful session bean, in which the state information of the client application was passed as parameters to the ejbCreate() method and stored in the instance of the stateful session bean. After invoking the ejbCreate() method, the reference of the remote object of the stateless session bean is returned to the client application. The client application uses this remote object reference to invoke business methods published in the remote interface.

The stateless session bean is now active and ready to process client application requests. Normally, to improve performance, the EJB container creates an instance pool of stateless session beans to avoid the overhead of creating a stateless session bean on every client request.

[bookmark: ch11lev2sec2] Process Operations

Stateless session beans are transactional components in an MVC architecture. Another major difference with stateless beans in this stage of the life cycle is that no activation or passivation of the stateless session bean can occur. Because no state is maintained, a stateless session bean is never associated with any client application. Hence, different instances of a stateless session bean can be used to service different requests from the same client application, avoiding the need for activating or passivating the stateless session bean. A stateless session bean remains active in the EJB container until it processes the client application's request. At the end of processing the request, the EJB container returns the stateless session bean to the stateless session bean instance pool.

[bookmark: ch11lev2sec3] Termination

A client application can terminate a stateless session bean by invoking the remove() method on the home interface of the stateless session bean. When the remove() method is invoked, the EJB container may either destroy the instance of the stateless session bean or return the instance to the stateless session bean pool. An EJB container can return the instance to the bean pool because no state information is communicated between the stateless session bean and the client application. This enables the EJB container to minimize the overhead associated with destroying a stateless session bean instance.

The steps involved in developing stateless session beans are exactly the same as those described for stateful session beans. Hence, today's lesson will not go over the flowchart for developing a stateless session bean. The only differences between the two are that a stateless session bean contains only one ejbCreate() method without parameters in the bean implementation class and in the deployment descriptor file ejb-jar.xml and that the bean is registered as a stateless session bean to distinguish it from a stateful session bean.

Now that you understand the life cycle of a stateless session bean and the steps involved in building a stateless session bean, you are ready to study the concepts of stateless session beans in detail.










[bookmark: ch11lev1sec2] Stateless Session Bean Concepts

A stateless session bean is a lightweight version of a stateful session bean without the session-aware functionality. Because no state is maintained between a client application and a stateless session bean, the EJB-compliant container maintains an instance pool of stateless session beans. Any stateless session bean from the instance pool is used by the EJB container to service client application requests.

A stateless session bean can be used primarily for developing pure functionality or the business logic of the application. Stateless session beans are purely transactional in nature and can be used for embedding business logic that is reusable by different stateful session beans or client applications (see Figure 11.2).

[bookmark: ch11fig02]Figure 11.2. Different client applications accessing stateless session beans.

[image: graphics/11fig02.gif]


Maintaining an instance pool of stateless session beans allows the EJB container to multiplex client application requests and service them with a relatively smaller number of stateless session beans. Moreover, because a stateless session does not need to be activated or passivated during its life cycle, relatively fewer resources of the EJB container are used up.

But the absence of maintaining a state by the stateless session bean comes at a price! The onus of maintaining state is pushed to the client application. This may result in the client application's becoming more complex than is desired from incorporating the logic of maintaining a session.










[bookmark: ch11lev1sec3] Components of a Stateless Session EJB

Now you will look at the different components that constitute a stateless session EJB.

[bookmark: ch11lev2sec4] Remote Interface

The remote interface, as you saw yesterday, contains a set of business methods that constitute the service that the stateless session bean provides. The remote interface of a stateless session bean is exactly the same as the remote interface for a stateful session bean and extends the javax.ejb.EJBObject interface.

The code snippet given here is exactly like the code snippet for the remote interface of a stateful session bean:


public interface MyRemoteIF extends javax.ejb.EJBObject 
{
       public void businessMethod1() throws javax.rmi.RemoteException
       {
       }

       public String businessMethod2() throws javax.rmi.RemoteException
       {
       }
}


[bookmark: ch11lev2sec5] Home Interface

The home interface of a stateless session bean contains the factory methods used by a client application to initiate and control the life cycle of the stateless session bean. The home interface contains the create() and remove() methods that are invoked by a client application of the EJB. The primary difference between a stateless session bean and a stateful session bean is that the stateless session bean has only one create() method in the home interface without any parameters. The create() method cannot be overloaded in the home interface because a stateless session bean does not maintain any state information about the EJB client application and hence does not require any overloaded create() method with parameters. The session bean's home interface extends the javax.ejb.EJBHome interface. The provider of the EJB container supplies the implementation class that implements the methods in the session bean's remote interface. A code snippet is given here:


public interface MyHomeIF extends javax.ejb.EJBHome 
{
       public MyRemoteIF create() throws javax.rmi.RemoteException
       {
       }

       public MyRemoteIF create() throws javax.rmi.RemoteException
       {
       }
}


[bookmark: ch11lev2sec6] Session Bean Implementation Class

The session bean implementation class for a stateless session bean is similar to the one that you studied for a stateful session bean. The differences are in the methods that are implemented in the stateless session bean class. The stateless session bean class provides the functionality for the business methods defined in the remote interface of the stateless bean and the ejbCreate() and ejbRemove() life-cycle methods. Because the stateless session bean is not activated or passivated, the ejbActivate() and ejbPassivate() methods are not provided. Here as well, the provider of the EJB container generates an intermediate implementation class that intercepts requests from the client application and delegates the business methods:


public interface MyBean implements javax.ejb.SessionBean 
{
       public void ejbCreate() throws javax.rmi.RemoteException
       {
              ... // functionality as required
       }

       public void setSessionContext(javax.ejb.SessionContext)
               throws javax.rmi.RemoteException
       {
              ... // functionality as required
       }

       public void ejbRemove() throws javax.rmi.RemoteException
       {
              ... // functionality as required
       }

       public void businessMethod1() throws javax.rmi.RemoteException
       {
              ... // business method functionality as required
       }

       public String businessMethod2() throws javax.rmi.RemoteException
       {
              ... // business method functionality as required
       }

}


After this discussion of stateless session beans, you are now ready to work on your sample application.










[bookmark: ch11lev1sec4] Sample Program: Restaurant

The stateless session bean builds on the restaurant example application that you developed yesterday. In that example, you built the Waiter as a stateful session bean associated with a Customer client application. The ChefImpl class was built as a normal Java class that implemented the interface ChefInterface. Today you will revamp the chef classes from the restaurant application and develop them as a stateless session bean. This is because, in the requirements, you defined that the waiters could forward customer orders or selections to any of the available chefs for processing (cooking) and could retrieve the cooked items from the chefs. This represents a classical case of stateless session bean behavior. The rest of the classes of yesterday's restaurant application will stay the same; you will modify only the chef-related classes and interfaces.

You will group the chef classes and interfaces in the com.sams.learnweblogic7.ejb. stateless package. Figure 11.3 diagrams the relevant classes and interfaces.

[bookmark: ch11fig03]Figure 11.3. Class diagram of the classes and interfaces for the chef stateless session bean in the restaurant application.

[image: graphics/11fig03.gif]


[bookmark: ch11lev2sec7] Chef Classes and Interfaces

You will model the chef as a stateless session bean. Hence, you will create the following classes and interfaces:


	ChefInterface� 
The remote interface of the ChefBean stateless session bean. The services offered by the chef to the waiter are defined as methods in the ChefInterface remote interface.



	ChefHome� 
The home interface for creating the chef stateless session beans. The waiter session bean will use the methods in the ChefHome interface to obtain an instance of the chef session bean. The ChefHome interface will contain a create() method that will be used by the waiter session bean. The home interface of the chef bean will be registered in the naming service of WebLogic Server. The waiter session bean will retrieve the reference to the ChefHome home interface from the naming service using the JNDI API.



	ChefBean� 
The ChefBean class is the actual stateless session bean class. The EJB callback methods such as ejbCreate(), ejbPostCreate(), ejbRemove(), and so on will be implemented in the ChefBean class. In addition, the service methods of the chef that have been defined in the ChefInterface will be implemented in this class.





Now look at the source code for the classes and interfaces for the chef functionality. Because the rest of the restaurant application is the same, you will not be listing the code for the other classes. You can reuse the same code that was developed yesterday. The only other change required to yesterday's code is to the WaiterBean class, which instantiates a ChefInterface object in order to interact with it.

Listing 11.1 shows the ChefInterface remote interface.

[bookmark: ch11list01]Listing 11.1 ChefInterface.java


/******************************************************************************
  * Class Name   : ChefInterface.java
  * Description  : Remote Interface for the ChefBean bean.
  *                Defines method cookItem() for the ChefBean bean.
  *                This method is called by the Waiter bean.
  * @author Mandar S. Chitnis, Lakshmi AM, Pravin S. Tiwari.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/

package com.sams.learnweblogic7.ejb.stateless;

import java.rmi.RemoteException;
import javax.ejb.EJBObject;

public interface ChefInterface extends EJBObject
{
   /**
   * This method is called by the waiter to cook the item.
   *
   * @param orderedItem MenuItem object ordered item
   * @return object CookedItem
   */
       public CookedItemImpl cookItem(MenuItem orderedItem)
               throws RemoteException;
}


As you can see, the ChefInterface still defines the cookItem() method. The only difference from the ChefInterface that you developed in yesterday's application is that the ChefInterface is now defined as the remote interface of the ChefBean stateless session bean and hence extends the EJBObject interface. Also, the cookItem() method now throws the exception RemoteException.

Next you will write the home interface for the chef session bean; see Listing 11.2.

[bookmark: ch11list02]Listing 11.2 ChefHome.java


/******************************************************************************
  * Class Name   : ChefHome.java
  * Description  : Home Interface for the ChefBean bean.
  *                Defines method create() for the ChefBean bean
  *                per the EJB specifications.
  * @author Mandar S. Chitnis, Lakshmi AM, Pravin S. Tiwari.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/

package com.sams.learnweblogic7.ejb.stateless;

import java.rmi.RemoteException;
import javax.ejb.CreateException;
import javax.ejb.EJBHome;

/**
 * This is the home interface for the ChefBean.java.
 * In WebLogic, this is implemented by the code-generated container
 * class ChefBeanC. A home interface may support one or more create
 * methods, which must correspond to methods named "ejbCreate" in the EJBean.
 *
 */
public interface ChefHome extends EJBHome
{
   /**
   * Corresponding to the ejbCreate method in the ChefBean.java.
   *
   * @return                  ChefInterface
   * @exception               RemoteException
   * @exception               CreateException
   */
  ChefInterface create() throws CreateException, RemoteException;
}


The ChefHome interface enables the WaiterBean class to obtain a handle to the ChefBean stateless session bean. In this scenario the WaiterBean stateful session bean acts as an EJB client to the ChefBean stateless session bean. The create() method defined in the ChefHome interface returns an object of type ChefInterface, which is the remote (or local) object reference. The ChefHome interface extends the javax.ejb.EJBHome interface. The create() method throws the exceptions javax.ejb.CreateException and java.rmi.RemoteException (for remote interfaces only) when an error occurs while creating the ChefInterface remote object.

The final class that you will be studying is the ChefBean class, shown in Listing 11.3.

[bookmark: ch11list03]Listing 11.3 ChefBean.java


/******************************************************************************
  * Class Name   : ChefBean.java
  * Description  : Bean Class for the ChefBean bean.
  *                Implements the methods defined in the Home and Remote
  *                interfaces. These methods are called by the Waiter bean.
  * @author Mandar S. Chitnis, Lakshmi AM, Pravin S. Tiwari.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/

package com.sams.learnweblogic7.ejb.stateless;

import javax.ejb.CreateException;
import javax.ejb.SessionBean;
import javax.ejb.SessionContext;
import javax.naming.InitialContext;
import javax.naming.NamingException;

public class ChefBean implements SessionBean
{
       private String chefId;
       private static final boolean ENABLE_WEBLOGIC_LOGGING = true;
       private boolean isAvailable;
    private SessionContext ctx;

       /**
        * As per EJB Specifications to be implemented by bean,
        * Used when create is called on the remote interface
        */
       public void ejbCreate(){
              webLogicLog("Method ejbCreate has been called");
       }

       // Using WebLogic's log service to log events
       private void webLogicLog(String logMessage) {
              if (ENABLE_WEBLOGIC_LOGGING)
                     System.out.println(logMessage);
       } //end of webLogicLog
       /**
        * As per EJB Specifications to be implemented by bean,
        * Presently not being used
        */
       public void ejbRemove() {
              webLogicLog("Method ejbRemove has been called");
       }//end of ejbRemove
       /**
        * Sets the session context.
        *
        * @param ctx SessionContext Context for session
        */
       public void setSessionContext(SessionContext ctx) {
              webLogicLog("Method setSessionContext has been called");
              this.ctx = ctx;
       }//end of setSessionContext

  /**
   * This method is called by the waiter to cook the item.
   *
   * @param orderedItem       MenuItem object ordered item
   * @return                  object CookedItem
   */
       public CookedItemImpl cookItem(MenuItem orderedItem){
              webLogicLog("cook Item called");
              System.out.println("Menuitem is "+orderedItem.getItemDesc());
              CookedItemImpl preparedItem = new CookedItemImpl();
              System.out.println
                      ("The cooked Item is:"+orderedItem.getItemDesc());
              if((orderedItem.getItemDesc()).equals("Apple Pie")){
                     preparedItem.setItemName("Apple Pie");
                     preparedItem.setServingSize("Standard");
                     preparedItem.setTaste("Sweet");
                     preparedItem.setIngredients
                             ("Apple, Sugar, All Purpose Flour, Eggs, Butter");
                     preparedItem.setTemperature("Hot");
              }
              else if((orderedItem.getItemDesc()).
                      equals("Banana Split Icecream")){
                     preparedItem.setItemName("Banana Split Icecream");
                     preparedItem.setServingSize("One Scoop");
                     preparedItem.setTaste("Sweet");
                     preparedItem.setIngredients
                             ("Milk, Sugar, All purpose flour, Eggs, Cream,
                             Bananas");
                     preparedItem.setTemperature("Cold");
              }
              else if((orderedItem.getItemDesc()).equals("Cheese Pizza")){
                     preparedItem.setItemName("Cheese Pizza");
                     preparedItem.setServingSize("Standard");
                     preparedItem.setTaste("Salty");
                     preparedItem.setIngredients("All purpose flour,
                             Cheese, Jalapenos, Tomatoes, Bell Peppers, Olives,
                             Salt");
                     preparedItem.setTemperature("Hot");
              }
              else if((orderedItem.getItemDesc()).equals("Curly Fries")){
                     preparedItem.setItemName("Curly Fries");
                     preparedItem.setServingSize("Standard");
                     preparedItem.setTaste("Salty");
                     preparedItem.setIngredients("Low cholesterol oil, Potatoes
                             cut, Salt");
                     preparedItem.setTemperature("Hot");
              }
              else if((orderedItem.getItemDesc()).equals("Delhi Kababs")){
                     preparedItem.setItemName("Delhi Kababs");
                     preparedItem.setServingSize("10 pieces");
                     preparedItem.setTaste("Spicy");
                     preparedItem.setIngredients("Onions, Coriander powder, Poppy
                             seeds, Ginger, Salad Oil, Salt, Garlic, Spices, Red
                             Chillies, Chicken, Yogurt");
                     preparedItem.setTemperature("Hot");
              }
              else if((orderedItem.getItemDesc()).
                      equals("Fresh Pineapple Cake")){
                     preparedItem.setItemName("Fresh Pineapple Cake");
                     preparedItem.setServingSize("1 Slice");
                     preparedItem.setTaste("Sweet");
                     preparedItem.setIngredients
                             ("Pineapple, Sugar, All purpose flour, Eggs,
                             Butter");
                     preparedItem.setTemperature("Room Temperature");
              }
              else if((orderedItem.getItemDesc()).equals("French Fries - Tub")){
                     preparedItem.setItemName("French Fries - Tub");
                     preparedItem.setServingSize("Large");
                     preparedItem.setTaste("Salty");
                     preparedItem.setIngredients
                             ("Low cholesterol oil, Potatoes cut, Salt");
                     preparedItem.setTemperature("Hot");
              }
              else if((orderedItem.getItemDesc()).equals("Hot Dog")){
                     preparedItem.setItemName("Hot Dog");
                     preparedItem.setServingSize("Standard");
                     preparedItem.setTaste("Salt");
                     preparedItem.setIngredients
                             ("Hot Dog buns, Meat, Bread crumbs, Oatmeal flour,
                             Oatmeal flour, Little egg white, Spices - Onion,
                             Garlic, Salt, Pepper etc");
                     preparedItem.setTemperature("Hot");
              }
              else if((orderedItem.getItemDesc()).equals("Hamburger")){
                     preparedItem.setItemName("Hamburger");
                     preparedItem.setServingSize("Standard");
                     preparedItem.setTaste("Salty");
                     preparedItem.setIngredients
                             ("Hamburger, Lettuce, Onions, Tabasco sauce,
                             Cheddar Tabasco sauce, Cheddar cheese, Kaiser style
                             buns, Pam cooking spray, Worcestershire sauce");
                     preparedItem.setTemperature("Hot");
              }
              return preparedItem;
       }//end of cookItem
}


The primary functionality of the chef is written in the ChefBean bean class. As a part of the EJB component design contract, the ChefBean implements the life-cycle callback methods of a stateless session bean, such as setSessionContext(), ejbCreate(), and ejbRemove(). These callback methods will be invoked by the EJB container at different stages of the stateless session bean's life cycle. In addition, the ChefBean class provides the implementation of the cookItem() method defined in the bean's remote interface. The functionality in the cookItem() method is exactly the same as was described yesterday.

Finally, you need to make one change in the WaiterBean stateful session bean to change the way you instantiated the ChefInterface object. Now that you have rewritten the chef functionality as a bean, the WaiterBean stateful session bean acts as an EJB client for the ChefBean bean. You only need to modify the getChefFromChefPool() method in the WaiterBean class. In the getChefFromPool() method of the WaiterBean class in yesterday's code, the instance of the ChefInterface object was obtained from PoolClass class using the getChef() method. Because the pool-handling functionality is now handled by the EJB container, you will not require the PoolClass class. Here is the code snippet for changes to the getChefFromChefPool() method of the WaiterBean bean class:


    //called by the waiter to get a chef from the chef pool 
    public ChefInterface getChefFromChefPool(){
           ChefInterface chef=null;
           try{
                  ChefHome chefHome = lookupHome();
                  chef = (ChefInterface)PortableRemoteObject.
                          narrow(chefHome.create(), ChefInterface.class);
           }
           catch(Exception e){
                  e.printStackTrace();
           }
           return chef;
    }
/**
* Lookup the EJBs home in the JNDI tree
*/
    private ChefHome lookupHome() throws NamingException
    {
    // Lookup the beans home using JNDI
    //(Properties can be used instead of Hashtable,
    //to keep the code compatible with jdk1.1 also.)
     try{
           Hashtable h = new Hashtable();
           h.put(Context.INITIAL_CONTEXT_FACTORY,
                   "weblogic.jndi.WLInitialContextFactory");
           h.put(Context.PROVIDER_URL, "t3://localhost:7001");
           Context ctx = new InitialContext(h);
           System.out.println
                   ("Initial context to look up chef home created"+ctx);
           String ctxName = ctx.getNameInNamespace();
           NamingEnumeration myNamingEnum = ctx.list(ctxName);
           while(myNamingEnum.hasMoreElements()){
                  System.out.println
                          ("Naming Enum : "+myNamingEnum.nextElement());
           }
           Object home = ctx.lookup(CHEFHOME_JNDI_NAME);
           System.out.println("Lookup performed");
           return
                   (ChefHome)PortableRemoteObject.narrow(home, ChefHome.class);
     }
     catch (NamingException namingException) {
           System.out.println("Unable to lookup EJBHome ChefHome.");
           System.out.println
                   ("Check JNDI name "+CHEFHOME_JNDI_NAME+" on the WebLogic
                   server");
           throw namingException;
     }
    }


The first statement in the method is to invoke the lookupHome() method. The lookupHome() method creates a new InitialContext() object and sets the properties to look up the ChefHome object using the lookup() method on the InitialContext. The call to the lookup() method retrieves the ChefHome home interface of the ChefBean stateless session bean. This ChefHome object is typecast to the appropriate type using the narrow() method and returned to the getChefFromPool() method. The create() method is now called on the ChefHome object to obtain the reference to the chef bean's remote interface.

Notice how a clean and simple design went a long way in minimizing changes to the chef and the waiter classes and converting the chef classes to a stateless session bean.

[bookmark: ch11lev2sec8] Compile the Program

Compiling the files of the restaurant application is a two-step process. Use the provided compile.bat batch file to compile the classes and interfaces of the restaurant application. This includes the WaiterBean stateful session bean classes, the Customer EJB client, and the supporting Java classes. The batch file compiles the files of the restaurant application located in the directory


C:\book\code\EJB\stateless\src\*.java 


The command used for compiling is


javac -d C:\book\code\EJB\stateless\deploy C:\book\code\EJB\stateless\src\*.java 


After generating the .class files for the source code, the next step is to edit the deployment descriptor files ejb-jar.xml and the WebLogic-specific deployment descriptor file weblogic-ejb-jar.xml to register the stateless session bean with the WebLogic Server; see Figure 11.4.

[bookmark: ch11fig04]Figure 11.4. The ejb-jar.xml deployment descriptor file.

[image: graphics/11fig04.jpg]


Because you are already familiar with the different tags used to register a session bean, this lesson will only talk about the tags used to register the ChefBean stateless session bean.

After registering the session bean in the ejb-jar.xml file, you need to register the WebLogic specific deployment information in the weblogic-ejb-jar.xml file; see Figure 11.5.

[bookmark: ch11fig05]Figure 11.5. The weblogic-ejb-jar.xml deployment descriptor file.

[image: graphics/11fig05.jpg]


The registration information of the chef EJB is defined within these tags. Within the <weblogic-enterprise-bean></weblogic-enterprise-bean> tags, you should register the JNDI name for an EJB. To do this you must use the <jndi-name></jndi-name> tags for the JNDI name of the EJB listed in the <ejb-name></ejb-name> tags.

After compiling the .class files and registering the bean in the ejb-jar.xml and weblogic-ejb-jar.xml deployment descriptor files, you need to group the .class files and the deployment descriptor files into a Java archive file. To do this, you first need to copy the deployment descriptor files to a directory named META-INF and then generate the java archive using the command:


jar cvf stateless.jar META-INF/ com\sams\learnweblogic7\ejb\stateless\*.class 


From Figure 11.6 you can see that the jar command creates a Java archive named stateless.jar containing the deployment descriptor files in the META-INF directory and the .class files of the restaurant application; see Figure 11.6.

[bookmark: ch11fig06]Figure 11.6. The creation of the stateless.jar Java archive file.
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The next step is to compile the stateless.jar Java archive using the weblogic.ejbc compiler of WebLogic Server. To do so, use this command:


java weblogic.ejbc stateless.jar EJBStatelessDeploy.jar 


The ejbc compiler combines together the EJB classes, interfaces, and deployment descriptor files and generates a Java archive file EJBStatelessDeploy.jar. In addition, the ejbc compiler generates the client-side stub classes, server-side skeleton classes, and EJB container implementation classes (for EJBHome and EJBObject/EJBLocalObject) after validating the bean classes and interfaces written by the bean provider.

Now the ChefBean stateless session bean is ready to be deployed in the EJB container of the WebLogic Server.

[bookmark: ch11lev2sec9] Deploy the Program

The steps for deploying the stateless session bean are exactly the same as the steps that you performed yesterday for a stateful session bean. You can use any of the three different ways you learned yesterday to deploy the ChefBean stateless session bean.

[bookmark: ch11lev2sec10] Execute the Program

After deploying the ChefBean bean, start up WebLogic Server and then start the Customer EJB client at another command prompt.

After executing the Customer class, you can observe the output shown in Figure 11.7 in the command-prompt window.

[bookmark: ch11fig07]Figure 11.7. The output in the command-prompt window of the Customer class.
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As the Customer class progresses through its actions and interacts with the WaiterBean stateful session bean, and as the WaiterBean interacts with the ChefBean stateless session bean, the output shown in Figure 11.8 will be displayed on the console of the WebLogic Server.

[bookmark: ch11fig08]Figure 11.8. The output of the ChefBean in the command-prompt window of the WebLogic Server console.
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[bookmark: ch11lev1sec5] Accessing a Session Bean from CORBA and RMI Clients

Different technologies exist today that provide distributed computing for enterprise applications. Of them, Remote Method Invocation (RMI), Internet Inter-ORB Protocol (IIOP), and the Component Object Model/Distributed Component Model (COM/DCOM) are frequently used in applications. EJB is not a distributed computing technology but a distributed computing architecture. The underlying distributed computing technology that EJB 2.0 specifies is RMI over IIOP. Why is there a combination of two technologies instead of just one? To understand the reason behind this, you need to see how distributed computing technologies have evolved in Java.

The first support for writing distributed applications was provided in the Java language using RMI. RMI provides developers with the ability to write object-oriented client-server applications that communicate seamlessly over a network. The downside is that RMI supports writing client and server distributed applications using Java as the only development language. RMI internally uses the Java Remote Method Protocol (JRMP) for performing the underlying interprocess socket communication. WebLogic provides its own implementation of the RMI protocol, called the t3 protocol. Server objects as well as client applications connect to WebLogic Server's naming service using the t3 protocol via the JNDI API. Hence in the URL used to connect to the naming service, the t3 protocol is used. An example of this is


Hashtable env = new Hashtable(); 
env.put(Context.INITIAL_CONTEXT_FACTORY, JNDI_FACTORY);
env.put(Context.PROVIDER_URL, "t3://localhost:7001");
InitialContext = new InitialContext(env);


The next phase was the emergence of the Common Object Request Broker Architecture (CORBA) as a popular mechanism for developing distributed applications. CORBA raised the bar in the distributed computing world by enabling client-server applications of different languages to communicate with each other. This meant that now a Java application could interact with and use a C++ server application program, with both the applications communicating using CORBA. But CORBA is an architecture and not a technology. The underlying technology is IIOP, which enables the communication between the client and server applications. The downside of writing CORBA server applications is the enormous complexity involved in developing distributed, transaction-aware server applications.

Finally, EJB architecture emerged as a viable alternative for writing component-based, distributed server applications because of the simplicity of writing EJB server applications and components. The application server or the EJB container in which the EJBs are deployed and executed is responsible for the life-cycle and transaction-aware services for the EJB. Considering the need for EJB components to be accessed from applications developed in different languages or using different technologies, the EJB 2.0 specification defines the use of RMI-IIOP protocol for communication between a client application and an EJB server component. The use of RMI-IIOP protocol enables client applications developed in Java that use RMI and client applications developed in Java or C++ that use IIOP (CORBA) to interact and use the services of EJB components developed using the EJB 2.0 specification.

[bookmark: ch11note01]Note

This section assumes that you are familiar with writing client applications in CORBA and CORBA concepts such as IDL, ORB, and so on. If you are not, it is recommended that you read the section on Java IDL in the Java tutorial available at java.sun.com.


 

Take a look at Figure 11.9 to understand the interaction when a CORBA client accesses a stateless session bean. You will learn how to develop a Java CORBA client application that needs to access an EJB. You will access a stateless session bean because a stateless session bean is the easiest EJB to build and deploy.

[bookmark: ch11fig09]Figure 11.9. Block diagram showing the interaction between a CORBA client and a session bean.
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[bookmark: ch11lev2sec11] Build the EJB

The first step in this will be to develop a stateless session bean, HelloEJB, that provides a method, sayHello(), and returns a string, "Hello user!", to the client application. You will not be writing all the pieces of code for this bean; today's lesson lists only snippets of the relevant code. The following code creates the home and remote interfaces for this stateless bean.

The home interface code is as follows:


/****************************************************************************** 
  * Class Name   : HelloEJBHome.java
  * Description  : Home interface for the HelloEJB
                   HelloEJB is a simple SessionBean to say "Hello" to the user.
  * @author Mandar S. Chitnis                              .       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/
package com.sams.learnweblogic7.ejb.stateless;

import java.rmi.RemoteException;
import javax.ejb.CreateException;
import javax.ejb.EJBHome;

public interface HelloEJBHome extends EJBHome {
     HelloEJB create() throws CreateException, RemoteException;
}



Remote Interface:


/****************************************************************************** 
  * Class Name   : HelloEJB.java
  * Description  : Remote interface for the HelloEJB
                   HelloEJB is a simple SessionBean to say "Hello" to the user.
  * @author Mandar S. Chitnis                              .       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.ejb.stateless;

import java.rmi.*
import javax.ejb.*;

public interface HelloEJB extends EJBObject()
{
       public String sayHello() throws RemoteException;
}


The session bean implementation class implements this business method, as can be seen from this code snippet:


/****************************************************************************** 
   * Class Name   : HelloEJBBean.java
  * Description  : Bean class for the HelloEJB
                   HelloEJB is a simple SessionBean to say "Hello" to the user.
  * @author Mandar S. Chitnis                              .       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.ejb.stateless;

import javax.ejb.*;
import javax.naming.*;

public final class HelloEJBBean implements SessionBean
{
   //all the setSessionContext(), ejbActivate(), ejbPassivate() etc
   //methods come here
...
       public String sayHello()
       {
              return "Hello User!";
       }
}


[bookmark: ch11lev2sec12] Generate the IDL Files and Client Stubs

To use the EJB from a CORBA client written in Java or C++, you need to have generated the Interface Definition Language (IDL) file of the stateless session bean. The IDL file is a static ASCII file that contains the description and organization of the services provided by a server, in this case, the EJB stateless session bean. The IDL file will be used to generate the stub Java files for the CORBA client. To generate the IDL files for the stateless session bean, execute the weblogic.ejbc EJB compiler or weblogic.rmic RMI compiler provided with WebLogic Server, using the -idl option.


java weblogic.ejbc �idl �idlDirectory \beanIDL 
        com.sams.learnweblogic7.ejb.HelloEJBBean


For RMI clients, the preceding step is not required because WebLogic Server provides a mechanism to directly generate the client stub Java classes for an RMI client. To generate the client stubs for RMI clients, execute the weblogic.ejbc EJB compiler or the weblogic.rmic RMI compiler provided with WebLogic Server, using the -iiop option.


java weblogic.rmic �iiop �iiopDirectory /beanStubClasses 
        com.sams.learnweblogic7.ejb.HelloEJBBean


[bookmark: ch11lev2sec13] Compile and Build the CORBA and RMI Clients

After generating the IDL file for a CORBA client, you need to use the utility provided by the vendor of the ORB that you are using to generate the Java classes (Helper and so on) from the IDL. If you are using the Java IDL of JDK 1.3.1, you can use the idl2java utility to generate the Java classes from the IDLs generated in the \beanIDL directory on your machine, for example:


idl2java \beanIDL\HellEJBBean.idl 


The IDL files generated using the WebLogic ejbc compiler contain references to the included file orb.idl, which is the IDL file provided by the vendor of the ORB that you use and that contains the mapping of the data types used in IDL and Java.

Now the Java files built after executing the idl2java utility can be compiled with the other Java files of the client application to build the final CORBA client.

The stub classes generated using the -iiop option can be used directly with RMI clients to build the final RMI client.

[bookmark: ch11lev2sec14] Accessing the EJB from CORBA and RMI Clients

The final step to be discussed is the way the CORBA and RMI clients look up the naming service to obtain the reference to the home interface of the EJB deployed in WebLogic Server.

CORBA clients need a handle for the naming service of WebLogic Server before they can obtain the home object references of the EJB. To obtain the reference of the naming service of WebLogic Server, you should use the host2ior utility provided with WebLogic Server.


java utils.host2ior localhost 7001 


Executing the preceding command displays the Interoperable Object Reference (IOR) "stringified" reference (string value) of the naming service object in WebLogic Server, which you can redirect and save to a text file. Programmers familiar with CORBA programming will recall that IOR is akin to a unique serialized value of the naming service object. To construct the naming service from the IOR, you need to invoke the string_to_object() method of the org.omg.CORBA.ORB object. The string_to_object() method takes the IOR string as a parameter and returns the constructed naming service object, which is then typecast to the appropriate type using the narrow() method. A code snippet is given here:


// initialize ORB 
// assign the IOR string to the iorVal variable

iorVal = "IORvalue";
org.omg.CORBA.Object cObj = orb.string_to_object(iorVal);
org.omg.CosNaming.NamingContext nCtx =
        org.omg.CosNaming.NamingContextHelper.narrow(cObj);
// create the NameComponent array
// now that you have obtained the NamingContext reference,
// look up the EJBHome object reference using the
// resolve() method of the NamingContext as you normally would


In RMI client applications, to access the EJBHome object reference, the RMI client initializes an InitialContext object with com.sun.jndi.cosnaming.CNCtxFactory as the name of the naming service to which to connect. A code snippet is given below:


Hashtable ht = new Hashtable() 
h.put(Context.INITIAL_CONTEXT_FACTORY, "com.sun.jndi.cosnaming.CNCtxFactory");
h.put(Context.PROVIDER_URL, "iiop://localhost:7001");
InitialContext ctx = new InitialContext(ht);


The URL to be used to connect to the naming service of WebLogic Server is the iiop service. Once the initial context is created, the RMI client can look up the EJBHome object using the JNDI name used to register the EJB's home interface with the naming service. A code snippet is given here:


Object objHome = ctx.lookup("HelloEJBHome"); 
HelloEJBHome helloHome = (HelloEJBHome);
javax.rmi.PortableRemoteObject.narrow(objHome, HelloEJBHome.class);


[bookmark: ch11lev2sec15] Configuring the WebLogic Server for RMI-IIOP Authentication

To enable RMI-IIOP clients to access EJBs in WebLogic Server, you need to configure the settings in the config.xml file and create an identifier that can be used by RMI-IIOP clients. The following settings need to be done:


<Server Name="localhost" NativeIOEnabled="true" DefaultIIOPUser="sams" 
        DefaultIIOPPassword="sams123" ListenPort="7001">


This will establish an identity called "sams" with the authentication password "sams123" that can connect via RMI-IIOP to the localhost server on port 7001.

Now that you are familiar with building stateful and stateless session beans, you can begin work on building the transactional part of the model layer in the Airline ticket booking system MVC application.










[bookmark: ch11lev1sec6] MVC Application Model Layer: Stateful and Stateless Session Beans

In the previous days, you have built two of the three layers of your Airline Ticket Booking System MVC application: the controller servlet and the view. The controller consists of a Java servlet that is used to control the flow and sequencing of actions in the application. The view layer is made up of JavaServer Pages. The data is passed from the controller to the view layer by wrapping it in the MVCAppValueObject. This ensures a degree of isolation between the two layers.

The third layer of the MVC application is the model. The model is where the business logic and data logic reside. The business-logic part of the model consists essentially of the transactional aspects of the application.

Stateful and stateless session beans can be used to represent the transactional functionality in the Airline Ticket Booking System application. From the class design, you can determine that two functions are primarily transactional in nature: user interactions, such as searching for available flights, creating a profile, viewing a profile, and so on; and the ticket-booking function.

Actions like searching for flights and user registration do not require state maintenance until the user logs in. Hence, you can model the user registration function with a stateless session bean. You will design and build the CustomerServiceAgentBean as the stateless session bean in the application.

The ticket-booking function and viewing profile represent the conversation between a user and a ticket-booking representative. Hence, a stateful session bean is more suitable for capturing the function of the ticket-booking representative. The TicketSalesAgentBean will perform the stateful session bean functions.

In order to understand the interaction of the session beans that form part of the model layer with the rest of the MVC application, take a look at Figure 11.10. The figure shows the sequence diagram of the Airline Ticket Booking System MVC application.

[bookmark: ch11fig10]Figure 11.10. Sequence diagram of the Airline Ticket Booking System MVC application showing the Model (session bean) layer interactions.

[image: graphics/11fig10.gif]


The entire code of the CustomerServiceAgentBean and TicketSalesAgentBean is listed in Appendix C. This includes the listing for the home and remote interfaces of these beans.

You have now concluded building the transactional business-logic part of the model layer of your Airline Ticket Booking System MVC application. In the coming days, you will be building the data-logic parts of the model using entity beans.










[bookmark: ch11lev1sec7] Summary

Today's lesson completed your study of session beans by covering stateless session beans. Stateless session beans are "lightweight" session beans. Today's lesson began with the basic concepts of stateless session beans. You looked at how the life cycle of a stateless session bean differs from the life cycle of a stateful session bean. You also took a quick look at the components of a stateless session bean.

After this, an advanced concept�accessing EJBs from CORBA and RMI clients�was covered. You took a quick look at some of the issues involved in the distributed-computing communication mechanism between EJBs and CORBA and RMI clients. You also studied the steps involved in writing CORBA and RMI clients that can access EJBs deployed on WebLogic Server. For this purpose, you studied how to generate IDL files and client stubs using the weblogic.ejbc and weblogic.rmic compilers provided with WebLogic Server. The final step was to understand how CORBA and RMI clients access the naming service of WebLogic Server (where the EJBs are registered using JNDI) and use JNDI to obtain references to the home interface objects of EJBs registered during deployment.

The last two sections were devoted to writing stateless session beans in the restaurant sample application and the Airline Ticket Booking System MVC application. You rewrote the functionality of the chef in yesterday's restaurant application as a stateless session bean.

The final activity you undertook was to build the business-logic part of the model layer of the Airline Ticket Booking System MVC application. For this you implemented the user registration function as a stateless session bean and the ticket-booking representative as a stateful session bean.

Now that you have completed the study of session beans, in the next two days you will be looking at the second type of EJB, the entity bean.










[bookmark: ch11lev1sec8] Q&A

	[bookmark: qad1e32362]Q1:	What ORB products can I use for accessing EJBs from CORBA clients?



	[bookmark: qad1e32370]
          A1:
        	CORBA clients can access EJBs in WebLogic Server using the RMI-IIOP protocol. The ORB product that you need to use for CORBA clients to communicate via RMI-IIOP should be compliant with the CORBA/IIOP 2.4.2 specification. Products such as Visibroker Object Request Broker (ORB) versions 4.x and 5.0 from Inprise and Orbix 2000 from Iona support CORBA/IIOP 2.4.2. Apart from vendor products, the Java IDL that is provided with JDK 1.3.1 supports CORBA/IIOP 2.4.2. Because WebLogic Server 7.0 comes with JDK 1.3.1, CORBA/IIOP 2.4.2 support for CORBA clients is guaranteed.















[bookmark: ch11lev1sec9] Workshop

The quiz and exercises are provided to help solidify your understanding of the material covered today. Answers to the quiz questions and exercises are in Appendix A. Try to understand the quiz and exercise answers before continuing tomorrow's lesson.










[bookmark: ch11lev1sec10] Quiz

	[bookmark: ch11que01]1:	What is the primary difference between a stateless session bean and a stateful session bean?



	[bookmark: ch11que02]2:	Why doesn't the stateless session bean have any overloaded ejbCreate() or create() methods?



	[bookmark: ch11que03]3:	Why doesn't the stateless session bean have any ejbActivate() and ejbPassivate() methods?















[bookmark: ch11lev1sec11] Exercise

	[bookmark: ch11que04][click here]	Write an RMI client to access a stateless session bean deployed in WebLogic Server.















[bookmark: ch12]Day 12. Developing Entity Beans Using Container-Managed Persistence

Over the past two days, you have completed your study of session beans, both stateful and stateless. Session beans are the first of three EJBs that you will come across. Yesterday you saw what a stateless session bean is and how it differs from a stateful session bean. You also covered the important concept of how to access EJBs via non-EJB clients, such as RMI and CORBA clients. At the end of the day, you used a session bean to finish building the model layer of the Airline Ticket Reservation System MVC application.

Today and tomorrow, you will discover the second EJB type: entity beans. You will start the day by looking at entity bean concepts, the life cycle of an entity bean, and a flowchart that will serve to develop an entity bean using container-managed persistence. Then you'll move on to the two ways persistence is handled in entity beans: through container managed persistence and bean-managed persistence. Finally, you'll take a look at the new EJB Query Language (EJB QL) as well as WebLogic Server's extension to the EJB Query Language called the WebLogic Query Language (WLQL).










[bookmark: ch12lev1sec1] EJBs and Persistence

During the last two days, you studied session beans, which are the support provided by the EJB specification for writing and deploying transactional business components. Enterprise applications require transactional as well as persistence functionality. For persistence functionality, the EJB specification defines another type of bean called an entity bean. An entity bean represents the data logic part of an enterprise application.

Entity beans are components that encapsulate database activities such as retrieving and storing data in a database. Entity beans interact with the database for persisting data in different ways depending on who is responsible for implementing the database functionality. The EJB specification defines two ways to implement database functionality for an entity bean:


	Container Managed Persistence (CMP)� 
The EJB container is responsible for generating the desired database functionality of the entity bean. Generally, a vendor of an EJB container provides tools to automate the generation of the classes for the database functionality.



	Bean Managed Persistence (BMP)� 
The bean provider (which means you!) implements the database functionality, essentially writing the SQL queries to access the database.





There are pros and cons to each method and there are also applicability issues for entity beans. Through your lessons over these two days, you will become familiar with CMP and BMP.










[bookmark: ch12lev1sec2] WebLogic's Support for Entity Beans

Apart from the support for the EJB 2.0 specification that you learned about on Day 10, "Stateful Session Beans," you might revisit some of the other points discussed on that day and take a look at the entity bean�related and persistence-related support provided by WebLogic Server 7.0. The following new features of the EJB 2.0 specification for entity beans, which are supported by WebLogic Server 7.0, will be covered today and tomorrow:


	New design for container managed persistence (CMP)� 
The biggest drawback in the EJB 1.1 specification was the CMP design. To a certain extent, the limitations found in the CMP design of the EJB 1.1 specification have been overcome in the new CMP design of the EJB 2.0 specification. The most important change is its support for container-managed relationships between entity beans.



	EJB-QL language to query EJBs in CMP� 
To support the new CMP model of container-managed relationships, the EJB 2.0 specification defines a meta-language called EJB-Query Language (EJB-QL).



	Local interfaces for entity beans to improve performance� 
From the viewpoint of developers who worked with the EJB 1.1 specification, a major drawback was the poor performance of accessing EJBs, especially entity beans within the same JVM (Java Virtual Machine). The EJB 2.0 specification provides a concept called local interfaces for entity beans. Local interfaces are used to write EJBs that can be accessed within the same JVM. This avoids the overheads associated with accessing a bean in a JVM that also uses the remote interface. Both session and entity beans can implement a local interface.



	Dynamic query support� 
Dynamic queries allow you to construct and execute queries programmatically in your application code. No longer do all finder queries need to be static and hard-coded into an EJB's deployment descriptor. This gives you the ability to create and execute new queries without having to update and redeploy an EJB. Dynamic queries also reduce the size of the EJB's deployment descriptor. See "Dynamic Queries" for more information on dynamic queries.



	EJB CMP multiple table mapping support� 
Multiple table mapping allows you to map a single EJB to multiple DBMS tables within a single database. You can use the WebLogic Server-specific CMP container's XML deployment descriptors to map multiple DBMS tables and columns to the EJB and its fields. See the "CMP Relationship" section for EJB 2.0 CMP for more information on multiple table mapping.



	EJB WebLogic QL enhancements support� 
Included in this release of WebLogic Server is a set of enhancements to the WebLogic QL query language. WebLogic QL is a WebLogic-specific extension of the EJB 2.0 Query Language known as EJB QL. This enhancement supports the following features:


	Optimistic concurrency support� 
Optimistic concurrency support is a new concurrency strategy offered by WebLogic Server. It provides optimistic support with or without caching. The EJB guarantees that the data is consistent by making sure that it was not modified before committing the transaction.



	Bulk insert update support� 
Bulk insert update support increases the performance of CMP bean creation by enabling the EJB container to perform multiple database inserts for CMP beans in one SQL statement. This feature allows the container to avoid multiple database inserts.

















[bookmark: ch12lev1sec3] Life Cycle of an Entity EJB

Figure 12.1 shows the three stages in the life cycle of an entity bean: creation, process operations, and termination.

[bookmark: ch12fig01]Figure 12.1. Life cycle of an entity bean.

[image: graphics/12fig01.gif]


[bookmark: ch12lev2sec1] Creation

An entity bean's life cycle varies from the life cycle of a session bean in some respects. This is because entity beans represent persistent data while session beans contain transient data. That's why an entity bean can come into existence in two different ways:


	the result of a client application that calls the create() method in the home interface of the entity bean. In this case, the EJB container invokes the ejbCreate() method of the entity bean implementation class. The entity bean implementation class provides the functionality of the ejbCreate() method in BMP or the container's tools generated class in CMP.


	when a client application invokes the findByPrimaryKey() or any findXXX() finder methods. The result of these queries will be an entity bean initialized with the values retrieved from the database.




An entity bean need not be instantiated by the EJB container. If an entity bean is available in the entity bean pool, the EJB container retrieves the bean from the bean pool. After the instantiation of the entity bean, the EJB container invokes the first callback method of the entity bean which is the setEntityContext() method and passes the EntityContext object.

The entity bean is now active and ready to process the client application requests.

[bookmark: ch12lev2sec2] Process Operations

Entity beans represent the data in the database. Client applications that need to retrieve data from the database use the finder methods of the entity bean's home interface. For persisting data, a client application calls either the create() method of the entity bean's home interface or a client application updates the entity bean's state.

Like a session bean, an entity bean is passivated or activated at different times in its life cycle. During activation or passivation, the EJB container invokes the ejbActivate() and ejbPassivate() life-cycle callback methods. When an entity bean is not in use for some time, the EJB container passivates the entity bean. In other words, it stores its state.

The difference here, with respect to a session bean, is that a session bean's state is simply serialized to a disk store while an entity bean's state is stored in the database. This is called synchronizing the database with the state of the entity bean. To perform this synchronization of state between the entity bean and the database, the EJB container invokes the ejbStore() callback method. After invoking the ejbStore() method, the entity bean is returned to a pool of entity beans dissociated with any data identifiers.

On the flip side, when activating an entity bean, the EJB container needs to restore the entity bean to the state of the database contents. To do this, the EJB container invokes the ejbLoad() method. The ejbLoad() method contains the necessary code to synchronize the state of the entity bean with the database contents.

[bookmark: ch12lev2sec3] Termination

There are two ways for a "stateful" session bean to get terminated by the EJB container. The first, and most common way to terminate a stateful session bean is for the client application to call the remove() method. Unlike a session bean, when an entity bean receives the remove() request from the client application, the rows of data in the database represented by the entity bean is (are) deleted. Then the EJB container unloads the loaded entity bean from memory and invokes the ejbRemove() callback method. The ejbRemove() method enables the session bean to perform cleanup and to release resources. The entity bean is then disassociated from the data it represents by the EJB container.

The second way for an EJB to be terminated is for the session bean to be timed out. If a timeout occurs, the EJB container removes the session bean from memory and dissociates it from the client application.










[bookmark: ch12lev1sec4] Flowchart for Developing an Entity Bean Using CMP

Now look at the steps involved in developing an entity bean, as shown in Figure 12.2.

[bookmark: ch12fig02]Figure 12.2. Flowchart for developing an entity bean using CMP.

[image: graphics/12fig02.jpg]


The first step in developing an entity bean is to define the requirements of the application. This involves understanding the different entities involved, their interaction, and the work flow of the application.

In the second step, you identify the primary business objects in the application. These business objects are candidates for modeling as entity beans. Ideally, the database design will enable you to define the business objects involved in the application. These database entities are the basis for designing entity beans in the object model. You'll need to define the class diagram and sequence diagram of the entities involved in the application. The class diagram will consist of the classes and interfaces that constitute the entity bean. The sequence diagram will help you to define the dynamic interaction between different classes of the application. For an entity bean you also need to define the following:


	Entity bean's remote interface extends javax.ejb.EJBObject (or javax.ejb.EJBLocalObject).


	Entity bean's home interface extends javax.ejb.EJBHome.


	Entity bean's implementation class implements javax.ejb.EntityBean.


	Entity bean's primary class implements Serializable.




The entity bean's implementation class will be an abstract class with no implementation code for the business methods or the life-cycle methods. The container's tools will generate the implementation code for the business methods and the life-cycle methods.

Step 3 is where you compile all of the source code Java files and generate your .class files. After this, you'll register the entity bean in the deployment descriptor files and define the field mapping for the CMP in the ejb-jar.xml, weblogic-cmp-rdbms-jar.xml and weblogic-ejb-jar.xml files. These deployment descriptor files must be copied in subdirectory META-INF under the directory where your source files are located. Once your .class files and deployment descriptor files are ready, package them all together in a Java archive file. This Java archive package should now be compiled using the weblogic.ejbc compiler to generate the final Java archive. The final Java archive contains the EJB container-generated classes for EJBHome, EJBObject, the stub and skeleton classes, and the JDBC code that creates a JDBC connection, creates statements, executes SQL statements, and retrieves results (if required).

Finally, you need to deploy the Java archive that you generated in the previous step in the WebLogic Server environment. You can deploy the entity EJB in three different ways:


	Administration Console� 
Configure a new EJB.



	Administration Console� 
Install a new EJB.



	Manually deploy the EJB on command prompt using the deploy tool provided by the WebLogic Server.




The entity EJB is now ready for use by any EJB client.










[bookmark: ch12lev1sec5] Entity Bean Concepts

An entity bean is responsible for performing the data logic operations in an n-tier enterprise application. Because entity beans are objects that represent data in the database, each instance of an entity bean represents a specific row in the database. Therefore, the relationship between a database row and an entity bean instance is always one to one. Just as you can insert, update, and delete data in the database, you can also perform the same operations on an entity bean from client applications.

Entity beans allow shared access to multiple users, which means that if two client applications try to search for the same data in a database, they get to handle the same entity bean instance. An entity bean lives as long as the data exists in the database. The main difference between an entity bean and a session bean is that an entity bean can survive an EJB container crash. If a crash occurs, the entity bean's state will be automatically reset to the state of the last committed transaction, while the state of a session bean will be lost. The crash will not be fully transparent to the client� though the client may receive an exception if it calls an entity in a container that has crashed. Last, but not the least, an entity bean, like any other EJB, is transaction-aware that is, it can take part in transactions spanning different application components. You will be studying how EJBs participate in transactions on Day 14, "Understanding JTA Transactions."

Figure 12.3 depicts the mapping between an entity bean and a database table. An entity bean shares certain characteristics with a session bean. Like a session bean, an entity bean has a life cycle, callback methods, and is made up of different components, such as a remote and home interface, and a bean implementation class. In addition to these components, an entity bean uses a primary key class to represent the unique attributes of data encapsulated by the entity bean.

[bookmark: ch12fig03]Figure 12.3. Diagram showing an entity bean and how it maps to a database table.
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Until this point you have learned that an entity bean persists data in a database and represents a row of data in the database. So, how does an entity bean interact with the database?

An entity bean uses a JDBC driver to interact with a database. Because entity beans are deployed in EJB containers, the common practice is to define a JDBC driver connection pool that can be used by all application components deployed on the EJB container or the application server. Using such a database connection, an entity bean can interact with the database in two ways:


	Bean managed persistence (BMP)� 
The bean provider implements the functionality to interact with the database using JDBC statements. You will study BMP in more detail tomorrow.



	Container managed persistence (CMP)� 
If the EJB container is delegated the responsibility of persistence, it performs the data retrieval and storage for the entity bean. One of the ways an EJB container maintains persistence is by using the newly introduced EJB Query Language. Today you will focus on CMP.





Entity beans were a part of the EJB 1.1 specification but were not frequently used because of their poor performance. The primary reason for this was the overhead required when using entity beans deployed in the same JVM of the EJB container via remote interfaces. The EJB 2.0 specification addresses this problem by introducing the concept of local interfaces. A local interface treats entity beans deployed in the same JVM of the EJB container as local classes. The caveat when using a local interface for an entity bean is that the entity bean can only be accessed by client applications or other EJBs deployed within the same JVM of the EJB container.










[bookmark: ch12lev1sec6] Components of an Entity Bean

Figure 12.4 shows the parts that compose the entity bean. Figure 12.5 depicts the interactions between these components and an entity bean client.

[bookmark: ch12fig04]Figure 12.4. Class diagram of the different components of an entity bean.
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[bookmark: ch12fig05]Figure 12.5. Sequence diagram of client interaction with an entity bean.
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[bookmark: ch12lev2sec4] Remote Interface

The remote interface of an entity bean defines the business methods required to access the data in the database. Client applications utilize these methods to retrieve business data as their requirements warrant. The remote interface of an entity bean also extends from the javax.ejb.EJBObject interface, which in turn extends from the java.rmi.Remote interface, thus guaranteeing remote invocation of the entity bean.

[bookmark: ch12note01]Note

For entity beans deployed in the same JVM of the EJB container, you can improve performance by defining the business methods in a local interface for the entity bean. A local interface of an entity bean extends from the javax.ejb.EJBLocalObject interface.


 

A code snippet follows:


public interface MyRemoteIF extends javax.ejb.EJBObject 
{
       public void businessMethod1() throws javax.rmi.RemoteException
       {
       }
       public String businessMethod2() throws javax.rmi.RemoteException
       {
       }
}


The preceding code snippet shows the entity bean's remote interface named MyRemoteIF that extends the javax.ejb.EJBObject interface. The entity bean provides two types of services represented by the methods businessMethod1() and businessMethod2(). Because the entity bean can be accessed remotely, all the methods in the entity bean's remote interface throw the java.rmi.RemoteException.

[bookmark: ch12lev2sec5] Home Interface

The home interface of an entity bean enables client applications to interact with an entity bean by creating, querying, finding, and removing the entity bean. Client applications for an entity bean can be Java classes or other EJBs. The home interface of an entity bean represents the client-view design contract. An entity bean's home interface extends the javax.ejb.EJBHome interface. The important differences between the methods of the home interface of an entity bean and the home interface of a session bean are the create() and finder methods. The create() method of an entity bean takes the parameters required to initialize the mandatory fields of an entity bean. The creation of an entity bean can also be carried out using other create methods as long as they have the prefix create in the method name. This is required because an entity bean represents data in the database which enforces constraints on the data based on business rules. Also, entity beans define the ability to retrieve data based on the primary key of the data and/or record in the database. For this purpose, a finder method called findByPrimaryKey() is present in the home interface. Other than this finder method, a bean provider should define other finder methods that have the prefix find.

The following code snippet shows the different methods for creating, finding, and removing an entity bean as defined in the home interface:


public interface MyHomeIF extends javax.ejb.EJBHome 
{
       // create methods
       public MyRemoteIF create(String param1, String param2, int param3)
               throws javax.rmi.RemoteException, javax.ejb.CreateException
       {
       }
       public MyRemoteIF createMyBusinessObject(String param1, String param2,
               int param3) throws javax.rmi.RemoteException, javax.ejb.CreateException
       {
       }
       // finder methods
       public MyRemoteIF findByPrimaryKey(String paramKey)
               throws javax.rmi.RemoteException, javax.ejb.FinderException
       {
       }
       // remove method
       public void remove(String paramKey) throws javax.rmi.RemoteException,
               javax.ejb.RemoveException
       {
       }
}


[bookmark: ch12lev2sec6] Entity Bean Implementation Class

The bean implementation class of an entity provides the functionality for creating, updating, querying, and removing the entity bean. It also provides functionality for the business methods defined in the home and remote (or local) interfaces of the entity bean. The entity bean implementation class implements the javax.ejb.EntityBean interface as a part of the component design contract of the EJB specification. By implementing the javax.ejb.EntityBean interface, the entity bean implementation class guarantees that bean life-cycle methods such as ejbCreate(), ejbActivate(), ejbPassivate() and so on are implemented by the entity bean implementation class. It also guarantees that the EJB container will invoke these callback methods at different stages of the life cycle of the entity bean implementation class. Because the EJB specification defines that the client application may never obtain a direct handle to the entity bean, the entity bean implementation class never needs to implement the remote interface. The EJB container provider generates an intermediate implementation class that intercepts requests from the client application and delegates the business methods similar to the case for session beans. Take a look at the following code snippet, which demonstrates the different lifecycle methods of the bean implementation class:


public interface MyBean implements javax.ejb.EntityBean 
{
       public void setEntityContext(javax.ejb.EntityContext)
               throws javax.rmi.RemoteException
       {
              ... // functionality as required
       }
       // create methods
       public MyRemoteIF ejbCreate(String param1, String param2, int param3)
               throws javax.rmi.RemoteException, javax.ejb.CreateException
       {
       }
       public MyRemoteIF ejbCreateMyBusinessObject(String param1, String param2,
               int param3) throws javax.rmi.RemoteException,
               javax.ejb.CreateException
       {
       }
       public void ejbActivate() throws javax.rmi.RemoteException
       {
              ... // functionality implemented by container's tool
       }
       public void ejbPassivate() throws javax.rmi.RemoteException
       {
              ... // functionality implemented by container's tool
       }
       public void ejbRemove() throws javax.rmi.RemoteException
       {
              ... // functionality implemented by container's tool
       }
       // business methods
       public void businessMethod1() throws javax.rmi.RemoteException
       {
              ... // business method functionality implemented by container's tool
       }
       public String businessMethod2() throws javax.rmi.RemoteException
       {
              ... // business method functionality implemented by container's tool
       }
       // finder methods
       public MyRemoteIF findByPrimaryKey(String paramKey) throws
               javax.rmi.RemoteException, javax.ejb.FinderException
       {
              ...// finder functionality implemented by container's tool
       }
       public MyRemoteIF findXXX(String param1, int param2...) throws
               javax.rmi.RemoteException, javax.ejb.FinderException
       {
              ...// finder functionality implemented by container's tool
       }
       // select methods
       abstract public MyRemoteIF ejbSelect(String param1, int param2 ...)
               throws javax.ejb.FinderException
       {
           ...// select method functionality implemented by container's tool
       }
       // remove method
       public void remove(String paramKey) throws javax.rmi.RemoteException,
               javax.ejb.RemoveException
       {
       }
}


An additional class not built while developing a session bean but required when building an entity bean is the PrimaryKey class. Because entity beans represent data in a database, constraints such as the uniqueness of data also need to be modeled by the entity bean. To encapsulate this unique feature of an entity bean, you also need to define a PrimaryKey class. Now you'll take a quick look at the PrimaryKey class.

[bookmark: ch12lev2sec7] PrimaryKey Class

The PrimaryKey class of an entity bean contains all the fields of the entity bean that constitute the primary key of the record in the database. This is because a table can have a composite primary key made up of different fields in the table. The PrimaryKey class is a simple Java class with its only restriction being that it can be serialized, that is, it must implement the serializable interface. A code snippet follows:


package com.sams.learnweblogic7.ejb.cmp; 
import java.io.Serializable;
public class MySAMSPK implements Serializable
{
       // define the elements of the composite key or single element key
       public String myPkey;
       public ItemPK()
       {
           this.myPkey = "";
       }
       public ItemPK(String inpKey){
              this.myPkey = inpKey;
       }
       public int hashCode(){
              return myPkey;
       }
       public boolean equals(Object that){
              if(!(that instanceof ItemPK)){
                     return false;
              }
              ItemPK tmp = (ItemPK)that;
              return (this.myPkey == tmp.myPkey);
       }
}


The preceding primary key class MySAMSPK implements the serializable interface. It contains the string variable myPKey, which is the primary key of the entity bean class. The MySAMSPK primary key class defines a default constructor as well as a constructor that accepts the primary key value to be initialized. The MySAMSPK primary key class also defines an object comparison method called equals() that performs an object content comparison, and it also defines the hashCode() method.

This completes your study of the different components of an entity bean. In the next section you will take a look at some of the EJB API classes and interfaces and how they are used for entity beans.










[bookmark: ch12lev1sec7] Internal Classes and Interfaces of an Entity Bean

In the previous section, you saw the hierarchy of the classes and interfaces of the different components of an entity bean. Now take a look at some of these different interfaces defined in the EJB specification. You'll skip the interfaces common in functionality that you saw earlier, while studying session beans. The interfaces that you need to focus on now are the ones that require specific changes for an entity bean.

[bookmark: ch12lev2sec8] javax.ejb.EJBHome Interface

The javax.ejb.EJBHome interface is the first object that a client application interacts with when a client application wants to use an EJB. The javax.ejb.Home interface contains methods that act as a factory for creating EJB bean object instances. Every home interface of an enterprise bean must extend the javax.ejb.EJBHome interface. A developer defines create() methods with different signatures in the home interface for its enterprise bean. The methods in the javax.ejb.EJBHome interface like remove(), remove(Handle), getHomeHandle() and getEJBMetaData() are implemented by the automatically generated classes of the EJB container provider/vendor (in this case the EJB container in the WebLogic application server). These classes are automatically generated during deployment of the EJB. The bean provider, in this case the developer, must define any additional methods in the home interface such as create() or find() methods, as required.

A client application obtains a reference to the home interface of the EJB by looking up the object reference using the JNDI API for naming and directory services. The bean provider/deployer must ensure that the home interface that will be used by client applications is registered in the JNDI. The client application then invokes methods in the home interface object reference to initiate the EJB instance's life cycle. Take a look at the methods in the javax.ejb.EJBHome interface:


	create()� 
The create() method of an entity bean is different from the create() method for session beans. With entity beans, the create() method provides a way for the client application to initialize the entity bean. It also inserts a row of data in the database schema represented by the entity bean. That's why the create() method of an entity bean takes the minimum number of parameters required to initialize the entity bean and then inserts a row of data with these parameters as the minimum columns required.

Because the home interface is used by client applications to generate and create bean instances, the bean provider, that is, the developer, must define the create() methods with different signatures in the home interface in BMP. The EJB bean provider provides an implementation of the create() method in the bean class. For CMP, the container provider's tools generate the entity bean creation functionality.


	findByPrimaryKey()� 
The findByPrimaryKey() is the default finder method defined in the home interface of the entity bean. For entity beans using CMP, the container provider's tools will generate the functionality for this method. In BMP, the bean provider develops the functionality for the findByPrimaryKey() method.



	findXXX()� 
The findXXX() methods, called the finder methods, are defined in the home interface of the entity bean. Even though the actual implementation code of the findXXX() finder method is generated by the container provider's tools, the bean provider must still supply the query using the EJB Query Language (EJB QL). In BMP, the findXXX() methods must be implemented by the bean provider.



	remove()� 
For removing the PrimaryKey object of an entity bean, the overloaded remove() method is used. This overloaded method takes a PrimaryKey object as a parameter. Because PrimaryKey objects can be implemented by any entity beans, this remove() method takes a java.lang.Object as a parameter and enables any PrimaryKey object to be destroyed using this overloaded remove() method.





[bookmark: ch12lev2sec9] javax.ejb.EntityBean Interface

The javax.ejb.EntityBean interface is a design contract defined by the EJB specification between an entity bean and the EJB container. This means that in order for the EJB container to manage and interact with the entity bean, the entity bean must implement the methods in the javax.ejb.EntityBean interface. Because the entity bean guarantees implementation of the methods in the javax.ejb.EntityBean interface, (which the EJB container is aware of) the EJB container can invoke these methods. The methods in the javax.ejb.EntityBean interface are callback methods. Each of these methods is invoked by the EJB container at certain stages during the life cycle of an entity bean. Recall the methods that were listed for each stage in the section titled "Life Cycle of an Entity Bean." In that section, you saw that the methods ejbCreate(), ejbPostCreate(), ejbActivate(), ejbPassivate(), ejbLoad(), ejbStore(), ejbRemove() and setEntityContext() were invoked by the EJB container at different life-cycle stages. Now you will look at each of these methods in detail:


	ejbLoad()� 
A callback method invoked by the EJB container to maintain synchronization of the state of the entity bean with the database state. In CMP, the container provider's tool generates the JDBC code to interact with the database. In BMP, the bean provider writes the JDBC code for interacting with the database.



	ejbStore()� 
Invoked by the EJB container to synchronize the database state with the state of the entity bean. This is the opposite of what is done in the ejbLoad() method. In CMP, the container provider's tool generates the JDBC code to interact with the database. In BMP, the bean provider writes the JDBC code for interacting with the database.



	ejbActivate()� 
A callback method invoked by the EJB container when the bean is moved from the available pool of entity bean instances and is associated with the EJBObject. Because the bean moves from the pooled state to the ready state, the entity bean's state must also be synchronized with the database. Therefore, immediately after invoking the ejbActivate() method, the EJB container invokes the ejbLoad() method on the entity bean.



	ejbPassivate()� 
The opposite of the ejbActivate() method. The EJB container invokes the ejbPassivate() method when an entity bean is moved from the ready state back to the entity bean pool. Before moving the entity bean to the pool, the EJB container needs to synchronize the database with the current state of the entity bean. Immediately after invoking the ejbPassivate() method, the EJB container invokes the ejbStore() method in the entity bean.





After covering the basic concepts of entity beans, you have now gained a sufficient understanding of the internal workings of an entity bean. Through the remaining part of today, you will study the concepts of CMP and begin to understand how entity beans use it.










[bookmark: ch12lev1sec8] Container-Managed Persistence

CMP means that the EJB container is responsible for implementing the persistence functionality of the entity bean. The state of the bean and the data in the database are maintained in sync by the EJB container. The EJB container determines when to refresh the entity bean contents with data in the database and when to refresh the data in the database with the contents of the entity bean. The bean provider is freed up from incorporating this persistence functionality, that is, having to write the SQL queries to either retrieve, insert, update, or delete data in the database.

How does the EJB container know which database tables to go against to generate the SQL queries to persist or retrieve the data?

Because entity beans represent a snapshot of the data in the database, there exists a mapping between the entity bean and the database tables. The bean provider defines the field mapping between the entity bean and database tables. This mapping enables the EJB container to understand the tables and columns with which the SQL queries need to interact. Based on this information, the tool provided by the EJB container generates a set of classes with embedded SQL statements to interact with the database.

There are two types of field mappings available in the EJB 2.0 specification:


	Container-managed persistence (CMP) fields�The CMP fields represent a mapping between the entity bean's fields and the columns of the database tables.


	Container-managed relationship (CMR) fields�The CMR fields represent the mapping between the foreign key columns of the tables in the database.




CMP is not about just mapping fields in the entity bean to database table columns, which, by the way, is relatively simple to achieve. The primary area of concern is the object-to-relational (O/R) mapping that causes major headaches in enterprise applications. The root cause of this is the way that objects and data are organized in databases. Objects are inherently hierarchical in nature, in other words, they have a distinct object hierarchy.

Databases (such as Oracle, Sybase, Informix, and so on that you commonly deal with in enterprise applications), on the other hand, are relational in nature. This causes a disconnect when you try to persist or retrieve relational data to hierarchical objects. The EJB 2.0 specification addresses this by defining the CMR fields, which are logical fields that encapsulate the relationship data between entity beans. In the following section, you will take a closer look at relationships supported by CMP.

[bookmark: ch12lev2sec10] CMP Relationships

Entity beans can represent relationships between multiple tables in the database as well. Relationships between entity beans, which are similar to the relationships between database tables, can be one of three types:


	One-to-one� 
A one-to-one relationship represents a relationship between the primary key of one entity bean with the foreign key of another entity bean. This relationship between entity beans represents a relationship between two tables in the database.



	One-to-many� 
A one-to-many relationship represents a mapping between the primary key of one entity bean with the foreign keys of a number of beans.



	Many-to-many� 
The most complex of relationships is the many-to-many relationship. Because many-to-many relationships are represented in the database as join tables, the many-to-many relationship represents the mapping between the join table and the primary keys of the two entity beans participating in the join relationship.





Apart from these three types of relationships, there are two variations of these relationships: unidirectional and bidirectional.

A unidirectional relationship can navigate in only one direction and is generally used by remote entity beans, that is, beans participating in a relationship but not part of the same Java archive file. A unidirectional relationship implies that of the two entity beans participating in the relationship, one entity bean knows about the second entity bean but not vice versa. This knowledge about each other is defined in the deployment descriptor file.

A bidirectional relationship can navigate in both directions and normally is used by beans that are part of the same Java archive file. In a bidirectional relationship, both entity beans participating in the relationship are aware of each other. This knowledge about each other is defined in the deployment descriptor file.

Relationships in entity beans are implemented as get()XXX/set()XXX methods. Depending on the cardinality of the relationship (one-to-one, one-to-many, and so on) the return type of these get()XXX/set()XXX methods can be either a single object or a collection of objects (using the java.util.Collection API) representing the container-managed relationship fields.

[bookmark: ch12note02]Note

In the EJB 2.0 specification, a container-managed entity bean is defined as abstract and its persistent fields are not defined directly in the bean class. Instead, an abstract persistent schema is developed that lets the bean provider declare the persistent fields and bean relationships indirectly.

An abstract persistence schema is specified in the deployment descriptor file for each entity bean and all dependent objects.


 

Another concept that you need to be familiar with when studying CMP is that of dependent objects and dependent values. Now you will have a look at these concepts.

[bookmark: ch12lev2sec11] Dependent Objects and Values

Dependent objects are objects that are managed by another entity bean. Because entity beans carry a performance overhead, it is not feasible to implement all business objects as entity beans. It is far more beneficial to implement coarse-grained business objects as entity beans and fine-grained objects as dependent objects. Dependent objects have an abstract persistent schema similar to entity beans but are not available for access outside the EJB container. Their life cycles are handled by the entity bean or another dependent object.

[bookmark: ch12note03]Tip

From a database designer's perspective, weak entities are potential candidates for modeling as dependent objects.


 

For example, if a customer is an entity bean then it is recommended that you define the customer's address as a dependent object rather than an address entity bean.

A dependent value class is a concrete class that the bean provider wishes to use internally within an entity bean, or one that is required to be exposed via the remote or local interface of the entity bean. A dependent value class can be the value of a CMP field but not a CMR field. A dependent value class is always manipulated using get()XXX/set()XXX methods by value and not by reference.

Until this point you have explored what CMP is and how field mappings and relationships are handled using the CMP fields and CMR fields, respectively. The question that now arises is to what extent CMP supports the development process of an entity bean. Tools provided by the EJB container generate the JDBC code needed to create a connection, prepare a statement, execute it, and obtain the results (if it is a query). For insert, update, delete, and the findByPrimaryKey() functionalities, it is the responsibility of the container provider's tools to generate the entire code including the SQL statements.

But an entity bean goes beyond just simple create, update, and delete functionality. The primary goal of an enterprise application is to retrieve data by performing business-relevant queries. These business-relevant queries cannot be automatically generated by the container provider's tools because the business queries are application-specific and differ from application to application.

Business specific queries need to be defined as findXXX() methods, which are also called finder methods. The queries for the finder methods need to be defined in the deployment descriptor file so that the container provider's tools can generate the appropriate code specific to the database. That is why the queries for the finder methods are written in the deployment descriptor file using SQL-like statements written in a pseudo-SQL language called EJB Query language (EJB QL), which will be discussed in the next section. The container provider's tools generate the actual SQL statements specific to the database along with the relevant JDBC code so that the bean provider is freed from this task.

Finally, take a quick look at the advantages and limitations of CMP. The primary advantage of CMP is the decoupling of the entity bean from the database that it accesses. This means that irrespective of the database being used, the entity bean would still be able to access data. This is because the EJB container is responsible for generating the database access functionality.

CMP does have its shortcomings. Because the EJB container generates data access routines, the EJB container provider must provide tools for mapping and code generation. To a certain extent this ties down the bean developer to a specific EJB container provider.










[bookmark: ch12lev1sec9] EJB QL

When the EJB 1.1 was introduced, it took a good beating for its CMP. For one, the specification did not define any standard SQL-like language to interact with the database and to implement persistence. The findByXXX() methods contained application code proprietary to the vendor supplying the CMP tools. This resulted in each application server vendor either defining a proprietary query language, or adopting a query language of its choice. The very reason that the emergence of EJB's WORA (write once, run anywhere) was defeated was that the application components developed using CMP (as defined in the EJB 1.1 specification) became tied down to the application server on which it was developed.

To overcome problems of portability associated with CMP, developers resorted to developing entity beans using BMP. The pooling of beans and persistence was then managed by the bean developer. That is when the shortfalls of developing entity beans using BMP-like code came into play. The code was complex and unwieldy and required increased development times.

In the EJB 1.1 specification, there was no ideal query language to navigate between a bean class and its dependent classes or any of the member variables of the dependent classes. This resulted in proprietary select or query methods to find information internal to dependent classes.

To overcome the cited problems, the EJB 2.0 specification defines a new ANSI SQL92 compliant language, called the EJB Query Language (EJB QL). EJB QL is a simple SQL-based language aimed at only executing queries for in-memory objects in the application server. It is not a full-fledged database SQL language. The application server compiles the EJB QL query that is based on the abstract persistence schema of entity beans and then converts the query into the application server's target language, making it portable.

The EJB QL language works with the definitions of entity beans, rather than with the relational database tables themselves. EJB QL can be used by entity beans using either local or remote interfaces as well as dependent objects.

The EJB QL language has two types of syntaxes: tag syntax and query syntax. In the following section, you will explore them in more detail.

[bookmark: ch12lev2sec12] Tag Syntax

The tag syntax component of the EJB QL language defines how the EJB QL query should be embedded in the ejb-jar.xml deployment descriptor file. The different tags that will be used for embedding the EJB QL query have a well-defined syntax.

To enable the EJB QL queries to be used across any EJB 2.0 compliant container, the entries have to be primarily made in the common ejb-jar.xml. Here is how the contents of the ejb-jar.xml file look with the tags:


<ejb-jar> 
    <enterprise-beans>
        <session>
            ...
        </session>
        <entity>
            ...
            <abstract-schema-name>
            </abstract-schema-name>
            <cmp-field>
            </cmp-field>
            <query>
                <query-method>
                    <method-name>
                    </method-name>
                    <method-params>
                        <method-param>
                        </method-param>
                        </method-params>
                </query-method>
                <result-type-mapping>
                </result-type-mapping>
                <ejb-ql>
                    <![CDATA[SELECT OBJECT(a) FROM objectname AS a
                            WHERE a.cmp-field= ?1]]>
                </ejb-ql>
            </query>
        </entity>
    </enterprise-beans>
</ejb-jar>


Take a look at some of the tags in the ejb-jar.xml file in detail:


	<abstract-schema-name>� 
This is the abstract name for the entity bean. The value embedded in this tag will be used in the FROM clause of the EJB QL query and is analogous to a table name. Because an entity bean can be mapped to more than one table, this abstract-schema-name maps to multiple tables on the database end, and to a single object at the application side.



	<method-name>� 
The finder or select method, to which the EJB QL query is mapped, is listed in the <method-name> tag. The finder method listed here also needs to be declared in the home interface. The <method-name> tag encloses the information about the input parameters of each finder method.



	<method-params>� 
All the input parameters of a finder or select method are listed within the <method-params> tag. The <method-params> tag encloses the details of each input parameter defined using the <method-param> tag (note that this tag does not have an 's' in param). One <method-params> tag can contain multiple <method-param> tags.



	<method-param>� 
The metadata of each of the input parameters is listed using the <method-param> tag. That is the reason this tag is nested inside the tag <method-params>. While referring to more than one parameter in the EJB QL query, these parameters are read by the compiler in the order they are entered.





One thing to keep in mind here is that the value of this tag should be of the object type. For example, if your input parameter is of the type string, then the entry in this parameter would be java.lang.String, and not string alone. However, in case of primitive Java types, just the variable type has to be entered. For example, if your parameter is of the type int, the value corresponding to the <method-param> tag will be int.


	<result-type-mapping>� 
The return type of the finder or select method is defined in the <result-type-mapping> tag. The return type of the finder or select method can be either a remote interface, a local interface, a persistent field, or a collection of objects implementing the local or remote interface.



	<ejb-ql>� 
This tag contains the actual EJB QL query. The <ejb-ql> has been enclosed in the XML CDATA attribute, which indicates that the EJB QL query written in this tag will be treated as character data. This ensures that if any special characters such as ' or & were to appear in the EJB QL, the finder methods would not throw any errors on compilation.





[bookmark: ch12lev2sec13] Query Syntax

Apart from the tag syntax, EJB QL has a well-defined query syntax and grammar like any other SQL language.

The basic structure of EJB QL consists of the following three clauses:


	SELECT (OBJECT name/ Any type of value)


	FROM (abstract name of entity bean) AS(optional) name


	WHERE (where clause)




Now you will take a look at each of these clauses in detail.

[bookmark: ch12lev3sec1] The SELECT Clause

The SELECT clause defines the elements to be extracted from the Cartesian join of the schema names defined in the FROM clause. The return type of the SELECT clause is either a remote interface, a local interface, a persistent field, or a collection of objects implementing the local or remote interface. A code snippet follows:


SELECT OBJECT(a) FROM Item AS a WHERE a.itemDesc = ?1 


The preceding EJB QL query will return objects of Item where the description field matches the input parameter.

[bookmark: ch12note04]Tip

To obtain distinct results, you can use either a DISTINCT clause, or specify the return type in the finder method as java.util.Set. The java.util.Set class does not allow duplicate values and it performs an internal DISTINCT sorting, so that it returns the same result set as that obtained by a DISTINCT keyword in the SELECT clause.


 

Additionally, the EJB 2.0 specification defines a list of functions that can be used by developers in the SELECT clause of the EJB QL for strings as well as other primitive data types:


CONCAT(String, String) 


returns a concatenated string.


DISTINCT (Object) 


returns either a distinct object or a set of objects with distinct combinations.


SUBSTRING(String, start, length) 


returns a string.


LOCATE(String, String, [startPosition]) 


returns an int.


LENGTH(String) 


returns an int.


ABS(number) 


returns a converted integer.


SQRT(double) 


returns a double.

[bookmark: ch12lev3sec2] The FROM Clause

The FROM clause defines the abstract schema on which the Cartesian join has to be performed to obtain the results requested in the SELECT query and filtered by the WHERE clause.

The abstract schema name is used here, and not the database table name. The abstract schema name is the abstract name for an entity bean. A code snippet follows:


SELECT OBJECT(a) FROM Item AS a WHERE a.itemDesc = ?1 


In the preceding query, Item is the abstract schema name defined in the deployment descriptor file, ejb-jar.xml, under the tag <abstract-schema-name>. Alternatively, this can also be a part of a collection of objects existing in a one-to-many relationship. a is used as a pseudo name and is defined here in the FROM clause after the AS keyword. This pseudo name is used in the SELECT and WHERE clauses too.

[bookmark: ch12lev3sec3] The WHERE Clause

In this clause, you get to define the criteria based on which one you wish to perform your select. Almost all comparison operators and Boolean expressions allowed in an SQL language are allowed here. To specify the values to be compared, a number with a question mark sign (?) is used. The number is replaced by that occurrence of the <method-param> ejb-jar.xml tag.

The comparison operators which can be used are:


	<> (Not equal to)


	= (Equal to)


	> (Greater than)


	< (Less than)


	>= (Greater than or equal to)


	<= (Less than or equal to)


	AND


	OR


	BETWEEN(values)


	NOT BETWEEN(values)


	IS NULL


	IS NOT NULL


	IN(values)


	NOT IN(values)


	LIKE(value)


	NOT LIKE(value)




The operators specific to EJB are


	NOT EMPTY: 
This can be used to determine whether the object returned because of an expression has any elements.



	(value 1) MEMBER OF(value 2): 
This can be used to determine whether the value 1 of a single path expression is a member of a result of a collection or a member of a set of objects returned by another expression.





[bookmark: ch12lev2sec14] Limitations of EJB-QL

As with any language, along with all its advantages come some limitations. Here are some of the limitations of EJB QL:


	Because this is not a full-fledged query language yet, many of the SQL functions such as ORDER BY are not provided.


	The only Boolean and string comparisons allowed are the <> (not equal to) and the = (equal to).


	In arithmetic expressions, comparisons in decimal format are not allowed.


	Primary class inheritance is still a problem in the EJB 2.0 version.


	Date and time comparisons are in the primitive Java Long data type represented in milliseconds. This is not the easiest way to perform data and time manipulations.


	A code-commenting facility is not available. There is no syntax-defined way to tell the compiler that the line you are writing is a comment.













[bookmark: ch12lev1sec10] WebLogic QL (WLQL)

WebLogic QL or WLQL is a language similar to EJB QL in that it builds upon the EJB QL language and adds certain extra features. WLQL is proprietary to the WebLogic Server.

WLQL was initially created with the WebLogic Server supporting EJB 1.1 specifications. Because the newly introduced EJB QL does not provide all the ease and operations of a full-fledged SQL query language, WLQL enhances the already existing EJB QL language.

Because WLQL is specific to WebLogic Server, the queries for WLQL are specified in the weblogic-cmp-rdbms-jar.xml file. Keep in mind that for every query element in the weblogic-cmp-rdbms-jar.xml, a corresponding query element must exist in the ejb-jar.xml file. However, the weblogic-cmp-rdbms-jar.xml file settings take precedence.

Now you will look at the enhancements provided in WLQL.

[bookmark: ch12lev2sec15] DISTINCT

If you have a workable knowledge of standard SQL language, you will be familiar with the DISTINCT clause. The DISTINCT clause operates on a SELECT clause and results in the retrieval of only distinct rows of data.

EJB QL also provides a DISTINCT functionality. The use of this DISTINCT function ensures that the container will not consider the duplicate rows obtained via the select query while it is sorting.

If you were to implement this DISTINCT functionality using WLQL in the restaurant example, the following code would be the structure of the weblogic-cmp-rdbms-jar.xml file:


<weblogic-cmp-rdbms-jar> 
    <weblogic-rdbms-bean>
        ...
        <weblogic-query>
            <query-method>
                <method-name>findIngredientsByItemName</method-name>
                    <method-params>
                        <method-param>java.lang.String</method-param>
                    </method-params>
            </query-method>
            <weblogic-ql>
                ...weblogic ql specific query goes here...
            </weblogic-ql>
            <sql-select-distinct>TRUE</sql-select-distinct>
        </weblogic-query>
    <weblogic-rdbms-bean>
<weblogic-cmp-rdbms-jar>


You will find this listing familiar, because a similar listing exists in the ejb-jar.xml file. However, the query specified in the <weblogic-ql> tag in the weblogic-cmp-rdbms-jar.xml file should have a WLQL specific construct, or else it should be placed in the ejb-jar.xml file.

[bookmark: ch12lev2sec16] The ORDERBY Clause

Use the ORDERBY clause to arrange the CMP fields retrieved from a query in a finder method into a particular order. Developers familiar with normal SQL language will grasp the importance of this clause because it is absent from the EJB QL language.

In the restaurant example, if you had a column itemPrice in your Item bean, and if you had a method called findItemPrices(), and you needed to retrieve the fields on the basis of the order of the prices, you would write a query like the following:


<weblogic-ql> 
    SELECT Object(a) FROM Item AS a
        ORDER BY a.itemPrice
</weblogic-ql>


The container delegates the sorting (that is, ordering) functionality to the DBMS where the query is executed. The order in which the results are retrieved depends upon the way the DBMS handles the sorting.

The ORDERBY clause can also be coupled with the ASC or DESC qualifiers. ASC arranges the retrieved values in ascending order, and DESC arranges them in descending order. The qualifier is placed immediately after the element that is ordered. You can have multiple elements in the ORDERBY clause. The retrieved data will be sorted based on the sequence of the elements specified in the ORDERBY clause. Take a look at a code snippet to understand this better:


<weblogic-ql> 
ORDER BY
    SELECT Object(a) FROM Item AS a
        ORDER BY a.itemPrice ASC
</weblogic-ql>


[bookmark: ch12lev2sec17] Subqueries

Another interesting enhancement provided by WLQL is the ability to use subqueries within the queries used in WLQL. Subquery is an important feature in an SQL language that enables you to write nested queries to combine data and process it without requiring that the data be reprocessed outside of the query.

The different ways that subqueries can be used are


	As operands


	In correlated subqueries


	Combined with the DISTINCT clause


	As uncorrelated subqueries


	With multiple return types such as single CMP fields, aggregate functions, and beans with simple primary keys.




An example of using subqueries would be to find items that are priced greater than the minimum price of all the items using the findByItemPrice() method. You would then have a query like the following:


SELECT Object(a) FROM Item as a WHERE a.itemPrice > (SELECT MIN(Object(b)) FROM
        Item b) 


[bookmark: ch12lev2sec18] Dynamic Queries

Dynamic queries enable you to write EJB QL queries programmatically instead of declaratively, that is, listing the EJB QL query in the weblogic-ejb-jar.xml deployment descriptor file.

The dynamic query feature can be activated using the following tag in the weblogic-ejb-jar.xml file:


<enable-dynamic-queries>True</enable-dynamic-queries> 


A code snippet follows:


//lookup the initial context and obtain the QueryHome object reference 
...
// obtain the reference to the Query object from the QueryHome object
Query itemQry = myQh.createQuery();
String myEJBQry = "SELECT Object(a) FROM Item AS a ORDER BY a.itemPrice ASC"
// execute the query
itemQry.find(myEJBQry);


[bookmark: ch12lev2sec19] Queries That Return a ResultSet

Finally, WLQL also allows the returning of a ResultSet object whose columns can be listed by the developer in the SELECT clause. A code snippet for this follows:


SELECT item.itemPrice, item.itemDesc FROM Item AS a ORDER BY a.itemPRice ASC 


The preceding code snippet shows that a java.sql.ResultSet object with the columns itemPrice and itemDesc will be returned as a result of executing the query.










[bookmark: ch12lev1sec11] Sample Program�Restaurant

To demonstrate the use of entity beans in applications, you will work on the restaurant application that you built over the past two days. In the restaurant application you built the waiter and chef as stateful and stateless session beans based on how they will be used from a business perspective. Just to recap the work flow of the restaurant application, the customer selects a menu item and places the order. The waiter serves the customer. The waiter bean in turn delegates the order processing to the chef bean. In order to process the order and cook the ordered item, the chef needs to look up the processing details for the ordered item, including its ingredients, serving size, and so on, from the database. Previously, the chef bean prepared the CookedItemImpl object by hard-coding the required data (serving size, ingredients, and so on) for the cooked item.

In today's sample program, you will develop the ItemBean entity bean to retrieve the cooked item data (ingredients, and so on) from the ITEM table in the database. The first step in developing the entity bean is to define the ITEM table structure. The ITEM table is composed of the columns shown in Table 12.1.

[bookmark: ch12table01]
Table 12.1. ITEM Table



	
Column Name


	
Column Data Type






	
item_id


	
NUMBER





	
item_description


	
VARCHAR2(30)





	
item_taste


	
VARCHAR2(20)





	
item_temperature


	
VARCHAR2(20)





	
item_ingredients


	
VARCHAR2(200)





	
item_serving_size


	
VARCHAR2(30)








Create this database table in the PointBase database using the following SQL command:


create table item(item_id NUMBER, item_desc VARCHAR2(30), item_taste 
        VARCHAR2(20),
item_temperature VARCHAR2(20), item_ingredients VARCHAR2(200),
item_serving_size VARCHAR2(30));


After creating the table in the PointBase database, populate the table with data using the following set of SQL commands:


insert into item values(1, 'Apple Pie','Sweet','Hot', 'Apple, Sugar, 
        All Purpose Flour, Eggs, Butter','Standard');
insert into item values(2, 'Banana Split Icecream','Sweet','Cold', 'Milk, Sugar,
        All Purpose Flour, Eggs, Cream, Bananas','One Scoop');
insert into item values(3, 'Cheese Pizza','Salty','Hot', 'All Purpose Flour,
        Cheese, Jalapenos, Tomatoes, Bell Peppers, Olives, Salt','Standard');
insert into item values(4, 'Curly Fries','Salty','Hot', 'Low Cholesterol Oil,
        Potatoes cut, Salt','Standard');
insert into item values(5, 'Delhi Kababs','Spicy','Hot', 'Onions, Coriander powder,
        Poppy Seeds, Ginger, Salad Oil, Salt, Garlic, Spices, Red Chillies,
        Chicken, Yogurt','10 pieces');
insert into item values(6, 'Fresh Pineapple Cake','Sweet','Room Temperature',
        'Pineapple, Sugar, All Purpose Flour, Eggs, Butter','1 Slice');
insert into item values(7, 'French Fries - Tub','Salty','Hot',
        'Low Cholesterol Oil, Potatoes cut, Salt','Large');
insert into item values(8, 'Hot Dog','Salty','Hot', 'Hot Dog Buns, Meat,
        Bread Crumbs, Oatmeal flour, Little Egg White, Spices - Onion, garlic,
        salt, pepper etc','Standard');
insert into item values(9, 'Hamburger','Salty','Hot', 'Hamburger, Lettuce,
        Onions,Tabasco sauce, Cheddar cheese, Kaiser style buns, Pam Cooking
        Spray, Worcestershire sauce','Standard');


To verify that the data has been populated in the ITEM table, execute the following SQL command:


SELECT * FROM ITEM; 


[bookmark: ch12lev2sec20] Entity Bean Components

The next step is to design the different components of the entity bean. Refer to the class diagram in Figure 12.6 to understand the different components of the ItemBean entity bean.

[bookmark: ch12fig06]Figure 12.6. Class Diagram of the entity bean classes and interfaces for the restaurant application.

[image: graphics/12fig06.gif]


The ItemBean bean is composed of the following classes and interfaces:


	ItemInterface� 
The remote interface of the item entity bean. The services offered by the item bean and used by the chef bean are defined as methods in the ItemInterface remote interface.



	ItemHome� 
The home interface for creating item entity beans. The ChefBean bean will use the methods in the ItemHome home interface to obtain the references of the ItemBean entity bean. Primarily, the ChefBean bean will use the ItemHome home interface to query the database and obtain ItemBean objects populated with the data from the database based on certain search criteria. When querying, the ChefBean bean will use the finder methods defined in the ItemHome home interface. The ItemHome object will be registered in the naming service of the WebLogic Server. The ChefBean bean acts as an EJB client to retrieve the reference of the ItemHome from the naming service using the JNDI API.



	ItemBean� 
The actual entity bean implementation class. The ItemBean bean class will implement the EJB callback methods such as ejbCreate(), ejbPostCreate(), ejbActivate(), ejbPassivate(), ejbLoad(), ejbStore(), and so on. Other than this, the service methods of the item entity bean that have been defined in the ItemInterface will be implemented in this class.



	ItemPK� 
Represents the primary key of the item table. In this case, the item ID in the database is a NUMBER data type and is mapped to an int primitive data type.





The rest of the restaurant application will remain the same, except for the changes made to the cookItem() method of the ChefBean bean class that added the methods for interacting with the ItemBean entity bean.

[bookmark: ch12lev2sec21] Source Code

Now take a look at the source code for these classes and interfaces. First, take a look at the source code for the classes and interfaces of the item entity bean. Listing 12.1 shows the source code for the ItemInterface interface.

[bookmark: ch12list01]Listing 12.1 ItemInterface.java


/******************************************************************************
  * Class Name   : ItemInterface.java
  * Description  : Remote Interface for Item class. Defines the methods that
  *                can be performed by the Item class.
  * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.ejb.cmp;
import java.rmi.RemoteException;
import javax.ejb.EJBObject;
import java.util.*;
public interface ItemInterface extends EJBObject{
       public int getItemId() throws RemoteException;
       public void setItemId(int itemId) throws RemoteException;
       public String getItemDesc() throws RemoteException;
       public void setItemDesc(String itemName) throws RemoteException;
       public String getItemIngredients() throws RemoteException;
       public void setItemIngredients(String ingredients)
               throws RemoteException;
       public String getItemTemperature() throws RemoteException;
       public void setItemTemperature(String temperature)
               throws RemoteException;
       public String getItemTaste() throws RemoteException;
       public void setItemTaste(String taste) throws RemoteException;
       public String getItemServingSize() throws RemoteException;
       public void setItemServingSize(String servingSize)
               throws RemoteException;
}


As discussed earlier, the services offered by the item entity bean are declared in the ItemInterface interface. Depending on the implementation, this interface can be either remote or local. For remote interfaces, the ItemInterface interface extends EJBObject. For local interfaces, the ItemInterface interface extends EJBLocalObject. The different services provided by the item are encapsulated in the get/set methods getItemId()/ setItemId(), getItemDesc()/setItemDesc(),getItemIngredients()/setItemIngredients(), getItemTemperature()/setItemTemperature(), getItemTaste()/setItemTaste(),and getItemServingSize()/setItemServingSize(). All of these methods will throw the java.rmi.RemoteException because you are designing the entity bean to be accessed remotely. If you design your entity bean to be accessed locally, the methods in the interface will throw the javax.ejb.EJBException. Take a look at Listing 12.2 for the source code of the ItemHome interface.

[bookmark: ch12list02]Listing 12.2 ItemHome.java


/******************************************************************************
  * Class Name   : ItemHome.java
  * Description  : Home Interface for Item class. Defines the methods that can be
  *                performed by the Item class.
  * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.ejb.cmp;
import java.rmi.RemoteException;
import javax.ejb.CreateException;
import javax.ejb.EJBHome;
import javax.ejb.FinderException;
/**
 * This is the home interface for the ItemBean.java.
 * In WebLogic, this is implemented by the code-generated container
 * class ItemBeanC. A home interface may support one or more create
 * methods, which must correspond to methods named "ejbCreate" in the EJBean.
 *
 */
public interface ItemHome extends EJBHome {
  /**
   * Corresponding to the ejbCreate method in the ItemBean.java.
   *
   * @return                  ItemInterface
   * @exception               RemoteException
   * @exception               CreateException
   */
  ItemInterface create(int itemId, String temperature, String taste,
          String ingredients, String servingSize)throws CreateException,
          RemoteException;
  /**
   * Given a Primary Key, refreshes the EJBean from
   * the persistent storage.
   *
   * @param primaryKey        Primary Key
   * @return                  ItemInterface
   * @exception               javax.ejb.FinderException
   *                          if there is an error finding the bean
   * @exception               java.rmi.RemoteException if there is
   *                          a communications or systems failure
   */
  public ItemInterface findByPrimaryKey(ItemPK primaryKey)
    throws FinderException, RemoteException;
  public ItemInterface findIngredientsByItemName(String itemName)
         throws FinderException, RemoteException;
}


The ItemHome interface enables the ChefBean class (the entity bean client in this case) to obtain a handle to the ItemBean entity bean. The create() method defined in the ItemHome interface takes the parameters required to initialize the entity bean and returns an object of the type ItemInterface which is the remote (or local) object reference. The ItemHome interface extends the javax.ejb.EJBHome interface. The create() method throws the javax.ejb.CreateException and java.rmi.RemoteException (for remote interfaces only) exceptions when an error occurs while creating the ItemInterface remote object. You can also write overloaded create() methods as other create() methods with the prefix create in the method name.

After this you will build the actual bean implementation class, that is, the ItemBean. See Listing 12.3.

[bookmark: ch12list03]Listing 12.3 ItemBean.java


/******************************************************************************
  * Class Name   : ItemBean.java
  * Description  : Bean Class for Item Bean. Implements the methods that can be
  *                performed by the Item Bean.
  * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.ejb.cmp;
import java.io.Serializable;
import java.util.Enumeration;
import java.util.Vector;
import javax.ejb.CreateException;
import javax.ejb.DuplicateKeyException;
import javax.ejb.EJBException;
import javax.ejb.EntityBean;
import javax.ejb.EntityContext;
import javax.ejb.FinderException;
import javax.ejb.NoSuchEntityException;
import javax.ejb.ObjectNotFoundException;
import javax.ejb.RemoveException;
import javax.naming.InitialContext;
import javax.naming.NamingException;
import javax.sql.DataSource;
abstract public class ItemBean implements EntityBean {
    private EntityContext ctx;

       public void setEntityContext(EntityContext ctx) {
              System.out.println("setEntityContext called ");
              this.ctx = ctx;
       }
       public void unsetEntityContext() {
              System.out.println("ItemBean.unsetEntityContext");
              this.ctx = null;
       }
//abstract get and set methods necessary for all container managed fields
    abstract public int getItemId();
    abstract public void setItemId(int itemId);
       abstract public String getItemDesc();
    abstract public void setItemDesc(String itemDesc);
    abstract public String getItemIngredients();
    abstract public void setItemIngredients(String ingredients);
       abstract public String getItemTemperature();
       abstract public void setItemTemperature(String temperature);
       abstract public String getItemTaste();
       abstract public void setItemTaste(String taste);
       abstract public String getItemServingSize();
       abstract public void setItemServingSize(String servingSize);
  /**
   * This method is required by the EJB Specification,
   * but is not used by this example.
   *
   */
  public void ejbActivate() {
      System.out.println("ItemBean.ejbActivate");
  }
  /**
   * This method is required by the EJB Specification,
   * but is not used by this example.
   *
   */
  public void ejbPassivate() {
    System.out.println("ItemBean.ejbPassivate");
  }
  /**
   * This method is required by the EJB Specification,
   * but is not used by this example.
   *
   */
  public void ejbLoad() {
    System.out.println("ItemBean.ejbLoad");
  }
  /**
   * Sets the EJBean's modified flag to false.
   * set to false to "reset" the variable for the next transaction.
   *
   */
  public void ejbStore() {
    System.out.println("ItemBean.ejbStore");
  }
  /**
   * This method is required by the EJB Specification,
   * but is not used by this example.
   *
   * @exception               javax.ejb.RemoveException
   *                          if the EJBean does not allow removing the EJBean
   */
  public void ejbRemove()
    throws RemoveException
  {
    System.out.println("ItemBean.ejbRemove ");
  }
  /**
   * This method corresponds to the create method in the home interface
   * "ItemHome.java".
   * The parameter sets of the two methods are identical.  When the client calls
   * <code>ItemHome.create()</code>, the container (which in WebLogic EJB is
   * also the home) allocates an instance of this EJBean and
   * calls <code>ItemHome.ejbCreate()</code>.
   * <p>
   * For container-managed persistence, <code>ejbCreate()</code> returns
   * a null, unlike the case of bean-managed
   * persistence, where it returns a primary key.
   *
   * @param itemId                            int itemId,
   * @param temperature                     String temperature
   * @param taste                         String taste
   * @param ingredients         String ingredients
   * @param servingSize                     String servingSize
   * @exception               javax.ejb.CreateException
   *                          if there is a problem creating the bean
   */
  public ItemPK ejbCreate(int itemId, String temperature, String taste,
          String ingredients, String servingSize)
    throws CreateException
  {
    System.out.println("ItemBean.ejbCreate( id = " +
            System.identityHashCode(this) +
                            ", PK = " +
                            itemId + ", " + ", temperature = " +
                                    temperature + ",taste = "+taste+",
                                    ingredients="+ingredients+", serving size"
                                    +servingSize+")");
    setItemId(itemId);
    setItemTemperature(temperature);
    setItemTaste(taste);
       setItemIngredients(ingredients);
       setItemServingSize(servingSize);
    return null;  // See 9.4.2 of the EJB 1.1 specification
  }
  /**
   * This method is required by the EJB Specification,
   * but is not used by this example.
   *
   * @param itemId                            int itemId,
   * @param temperature                     String temperature
   * @param taste                         String taste
   * @param ingredients         String ingredients
   */
  public void ejbPostCreate(int itemId, String temperature, String taste,
          String ingredients, String servingSize)
  {
    System.out.println("ItemBean.ejbPostCreate (" + itemId() + ")");
  }
  /**
   * Returns the Primary Key identifying this EJBean.
   *
   * @return                  int itemId
   */
  private String itemId() {
    return "" + System.identityHashCode(this) + ", PK = " +
      (String) ((ctx == null) ? "nullctx"
                 : ((ctx.getPrimaryKey() == null ?
                   "null" : ctx.getPrimaryKey().toString())));
  }
}


The ItemBean bean class is the heart of the entity bean and contains all the templates for the functionality associated with the item. Because the ItemBean is an entity bean, it implements the javax.ejb.EntityBean as a part of its adherence to the "component contract" EJB design contract. The life-cycle callback methods of an entity bean such as setSessionContext(), ejbCreate(), ejbPostCreate(), ejbRemove(), ejbActivate(), ejbPassivate(), ejbLoad(), and ejbStore() are implemented by this class (actually the class generated by WebLogic Server's tools!). The primary difference in an entity bean using CMP with the rest of the EJBs is that the bean implementation class of the entity bean that uses CMP is always defined as abstract. The tools provided by the WebLogic Server normally extend this abstract bean implementation class and the required persistence functionality. The EJB container will invoke these methods at different stages in the ItemBean bean's life cycle. In addition to these methods, the ItemBean provides the functionality for the service methods defined in the ItemInterface interface. The methods findByPrimaryKey(), getItemServingSize(), getItemTaste(), and so on, are invoked by the ChefBean, which is the client of the entity bean.

Take a quick look at the cookItem() method where the major part of the action takes place:


/** 
   * This method is called by the waiter to cook the item.
   *
   * @param orderedItem       MenuItem object ordered item
   * @return                  object CookedItem
   */
       public CookedItemImpl cookItem(MenuItem orderedItem){
              ItemHome home;
              ItemPK orderedItemPk;
              String EJBQLIngredients;
              String orderedItemName;
              String orderedItemServingSize;
              String orderedItemTaste;
              String orderedItemIngredients;
              String orderedItemTemperature;
              webLogicLog("cook Item called");
              int orderedItemId = orderedItem.getItemId();
              CookedItemImpl preparedItem = new CookedItemImpl();
              System.out.println("The ordered item desc is:"
                      +orderedItem.getItemDesc());
              //call the entity bean now to get the attributes
              //for the cooked Item.
              try{
                     home = lookupHome();
                     orderedItemPk = new ItemPK(orderedItemId);
                     ItemInterface orderedItemInterface =
                             (ItemInterface)home.findByPrimaryKey
                             (orderedItemPk);
                     orderedItemName = orderedItem.getItemDesc();
                     preparedItem.setItemName(orderedItemName);
                     orderedItemServingSize =
                             orderedItemInterface.getItemServingSize();
                     preparedItem.setServingSize(orderedItemServingSize);
                     orderedItemTaste = orderedItemInterface.getItemTaste();
                     preparedItem.setTaste(orderedItemTaste);
                     orderedItemIngredients =
                             orderedItemInterface.getItemIngredients();
                     preparedItem.setIngredients(orderedItemIngredients);
                     orderedItemTemperature =
                             orderedItemInterface.getItemTemperature();
                     preparedItem.setTemperature(orderedItemTemperature);
                     System.out.println
                             ("Demonstration of findIngredientsByItemName:");
                     ItemInterface demonstrateEJBQL =
                             (ItemInterface)home.findIngredientsByItemName
                             (orderedItemName);
                     EJBQLIngredients = demonstrateEJBQL.getItemIngredients();
                     System.out.println("Item ingredients obtained :");
                     System.out.println();
              }
              catch(Exception e){
                     e.printStackTrace();
              }
              return preparedItem;
       }//end of cookItem


Previously, in the cookItem() method, the ChefBean created a CookedItemImpl object with the values for ingredients, serving size, and so on, hard-coded. In today's sample program, you will be using an entity bean to retrieve this data from the item table in the database. The cookItem() method does a lookup for the ItemHome object. The actual lookup code is encapsulated in the lookupHome() method of the ChefBean class. After obtaining the ItemHome object reference, the ChefBean obtains the item ID of the ordered item and searches for its data in the database by invoking the findByPrimaryKey() finder method. The finder method returns the ItemHomeInterface object, which is essentially a handle to the remote ItemBean bean implementation object. The ChefBean now invokes the getItemDesc()/setItemDesc(), getItemIngredients()/setItemIngredients(), and similar methods of the ItemInterface, which represent the business methods of the ItemBean entity bean. In the sample application, you will be only retrieving the data from the database using the entity bean.

Finally, Listing 12.4 shows the source code for the ItemPK primary key class.

[bookmark: ch12list04]Listing 12.4 ItemPK.java


package com.sams.learnweblogic7.ejb.cmp;
import java.io.Serializable;
public class ItemPK implements Serializable
{
       public int itemId;
       public ItemPK(){
              this.itemId = 1;
       }
       public ItemPK(int itemId){
              this.itemId = itemId;
       }
       public int hashCode(){
              return itemId;
       }
       public boolean equals(Object that){
              if(!(that instanceof ItemPK)){
                     return false;
              }
              ItemPK tmp = (ItemPK)that;
              return (this.itemId == tmp.itemId);
       }
}


From the preceding code, you can see that the ItemPK primary class wraps the primary key data itemId because the ItemBean entity bean represents the data in the database and includes any constraints existing in the database.

[bookmark: ch12lev2sec22] Deploy the Program

For EJBs, you need to define the deployment information before compiling the source files of the different beans involved. Moreover, because your entity bean uses CMP, deployment assumes a significant role in the development process. To define the mapping between the fields of the entity bean and the database tables, the preferred way is to use the tools provided by the WebLogic Server. But for this sample application, you will be hand-coding the deployment descriptor files in order to gain an understanding of the different tags involved. You will learn how to use the tool provided by the WebLogic Server for CMP activities during Day 19, "Using WebLogic Tools." The three deployment descriptor files involved in the deployment of the entity bean are ejb-jar.xml, weblogic-cmp-rdbms-jar.xml, and weblogic-jar.xml. Now take a look at what infor mation goes in which deployment descriptor file. The first file that you will study is the ejb-jar.xml file:


<?xml version="1.0"?> 
<!DOCTYPE ejb-jar PUBLIC
'-//Sun Microsystems, Inc.//DTD Enterprise JavaBeans 2.0//EN'
'http://java.sun.com/dtd/ejb-jar_2_0.dtd'>
<ejb-jar>
  <enterprise-beans>
  <session>
... information about the session beans
    </session>
    <entity>
      <ejb-name>ContainerManagedEntityBean</ejb-name>
      <home>com.sams.learnweblogic7.ejb.cmp.ItemHome</home>
      <remote>com.sams.learnweblogic7.ejb.cmp.ItemInterface</remote>
      <ejb-class>com.sams.learnweblogic7.ejb.cmp.ItemBean</ejb-class>
      <persistence-type>Container</persistence-type>
      <prim-key-class>com.sams.learnweblogic7.ejb.cmp.ItemPK</prim-key-class>
      <reentrant>False</reentrant>
      <cmp-version>2.x</cmp-version>
      <abstract-schema-name>Item</abstract-schema-name>
      <cmp-field>
        <field-name>itemId</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemDesc</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemTaste</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemTemperature</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemIngredients</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemServingSize</field-name>
      </cmp-field>
      <query>
        <query-method>
          <method-name>findIngredientsByItemName</method-name>
          <method-params>
            <method-param>java.lang.String</method-param>
          </method-params>
        </query-method>
        <ejb-ql>
          <![CDATA[SELECT OBJECT(a) FROM Item AS a WHERE a.itemDesc = ?1]]>
        </ejb-ql>
      </query>
    </entity>
  </enterprise-beans>
  <assembly-descriptor>
    <container-transaction>
      <method>
        <ejb-name>Stateless_Session_EJB</ejb-name>
       <method-name>*</method-name>
      </method>
      <method>
        <ejb-name>Stateful_Session_EJB</ejb-name>
       <method-name>*</method-name>
      </method>
      <method>
        <ejb-name>ContainerManagedEntityBean</ejb-name>
       <method-name>*</method-name>
      </method>
      <trans-attribute>Required</trans-attribute>
    </container-transaction>
  </assembly-descriptor>
</ejb-jar>


The important tags to be concerned with in the ejb-jar.xml file are:


	<entity>� 
The entire deployment information of the entity bean is registered between the <entity></entity> tags. Within this tag you will register the logical name of your entity bean as ContainerManagedEntityBean and its home, remote, bean implementation, primary key classes, and interfaces.



	<persistence-type>� 
The <persistence-type> tag defines the method of persistence followed by the entity bean; whether container for CMP or bean for BMP.



	<prim-key-class>� 
The <prim-key-class> is used to register the primary key class for the entity bean. For your sample program this will be ItemPK.



	<cmp-version>� 
The version to be used for performing CMP is defined in the <cmp-version> tag. Because you are using the improved version of CMP, this value should be 2.0.



	<abstract-schema-name>� 
The logical name of the schema that the entity bean represents is defined in the <abstract-schema-name> tag. The sample program uses only one table item. That is why you will list the item table in this tag.



	<cmp-field> and <field-name>� 
The sample program uses only a single table and therefore does not have any relationships. So, your CMP mapping is for fields only and not relationships. The <cmp-field> tag lists the fields of the entity bean that need to be mapped.



	<query>� 
The <query-tag> encapsulates the information for the EJB QL query.



	<query-method>� 
As seen earlier, the finder methods of the entity bean are registered in the <query-method> tag.



	<method-name>� 
The name of the finder method of a query is listed in the <method-name> tag.



	<method-params> and <method-param>� 
The different parameters of the finder method are also registered in the deployment descriptor file using the <method-params> and <method-param> tags as discussed previously.



	<ejb-ql>� 
Finally, the actual EJB QL query is listed within the <ejb-ql></ejb-ql> tags as you learned earlier.





After this, you will take a look at the entries in the weblogic-cmp-rdbms-jar.xml deployment file. The weblogic-cmp-rdbms-jar.xml file contains settings specific to the WebLogic Server for CMP:


<!DOCTYPE weblogic-rdbms-jar PUBLIC 
 '-//BEA Systems, Inc.//DTD WebLogic 6.0.0 EJB RDBMS Persistence//EN'
 'http://www.bea.com/servers/wls600/dtd/weblogic-rdbms20-persistence-600.dtd'>
<weblogic-rdbms-jar>
  <weblogic-rdbms-bean>
    <ejb-name>ContainerManagedEntityBean</ejb-name>
    <data-source-name>ejb-datasource-learnweblogic7</data-source-name>
    <table-name>item</table-name>
    <field-map>
      <cmp-field>itemId</cmp-field>
      <dbms-column>item_id</dbms-column>
    </field-map>
    <field-map>
      <cmp-field>itemDesc</cmp-field>
      <dbms-column>item_desc</dbms-column>
    </field-map>
    <field-map>
      <cmp-field>itemIngredients</cmp-field>
      <dbms-column>item_ingredients</dbms-column>
    </field-map>
    <field-map>
      <cmp-field>itemTemperature</cmp-field>
      <dbms-column>item_temperature</dbms-column>
    </field-map>
    <field-map>
      <cmp-field>itemServingSize</cmp-field>
      <dbms-column>item_serving_size</dbms-column>
    </field-map>
    <field-map>
      <cmp-field>itemTaste</cmp-field>
      <dbms-column>item_taste</dbms-column>
    </field-map>
   </weblogic-rdbms-bean>
  <create-default-dbms-tables>True</create-default-dbms-tables>
</weblogic-rdbms-jar>


The important entries that you need to be aware of in the weblogic-cmp-rdbms-jar.xml file are listed here:


	<ejb-name>� 
The <ejb-name> tag signifies the name of the entity bean whose information is registered in this file.



	<data-source-name>� 
The information about the database connection pool or data source that the entity bean requires to connect to is listed in the <data-source-name> tag. For your sample program this is ejb-data-source-learnweblogic7.



	<table-name>� 
The <table-name> lists the physical database table that the entity bean maps to. In this case it is the item table.



	<field-map>� 
The <field-map> tag encloses the mapping information between the entity bean field and the database column.



	<cmp-field>� 
The entity bean's field that requires container-management is listed in the <cmp-field> tag.



	<dbms-column>� 
The database column to which the <cmp-field> maps to is listed in the <dbms-column> tag.





The final deployment descriptor file that you need to make changes to is the weblogic-ejb-jar.xml file. This file contains the deployment information for all the EJBs deployed in the WebLogic Server such as session, entity, or message-driven beans:


<?xml version="1.0"?> 
<!DOCTYPE weblogic-ejb-jar PUBLIC
"-//BEA Systems, Inc.//DTD WebLogic 6.0.0 EJB//EN"
"http://www.bea.com/servers/wls600/dtd/weblogic-ejb-jar.dtd" >
<weblogic-ejb-jar>
  <weblogic-enterprise-bean>
    <ejb-name>Stateless_Session_EJB</ejb-name>
    <jndi-name>Chef_Home</jndi-name>
  </weblogic-enterprise-bean>
  <weblogic-enterprise-bean>
    <ejb-name>Stateful_Session_EJB</ejb-name>
    <jndi-name>Waiter_Home</jndi-name>
  </weblogic-enterprise-bean>
  <weblogic-enterprise-bean>
    <ejb-name>ContainerManagedEntityBean</ejb-name>
    <entity-descriptor>
      <persistence>
        <persistence-type>
         <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
         <type-version>6.0</type-version>
         <type-storage>META-INF/weblogic-cmp-rdbms-jar.xml</type-storage>
       </persistence-type>
       <persistence-use>
         <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
         <type-version>6.0</type-version>
       </persistence-use>
      </persistence>
    </entity-descriptor>
    <jndi-name>CMP_ItemHome</jndi-name>
  </weblogic-enterprise-bean>
</weblogic-ejb-jar>


The file lists the other session beans of the restaurant application apart from the ContainerManagedEntityBean bean (which is the entity bean that you developed). The rest of the information, such as the JNDI name for the bean's home interface, is also listed here.

Whew! You modified a lot of files there! No wonder WebLogic Server provides tools for CMP. Now that you have a hands-on understanding of deploying the entity bean, take a look at the next step: compiling the program.

[bookmark: ch12lev2sec23] Compile the Program

Use the compile.bat batch file provided to compile the classes and interfaces of the restaurant application. This includes the ItemBean entity bean classes, the customer EJB client, and the supporting Java classes. The batch file compiles the files of the restaurant application located in the


C:\book\code\EJB\CMP\src\*.java 


directory. The contents of the compile.bat batch file are given here:


call C:\bea\user_domains\mydomain\setEnv 
set CLASSPATH=%CLASSPATH%;C:\book\code\EJB\CMP\Client\fscontext.jar;
cd C:\book\code\EJB\CMP\deploy
del META-INF
rmdir META-INF
mkdir META-INF
copy C:\book\code\EJB\CMP\src\*.xml META-INF
del C:\book\code\EJB\CMP\src\*.bak
javac -d C:\book\code\EJB\CMP\deploy C:\book\code\EJB\CMP\src\*.java
jar cvf CMP.jar META-INF/ com\sams\learnweblogic7\ejb\cmp\*.class
copy CMP.jar C:\book\code\EJB\CMP\deploy\deploy_jars
cd deploy_jars
java weblogic.ejbc -keepgenerated CMP.jar EJBCMPDeploy.jar
pause
cd C:\bea\user_domains\mydomain


Use the same steps and command that you used to compile the source files for session beans. From the preceding listing, the command given is:


javac -d C:\book\code\EJB\CMP\deploy C:\bok\code\EJB\CMP\src\*.java 


After successfully compiling the source files, use the following command to create a Java archive of the files.


jar cvf CMP.jar META-INF/ com\sams\learnweblogic7\ejb\cmp\*.class 


The final step in the compilation process is to generate the stubs and skeletons for the remote interface of the entity bean and the other EJBs.


java weblogic.ejbc -keepgenerated CMP.jar EJBCMPDeploy.jar 


Now you are all set to execute the sample program.

[bookmark: ch12lev2sec24] Execute the Program

Because there are two parts to the restaurant application, the server side as well as the client side, you will execute both of them and see their output on the screen.

After deploying the stateful session bean WaiterBean in the previous step (using any of the three methods that you discussed earlier), you need to start up the WebLogic Server using the batch file startWebLogic.bat. This step causes the EJB container in the WebLogic Server to initialize the deployed WaiterBean bean and keep its home interface WaiterHome registered with the WebLogic Server's naming service.

Now, open up another command prompt window and execute the EJB client class Customer as a stand-alone Java application. Upon executing the Customer class, you'll see the following output in the command prompt window of the Customer class, as shown in Figure 12.7.

[bookmark: ch12fig07]Figure 12.7. Screen shot showing the output in the command prompt window of the Customer class.

[image: graphics/12fig07.jpg]


As the work flow of actions between the customer, waiter, chef, and ItemBean beans progresses, the ItemBean generates output on the console of the WebLogic Server. This output is shown in Figure 12.8.

[bookmark: ch12fig08]Figure 12.8. Screen shot showing the output of the ItemBean in the command prompt window of the WebLogic Server console.
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[bookmark: ch12lev1sec12] Summary

Today you began your study of the second type of EJBs, namely, entity beans. You started the day with a brief look at entity bean concepts, the life cycle of an entity bean, and a flowchart to develop an entity bean. After this you delved deep into today's primary focus area, CMP.

In CMP, you covered the concepts behind CMP. More importantly, you discovered the way one-to-one, one-to-many, and many-to-many relationships are handled in the new CMP model using CMR fields. You then looked at the newly added EJB Query Language (EJB QL), which is a simple standard language for writing queries for finder methods that need to query the database. After this, you looked at the extension to the EJB QL query language provided by WebLogic Server called the WebLogic Query Language (WLQL). Finally, you added an entity bean in the restaurant application that you have been working on for the past few days. You implemented the ItemBean entity bean that enabled the ChefBean session bean to interact with the item table in the database so that it could fetch information for cooking ordered items.

Tomorrow you will study the second way that an entity bean can implement persistence�using BMP.










[bookmark: ch12lev1sec13] Q&A

	[bookmark: qad1e35778]Q1:	I have developed an application with entity beans using the EJB 1.1. specification. How do I migrate my application's entity beans to the EJB 2.0 specification supported by WebLogic Server 7.0?



	[bookmark: qad1e35783]
          A1:
        	For migrating entity beans developed using the EJB 1.1 specification, the application needs to be recompiled and redeployed using the EJB 2.0 specification container tools. More importantly, the entity beans developed using the EJB 1.1 specification using CMP to persist data need to be entirely rewritten because the EJB 2.0 specification has made significant changes in how CMP works in the EJB 2.0 specification supported by WebLogic Server 7.0.



	[bookmark: qad1e35789]Q2:	Are there any tools to perform CMP available from WebLogic Server?



	[bookmark: qad1e35794]
          A2:
        	Yes. To perform different activities, one of which is CMP, the WebLogic Server provides a tool called the WebLogic Builder. The WebLogic Builder provides a visual environment for editing the deployment descriptor files of an enterprise application. To perform CMP, the WebLogic Builder provides a visual interactive mechanism to capture the field mappings for an entity bean. These field mappings are directly stored in the required deployment descriptor file without the cumbersome task of manipulating these files by hand.















[bookmark: ch12lev1sec14] Workshop

The quiz and exercises are provided to help solidify your understanding of the material covered today. Answers to the quiz questions and exercises are in Appendix A. Try to understand the quiz and exercise answers before continuing tomorrow's lesson.










[bookmark: ch12lev1sec15] Quiz

	[bookmark: ch12que01]1:	What are the two ways in which an entity bean can persist data?



	[bookmark: ch12que02]2:	What are the advantages of CMP?



	[bookmark: ch12que03]3:	What are the different ways in which relationships between entity beans can be defined?



	[bookmark: ch12que04]4:	How are the fields of an entity bean defined in the deployment descriptor file?



	[bookmark: ch12que05]5:	What is a dependent object and a dependent value class?



	[bookmark: ch12que06]6:	What are the two syntaxes of EJB QL?



	[bookmark: ch12que07]7:	What are the different clauses available in the EJB QL language?



	[bookmark: ch12que08]8:	What are the extensions provided by WebLogic Server to EJB QL?















[bookmark: ch12lev1sec16] Exercise

	[bookmark: ch12que09][click here]	Create a table to capture the transactions (payments) of different customers who visit the restaurant. Now generate their invoices containing the invoice number (sequence number) and total amount of the check and display the invoice number. Design and develop an entity bean to add this functionality to the restaurant application. Write a finder method for the restaurant application that uses WLQL to write the query.















[bookmark: ch13]Day 13. Developing Entity Beans Using Bean-Managed Persistence

Yesterday you studied the second type of EJB, entity beans. You started the day by covering the concepts of entity beans. After this, you learned about the life cycle of an entity bean and studied a flowchart for developing an entity bean. You learned how entity beans can interact with a database using container-managed persistence (CMP) and bean-managed persistence (BMP). You devoted the rest of the day to understanding the concepts of CMP and learning how to use it for entity beans.

As part of the study of CMP, you learned about the newly introduced EJB Query Language (EJB QL) and how to write and embed queries in EJB QL. In addition to this, you also covered the extensions to EJB QL, provided by WebLogic Server, named WL QL. Finally, to reinforce the concepts studied throughout the day, you added the database interaction functionality to the restaurant application, implemented as entity beans that used CMP.

Today you will learn about the second way in which entity beans can interact with a database�using bean-managed persistence (BMP). You will learn about the concepts of BMP and how the different APIs in the entity bean's life cycle need to be modified for BMP. Next you will study an entirely new alternative for enabling Java objects to interact with a database�using the newly introduced Java Data Object (JDO) specification. In addition to this, you will learn how to use the EJB to JSP integration tool for Enterprise JavaBeans. Then you will implement the entity bean in the restaurant application using BMP instead of CMP, which was covered yesterday. Finally, you will build the data logic part of the Model layer of the Airline Ticket Booking System MVC application using entity beans (CMP way).










[bookmark: ch13lev1sec1] Bean-Managed Persistence Concepts

In container-managed persistence (CMP), as you saw yesterday, the EJB container provider supplies tools that help automate the generation of code required for the entity bean to interact with the database. Bean-managed persistence (BMP) is the other technique used to persist the state of entity beans. In BMP the entity bean itself is responsible for maintaining its state, hence the name. The entity bean has all the functionality built into it for connecting to the database, inserting data in the database, retrieving data from the database, updating data in the database, and so on.

The entity bean uses the life-cycle methods invoked by the EJB container at different points in time to interact with the data. For example, when the entity bean is created, the EJB container invokes the ejbCreate() life-cycle method of the entity bean. The desired result of this invocation is the creation of a row of data in the database. To implement the creation of data in the database when the ejbCreate() method is called, the bean provider needs to write the JDBC code that obtains a JDBC connection, creates an SQL statement, and executes the SQL statement, resulting in a row being created in the database. Any SQL exceptions that occur need to be appropriately handled. This technique, in which the bean provider writes the implementation for the entity bean's persistence, is BMP. Similarly, to retrieve or update data, the bean provider supplies the implementation in the form of JDBC code written in each of the different life-cycle methods.

Because the inherent aspects of an entity bean, apart from the database access implementation, are unchanged in both bean-managed and container-managed persistence, the life cycle of an entity bean that uses either BMP or CMP is exactly the same.










[bookmark: ch13lev1sec2] Components of an Entity Bean Using BMP

The components of an entity bean that uses BMP are the same as those of an entity bean that uses CMP:


	Remote interface� 
There is no change in how the remote interface is written for entity beans using either BMP or CMP.



	Home interface� 
There is no change in how the home interface is written for entity beans using either BMP or CMP.



	Entity bean implementation class� 
The major changes that need to be carried out to implement an entity bean using BMP occur in the entity bean's implementation class. To write an entity bean using BMP, the life-cycle methods that deal with persisting and maintaining the state of the entity bean need to be implemented. The following are the methods that need to be changed:


	ejbCreate()� 
In BMP you need to write the actual JDBC code that performs the insertion of the row in the database table. The values will be the parameters that have been passed to the ejbCreate() method.



	ejbRemove()� 
Because the ejbRemove() method call results in the deletion of the database row represented by the entity bean, you need to call the SQL statement that performs the delete operation in this method of the entity bean.



	ejbLoad()� 
The ejbLoad() method will contain the select SQL statement required to query the database and obtain the result set. This result set is then traversed and the values are extracted to refresh the contents of the entity bean.



	ejbStore()� 
You can write the JDBC code to update the database with the contents of the entity bean using the ejbStore() method. The update SQL statement with the required parameters should be executed to perform the update operation.








A code snippet of an example entity bean that uses these life cycle methods is given here:


public interface MyBean implements javax.ejb.EntityBean 
{
    // create methods
    public MyBeanPK ejbCreate(
            String param1, String param2, int param3)
            throws javax.rmi.RemoteException, javax.ejb.CreateException
    {
        conn = getConnection();
        prepStmt = conn.prepareStatement(
                "<INSERT SQL STATEMENT> VALUES (?,?,?...)");
        prepStmt.setString(1,param1);
        prepStmt.setString(2,param2);
        prepStmt.setInt(3,param3);
        prepStmt.setXXX(n,paramn);

        key = new MyBeanPK (param1);
        return key;
    }

public MyBeanPK ejbCreateMyBusinessObject(
        String param1, String param2, int param3)
        throws javax.rmi.RemoteException, javax.ejb.CreateException
    {
        conn = getConnection();
        prepStmt = conn.prepareStatement(
                "<INSERT SQL STATEMENT> VALUES (?,?,?...)");
        prepStmt.setString(1,param1);
        prepStmt.setString(2,param2);
        prepStmt.setInt(3,param3);
        prepStmt.setXXX(n,paramn);

        key = new MyBeanPK (param1);
        return key;
    }

    public void ejbLoad()
    {
        conn = getConnection();
        prepStmt = conn.prepareStatement(
                 "<SELECT SQL STATEMENT> col_name_1=?");
        MyBeanPK key = (MyBeanPK)ctx.getPrimaryKey();
        keyId = key.keyId;
        prepStmt.setXXX(1, keyId);
        ResultSet rs = prepStmt.executeQuery();
        while(rs.next()){
              val1 = rs.getXXX("col_name_1");
              val2 = rs.getXXX("col_name_2");
        ...
        }
    }

    public void ejbStore()
    {
        conn = getConnection();
        prepStmt = conn.prepareStatement(
                 "<UPDATE SQL STATEMENT> col_name_1= ?, col_name_2 = ? ...
                 WHERE key_id=?");
        prepStmt.setXXX(1, val1);
        prepStmt.setXXX(2, val2);
        prepStmt.setXXX(3, this.keyID);
        prepStmt.executeUpdate();
    }

    public void ejbRemove() throws RemoveException
    {
        conn = getConnection();
        prepStmt = conn.prepareStatement(
                "<DELETE SQL STATEMENT> WHERE col_name_1 = ?");
        prepStmt.setXXX(1, this.keyID);
        prepStmt.executeUpdate();
    }

    // business methods
    public void businessMethod1() throws javax.rmi.RemoteException
    {
        ... // business method functionality as required
    }

    public String businessMethod2() throws javax.rmi.RemoteException
    {
        ... // business method functionality as required
    }

    // finder methods
    public ItemPK ejbFindByPrimaryKey(ItemPK primaryKey)
            throws javax.rmi.RemoteException, javax.ejb.FinderException
    {
        conn = getConnection();
        prepStmt = conn.prepareStatement("<SELECT SQL STATEMENT> col_name_1=?");
        keyID = primaryKey.itemId;
        prepStmt.setXXX(1, keyId);
        ResultSet rs = prepStmt.executeQuery();
        while(rs.next()){
              keyId = rs.getInt("db_key_id");
        }
        return primaryKey;
    }

    public MyRemoteIF findXXX(String param1, int param2...)
            throws javax.rmi.RemoteException, javax.ejb.FinderException
    {
        ...// finder functionality as required
    }

    // remove method
    public void remove(String paramKey) throws
            javax.rmi.RemoteException, javax.ejb.RemoveException
    {
    }
}


Next you will take a quick look at how BMP and CMP compare with each other.










[bookmark: ch13lev1sec3] Bean-Managed Persistence and Container-Managed Persistence�A Comparison

Implementing BMP is the responsibility of the bean provider. The container provider provides the database persistence functionality for entity beans in CMP.

The bean provider has to define the SQL queries for only the finder methods and business methods of the entity bean. Tools provided by the container provider aid the bean provider in implementing the actual database functionality for container-managed persistence in entity beans, thus making CMP a lot simpler and easier to use. On the other hand, in BMP the bean provider has a lot more tasks to perform, such as writing the SQL queries as well as the JDBC code in the entity bean to access the database. This makes using BMP for entity beans a much more complex and time-consuming activity.

Because the database access code is written by the bean provider, BMP allows developers more flexibility in implementing and performing database persistence. Essentially, if any complex data needs to be packaged in the entity bean, BMP is more useful than CMP. Because the entire database accessing functionality is generated by the container provider's tools, an extra layer of abstraction is added. This makes it difficult to modify or enhance entity beans that use CMP.

A drawback of embedding JDBC code in the entity bean using BMP is that the implementation gets tied to a specific database. This is because the different aspects of the database, like database column types and so on, are directly referred to in the embedded JDBC code. An entity bean that uses CMP, however, does not contain any database-specific code. The database-specific code is generated by the CMP tools of the container provider. Hence, porting the entity bean from one database to another, or even one EJB container provider to another EJB container provider, is easier.

Now you can try a hands-on example of an entity bean that uses BMP.










[bookmark: ch13lev1sec4] Sample Program: Implementing the ItemBean Entity Bean in the Restaurant Application Using BMP

For your sample program today, you will use and modify the restaurant application that you have built over the past few days. Yesterday, you used CMP to build the entity bean. To help you understand the differences between using BMP and using CMP to build an entity bean, today you will build the same ItemBean using BMP. Take a look at Listing 13.1, which shows the source code of the ItemBean.

[bookmark: ch13list01]Listing 13.1 ItemBean.java


/******************************************************************************
  * Class Name   : ItemBean.java
  * Description  : Bean Class for the ItemBean bean.
  *                Implements the methods defined in the Home and Remote
  *                interfaces. These methods are called by the Chef bean.
  * @author Mandar S. Chitnis, Lakshmi AM, Pravin S. Tiwari.       @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/

package com.sams.learnweblogic7.ejb.bmp;

import java.io.Serializable;
import java.util.Enumeration;
import java.util.Vector;
import java.sql.Connection;
import java.sql.PreparedStatement;
import java.sql.ResultSet;
import java.sql.SQLException;
import java.util.Collection;
import java.rmi.RemoteException;
import javax.ejb.CreateException;
import javax.ejb.DuplicateKeyException;
import javax.ejb.EJBException;
import javax.ejb.EntityBean;
import javax.ejb.EntityContext;
import javax.ejb.FinderException;
import javax.ejb.NoSuchEntityException;
import javax.ejb.ObjectNotFoundException;
import javax.ejb.RemoveException;
import javax.naming.InitialContext;
import javax.naming.NamingException;
import javax.sql.DataSource;

public class ItemBean implements EntityBean {
     private EntityContext ctx;
    public int itemId;
    public String itemDesc;
    public String itemTemperature;
    public String itemTaste;
    public String itemIngredients;
    public String itemServingSize;

    public void setEntityContext(EntityContext ctx) {
        System.out.println(
                "setEntityContext called "+System.currentTimeMillis());
        this.ctx = ctx;
    }

    public void unsetEntityContext() {
System.out.println("ItemBean.unsetEntityContext"+System.currentTimeMillis());
        this.ctx = null;
    }

  /**
   * This method is required by the EJB Specification,
   * but is not used by this example.
   *
   */
  public void ejbActivate() {
      System.out.println("ItemBean.ejbActivate"+System.currentTimeMillis());
  }

  /**
   * This method is required by the EJB Specification,
   * but is not used by this example.
   *
   */
  public void ejbPassivate() {
System.out.println("ItemBean.ejbPassivate"+System.currentTimeMillis());
  }

  public void ejbLoad() {
System.out.println("ItemBean.ejbLoad"+System.currentTimeMillis());
    Connection conn = null;
    PreparedStatement prepStmt = null;

    try{
        conn = getConnection();
        prepStmt = conn.prepareStatement("Select item_desc,item_taste,
                item_temperature,item_ingredients,
                item_serving_size from item where item_id=?");
        ItemPK key = (ItemPK)ctx.getPrimaryKey();
        itemId = key.itemId;
        prepStmt.setInt(1, itemId);
        ResultSet rs = prepStmt.executeQuery();
        while(rs.next()){
              itemDesc = rs.getString("item_desc");
              itemTaste = rs.getString("item_taste");
              itemTemperature = rs.getString("item_temperature");
              itemIngredients = rs.getString("item_ingredients");
              itemServingSize = rs.getString("item_serving_size");
        }
        System.out.println("End of ejb load"+System.currentTimeMillis());
    }
    catch(Exception e){
        System.out.println("Error occured in ejb Load");
        e.printStackTrace();
        throw new EJBException("SQL update failed. ejbLoad( ) failed");
    }
    finally{
        try{
            if(conn != null){
                conn.close();
                System.out.println(
                        "closed connection in ejb load"
                        +System.currentTimeMillis());
            }
        }
        catch(Exception e){
            e.printStackTrace();
        }
    }
  }

  /**
   * Sets the EJBean's modified flag to false.
   * set to false to "reset" the variable for the next transaction.
   *
   */
  public void ejbStore() {
System.out.println("ItemBean.ejbStore"+System.currentTimeMillis());
    Connection conn = null;
    PreparedStatement prepStmt = null;

    try{
        conn = getConnection();
        prepStmt = conn.prepareStatement("Update Item set item_desc = ?,
               item_taste = ?, item_temperature = ?, item_ingredients = ?,
               item_serving_size = ? where item_id=?");
        prepStmt.setString(1, itemDesc);
        prepStmt.setString(2, itemTaste);
        prepStmt.setString(3, itemTemperature);
        prepStmt.setString(4, itemIngredients);
        prepStmt.setString(5, itemServingSize);
        prepStmt.setInt(6, itemId);
        if(prepStmt.executeUpdate() != 1)
            throw new EJBException("SQL update failed. ejbStore( ) failed");
        System.out.println("End of ejb Store"+System.currentTimeMillis());
    }
    catch(Exception e){
        System.out.println("Error in EJB Store method");
        e.printStackTrace();
    }
    finally{
        try{
            if(conn != null){
                conn.close();
                System.out.println(
                        "connection closed in ejb store"
                        +System.currentTimeMillis());
            }
        }
        catch(Exception e){
            e.printStackTrace();
        }
    }
  }

  /**
   * This method is required by the EJB Specification,
   * but is not used by this example.
   *
   * @exception               javax.ejb.RemoveException
   *                          if the EJBean does not allow removing the EJBean
   */
  public void ejbRemove()
    throws RemoveException
  {
    System.out.println("ItemBean.ejbRemove "+System.currentTimeMillis());
    Connection conn = null;
    PreparedStatement prepStmt = null;

    try{
        conn = getConnection();
        prepStmt = conn.prepareStatement("Delete from Item where item_id = ?");
        prepStmt.setInt(1, itemId);
        prepStmt.executeUpdate();
        System.out.println("end of ejb Remove"+System.currentTimeMillis());
    }
    catch(Exception e){
        System.out.println("Error in ejb Remove");
        e.printStackTrace();
    }
    finally{
        try{
            if(conn != null){
                conn.close();
                System.out.println(
                        "connection closed in ejb remove"
                        +System.currentTimeMillis());
            }
        }
        catch(Exception e){
            e.printStackTrace();
        }
    }
}

  /**
   * This method corresponds to the create method in the home interface
   * "ItemHome.java".
   * The parameter sets of the two methods are identical.  When the client calls
   * <code>ItemHome.create()</code>, the container (which in WebLogic EJB is
   * also the home) allocates an instance of this EJBean and
   * calls <code>ItemHome.ejbCreate()</code>.
   * <p>
   * For container-managed persistence, <code>ejbCreate()</code> returns
   * a null, unlike the case of bean-managed
   * persistence, where it returns a primary key.
   *
   * @param itemId                int itemId,
   * @param temperature            String temperature
   * @param taste                String taste
   * @param ingredients         String ingredients
   * @param servingSize            String servingSize
   * @exception               javax.ejb.CreateException
   *                          if there is a problem creating the bean
   */
  public ItemPK ejbCreate(int itemId, String temperature, String description,
          String taste, String ingredients, String servingSize)
    throws CreateException
  {
    System.out.println("Inside ejb Create"+System.currentTimeMillis());

    setItemId(itemId);
    setItemTemperature(temperature);
    setItemDesc(description);
    setItemTaste(taste);
    setItemIngredients(ingredients);
    setItemServingSize(servingSize);

    Connection conn = null;
    PreparedStatement prepStmt = null;
    ItemPK key = null;

    try{
        conn = getConnection();
        prepStmt = conn.prepareStatement("Insert into Item (item_id,
                item_temperature, item_desc, item_taste, item_ingredients,
                item_serving_size)Values (?,?,?,?,?,?)");
        prepStmt.setInt(1,itemId);
        prepStmt.setString(2,itemTemperature);
        prepStmt.setString(3,itemDesc);
        prepStmt.setString(3,itemTaste);
        prepStmt.setString(4,itemIngredients);
        prepStmt.setString(5,itemServingSize);

        key = new ItemPK(itemId);
        System.out.println("end of ejb create"+System.currentTimeMillis());
    }
    catch(Exception e){
        System.out.println("Error in ejbCreate");
        e.printStackTrace();
    }
    finally{
        if(conn!=null){
            try{
                conn.close();
                System.out.println(
                        "Connection closed in ejb
                        create"+System.currentTimeMillis());
            }
            catch(Exception e){
                System.out.println(
                        "Error while closing connection in ejbCreate");
            }
        }
    }
    return key;
  }

  /**
   * This method is required by the EJB Specification,
   * but is not used by this example.
   *
   * @param itemId                int itemId,
   * @param temperature            String temperature
   * @param taste                String taste
   * @param ingredients         String ingredients
   */
  public void ejbPostCreate(int itemId, String temperature,
          String description, String taste,
          String ingredients, String servingSize)
  {
    System.out.println("ItemBean.ejbPostCreate ("
            + itemId + ")"+System.currentTimeMillis());
  }

  /**
   * Accessor mutator methods for each of the variables of the bean.
   */
    public int getItemId(){
        return this.itemId;
    }

    public void setItemId(int itemId){
        this.itemId = itemId;
    }

    public String getItemDesc(){
        return this.itemDesc;
    }

    public void setItemDesc(String itemDescription){
        this.itemDesc = itemDescription;
    }

    public String getItemIngredients(){
        return this.itemIngredients;
    }

    public void setItemIngredients(String itemIngredients){
        this.itemIngredients = itemIngredients;
    }

    public String getItemTemperature(){
        return this.itemTemperature;
    }

    public void setItemTemperature(String itemTemperature){
        this.itemTemperature = itemTemperature;
    }

    public String getItemTaste(){
        return this.itemTaste;
    }

    public void setItemTaste(String itemTaste){
        this.itemTaste = itemTaste;
    }

    public String getItemServingSize(){
        return this.itemServingSize;
    }

    public void setItemServingSize(String itemServingSize){
        this.itemServingSize = itemServingSize;
    }

    /**
    *    finder methods:
    *    find by primary key and findIngredientsByItemName(String itemName)
    */
    public ItemPK ejbFindByPrimaryKey(ItemPK primaryKey)
    throws FinderException, RemoteException{
      System.out.println(
              "ItemBean.ejbFindByPrimaryKey"+System.currentTimeMillis());
      Connection conn = null;
      PreparedStatement prepStmt = null;

      try{
            conn = getConnection();
            prepStmt = conn.prepareStatement(
                    "Select item_id FROM item where item_id=?");
            itemId = primaryKey.itemId;
            prepStmt.setInt(1, itemId);
            ResultSet rs = prepStmt.executeQuery();
            while(rs.next()){
                  itemId = rs.getInt("item_id");
            }
            System.out.println(
                    "end of find by primary key"+System.currentTimeMillis());
        }
        catch(Exception e){
            System.out.println("Error occurred in ejbFindByPrimaryKey");
            e.printStackTrace();
            throw new EJBException(
                    "SQL update failed. ejbFindByPrimaryKey( ) failed");
        }
        finally{
            try{
                if(conn != null){
                    conn.close();
                    System.out.println(
                            "closed connection of ejb find by primary key"+
                            System.currentTimeMillis());
                }
            }
            catch(Exception e){
                e.printStackTrace();
            }
        }
        return primaryKey;
      }

      /**
       * Gets current connection to the connection pool.
       *
       * @return                Connection
       * @exception             javax.ejb.EJBException
       *                        if there is a communications or systems failure
       */
      private Connection getConnection()
        throws SQLException
      {
        InitialContext initCtx = null;
        try {
          initCtx = new InitialContext();
          DataSource ds = (javax.sql.DataSource)
            initCtx.lookup("jndi-name-bmp-datasource");
          System.out.println("in get connection");
          return ds.getConnection();
        } catch(NamingException ne) {
          System.out.println(
                  "Failed to lookup JDBC Datasource. Please double check that");
          System.out.println(
                  "the JNDI name defined in the resource-description of the ");
          System.out.println(
                  "EJB's weblogic-ejb-jar.xml file is the same as
                  the JNDI name ");
          System.out.println(
                  "for the Datasource defined in your config.xml.");
          throw new EJBException(ne);
        } finally {
          try {
            if(initCtx != null) initCtx.close();
            System.out.println("closing connection in get connection");
          } catch(NamingException ne) {
            System.out.println("Error closing context: " + ne);
            throw new EJBException(ne);
          }
        }
      }
}


The important methods of this class that you need to focus on are ejbCreate(), ejbRemove(), ejbLoad(), ejbStore(), ejbFindByPrimaryKey(), and getConnection().

The ejbCreate() method is invoked by the EJB container when the ItemBean entity bean is created. The ejbCreate() method takes different parameters, such as itemId, temperature, description, and so on. The method starts by obtaining a JDBC connection and then building the insert SQL statement using a PreparedStatement. The getConnection() method looks up the jndi-name-bmp-datasource datasource in the JNDI naming context and executes its getConnection() method. This is the JDBC connection that will be used by other methods of the entity bean to obtain a JDBC connection. The parameters passed to the ejbCreate() method will in turn be used to set values for the insert statement using the setXXX() methods of the PreparedStatement. Because you do not wish to insert any data in the database at this time, you will not invoke the execute() method of the PreparedStatement.

The entity bean uses the ejbLoad() method to synchronize its state with the database. In this case, you will write a select SQL statement in this method. The parameter for this select SQL statement is the itemId of the bean's current instance, which is obtained from the ItemPK primary key class using the getPrimaryKey() method of the ItemBean's EntityContext. After executing the select SQL statement, you need to traverse the result set and extract the retrieved data, such as itemDesc, itemTaste, and so on. This retrieved data is then set in the current instance of the entity bean.

Similarly, to synchronize the database with the current state of the entity bean, you will write an update SQL statement in the ejbStore() method. The update SQL statement uses a PreparedStatement and sets the values of the instance variables that need to be persisted in the PreparedStatement. After the executeUpdate() method of the PreparedStatement is invoked, the current data in the ItemBean entity bean is persisted to the database.

The ejbFindByPrimaryKey() method contains a select SQL statement that retrieves a primary key from the database for a specific itemId. This itemId is the member variable of the ItemPK primary key class of the ItemBean entity bean. Executing the select SQL statement returns a result set from which you can extract the retrieved data using the setXXX() methods.

Finally, the ejbRemove() method contains the delete SQL statement, which will delete the entity bean data from the database. The delete SQL statement takes the itemId of the current instance of the ItemBean entity bean and deletes the data from the database.

Contrast this lengthy source code with the code for the ItemBean that uses CMP! Without a doubt, CMP appears to be much simpler to use and cuts down development time.

[bookmark: ch13lev2sec1] Compile the Program

Compile the ItemBean entity bean as you did in the previous chapter. An entity bean that uses BMP is compiled in the same way as an entity bean that uses CMP.

After compiling the source Java files of the sample program, you need to define deployment information for the ItemBean entity bean in the ejb-jar.xml and weblogic-ejb-jar.xml files. You need to do this because the EJB container of WebLogic Server requires additional information to determine how to manage an entity bean.

In the ejb-jar.xml deployment descriptor file, you need to register the entity bean using the <entity></entity> tags. The important parameter that you need to list inside these tags is <persistence-type></persistence-type>, and you should give it the value Bean. This indicates to the EJB container that the entity bean is going to be responsible for its persistence. In addition to the type of persistence, you need to specify the Datasource that the entity bean will use for BMP. This information is specified using the <res-ref-name></res-ref-name> tags. Here, you are using the name jdbc/bmpconnectionPool. The <res-type></res-type> tags show that the resource used for the database connection is a javax.sql.DataSource. A snippet of the information that will be added to the ejb-jar.xml deployment descriptor file is given here:


<enterprise-beans> 
...
<entity>
      <ejb-name>BeanManagedEntityBean</ejb-name>
      <home>com.sams.learnweblogic7.ejb.bmp.ItemHome</home>
      <remote>com.sams.learnweblogic7.ejb.bmp.ItemInterface</remote>
      <ejb-class>com.sams.learnweblogic7.ejb.bmp.ItemBean</ejb-class>
      <persistence-type>Bean</persistence-type>
      <prim-key-class>com.sams.learnweblogic7.ejb.bmp.ItemPK</prim-key-class>
      <reentrant>False</reentrant>
      <resource-ref>
        <res-ref-name>jdbc/bmpconnectionPool</res-ref-name>
        <res-type>javax.sql.DataSource</res-type>
        <res-auth>Container</res-auth>
      </resource-ref>
    </entity>
</enterprise-beans>


Similarly, you have to register the entity bean in the WebLogic Server specific deployment descriptor file as well as inside the <weblogic-enterprise-bean></weblogic-enterprise-bean> tags. The JNDI name of the entity bean should also be registered here. In addition to this, you should register the JNDI name of the database source that the entity bean will be using to connect to the database. A snippet of the information that will be added to the weblogic-ejb-jar.xml deployment descriptor file is given here:


<weblogic-enterprise-bean> 
    <ejb-name>BeanManagedEntityBean</ejb-name>
    <reference-descriptor>
      <resource-description>
        <res-ref-name>jdbc/bmpconnectionPool</res-ref-name>
        <jndi-name>jndi-name-bmp-datasource</jndi-name>
      </resource-description>
    </reference-descriptor>
    <jndi-name>BMP_ItemHome</jndi-name>
</weblogic-enterprise-bean>


[bookmark: ch13lev2sec2] Deploy the Program

The steps for deploying the ItemBean entity bean that uses BMP are exactly the same as the steps that you performed yesterday. Hence, they will not be repeated here.

[bookmark: ch13lev2sec3] Execute the Program

After deploying the ItemBean entity bean, start WebLogic Server and then start the Customer EJB client at another command prompt.

As the WaiterBean interacts with the ChefBean stateless session bean, which in turn interacts with the ItemBean, the output shown in Figure 13.1 is displayed on the console of the WebLogic Server.

[bookmark: ch13fig01]Figure 13.1. The output of the ItemBean in the command-prompt window of the WebLogic Server console.
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With this, you have completed your study of BMP. Now, you will learn about a new concept that provides an alternative to bean-managed persistence: JDO.










[bookmark: ch13lev1sec5] Java Data Objects�An Alternative to Bean-Managed Persistence

Entity beans are the solution for object-to-relational mapping from the J2EE stable. But the technology behind entity beans has run into a lot of performance problems right from its introduction. You have already studied these issues and their resolutions (to a certain extent) in the new EJB 2.0 specification.

The core issue is not entity beans (using either CMP or BMP) themselves but the mismatch between the object world of objects and relational world of database tables. There exists a hierarchical relationship or association between objects. This means that when an object contains other objects, which in turn may contain other objects, the entire association is one of a hierarchical tree of objects. Database tables, on the other hand, have a relational (one-to-one, one-to-many, or many-to-many relationship) association with other database tables. Hence, persisting data contained in object instances to relational database tables is like fitting a square peg in a round hole.

A lot of different techniques have been tried out to get around this, from having objects directly persist their data using simple embedded JDBC statements to well-designed persistence layers to entity beans using CMP�even to object databases!

Entity beans, to a certain extent, address this mismatch using CMP and the EJB Query Language. CMP tools generate the code that persists the entity beans data to the relational database table or tables. But complex data structures and relationships still cannot be mapped properly. This is where Java Data Objects (JDO) come into the picture. JDO is a recently introduced specification from Sun. JDO defines the standard for transparently persisting object data to a relational database.

[bookmark: ch13lev2sec4] Components of JDO

To build a JDO application, in addition to the objects to be persisted, you need to write an XML metadata mapping file and then recompile your JDO application using the JDO Enhancer. In addition, JDO provides a meta query language that can be used for writing queries to retrieve data as objects. You will now take a brief look at each of these:


	XML metadata mapping file� 
The XML metadata mapping file is used to define the mapping information of the classes whose data needs to be persisted. This mapping file is used by the Enhancer to generate the final JDO enhanced classes.



	Enhancer� 
The Enhancer is the critical component in building a JDO application. The Enhancer takes the compiled files of the objects to be persisted and the XML metadata mapping file and manipulates the Java byte code to insert the byte code required to make the compiled class implement the PersistentCapable interface. Hence, your classes that require persistence do not need to explicitly implement any interfaces, thus isolating them from any proprietary persistence solutions.



	JDO QL� 
The question that arises is this: If EJB 2.0 has a well-defined query language, the EJB QL, why does JDO have its own query language, the JDO QL? The answer lies in what the languages aim to do. EJB QL has a limited set of query language clauses that can be used. Moreover, EJB QL is more or less based on SQL, which makes it closer to the relational world than to the object world. JDO QL, on the other hand, supports manipulation and querying of objects using pure Java expressions and is not based on relational SQL. Hence, it is far easier and more intuitive to use JDO QL than EJB QL in JDO.





[bookmark: ch13lev2sec5] JDO Classes and Interfaces

JDO is considered an intrusive technique, because during the development of a JDO application, JDO inserts additional code into the .class file of a Java application that needs to use JDO.

Application developers can use the following classes and interfaces of JDO in their applications:


	PersistenceManagerFactory� 
This is a factory interface that is used by a JDO application to obtain instances of PersistenceManager objects.



	PersistenceManager� 
The PersistenceManager interface contains the actual methods to perform persistence. It represents a logical connection with a Datasource.



	Transaction� 
Enables use of transactions in JDO applications.



	Query� 
Enables use of the JDO query language to retrieve objects from a Datasource.



	JDOException� 
Exception class for JDO operations.





You will now look at the steps you would take to write an application that uses JDO.

[bookmark: ch13lev2sec6] Writing a Sample JDO Application

Figure 13.2 shows the entire development cycle for building a Java application that uses JDO.

[bookmark: ch13fig02]Figure 13.2. Development cycle of a Java application that uses JDO.
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To develop a Java application that uses JDO, first you need to define the domain object that requires persistence. For example, if you need to persist the ItemBean data to the database, you will define an ItemBean class, but without having the class inherit from any other persistence class hierarchy or implement any special persistence-related interfaces. The ItemBean class for a JDO application will contain only the member variables required to hold data and get/set methods to access these variables.

In addition to this, you will need another class that manages the persistence of the ItemBean class. You should call this class ItemBeanFactory because the ItemBeanFactory class is responsible for the persistence of the ItemBean class. The ItemBeanFactory class obtains the javax.jdo.PersistenceManagerFactory object of JDO using the getPersistenceManagerFactory() method of the JDOHelper class. The setConnectionFactory() method of the PersistenceManagerFactory object can be used to set any factory object created from a ManagedConnectionFactoryImpl object using the createConnectionFactory() method. A code snippet is given here:


// get the PersistenceManagerFactory 
PersistenceManagerFactory myPMF = JDOHelper.getPersistenceManagerFactory();

// get the ManagedConnectionFactoryImpl object
ManagedConnectionFactoryImpl myMCFImpl = new ManagedConnectionFactoryImpl();
myPMF.setConnectionFactory(myMCFImpl.createConnectionFactory());


For persisting data contained in objects, you need to construct the PersistenceManager object. The PersistenceManager object can be constructed by invoking the getPersistenceManager() method of the PersistenceManagerFactory object. After obtaining the PersistenceManager object, you can begin persisting the ItemBean objects to the database. To do this, the PersistenceManager interface provides methods like makePersistent(), makePersistentAll(), makeTransient(), makeTransientAll(), deletePersistent(), deletePersistentAll(), and so on. A code snippet is as follows:


// get the PersistenceManager 
PersistenceManager myPM = myPMF.getPersistenceManager();

// initialize the ItemBean object
ItemBean myItemBean = new ItemBean(1, "Hot", "Apple Pie", "Sweet",
        "Apple, Sugar, All Purpose Flour, Eggs, Butter", "Standard");

// persist the ItemBean
myPM.makePersistent(myItemBean);


After an object is persisted using JDO, it is assigned a unique identity. This identity of a persisted ItemBean object can be obtained by invoking the getObjectID() method on the PersistenceManager object. The getObjectID() method takes the persisted object as a parameter and returns the JDO object ID. The JDO object ID can now be used as a reference for the different ItemBean objects that were persisted using the PersistenceManager of JDO. A code snippet is given here:


// retrieve the object id of the persisted ItemBean 
Object myItemObjID = myPM.getObjectId(myItemBean);


To retrieve the persisted ItemBean objects, you can use the getObjectById() method of the PersistenceManager object:


// retrieve the ItemBean from the JDO object id 
ItemBean myItemBean2 = myPM.getObjectById(myItemObjeID);

// now you can modify the contents of the ItemBean myItemBean2
myItemBean2.setServingSize("Super Size");
...


After writing the ItemBean and the ItemBeanFactory classes, you need to write the XML metadata mapping file that contains the information of the classes to be persisted.

Finally, you should run the Enhancer on the compiled class and the XML metadata mapping file to generate the final classes that will use JDP for persisting the data of the ItemBean.

You will now take a brief look at how JDO and EJB fit together.

[bookmark: ch13lev2sec7] JDO and EJB

EJB is part of the J2EE specification. JDO, on the other hand, is not yet a part of the J2EE specification but may become part of the J2EE specification at a later time. JDO is a complementary technology to EJB. Because JDO solves the problem of object-relational mismatch, you could very easily use JDO in, say, your session beans to perform persistence. Similarly, if you are using BMP for your entity beans, JDO would be a natural and simpler choice.

But JDO is not for developers only. JDO can also be used by application server vendors to implement CMP using JDO.

The primary advantage of JDO vis-à-vis BMP is that in BMP your entity bean is loaded with JDBC-specific code. JDO provides a cleaner and more elegant solution than BMP with absolutely no JDBC-specific code embedded.

Finally, take a look at a tool provided with WebLogic Server to generate JSP tag libraries from Java archive files of EJBs.










[bookmark: ch13lev1sec6] EJB to JSP Integration Tool

In order to easily access Enterprise JavaBeans within a JavaServer Page, you can use the EJB to JSP integration tool provided with WebLogic Server. As you have learned over the last four days, accessing EJBs from an EJB client application is an elaborate task. You must first create a JNDI Context object and then look up the bean's home interface object in the naming service using the JNDI Context object in the client application. After obtaining the reference to the home interface object, the client application invokes the create() methods to obtain the bean's remote interface object. This remote interface object is then used to invoke the EJB's business methods.

If you need to access an EJB from within a JSP, you will need to add the code for the steps in the JSP. This results in an unwieldy and difficult to maintain JSP. To simplify matters, WebLogic Server provides the EJB to JSP integration tool. The EJB to JSP integration tool leverages the tag library features of JSPs. The tool generates tag libraries from the Java archive (.jar) files of EJBs. These tag libraries contain the entire code for accessing EJBs. Hence, no code is required to be embedded in the JSPs, thus making the JSPs a lot simpler and easier to maintain. Another advantage is that the EJB accessing code is centralized in one place�the JSP tag libraries�and hence can easily be reused in different JSPs.

To execute the EJB to JSP integration tool, you should execute the following command:


java weblogic.servlet.ejb2jsp.gui.Main 


[bookmark: ch13lev2sec8] Using the Tool

You will now see how to use the EJB to JSP tool for generating JSP tag libraries. You can work with the EJBs of the restaurant application that you have built over the past few days. After starting the tool, select the New option under the File menu. Select the EJB Java archive file of the restaurant application that you had built, for which the JSP tag libraries need to be generated. Before generating the JSP tag libraries, you need to define the build options in the tool.

The screen of the EJB to JSP integration tool showing the different build options that can be set is shown in Figure 13.3. In the Build Options screen you can specify the Java package name under which the tag handler classes of the generated JSP tag libraries will be located. Two types of outputs can be generated by the tool: DIRECTORY or JAR. For a DIRECTORY output, the tool generates the tag library descriptor file and the tag handler classes in the directory specified in the DIRECTORY Classes field on the Build Options screen. Upon selecting a JAR output, the tool packages the tag library components in a single Java archive (.jar) file. During development, it is recommended to select DIRECTORY output. If you need to see the Java source code of the generated tag handler classes, you can select the Keep Generated Code check box.

[bookmark: ch13fig03]Figure 13.3. Screen shot of EJB to JSP integration tool.

[image: graphics/13fig03.jpg]


In addition to these build options, the tool requires the Java source files of the EJBs. You can provide the path to the source files by clicking on the Edit SourcePath Elements button on the Build Options screen and specifying the directory path in the pop-up. You are now ready to generate the JSP tag libraries for the EJBs.

Now select the Build option from the File menu. Figure 13.4 shows the result of executing the build operation on the EJB Java archive file.

[bookmark: ch13fig04]Figure 13.4. Generating the JSP tag libraries from the EJB Java archive file.

[image: graphics/13fig04.jpg]


[bookmark: ch13note01]Note

If you encounter a duplicate tag name error, it means that there is conflict in the tag names generated. This happens if you have overloaded methods in your EJBs. To get around this, you just need to change the tag names generated by the EJB to JSP tool and perform the build operation again.


 

[bookmark: ch13note02]Tip

By default, the tool searches for the source files in the same directory as the .jar file of your EJBs. Hence, you need to place the Java source files of your EJBs in the same directory as the .jar file of your EJBs. Alternatively, you can define the location of the Java source files in the tool from the Resolve Attributes option under the File menu.


 

Take a look at an example tag library descriptor file generated as output from the tool:


<?xml version="1.0" encoding="ISO-8859-1" ?> 
<!DOCTYPE taglib
PUBLIC "-//Sun Microsystems, Inc.//DTD JSP Tag Library 1.1//EN"
"http://java.sun.com/j2ee/dtds/web-jsptaglibrary_1_1.dtd">
<taglib>
<tlibversion>1.0</tlibversion>
<shortname>ejb2jsp generated tag library</shortname>
 <tag>
  <name>getItemServingSize</name>
  <tagclass>
  com.sams.learnweblogic7.ejb.cmp.jsp_tags._ItemInterface_getItemServingSizeTag
  </tagclass>
  <teiclass>
  com.sams.learnweblogic7.ejb.cmp.jsp_tags.
          _ItemInterface_getItemServingSizeTagTEI
</teiclass>
  <info>
  </info>
 </tag>
 <tag>
  <name>getItemTemperature</name>
  <tagclass>
  com.sams.learnweblogic7.ejb.cmp.jsp_tags._ItemInterface_getItemTemperatureTag
  </tagclass>
  <teiclass>
  com.sams.learnweblogic7.ejb.cmp.jsp_tags.
          ItemInterface_getItemTemperatureTagTEI
  </teiclass>
  <info>
  </info>
 </tag>
 <tag>
  <name>setItemTaste</name>
  <tagclass>
  com.sams.learnweblogic7.ejb.cmp.jsp_tags._ItemInterface_setItemTasteTag
  </tagclass>
  <teiclass>
  com.sams.learnweblogic7.ejb.cmp.jsp_tags._ItemInterface_setItemTasteTagTEI
  </teiclass>
  <info>
   attribute 'taste' expects java type 'java.lang.String'
  </info>
  <attribute>
   <name>taste</name>
   <required>true</required>
   <rtexprvalue>true</rtexprvalue>
  </attribute>
 </tag>
...
</taglib>


Also, the Java code of a tag handler generated by the tool is as follows:


/* 
* This code was automatically generated at 10:22:31 PM on Jul 21, 2002
* by weblogic.servlet.ejb2jsp.EJBMethodGenerator � do not edit.
*/
package com.sams.learnweblogic7.ejb.cmp.jsp_tags;

import java.io.*;
import java.util.*;
import javax.servlet.*;
import javax.servlet.http.*;
import javax.servlet.jsp.*;
import javax.servlet.jsp.tagext.*;
import java.rmi.RemoteException;
import javax.ejb.*;
import javax.naming.Context;
import javax.naming.InitialContext;
import javax.naming.NamingException;
import javax.rmi.PortableRemoteObject;

// User imports
import com.sams.learnweblogic7.ejb.cmp.ItemInterface;
import com.sams.learnweblogic7.ejb.cmp.ItemHome;

public class _ItemInterface_getItemServingSizeTag
extends
TagSupport
{
    private static final String HOME_JNDI_NAME = "Chef_Home" ;

    String _return = null;
    public void set_return(String r) { _return = r; }

    public int doStartTag() throws JspException {
        try {
            verifyAllAttributesSet();
            com.sams.learnweblogic7.ejb.cmp.ItemInterface ejb = getEJB();
            java.lang.String _ret =  ejb.getItemServingSize() ;
            if (_return != null) { pageContext.setAttribute(_return, _ret); }

        } catch (RuntimeException e) {
            throw e;
        } catch (Exception e) {
            throw new JspException("error invoking bean: " + e);
        }
        return EVAL_PAGE;
    }

    private void verifyAllAttributesSet() throws Exception {

    }

    public void release() {
        _return = null;
        super.release();

    }
    /* setter methods for all attributes */
    /* the getEJB() method */
    private com.sams.learnweblogic7.ejb.cmp.ItemInterface getEJB()
            throws Exception {
        com.sams.learnweblogic7.ejb.cmp.ItemInterface ret = null;
        Tag p = null;
        while ((p = getParent()) != null) {
            if (p instanceof
                   com.sams.learnweblogic7.ejb.cmp.jsp_tags.__Base
                   _ItemHome_homeTag)
            {ret =
                   ((com.sams.learnweblogic7.ejb.cmp.jsp_tags.
                   __Base_ItemHome_homeTag)p).
                   getEJBFromHome();
            }
            return ret;
        }
        throw new JspException(
                "this tag must be enclosed in a _home tag for this EJB type");
    }
}


Finally, to use this tag library in any JSP, take a look at this code snippet:


<% taglib uri="/WEB-INF/item-ejb.tld" prefix="itemBean" %> 
<itemBean:Itemhome-create
        itemId="2"
        temperature="Cold"
        taste="Sweet"
        ingredients="Milk, Sugar, All Purpose Flour, Eggs, Cream, Bananas"
        servingSize="One Scoop"
/>











[bookmark: ch13lev1sec7] MVC Application

The final building block of the Airline Ticket Booking System MVC application is the data logic part of the Model layer. As was discussed before, the data logic part of the Model layer will be built using entity beans. The session beans in the business logic part of the Model layer will access and use the entity beans to interact with the database (in our case, PointBase). For accessing the data stored in the database tables, you will need to define three entity beans. These are defined based on the nature of data encapsulated by these entity beans.

The data that the entity beans represent can be classified as flight information, passenger information, and ticket information. This data will be used by the session beans in the business logic part of the Model layer to send to the JSPs in the View layer. So, for these three sets of information, you can define three entity beans�FlightBean, PassengerBean, and TicketInfoBean.

To cut down development time, the entity beans will use CMP. Also, to improve performance, the entity beans will be colocated with the session beans and hence will use local instead of remote interfaces.

Now take a look at the tables to which these entity beans will map:


	The FlightBean entity bean is responsible for accessing flight information and retrieves the available flights based on certain search criteria. Hence, the FlightBean will map to the columns in the flight and flight_details tables.


	The PassengerBean entity bean manages passenger-related information. Hence, the PassengerBean will map to the columns in the passenger_profile and credit_card_details tables.


	Finally, the TicketInfoBean will encapsulate the passenger's ticket information stored in the ticket_info table.




There is one more layer of isolation that will be built in the MVC application. Because you do not want the entity beans to be passed across layers, you will be extracting the data within the entity beans and wrapping it inside business objects that mirror the entity beans but are just plain Java classes. The session beans will extract the data from the entity beans and populate the respective business objects. The business objects containing the data will then be passed on to the JSPs in the View layer embedded within the MVCAppValueObject. The JSPs will then extract the data from the business objects and format them as required. The three business objects that will be written are FlightDetails, PassengerProfile, and TicketDetails, organized in the com.sams.learnweblogic7.businessobject package.

In order to understand the interaction of the entity beans that form part of the Model layer with the rest of the MVC application, take a look at Figure 13.5, which lists the sequence diagram of the Airline Ticket Booking System MVC application.

[bookmark: ch13fig05]Figure 13.5a. Sequence diagram of the Airline Ticket Booking System MVC application showing the Model (entity bean) layer interactions.

[image: graphics/13fig05a.gif]
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The entire code of the FlightBean, PassengerBean, and TicketInfoBean entity beans is listed in Appendix C. This includes the listing for the home and local interfaces of these beans.










[bookmark: ch13lev1sec8] Summary

The first topic you studied today was the concept of bean-managed persistence for entity beans. You then moved on to understanding the components of an entity bean that uses BMP and the main class that needs to be modified�the entity bean implementation class. You built the ItemBean entity bean from yesterday's chapter using BMP to understand and contrast BMP and CMP. After this, you had a brief look at a new persistence specification introduced by Sun�the Java Data Objects specification. You learned the concepts of JDO and the development life cycle of a JDO application. In addition, you also learned about the solution space that JDO occupies in the context of EJB.

Next, you studied the EJB to JSP integration tool provided by WebLogic Server. This tool enables developers to quickly and easily embed beans in a JSP without having to include the context and naming service accessing code in JavaServer Pages.

Finally, you built the last building block of the Airline Ticket Booking System MVC application�the entity beans to access data from the database tables of the application.










[bookmark: ch13lev1sec9] Q&A

	[bookmark: qad1e37225]Q1:	When should I use CMP, and when should I use BMP?



	[bookmark: qad1e37233]
          A1:
        	As you have learned over the past 2 days, CMP saves a lot of development time when you have to develop simple applications. For complex data access, CMP still has a few limitations. In addition, though the EJB QL has been introduced in EJB 2.0, it does not provide the full-fledged querying capabilities that you would expect from a query language. Hence, CMP is recommended for applications that do not have complex database table relations.

BMP, on the other hand, has a longer development curve, since the persistence code has to be hand-coded by the bean provider. The advantage of BMP is that it enables developers to have the necessary flexibility to write complex SQL queries for accessing data. Hence, if you need to migrate to EJB any existing Java applications that use JDBC, while keeping the existing code intact as far as possible, then BMP is the less risky solution for you.



	[bookmark: qad1e37253]Q2:	Does WebLogic Server support Java Data Objects?



	[bookmark: qad1e37258]
          A2:
        	Java Data Objects is a fairly new standard, and there is a lot of debate over its use and adoption, since EJB already has a persistence framework defined. Hence, you will have to wait for general acceptance of Java Data Objects before WebLogic Server supports the standard. Remember, BEA is well known for delivering robust products that conform to standards accepted and supported in the industry.















[bookmark: ch13lev1sec10] Workshop

The quiz and exercise are provided to help you solidify your understanding of the material covered today. Answers to the quiz questions and exercise are in Appendix A. Try to understand the quiz and exercise answers before continuing to tomorrow's lesson.










[bookmark: ch13lev1sec11] Quiz

	[bookmark: ch13que01]1:	How is BMP different from CMP?



	[bookmark: ch13que02]2:	Can JDO be used as an alternative to BMP in entity beans?



	[bookmark: ch13que03]3:	Where would you use the EJB to JSP integration tool? What kind of architecture is this most suitable for?















[bookmark: ch13lev1sec12] Exercise

	[bookmark: ch13que04][click here]	Use the EJB to JSP integration tool to generate tag libraries for the entity beans in the restaurant application.















[bookmark: ch14]Day 14. Understanding JTA Transactions

In yesterday's session you covered the second way that an entity EJB can perform persistence�by using bean-managed persistence (BMP). You began with a definition of what BMP is and how it differs from container-managed persistence, or CMP. After this, you studied alternative ways for database persistence, such as Java Data Objects and the EJB-to-JSP integration tool. Finally, you implemented a sample application that included an entity bean that used BMP.

Today you will cover the concepts of transactions such as atomicity, consistency, isolation, and durability, the properties of transactions, and the transaction life cycle. Then you will take a look at the Java Transaction API. The next area that you'll focus on will be the support provided by WebLogic Server for using transactions in applications deployed in WebLogic Server. The two ways that WebLogic Server provides this support are declarative, as in container-managed transactions, and programmatic, as in bean-managed transactions. Finally, you will implement transactions in a sample application.










[bookmark: ch14lev1sec1] Introduction to Transactions

Today transactions play a very important role in almost all business sectors (finance, banking, and so on). A transaction encapsulates a set of operations that is either successfully completed or not completed at all.

Let's look at a real-life example of transaction handling. When a customer goes to an ATM to make a transaction, there are a series of operations performed after the customer inserts an ATM card into the machine's card reader slot (see Figure 14.1). They are as follows:

[bookmark: ch14pr01]

	
Customer selects the type of operation (withdrawal, deposit, and so on).



	
Customer enters appropriate details, like customer card number and PIN, which are sent to the bank via the ATM for validation.


	
Bank validates the details and completes the operation.


	
Customer is informed of the successful completion of the operation and is asked if he wants to perform another operation.



[bookmark: ch14fig01]Figure 14.1. An ATM transaction.

[image: graphics/14fig01.gif]


These steps are the elements of a successful transaction, where all the steps are effectively completed.

Now let's take a scenario where the customer wants to make a cash withdrawal but the ATM is out of cash. Although the bank may approve the transaction, the customer will not receive the money. The ideal situation would be that no amount is debited from his bank account because the ATM had a problem with the cash withdrawal transaction. In this case, all the operations would be rolled back and a screen would be displayed informing the customer of the reason for the failure of the transaction. Then the customer would be offered the opportunity to do any other transactions (deposit, withdrawal, and so on). This is an example of the transaction rollback operation.

Transactions play an important role in enterprise applications, where there are concurrent accesses to distributed data. In order to maintain data integrity, it may be required to group the set of operations as a single unit of work. In this unit of work, all the operations should succeed, fail, or recover together.

[bookmark: ch14lev2sec1] Distributed Transactions

A distributed transaction involves components that are deployed on multiple servers yet are part of the same transaction. Each server has its own transaction manager, which communicates with one or more resource managers. Since transaction processing spans multiple components deployed on numerous servers, the transaction manager is responsible for managing the transaction.

[bookmark: ch14lev2sec2] Two-Phase Commit

In a two-phase commit, the transaction manager ensures that all resources enlisted for a transaction are either committed or rolled back by the resource manager. Generally, when a client application calls for committing the transaction, the following phases are involved:


	Phase 1: 
The transaction manager issues a prepare request to all the resources that are a part of the transaction. If any resource decides to abort, it can do so, and the transaction will be canceled.



	Phase 2: 
At this point it is understood that all the resources are ready to commit, so the transaction manager issues a "commit" request to the resource manager, which in turn instructs the resources to commit.














[bookmark: ch14lev1sec2] Transaction Life Cycle

For every transaction, there is always a boundary set. All the operations falling within that boundary have to be successfully executed, or all its data will be restored to what it was before the transaction began. The steps are as follows (see Figure 14.2):

[bookmark: ch14pr02]

	
Initiate a transaction.



	
Did all operations marked for transaction execute successfully?


	
If yes, commit the changes. If not, roll back the changes done by all operations.



[bookmark: ch14fig02]Figure 14.2. Flowchart of a transaction life cycle.

[image: graphics/14fig02.gif]











[bookmark: ch14lev1sec3] ACID Properties

There are four required properties that a transaction has to fulfill in order to maintain data integrity. These properties, also called ACID properties, are as follows:


	Atomicity� 
A transaction has to be either completely done or completely undone. For example: While withdrawing money from an ATM, a customer's operation details, along with his card number and PIN are verified. The bank approves the transaction, performs the steps to process the transaction, and finally the ATM dispenses the money. Atomicity here means that either all of these steps have been fully completed or they have all been completely rolled back.



	Consistency� 
A transaction must preserve its integrity constraints. That is to say, if there is a failure at any point, the data must be restored to the state it was in before the transaction began. This means that even if the data goes through any changes during the transaction, or in the case of a failure, the value of the data is restored to its last consistent value before the transaction started.



	Isolation� 
Concurrent transactions must be handled independently. If there are multiple transactions running concurrently, they should be independent of each other. Any partly processed data (inconsistent data) from any transaction should not be exposed to another transaction. This is implemented by DBMS, using locking.



	Durability� 
After a transaction is completed, the state should be persistent despite any failures that might occur at a later stage.





Now that we have seen what a transaction is and what its ACID properties are, let's look at the architecture of a transaction.










[bookmark: ch14lev1sec4] Transaction Architecture

When it comes to global transactions across a distributed system, there are various components involved. There is an application component where a transaction actually begins, a resource manager that manages all the resources that take part in the transaction (for example, the database), and finally, a transaction manager that establishes and maintains transactions. Following are the detailed responsibilities of each of these components:


	Application program� 
This client program has the business logic and actually implements the transaction-processing code. A transaction is created here and then managed with the help of the transaction manager and the resource manager.



	Resource manager� 
It manages the resources (like a database) taking part in a transaction. Basically, it provides a wrapper layer for a storage system. In this way it manages all the resources and translates all the transaction-related activities to storage level operations. Since a resource manager keeps track of all the resources, it is responsible for registering these resources in the transaction manager.



	Transaction manager� 
This is the core component in transaction processing and it is responsible for managing the entire transaction. It decides which resources should participate in a transaction based on a list which is provided by the resource manager. The transaction manager coordinates with the resource manager for data recovery procedures and two-phase commits (coordinating a single transaction across two or more registered resources).





There are many transaction processing models based on these components. A few of them are listed here:


	X/Open Distributed Transaction Processing Model� 
The X/Open Distributed Transaction Processing (DTP) model is one of the first models for defining transaction-processing support. The X/Open DTP model has its roots in the UNIX world. The X/Open DTP model provides transaction processing-support for applications to interact with transaction-processing monitors.



	OMG Object Transaction Service� 
The Object Management Group (OMG) defines the Object Transaction Service (OTS) to provide distributed transaction support for CORBA objects.



	MTS (Microsoft Transaction Server)� 
Microsoft Transaction Server is the transaction service provided in Windows NT. MTS provides transactional support for applications deployed on the Windows NT platform.



	JTA and JTS� 
The J2EE specification defines two models to enable J2EE applications to utilize distributed transactions: Java Transaction API (JTA) and Java Transaction Service (JTS). The Java Transaction Service is a Java implementation of OMG's Object Transaction Service. Hence, JTS is considered too elaborate to be used by developers. To enable developers to easily use distributed transactions, the Java Transaction API has been defined. JTA provides simple, easy-to-use APIs that can be embedded in Java applications to make them transaction aware.














[bookmark: ch14lev1sec5] Java Transaction API

Java Transaction API (JTA) provides a set of APIs for implementing the transaction service in a client as well as a bean. From Figure 14.3, you can see the set of interfaces and components in the transaction architecture. JTA broadly consists of three elements:


	Client-level interface


	Transaction manager interface


	Java mapping of the X/Open XA protocol intended for a resource manager




[bookmark: ch14fig03]Figure 14.3. JTA transaction architecture.
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A JTA transaction is available for all J2EE applications, like JSPs, servlets, and EJBs.

Next you will learn about the different classes and interfaces that form part of the Java Transaction API. The Java Transaction APIs include two packages: javax.transaction and javax.transaction.xa. The javax.transaction package includes these interfaces:


	public interface javax.transaction.UserTransaction


	public interface javax.transaction.TransactionManager


	public interface javax.transaction.Transaction


	public interface javax.transaction.Synchronization


	public interface javax.transaction.Status




The javax.transaction.xa package includes these interfaces:


	public interface javax.transaction.xa.XAResource


	public interface javax.transaction.xa.Xid




The details of these interfaces are discussed in the following sections.

[bookmark: ch14lev2sec3] UserTransaction Interface

The UserTransaction interface is meant for client applications, or within an EJB, is meant as a part of a bean-managed transaction, to set the transaction boundaries. It manages the transaction associated with the current thread. It provides methods for beginning and ending the transactions, namely, begin(), commit(), and rollback(), it sets the transaction for rollback setRollbackOnly(), gets the status of the transaction getStatus(), and sets the transaction timeout setTransactionTimeout(). The following are details of a few important methods:


	begin()� 
Associates a current thread with a newly created transaction



	commit()� 
Completes the transaction associated with the current thread



	rollback()� 
Rolls back the transaction





[bookmark: ch14lev2sec4] TransactionManager Interface

The TransactionManager interface allows an application server to communicate with the transaction manager, and to provide transaction demarcation, propagation, and resource management on behalf of an application. It provides methods for setting transaction boundaries such as begin(), commit(), rollback(), suspend(), and resume(), sets the transaction for rollback setRollbackOnly(), gets the status of the transaction (getStatus()), and sets the transaction timeout setTransactionTimeout(). Details of a few important methods follow:


	getTransaction()� 
This returns the transaction object associated with the current thread calling this function.



	resume()� 
This function accepts the transaction object. It resumes the transaction context associated with the calling thread with the transaction object that is passed.



	suspend()� 
It suspends the transaction associated with the current thread and returns the suspended transaction object.





[bookmark: ch14lev2sec5] Transaction Interface

Every global transaction is associated with this interface. This interface provides methods for transaction demarcation, such as commit() and rollback(), resource enlisting enlistResource(), which is used when a transaction starts, and delisting delistResource() for when a transaction ends. The details of two important methods are


	enlistResource()� 
It enlists the resource (XAResource object) that is passed to it. It returns a Boolean value indicating whether the resource was successfully enlisted.



	delistResource()� 
It delists the resource (XAResource object) that is passed to it and is associated with the current transaction context. It returns a Boolean value indicating whether the resource was successfully delisted.





[bookmark: ch14lev2sec6] Synchronization Interface

The synchronization interface allows the application to be notified by the transaction manager before and after the completion of a global transaction. The beforeCompletion() and afterCompletion() methods are called before starting and after completing a global transaction.

[bookmark: ch14lev2sec7] XAResource Interface

This interface is a Java mapping of the X/Open XA protocol. It provides a bridge of communication between the resource manager and the transaction manager.

Assume, for example, that an application accesses more than one database. Each database connection will be enlisted with the transaction manager. The transaction manager will then obtain the XAResource for each of the databases participating in the transaction. The transaction manager uses the start() method to associate these resources with the transaction and then uses the end() method to disassociate the resources from the transaction.

XAResource interface provides methods to associate and disassociate a transaction from the resource, such as start(), and end(), two-phase commits commit(), rollback(), and forget(), and to find active transactions before a crash recover().










[bookmark: ch14lev1sec6] Transaction Attributes

Transaction attributes specify the transactional behavior in an EJB. They indicate how a transaction should behave or originate. You can set the attributes for an entire bean or fine-grain it to the level of each bean's business methods, if required. Depending on how your transaction is managed, you can define transaction attributes for container-managed as well as bean-managed transactions.

[bookmark: ch14lev2sec8] Transaction Attributes for Container-Managed Transactions

Transactional attributes are specified in the deployment descriptor ejb-jar.xml, with the transaction-type element set to Container. There are six transaction attributes:


	NotSupported� 
A method with this attribute will never execute in the context of the transaction. If the calling program is associated with a transaction, the container suspends that transaction and allows the method to execute without any transaction support. Once the method is executed, it resumes the calling program transaction.



	Supports� 
A method with this attribute will participate in the transaction if the calling program is already associated with it, or else it will be executed in the nontransactional mode. This also means that by itself the method will not be responsible for starting a transaction if the calling program is not associated with the transaction.



	Required� 
A method with this attribute will always be executed in the context of a transaction. Therefore, if the calling program is not associated with the transaction, the container will create a new transaction and will commit it when the method completes.



	RequiresNew� 
A method with this attribute will always be executed in the context of a new transaction. Whether or not the calling program is associated with the transaction, it will always be executed within a new transaction, that was created by the container. Once the method is executed, the calling program's transaction is resumed, as long as the calling program was already associated to the transaction.



	Mandatory� 
A method with this attribute must always be called from a program that is associated with a transaction, or else the container will throw a javax.transaction.TransactionRequiredException.



	Never� 
A method with this attribute will never execute in the context of a transaction. If the calling program is associated with a transaction context, the container will throw a javax.transaction.RemoteException.





[bookmark: ch14lev2sec9] Transaction Attributes for Bean-Managed Transactions

In bean-managed transactions, the bean provider specifies the transaction demarcation in the bean implementation, using methods in javax.transaction.UserTransaction. The transaction-type element is set to Bean in the deployment descriptor ejb-jar.xml. Entity beans do not support bean-managed transactions.










[bookmark: ch14lev1sec7] Transactions in WebLogic

After covering the concepts of container-managed transactions and bean-managed transactions, you will now learn about transactions in WebLogic Server, which enhances the transaction support by adding new interfaces and classes that extend the Java Transaction API. Additionally, WebLogic Server supports both container-managed and bean-managed transactions.

[bookmark: ch14lev2sec10] Container-Managed Transactions

In a container-managed transaction the container manages the transaction demarcation. In the case of a system exception, the container rolls back the transaction. However, if there is an application-level exception, the container cannot roll back the transaction. In that case, the bean developer can call the setRollbackOnly() method of the EJBContext interface to mark a transaction for rollback and protect data integrity.

Transaction-related information is maintained in the deployment descriptor that the container uses at runtime to manage the transaction. Take a closer look at each of the elements of the deployment descriptor ejb-jar.xml that need to be set in order to deploy a container-managed transaction application.

The first thing that a bean provider or application assembler needs to specify is who is going to manage the transaction. This information is specified in a transaction-type element in the ejb-jar.xml deployment descriptor. For a container-managed transaction the value specified here is Container:


<transaction-type>Container</transaction-type> 


The transaction-related information for a function is encapsulated in the container-transaction element. This element in the ejb-jar.xml can be specified for one or more methods. It is required that all the methods that are specified in the same container-transaction element be of the same bean. Each container-transaction element consists of a list of one or more method elements, as well as the trans-attribute element. Details of these elements are as follows:


	trans-attribute element: 
The bean provider specifies one of the container-managed transaction attributes in this element. The possible values can be: NotSupported, Required, Supports, RequiresNew, Mandatory, and Never. The container picks up the transaction attribute from this element and if no value is specified, it takes the default value.



	method element: 
It consists of the following elements:


	-ejb-name element� 
Name of the entity bean.



	-method-name element� 
Name of the method that will participate in the transaction. * indicates that all the bean's business methods excluding the getEJBHome, getEJBLocalHome, getHandle, getPrimaryKey, and is-identical methods of the bean's component interface and getEJBMetaData and getHomeHandle methods are in the home interface.



	-method-params element� 
Fully qualified Java type of a method parameter. If there are multiple methods with the same name (overloaded methods) in the same interface, then this element helps to distinguish them based on the parameter types specified.



	-method-intf element� 
Similar to method-params, it helps differentiate overloaded methods in the same interface. Similarly to the previous element, this element helps differentiate methods with the same name and signature that are multidefined across the component or home interfaces.








Let's look at a few examples of the method element. Scenario 1: This snippet specifies the transaction attributes for all the allowable methods:


<method> 
    <ejb-name>waiterEJB</ejb-name>
    <method-name>*</method-name>
</method>


Scenario 2: 
The following snippet specifies the transaction attribute for all overloaded methods in the component and/or home interface. If the same methods are configured as in Scenario 1, then Scenario 2 takes precedence:


<method> 
    <ejb-name>waiterEJB</ejb-name>
    <method-name>method_in_waiterEJB</method-name>
</method>


Scenario 3: 
This snippet specifies the transaction attribute of the method whose parameter types are specified in the method-param element. A method can be uniquely identified from the set of overloaded methods by specifying its parameters. Scenario 3 has precedence over Scenario 2 and Scenario 1:


<method> 
      <ejb-name>waiterEJB</ejb-name>
      <method-name>method_in_waiterEJB</method-name>
      <method-params>
          <method-param>1st parameter</method-param>
                 ...
          <method-param>Nth parameter</method-param>
      </method-params>
</method>


Scenario 4: 
The following snippet specifies the transaction attribute for methods defined in the remote interface:


<method> 
  <ejb-name>waiterEJB</ejb-name>
  <method-intf>Remote</method-intf>
  <method-name>*</method-name>
</method>


Here is a sample deployment descriptor for a container-managed transaction:


<ejb-jar> 
...
   <assembly-descriptor>
   ...
      <container-transaction>
         <method>
            <ejb-name>waiterEJB</ejb-name>
            <method-intf>Remote</method-intf>
            <method-name>*</method-name>
         </method>
         <trans-attribute>Required</trans-attribute>
      </container-transaction>
      <container-transaction>
         <method>
            <ejb-name>waiterEJB</ejb-name>
            <method-name>updateOrder</method-name>
         </method>
         <trans-attribute>Mandatory</trans-attribute>
      </container-transaction>
      <container-transaction>
         <method>
            <ejb-name>waiterEJB</ejb-name>
            <method-name>*</method-name>
            <method-params>
               <method-param>java.lang.String</method-param>
            </method-params>
         </method>
         <trans-attribute>RequiresNew</trans-attribute>
      </container-transaction>
   </assembly-descriptor>
</ejb-jar>


[bookmark: ch14lev3sec1] Entity Beans and Container-Managed Transactions

In entity beans, transactions are handled using ejbLoad() and ejbStore() methods. When a container calls the ejbLoad() method, it puts a lock on the database. When the transaction is completed, the container calls ejbStore()and releases the database lock. Therefore, a transaction begins on ejbLoad() and commits on ejbStore(). All the business methods taking part in the transaction are called between these two methods. If any of the business methods fail, the container calls ejbLoad() and refreshes the values it had before the start of the transaction.

[bookmark: ch14lev3sec2] Session Beans and Container-Managed Transactions

All the methods participating in a transaction, along with the transaction-related information, are specified in the deployment descriptor. A stateful session bean with container-managed transaction can optionally implement the javax.ejb.SessionSynchronization interface to manage synchronization of its instance variables. The methods of this interface are called by the container to notify the bean of the transaction state. The method details are as follows:


	afterBegin()� 
This method is called by the container to notify the bean that a new transaction has started.



	beforeCompletion()� 
This method is called by the container to notify the bean that a transaction is about to be finished.



	afterCompletion()� 
This method is called by the container to notify the bean of the transaction completion. A Boolean flag is passed to this method, indicating transaction success or failure.





[bookmark: ch14lev2sec11] Bean-Managed Transactions

In bean-managed transactions, the bean provider specifies the transaction demarcation in the bean implementation using methods in the javax.transaction.UserTransaction. The client uses JNDI to get the object reference of javax.transaction.UserTransaction. This interface has a begin() method to specify the start of the transaction, a commit() method to complete the transaction, or a rollback() method to rollback the transaction. Bean-managed transactions are only for session beans, while entity beans can only be used in container-managed transactions.

There are JTA APIs provided by Sun Microsystems Inc. for managing transactions. BEA WebLogic has extended these classes and added a few additional classes to improve transaction handling.

[bookmark: ch14lev3sec3] WebLogic Custom APIs

The details of each of the JTA custom classes and interfaces provided by BEA are described in the following sections.

[bookmark: ch14lev4sec1] The RollbackException Class


class weblogic.transaction.RollbackException (extends
javax.transaction.RollbackException) 


This class gives detailed information about exceptions and their origins. It provides overloaded printStackTrace() methods to display the original exceptions occurring due to the rollback. These methods are useful when logging error messages or for debugging.

[bookmark: ch14lev4sec2] The TransactionManager Interface


interface weblogic.transaction.TransactionManager 
        (extends javax.transaction.TransactionManager)


This interface is derived from the JTA TransactionManager interface. It allows the XA resources to register and unregister themselves with the transaction manager on startup. It also helps to resume the transaction after it has been suspended for some reason. Its methods are as follows:


	registerStaticResource()


	registerDynamicResource()


	unregisterResource()


	getTransaction()


	forceResume()


	forceSuspend()


	begin()




The TransactionManager interface provides methods to resume transactions, enlist all registered resources [forceResume()], suspend a transaction, and delist all registered resources [forceSuspend()]. It can also register a new resource with the transaction service dynamically [registerDynamicResource(), registerDynamicResource(), registerStaticResource()], and remove prior resource registration [unregisterResource()]. The details of two important methods follow:


	forceSuspend()� 
It returns the transaction object after suspending it and delists all the resources from that transaction.



	forceResume()� 
It accepts the transaction object. If the transaction is active, it enlists all the resources willing to participate in the transaction, and associates the current thread with this transaction.





Here's an example:


// Get the transaction associated with the current thread 
weblogic.transaction.TransactionManager transManager =
        TxHelper.getTransaction();
// suspending the transaction to perform NON-TRANSACTION       // operations
        (RMI or JDBC operations)

weblogic.transaction.Transaction suspendedTx =    transManager.forceSuspend();
// ... make non-transactional call ...
// Again resume the Old Transaction that was suspended
transManager.forceResume(suspendedTx);


[bookmark: ch14lev4sec3] The Transaction Interface


interface weblogic.transaction.Transaction (extends javax.transaction.Transaction) 


This interface is derived from the JTA Transaction interface. Its methods are as follows:


	setName(), getName()


	addProperties(), setProperty(), getProperty(), and getProperties()


	setRollbackReason(), getRollbackReason()


	getHeuristicErrorMessage()


	getXID and getXid()


	getStatusAsString()


	getMillisSinceBegin()


	getTimeToLiveMillis()


	isTimedOut()




The Transaction interface provides various methods to get and set transaction-related properties, associate transaction properties (key/value pairs) with transactions throughout its life cycle [addProperties(), setProperty(), getProperty(), and getProperties()], roll back causes [setRollbackReason() and getRollbackReason()], retrieve the transaction identifier [getXID() and getXid()], get the age of the transaction time in milliseconds [getMillisSinceBegin()], obtain the amount of time in milliseconds that the transaction has left to go [getTimeToLiveMillis()], and obtain the status of the transaction timeout [isTimeout()]. Details of two important methods follow:


	addProperties()� 
It accepts the transaction properties in a java.util.Map object. Transaction properties are key/value pairs, associated with the transaction throughout its life cycle. The weblogic.transaction property is reserved for BEA Systems. WebLogic uses the weblogic.transaction.name key for error logging and tracing output.



	getStatusAsString()� 
It returns the status of the transaction in string format. Status is any one of those values defined in javax.transaction.Status.





[bookmark: ch14lev4sec4] The TxHelper Class


class weblogic.transaction.TxHelper 


This class provides methods to get a handle to the transaction manager that is responsible for managing the current thread participating in the transaction. Its methods are as follows:


	getTransaction()


	getUserTransaction()


	getTransactionManager()


	status2String()


	createXid()


	getClientInterposedTransactionManager()




The TxHelper class provides methods to access the transaction, the user transaction, and the transaction manager [getTransaction(), getUserTransaction(), getTransactionManager()].

[bookmark: ch14lev4sec5] The XAResource Interface


interface weblogic.transaction.XAResource (extends javax.transaction.xa.XAResource) 


This interface is used to communicate extra information to the transaction manager. Its methods are as follows:


	detectedUnavailable()� 
It returns a Boolean expression indicating whether or not the resources are up and running. The transaction manager calls this method to see if the XA resource is responsive to its calls.



	getDelistFlag()� 
The transaction manager calls this method to get the delist flag used in the XAResource.end() operations.





[bookmark: ch14lev3sec4] Entity Beans and Bean-Managed Transaction

Entity beans do not support bean-managed transactions since the bean provider does not have any control over the sequence in which ejbLoad() and ejbStore() methods are called.

[bookmark: ch14lev3sec5] Session Beans and Bean-Managed Transactions

A stateful session bean may not commit or roll back before the business method returns control. Therefore, if a transaction initiated by a call from the client has not completed, the container spans the same transaction across multiple calls from the same client, until the instance completes the transaction.

A stateless session bean should always have a commit or rollback at the end of a business method.

[bookmark: ch14lev3sec6] Sample Program: Implementing Transactions in the Restaurant Application

Let's work through an example that shows steps for bean-managed transaction processing using WebLogic/JTA APIs. First import all the packages required for transactions:


import javax.transaction.UserTransaction; 
import javax.transaction.SystemException;
import javax.transaction.HeuristicMixedException
import javax.transaction.HeuristicRollbackException
import javax.transaction.NotSupportedException
import javax.transaction.RollbackException
import javax.transaction.IllegalStateException
import javax.transaction.SecurityException

import weblogic.transaction.Transaction;
import weblogic.transaction.TxHelper;


The import javax.transaction package contains classes and interfaces supplied by Sun. The import weblogic.transaction package contains classes and interfaces supplied by BEA Systems.

Next get the UserTransaction object from the transaction context.


Context ctx = null; 
Hashtable env = new Hashtable();
     ...
     ...
// getting the context object
ctx = new InitialContext(env);
UserTransaction beanManagedTx = (UserTransaction)
ctx.lookup("javax.transaction.UserTransaction");


Begin the transaction by calling the javax.transaction.UserTransaction.begin() method. All the operations that occur after this method call fall in the transaction


beanManagedTx.begin(); 


Next comes all the business logic that needs to participate in the transaction. Finally, you complete the transaction. It can be either successful or unsuccessful. If it is successful, then commit() is called:


beanManagedTx.commit(); 


If the transaction failed due to an exception, then rollback() is called:


beanManagedTx.rollback(); 


The architecture of the system now works as follows:


	The Customer instantiates a Waiter object.



	The Customer then gets the menu list and orders the items.


	When the method is called to confirm the order, the waiter loops through the vector of ordered items and allocates each item to a Chef. Each Chef bean is selected from the ChefBean pool. It then calls on a static method called getCookedItems from the ReceiveItemsFromQueue method, which is described a little later.


	The Chef creates the items after looking up the ingredients in the ItemBean pool. At the same time, it checks the availability of the items from the item table's item_quantity column. Also, an entry is made in the itemlog table, logging the item ID and the date that this item ID was ordered. In case the number of items ordered exceeds the quantity available, an error is thrown and a rollback is issued.


	After the items are cooked, they are returned to the Waiter.


	The Customer now calls serveItems() on the Waiter.


	The Waiter serves the items.


	The Customer asks for the bill. The Waiter delivers the bill.



The code in Listings 14.1 through 14.7 implements a bean-managed transaction; we show only the classes that have been added or changed. Here is one class that has changed:


	ChefBean.java (Listing 14.1)




The classes that have been added are:


	ItemLogHome.java(Listing 14.2)


	ItemLogInterface.java (Listing 14.3)


	ItemLogBean.java(Listing 14.4)




We also show the ejb-jar.xml file (Listing 14.5), the weblogic-cmp-rdbms-jar.xml file (Listing 14.6), and the weblogic-ejb-jar.xml file (Listing 14.7).

[bookmark: ch14list01]Listing 14.1 ChefBean.java


/******************************************************************************
  * Class Name   : ChefBean.java
  * Description  : Class for ChefBean class. Defines the methods that can be
  *                performed by the ChefBean class.
  * @author Mandar S. Chitnis, Lakshmi AM, Pravin S. Tiwari.
  * @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/
package com.sams.learnweblogic7.ejb.cmp;

import javax.naming.*;
import javax.ejb.*;
import java.util.*;
import javax.rmi.PortableRemoteObject;
import javax.ejb.CreateException;
import javax.ejb.SessionBean;
import javax.ejb.SessionContext;
import javax.naming.InitialContext;
import javax.naming.NamingException;
import javax.transaction.*;


public class ChefBean implements SessionBean
{
       private String chefId;
       private static final boolean ENABLE_WEBLOGIC_LOGGING = true;
       private boolean isAvailable;
    private SessionContext ctx;

       /**
        * As per EJB Specifications, to be implemented by bean,
        * Used when create is called on the remote interface
        */
       public void ejbCreate(){
              webLogicLog("Method ejbCreate has been called");
       }

       // Using WebLogic's log service to log events
       private void webLogicLog(String logMessage) {
              if (ENABLE_WEBLOGIC_LOGGING)
                     System.out.println(logMessage);
       } //end of webLogicLog

       /**
        * As per EJB Specifications, to be implemented by bean,
        * Presently not being used
        */
       public void ejbActivate() {
              webLogicLog("Method ejbActivate has been called");
       }//end of ejbActivate

       /**
        * As per EJB Specifications, to be implemented by bean,
        * Presently not being used
        */
       public void ejbRemove() {
              webLogicLog("Method ejbRemove has been called");
       }//end of ejbRemove

       /**
        * As per EJB Specifications, to be implemented by bean,
        * Presently not being used
        */
       public void ejbPassivate() {
              webLogicLog("Method ejbPassivate has been called");
       }//end of ejbPassivate


       /**
        * Sets the session context.
        *
        * @param ctx SessionContext Context for session
        */
       public void setSessionContext(SessionContext ctx) {
              webLogicLog("Method setSessionContext has been called");
              this.ctx = ctx;
       }//end of setSessionContext

       /**
          * Look up the bean's home interface using JNDI.
          */
         private ItemHome lookupHome()
              throws NamingException
         {
              Hashtable h = new Hashtable();
              h.put(Context.INITIAL_CONTEXT_FACTORY,
                      "weblogic.jndi.WLInitialContextFactory");
              h.put(Context.PROVIDER_URL, "t3://localhost:7001");
              Context ctx = new InitialContext(h);
              System.out.println(
                      "Initial context to look up CMP ItemHome created "+ctx);
              try {
                Object home = (ItemHome)ctx.lookup("CMP_ItemHome");
                return (ItemHome) PortableRemoteObject.narrow(home,
                        ItemHome.class);

              } catch (NamingException ne) {
                webLogicLog("Unable to look up the EJBHome.
                        Verify the ejb JNDI name CMP_ItemHome on the WebLogic
                        server");
                throw ne;
              }
         }

       /**
          * Look up the bean's home interface using JNDI.
          */
         private ItemLogHome lookupItemLogHome()
              throws NamingException
         {
              Hashtable h = new Hashtable();
              h.put(Context.INITIAL_CONTEXT_FACTORY,
                      "weblogic.jndi.WLInitialContextFactory");
              h.put(Context.PROVIDER_URL, "t3://localhost:7001");
              Context ctx = new InitialContext(h);
              System.out.println(
                      "Initial context to look up CMP ItemHome created "+ctx);
              try {
                Object home = (ItemLogHome)ctx.lookup("CMP_ItemLogHome");
                return (ItemLogHome) PortableRemoteObject.narrow(home,
                        ItemLogHome.class);

              } catch (NamingException ne) {
                webLogicLog("Unable to lookup the EJBHome.
                        Verify the ejb JNDI name CMP_ItemLogHome on the WebLogic
                        server");
                throw ne;
              }
         }

  /**
   * This method is called by the waiter to cook the item.
   *
   * @param orderedItem       MenuItem object ordered item
   * @return                  object CookedItem
   */
       public CookedItemImpl cookItem(Order orderedItem) throws Exception
       {
              ItemHome home;
              ItemLogHome logHome;
              ItemPK orderedItemPk;
              String EJBQLIngredients;
              String orderedItemName;
              String orderedItemServingSize;
              String orderedItemTaste;
              String orderedItemIngredients;
              String orderedItemTemperature;
              UserTransaction userTx = null;
              webLogicLog("cook Item called");
              int orderedItemId = orderedItem.getItem().getItemId();
              int orderQuantity = orderedItem.getQty();
              CookedItemImpl preparedItem = new CookedItemImpl();
              System.out.println(
                      "The ordered item desc is:"+
                      orderedItem.getItem().getItemDesc());
              //call the entity bean now to get the attributes for the cooked
                      Item.
              try{

                     // *********** STARTING THE TRANSACTION *****************
                     userTx = ctx.getUserTransaction();
                     //(javax.transaction.UserTransaction)
                     userTx.begin();
                     System.out.println(
                             " Bean Managed Transaction STARTED .........");
                     // For demonstration purposes
                             - let's assume that we first put the 'item ordered'
                             and 'time' into
                     // a temporary table called "itemlog".
                             all the items ordered every day are entered in this
                             table.
                     // This table is used by the restaurant manager to find
                             out what items are in demand and how many of each
                             item are sold on a daily basis. In short, it gives
                             total numbers of all the items.
                     // that were sold every day.
                     logHome = lookupItemLogHome();
                     logHome.create(orderedItemId ,
                             new java.sql.Date(System.currentTimeMillis ()));

                     home = lookupHome();
                     orderedItemPk = new ItemPK(orderedItemId);
                     ItemInterface orderedItemInterface =
                             (ItemInterface)home.findByPrimaryKey(orderedItemPk);
                     int remainingQty = orderedItemInterface.getItemQuantity();
                     orderedItemName = orderedItem.getItem().getItemDesc();
                     if ((remainingQty - orderQuantity)<=0)
                     {
                            throw new Exception("Item "+orderedItemName+
                                    " Out of Stock");
                     }
                     preparedItem.setItemName(orderedItemName);
                     orderedItemServingSize =
                             orderedItemInterface.getItemServingSize();
                     preparedItem.setServingSize(orderedItemServingSize);
                     orderedItemTaste = orderedItemInterface.getItemTaste();
                     preparedItem.setTaste(orderedItemTaste);
                     orderedItemIngredients =
                             orderedItemInterface.getItemIngredients();
                     preparedItem.setIngredients(orderedItemIngredients);
                     orderedItemTemperature =
                             orderedItemInterface.getItemTemperature();
                     preparedItem.setTemperature(orderedItemTemperature);
                     System.out.println(
                             "Demonstration of findIngredientsByItemName:");
                     ItemInterface demonstrateEJBQL =
                             (ItemInterface)home.findIngredientsByItemName
                             (orderedItemName);
                     EJBQLIngredients = demonstrateEJBQL.getItemIngredients();
                     // ********** COMMIT THE TRANSACTION *****************
                     userTx.commit();
                     System.out.println(
                             " Bean Managed Transaction COMMITTED .........");
                     System.out.println("Item ingredients obtained :");
                     System.out.println();
              }
              catch(Exception e){
                     try
                     {
                            // *********** ROLL BACK THE TRANSACTION
                                    *****************
                            userTx.rollback();
                        System.out.println(
                                " Bean Managed Transaction ROLLED BACK
                                .........");
                     } catch (Exception rollbackExp) {
                       outputErrorMessage(
                               "Transaction Rolled Back => Reason: " +
                               rollbackExp);
                     }
                     throw e;
              }
              return preparedItem;
       }//end of cookItem

         // Demonstration of WEBLOGIC'S CUSTOM API
         private void outputErrorMessage(String errorDesc) {
                String errorMessageToBeDisplayed = "";
             String sep = System.getProperty( "line.separator" );

                weblogic.transaction.Transaction tx =
                        weblogic.transaction.TxHelper.getTransaction();
                String txName = (tx == null) ? "null" : tx.getName();
                errorMessageToBeDisplayed = "Transaction Name: " + txName+ sep;

                errorMessageToBeDisplayed =
                        errorMessageToBeDisplayed + "Error Desc => " + errorDesc
                        + sep;

                System.out.println( errorMessageToBeDisplayed);
         }
}


[bookmark: ch14list02]Listing 14.2 ItemLogHome.java


/******************************************************************************
  * Class Name   : ItemLogHome.java
  * Description  : Interface for ItemLogHome. Defines the methods that can be
  *                part of the ItemLogHome interface.
  * @author Mandar S. Chitnis, Lakshmi AM, Pravin S. Tiwari.
  * @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/
package com.sams.learnweblogic7.ejb.cmp;

import java.rmi.RemoteException;
import javax.ejb.CreateException;
import javax.ejb.EJBHome;
import javax.ejb.FinderException;

/**
 * This is the home interface for the ItemBean.java.
 * In WebLogic this is implemented by the code-generated container
 * class ItemBeanC. A home interface may support one or more create
 * methods, which must correspond to methods named "ejbCreate" in the EJBean.
 *
 */
public interface ItemLogHome extends EJBHome {

  /**
   * Corresponding to the ejbCreate method in the ItemLogBean.java.
   *
   * @return                  ItemInterface
   * @exception               RemoteException
   * @exception               CreateException
   */
  ItemLogInterface create(int itemId, java.sql.Date itemCreationDate)
          throws CreateException, RemoteException;

  /**
   * Given a Primary Key, refreshes the EJBean from
   * the persistent storage.
   *
   * @param primaryKey        Primary Key
   * @return                  ItemInterface
   * @exception               javax.ejb.FinderException
   *                          if there is an error finding the bean
   * @exception               java.rmi.RemoteException if there is
   *                          a communications or systems failure
   */
  public ItemLogInterface findByPrimaryKey(ItemPK primaryKey)
    throws FinderException, RemoteException;
}


[bookmark: ch14list03]Listing 14.3 ItemLogInterface.java


/******************************************************************************
  * Class Name   : ItemLogInterface.java
  * Description  : Interface for ItemLogInterface. Defines the methods in the
  *                ItemLogInterface interface.
  * @author Mandar S. Chitnis, Lakshmi AM, Pravin S. Tiwari.
  * @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/
package com.sams.learnweblogic7.ejb.cmp;

import java.rmi.RemoteException;
import javax.ejb.EJBObject;

import java.util.*;


public interface ItemLogInterface extends EJBObject{

       public int getItemId() throws RemoteException;
       public void setItemId(int itemId) throws RemoteException;
       public java.sql.Date getItemCreationDate() throws RemoteException;
       public void setItemCreationDate(java.sql.Date itemCreationDate)
               throws RemoteException;

}


[bookmark: ch14list04]Listing 14.4 ItemLogBean.java


/******************************************************************************
  * Class Name   : ItemLogBean.java
  * Description  : Class for ItemLogBean class. Defines the methods that can be
  *                performed by the ItemLogBean class.
  * @author Mandar S. Chitnis, Lakshmi AM, Pravin S. Tiwari.
  * @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/
package com.sams.learnweblogic7.ejb.cmp;

import java.io.Serializable;
import java.util.Enumeration;
import java.util.Vector;

import javax.ejb.CreateException;
import javax.ejb.DuplicateKeyException;
import javax.ejb.EJBException;
import javax.ejb.EntityBean;
import javax.ejb.EntityContext;
import javax.ejb.FinderException;
import javax.ejb.NoSuchEntityException;
import javax.ejb.ObjectNotFoundException;
import javax.ejb.RemoveException;
import javax.naming.InitialContext;
import javax.naming.NamingException;
import javax.sql.DataSource;


abstract public class ItemLogBean implements EntityBean {
    private EntityContext ctx;

       public void setEntityContext(EntityContext ctx) {
              System.out.println("setEntityContext called ");
              this.ctx = ctx;
       }

       public void unsetEntityContext() {
              System.out.println("ItemLogBean.unsetEntityContext");
              this.ctx = null;
       }

//abstract get and set methods necessary for all container managed fields
    abstract public int getItemId();
    abstract public void setItemId(int itemId);
       abstract public java.sql.Date getItemCreationDate();
    abstract public void setItemCreationDate(java.sql.Date itemCreationDate);
  /**
   * This method is required by the EJB Specification
   * but is not used by this example.
   *
   */
  public void ejbActivate() {
      System.out.println("ItemLogBean.ejbActivate");
  }

  /**
   * This method is required by the EJB Specification,
   * but is not used by this example.
   *
   */
  public void ejbPassivate() {
    System.out.println("ItemLogBean.ejbPassivate");
  }

  /**
   * This method is required by the EJB Specification,
   * but is not used by this example.
   *
   */
  public void ejbLoad() {
    System.out.println("ItemLogBean.ejbLoad");
  }

  /**
   * Sets the EJBean's modified flag to false.
   * set to false to "reset" the variable for the next transaction.
   *
   */
  public void ejbStore() {
    System.out.println("ItemLogBean.ejbStore");
  }

  /**
   * This method is required by the EJB Specification
   * but is not used by this example.
   *
   * @exception               javax.ejb.RemoveException
   *                          if the EJBean does not allow removing the EJBean
   */
  public void ejbRemove()
    throws RemoveException
  {
    System.out.println("ItemLogBean.ejbRemove ");
  }

  /**
   * This method corresponds to the create method in the home interface
   * "ItemHome.java".
   * The parameter sets of the two methods are identical. When the client calls
   * <code>ItemHome.create()</code>, the container (which in WebLogic EJB is
   * also the home) allocates an instance of this EJBean and
   * calls <code>ItemHome.ejbCreate()</code>.
   * <p>
   * For container-managed persistence, <code>ejbCreate()</code> returns
   * a null, unlike the case of bean-managed
   * persistence, where it returns a primary key.
   *
   * @param itemId                            int itemId,
   * @param temperature                     String temperature
   * @param taste                         String taste
   * @param ingredients         String ingredients
   * @param servingSize                     String servingSize
   * @exception               javax.ejb.CreateException
   *                          if there is a problem creating the bean
   */
  public ItemPK ejbCreate(int itemId, java.sql.Date itemCreationDate)
    throws CreateException
  {
    System.out.println("ItemLogBean.ejbCreate called");
    setItemId(itemId);
    setItemCreationDate(itemCreationDate);

    return null;  // See 9.4.2 of the EJB specification
  }

  /**
   * This method is required by the EJB Specification,
   * but is not used by this example.
   *
   * @param itemId                            int itemId,
   * @param temperature                     String temperature
   * @param taste                         String taste
   * @param ingredients         String ingredients
   */
  public void ejbPostCreate(int itemId, java.sql.Date itemCreationDate)
  {
    System.out.println("ItemLogBean.ejbPostCreate (" + itemId() + ")");
  }

  /**
   * Returns the Primary Key identifying this EJBean.
   *
   * @return                  int itemId
   */
  private String itemId() {
    return "" + System.identityHashCode(this) + ", PK = " +
      (String) ((ctx == null) ? "nullctx"
                 : ((ctx.getPrimaryKey() == null ?
                   "null" : ctx.getPrimaryKey().toString())));
  }
}


[bookmark: ch14list05]Listing 14.5 ejb-jar.xml


<?xml version="1.0"?>

<!DOCTYPE ejb-jar PUBLIC
'-//Sun Microsystems, Inc.//DTD Enterprise JavaBeans 2.0//EN'
'http://java.sun.com/dtd/ejb-jar_2_0.dtd'>

<ejb-jar>
  <enterprise-beans>
  <session>
      <ejb-name>Stateless_Session_EJB</ejb-name>
      <home>com.sams.learnweblogic7.ejb.cmp.ChefHome</home>
      <remote>com.sams.learnweblogic7.ejb.cmp.ChefInterface</remote>
      <ejb-class>com.sams.learnweblogic7.ejb.cmp.ChefBean</ejb-class>
      <session-type>Stateless</session-type>
      <transaction-type>Bean</transaction-type>
    </session>
    <session>
      <ejb-name>Stateful_Session_EJB</ejb-name>
      <home>com.sams.learnweblogic7.ejb.cmp.WaiterHome</home>
      <remote>com.sams.learnweblogic7.ejb.cmp.WaiterInterface</remote>
      <ejb-class>com.sams.learnweblogic7.ejb.cmp.WaiterBean</ejb-class>
      <session-type>Stateful</session-type>
      <transaction-type>Container</transaction-type>
    </session>
    <entity>
      <ejb-name>ContainerManagedEntityBean</ejb-name>
      <home>com.sams.learnweblogic7.ejb.cmp.ItemHome</home>
      <remote>com.sams.learnweblogic7.ejb.cmp.ItemInterface</remote>
      <ejb-class>com.sams.learnweblogic7.ejb.cmp.ItemBean</ejb-class>
      <persistence-type>Container</persistence-type>
      <prim-key-class>com.sams.learnweblogic7.ejb.cmp.ItemPK</prim-key-class>
      <reentrant>False</reentrant>
      <cmp-version>2.x</cmp-version>
      <abstract-schema-name>Item</abstract-schema-name>
      <cmp-field>
        <field-name>itemId</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemDesc</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemTaste</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemTemperature</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemIngredients</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemServingSize</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemQuantity</field-name>
      </cmp-field>
      <query>
        <query-method>
          <method-name>findIngredientsByItemName</method-name>
          <method-params>
            <method-param>java.lang.String</method-param>
          </method-params>
        </query-method>
        <ejb-ql>
          <![CDATA[SELECT OBJECT(a) FROM Item AS a WHERE a.itemDesc = ?1]]>
        </ejb-ql>
      </query>
    </entity>
    <entity>
      <ejb-name>ContainerManagedEntityLogBean</ejb-name>
      <home>com.sams.learnweblogic7.ejb.cmp.ItemLogHome</home>
      <remote>com.sams.learnweblogic7.ejb.cmp.ItemLogInterface</remote>
      <ejb-class>com.sams.learnweblogic7.ejb.cmp.ItemLogBean</ejb-class>
      <persistence-type>Container</persistence-type>
      <prim-key-class>com.sams.learnweblogic7.ejb.cmp.ItemPK</prim-key-class>
      <reentrant>False</reentrant>
      <cmp-version>2.x</cmp-version>
      <abstract-schema-name>LogItem</abstract-schema-name>
      <cmp-field>
        <field-name>itemId</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemCreationDate</field-name>
      </cmp-field>
    </entity>
  </enterprise-beans>
  <assembly-descriptor>
    <container-transaction>
      <method>
        <ejb-name>Stateful_Session_EJB</ejb-name>
       <method-name>*</method-name>
      </method>
      <method>
        <ejb-name>ContainerManagedEntityBean</ejb-name>
       <method-name>*</method-name>
      </method>
      <method>
        <ejb-name>ContainerManagedEntityLogBean</ejb-name>
       <method-name>*</method-name>
      </method>
      <trans-attribute>Required</trans-attribute>
    </container-transaction>
  </assembly-descriptor>
<ejb-client-jar>CMPClient.jar</ejb-client-jar>
</ejb-jar>


[bookmark: ch14list06]Listing 14.6 weblogic-cmp-rdbms-jar.xml


<!DOCTYPE weblogic-rdbms-jar PUBLIC
 '-//BEA Systems, Inc.//DTD WebLogic 6.0.0 EJB RDBMS Persistence//EN'
 'http://www.bea.com/servers/wls600/dtd/weblogic-rdbms20-persistence-600.dtd'>
<weblogic-rdbms-jar>
  <weblogic-rdbms-bean>
    <ejb-name>ContainerManagedEntityBean</ejb-name>
    <data-source-name>ejb-datasource-learnweblogic7</data-source-name>
    <table-name>item</table-name>
    <field-map>
      <cmp-field>itemId</cmp-field>
      <dbms-column>item_id</dbms-column>
    </field-map>
    <field-map>
      <cmp-field>itemDesc</cmp-field>
      <dbms-column>item_desc</dbms-column>
    </field-map>
    <field-map>
      <cmp-field>itemIngredients</cmp-field>
      <dbms-column>item_ingredients</dbms-column>
    </field-map>
    <field-map>
      <cmp-field>itemTemperature</cmp-field>
      <dbms-column>item_temperature</dbms-column>
    </field-map>
    <field-map>
      <cmp-field>itemServingSize</cmp-field>
      <dbms-column>item_serving_size</dbms-column>
    </field-map>
    <field-map>
      <cmp-field>itemTaste</cmp-field>
      <dbms-column>item_taste</dbms-column>
    </field-map>
    <field-map>
      <cmp-field>itemQuantity</cmp-field>
      <dbms-column>item_quantity</dbms-column>
    </field-map>
   </weblogic-rdbms-bean>
  <weblogic-rdbms-bean>
    <ejb-name>ContainerManagedEntityLogBean</ejb-name>
    <data-source-name>ejb-datasource-learnweblogic7</data-source-name>
    <table-name>itemlog</table-name>
    <field-map>
      <cmp-field>itemId</cmp-field>
      <dbms-column>item_id</dbms-column>
    </field-map>
    <field-map>
      <cmp-field>itemCreationDate</cmp-field>
      <dbms-column>item_creation_date</dbms-column>
    </field-map>
  </weblogic-rdbms-bean>
  <create-default-dbms-tables>True</create-default-dbms-tables>
</weblogic-rdbms-jar>


[bookmark: ch14list07]Listing 14.7 weblogic-ejb-jar.xml


<?xml version="1.0"?>

<!DOCTYPE weblogic-ejb-jar PUBLIC
"-//BEA Systems, Inc.//DTD WebLogic 6.0.0 EJB//EN"
"http://www.bea.com/servers/wls600/dtd/weblogic-ejb-jar.dtd" >


<weblogic-ejb-jar>
  <weblogic-enterprise-bean>
    <ejb-name>Stateless_Session_EJB</ejb-name>
    <jndi-name>Chef_Home</jndi-name>
  </weblogic-enterprise-bean>
  <weblogic-enterprise-bean>
    <ejb-name>Stateful_Session_EJB</ejb-name>
    <jndi-name>Waiter_Home</jndi-name>
  </weblogic-enterprise-bean>
  <weblogic-enterprise-bean>
    <ejb-name>ContainerManagedEntityBean</ejb-name>
    <entity-descriptor>
      <persistence>
        <persistence-type>
         <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
         <type-version>6.0</type-version>
         <type-storage>META-INF/weblogic-cmp-rdbms-jar.xml</type-storage>
       </persistence-type>
       <persistence-use>
         <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
         <type-version>6.0</type-version>
       </persistence-use>
      </persistence>
    </entity-descriptor>
    <jndi-name>CMP_ItemHome</jndi-name>
  </weblogic-enterprise-bean>
  <weblogic-enterprise-bean>
    <ejb-name>ContainerManagedEntityLogBean</ejb-name>
    <entity-descriptor>
      <persistence>
        <persistence-type>
         <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
         <type-version>6.0</type-version>
         <type-storage>META-INF/weblogic-cmp-rdbms-jar.xml</type-storage>
       </persistence-type>
       <persistence-use>
         <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
         <type-version>6.0</type-version>
       </persistence-use>
      </persistence>
    </entity-descriptor>
    <jndi-name>CMP_ItemLogHome</jndi-name>
  </weblogic-enterprise-bean>
</weblogic-ejb-jar>


The code for a container-managed transaction is shown in Listing 14.8. Only ChefBean is displayed, since only the ChefBean is different from the code for a bean-managed transaction. The ejb-jar.xml and file are also shown in Listing 14.9.

[bookmark: ch14list08]Listing 14.8 ChefBean.java


/******************************************************************************
  * Class Name   : ChefBean.java
  * Description  : Class for ChefBean class. Defines the methods that can be
  *                performed by the ChefBean class.
  * @author Mandar S. Chitnis, Lakshmi AM, Pravin S. Tiwari.
  * @version 1.1
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/
package com.sams.learnweblogic7.ejb.cmp;

import javax.naming.*;
import javax.ejb.*;
import java.util.*;
import javax.rmi.PortableRemoteObject;
import javax.ejb.CreateException;
import javax.ejb.SessionBean;
import javax.ejb.SessionContext;
import javax.naming.InitialContext;
import javax.naming.NamingException;


public class ChefBean implements SessionBean
{
       private String chefId;
       private static final boolean ENABLE_WEBLOGIC_LOGGING = true;
       private boolean isAvailable;
    private SessionContext ctx;

       /**
        * As per EJB Specifications to be implemented by bean,
        * Used when create is called on the remote interface
        */
       public void ejbCreate(){
              webLogicLog("Method ejbCreate has been called");
       }

       // Using WebLogic's log service to log events
       private void webLogicLog(String logMessage) {
              if (ENABLE_WEBLOGIC_LOGGING)
                     System.out.println(logMessage);
       } //end of webLogicLog

       /**
        * As per EJB Specifications to be implemented by bean,
        * Presently not being used
        */
       public void ejbActivate() {
              webLogicLog("Method ejbActivate has been called");
       }//end of ejbActivate

       /**
        * As per EJB Specifications to be implemented by bean,
        * Presently not being used
        */
       public void ejbRemove() {
              webLogicLog("Method ejbRemove has been called");
       }//end of ejbRemove

       /**
        * As per EJB Specifications to be implemented by bean,
        * Presently not being used
        */
       public void ejbPassivate() {
              webLogicLog("Method ejbPassivate has been called");
       }//end of ejbPassivate


       /**
        * Sets the session context.
        *
        * @param ctx SessionContext Context for session
        */
       public void setSessionContext(SessionContext ctx) {
              webLogicLog("Method setSessionContext has been called");
              this.ctx = ctx;
       }//end of setSessionContext

       /**
          * Look up the bean's home interface using JNDI.
          */
         private ItemHome lookupHome()
              throws NamingException
         {
              Hashtable h = new Hashtable();
              h.put(Context.INITIAL_CONTEXT_FACTORY,
                      "weblogic.jndi.WLInitialContextFactory");
              h.put(Context.PROVIDER_URL, "t3://localhost:7001");
              Context ctx = new InitialContext(h);
              System.out.println(
                      "Initial context to look up CMP ItemHome created "+ctx);
              try {
                Object home = (ItemHome)ctx.lookup("CMP_ItemHome");
                return (ItemHome) PortableRemoteObject.narrow(home,
                        ItemHome.class);

              } catch (NamingException ne) {
                webLogicLog("Unable to lookup the EJBHome.
                        Verify the ejb JNDI name CMP_ItemHome on the WebLogic
                        server");
                throw ne;
              }
         }

       /**
          * Look up the bean's home interface using JNDI.
          */
         private ItemLogHome lookupItemLogHome()
              throws NamingException
         {
              Hashtable h = new Hashtable();
              h.put(Context.INITIAL_CONTEXT_FACTORY,
                      "weblogic.jndi.WLInitialContextFactory");
              h.put(Context.PROVIDER_URL, "t3://localhost:7001");
              Context ctx = new InitialContext(h);
              System.out.println(
                      "Initial context to look up CMP ItemHome created "+ctx);
              try {
                Object home = (ItemHome)ctx.lookup("CMP_ItemLogHome");
                return (ItemLogHome) PortableRemoteObject.narrow(home,
                        ItemHome.class);

              } catch (NamingException ne) {
                webLogicLog("Unable to lookup the EJBHome.
                        Verify the ejb JNDI name CMP_ItemLogHome on the WebLogic
                        server");
                throw ne;
              }
         }

  /**
   * This method is called by the waiter to cook the item.
   *
   * @param orderedItem       MenuItem object ordered item
   * @return                  object CookedItem
   */
       public CookedItemImpl cookItem(Order orderedItem)
       {
              ItemHome home;
              ItemLogHome logHome;
              ItemPK orderedItemPk;
              String EJBQLIngredients;
              String orderedItemName;
              String orderedItemServingSize;
              String orderedItemTaste;
              String orderedItemIngredients;
              String orderedItemTemperature;
              UserTransaction userTx;
              webLogicLog("cook Item called");
              int orderedItemId = orderedItem.getItem().getItemId();
              int orderQuantity = orderedItem.getQty();
              CookedItemImpl preparedItem = new CookedItemImpl();
              System.out.println("The ordered item desc is:"+
                      orderedItem.getItem().getItemDesc());
              //call the entity bean now to get the attributes for the cooked
                      Item.
              try{

                     // *********** STARTING THE TRANSACTION *****************
                     //userTx = (UserTransaction)ctx.lookup(
                             "javax.transaction.UserTransaction");
                     //userTx.begin();
                     System.out.println(
                             " Container-Managed Transaction STARTED
                             .........");
                     // For demonstration purposes, let's assume that we first
                             put the 'item ordered' and 'time' into a temporary
                             table called "itemlog". All the items ordered every
                             day are entered in this table.
                     // This table is used by the restaurant manager to find
                             out what items are in demand and how many of each
                             item are sold on a daily basis. In short, it gives
                             total numbers of all the items.

                     // that were sold every day.
                     logHome = lookupItemLogHome();
                     logHome.create(orderedItemId ,
                             new java.sql.Date(System.currentTimeMillis ()));

                     home = lookupHome();
                     orderedItemPk = new ItemPK(orderedItemId);
                     ItemInterface orderedItemInterface =
                             (ItemInterface)home.findByPrimaryKey(orderedItemPk);
                     int remainingQty = orderedItemInterface.getItemQuantity();
                     orderedItemName = orderedItem.getItem().getItemDesc();
                     if ((remainingQty - orderQuantity)<=0)
                     {
                            System.out.println(
                                    "Item "+orderedItemName+" Out of Stock");
                            throw new Exception("Item "+orderedItemName+
                                    " Out of Stock");
                     }
                     preparedItem.setItemName(orderedItemName);
                     orderedItemServingSize =
                             orderedItemInterface.getItemServingSize();
                     preparedItem.setServingSize(orderedItemServingSize);
                     orderedItemTaste = orderedItemInterface.getItemTaste();
                     preparedItem.setTaste(orderedItemTaste);
                     orderedItemIngredients =
                             orderedItemInterface.getItemIngredients();
                     preparedItem.setIngredients(orderedItemIngredients);
                     orderedItemTemperature =
                             orderedItemInterface.getItemTemperature();
                     preparedItem.setTemperature(orderedItemTemperature);
                     System.out.println(
                             "Demonstration of findIngredientsByItemName:");
                     ItemInterface demonstrateEJBQL =
                             (ItemInterface)home.findIngredientsByItemName
                             (orderedItemName);
                     EJBQLIngredients = demonstrateEJBQL.getItemIngredients();
                     // *********** COMMIT THE TRANSACTION *****************
                     //userTx.commit();
                     System.out.println(
" Container-Managed Transaction COMMITTED .........");
                     System.out.println("Item ingredients obtained :");
                     System.out.println();
              }
              catch(Exception e){

                     throw e;
              }
              return preparedItem;
       }//end of cookItem
}


[bookmark: ch14list09]Listing 14.9 ejb-jar.xml


<?xml version="1.0"?>

<!DOCTYPE ejb-jar PUBLIC
'-//Sun Microsystems, Inc.//DTD Enterprise JavaBeans 2.0//EN'
'http://java.sun.com/dtd/ejb-jar_2_0.dtd'>

<ejb-jar>
  <enterprise-beans>
  <session>
      <ejb-name>Stateless_Session_EJB</ejb-name>
      <home>com.sams.learnweblogic7.ejb.cmp.ChefHome</home>
      <remote>com.sams.learnweblogic7.ejb.cmp.ChefInterface</remote>
      <ejb-class>com.sams.learnweblogic7.ejb.cmp.ChefBean</ejb-class>
      <session-type>Stateless</session-type>
      <transaction-type>Container</transaction-type>
    </session>
    <session>
      <ejb-name>Stateful_Session_EJB</ejb-name>
      <home>com.sams.learnweblogic7.ejb.cmp.WaiterHome</home>
      <remote>com.sams.learnweblogic7.ejb.cmp.WaiterInterface</remote>
      <ejb-class>com.sams.learnweblogic7.ejb.cmp.WaiterBean</ejb-class>
      <session-type>Stateful</session-type>
      <transaction-type>Container</transaction-type>
    </session>
    <entity>
      <ejb-name>ContainerManagedEntityBean</ejb-name>
      <home>com.sams.learnweblogic7.ejb.cmp.ItemHome</home>
      <remote>com.sams.learnweblogic7.ejb.cmp.ItemInterface</remote>
      <ejb-class>com.sams.learnweblogic7.ejb.cmp.ItemBean</ejb-class>
      <persistence-type>Container</persistence-type>
      <prim-key-class>com.sams.learnweblogic7.ejb.cmp.ItemPK</prim-key-class>
      <reentrant>False</reentrant>
      <cmp-version>2.x</cmp-version>
      <abstract-schema-name>Item</abstract-schema-name>
      <cmp-field>
        <field-name>itemId</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemDesc</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemTaste</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemTemperature</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemIngredients</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemServingSize</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemQuantity</field-name>
      </cmp-field>
      <query>
        <query-method>
          <method-name>findIngredientsByItemName</method-name>
          <method-params>
            <method-param>java.lang.String</method-param>
          </method-params>
        </query-method>
        <ejb-ql>
          <![CDATA[SELECT OBJECT(a) FROM Item AS a WHERE a.itemDesc = ?1]]>
        </ejb-ql>
      </query>
    </entity>
    <entity>
      <ejb-name>ContainerManagedEntityLogBean</ejb-name>
      <home>com.sams.learnweblogic7.ejb.cmp.ItemLogHome</home>
      <remote>com.sams.learnweblogic7.ejb.cmp.ItemLogInterface</remote>
      <ejb-class>com.sams.learnweblogic7.ejb.cmp.ItemLogBean</ejb-class>
      <persistence-type>Container</persistence-type>
      <prim-key-class>com.sams.learnweblogic7.ejb.cmp.ItemPK</prim-key-class>
      <reentrant>False</reentrant>
      <cmp-version>2.x</cmp-version>
      <abstract-schema-name>LogItem</abstract-schema-name>
      <cmp-field>
        <field-name>itemId</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>itemCreationDate</field-name>
      </cmp-field>
    </entity>
  </enterprise-beans>
  <assembly-descriptor>
    <container-transaction>
      <method>
        <ejb-name>Stateless_Session_EJB</ejb-name>
       <method-name>cookItem</method-name>
      </method>
      <method>
        <ejb-name>Stateful_Session_EJB</ejb-name>
       <method-name>*</method-name>
      </method>
      <method>
        <ejb-name>ContainerManagedEntityBean</ejb-name>
       <method-name>*</method-name>
      </method>
      <method>
        <ejb-name>ContainerManagedEntityLogBean</ejb-name>
       <method-name>*</method-name>
      </method>
      <trans-attribute>Required</trans-attribute>
    </container-transaction>
  </assembly-descriptor>
<ejb-client-jar>CMPClient.jar</ejb-client-jar>
</ejb-jar>











[bookmark: ch14lev1sec8] Summary

You began with the concepts of a transaction�its architecture and various components that take part in the global transaction. You saw the life cycle of a transaction. You also learned about the ACID properties of a transaction. You then learned about the components of transaction architecture, which consists of a transaction manager, a resource manager, and the client application.

The JTA API followed this discussion. You discovered the important interfaces and classes and their methods. You also learned about the attributes of transactions.

You then moved on to learning WebLogic-specific JTA features. You saw this in a container-managed scenario and in a bean-managed scenario. You covered the fine points of the WebLogic API extending the JTA API. You saw the important classes and interfaces and the methods of this API.

Finally, you learned the steps for developing a bean-managed and container-managed transaction application, and you implemented the same in your Restaurant example.

Tomorrow you will study an entirely new technology supported by the WebLogic Server�the Java Message Service API.










[bookmark: ch14lev1sec9] Q&A

	[bookmark: qad1e39387]Q1:	Which transaction attribute will always be executed in the context of a new transaction?



	[bookmark: qad1e39392]
          A1:
        	RequiresNew.



	[bookmark: qad1e39400]Q2:	Do entity beans support bean-managed transactions?



	[bookmark: qad1e39405]
          A2:
        	No.



	[bookmark: qad1e39411]Q3:	What element in the deployment descriptor specifies whether it is a bean-managed transaction or a container-managed transaction?



	[bookmark: qad1e39416]
          A3:
        	Transaction type.



	[bookmark: qad1e39422]Q4:	What optional interface can a stateful session bean implement so that it can be notified by the container about the beginning and the end of a transaction?



	[bookmark: qad1e39427]
          A4:
        	The javax.ejb.SessionSynchronization interface.















[bookmark: ch14lev1sec10] Workshop

The quiz and exercise are provided to help you solidify your understanding of the material covered today. Answers to the quiz questions and exercise are in Appendix A. Try to understand the quiz and exercise answers before continuing to tomorrow's lesson.










[bookmark: ch14lev1sec11] Quiz

	[bookmark: ch14que01]1:	In a distributed transaction, what is responsible for managing the resources?



	[bookmark: ch14que02]2:	"Concurrent transactions must be handled independently" conforms to which ACID property?















[bookmark: ch14lev1sec12] Exercise

	[bookmark: ch14que03][click here]	In the deployment descriptor, how will you both specify any one of the overloaded methods taking part in a container-managed transaction and also make a transaction attribute required?















[bookmark: part03]Week 3: Additional WebLogic Features


On Day 15 you'll learn about the emergence of the Java Message Service (JMS) API. You begin by looking at point-to-point messaging and publisher-subscriber messaging. You'll then learn about the individual components of a message object and important interfaces of the API used in creating queues and topics. The last topic you'll study is message-driven beans.

Day 16 is devoted to deploying the case study airline ticket booking system application that you have been developing over the last two weeks.

An important area for developers is identifying problems that occur during the execution of an application. Day 17 covers the different techniques you can use for debugging applications: debugging, tracing, assertion, and logging. You'll learn how to use the logging services provided by WebLogic Server using the message catalog framework. You'll also get a quick overview of the new Logger API in JDK 1.4.

Day 18 covers administration and security concepts in WebLogic Server. You'll learn how to operate the Administration Console using a browser as well as how to manage the WebLogic Server from the command prompt. You'll get a brief overview of the different components that can be configured using the Administration Console. Then you'll learn about users, groups, principals, and subjects and see a brief overview of JAAS and the security architecture of WebLogic Server.

Day 19 covers the different tools available with WebLogic Server, including development tools (the BEA Workshop and JBuilder), compilers, deployment tools (WebLogic Builder, weblogic.Deployer, and the BEA XML Editor), and the Administration Console.

Day 20 is spent studying the jCOM bridge software and the Extended Markup Language (XML). You'll begin by learning some simple concepts of object binding and the integration problem that jCOM addresses. Then you'll study the different tools that form the jCOM bridge software. After this, you'll examine important concepts of XML like DTDs and XML schemas and explore the SAX and DOM APIs.

On Day 21 you'll cover the J2EE Connector Architecture. You'll begin by studying JCA concepts and what JCA aims to achieve in the enterprise application solution space. Next you'll study the main constituents of JCA: resource adapters, the Common Client Interface, and the three system contracts. Finally, you'll learn how to configure and deploy a resource adapter in WebLogic Server.












[bookmark: ch15]Day 15. Using the JMS API

Yesterday's session focused entirely on understanding transaction concepts and the use of the Java Transaction API (JTA) in applications deployed on WebLogic Server. You started the day studying the basic ACID properties of a transaction�namely, atomicity, consistency, isolation, and durability�and the life cycle of a transaction. Then you covered the concepts of transaction architecture and the Java transaction API. After this, yesterday's lesson covered the two possible ways to configure transactions in WebLogic Server: container-managed transactions (that is, the declarative method) and bean-managed transactions (that is, the programmatic method).

Today's lesson covers another technology supported by WebLogic Server, the Java Message Service (JMS) API. You will start the day by studying simple messaging concepts such as point-to-point and publish-subscribe protocols. Then you will study the different classes and interfaces in the JMS API. Finally, you will study how to configure a message queue connection factory in WebLogic Server and learn the concepts of the last type of EJB: the message-driven bean.










[bookmark: ch15lev1sec1] Introduction to Messaging

With the advent of distributed computing architecture in the computer world, dedicated servers performing distinct functions became inevitable. Along with this arose a need to communicate efficiently between these remote servers. To enable this, messaging concepts were introduced.

As you might expect, messaging is a mechanism by which two software components or applications communicate with each other. This is done by maintaining a communicating agent that carries messages in different formats.

This mechanism is analogous to a post office. The postal agent is the message carrier, and the letter being delivered is a message. The letter can be in the form of a parcel, a package, or even just an envelope. A receiver of mail is capable of sending mail too. You can send mail to a single person or to multiple people. You have the choice of getting confirmation when the mail you sent is received or just taking it for granted that the mail will reach its destination.

A software messaging system, like the postal agent, carries message objects. Message objects can be in many formats, as you will discover later. The message can be sent from point to point, or it can be sent by a single source (the publisher) to multiple subscribers. On receipt of the message by the receiver, a confirmation may or may not be sent back to the source from which the message emanated.

With the introduction of a messaging system to communicate between different software components, the next question that arises is, How is the difference in languages handled?

To counter this problem, message-oriented middleware (MOM) servers were introduced. These middleware servers take care of the translation of messages between communicating servers.

A message is a serializable object containing a header, properties, and a body. The header contains routing information, while the main message content is stored in the body of the message. Two types of message delivery are point-to-point and publisher-subscriber.

[bookmark: ch15lev2sec1] Point-to-Point Messaging

Point-to-point messaging is also known as peer-to-peer messaging, P2P messaging, and PTP messaging. The message-sending component sends a message to a receiving component. Now the message can be directly sent to the receiving component or put onto a message carrier called a queue; see Figure 15.1.

[bookmark: ch15fig01]Figure 15.1. A point-to-point messaging system.

[image: graphics/15fig01.gif]


There can be only a single receiving component, although multiple senders can send messages through a single message queue.

[bookmark: ch15lev2sec2] Publisher-Subscriber Messaging

In publisher-subscriber messaging, a sender (called a publisher) sends messages under a message carrier called a topic. Components that wish to receive this message (called subscribers) subscribe to this topic and receive the message (see Figure 15.2). This kind of a messaging system is used when the same message is to be received by multiple applications. The publisher needs to send only a single copy of the message. The messaging system has the responsibility of making a copy for each subscriber.

[bookmark: ch15fig02]Figure 15.2. A publisher-subscriber messaging system.

[image: graphics/15fig02.gif]


Here, there is no limit on the number of senders or the number of receivers.

The action of removing the message from the queue or topic is called message consumption. There are two types of message consumption:


	Asynchronous� 
The sender application sends a message in the queue or topic and does not wait for a reply but rather continues its other activities. The receiving application implements an event listener. When a message arrives in the queue, the messaging service provider delivers the message to the receiver by calling a listener method. Details about the method that the service provider calls to deliver the message are discussed later in today's lesson.



	Synchronous� 
The receiving application blocks and polls the queue until a message arrives in the queue. Once the receiving application finds a message, it receives the message and then continues its other activities.














[bookmark: ch15lev1sec2] JMS API

MOM is a very successful concept, except for the need to lock in to a single vendor. There is no standardization of MOM applications, which results in software being distinctly different in implementation and programming interface from vendor to vendor. Hence, the applications using MOM are not portable. The J2EE specification defines a standard mechanism to enable Java applications to access messaging systems of different providers in a consistent way. This mechanism is the Java Message Service API.

The JMS API is a common set of Java interfaces designed by Sun Microsystems and other partners to enable the creation and transportation of messages across different software components. This specification, a compliance requirement for all J2EE certification�seeking packages, is a set of programming interfaces supporting point-to-point (or peer-to-peer) and publisher-subscriber messaging.

The JMS API ensures reliable asynchronous messaging:


	Asynchronous messaging� 
The queue client awaiting a message does not need to look for new messages from time to time. Instead, the queue can deliver the message to the client when it arrives in the queue.



	Reliable messaging� 
Once a message has been put into a queue, the message is positively delivered once, and only once, to the receiving component.





Any J2EE-compliant application server should incorporate these basic functions of JMS.










[bookmark: ch15lev1sec3] JMS API Architecture

The working model of a JMS messaging system, shown in Figure 15.3, consists of these parts:


	A client that creates the message


	A destination, also known as the queue or topic


	Messages to be passed between the sender and receiver


	Destinations (that is, queues and topics) and connection factories, also known as administered objects, which are configured by the administrator for use by the client


	The JMS provider, which provides the JMS features, including a JNDI namespace and administrative tools




[bookmark: ch15fig03]Figure 15.3. JMS API architecture.

[image: graphics/15fig03.gif]


A message, as defined earlier, has header fields, properties, and a body. Figure 15.4 illustrates the structure of a message. It has these components:


	Message header� 
A message contains a set of standard name/value pairs, which describe the message. Some of the header values are added by default into the message, whereas some are set by the JMS provider. All the values are available to the message consumers. The message headers contain information for routing, identification, expiration, and so on. Examples of the fields that can be set are the correlation ID containing the message ID, the delivery mode (used to indicate whether messaging is persistent or nonpersistent), the destination (queue or topic) to which the message and any reply should be delivered, the time-out period for the message, the message type, and many others. Once the message is received, its values can be reset or changed before being sent again by the application. Get and set methods for each of the possible header fields are defined in the JMS API and are implemented by the JMS provider.



	Message properties� 
These optional, application-specific Java name-value pairs are added by the message producer. These property names' syntax must conform to the specifications for a message selector in the javax.jms.Message. The JMS provider can filter messages, depending on the values present in the properties field.



	Message body� 
This part of the message contains the actual message contents. The contents can be represented as bytes, as text, or in many other ways. These types are described in detail a little later in the discussion of the JMS API.





[bookmark: ch15fig04]Figure 15.4. Structure of a message object.

[image: graphics/15fig04.gif]


[bookmark: ch15lev2sec3] JMS Interfaces

The important interfaces of the JMS API implemented by the JMS provider are found in the javax.jms package.

Point-to-point messaging uses the following interfaces:


	QueueConnection� 
A queue connection is an active connection object to a queue provided by a JMS provider. This object is used by the sender and receiver to connect to the JMS provider's destination.



	QueueConnectionFactory� 
This interface is used to create a collection of QueueConnection objects to connect to a queue of a JMS provider.



	QueueSender� 
This interface is used by the sender application to send messages to a queue. The most commonly used method is the send() method. The parameters of this method are the Queue object (optional), the message (required), the delivery mode (optional), the priority (optional), and the lifetime of the queue (optional). The values that are optional, if not specified when the method is called, are given the default queue values, which are specified when the queue is created in the JMS provider. The return type for this method is void.



	QueueReceiver� 
This interface is used to receive messages from a queue by the receiver application. The commonly used methods of this interface are the receive() and receiveNoWait() methods, which are inherited from the MessageConsumer interface. The parameter of the receive method is the time-out (optional, type long; the default value is the value with which the queue is configured). The message is received only within the specified time-out interval. No parameters are required for the receiveNoWait method, because it does not have a waiting period at all.



	QueueSession� 
A QueueConnection object is created from the QueueSession object. This object provides a method to create the QueueReceiver and QueueSender objects and a few others. The most commonly used methods are the createQueue(String queuename_to_be_created) method, which is used to create a queue and returns a queue; createReceiver(Queue_object_with_which_to_be_associated), which is used to create a queue receiver and returns a QueueReceiver object; and createSender(Queue_object_with_which_to_be_associated), which is used to create a queue sender and returns a QueueSender object.





For publisher-subscriber messaging, the following topic counterparts of the queue come into the picture:


	TopicConnection� 
A topic connection is an active connection object to a topic provided by a JMS provider. This object is used by the sender and receiver to connect to the JMS provider's destination.



	TopicConnectionFactory� 
This interface is used to create a collection of TopicConnection objects to connect to a topic of a JMS provider.



	TopicSender� 
This interface is used by the sender application to send messages to a topic. The most commonly used method is the send() method. The parameters of this method are the Topic object (optional), the message (required), the delivery mode (optional), the priority (optional), and the lifetime of the topic (optional). The values that are optional, if not specified when the method is called, are given the default topic values, specified when the topic is created in the JMS provider. The return type for this method is void.



	TopicReceiver� 
This interface is used to receive messages from a topic by the receiver application. The commonly used methods of this interface are the receive() and receiveNoWait() methods, which are inherited from the MessageConsumer interface. The parameter of the receive method is the time-out (optional, type long; the default value is the value with which the topic is configured). The message is received only within the specified time-out interval. No parameters are required for the receiveNoWait method, because it does not have a waiting period at all.



	TopicSession� 
A TopicConnection object is created from the TopicSession object. This object provides a method to create the TopicReceiver and TopicSender objects and a few others. The most commonly used methods are createTopic(String topic_name_to_be_created) to create a topic, createReceiver(Topic_object_with_which_to_be_associated) to create a topic receiver, and createSender(Topic_object_with_which_to_be_associated) to create a topic sender.





The following interfaces are used for message creation:


	MessageListener� 
In an asynchronous messaging system, this interface is used to receive messages. A commonly used method in this interface is the onMessage() method, which takes as a parameter a Message object and is an event called by the JMS provider when it finds a message delivered on the destination (the topic or the queue).



	Message� 
This interface is the main interface for the whole JMS system. This is a lightweight object that is passed between applications using the JMS application provider. It mainly contains methods to get and set header properties. The message-body-specific methods are defined in the type-specific Message interfaces that extend this interface.



	TextMessage� 
This interface extends the Message interface. The methods to get and set text messages are defined in this interface. The most important message-body-related methods are setText(String textmessage) and getText, which returns a String.



	ObjectMessage� 
This interface extends the Message interface. The methods to get and set object messages are defined in this interface. Keep in mind that the objects that are set in this interface should be serializable. The most important message-body-related methods are setObject(java.io.Serializable messageObject) and getObject, which returns a java.io.Serializable Object.



	BytesMessage MapMessage, and StreamMessage� 
Other message types supported, which have APIs similar to that specified for TextMessage and ObjectMessage.














[bookmark: ch15lev1sec4] WebLogic Support for JMS

WebLogic Server complies with the JMS 1.0.2b version of the J2EE 1.3 specifications.

[bookmark: ch15lev2sec4] WebLogic JMS Architecture

The WebLogic JMS architecture has the structure illustrated in Figure 15.5, and described here:


	Message producers and message consumers� 
A message sender is called a message producer. A message receiver, on the other hand, is called a message consumer. These two entities are represented by the classes MessageProducer and MessageConsumer, respectively. These objects are associated with a destination, that is, a queue or a topic.



	Session� 
A Session object creates the MessageProducer and MessageConsumer objects. This Session object defines an order in which the messages are to be produced and consumed. A single session can have multiple message producers and consumers. Messages can be produced and consumed on the same thread. If the application requires the messages to be produced and consumed on different threads, different session objects have to be used to create the message producers and consumers.



	Connection� 
A Session object is created using the Connection object, which in turn is created from a ConnectionFactory object through a JNDI lookup. You will look at how to start, stop, and close a connection a little later. Connections enable multiple threads to access the same objects simultaneously.





[bookmark: ch15fig05]Figure 15.5. WebLogic JMS architecture.

[image: graphics/15fig05.gif]


WebLogic fully implements the JMS API. Hence, the two basic models of messaging, point-to-point and publisher-subscriber, are provided by WebLogic. The following points about each of these models are worth noting:


	Point-to-point� 
In this kind of messaging, as mentioned earlier, multiple senders can deliver messages to the destination (queue), but the message can be delivered to one and only one receiver. If more receivers are polling the queue for messages, then WebLogic delivers the message to a receiver on a first-come-first-served basis. This means that the message is delivered to the receiver that first requests the message from the destination. If there are no receiving applications already waiting on the destination for a message, WebLogic keeps the message until a receiver associates itself with the destination to pick up the message or until the message times out, whichever comes first.



	Publisher-subscriber� 
In this kind of messaging, the message is held in the destination (topic) until all the subscribing applications receive the message. In this model, WebLogic supports durable subscribers, to which you can assign a name and with which you can associate a user or application. In this case, the message persists in a file or a database until the message is delivered to the subscriber or the message has expired, whichever comes first. By default, subscribers are nondurable; that is, the messages are delivered to the subscriber only if the subscriber is active.





WebLogic has two classes or APIs that extend the JMS API: weblogic.jms.ServerSessionPoolFactory and weblogic.jms.extensions.

In addition to these classes, WebLogic provides a number of useful features.

[bookmark: ch15lev2sec5] Message Persistence

A message can either be persistent or nonpersistent. This has to be defined while you configure your destination. A persistent message is one that is not considered delivered unless and until it has been written to a database or a file. The message is delivered at least once. If the message is defined as persistent, then a flat file, a paging store, or a JDBC database has to be specified.

[bookmark: ch15lev2sec6] Concurrent Message Processing

The ServerSessionPoolFactory class enables concurrent message processing. This is used to create a factory of a server-side ServerSessionPool. The default value, weblogic.jms.ServerSessionPoolFactory, is associated with the name of the server on which this ServerSessionPoolFactory object is created. This can be associated with the name of the server by adding :<name_of_server> in front of the default weblogic.jms.ServerSessionPoolFactor. This default ServerSessionPoolFactory object is created and bound to a WebLogic JNDI namespace during WebLogic Server startup.

The ServerSessionPool objects that are created in the ServerSessionPoolFactory are WebLogic application server objects, which enable the consumers to establish a connection to the destination to concurrently process messages. These objects are created when the ServerSessionPoolFactory object is created at WebLogic startup.

A ServerSessionPool object, as the name suggests, is a pool of ServerSession objects, which are also application server objects and help associate a thread of your application with the JMS session by providing the context to create, read, and send messages.

A ConnectionConsumer object is used to process incoming messages using a ServerSessionPool object. The ConnectionConsumer object performs the task of load balancing in case there is heavy message traffic by assigning multiple messages to a single destination to avoid context thread switching.

[bookmark: ch15lev2sec7] Distributed Destinations

In the case of clustering, WebLogic allows you to create multiple physical destinations (queues or topics). This ensures service continuity in case of a server failure in a clustered environment. A failure of any server results in redirection of the messages to a destination on another server in the cluster.

[bookmark: ch15lev2sec8] WebLogic Message Bridging

In the case of distributed destinations, message bridging is responsible for the transfer of messages between two JMS providers. This feature helps in configuring a store (as described earlier regarding message persistence) and in forwarding the messages from one JMS provider to another. This feature is brought about by using JTA transactions. Also, these messages can be delivered to a group of hosts using multicast IP addresses.

[bookmark: ch15lev2sec9] Temporary Destinations

Temporary queues and topics can be created using the WebLogic JMS API. Temporary destinations last through a connection; that is, a temporary destination lives as long as the current connection is alive or until the temporary destination is deleted. Hence, messages used in temporary destinations are by default nonpersistent. To create temporary destinations, the corresponding methods of the Session class are used to return a QueueSender or TopicPublisher object. Also, a JMS template has to be created through the Administration Console. After a temporary destination has been created, it has to be deleted. Code snippets to create and then destroy a temporary destination follow:


//in case of a queue destination 
try{
  QueueSender = Session.createTemporaryQueue();
}
catch(JMSException jmsEx){
       JmsEx.printStackTrace();
}

//in case of a topic destination
try{
  TopicPublisher = Session.createTemporaryTopic();
}
catch(JMSException jmsEx){
       JmsEx.printStackTrace();
}

//to delete a temporary queue destination
try{
   QueueSender.delete();
}
catch(JMSException jmsEx){
  jmsEx.printStackTrace();
}
//to delete a temporary topic destination
try{
   TopicPublisher.delete();
}
catch(JMSException jmsEx){
  jmsEx.printStackTrace();
}


[bookmark: ch15lev2sec10] Message Paging

This is a new feature of WebLogic Server 7.0. This feature enables swapping messages from the virtual memory into persistent storage in order to free virtual memory when the load of the destination reaches a specified limit. Because messages can be really large, this feature can help improve performance greatly.

[bookmark: ch15lev2sec11] Flow Control

This feature helps in managing the performance of the destinations. When the load of messages on the JMS server or destination reaches the threshold, then the WebLogic Server sends a message to the producers to limit the message flow.

[bookmark: ch15lev2sec12] High-Availability Enhancement

WebLogic Server has implemented a migration framework for clustered environments. This feature is used by the WebLogic Server to respond appropriately to migration requests. This feature brings the JMS server online and offline in a methodical fashion in case of scheduled tasks or in case of WebLogic Server failure.

[bookmark: ch15lev2sec13] Additional Features

Using the WebLogic JMS extension API, you can


	Create XML messages


	Define session exception listeners


	Define scheduled delivery times and redelivery time delays for messages


	Define producers' delivery time


	Support pre-6.0 JMS MessageID formats and their conversion into WebLogic JMS 7.0 format


	Create permanent queues and topics dynamically


	Define and display the preconfigured value of permitted asynchronous messages in a session













[bookmark: ch15lev1sec5] Life Cycle of a JMS Application

Now you will look at the life cycle of a typical JMS sender or receiver application:

[bookmark: ch15pr01]

	
Look up the Queue and QueueConnectionFactory objects registered in the naming service. Initialize the InitialContext object and connect to the JMS provider in order to obtain the Queue and QueueConnectionFactory objects.



	
After obtaining the QueueConnectionFactory object, both the JMS sender and receiver create a QueueConnection object.


	
Both the sender and receiver applications create a session. The QueueSession object is the primary class that will be used in the remaining steps of the life cycle of JMS sender and receiver applications.


Now the implementations of the sender and receiver applications start diverging. The sender's steps are introduced first and then the client's steps.

[bookmark: ch15pr02]

	
A sender application must create a QueueSender object from the QueueSession object. The sender must be created using the createSender() method of the QueueSession object. The createSender() method takes the Queue object to which the message is to be sent by the sender. This Queue object is the one that was retrieved in the first stage.



	
The sender application creates a message to be sent using createXYZMessage(), where XYZ stands for the type of message (for example, a text message or a binary message).


	
After creating the message and packaging the data using the setXXX() methods of the Message object, the sender application sends the message using the send() method of the QueueSender object. The send() method takes the message object created in the previous step and sends the message to the queue. The final step for the queue sender application is to close the queue connection and free up resources by calling the close() method of the QueueConnection object.



Now look at the steps the queue client application has to take after creating the QueueSession object:

[bookmark: ch15pro03]

	
A receiver application must create a QueueReceiver object from the QueueSession object. The receiver must be created using the createReceiver() method of the QueueSession object. The createReceiver() method takes the Queue object to which the message is to be sent by the sender. This Queue object is the one that was retrieved in the first stage.



	
Before receiving messages, the receiver must invoke the start() method of the QueueConnection object.


	
Read the messages from the queue. Depending on the type of message that is to be received, the receiver application uses the receive() method of the QueueReceiver object. The receive() method returns a Message object, which is then typecast to its correct type after verifying the message type using the instanceof operator. The data within the message is extracted using the getXXX() methods of the Message object. Finally, the queue receiver application frees up the resources held by the queue connection by invoking the close() method of the QueueConnection object.



In the next section, you will study how to configure destinations in WebLogic Server.










[bookmark: ch15lev1sec6] Configuring Your Destination in WebLogic Server

In order to configure a destination on a WebLogic Server, you first need to know exactly what your system requirements are.

A number of steps involved are in configuring a destination. You first need to configure a JMS server, in which you define the queues or topics you wish to use. You then create a connection factory, in which you specify the name of the queue or topic.

The steps for configuring a queue for running your sample are as follows:

[bookmark: ch15pr04]

	
Start the WebLogic Server for your domain. Open the Administration Console using the URL http://localhost:7001/console.



	
Type in the user ID and password (in this case, "user" and "password" respectively, unless you specified a different ID and password during installation).


	
When you are logged in, you will see on the left toolbar a link to JMS under the Services link of your domain. Expand the JMS link, and click Servers.


	
Click the link Configure a New JMSServer (see Figure 15.6).

[bookmark: ch15fig06]Figure 15.6. Administration Console window to create a new JMS server: the first link.

[image: graphics/15fig06.jpg]



	
Enter learnweblogicserver in the Name text box, and click the Create button (see Figure 15.7).

[bookmark: ch15fig07]Figure 15.7. Giving your JMS server a name.

[image: graphics/15fig07.jpg]



	
The left frame shows the name of your JMS server, below the Servers link. Also, a new page is shown where the name of your JMS server is not editable. This page has two links: Configure Destinations and Configure Session Pools. Click the Configure Destinations link.


	
You now see a page that gives you the option to create either a JMS queue or a JMS topic (see Figure 15.8). Click the link to create a JMS queue.

[bookmark: ch15fig08]Figure 15.8. The first step in creating your destination.

[image: graphics/15fig08.jpg]



	
Enter OrderedItemsQueue for the name of the queue and learnweblogic7.jms.ordereditemsqueue for the JNDI name in the appropriate text boxes (see Figure 15.9). Click the Create button.

[bookmark: ch15fig09]Figure 15.9. Creating a queue named OrderedItemsQueue.

[image: graphics/15fig09.jpg]




With this step, you have successfully created a queue called OrderedItemsQueue. You can similarly create as many queues as required. Follow the same steps to create a CookedItemsQueue, with the JNDI name learnweblogic7.jms.cookeditemsqueue. After you have done this, you should see a screen listing the two queues you created, similar to the one in Figure 15.10.

[bookmark: ch15fig10]Figure 15.10. A listing of the queues created.

[image: graphics/15fig10.jpg]


Now, configure a queue connection factory. Following are the steps:

[bookmark: ch15pr05]

	
Click the Connection Factories link in the left frame of the Administration Console. A screen will be displayed with the link Configure a New JMS Connection Factory (see Figure 15.11). Click this link.

[bookmark: ch15fig11]Figure 15.11. Creating a connection factory.

[image: graphics/15fig11.jpg]




	
Enter learnweblogicConnectionFactory as the name of the connection factory and learnweblogic7.jms.QueueConnectionFactory as the JNDI name for the queue connection factory (see Figure 15.12). Now click the Create button.

[bookmark: ch15fig12]Figure 15.12. Specifying the name and JNDI name for the queue connection factory.

[image: graphics/15fig12.jpg]



	
Click the Targets tab. You will see two multiple-selection boxes, with the names of your server listed on the left. For example, in Figure 15.13 you see the server myserver on the left side. Select this server name, click the right arrow, and then click the Apply button. Once you have clicked the Apply button, a listing of the JMS connection factories successfully deployed is displayed in the left frame of the page.

[bookmark: ch15fig13]Figure 15.13. Specifying target servers.
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You have now configured your queues and connection factories. Make a note of each of the JNDI names. You will need them during development of the application. You will see a little later the details of developing a JMS application in the restaurant example.










[bookmark: ch15lev1sec7] Sample Program

The architecture of the restaurant example system now works as follows:

[bookmark: ch15pr06]

	
The Customer instantiates a Waiter object.



	
The Customer then gets the menu list and orders the items.


	
On calling the method to confirm the order, the Waiter loops through the vector of ordered items and allocates each item to a Chef from the Chef bean pool. The Waiter then calls a static method called getAllCookedItems()method of the ReceiveMessagesFromQueue class, which is described a little later.


	
The Chef creates the items after looking up the ingredients in the Item bean pool.


	
After creating the cooked items, the Chef puts the cooked items into the Message queue "ORDERED_ITEMS_QUEUE".


	
The ReceiveMessagesFromQueue class receives the items and puts them into a vector. In this class the method getAllCookedItems() keeps checking whether the items received are equal to the items sent to be cooked. When they are equal, the cooked-items vector is sent back to the waiter.


	
The Customer now calls the method serveCookedItem()on the Waiter.


	
The Waiter serves the items by returning a Vector of cooked items.


	
The Customer asks for the bill by calling the getCheck() method on the Waiter. The Waiter delivers the bill.



The code in Listings 15.1 through 15.4 implements messaging; only the classes that have been added or changed are shown. Two classes have changed:


	WaiterBean.java


	ChefBean.java




The classes that have been added are


	SendMessagesToQueue.java


	eceiveMessagesFromQueue.java




[bookmark: ch15list01]Listing 15.1 WaiterBean.java


/******************************************************************************
  * Class Name   : WaiterBean.java
  * Description  : Picks Chef from Chef pool, passes the ordered items to the
  *                Chef and gets the cooked items. Then serves the client.
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.3
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.ejb.jms;

import java.util.*;
import java.rmi.RemoteException;
import java.util.Properties;
import javax.ejb.CreateException;
import javax.ejb.RemoveException;
import javax.naming.*;
import javax.naming.Context;
import javax.naming.InitialContext;
import javax.naming.NamingException;
import javax.rmi.PortableRemoteObject;
import javax.ejb.*;

public class WaiterBean implements SessionBean
{
       //defining private and public variables, for the list of items ordered
       //by client, and items cooked by chef
       private Vector orderedItemsList = new Vector();
       private Vector cookedItems = new Vector();
       private static final String CHEFHOME_JNDI_NAME = "Chef_Home";
       private static final boolean ENABLE_WEBLOGIC_LOGGING = true;
    private SessionContext ctx;

       // Using WebLogic's log service to log events
       private void webLogicLog(String logMessage) {
              if (ENABLE_WEBLOGIC_LOGGING)
                     System.out.println(logMessage);
       } //end of webLogicLog

       /**
        * Per EJB specifications to be implemented by bean,
        * Used when create is called on the remote interface
        */
       public void ejbCreate() {
              webLogicLog("Method ejbCreate has been called");
       }

       /**
        * Per EJB specifications to be implemented by bean,
        * Presently not being used
        */
       public void ejbActivate() {
              webLogicLog("Method ejbActivate has been called");
       }//end of ejbActivate

       /**
        * Per EJB specifications to be implemented by bean,
        * Presently not being used
        */
       public void ejbRemove() {
              webLogicLog("Method ejbRemove has been called");
       }//end of ejbRemove

       /**
        * Per EJB specifications to be implemented by bean,
        * Presently not being used
        */
       public void ejbPassivate() {
              webLogicLog("Method ejbPassivate has been called");
       }//end of ejbPassivate

       /**
        * Sets the session context.
        *
        * @param ctx SessionContext Context for session
        */
       public void setSessionContext(SessionContext ctx) {
              webLogicLog("Method setSessionContext has been called");
              this.ctx = ctx;
       }//end of setSessionContext

       //method called by client to get a list of Menu items.
       public MenuList getMenu(){
              return MenuList.getMenu();
       }

       //method called by client to get the order.
       //The client gets the menu item id from the menu list, and also
       //specifies the number of items.
       public void getOrder(MenuItem orderedItem, int quantity){
              System.out.println("Item ordered : "+orderedItem.getItemDesc());
              System.out.println("Item qty ordered : "+quantity);
              orderedItemsList.addElement(new Order(orderedItem, quantity));
       }

       //the client calls this method to confirm his order.
       //When he does this, the waiter requests for an available chef
       //from the chef pool, and sends the item to be prepared to the chef.
       // The chef returns the cooked item.
       // The waiter then collects all the cooked items into his tray
       // (the global vector) and returns the cook to the cook pool

       public void confirmOrder(){
              CookedItemImpl currentCookedItem;
              int itemsOrderedCtr = 0;
              MenuItem menuItemToBeProcessed;
              Enumeration orderedItemsEnum = orderedItemsList.elements();
              while(orderedItemsEnum.hasMoreElements())
              {
                     try{
                            ChefInterface currentChef = getChefFromChefPool();
                            menuItemToBeProcessed =
                                    ((Order)orderedItemsEnum.nextElement()).
                                    getItem();
                            itemsOrderedCtr++;
                            //currentCookedItem =
                            currentChef.cookItem(menuItemToBeProcessed);
                            //cookedItems.addElement(currentCookedItem);
                     }
                     catch(Exception e){
                            e.printStackTrace();
                     }
              }//end of while
              //calling the static method
              cookedItems =
                      ReceiveMessagesFromQueue.getAllCookedItems
                      (itemsOrderedCtr);       }

       //called by the waiter to get a chef from the chef pool
       public ChefInterface getChefFromChefPool(){
              ChefInterface chef=null;
              try{
                     ChefHome chefHome = lookupHome();
                     chef =
(ChefInterface)PortableRemoteObject.narrow(chefHome.create(),ChefInterface.class);
              }
              catch(Exception e){
                     e.printStackTrace();
              }
              return chef;
       }

       /**
        * Lookup the EJBs home in the JNDI tree
        */
       private ChefHome lookupHome() throws NamingException
       {
       // Lookup the beans home using JNDI
       //(Properties can be used instead of Hashtable, to keep the code
       // compatible with jdk1.1 also.)
        try{
              Hashtable h = new Hashtable();
              h.put(Context.INITIAL_CONTEXT_FACTORY,
                      "weblogic.jndi.WLInitialContextFactory");
              h.put(Context.PROVIDER_URL, "t3://localhost:7001");
              Context ctx = new InitialContext(h);
              System.out.println("Initial context to look up chef home
                      created "+ctx);
              Object home = ctx.lookup(CHEFHOME_JNDI_NAME);
              System.out.println("Lookup performed");
              return (ChefHome)PortableRemoteObject.narrow(home,
                      ChefHome.class);
        }
        catch (NamingException namingException) {
              System.out.println("Unable to lookup EJBHome ChefHome.");
              System.out.println("Check JNDI name "+CHEFHOME_JNDI_NAME+"
                      on the WebLogic server");

              throw namingException;
        }
       }

       //performed by the waiter after all the items are cooked,
       //and collected in the vector, and then served to the client.
       public Vector serveCookedItem(){
              return cookedItems;
       }

       //called by the client, to get his check.
       public float getCheck(){
              float checkSum = 0;
              Enumeration orderedItemsEnum = orderedItemsList.elements();
              while(orderedItemsEnum.hasMoreElements())
              {
                     Order individualCurrOrder =
                             (Order)orderedItemsEnum.nextElement();
                     checkSum += (individualCurrOrder.getItem()).getItemPrice()
                             *individualCurrOrder.getQty();
              }
              return checkSum;
       }
};


[bookmark: ch15list02]Listing 15.2 ChefBean.java


/******************************************************************************
  * Class Name   : ChefBean.java
  * Description  : Gets item to be cooked from the Waiter. After preparing item,
  *                puts the prepared items onto the queue.
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.3
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.ejb.jms;

import javax.naming.*;
import javax.ejb.*;
import java.util.*;
import javax.rmi.PortableRemoteObject;
import javax.ejb.CreateException;
import javax.ejb.SessionBean;
import javax.ejb.SessionContext;
import javax.naming.InitialContext;
import javax.naming.NamingException;

public class ChefBean implements SessionBean
{
       private String chefId;
       private static final boolean ENABLE_WEBLOGIC_LOGGING = true;
       private boolean isAvailable;
    private SessionContext ctx;
       //Defining context factory.
       //This is the default WebLogic's context factory.
       //This class can be found in the weblogic.jar package located in the
//C:\bea\weblogic700\server\lib directory.
       public static final String WEBLOGIC_JNDI_FACTORY =
               "weblogic.jndi.WLInitialContextFactory";

       //defining the name of the JMS connection factory which contains our
              queues.
       //this has to be configured via the admin console.
       public static final String JMS_FACTORY =
               "learnweblogic7.jms.QueueConnectionFactory";

       //defining the name of the queue to be used for sending
       //OrderedItem Messages.
       public static final String ORDERED_ITEMS_QUEUE =
               "learnweblogic7.jms.orderedItemsQueue";

       /**
        * Per EJB specifications to be implemented by bean,
        * Used when create is called on the remote interface
        */
       public void ejbCreate(){
              webLogicLog("Method ejbCreate has been called");
       }

       // Using WebLogic's log service to log events
       private void webLogicLog(String logMessage) {
              if (ENABLE_WEBLOGIC_LOGGING)
                     System.out.println(logMessage);
       } //end of webLogicLog

       /**
        * Per EJB specifications to be implemented by bean,
        * Presently not being used
        */
       public void ejbActivate() {
              webLogicLog("Method ejbActivate has been called");
       }//end of ejbActivate

       /**
        * Per EJB specifications to be implemented by bean,
        * Presently not being used
        */
       public void ejbRemove() {
              webLogicLog("Method ejbRemove has been called");
       }//end of ejbRemove

       /**
        * Per EJB specifications to be implemented by bean,
        * Presently not being used
        */
       public void ejbPassivate() {
              webLogicLog("Method ejbPassivate has been called");
       }//end of ejbPassivate

       /**
        * Sets the session context.
        *
        * @param ctx SessionContext Context for session
        */
       public void setSessionContext(SessionContext ctx) {
              webLogicLog("Method setSessionContext has been called");
              this.ctx = ctx;
       }//end of setSessionContext

       /**
          * Look up the bean's home interface using JNDI.
          */
         private ItemHome lookupHome()
              throws NamingException
         {
              Hashtable h = new Hashtable();
              h.put(Context.INITIAL_CONTEXT_FACTORY,
                      "weblogic.jndi.WLInitialContextFactory");
              h.put(Context.PROVIDER_URL, "t3://localhost:7001");
              Context ctx = new InitialContext(h);
              System.out.println("Initial context to look up BMP ItemHome
                      created "+ctx);
              try {
                Object home = (ItemHome)ctx.lookup("BMP_ItemHome");
                return (ItemHome)PortableRemoteObject.narrow(home,
                        ItemHome.class);
              } catch (NamingException ne) {
                webLogicLog("Unable to lookup the EJBHome.
                        Verify the ejb JNDI name BMP_ItemHome on the WebLogic
                        server");
               throw ne;
              }
         }

  /**
   * This method is called by the waiter to cook the item.
   *
   * @param orderedItem       MenuItem object ordered item
   * @return                  object CookedItem
   */
       public void cookItem(MenuItem orderedItem){
              ItemHome home;
              ItemPK orderedItemPk;
              String EJBQLIngredients;
              String orderedItemName;
              String orderedItemServingSize;
              String orderedItemTaste;
              String orderedItemIngredients;
              String orderedItemTemperature;
              webLogicLog("cook Item called");
              int orderedItemId = orderedItem.getItemId();
              CookedItemImpl preparedItem = new CookedItemImpl();
              System.out.println("The ordered item desc is:"+
                      orderedItem.getItemDesc());
                      //call the entity bean now to get the attributes for the
                      cooked Item.
              try{
                     home = lookupHome();
                     orderedItemPk = new ItemPK(orderedItemId);
                     ItemInterface orderedItemInterface =
                             (ItemInterface)home.findByPrimaryKey(orderedItemPk);
                     System.out.println("Item interface object created"+
                             System.currentTimeMillis());
                     orderedItemName = orderedItem.getItemDesc();
                     preparedItem.setItemName(orderedItemName);
                     orderedItemServingSize =
                             orderedItemInterface.getItemServingSize();
                     preparedItem.setServingSize(orderedItemServingSize);
                     orderedItemTaste = orderedItemInterface.getItemTaste();
                     preparedItem.setTaste(orderedItemTaste);
                     orderedItemIngredients =
                             orderedItemInterface.getItemIngredients();
                     preparedItem.setIngredients(orderedItemIngredients);
                     orderedItemTemperature =
                             orderedItemInterface.getItemTemperature();
                     preparedItem.setTemperature(orderedItemTemperature);

                     InitialContext ic = getInitialContext("t3://local
                            host:7001");
                     SendMessagesToQueue messageSender =
                            new SendMessagesToQueue();
                     messageSender.init(ic, ORDERED_ITEMS_QUEUE);
                     SendMessagesToQueue.readAndSend(messageSender,preparedItem);
                     messageSender.close();
       //              return preparedItem;
              }
              catch(Exception e){
                     e.printStackTrace();
              }
              //changed here for JMS.

       }//end of cookItem

       private static InitialContext getInitialContext(String url)
       throws NamingException
       {
              Hashtable env = new Hashtable();
              env.put(Context.INITIAL_CONTEXT_FACTORY, WEBLOGIC_JNDI_FACTORY);
              env.put(Context.PROVIDER_URL, url);
              return new InitialContext(env);
    }

}


[bookmark: ch15list03]Listing 15.3 SendMessagesToQueue.java


/******************************************************************************
  * Class Name   : SendMessagesToQueue.java
  * Description  : Sends the prepared items on the queue
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.3
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.ejb.jms;

import java.io.*;
import java.util.*;
import javax.transaction.*;
import javax.naming.*;
import javax.jms.*;

public class SendMessagesToQueue
{
       //Defining context factory.
       //This is the default WebLogic's context factory.
       //This class can be found in the weblogic.jar package located in the
       // C:\bea\weblogic700\server\lib directory.
       public static final String WEBLOGIC_JNDI_FACTORY =
               "weblogic.jndi.WLInitialContextFactory";
       //defining the name of the JMS connection factory which contains our
              queues.
       //this has to be configured via the admin console.
       public static final String JMS_FACTORY =
               "learnweblogic7.jms.QueueConnectionFactory";

       //defining the name of the queue
       //to be used for sending OrderedItem Messages.
       public static final String ORDERED_ITEMS_QUEUE =
               "learnweblogic7.jms.orderedItemsQueue";

       private QueueConnectionFactory qConnFactory;
       private QueueConnection qConn;
       private QueueSession qSession;
       private QueueSender qSender;
       private Queue queue;
       public static ObjectMessage orderedMsg;

       /****
              Method to obtain the initial context of the queue factory
       ***/
       private static InitialContext getInitialContext(String
               contextProviderUrl)
       throws NamingException
    {
              Hashtable envHash = new Hashtable();
              envHash.put(Context.INITIAL_CONTEXT_FACTORY, WEBLOGIC_JNDI_FACTORY);
              //contextProviderUrl is "t3://localhost:7001" in case of weblogic
              envHash.put(Context.PROVIDER_URL, contextProviderUrl);
              return new InitialContext(envHash);
    }

         /**
          * Creates all the necessary objects for sending
          * messages to a JMS queue.
          *
          * @param ctx JNDI initial context
          * @param queueName name of queue
          * @exception NamingException if operation cannot be performed
          * @exception JMSException if JMS fails to initialize due to internal
                  error
          */
    public void init(Context ctx, String queueName)
          throws NamingException, JMSException
    {
          qConnFactory(QueueConnectionFactory) ctx.lookup(JMS_FACTORY);
          qConn = qConnFactory.createQueueConnection();
          qSession = qConn.createQueueSession(false, Session.AUTO_ACKNOWLEDGE);
          queue = (Queue) ctx.lookup(queueName);
          qSender = qSession.createSender(queue);
          orderedMsg = qSession.createObjectMessage();
          qConn.start();
    }

       public static void readAndSend(
               SendMessagesToQueue itemSender, CookedItemImpl cookedItem)
       throws IOException, JMSException
    {
              boolean quitNow = false;
              do {

                     itemSender.send(cookedItem);
                     System.out.println("Sent Message "+cookedItem);
                }while(!quitNow);
    }

        /**
          * Send a message to a JMS queue using this method.
          *
          * @params message  message to be sent
*@exception JMSException if JMS fails to send message
          * due to internal error
*/
          //public void send(ObjectMessage message)
         public void send(CookedItemImpl cookedItem)
                 throws JMSException
         {
/*              Vector itemsVector = new Vector();
              itemsVector.addElement("apple");
              itemsVector.addElement("orange");
              itemsVector.addElement("banana");*/
              orderedMsg.setObject(cookedItem);
              qSender.send(orderedMsg);
         }

         /**
          * Closes JMS objects.
          * @exception JMSException if JMS fails to close objects
          *            due to internal error
          */
         public void close()
                 throws JMSException
         {
              qSender.close();
              qSession.close();
              qConn.close();
         }

}


[bookmark: ch15list04]Listing 15.4 ReceiveMessagesFromQueue.java


/******************************************************************************
  * Class Name   : ReceiveMessagesFromQueue.java
  * Description  : Gets the prepared items from the queue
  * @author Mandar S. Chitnis, Lakshmi AM.       @version 1.3
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

package com.sams.learnweblogic7.ejb.jms;

import java.io.*;
import java.util.*;
import javax.transaction.*;
import javax.naming.*;
import javax.jms.*;

public class ReceiveMessagesFromQueue implements MessageListener
{

       //Defining context factory.
       //This is the default WebLogic's context factory.
       //This class can be found in the weblogic.jar package located in the
       // C:\bea\weblogic700\server\lib directory.
       public static final String WEBLOGIC_JNDI_FACTORY =
               "weblogic.jndi.WLInitialContextFactory";

       //defining the name of the JMS connection factory which contains our
               queues.
       //this has to be configured via the admin console.
       public static final String JMS_FACTORY =
               "learnweblogic7.jms.QueueConnectionFactory";

       //defining the name of the queue to be used for sending
       //OrderedItem Messages.
       public static final String ORDERED_ITEMS_QUEUE =
               "learnweblogic7.jms.orderedItemsQueue";

       private QueueConnectionFactory qConnFactory;
       private QueueConnection qConn;
       private QueueSession qSession;
       private QueueReceiver qReceiver;
       private Queue queue;
       private boolean quit = false;
       static Vector cookedItems = null;
       static int orderedItemsCtr=0;
       static int receivedItemsCtr=0;

/**
 * Message listener interface.
 * @param msg  message
 */

  // MessageListener interface
  public void onMessage(Message msg)
  {
    try {
         CookedItemImpl cookedItem=null;

         if(msg instanceof ObjectMessage){
                ObjectMessage objMsg = (ObjectMessage)msg;
              cookedItem = (CookedItemImpl)objMsg.getObject();
         }
         else{
              System.out.println("Error in message");
         }

      System.out.println("Message Received:");

         cookedItems.addElement(cookedItem);
         receivedItemsCtr++;
    } catch (JMSException jmse) {
      jmse.printStackTrace();
    }
  }

  /**
   * Creates all the necessary objects for receiving
   * messages from a JMS queue.
   *
   * @param   ctx       JNDI initial context
   * @param       queueName       name of queue
   * @exception NamingException if operation cannot be performed
   * @exception JMSException if JMS fails to initialize due to internal error
   */
  public void init(Context ctx, String queueName)
       throws NamingException, JMSException
  {
    qConnFactory = (QueueConnectionFactory) ctx.lookup(JMS_FACTORY);
    qConn = qConnFactory.createQueueConnection();
    qSession = qConn.createQueueSession(false, Session.AUTO_ACKNOWLEDGE);
    queue = (Queue)ctx.lookup(queueName);
    qReceiver = qSession.createReceiver(queue);
    qReceiver.setMessageListener(this);
    qConn.start();
  }

  /**
   * Closes JMS objects.
   * @exception JMSException if JMS fails to close objects due to internal error
   */
  public void close()
       throws JMSException
  {
    qReceiver.close();
    qSession.close();
    qConn.close();
  }
/**
  * main() method.
  *
  * @params args  WebLogic Server URL
  * @exception  Exception if execution fails
  */

  public static void main(String[] args)
       throws Exception
  {
    InitialContext ic = getInitialContext("t3://localhost:7001");
    ReceiveMessagesFromQueue qr = new ReceiveMessagesFromQueue();
    qr.init(ic, ORDERED_ITEMS_QUEUE);

    System.out.println("JMS Ready To Receive Messages
            (To quit, send a \"quit\" message).");

    // Wait until a "quit" message has been received.
    synchronized(qr) {
      while (! qr.quit) {
        try {
          qr.wait();
        } catch (InterruptedException ie) {}
      }
    }
    qr.close();
  }

  private static InitialContext getInitialContext(String url)
       throws NamingException
  {
    Hashtable env = new Hashtable();
    env.put(Context.INITIAL_CONTEXT_FACTORY, WEBLOGIC_JNDI_FACTORY);
    env.put(Context.PROVIDER_URL, url);
    return new InitialContext(env);
  }

  public static Vector getAllCookedItems(int itemsOrderedCtr){
       orderedItemsCtr = itemsOrderedCtr;
       checkIfAllItemsCooked();
         return cookedItems;
  }

  public static void checkIfAllItemsCooked(){
              if(orderedItemsCtr < receivedItemsCtr){
                     try{
                            Thread.sleep(100);
                            checkIfAllItemsCooked();
                     }
                     catch(Exception e){
                            e.printStackTrace();
                     }
  }
}











[bookmark: ch15lev1sec8] Message-Driven Beans

Consider an EJB scenario. EJBs are designed to be used in a synchronous environment. To include the facility of asynchronous messaging in the enterprise bean scenario, message-driven beans were introduced in the EJB2.0 specification. The functions of message-driven beans are a combination of the EJB and JMS functionalities. The obvious question that would arise is, what's so special about message-driven beans? Why shouldn't you use a pure JMS application, in case you need an asynchronous functionality? Well, to develop a sturdy, full-scale JMS application, you have to handle transactions, security, scalability, fault tolerance, concurrent message processing, and object life cycle. This is a pretty daunting task. However, all these are inbuilt into the EJB server, which makes your development much simpler and allows you to concentrate on your business functionality rather than the technology.

As is clear from the previous paragraph, message-driven beans are managed by the  vendor server's EJB container. A message-driven bean is always a message recipient. Similarly, in the WebLogic Server's sender-recipient model, a message-driven bean is analogous to a message recipient.

The WebLogic Server creates listeners to these queues at deployment time. Because these message-driven beans are container managed, the WebLogic Server automatically manages the removal and creation of message-driven beans so as to process other incoming messages.

Using the onMessage() method in your message-driven bean, you can obtain the obtain messages from a destination. This is done with the support of deployment descriptor files. The details of this are explained a little further in the life cycle description of a message-driven bean. You do not write a remote or home interface for message-driven beans because message-driven beans follow the asynchronous model, and both these interfaces are strictly synchronous by definition.

A message-driven bean connects to the JMS server using the "run-as" principle. The run-as element, set in the deployment descriptor file ejb-jar.xml, is used by the bean as an identity to interact with the JMS. The default value for this element is guest.  The destination type (queue or topic) is also specified in the deployment descriptor in the destination-type element.

In message-driven beans, permission to receive must be set in order to connect to either a remote destination or a destination in the same domain. To set the "receive" permission, an ACL (access control list) must be used. As explained in the earlier days, an ACL is a list of users or a group that has permission to access specific resources. The "receive" permission has to be granted to the ACL in the domain in which the message-driven bean is executed.

Although the functionality of message-driven beans makes them look very similar to the JMS destination's message consumer, there are many differences between the two:


	Because the WebLogic Server manages a message-driven bean totally, multiple instances of the message-driven bean created by the WebLogic Server enable asynchronous processing of multiple transaction requests.


	Message-driven EJBs have some very convenient security features and automatic transaction management.


	Message-driven beans are not tied to any other API. JMS consumers, on the other hand, are tied to session pools.


	Message-driven beans are allocated server space only on server startup, hence they judiciously utilize the WebLogic Server space. JMS consumers, on the other hand, are like normal Java classes, whose instances can be obtained as and when required by using the corresponding session JMS API.


	A message-driven bean cannot be associated with more than one queue or topic. A receiving application in JMS, however, can be associated with more than one destination.


	Unlike all other EJBs, a message-driven bean does not have remote and home interfaces and cannot be accessed directly. Only the WebLogic Server has access to the message-driven bean, and hence only the server can create a message-driven bean and pass the JMS messages to it.




[bookmark: ch15lev2sec14] Life Cycle of a Message-Driven Bean

When a message reaches the destination queue or topic, the WebLogic Server first obtains a new bean instance. The max-beans-in-free-pool parameter is used to obtain a new bean instance. If no instance is available because the maxbeans element value is equal to the max-beans-in-free-pool value (that is, because all the free beans in the pool have been taken up), the WebLogic Server waits until an instance is freed. If it gets a bean instance immediately, that instance is used.

If the max-beans-in-free-pool element value is not equal to the maxbeans element value and no instances of the bean are available in the free pool, the WebLogic Server creates a new instance by calling the ejbCreate() method.

The MessageDrivenContext of the bean is then set using the setMessageDrivenContext() method, associating this instance with a container context. The bean can use the getRollBackOnly(), setRollBackOnly(), and getUserTransaction() methods of the container context. The former two can be used only for container-managed transactions, while the last can be used for bean-managed transactions. The getCallerPrincipal() method and isCallerInRole() method should not be called by an instance of a message-driven bean.

When the destination associated with the bean receives a message, the WebLogic Server calls the bean's onMessage() method and executes the business functionality implemented in this method.

[bookmark: ch15lev2sec15] Example Message-Driven Bean

Listing 15.5 shows a sample code snippet for a message-driven bean called SampleMessageDrivenBean.

[bookmark: ch15list05]Listing 15.5 SampleMessageDrivenBean


public class SampleMessageDrivenBean implements MessageDrivenBean,
        MessageListener{
   public void ejbCreate(){
        System.out.println("EJB create called");
   }
   public void ejbRemove(){
        System.out.println("EJB remove called");
   }
       public void onMessage(Message inMessage) {
                    TextMessage msg = null;
                     try {
        if (inMessage instanceof TextMessage) {
            msg = (TextMessage) inMessage;
            System.out.println
                ("MESSAGE BEAN: Message received: "
                + msg.getText());
        } else {
            System.out.println
                ("Message of wrong type: "
                + inMessage.getClass().getName());
        }
      } catch (JMSException e) {
        e.printStackTrace();
        mdc.setRollbackOnly();
      } catch (Throwable te) {
        te.printStackTrace();
   }
}


Listing 15.6 contains a sample snippet of the corresponding deployment descriptor file, ejb-jar.xml.

[bookmark: ch15list06]Listing 15.6 ejb-jar.xml


<assembly-descriptor>
       <container-transaction>
              <method>
                     <ejb-name>SampleMessageDrivenBean</ejb-name>
                     <method-name>*</method-name>
              </method>
       <trans-attribute>NotSupported</trans-attribute>
       </container-transaction>
</assembly-descriptor>


Listing 15.7 shows a sample snippet of the corresponding entries in the weblogic-ejb-jar.xml file.

[bookmark: ch15list07]Listing 15.7 weblogic-ejb-jar.xml


<message-driven-descriptor>
    <destination-jndi-name>...</destination-jndi-name>
    <provider-url>WeblogicURL:Port</provider-url>
</message-driven-descriptor>
...
<stateless-session-descriptor>
       <pool>
              <max-beans-in-free-pool>500</max-beans-in-free-pool>
              <initial-beans-in-free-pool>250</initial-beans-in-free-pool>
       </pool>
</stateless-session-descriptor>


[bookmark: ch15lev2sec16] Message-Driven Bean Tips

Keep the following points in mind while developing your message-driven bean:


	A message-driven bean should implement the javax.ejb.MessageDrivenBean and javax.jms.MessageListener interfaces.


	Your bean class does not have a remote or home interface. Your bean implementation class will also implement the methods ejbCreate(), ejbRemove(), and onMessage().


	Because you are not creating the message-driven bean, the ejbCreate() method must not have any parameters passed to it. Also, this constructor of message-driven beans must not be declared as abstract, final, or static. The return type must be void. This method need not compulsorily use a throws clause. However, if it does, it should throw an application exception or a RemoteException(). The container uses this method to create an instance of the bean on the free pool.


	The ejbRemove() method is called by the container to remove instances of message-driven beans from the free pool. As in the ejbCreate() method, the ejbRemove() method cannot be declared as static or final, nor can it accept any parameters. Also, it cannot throw any application exceptions or a RemoteException().


	The container calls onMessage() method when a message is received on the destination. You can put in business logic related to the message obtained from the destination in this method. This method takes a single parameter of javax.jms.Message type. Also, this method must not be declared as final or static. An onMessage() method also cannot throw any application exceptions or a RemoteException().


	The message-driven bean class cannot define a finalize method, because the creation and destruction of beans is not in the jurisdiction of the bean provider.


	A message-driven bean can be deployed when the WebLogic Server starts up or on a running WebLogic Server. Deployment at startup can be achieved by placing the deployable EAR or JAR file into the Web application directory. Deployment on a running server requires you to place the deployable archive file in the applications directory of your domain or to deploy the bean through the Administration Console.


	For message-driven beans using bean-managed transactions, the receipt of a message that results in the container's calling the onMessage() method of the bean is always outside the scope of the transaction. In the case of a container-managed message-driven bean transaction, however, the WebLogic Server includes the receipt of the message as a part of the transaction only if the element transaction type is set to Required in the deployment descriptor ejb-jar.xml.


	In the case of a container-managed message-driven bean, the message is automatically acknowledged when the transaction is committed. In bean-managed message-driven beans, the semantics of the acknowledgment can be configured in the acknowledge-mode element of the deployment descriptor ejb-jar.xml.













[bookmark: ch15lev1sec9] Summary

In today's lesson, you learned about the emergence of the Java Message Service (JMS). You studied concepts about point-to-point messaging and publisher-subscriber messaging. There was then a brief discussion of the JMS API. You read about the J2EE specifications to which the JMS server must conform and the JMS API architecture. You then learned about the individual components of a message object and a few important interfaces of the API used in creating queues and topics.

From there, you went on to look at the WebLogic JMS architecture, the special features in point-to-point and publisher-subscriber messaging, and the important API of WebLogic JMS architecture. You saw the WebLogic-specific features of JMS.

The life cycle of a JMS application was the next topic. You saw how to configure destinations on the WebLogic Server and then implemented the sample restaurant application using JMS functionality.

The last topic was message-driven beans. The important methods and the important points of message-driven beans were covered in this lesson. Sample code snippets for developing a message-driven bean and its deployment descriptors were shown.










[bookmark: ch15lev1sec10] Q&A

	[bookmark: qad1e41882]Q1:	What is a message-driven bean?



	[bookmark: qad1e41887]
          A1:
        	A message-driven bean is similar to a JMS consumer. However, it has a number of advantages over a normal consumer in addition to being an EJB.



	[bookmark: qad1e41896]Q2:	What is the sequence of steps for creating the queue connection, queue session, and queue in a point-to-point application?



	[bookmark: qad1e41901]
          A2:
        	First, look for the WebLogic JNDI factory. Then, look for the JMS factory configured on your WebLogic Server. Finally, create a queue connection, a queue session, and a queue, in that order.















[bookmark: ch15lev1sec11] Workshop

The quiz and exercises are provided to help solidify your understanding of the material covered today. Answers to the quiz questions and exercises are in Appendix A. Try to understand the quiz and exercise answers before continuing tomorrow's lesson.










[bookmark: ch15lev1sec12] Quiz

	[bookmark: ch15que01]1:	What are the different kinds of messaging systems that you learned about today?



	[bookmark: ch15que02]2:	What are the two methods of message consumption?



	[bookmark: ch15que03]3:	What important points of the JMS specifications have to be implemented by the JMS provider in order to be certified as a J2EE-compliant server?

Second, the message must be delivered once and only once.



	[bookmark: ch15que04]4:	What are the different parts of a message object?















[bookmark: ch15lev1sec13] Exercise

	[bookmark: ch15que05][click here]	Write a program that calls a message-driven bean to display the String "Hello World" through the WebLogic log.















[bookmark: ch16]Day 16. Deploying Applications

Over the past 15 days, you have learned the different components of a J2EE application. You learned how to deploy each one of them separately. You also developed the components required for the MVC application. In real life, however, these components do not exist as separate entities but as a single package for a single application so that multiple applications can be hosted on one WebLogic Server. Today, you will see how to put together the components of a MVC application, which gives you a preview of the real-life scenario.










[bookmark: ch16lev1sec1] Before You Assemble the MVC Application

The MVC application is a standard J2EE architecture�based application. As a recap, the following are the components you have developed:


	Servlets


	JSPs


	EJBs




These components use JDBC, JNDI, JTA, and JMS for their functioning.

Of these, servlets and JSPs are included in the category of Web components. HTMLs, JSP tag libraries, and any files related to Web components, including static components, such as JavaScript, images, sounds, multimedia files, text files, and so on, are also included in this category. The deployment descriptor files used in these applications are


	web.xml� 
This file is an XML encoded file and is defined by the J2EE architecture. Its contents provide information about the contents of the WAR file of the Web components and about how the contents combine to make a single application. This file is placed in the /WEB-INF/ directory. The WEB-INF directory is not available to the client, but rather the contents of the directory are used by the Web application to service clients.



	weblogic.xml� 
This is a WebLogic-specific file that describes external resources. This file has the security realm mappings, JNDI resources mappings, session parameters, JSP parameters, container parameters, and character set parameters.





EJBs form another category, called Enterprise JavaBeans components. These include stateless session beans, stateful session beans, entity beans, and message-driven beans. The deployment descriptor files used in these applications are


	ejb-jar.xml� 
Based on a standard DTD defined by Sun Microsystems, this file defines the EJB type and its deployment properties.



	weblogic-ejb-jar.xml� 
This file contains WebLogic-specific deployment information for an EJB.



	weblogic-cmp-rdbms-jar-<bean name>.xml� 
This file is to be used specifically in case of container-managed persistence entity beans. Each CMP entity bean has a corresponding weblogic-cmp-rdbms-jar-<bean name>.xml file.





Finally, resource adapters are classified as connector components. Resource adapters have the necessary Java and native components required to interact with the Enterprise information systems. The deployment descriptor for the connector components is ra.xml. WebLogic supports both the EIS vendor's adapters and third-party resource adapters.

The JDBC, JNDI, JTA, and JMS components can be included either in the Web components or EJB components, whenever they are used in any of those components.

An Enterprise J2EE application mainly consists of these components packaged into archive files and the deployment descriptors. Web components are archived into a Web ARchive (WAR) file. This is a JAR file with a .war extension, made using Java's jar utility. Enterprise JavaBeans components are archived into a Java ARchive (JAR) file with the .jar extension, made using Java's jar utility. A Resource Adapter ARchive (RAR) file with a .rar extension is made using the vendor or third-party-specific resource adapter files.

To deploy your application, you need to package these components into a single package. You can do this by packaging them into an Enterprise ARchive (EAR) file (a Java archive file with an .ear extension). The following statement makes it easy to remember the components of an EAR file:


WAR + JAR + RAR + application.xml (inside the META-INF directory)
    + weblogic-application.xml (optional) = EAR


The application.xml file has information regarding the components included in the EAR file to be deployed.

You can also have a WebLogic-specific application file called as the weblogic-application.xml file.










[bookmark: ch16lev1sec2] Assembling Your MVC Application

Now you are ready to put together your MVC application for deployment. Figure 16.1 illustrates the general steps of deploying an enterprise application.

[bookmark: ch16fig01]Figure 16.1. General steps to deploy an application.

[image: graphics/16fig01.gif]


Follow these steps:

[bookmark: ch16pr01]

	
Create the directory structures for the Web component files and EJB component files. Your component files will go into these directories before you create your .war and .jar files. Figure 16.2 illustrates the directory structure for Web and EJB components.

[bookmark: ch16fig02]Figure 16.2. Directory structure for Web components and EJB components.

[image: graphics/16fig02.jpg]




	
Create a directory called MVC_Application, and create the directories web_components_src, ejb_components_src, and deployable_components.


	
Classify your components as Web components or EJB. Place your entity bean components, session bean components, constants classes, business object classes, exception classes, util classes, and ejb-jar.xml, weblogic-cmp-rdbms-jar-Flight.xml, weblogic-cmp-rdbms-jar-Passenger.xml, weblogic-cmp-rdbms-jar-TicketInfo.xml, and weblogic-ejb-jar.xml files into the ejb_components_src directory and run the batch file called compile_ejb_components. Make sure you alter the path of the MVC_APP_DIR variable to point to your MVC_Application directory. Also, make sure your transaction has been declared in the ejb-jar.xml file. This batch file creates the required directory structure, compiles the Java classes, and then runs the weblogic.ejbc command. After having done this, it creates the required .jar file and places it into the deployable_components directory.


	
The following files will fall into the category of Web components. Place all these files into the web_components_src directory:


	AirlineTicketBookingServlet.java


	CheckAvailFlightsPage.jsp, ConfirmFlightDetails.jsp, Error.jsp, Login.jsp, Message.jsp, RegisterUserProfilePage.jsp, ViewAvailFlightsPage.jsp, ViewFlightDetailsPage.jsp, ViewUserProfilePage.jsp


	web.xml, weblogic.xml


	weblogic-tags.jar


	airplane.jpg





	
Run the batch file called compile_web_components, which is available in Appendix C. Make sure you alter the path of the MVC_APP_DIR variable to point to your MVC_Application directory. Also, do not forget to add the EJB ear file made in the earlier step into the classpath, where the classloader for the Web components can find it. This batch file creates the directory structure required, compiles the Java classes, and places those files into the appropriate directories. It also copies the image files, XML files, and tag lib directory (tld) files into their appropriate directories. It then creates the .war file and places the .war file into the directory called deployable_components.

[bookmark: ch16note01]Note

You may have noticed that you have been instructed to place all the files in the EJB components first and then into the web_components_src directory. Also, you have not been instructed to add many of the files needed by the Web components into the web_components_src directory. The Web components refer to the EJB components in the code. Hence, for the Web components to be compiled, the EJB components need to be compiled first.

Since the files of the utils, constants, errors, and business objects packages are commonly used across both the Web and EJB components, and you are going to deploy the Web and EJB components as a single application, redundant occurrences of these files are not required. The Web components can gain access to files present in the EJB components that are added to the classpath before you compile the Web components.

However, if you are going to deploy the application and keep the Web and EJB components separate, you need to add all of the package files into the Web components directory. Otherwise, you will get an error while running the application.




	
Run the batch file called create_deployable_ear. Make sure you alter the path of the MVC_APP_DIR variable to point to your MVC_Application directory. This batch file creates the deployable enterprise archive file to be finally deployed.



[bookmark: ch16lev2sec1] Setting Up Your Database

Create a user with the user id mvcapp, password mvcapp, and URL jdbc:pointbase:mvcapp. Run the batch file pointbase_setup, from Appendix C. The commands in this batch file create the required tables, with the relationships and constraints, and insert some dummy data into the tables. You may enter some more information if you wish to do so. It also creates a table called Test with a dummy column. This table will be used by WebLogic to test the connections of the connection pool at regular intervals.

[bookmark: ch16lev2sec2] Creating Your Application Domain

Using the configuration wizard, create a new domain in your user_domains directory called mvc_app_domain. You will deploy your application into this domain. Create this domain as a managed server (with Admin Server configuration). Give your computer's name for the name of the Admin Server in the Value Administrative Server Info. In the next screen, specify the server name as mvcappserver. Specify the user name and password as mvcappserver for each of these values.










[bookmark: ch16lev1sec3] Deploying the MVC Application

Now, the next step is to configure your application domain to run your MVC application. You need to configure the connection pool in your domain and then deploy the EAR file.

[bookmark: ch16lev2sec3] Configuring the Connection Pool

Through the administration console, create a new connection pool called mvc_app_conn_pool. For this connection pool, specify the URL as jdbc:pointbase:mvcapp and the Driver Classname as com.pointbase.jdbc.jdbcUniversalDriver. Specify the user name of the Pointbase database in the properties as user=mvcapp. Specify the password of the database in the Properties attribute. Now, click the Testing tab, and enter the test table name Test. Select Test Reserved Connections and Test Released Connections. Select the server name in the Targets tab.

Your MVC application is a transactional one. Hence, you need to configure Tx Data Sources and not plain Data Sources. The Tx Data Sources link is under the Data Sources link. Create the Tx Data Source with the name mvcapp_tx_data_source and JNDI name mvc_app_tx_ds. Specify mvc_app_conn_pool as the connection pool name. Select Emulate Two-Phase Commit for non-XA driver. Also select Row Prefetch Enabled. Select the server name in the Targets tab. You have now deployed your Tx Data Sources, which are used in the MVC application.

[bookmark: ch16lev2sec4] Deploying Your EAR File

There are four methods of deploying your MVC application. You will do it each way. The first method is the hot deployment technique. The second method is the production deployment technique, also called two-stage deployment. The third method is to deploy your application using WebLogic Builder. Finally, the fourth method is to deploy your application via the command prompt using the weblogic.Deployer tool.

[bookmark: ch16lev3sec1] Hot Deployment

The hot deployment technique is the simplest and the fastest. It is meant for development purposes and is not recommended for production purposes. To employ this technique, put the EAR file into the applications directory of your mvc_app_domain. The server then automatically deploys your application. The server has to be running in development mode in order to perform a hot deployment.

[bookmark: ch16lev3sec2] Two-Stage Deployment

When an application was deployed in the WebLogic Server before the 7.0 release, the deployment sent a copy of the application to all the servers targeted by the deployment of this application. These would then deploy the application. If for some reason, such as a configuration pool not existing on one of these servers, the deployment of the application on one of these servers failed, the deployment state across all these servers would be inconsistent.

Now, with the two-stage deployment, the deployment first prepares all the targeted servers. This is called the preparation phase. The next phase, called the activation phase, activates the application across all these servers. Most errors in deployment are indicated in the preparation phase itself, and deployment of the application on the targeted servers does not proceed to the activation phase. If any error occurs in either of the phases, the deployment across the whole cluster fails. You can set the order of the applications' activation at startup.

You can carry out two-stage deployment in several ways. You'll first see how it can be done through the Administration Console.

[bookmark: ch16note02]Note

It is a good practice to test-deploy your Web components and EJB components separately. In this way, you can test whether your applications work properly. You can then deploy your whole EAR file, or you can deploy your application components separately. If you deploy your application components separately, they are considered to be separate applications.

The base application class loader loads the EJB component, whereas a child class loader is created to load the Web component. You will need to include the EJB remote and home interfaces within the Web component. The WebLogic Server uses stub and skeleton calls for calling the EJB classes. If you load your application as an EAR file, however, it is considered to be a single application, and a single class loader is used. In this case, you don't need to add the remote and home interfaces of the EJB component into the Web component. Also, the performance greatly improves when you deploy your application as a whole, rather than as components, because the WebLogic Server makes a direct Java method call by using call by reference to interact between the components. However, when your components are deployed as separate applications in order to avoid class loader conflicts, the WebLogic Server uses call by value and uses the RMI's subsystem to marshall and unmarshall facilities, even if the applications are within the same JVM. If you use EJB 2.0 local interfaces, you must deploy your application as an ear file.


 

[bookmark: ch16lev4sec1] Deploying Through the Administration Console

To deploy through the Administration Console, follow these steps:

[bookmark: ch16pr02]

	
Log on to your WebLogic Administration Console.



	
Expand the Deployments link in the left frame of the Administration Console.


	
Click the Applications link in the left frame.


	
Click the Configure a New Application link in the right frame.


	
You will get a screen that guides you through the installation process. In Step 1, you will see a link to upload your EAR file through your browser. Click the link and upload your EAR file. The deployer uploads this file to a staging directory. You will be brought back to the earlier screen, and you will see a link to your EAR file in the listing, as shown in Figure 16.3.

[bookmark: ch16fig03]Figure 16.3. Listing of your EAR file for mvc_app_domain domain.

[image: graphics/16fig03.jpg]



	
Click the AirlinesApp.ear file, which is the deployable file for your MVC application. You will now be shown a screen with steps 3, 4, and 5, like the one shown in Figure 16.4.

[bookmark: ch16fig04]Figure 16.4. Selecting the targeted server, naming your application, and deploying.

[image: graphics/16fig04.jpg]



	
Select the server mvc_app_server and transfer it to the Target Servers select list box. (Note: If you had servers in a cluster and had to deploy your application on this cluster, you would get to see a listing of your available servers here, and you could select the servers on which you want your application to be deployed.)


	
Name your application AirlinesApp. Be sure to name your application with this name because the web.xml file contains a mapping for your servlets and JSPs with this application name. If you decide to name it differently here, you will have to go back to your web.xml file, change it appropriately there, and perform the entire deployment procedure again.


	
Click the Configure and Deploy button. This was the second phase of your deployment. If for any reason the deployer is unable to deploy your file, you will see a screen like the one in Figure 16.5. You must then look at the server console, and you will see a stack trace of the error, where you can understand where the error has occurred. Notice that in the Administration Console, you will see False under the column Deployed. You will see a link Edit Application Descriptor on the top of the page. You can edit your application.xml file through this link. You will also see buttons to undeploy and redeploy your application.

[bookmark: ch16fig05]Figure 16.5. An error in deploying the application through the Administration Console.

[image: graphics/16fig05.jpg]



	
Once your application is successfully deployed, you will see Running marked as the Status of your application in the Deployment Activity section of your Administration Console. You will see a screen similar to the one in Figure 16.6.

[bookmark: ch16fig06]Figure 16.6. Successful deployment of the MVC application through the Administration Console.

[image: graphics/16fig06.jpg]




[bookmark: ch16lev3sec3] Deploying Through the WebLogic Builder

You can start your WebLogic Builder either through the Start Menu or through a command prompt. The link in the Start Menu calls the same command, which you will execute through the command prompt.

The command file to start the WebLogic Builder resides in the C:\bea\weblogic700\server\bin directory under the name startWLBuilder.cmd or startWLBuilder.sh file. To start this, open a DOS prompt, navigate to the directory containing the startWLBuilder file, and execute the command startWLBuilder.

When the builder starts up, select the AirlineApp.ear file through the File link in the toolbar. You will see a screen like the one in Figure 16.7.

[bookmark: ch16fig07]Figure 16.7. Selecting the application file in the WebLogic Builder.

[image: graphics/16fig07.jpg]


After selecting the file and deploying it through the WebLogic Builder, you will see a screen like the one shown in Figure 16.8.

[bookmark: ch16fig08]Figure 16.8. Deployed application on WebLogic Builder.

[image: graphics/16fig08.jpg]


[bookmark: ch16lev3sec4] Deploying Through the Command Prompt Using weblogic.Deployer

Open a DOS prompt and set the environment using the setEnv file in your domain directory. Deploy your application using the following command:


java weblogic.Deployer �activate �nostage �source C:\MVC_Application\ 
        deployable_components\AirlinesApp.ear �user mvcappserver
�password mvcappserver











[bookmark: ch16lev1sec4] Running Your MVC Application

Once your application is successfully deployed, you can start using it. To do this, open a browser window, and in the address bar, type http://localhost:7001/AirlinesApp/Welcome. This will open the first page of your application. You learned about alias names for servlets and JSPs on Days 5, "Writing JavaServer Pages (JSP)," and 6, "Advanced JavaServer Pages Techniques." Here "Welcome" is an alias name for the JSP CheckAvailFlightsPage.jsp. From here you can navigate around your application.










[bookmark: ch16lev1sec5] Important Development Tips

While developing applications in WebLogic Server, it is helpful to keep a few important points in mind. These points are listed here for the specific application deployment environments.

[bookmark: ch16lev2sec5] Single-Server Environment

The following points are important while developing in a single-server environment:


	While developing, keep your files in an exploded format. This will reduce your effort and the time overhead of creating archive files and redeploying each time you find an error in your program.


	Place the compiled servlet classes directly into the classes directory of your domain's applications/your web app/WEB-INF directory. In this way, every time you rewrite the servlet, the servlet gets reloaded automatically.


	You can place your JSPs in the Web application directory of your domain's applications directory directly to view changes in your application.


	To redeploy your Web application's deployment descriptors or any other file while deploying your application in an exploded format, you need to have a file called REDEPLOY in your WEB-INF directory or META-INF directory, depending on the kind of application you are deploying. The contents of this file are not important. It could be an empty file, too. When you wish to redeploy your Web application's classes, modify the REDEPLOY file (you could just add a space or a full stop to modify it!) after updating your files in the deployment directories. The change in timestamp of the REDEPLOY file will prompt the WebLogic server to reload the deployment descriptor files.


	To redeploy your application when you are using the archived files format, just copy the new file into the applications directory again. The server detects the new file and redeploys the application. To undeploy your application, just delete the archived file from the applications directory.




[bookmark: ch16lev2sec6] Multiple-Server Environment

While working in a multiple-server environment, it is recommended that you use the weblogic.Deployer tool. To redeploy any particular component or file, use the �activate option along with the name of that component or file to redeploy that particular component or file. This results in the change being incorporated onto all the servers.

[bookmark: ch16lev2sec7] General

A few general tips for deploying your J2EE applications on WebLogic Server 7.0 are as follows:


	Any application having more than one module in it should always have a META-INF/application.xml file, which describes and enlists all the modules in the application.


	It is very convenient to take a few minutes to prepare a proper batch file, which will execute all the steps required to set the classpaths, delete the existing class files, compile the new files from your development directory into the deployment directories, or any other steps that would be required. This will reduce effort on your part, and it also reduces possible errors during development.


	Automatic deployment should be used only for development mode in single server environments.













[bookmark: ch16lev1sec6] Troubleshooting

After deploying the application, you may encounter several problems. These are detailed in the following list, along with possible solutions:


	You tried deploying your application, but it did not get deployed. You got an error on the Administration Console saying that the JNDI name of your Data Source was not found.
Solution: 
Check whether the name you have specified in the weblogic-cmp-rdbms-jar.xml file is exactly the same as what you have mapped in Tx Data Source settings.



	You tried deploying your application, but you got an error on the console saying that the connection pool does not exist.
Solution: 
Check the name of your connection pool in the Tx Data Source settings. This should be exactly the same as the name of your connection pool. This name setting is case sensitive.



	When you type out the address http://localhost:7001/AirlinesApp/Welcome, you get a message saying "File not found."
Solution: 
First, check to see whether you have placed the JSP files in the correct directory. Then check your web.xml file to see whether you have properly mapped the location of the files to the names of the files. These are the most common errors.



	Your application deployed, and you tried out the first navigation. After typing out the search criteria, you didn't get any results, although your database has values exactly matching your query. You got a message saying that your EJB was not found.
Solution: 
The weblogic-ejb-jar.xml has a mapping for the local-jndi-name tag to map to your local EJB. If you map your EJB jndi name in the jndi-name tag instead, you will encounter this problem.














[bookmark: ch16lev1sec7] Summary

Today you saw how to deploy the MVC application that you have been developing over the past 15 days. You saw how the J2EE application is divided into Web components, EJB components, and resource adapter components, and you saw the deployment descriptor files associated with each of them. You then saw the corresponding archive files to be made for them. The application.xml and web-application.xml files to be made for deploying the application were covered next.

The general formula to be kept in mind to deploy an application is


WAR + JAR + RAR + application.xml (inside the META-INF directory)
    + weblogic-application.xml (optional) = EAR


You then created these archive files and the final deployable file.

You created the domain for deploying your application. You then configured your domain for the required connection pool and Tx Data Source.

You saw how to deploy your application using four different methods: hot deployment, two-phase deployment using the Administration Console, WebLogic Builder, and weblogic.Deployer.

Finally, you were given some important tips to keep in mind while developing and deploying your application.










[bookmark: ch16lev1sec8] Q&A

	[bookmark: qad1e43168]Q1:	Is it possible to include a client .jar inside the deployable EAR file? If yes, how is it done?



	[bookmark: qad1e43181]
          A1:
        	You can include your client's .jar file inside the deployable EAR file. The application.xml file of the deployable EAR is used to list the components of the server side. Similarly, for the client side, a client_application.xml file exists. The client-side components look at the client_application.xml file, whereas the server-side components refer to the application.xml file. Also, an XML file, named the same as the client .jar file deployed with a .runtime following it, is required. For example, if the client .jar file you deployed is client.jar, you will have an XML file called client.runtime.xml. In this way, you can include a client .jar inside a deployable EAR.















[bookmark: ch16lev1sec9] Quiz

	[bookmark: ch16que01]1:	If you are going to carry out two-phase deployment, how will you deploy the application on multiple servers?



	[bookmark: ch16que02]2:	What are the constituents of an EAR file?



	[bookmark: ch16que03]3:	Where should your application.xml file be placed in your EAR file to be deployed?



	[bookmark: ch16que04]4:	How will you hot-deploy your application?



	[bookmark: ch16que05]5:	When will you use two-phase deployment?



	[bookmark: ch16que06]6:	What is the advantage of two-phase deployment?















[bookmark: ch17]Day 17. Debugging Applications

In yesterday's session you learned how to integrate the different parts of the MVC application you have built during the past three weeks. Also, you learned how to deploy the three layers of the MVC application: controller, view, and model.

Today you will study debugging applications, an area that will surely be of help to you. You will cover the four different techniques involved: debugging, assertion, tracing, and logging. After this you will learn about the support provided by WebLogic Server for logging. Finally, you will touch on the new logger API that is available with the JDK 1.4.










[bookmark: ch17lev1sec1] Introduction to Debugging Techniques

The development process is replete with areas where tools can be used. The need to debug applications is an inherent part of the development process. From the point at which a piece of code is written and executed, developers need to verify that the application does what it is supposed to do. This is where debugging techniques come in. Debugging techniques help developers trace the flow of execution of the application and the intermediate state of the application.

Techniques for understanding the flow of execution are not limited to developing an application. These techniques are equally relevant when an application is deployed. Consider a scenario where customers using your application are facing problems. Because the application is at your customer's site, you cannot use your development tools to solve the problems. What do you do? The next best option is to re-create the problem in your development environment, find the problem, and fix it. The only hitch is that you do not know what your customers were doing when the problem occurred. Software applications behave differently in different scenarios and errors may or may not occur consistently for all scenarios. Wouldn't it be helpful if your application could record which steps are being executed so that you could accurately re-create the conditions under which the errors occurred?

From the preceding example, there are three primary techniques that can be used:


	Debugging� 
Debugging means to determine the flow of execution in an application.



	Assertion� 
Assertion involves use of conditional checkpoints in an application. The checkpoints determine whether an application is executing properly, based on the state of the conditional checkpoints.



	Tracing� 
Simply put, tracing is identifying the trail of the application. Tracing is performed either during development or when an application is installed and running at a deployed site.



	Logging� 
Logging is essentially recording the activity of the application. Logging can be performed either during development or at a deployed site.





Even though all of these techniques seem similar and intertwined, there are certain areas where you would favor one technique or another. Take a look at these techniques to understand them better.










[bookmark: ch17lev1sec2] Debugging

Debugging an application involves trying to determine the state of the application at different stages during its execution. Debugging is essentially an "intrusive" activity that probes the condition of the application. For developers, debugging is a means of verifying that the application is running properly. There are different ways to carry out the debugging of an application. Because you will be focusing on writing Java applications, let's cover techniques relevant to those applications.

When the Java Development Kit was introduced, there were no IDEs available for writing source code. IDE, as the name connotes, is a full-fledged integrated development environment that provides support not only for writing formatted source code but also for allied activities like compiling, executing, and debugging applications. IDEs come with sophisticated debugging functions such as setting break points, inspecting contents of variables, putting a watch on variables, changing the flow of execution from the "normal" flow defined in the source code, and so on.

Where an IDE is not available or the use of an IDE is not possible, the simplest "low tech" way to perform debugging is by printing out the contents of the variable or data on the standard output console. In Java applications you can do this by introducing System.out.println statements in the source code. An example of a debug statement that shows what exception has occurred is given here:


catch(Exception e) 
{
    System.out.println("***************");
    System.out.println("Exception occurred in method m1()." + e.getMessage());
    System.out.println("***************");
}


This code snippet shows that the application displays a message identifying where the message occurred and the details of the exception that occurred. The debug message is written to the stdout and therefore is displayed on the console.

[bookmark: ch17lev2sec1] The printStackTrace() Method

The printStackTrace() method is another feature that can be used to debug Java applications when an exception occurs. The printStackTrace() method is an overloaded method and can be used in different ways. The simplest form is to invoke the printStackTrace() method of the Exception object without any parameters, as follows:


catch(Exception e) 
{
    System.out.println("***************");
    System.out.println("Exception occurred in method m1()." + e.getMessage());
    e.printStackTrace();
    System.out.println("***************");
}


Alternatively, if the stack trace needs to be written to persistent storage, such as a file, you can use printStackTrace() with either a PrintWriter or PrintStream object passed as a parameter. The printStackTrace() method can use either of these objects to write the stack trace data.

In addition to simple print statements, you can use more sophisticated techniques, such as introducing severity levels, along with the debug messages. You can define the critical points in the application, which can be assigned different severity levels. The severity level can then be printed out, which enables application users to understand how serious the problem is. This helps other applications that may be, for example, monitoring the health of your application to determine the severity of the error in order to perform any notifications (or any other actions) as required.

The downside of introducing debug statements in your Java code is that these remain in the executable�that is, the .class file�when your source code is compiled. Unlike Java, C/C++ languages have powerful compile time preprocessors that can be used to keep debug statements embedded in the executable file until they are no longer required (for example, at the end of development). The debug statements can be turned on and off by changing a compile time preprocessor directive. If you need to have similar switch-on/switch-off capability for your debug statements, you can do it by using a static variable as a flag. Before executing any debug statements, you should check for the state of the flag in your source code. If the state of the flag is true, you can execute your debug statements; otherwise, you can skip execution.

The value of the debug flag can be set by reading a property using the Properties class. The property itself can be set and passed to the JVM while executing the Java application.

Here's an example:


class MyDebugHelper 
{
    public static int WARNING = 0;
    public static int LOW = 1;
    public static int MEDIUM = 2;
    public static int HIGH = 3;

    public static void debug(int severityLevel, Object inpObj, String message)
    {
        System.out.println("*******************************");
        System.out.println("DEBUG for " + inpObj);
        System.out.println("Severity Level: " + severityLevel);
        System.out.println("Message: " + message);
        System.out.println("*******************************");
    }
}
class MyApp
{
    public boolean debugFlag = false;
    MyApp()
    {
         // set the debug flag
         Properties inputProp = new Properties();
         debugFlag = Boolean.getBoolean(inputProp.getProperty("DEBUG_FLAG"));
    }

    public void myMethod1()
    {
         ...
         // perform processing
         if(debugFlag)
         {
              MyDebugHelper.debug(MyDebugHelper.MEDIUM, inpData,
                      "Incorrect value passed as input in inpData variable!");
         }
}


This code snippet shows the debug class MyDebugHelper, which provides the necessary debug functionality to any application. The method debug() of the MydebugHelper class is the actual method that will be used by any application for introducing debug statements. The MyDebugHelper class has four levels for the severity of the error: LOW, MEDIUM, HIGH, and WARNING. The debug() method takes the severity level, an input object (to display the contents of the object), and a message as input parameters sent by any application performing debugging. The parameters are then displayed in a neatly formatted output on the console.

Take a look at the application class MyApp. The constructor of the MyApp class reads the property DEBUG_FLAG and sets the Boolean value of the property to the debugFlag instance variable. The getBoolean() method of the Boolean class is used to return a Boolean true value if there is a property DEBUG_FLAG with a string value true set. Otherwise, the getBoolean() returns a Boolean false value. After the appropriate initialization of the debugFlag variable, the debugFlag variable can be used anywhere in the class to switch on or off debug statements in the class. An example of this is in the myMethod1() method of the MyApp class.

How do you set the value of the DEBUG_FLAG property? You could do this simply by passing the DEBUG_FLAG as a property while executing the class MyApp, as follows:


java �DDEBUG_FLAG=true MyApp 


The �D option, as the JDK documentation states, can be used to pass any properties to classes loaded in a JVM.

The debugging technique of displaying messages on the console is the easiest to implement. Developers can identify the cause of the exception and where it occurred by studying the debug messages that appear on the console. The downside of this technique is that it is too simplistic and not very practical when there are a lot of messages displayed on the console. Moreover, because these are displayed on the console, a history of the previous messages is not available. To get around this, you can redirect the output generated on the console to a file. You will learn more about this in the logging section later today.










[bookmark: ch17lev1sec3] Assertion

Another variation of debugging is the assertion technique. This is done by inserting assertion statements in the application's code. An assertion statement is a logical check in the source code that determines the condition of the application at certain checkpoints in the application. The checking done by an assertion statement is normally a check of certain important conditions at different stages in the application that evaluates to a Boolean value. The assertion statement uses this Boolean value to determine a success or failure. When encountering a failure, the assertion statement can throw an exception that may even result in the application terminating its execution flow.

[bookmark: ch17note01]Note

Assertion statements can be viewed as active debugging because the developer predefines halting or redirecting the execution based on certain conditions. The other debugging techniques are essentially passive debugging because the developer has not predefined any action to be taken.


 

Assertions are a feature of C/C++ languages and prove to be an extremely useful technique for debugging applications. In C/C++ languages, assertion statements can be easily built and switched on/off by the preprocessor with a compile-time flag. Because Java does not have a preprocessor, such compile-time activities cannot be easily performed. Consequently, preprocessing can be built a couple of ways: through enabling or disabling debug or assertion statements by checking the value of a static variable of an application class that acts as a flag. The caveat is that in Java applications, the debug or assertion statements stay in the .class file, whereas in C/C++, you simply change the compiler directive and recompile the application, which then strips the debug statements out of the executable file.

Take a look at the following example of using assertion statements:


class MyAssertHelper 
{
    public static void assert(boolean checkPointFlag, String methodName)
    {
        if(!checkPointFlag)
        {
            System.out.println("Assertion failed at " + methodName "!");
            System.exit(1);
        }
    }
}

class MyApp
{
    public static void myMethod()
    {
        ...
        // perform application processing
        // place assert statement
        MyAssertHelper.assert((myInputData == null), "MyApp.myMethod()");
        ...
    }
}


The expression that checks for the null condition of the myInputData variable evaluates either to a Boolean true or false value. This evaluation result and the method name where the assert statement is called are passed as parameters to the static assert() method. The assert() method checks the evaluation result of the expression used as a checkpoint. If it evaulates to a false value, the assert() method displays the assertion failed message on the standard output and exits the application.
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Debugging techniques, as you saw in the previous sections, are tuned for development activities. Applications deployed at customer sites do not contain any debugging information. In a scenario where an application deployed at a customer site fails, you must re-create the problem in your development environment before you can identify the causes and fix the problem. In order to re-create a problem, you need to replicate the exact steps that a user took, including the data entered. That is easier said than done! Users perform numerous activities using software applications as a part of their business processes. Needless to say, there are a lot of variations that can happen in even the simplest business processes. What you need is a mechanism where the application reveals the steps that the user executed, even what data was entered. This is possible by introducing trace statements in the source code of your application.

A trace statement is a statement inserted at different points in the source code that identifies what module or component is being executed when the application is running. You can view the output of the trace statements either on the console or in a trace file.

Trace statements, like debug statements, can be designed to be switched on or off in applications. The following code snippet shows an example of a simple trace statement added to the source code:


import java.text.*; 
import java.util.*;

class MyTraceHelper
{
    private static SimpleDateFormat sdf =
            sdf.getDateTimeInstance(DateFormat.SHORT, DateFormat.MEDIUM);

    public static void trace(Object inpObj, String message)
    {
        System.out.println("*******************************");
        System.out.println("TRACE for " + inpObj);
        System.out.println("Date and Timestamp: " + sdf.format(new Date()));
        System.out.println("Message: " + message);
        System.out.println("*******************************");
    }
}

class MyApp
{
    public boolean traceFlag = false;
    MyApp()
    {
         // set the trace flag
         Properties inputProp = new Properties();
         traceFlag = Boolean.getBoolean(inputProp.getProperty("TRACE_FLAG"));
    }

    public void myMethod1()
    {
         ...
         // perform processing
         if(traceFlag)
         {
              MyTraceHelper.trace(inpData, "Input data has been read.");
         }
    }
}


The application MyApp uses the trace() method of the MyTraceHelper class to invoke trace statements embedded in the source code. The trace() method displays the contents of the object and the message passed as parameters to the method along with a date and time stamp. This enables easy interpretation of the trace output generated on the console.

To recap, tracing is an extension of debugging and uses techniques that are similar to debugging. The primary difference between tracing and debugging techniques is where they are applied. Unlike debugging, tracing is used when applications are deployed at customer sites rather than in a development environment.
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In order to store the output generated by the application that is displayed on the console, "stdout" can be written to a log file.

Output generated as a result of debugging or tracing statements can be easily redirected to a log file. The advantage of using log files to store the output is that you can view the output independently of the application being executed. For example, the output generated by debug statements can be viewed by a developer and analyzed much more easily than having to scan the statements scrolling by on the console! Similarly, it makes a lot more sense to have the output of trace statements logged to a log file. The log file can then be independently analyzed by developers to help them understand what actions took place when a problem occurred.

The following code snippet shows the use of a log file for logging trace and debug statements:


class MyLoggingHelper 
{
    public static int WARNING = 0;
    public static int LOW = 1;
    public static int MEDIUM = 2;
    public static int HIGH = 3;

    private static SimpleDateFormat sdf =
            sdf.getDateTimeInstance(DateFormat.SHORT, DateFormat.MEDIUM);

    private static FileWriter logFileWriter;

    public openLogFile(String inpFileName)
    {
         logFileWriter = new FileWriter(inpFileName);
    }

    public static void debug(int severityLevel, Object inpObj, String message)
    {
         logFileWriter.write("*******************************");
         logFileWriter.write("DEBUG for " + inpObj);
         logFileWriter.write("Severity Level: " + severityLevel);
         logFileWriter.write("Message: " + message);
         logFileWriter.write("*******************************");
    }

    public static void trace(Object inpObj, String message)
    {
         logFileWriter.write("*******************************");
         logFileWriter.write ("TRACE for " + inpObj);
         logFileWriter.write ("Date and Timestamp: " + sdf.format(new Date()));
         logFileWriter.write ("Message: " + message);
         logFileWriter.write ("*******************************");
    }

    public closeLogFile()
    {
         logFileWriter.close();
    }

}


Each of the domains in WebLogic Server has its own log file. The log file named myserver.log is located in the myserver directory of every domain that is present in the WebLogic Server. For example, for the domain mydomain, the log file myserver.log is located in the directory


%BEA_HOME%\user_domains\mydomain\myserver 


Figure 17.1 shows the directory structure where the log files are located in WebLogic Server.

[bookmark: ch17fig01]Figure 17.1. Directory structure showing the log file in the mydomain domain in WebLogic Server.
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Log files can get really huge if proper housekeeping is not done. WebLogic Server keeps the size of the active log file relatively small and it archives the remaining logged data in archived log files.

Now you will see how WebLogic Server supports logging for applications and components deployed on WebLogic Server.

[bookmark: ch17lev2sec2] WebLogic's Support for Logging

WebLogic Server provides an entire logging framework for applications and components that are deployed on it. The logging framework spans logging debug and error messages to viewing the logged messages in the Administration Console. It also has an added ability to listen for logged messages.

WebLogic Server provides a log file to log messages, a Log Manager that maintains and manipulates the log messages, a filter to filter the types of logged messages, and a Log Broadcaster to send the filtered log messages to the central administration server (if the WebLogic Servers are arranged in a cluster). On the WebLogic Server that acts as an administration server, a listener is present to listen for the broadcasted log messages. These broadcasted messages are then filtered, and a subset of the broadcasted messages are then recorded so that they can be viewed later.

WebLogic Server uses the i18n internationalization framework that comes with the JDK. The i18n framework enables applications to define and use messages in different languages in Java applications. WebLogic Server leverages this ability to specify messages for different languages or message formats for its logging framework.

The logging services provided by WebLogic Server fall under three main areas: logging messages to the WebLogic Server log, viewing the WebLogic Server log, and broadcasting log messages to the administration server. You'll examine these services next.

[bookmark: ch17lev3sec1] Logging Messages to the WebLogic Server Log

Before you can log messages from your application, you'll need to create the logged messages. Log messages in WebLogic Server are bundled together in a message catalog XML file. Use the WebLogic Message Editor (weblogic.MsgEditor) utility to create these log messages. Log messages in the message catalog can contain parameters if required. A sample message catalog (MyAppMsg.xml) XML file is given here:


<?xml version="1.0" encoding="UTF-8"?> 
<!DOCTYPE message_catalog PUBLIC "weblogic-message-catalog-dtd"
        "http://www.bea.com/servers/wls600/msgcat.dtd">
<message_catalog
   i18n_package="com.sams.learnweblogic7.msg"
   l10n_package="weblogic.i18n"
   subsystem="MyAppModule"
   version="1.0"
   baseid="500000"
   endid="500100"
   loggables="false"
   >
   <!--  MyApp debug message one.-->
   <logmessage
      messageid="500000"
      datelastchanged="1026791920293"
      datehash="1460152857"
      severity="error"
      method="debug"
      stacktrace="true"
      >
      <messagebody>
         Error has occurred in method method1().
      </messagebody>
      <messagedetail>
         Error has occurred in method method1() of class MyApp.
      </messagedetail>
      <cause>
         Input data incorrect.
      </cause>
      <action>
         Verify input data.
      </action>
   </logmessage>
</message_catalog>


After creating the log messages, you need to compile the message catalog using the i18ngen utility. The i18ngen (weblogic.18ngen) utility parses the message catalog and generates a Java class for the message catalog. The different messages in the catalog are converted into methods of the generated Java class. To generate the Java class for the message catalog MyAppMsg.xml (created in the preceding code), give this command:


java weblogic.18ngen �i18n MyAppMsg.xml 


This will create the Java file MyAppMsgLogger.java. The code of this generated class is as follows:


package com.sams.learnweblogic7.msg; 

import weblogic.logging.MessageLogger;
import weblogic.logging.Loggable;
import java.util.MissingResourceException;

/**
 * Copyright (c) 2002 by BEA Systems, Inc. All Rights Reserved.
 * @exclude
 */
public class MyAppMsgLogger
{
  /**
   * Error has occurred in method method1().
   * @exclude
   *
   * messageid:  500000
   * severity:   error
   */
  public static String debug()  {
    Object [] args = {  };
    MessageLogger.log(
       "500000",
       args,
       "weblogic.i18n.MyAppMsgLogLocalizer");
    return "500000";
  }
}


Finally, applications or application components can use this Java class to log the messages at different points as required:


import com.sams.learnweblogic7.msg.*; 

class MyApp
{
    public boolean debugFlag = false;
    MyApp()
    {
         // set the debug flag
         Properties inputProp = new Properties();
         debugFlag = Boolean.getBoolean(inputProp.getProperty("DEBUG_FLAG"));
    }

    public void myMethod1()
    {
         ...
         // perform exception handling
         if(debugFlag)
         {
              MyAppMsgLogger.debug();
         }
    }
}


[bookmark: ch17lev3sec2] Viewing the WebLogic Server Log

The messages generated by different applications and components in WebLogic Server are logged to a log file. The contents of the log file can be viewed using the Administration Console. Because you can have different domains in an instance of a WebLogic Server, there are domain-specific message logs that can be viewed using the Administration Console. In addition to viewing log messages, you can also search and configure log file settings using the Administration Console.

Figure 17.2 shows the contents of the log file viewed using the Administration Console.

[bookmark: ch17fig02]Figure 17.2. Administration Console displaying the contents of a log file of the myserver server in the mydomain domain in WebLogic Server.
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[bookmark: ch17lev3sec3] Notification Mechanism for the WebLogic Server Log

WebLogic Server provides a notification mechanism based on the Java Management Extensions (JMX) API to enable broadcasting of log messages to the administration server. Any application or component deployed on any WebLogic Server instance can write its messages to the log file. The administration server listens for these log messages and copies them over to the domain-wide log file. The caveat is that the log messages with the severity level DEBUG are not broadcast to the administration server.

In addition, you can write custom listeners for the log messages. You can also write monitoring applications that listen for log messages, similar to the administration server. Then your monitoring application can perform appropriate action after interpreting the log messages, such as sending an e-mail (using the JavaMail API) or pager notification to the administrator of the application or component that failed.

To create a notification listener used by a monitoring application that is located in the same JVM as the application that is being monitored, your monitoring application needs to implement the handleNotification() method of the javax. management.Notification.NotificationListener interface. The handleNotification() method receives a WebLogicNotification object (a subclass of the Notification base class) as a parameter whenever the monitoring application receives a log message. The contents of the WebLogicNotification object are the log message and other relevant data:


import javax.management.Notification.*; 

class MyMonitoringApp implements NotificationListener
{
    WebLogicNotification myWLN = null;
    public void handleNotificationListener(
            Notification inpNotification, Object inpObj)
    {
         myWLN = (WebLogicNotification) inpNotification;
         System.out.println(myWLN.getMessage());
    }
}


For monitoring applications located on a physically different machine, the monitoring application must implement the RemoteNotificationListener interface instead.

As an alternative to this elaborate process of creating log messages in a catalog, you can use the weblogic.logging.NonCatalogLogger APIs provided by WebLogic Server. With the NonCatalogLogger APIs, you can embed debug messages directly in the source code of the application without any compiling of log messages. In addition, you can define severity levels such as DEBUG, INFO, WARNING, and ERROR for the log messages of your application.

A code snippet using the NonCatalogLogger API is given here:


import weblogic.logging.*; 

class MyApp
{
    NonCatalogLogger myAppLogger = new NonCatalogLogger("MyApp.log");
    ...
    public void myMethod1()
    {
         try
         {
              // do some processing
              // trace statement
              myAppLogger.info("Check point 1 � data reading succesful!");
              // warning statement
              if(inpData.length() > MAX_LENGTH_POSSIBLE)
                   myAppLogger.warning("Input data is longer than required.
                           Please check the input data!");
         }
         catch(Exception e)
         {
              // exception logging
              myAppLogger.debug("Error occurred while reading data!" +
                      e.printStackTrace());
         }
    }
}


Finally, take a look at the support provided in the new JDK 1.4 for logging in Java applications.

[bookmark: ch17lev2sec3] Logging Support in JDK 1.4

Sun has provided explicit support for logging in Java applications using a new API in the JDK 1.4 called the Logger API. The Logger API consists of the following set of classes and interfaces:


	Logger� 
A Logger class is the most important class used in the Logger API. An instance of the Logger class is used by an application to log the messages and interact with the logging framework. The Logger class provides different overloaded log() methods that can be used by applications to write messages.



	Handler� 
A Handler class obtains the logged messages in the form of LogRecords from the logger and forwards them to the appropriate media for writing. The different handlers that are available are ConsoleHandler, FileHandler, SocketHandler, StreamHandler, and MemoryHandler. These handlers are specialized for writing the logged messages to the console, developer-specified file, network connection, binary stream, or buffer in memory.



	LogRecord� 
The LogRecord class encapsulates a single logged message. A log record contains the logged message, message level, information about the class that logs the information, and the time stamp.



	Filter� 
In addition to the log levels, if control over any logged record is required, the Filter interface should be implemented.



	Formatter� 
The logging API also provides the ability to format the logged messages. This is done using the two formatter classes provided: SimpleFormatter and XMLFormatter. The SimpleFormatter class formats the logged messages as text data while the XMLFormatter class formats the messages in an XML file.



	Log level� 
A developer can define levels for the logged messages. The different levels available are: SEVERE, WARNING, INFO, CONFIG, FINE, FINER, and FINEST. These levels are used to control and interpret the logging output. To switch the logging feature off or on, there are two additional levels provided: OFF and ALL.














[bookmark: ch17lev1sec6] Summary

Today you studied the different techniques that can be used for debugging applications: debugging, tracing, assertion, and logging. After this, you learned how you can use the logging services provided by WebLogic Server, namely the message catalog framework. You covered how to create a message catalog and use it in applications and components deployed on WebLogic Server, how to view the log files using the Administration Console, and how to use the notification API of WebLogic Server to write custom listeners for different applications deployed in WebLogic Server. Finally, you got an overview of the new Logger API included with JDK 1.4.

Tomorrow you will cover the administration and security features of WebLogic Server.










[bookmark: ch17lev1sec7] Q&A

	[bookmark: qad1e44163]Q1:	How do I filter the messages received by the notification listener in the WebLogic Server logging framework?



	[bookmark: qad1e44168]
          A1:
        	To enable filtering of log messages, the notification listener must implement the javax.management.NotificationFilter interface. You should write the necessary filtering or parsing functionality in the isNotificationEnabled() method. The contents of the logged message are wrapped in the WebLogicLogNotification object.



	[bookmark: qad1e44183]Q2:	When is it recommended to use the i18n message catalog framework, and when to use the NonCatalogLogger API?



	[bookmark: qad1e44191]
          A2:
        	For enterprise applications that potentially require displaying and logging messages in different languages, or for easier management of a large number of messages, you would be better off using the i18n message catalog framework. Even though initially more effort is required, in the long run this framework is easier to maintain and expand for different languages. The NonCatalogLogger API, on the other hand, is simpler to implement. It should be used where the application is not going to require an elaborate messaging framework.















[bookmark: ch18]Day 18. WebLogic Administration and Security

During the past few days, you have learned how to develop the various components of a Web Application. Managing and configuring your WebLogic resources and services is called administration of your WebLogic Server. By now, you have realized how important the administration and security of your WebLogic Server is. Today you will recap the different ways to start and stop your server, the services you can configure through the administrator's console, and an overview of WebLogic security services.










[bookmark: ch18lev1sec1] Administering Your WebLogic Server

The WebLogic Server's system administration tool allows you to configure and manage WebLogic Servers at one or more physical locations and to manage the applications running on these servers.

You are already familiar with WebLogic Server's domains, managed servers and single servers. Also, you have a brief idea of how to start the WebLogic Server.

The most common aspects of administering the WebLogic Server are listed here:


	Starting your WebLogic Server


	Configuring the various components, such as a connection pool, datasource, JMS server, queues, and topics on your WebLogic Server


	Deploying your applications on the WebLogic Server


	Stopping your WebLogic Server




On Day 16, "Deploying Applications," you learned in detail how to deploy each of the components of a Web application. Also, while learning about each of the technologies in detail, you learned how to configure the required components. Now you'll take a look at the remaining administrative tasks.

[bookmark: ch18lev2sec1] Starting Your WebLogic Server

A single JVM can contain only one WebLogic Server process because the WebLogic Server runs as a process within the JVM. Hence, if you wish to administer any server, you must first start the Administration Server. If yours is a single server, the WebLogic Server and Administration Server are one and the same. However, if you have a cluster of WebLogic Servers or you have managed servers, you will have a single Administration Server to control all these WebLogic Servers. Hence, to start any of the other WebLogic Servers, you need to first start your Administration Server.

Now you will see in detail the different ways of starting the Administration Server. Later, you will see how to start your Managed Servers.

[bookmark: ch18lev3sec1] Starting Your Administration Server

The Administration Server can be started via the following methods:


	Using the weblogic.Server command via the command prompt


	Using a script


	Using a default configuration


	Using the Windows Start menu




To start the WebLogic Server using any these methods, you need to have your WebLogic home path and Java home path set in the classpath variable. Also, you need to have the weblogic.jar, weblogic_sp.jar, weblogic_services.jar set in your classpath where the classloader can find it.

All the required variables can be set by running either setEnv.cmd or setEnv.sh, present in your domain directory, or setWLSEnv.cmd or setWLSEnv.sh, present in your WL_HOME\server\bin directory.

Besides this, if you are going to use a database, you need to have the JDBC driver in the classpath. If you are using PointBase, the following commands, executed as batch file setPointBaseEnv, will set the classpath for PointBase. You can then start the WebLogic Server using any of the modes discussed here:


set POINTBASE_HOME=C:\bea\weblogic700\samples\server\eval\pointbase 
set CLASSPATH=%POINTBASE_HOME%\lib\pbclient42ECF172.jar;%POINTBASE_HOME%\lib\
pbtools42ECF172.jar;%POINTBASE_HOME%\lib\pbserver42ECF172.jar;%CLASSPATH%


[bookmark: ch18lev4sec1] Command Prompt Using the weblogic.Server Command

All the other methods of starting the WebLogic Server internally use the weblogic.Server command. The general syntax for this option is


java [Mandatory Arguments] [Optional Arguments] weblogic.Server 


The mandatory arguments are


	-Xms and �Xmx� 
These values specify the minimum and maximum MB of heap memory in the JVM. It is advised that these values be the same as the default values set by the JVM. The ideal values to be used would be -Xms32m -Xmx200m.



	-classpath� 
This value specifies the classpath for the weblogic_sp.jar, weblogic.jar, and in case you are using PointBase, the client and server JAR files for PointBase should also be included in the classpath.



	-Dweblogic.Name� 
This value specifies the name to be assigned to the server.



	-Dbea.home� 
This value specifies the location of the bea home directory as per your installation, where the license file and other essential information are stored.





[bookmark: ch18lev5sec1] Using a Script

Besides the parameters specified earlier, there are many more optional ones. Specifying all these parameters appropriately every time you wish to start the server is a tedious and also error-prone task. Hence, it is advisable to create your own script�a .sh or .cmd file�with these commands and use this script to start up the server.

[bookmark: ch18lev5sec2] Using the Script Created by the Configuration Wizard

When you create a domain using the configuration wizard, it creates a script by default called startWebLogic.cmd / sh. This script uses a script called setEnv.cmd / sh, which sets the classpaths and the other concerned variables.

Figure 18.1 shows the screen you would see when you run the setPointBaseEnv script first and then start up your WebLogic Server using the script created by the configuration wizard.

[bookmark: ch18fig01]Figure 18.1. Starting your WebLogic Server with PointBase settings configured.

[image: graphics/18fig01.jpg]


[bookmark: ch18lev5sec3] Using the Windows Start Menu

When you install the WebLogic Server, a link to starting your WebLogic Server is made in the Windows Start menu. This happens when the domain is created using the configuration wizard. You will find this link in the Start Menu > Programs > BEA WebLogic Server Platform 7.0 > User Projects > Domain_name >Start Server.

The system administration is developed using MBeans and the Java Management Extension (JMX) API. When you start the WebLogic Server, the server reads the config.xml file that exists in the domains directory and starts up the administration server with these values by overriding those default values set by the MBean. All of the current configuration values of the administration server are set in the MBean. When you make any change in the configuration of the administration server, the values are stored in the MBean and updated in the config.xml file.

Now that you know the different ways to start your server, you will see how to start up the WebLogic Server's Administration Console and the services you can perform through it. The WebLogic Server Administration Console can be started up through a Web browser and a command prompt.

[bookmark: ch18lev2sec2] Accessing the Administration Console Through the Browser

Once the WebLogic Server has been started, you can open a Web browser to access the different resources in the WebLogic Server. The link to the Administration Console is http://<administration server hostname or IP address>:7001/console.

The entry to the server console is protected by a user ID and password. Once you have opened the server console, you will be prompted for your user ID and password. Here, you have to put in the user ID and password of the administration server. You will then see a page with all the different resources available in WebLogic Server in the left frame of the Administration Console.

The examples server has the user ID and password already entered in its startExamplesServer.cmd or startExamplesServer.sh file. The value is "weblogic" for both the user ID and password. Following are the different options and what you can configure using them.

[bookmark: ch18lev3sec2] Console

Figure 18.2 shows the Console option with two tabs. Using the Preferences tab, you can select the language you wish your console to display. You can also configure the speed with which the graphics of this window will be refreshed. The Versions tab gives you a brief description about the server and is a noneditable screen.

[bookmark: ch18fig02]Figure 18.2. The Console window.

[image: graphics/18fig02.jpg]


[bookmark: ch18lev3sec3] mydomain

This is the domain from which you have logged on. In this window you will see a number of options, which are all described later. However, when you click this option itself, you will see a screen with a number of tabs. Through this screen, you can choose the following properties:


	JTA (timeout, checkpoint, maximum transactions)


	SNMP (SNMP enabled/disabled, SNMP port, trap destinations)


	Applications (Enable auto deploying, update interval for auto deploying)


	Logging (log file name and location, size of file and so on)


	Security (default realm, file realms, password properties, result batch size, filters, embedded LDAP, credentials)


	Monitoring (for a cluster)




Through the General tab of this screen (shown in Figure 18.3), you can configure your domain-wide admininstration port, choose whether you wish to have your console enabled, select your console path text, and enable the domain-wide administration port. You also can see your domain log from this tab.

[bookmark: ch18fig03]Figure 18.3. mydomain link options.

[image: graphics/18fig03.jpg]


[bookmark: ch18lev3sec4] Servers

When you click the Servers link, you will see a list of the servers configured under this administration server. You can either configure a new server or see the properties of an existing server. In your case, the name of the existing server is myserver. If you click this, you will get a screen through which you can choose the following options:


	General (external dns name, cluster name, machine name, and so on)


	Cluster (replication group, secondary group, cluster weight, interface address)


	Memory


	Deployment (staging options, such as staging directory, upload directory, and staging mode)


	Tuning


	Compilers (Java compiler path, extra rmic options)


	Health monitoring


	Connections (SSL ports, http, jCOM, Tuning, Protocols)


	Monitoring (to monitor all active queues, connections, and active sockets)


	Logging (log name and position for your server components, such as JDBC, http, jta, debugging, and so on)


	Deployments (EJBs, WebApplications, JCA, startup and shutdown classes)


	Services (Connection pools, JMS, Bridge, XML, WTC, WLEC, Jolt, File T3, Virtual Hosts, Mail)




In all these tabs, you will see the View Server Log and View JNDI Tree links at the bottom. If you click the JNDI tree link, you will see all the names of the deployed JNDI components. All the options mentioned are available separately again in the left frame, below the mydomain link.

[bookmark: ch18note01]Note

You can use the WebLogic Logging services to log any type of message, either related to your application or to the WebLogic Server itself. WebLogic Server uses embedded Java Management Extensions (JMX) to transfer messages from the WebLogic Servers to the WebLogic Administration server. Each domain has its own log file, and so does each server in each domain. You can log messages on the local file, for example, a local file on which the server is running. The importance of the messages is determined by the severity. Where it is logged according to the severity depends on the way you configure the logging service in the preceding option.


 

[bookmark: ch18lev3sec5] Clusters

This link is used to configure a new cluster, or monitor existing ones.

[bookmark: ch18lev3sec6] Machines

This link is used to configure a machine that hosts another instance of the WebLogic Server.

[bookmark: ch18lev3sec7] Network Channels

This link is used to configure additional ports with the WebLogic Server instances or clusters.

[bookmark: ch18lev3sec8] Deployments

This link has the links to Applications, EJBs, Web Applications, Web Service components, Connectors, and Startup and Shutdown classes. Each of these options has links to either create a new service/component or monitor existing ones. You also have an option of uninstalling an existing one by clicking on the trash can sign next to the installed component. Figure 18.4 shows these options in the left frame. You have already dealt with how to perform most of these on previous days.

[bookmark: ch18fig04]Figure 18.4. Deployments link.
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[bookmark: ch18lev3sec9] Services

This link gives you the ability to configure the following:


	jCOM


	JDBC (Connection pool, datasource, and so on)


	JMS (Connection factories, destinations, JMS servers)


	Message Bridge


	XML (new XML registry)


	SNMP settings


	WLEC (connection pools to connect to tuxedo clients)


	Jolt


	Virtual hosts, for your WebLogic Server




[bookmark: ch18lev3sec10] Security

Through this link you can configure many options, which you will learn more about later today. After reading the rest of the chapter, you may want to come back to this section to get a better understanding of the terms used.

[bookmark: ch18lev4sec2] Realms

Through this tab you can configure your users, groups, and roles. To create a new user, expand the Realms options and click the Users link. You will get the screen shown in Figure 18.5, which allows you to create a new user. Click the link, and you will get a screen prompting you to enter the new user ID and password. Click Apply.

[bookmark: ch18fig05]Figure 18.5. Creating a new user.
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You can now choose the group that this user belongs to by clicking on the Groups tab and choosing the group from the list of possible groups on the left side. Transfer it to the current groups list on the right side. Creating a new group follows a similar procedure. You will, however, find four groups already existing when you click the Groups tab, as you can see in Figure 18.6.

[bookmark: ch18fig06]Figure 18.6. List of default groups.
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You can create new roles in a similar fashion. The existing roles are Deployer, Operator, Anonymous, Admin, and Monitor. Now you can create your own Providers (Adjudicators, Auditors, Authentication Providers, Authorizers, Credential Mappers, Key Stores, and Role Mappers). For Adjudicators and Auditors, click the respective link in the left frame, and you will see a screen on the right frame with a link to create a new default adjudicator and auditor. A default adjudicator already exists, and if you create a new one, it will replace the earlier one. Because authenticators are of different types, when you click the screen to create a new authenticator, you will see a list of authenticators, specifically for IPlanet, Active Directory, Realm Adapter Authenticator, Novell Authenticator, and so on. Also, a default authenticator and default identity asserter already exist. Figure 18.7 shows you a snapshot of the screen you will see for authenticators.

[bookmark: ch18fig07]Figure 18.7. Configuring a new Authentication Provider.
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[bookmark: ch18lev3sec11] Domain Log Filters

Through this option, you can group the messages sent by your WebLogic Server to a specific log file.

[bookmark: ch18lev3sec12] Tasks

Through this tab, you can get an overview of the tasks, such as deployment, starting and stopping managed servers, and so on. There is no way you can create a new task from here. This link gives an overview of the existing tasks.

[bookmark: ch18lev2sec3] Command Line Mode of Administration Console

You can also carry out administration operations through a command line interface. This command line interface is useful if


	You cannot access the Administration Console through the browser.


	You feel more comfortable with the command line interface than the GUI.


	You are creating scripts for administration and management efficiency.




The syntax for running this is


java weblogic.Admin [-url url] [-username username] [-password pswd] <Command> 


If you type this command on a DOS prompt, with your classpaths set as described earlier, you will get a complete listing of the command options.

[bookmark: ch18lev2sec4] Stopping Your WebLogic Server

You can shut down your WebLogic Server either through the command prompt or through the Administration Console browser window. Through the command prompt, first set the classpath variable by running the setEnv.cmd or setEnv.sh file. Then you need to run the weblogic.Admin command with the shutdown option.

Through the Admin Console, expand the servers node in the left frame and select the server you wish to shut down. Then click the control tab on the right pane for your server. Now click the link that reads "shut down this server."










[bookmark: ch18lev1sec2] WebLogic Security

The increase in transactions over the Web has resulted in more interaction between the WebLogic Server and EJBs, Web applications, and its components. Often, this interaction involves the exchange of sensitive information. Preventing this sensitive information from being hacked or misused and maintaining its integrity is of great importance. This makes it imperative that as an application developer or Web server administrator, you become aware of the important security features built in to the WebLogic Server and how you can use them to secure your applications.

[bookmark: ch18lev2sec5] WebLogic Security Architecture

WebLogic Server 7.0 has built-in support for Java Authentication and Authorization Service (JAAS). Therefore you can use the JAAS API in your application for authentication services.

If you already have third-party security services for any of your application components, such as EJBs, JSPs, servlets, or WebLogic components like RMI objects and JMS destinations, their integration with the WebLogic Server can be done.

Also, integration of Public Key Infrastructures (PKIs) supporting the use of Certificate Revocation Lists (CRLs) and Online Certificate Status Protocols (OCSPs) with the WebLogic Server is encouraged.

Microsoft Passport and other authentication services based on Security Assertion Markup Language (SAML) are also supported by the WebLogic Server.

Figure 18.8 shows you the architecture of the Weblogic Server Security Service.

[bookmark: ch18fig08]Figure 18.8. Architecture of the WebLogic Server Security Service.
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As you can see, WebLogic provides its security services for rich clients and thin clients. Also, an application developer or a security vendor can seamlessly integrate its services with WebLogic's Security Services by using the weblogic.security package APIs. When WebLogic Server is acting like a client, WebLogic Security Service Provider Interfaces (SSPIs) can be used. SSPIs are used for developing applications for authentication, authorization, auditing, role mapping, key store (PKI), and credential mapping.

[bookmark: ch18note02]Tip

The WebLogic Server also has support for the SDK classes. So, you can use your code with the JSSE packages, implementing SSL and TLS v1 protocols, the JAAS package and the Java Security Manager for the JVM through the java.lang.SecurityManager class.


 

[bookmark: ch18note03]Note

JAAS mainly provides API for Authentication and Authorization services. The authentication component is meant to protect the resources irrespective of the way it is being accessed, that is, either through an applet, a Java application, and so on. The Authorization component prevents the application code from performing any sensitive tasks, depending on the access rights of the user and the code source. Authentication in JAAS is performed by using the LoginContext object and the Configuration object or a LoginModule. The authentication may be done either by a user ID and password verification, fingerprinting, or voice recognition. The other noticeable feature of JAAS is that it is implemented as pluggable modules. In the case of any new security service required to be plugged in, this can be performed easily without having to alter the existing application code.


 

The main concepts of WebLogic Security Service are based on these points. The following sections describe them in more detail.

[bookmark: ch18lev3sec13] Authentication

When the identity of the user is verified, the user is said to be authenticated. Authentication helps in guarding not only the people who access the system, but also the resources that they access. There are various ways a user can be authenticated:


	Using user ID and password


	Using certificates directly via the WebLogic Server


	HTTP certification routed through an external Web server


	Through a firewall, Web server and VPN(Virtual Private Network), also called perimeter-based authentication


	Through multiple security token types, like SOAP and IIOO-CSIv2




[bookmark: ch18note04]Tip

Generally, to safeguard systems, a network is placed inside a logical security perimeter. Any access to resources within this perimeter must go through a single point of entry, like a gate in the firewall or the Web server. Hence, this kind of security is called perimeter-based authentication.

Point to Point Tunneling Protocol (PPTP) and Layer Two Tunneling Protocol are inherently supported by your computer. Resources can be securely accessed through these protocols by connecting through private or public networks via a remote access server or the Internet. This use of networks is called a Virtual Private Network, or VPN.


 

The authentication system is made up of three common layers:


	Authentication Provider


	Login Module


	Principal Validation Provider




A fourth layer comes into the picture when perimeter-based authentication is used. This is the Identity Assertion provider.

Any authentication provider must implement the AuthenticationProvider SSPI so that the services of the authentication provider are exposed to the WebLogic security framework.

The Login Module, the principal validation provider, and the identity assertion provider use the JAAS. This authenticates the users within the security realm.

[bookmark: ch18note05]Note

All security providers must exist inside a logical area called a security realm. Each of the services offered in security exists inside a distinct realm.


 

[bookmark: ch18lev3sec14] Authorization

Allowing access to authenticated users on basis of their access rights is carried out by the Authorization provider of the WebLogic Server Security Service. This is controlled by the Access Control List (ACL). In a security realm, whether or not a user can access a resource is governed by the ACL. For every resource, an ACL is created. Permissions are then created for this resource, and the ACL is then granted the user name or a logical group of users (for example, all users falling under the category of developers have access to the development database but not to the production database, whereas all project managers have access to the production database, and so on).

The Authorization model, described here, divides the users of a system, as illustrated in Figure 18.9:


	A user is a single person or utilizer of resources.


	A group is a set of users logically grouped together to make management of resources and the roles of these users easier.


	After authentication a user or group is allocated an identity. This identity is called a principal.


	Authentication information and principals, as per JAAS, have to be contained in subjects.




[bookmark: ch18fig09]Figure 18.9. Users, groups, principals, and subjects.
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Authorization mainly consists of the following components:


	Authorization provider


	Access Decision provider


	Adjudication provider


	Role-Mapping provider




Of these, the Access Decision provider layer actually checks whether the user has permission to access a particular resource. The Adjudication provider takes the decision of what is to be done depending on the reply from the Access Decision layer. The Role-Mapping provider has the duty of performing a dynamic role mapping of the user type in a role-based security system.

[bookmark: ch18lev3sec15] Auditing

Auditing is the process of logging in a WebLogic Server system the activity of users or the trail of resources used by each of the users. These logs or records can be used later to backtrack if some error occurs. This auditing can be done on different security criteria or audit criteria.

The auditing service has to be configured and enabled. If it has been configured, the WebLogic Server framework routes each request through the audit provider. This means that every time a resource is requested, authorized, and access granted, (and the information is actually passed on), the WebLogic Server goes through the audit provider to log each of these requests. It may even page security personnel if some sensitive resources have been marked for it. This information can be written later onto logging repositories, such as a flat file, a database, or even an LDAP server.

The Audit provider is made of the following components:


	Audit Provider


	Audit Channel


	Audit Event




The combination of these three components contributes to the functionality of an audit service provider.

[bookmark: ch18lev3sec16] Confidentiality

The ability to hide information or data in terms of its visibility while being exchanged or transferred during a transaction is called confidentiality. Confidentiality in the WebLogic Server is provided through two different mechanisms:


	Keystore providers


	Credential mapping providers




A keystore is a technique specially developed for managing password-protected databases that store their private and public key certificates. These private and public key certificates may be needed to authenticate the user. Keystores are used at this time. A keystore provider enables the use of SSL, keys, and certificates.

One point to be noted about keystore providers is that they have specific meanings in J2EE. Furthermore, they are meant to be standalone providers; that is, keystore providers do not access any other security providers, and vice versa.

Every source of a request resource or a subject is attached to a set of credentials. This information is used to authenticate the user for any further request of resources. Now such credentials exist on remote systems and WebLogic Server, too. The mapping of these two, so that the WebLogic Server knows how to use the credentials of the remote server, is known as credential mapping.

[bookmark: ch18lev2sec6] Single Sign-On

In any application, it is possible that a user may need to access many types of resources, each requiring separate authentication. If each one of these accesses were to be authenticated, it would get rather tedious. To resolve this problem, a single sign-on concept was introduced.

Single sign on is the process by which the information from a single authentication process can be used repeatedly to authenticate the user onto any further resources to be accessed. The WebLogic Server 7.0 provides a component called security providers that enables plugging in of any single sign on solution into the WebLogic framework. WebLogic Server 7.0 supports cross-domain single sign on, a perimeter authentication required in any such process.










[bookmark: ch18lev1sec3] Summary

Today you saw the four different ways you can start your WebLogic Server. You saw how to run your Administration Console through a browser and also how to manage your WebLogic Server through the command prompt.

You had a brief overview of all the components you can configure through the Administration Console. You then saw how to shut down your server through the Administration Console and the command prompt.

In the WebLogic Security section, you saw what users, groups, principals, and subjects are. You got a brief overview of JAAS and learned about the WebLogic Security Architecture.

You then learned about the concepts of the WebLogic Security Services: authentication, authorization, auditing, and confidentiality. Finally, you read about the single sign-on service in WebLogic Server.










[bookmark: ch18lev1sec4] Q&A

	[bookmark: qad1e45372]Q1:	What is the exact syntax for shutting down the server through the command prompt?



	[bookmark: qad1e45377]
          A1:
        	If your server name is myserver, then with the user ID user and password password, the following command would shut down the server:


java weblogic.Admin -username user -password password SHUTDOWN myserver 




	[bookmark: qad1e45398]Q2:	What is permitter authentication?



	[bookmark: qad1e45403]
          A2:
        	This kind of authentication uses identity assertion instead of user ID and password. Identity assertion uses tokens that are client-supplied and are associated with user names.



	[bookmark: qad1e45409]Q3:	What happens if the classpath for the database driver is not set in the DOS window from which you are attempting to start the WebLogic Server?



	[bookmark: qad1e45414]
          A3:
        	If you don't have any elements configured that use the database drivers, you won't have any problems. However, if you have any WebLogic Server elements, like datasources or connection pools, configured, then you will get a weblogic.ejb20.WLDeploymentException stating that those elements could not be activated.















[bookmark: ch18lev1sec5] Quiz

	[bookmark: ch18que01]1:	What replaces ACLs in the WebLogic Server 7.0 release?



	[bookmark: ch18que02]2:	Which command is called internally by all the methods to start the WebLogic Server?



	[bookmark: ch18que03]3:	What are the steps in developing new security providers?















[bookmark: ch19]Day 19. Using WebLogic Tools

You have explored the Web-enabled administration tool and security features available in the WebLogic Server. In the first part of yesterday's session, you studied how to use the Administration Console tool for creating an application domain and configuring resources like database connections and message queues. You also studied configuring and deploying Web applications like Java servlets, JavaServer Pages, and enterprise applications that use the different types of Enterprise JavaBeans.

Then you looked at the revamped security model of the WebLogic Server for configuring users and roles and for assigning access control permissions for different applications deployed in an application domain of the WebLogic Server.

In today's session the different tools available in the WebLogic Server that you have used over the weeks will be studied. The tools in the WebLogic Server are organized along the lines of the functions that they perform. The tools that will be covered today will be categorized as development (Integrated Development Environment, or IDE) tools, compilers, deployment tools, and administration tools. You will also be getting a brief overview of development tools like BEA WebLogic Workshop and JBuilder; compilers like ejbc and jspc; deployment tools like the BEA XML editor, WebLogic Builder, and webLogic.Deployer; and administration tools like the Administration Console.










[bookmark: ch19lev1sec1] Development Tools

The first and foremost set of tools that will be discussed today are development tools. Development forms a core process of building applications in the WebLogic Server. Development tools enhance productivity and cut down development costs. Hence, an awareness and use of development tools is essential. Even though the WebLogic Server is popular in the market, no in-house visual IDE is available from BEA Systems. With the introduction of Web Services, though, things have changed. BEA has come out with a visual design and development tool especially targeted for developers of Web Services called the BEA WebLogic Workshop. A quick look will be taken at the different features offered by the BEA WebLogic Workshop. The second tool that will be looked at is JBuilder from Borland, which has been around for quite some time.

[bookmark: ch19lev2sec1] BEA WebLogic Workshop

The BEA WebLogic Workshop is a newly introduced visual development GUI tool used to develop, debug, and deploy Web Services applications on the WebLogic Server. Interestingly, in addition to using the WebLogic Workshop as a development and deployment tool, another significant area in which it will find use is as a design tool. The WebLogic Workshop tool provides a visual environment to model the interactions of client applications with Web Services. These interactions are then implemented as events. Developers can write the processing busing logic within these events. The remaining part of the Web Service, like the XML messages, SOAP envelopes, and WSDL descriptors, are automatically generated by the WebLogic Workshop. Apart from this, regular J2EE components, such as EJBs, JDBC connections, and the like, can be automatically deployed by the runtime framework built into the WebLogic Workshop tool.

Building a Web Services application, as you shall study during the bonus day, is no easy task. A Web Service is made up of different infrastructure parts, like the XML messages, the SOAP protocol for communication, the WSDL service declaration file, and so on. The BEA WebLogic Workshop aids in easy and fast development of Web Services without the developer's needing to get into the nitty-gritty of writing the infrastructure parts.

The main features of the BEA WebLogic Workshop are as follows:


	Visual design and development environment


	Integrated compiler and build environment


	Integrated runtime framework supporting Web Services and J2EE


	Inbuilt debugger for debugging Web Services deployed on the WebLogic Server




To aid in the visual development of Web Services, the WebLogic Workshop contains the following ready-to-use controls:


	Web Services control� 
The Web Services control encapsulates the infrastructure of Web Services in a simple, easy-to-use control. The Web Services control can be used as a local Java object to access and use Web Services.



	Database control� 
The entire database access functionality is wrapped in a simple database control that can be used by different applications in the WebLogic Server.



	EJB control� 
EJBs built on J2EE-compliant application servers can be easily used during application development in the WebLogic Workshop using the EJB control.



	JMS control� 
Another enterprise resource that can be easily accessed in the WebLogic Workshop is a message queue. The JMS control wraps the code required for using a queue connection factory, creating a queue connection, queue session, and so on.



	J2EE CA control� 
The J2EE Connector Architecture API is wrapped in the J2EE CA control. Developers can access and use resource adapters in their Web Services applications.



	Timer control� 
The final control provided by the WebLogic Workshop is the timer control, which wraps asynchronous modes of communication, timeouts, and the like.





Web Services developed in the WebLogic Workshop are stored in Java Web Services files with the extension .jaws. Figure 19.1 shows the WebLogic Workshop with the different controls available.

[bookmark: ch19fig01]Figure 19.1. Screen shot of the BEA WebLogic Workshop.
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[bookmark: ch19lev2sec2] JBuilder

One of the most popular Integrated Development Environments (IDEs) for developing and deploying applications on the WebLogic Server is the JBuilder from Borland. JBuilder has been around for some time and provides a powerful yet easy-to-use visual development environment for developing, building, debugging, and deploying applications. JBuilder is a generic IDE and comes packaged with its own application server�the Borland Enterprise Server. The interesting feature of JBuilder is that its Enterprise edition supports not only its built-in Borland Enterprise Server but also enables developers to integrate the JBuilder IDE for use with popular application servers like BEA WebLogic Server and IBM Websphere. The JBuilder version 7.0 Enterprise edition supports integration with BEA WebLogic Server 6.x; see Figure 19.2.

[bookmark: ch19fig02]Figure 19.2. Screen shot of JBuilder with support for the BEA WebLogic Workshop.
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To use JBuilder as the IDE with BEA WebLogic Server, select the Configure Servers option. From the list of application servers, select the latest version of BEA WebLogic Server supported by JBuilder. Select the Enable Server checkbox and fill in the details in the General tab. You need to supply the different parameters, such as the home directory of the BEA WebLogic Server installation, location of the EJB compiler, JVM parameters, working directory for your applications, classpath of the primary library Java archive files of WebLogic Server, and so on. Save these options and start up WebLogic Server. You are all set to start using the JBuilder IDE in conjunction with the BEA WebLogic Server!

Now let us go over some of the features of the JBuilder tool:


	Visual development environment


	Supports the latest Java (J2SE) and J2EE standards


	Advanced code development tools and inbuilt version control and configuration management support; supports third-party version control tools


	UML code designing


	Visual modeling of EJBs


	Easy-to-use wizard for quick application deployment


	Inbuilt code documentation support using Javadocs


	Powerful visual debugger


	Provides JDataStore object relational DBMS for quick fix database applications


	Supports integration with popular application servers like the BEA WebLogic Server and IBM Websphere




Finally, take a look at the JBuilder GUI when you open one of the EJBs that you developed over the past few days. Figure 19.3 gives an idea of the powerful features provided by JBuilder.

[bookmark: ch19fig03]Figure 19.3. Screen shot of opening an EJB using JBuilder.
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[bookmark: ch19lev1sec2] Compiler Tools

In this section you will take a quick look at the compiling tools available in the WebLogic Server. Since the primary compiler is the javac compiler of the Java Development Kit (available along with the WebLogic Server), the javac compiler will not be discussed. Instead, the compilers provided to compile JavaServer Pages and Enterprise JavaBeans will be covered. These are the weblogic.jspc and weblogic.ejbc compilers.

[bookmark: ch19lev2sec3] weblogic.jspc

JavaServer Pages (JSPs), as you are now aware, are compiled automatically by the WebLogic Server internally. The developer is not required to compile the JSPs explicitly. The compiler used by the WebLogic Server to compile JSPs is the weblogic.jspc tool, which parses the JSPs for any syntax errors and prints them on the screen if it encounters any such errors. After a successful parsing, weblogic.jspc generates the target Java servlet and then compiles the JSP's Java servlet to a .class file. This Java servlet is then loaded by the WebLogic Server to perform processing.

The options of the weblogic.jspc compiler are listed in Table 19.1.

[bookmark: ch19table01]
Table 19.1. weblogic.jspc options



	
Option flag


	
Description






	
-help


	
Print this help message.





	
-version


	
Print version information.





	
-webapp <directory>


	
Directory to be considered as the document root for resolving relative files.





	
-compileFlags <flags>


	
Specify nonstandard options to the Java compiler (those other than -g -nowarn and so on), for example, -compileFlags "+E -otherOpt +P".





	
-verboseJavac


	
Whether to invoke the Java compiler with verbose mode (default false, use -verbose, also).





	
-compileAll


	
Compile all .jsp files below the directory specified by -webapp.





	
-depend


	
Only compile files that are out of date (source .jsp file(s) newer than generated .class file).





	
-debug


	
Add JSP line numbers to generated class files to aid debugging.





	
-k



	
Continue compiling files, even when some fail.





	
-noTryBlocks


	
Disable use of try/finally blocks for BodyTag extensions. Improves code for deeply nested tags.





	
-keepgenerated


	
Keep the generated .java files.





	
-compiler <javac>


	
Java compiler to use.





	
-g



	
Compile debugging info into class file.





	
-O



	
Compile with optimization on.





	
-d <dir>


	
Target (top-level) directory for compilation.





	
-package <packageName>


	
The package into which the .jsp files should be placed.








[bookmark: ch19lev2sec4] weblogic.ejbc

After processing, the weblogic.ejbc tool generates the resultant stub, skeleton, and helper class files�packaged in either a Java archive file (.jar) or the path of the directory where you want the stub, skeleton, and helper class files�as follows:


java weblogic.ejbc [options] <source directory or jar file>
        [<target directory or jar file>]


The options of the weblogic.ejbc compiler are listed in Table 19.2.

[bookmark: ch19table02]
Table 19.2. weblogic.ejbc options



	
Option flag


	
Description






	
-help


	
Print this help message.





	
-version


	
Print version information.





	
-idl


	
Generate IDL for remote interfaces.





	
-idlOverwrite


	
Always overwrite existing IDL files.





	
-idlVerbose


	
Display verbose information for IDL generation.





	
-idlNoValueTypes


	
Do not generate valuetypes and methods/attributes that contain them.





	
-idlFactories


	
Generate factory methods for valuetypes.





	
-idlVisibroker


	
Generate IDL somewhat compatible with Visibroker 4.1 C++.





	
-idlDirectory <dir>


	
Specify the directory where IDL files will be created (default: target directory or jar).





	
-iiop


	
Generate CORBA stubs.





	
-iiopDirectory <dir>


	
Specify the directory where IIOP stub files will be written (default: target directory or jar).





	
-idlMethodSignatures <>


	
Specify the method signatures used to trigger IDL code generation.





	
-forceGeneration 


	
Force generation of wrapper classes. Without this flag, the classes may not be regenerated if it is determined to be unnecessary.





	
-basicClientJar


	
Generate a client jar that does not contain deployment descriptors.





	
-keepgenerated


	
Keep the generated .java files.





	
-compiler <javac>


	
Java compiler to use.





	
-g



	
Compile debugging info into class file.





	
-nowarn


	
Compile without warnings.





	
-verbose


	
Compile with verbose output.





	
-deprecation


	
Warn about deprecated calls.





	
-normi


	
Passed through to Symantec's sj Java compiler.





	
-classpath <path>


	
Classpath to use during compilation.

















[bookmark: ch19lev1sec3] Deployment Tools

The deployment tools provided by the WebLogic Server are primarily the WebLogic Builder visual tool and the command-line webLogic.Deployer tool. In this section you will be studying these tools apart from some allied support tools for deployment.

[bookmark: ch19lev2sec5] WebLogic Builder

One of the critical activities in application development using the WebLogic Server is deployment. The role of the deployer assumes significance since the WebLogic Server provides the execution environment and support for the application. Hence, it is very useful if there is a GUI tool available to perform deployment activities. The WebLogic Server provides such a tool for deploying different kinds of applications. Unlike some of the tools that have been used over the different days that were command-line driven, the WebLogic Builder provides a visual environment for creating and editing deployment descriptor files and deploying enterprise applications on the WebLogic Server.

The WebLogic Builder is started using the command


startWLBuilder.cmd


From Figure 19.4 you can see that the screen of the WebLogic Builder tool is organized as follows:


	A menu bar and a toolbar are at the top.


	An area on the left side consists of a tree-view of the different deployment descriptor elements in the deployment descriptor file (depending on the kind of application).


	An area on the right side consists of tabs. Each tab represents a group of deployment settings that will be defined or are present in the deployment descriptor file.


	A message area on the bottom is used by the WebLogic Builder tool to display messages on every processing or action taken.




[bookmark: ch19fig04]Figure 19.4. Screen shot of the WebLogic Builder.
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The WebLogic Builder tool is not limited to creating deployment descriptor files. The tool proves to be even more useful when maintaining and updating applications deployed in the WebLogic Server. Deployment settings are essentially declarative in nature. These are read and interpreted by the WebLogic Server, which then undertakes certain actions based on the deployment settings. Because of the declarative nature of the deployment descriptors, the WebLogic Builder tool can inspect and modify the deployment information offline, that is, without having the WebLogic Server up and running. This is different from using any online tools to configure deployment settings.

The WebLogic Builder deployment tool can be used for the following primary tasks.

[bookmark: ch19lev3sec1] Using the WebLogic Builder for Web Applications

Web applications like Java servlets, JSPs, filters, and listeners require information like mapping information or aliases to be defined before the Web applications can be used. The WebLogic Builder provides a UI to generate the deployment descriptor files for Web applications. The WebLogic Builder can be used with either Web application archive files (.war) or a Web application in exploded format located in a directory.

Figure 19.5 shows the contents of the deployment descriptors of the existing Web application archive that you developed on Day 9. This .war file contains Java servlets, filters, listeners, JavaServer Pages, and JDBC connection information.

[bookmark: ch19fig05]Figure 19.5. Screen shot of the WebLogic Builder opening a Web application archive file.
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[bookmark: ch19lev3sec2] Using the WebLogic Builder for EJBs

Now take a look at the other major activity that can be performed using WebLogic Server: creating the deployment descriptors for Enterprise JavaBeans.

Figure 19.6 displays the contents of the deployment descriptor files used for the stateful session EJB that you prepared on Day 10. You can see the different classes of the EJB under the package structure com.sams.learnweblogic7.ejb.stateful. The deployment information of the EJB is categorized as it relates to tuning, methods, and resources used by the EJB. Clicking each of these categories pulls up the deployment information from the deployment descriptor files of the EJB. The WebLogic Builder tool can not only view these deployment descriptors but also modify them if required. For example, if you wanted to add transaction attributes for any methods in the EJB, you can do so here.

[bookmark: ch19fig06]Figure 19.6. Screen shot of the WebLogic Builder opening an EJB Java archive file containing a session bean.
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Another area that the tool can be used for is defining the mapping of the EJB fields to the database table and columns for container-managed persistence (CMP). In CMP the EJB container is responsible for the persistence activities of the entity bean through its life cycle. For this purpose, the EJB container is required to know which fields of the EJB will map to which tables and columns in the database.

Figure 19.7 shows the contents of the deployment descriptor files for the CMPFinal.ear enterprise application archive file that was developed on Day 13. The CMP field mapping that was incorporated manually in the deployment descriptor file is displayed for the CMP fields node in the left side. Now you can really appreciate how easy it is to perform deployment activities using the WebLogic Builder tool. As you have seen above, the WebLogic Builder tool is a very powerful part of the toolset provided by the WebLogic Server.

[bookmark: ch19fig07]Figure 19.7. Screen shot of the WebLogic Builder opening an EJB Java archive file containing an entity bean.
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[bookmark: ch19lev4sec1] DDInit

The DDInit set of ant utilities is useful for creating the deployment descriptors based on the contents of the staging directory where the servlet or EJB class files are located. The DDInit set of utilities can build the J2EE specification�compatible deployment descriptor files as well as the WebLogic Server�specific deployment descriptor files. The utilities of the DDInit set that are available are as follows:


	weblogic.marathon.ddinit.WebInit� 
This tool accepts the directory where the servlet class files are located and generates the deployment descriptor files web.xml and weblogic.xml for the Web application files stored in the source directory. It accepts a source directory where the EJB class files are located and creates a WEB-INF directory containing the deployment descriptor files in the target directory. The following command should be used to execute the tool:


java weblogic.marathon.ddinit.WebInit <base-directory> 

For example, for the BookShoppingServlet application developed on Day 3, you can use this utility to generate the deployment descriptor files web.xml and weblogic.xml for the compiled classes located in the deploy directory. The tool creates the WEB-INF directory and places these deployment descriptor files inside this directory:

java weblogic.marathon.ddinit.EJBInit deploy 



	weblogic.ant.taskdefs.war.DDInit� 
In addition, WebLogic Server provides the weblogic.ant.taskdefs.war.DDInit tool. To use the utility, give the following command:


java weblogic.ant.taskdefs.war.DDInit [-quiet|-verbose|-debug] 
        <base-directory> [destination-directory]

Since this tool may generate inaccurate deployment descriptor files, it is recommended that you use the weblogic.marathon.ddinit.WebInit utility.


	weblogic.ant.taskdefs.ear.DDInit� 
This tool should be used to create the deployment descriptor files application.xml and the WebLogic Server�specific weblogic-application.xml file. The following command should be used to execute the tool:


java weblogic.ant.taskdefs.ear.DDInit [-quiet|-verbose|-debug] 
        <base-directory> [destination-directory]



	weblogic.marathon.ddinit.EJBInit� 
This tool should be used to create deployment descriptor files for EJBs compliant with the EJB 2.0 specification. It accepts a source directory where the EJB class files are located and creates a META-INF directory (under the directory where the EJB class files are located) containing the deployment descriptor files in the target directory. The following command should be used to execute the tool:


java weblogic.marathon.ddinit.EJBInit <base-directory> 

For example, for the stateful session bean WaiterBean developed on Day 10, you can use this utility to generate the deployment descriptor files ejb-jar.xml and weblogic-ejb-jar.xml for the EJB-compiled classes located in the deploy directory. The tool creates the META-INF directory and places these deployment descriptor files inside this directory:

java weblogic.marathon.ddinit.EJBInit deploy 

On executing the tool, the following output is displayed on the screen:


[ModuleInit]: Searching for component class files 
[ModuleInit]: got 12 classes
[ModuleInit]: ejbinit: setfound(true)
[ModuleInit]: Found J2EE component classes. Initializing descriptors
[ModuleInit]: Creating EJB descriptor(s)
[ModuleInit]: found ejbhome:
                      com.sams.learnweblogic7.ejb.stateful.WaiterHome
[ModuleInit]: bean class: com.sams.learnweblogic7.ejb.stateful.WaiterBean
[ModuleInit]:
[ModuleInit]: Writing descriptors
[ModuleInit]: Building module with newly created descriptors
[ModuleInit]: Finished building module
[EJBJarCMBean] writing descriptors
[EJBJarCMBean] saving FS



	weblogic.ant.taskdefs.ejb20.DDInit� 
Apart from the weblogic.marathon.ddinit.EJBInit tool, WebLogic Server also provides the weblogic.ant.taskdefs.ejb20.DDInit utility. This tool is very similar to the webblogic.marathon.ddinit.EJBInit tool. BEA does not recommend using the weblogic.ant.taskdefs.ejb20.DDInit tool, though, since it may generate deployment descriptor files with inaccurate values. The following command should be used to execute the tool:


java weblogic.ant.taskdefs.ejb20.DDInit [-quiet|-verbose|-debug] 
        <base-directory> [destination-directory]



	EJBGen� 
To automate the process of creating Remote and Home interface classes, WebLogic Server now provides the EJBGen utility. In order to use this utility, you need to embed the source code of the bean with special javadoc tags and then process this file using EJBGen. Thus, you can avoid the extra effort of maintaining Remote and Home interface files. The following command should be used to execute the tool:


javadoc -docletpath weblogic.jar -doclet weblogic.tools.ejbgen.EJBGen 
        MyBeanSourceFile.java

Examples of the tags that can be embedded are @ejbgen:remote-method, @ejbgen:jndi-name, and so on. A code snippet of a tag is given here:

/*** 
  * @ejbgen:remote-method
  * transaction-attribute = Required
  */
  myRemoteMethod1()
  {
      // implementation code goes here
      ...
  }



	weblogic.Deployer� 
This is the command-line tool provided by the WebLogic Server to deploy Web applications and EJB components. Through your work over the past three weeks, you have extensively used the weblogic.Deployer tool to deploy all the types of EJBs, such as stateful and stateless session beans, entity beans implemented using container-managed persistence, and bean-managed persistence and message-driven beans. To execute and use the tool, give the following command:


java weblogic.Deployer [options] 
        [-activate|-deactivate|-remove|-unprepare|-cancel|-list] [files]

The options of the weblogic.Deployer tool are listed in Table 19.3.




[bookmark: ch19table03]
Table 19.3. weblogic.Deployer options



	
Option flag


	
Remark






	
-help


	
Print this help message.





	
-version


	
Print version information.





	
-adminurl <https://<server>:<port>>


	
The URL of the administration server: default http://localhost:7001





	
-user <user>


	
A user other than the default of installadministrator





	
-password <password>


	
Specifies the password on the command line. If this option is absent, the user is prompted.





	
-verbose


	
Displays additional status during the deployment process, including notifications of when the application is prepared and activated on each target.





	
-debug


	
Displays debug level messages to the standard output.





	
-examples


	
Displays examples of usage of this tool.





	
-upload


	
Causes the specified source file(s) to be transferred to the administration server. This is used when the Deployer tool is not being used on the same machine as the administration server and the user does not otherwise have access to place the targeted files on the administration server.





	
-delete_files


	
Causes the server to remove the files that are specified in the file list and leave the application activated. This option is valid only for unarchived Web applications.





	
-remote


	
Signals that the tools are not running on the same machine as the administration server. The source path should be made to pass through unchanged, as it represents the path on the remote server.





	
-nostage


	
Sets the stagingMethod attribute on the application Mbean when it is created so that the application will not be staged and the original source is used.





	
-external_stage


	
Sets the stagingMethod attribute on the application Mbean when it is created so that the application will not be staged but the value of the staging path will be used when preparing the application.





	
-stage


	
Sets the stagingMethod staging attribute on the application when it is created so that the application will always be staged. This value will override the stagingMethod attribute on any targeted servers.





	
-nowait


	
Once the action is initiated, the tool will print the task ID and exit. This is used to initiate multiple tasks and monitor them later using the -list action.





	
-timeout <seconds>


	
The maximum time in seconds to wait for the completion of the deployment task. When the time expires, the current status is printed and the program exits.





	
-source <archive file or directory>


	
Location of the file or directory that represents the enterprise component or application that is being (re)activated. If the source file is relative, it is relative to the current directory, unless the -remote option is used. To specify individual files within an application for redeployment or addition, list them at the end of the command line.





	
-name <application name>


	
The name of the application being deployed.





	
-targets <<server 1>, ...<component>@<server N>>


	
A comma-separated list of the server or cluster names. Each target may be qualified with a J2EE component name. This enables different components of the archive to be deployed on different servers.





	
-id <task identifier>


	
Optional client-supplied unique identifier for the deployment task. The ID is first specified to -activate, -deactivate, -unprepare, or -remove. It is used later as an argument to -cancel or -list.





	
-activate


	
(Re)activates the <source> application on the <targets> with the <name>.





	
-deactivate


	
Deactivates the application <name> on the <targets>, leaving any staged application files in a state where they may be quickly reactivated.





	
-unprepare


	
Deactivates and unloads classes for the application <name> on the <targets>, leaving any staged application files in a state where they may be quickly reloaded.





	
-remove


	
Deactivates the application <name> on <target> and removes any files that were staged for this application. If there are no longer any targets for the application, the associated configuration is completely removed.





	
-cancel


	
Attempts to cancel the task <id> if it is not yet completed.





	
-list


	
Lists the target status of each task <id>.





	
-deploy


	
A convenient alias for activate.





	
-undeploy


	
A convenient alias for unprepare.








[bookmark: ch19lev2sec6] BEA XML editor

The BEA XML Editor is entirely written in Java. The XML elements that are supported are listed here:


	Element


	Attribute


	Comment


	CDATA


	Processing instruction




The editor supports files of the following formats:


	.xml� 
XML files are the primary file formats supported by the editor.



	.xsd� 
The editor can also be used to write the grammar of the file�that is, XML Schema files�files with the extension .xsd.



	.soap� 
SOAP files can also be worked with using the editor.



	.wsdl� 
The BEA XML Editor can also be used for writing the Web Services interface file written using the Web Services Description Language.





From the screen shot in Figure 19.8, you can see that the screen is divided into the following parts:


	A top menu and toolbar.


	On the left-hand side, a tree-view of the open files and the elements contained in the files.


	On the right-hand side, an editing area that can be used to edit the opened file. The editing area displays color-coded elements for easy identification and editing.


	A bottom status message area that is used by the BEA XML Editor application to display messages.




[bookmark: ch19fig08]Figure 19.8. Screen shot of BEA XML Editor.
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The XML documents in the BEA editor can be edited by inserting XML elements and their attributes. The XML editor also allows for parsing and validating the XML document by enabling the Parser Feature�Validate on File Load option in the Options tab, which is displayed after clicking the Tools menu in the menu bar.










[bookmark: ch19lev1sec4] Administration Tools

The primary administration tool available in the WebLogic Server is the Administration Console. Since it is a Web-enabled tool, the Administration Console allows location-independent managing of the WebLogic Server resources. You already studied in detail how to use the Administration Console in yesterday's session. Hence, the salient features of the administration tool will be only briefly discussed here.

Figure 19.9 shows the Administration Console, which can be used to perform the following tasks:


	Configuring application domains� 
Different application domains can be defined in the WebLogic Server using the Administration Console. A domain is a consolidated set of applications and resources required for the applications. The contents of a domain can be managed as a unit.



	Managing Web applications� 
Within an application domain, you can create Web applications composed of Java servlets or JSPs. The settings required to define the alias and mapping information for servlets and JSPs can be done using the Administration Console.



	Managing Enterprise JavaBeans� 
You can also configure and deploy EJBs in an application domain in the WebLogic Server using the Administration Console.



	Configuring JDBC connection resources� 
Information required for defining a JDBC connection and a connection pool can be defined through the Administration Console.



	Configuring JMS queue resources� 
Similarly to defining a JDBC connection pool, you can also define JMS queues and queue connection factories with the Administration Console.



	Configuring J2EE Connection Architecture Resource Adapter resources� 
The Administration Console can also be used to define the configuration parameters for resource adapters compliant with the J2EE Connection Architecture.



	Configuring security for the WebLogic Server and applications deployed on the WebLogic Server� 
An important aspect of application deployment is defining the security parameters. Parameters, like users, roles, and access rights, can be defined using the Administration Console.



	Configuring Web Services� 
The Administration Console tool also enables converting Web applications into Web Services.



	Managing the WebLogic Servers in a cluster� 
The Administration Console tool can also be used to manage application domains in different WebLogic Servers deployed in a cluster.



	Monitoring performance of the WebLogic Server� 
Finally, you can use the Administration Console to determine the performance of the WebLogic Server.





[bookmark: ch19fig09]Figure 19.9. Screen shot of the Administration Console.
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[bookmark: ch19lev1sec5] Summary

Today you studied the different tools that are available with the WebLogic Server. The development tools studied were the BEA WebLogic Workshop and JBuilder. You also covered the compiler tools and the deployment tools, like WebLogic Builder, weblogic.Deployer, and the BEA XML Editor. Finally, the Administration Console was briefly discussed, as well as the different tasks that can be performed using it.










[bookmark: ch19lev1sec6] Q&A

	[bookmark: qad1e47858]Q1:	 How do you integrate IBM VisualAge with the BEA WebLogic Server?



	[bookmark: qad1e47864]
          A1:
        	In order to use IBM Visual Age with the BEA WebLogic Server, you need to use additional software�the BEA WebLogic Integration Kit for IBM VisualAge for Java, which consists of the following:


	Library classes of the WebLogic Server along with some support libraries


	Server support classes for starting and stopping the WebLogic Server from inside VisualAge


	Tool utility classes for building EJB Java archive files using VisualAge


	An export utility for exporting the Java projects and packages from VisualAge




After you configure the integration kit, the WebLogic Server project will appear in the Projects tab. Open the weblogic.integration.visualage.server package. The properties for the WebLogic Server, like the weblogic.system.home, for example, can be viewed and verified by viewing the properties of the Server class in the weblogic.integration.visualage.server package.

A similar integration toolkit is available for using Symantec Visual Café with the WebLogic Server.



	[bookmark: qad1e47908]Q2:	Where can I find information about Ant tool and the tags used by the EJBGen tool?



	[bookmark: qad1e47913]
          A2:
        	To find more information about the Ant tool, visit the Web site http://jakarta.apache.org/ant/manual/index.html. For more information about the tags used by the EJBGen tool, check out WebLogic Server's documentation at http://edocs.bea.com/wls/docs70/ejb/EJB_utilities.html.















[bookmark: ch20]Day 20. Other Tools Supported by WebLogic

The different tools that are available in WebLogic Server were the focus of your lesson yesterday. The tools in WebLogic Server are organized on the lines of the functions that they perform. The primary categorization of the tools is on the lines of development (Integrated Development Environment�IDE), deployment, administration, packaging, and so on. You already covered development tools, such as BEA Workshop and JBuilder; compilers, such as ejbc, jspc, and so on; deployment tools, such as the BEA XML editor, webLogic.Deployer; and administration tools, such as the Administration Console, and so on. Using the tools gave you a better perspective and understanding of how you can leverage these tools to improve productivity and efficiency in the various stages of a project involving WebLogic Server.

Today you will cover the two main technologies that are part of the WebLogic Server technology suite. Even though these technologies may or may not find widespread use, they do serve to demonstrate the wide integration reach of WebLogic Server as well as WebLogic Server's ability to support new technologies. The first technology that you will study today is the jCOM bridge software, which is an integration solution provided by WebLogic Server that enables the integration of Microsoft Component Object Mode (COM) applications with Java objects or components deployed in the WebLogic Server. The other technology that finds widespread use in WebLogic Server itself is the Extended Markup Language (XML). You will not only be studying some brief concepts of each technology, that is, jCOM and XML, but you will also walk through some scenarios to understand how this technology can effectively be used.










[bookmark: ch20lev1sec1] jCOM Concepts

Interoperability is the buzzword in the modern computing world because so many disparate systems from different vendors are being used. In the absence of compatible systems, the market of integration products is ever growing. There are quite a few integration solutions available in the market for "gluing" together the two main distributed computing technologies available today: Component Object Model (COM) and Enterprise JavaBeans (EJB).

These integration solutions are essentially "bridge" software. WebLogic Server provides its own bridging solution to enable applications deployed on WebLogic Server to seamlessly access COM objects. This bridging solution is the jCOM software bridge. The jCOM bridge allows Java applications deployed in WebLogic Server bi-directional access to COM components.

Bi-directional access is the key point here. Most bridge software provides unidirectional access because it is easier to implement it. Bi-directional bridge software is much more difficult to implement because it has to support the protocols on both sides. jCOM supports bi-directional access to COM components. This implies that the jCOM bridge software can translate a call from a Java application or an EJB component to a COM component. This is the first way of communication. The second way of communication is to enable a COM component to access Java applications or EJB components as if they were COM components. Hence, jCOM bridge software supports both the RMI/IIOP and DCOM protocols. DCOM is the distributed computing support for COM components.

Now, take a quick look at the key features of jCOM bridge software:


	jCOM supports two-way interaction between applications and components deployed on WebLogic Server and COM components.


	Data types of Java objects and COM components are mapped to enable data sharing between Java objects and COM components.


	jCOM supports both the early and late binding of Java objects and COM components. This is a powerful feature that will be discussed later.


	There is no local footprint required on the machines where the COM components are deployed. This greatly simplifies things because no special software is required on the machines where the COM components are deployed. Inside the WebLogic Server, the jCOM bridge performs the two-way translation between Java objects and COM components.


	To improve performance, the jCOM bridge also supports the calling of direct native API.




Before you proceed with the discussion of the tools available with the jCOM bridge software, you should study some useful concepts and terminologies that will help you understand jCOM better.

[bookmark: ch20lev2sec1] Binding

Binding is the mechanism of associating method/function call signatures with the actual implemented code. For example, when you use database driver libraries for accessing a database, you need to link the driver libraries when compiling and linking your application to generate the final executable file. It is at link time that the actual database functionality in the driver libraries is "bound" to the database calls that you write in your application code. There are two ways to perform binding in an application:


	Early binding� 
Early binding is the generally preferred method used to perform the binding of functionality code with the function calls in an application. The example that you read above of compiling and linking database driver libraries to the database function calls in an application code is of static binding or early binding. Early binding is very efficient because the application code to be bound is available and known at link time. Hence, there is no translation overhead in early binding.



	Late binding� 
When the functionality code is bound to the function calls at runtime, it is called dynamic binding or late binding. In late binding, the application (or the runtime environment) "discovers" the structure of the functionality code while the application execution is in progress, that is, at runtime. During the runtime execution, the functionality code is bound to the function calls in the application and then executed. This causes an additional performance overhead in late binding.





[bookmark: ch20lev2sec2] vtable

A vtable is a "virtual table" of pointers to function calls whose functionality is provided by an object, for example, a library object. The vtable is always required in static, that is, early binding. This is normally used in Visual Basic and Visual C++ applications when accessing COM components. For example, if you wanted to automate Microsoft Word using early binding, you would add a reference to the "Microsoft Word 8.0 Object Library" (MSWORD9.OLB file for Office 2000).

[bookmark: ch20lev2sec3] IDispatch Interface

The IDispatch interface is used during late binding when the information about the exact function being called is not known at link time (static binding time). The IDispatch interface serves as a mechanism to find information, such as data types, parameters, and so on, about the object or function at runtime, which is then used to invoke the function of the object.

Now that you are clear on these concepts regarding accessing COM components, proceed with your study of jCOM.










[bookmark: ch20lev1sec2] Supporting Tools for jCOM

The jCOM bi-directional software comes with tools that developers can use to generate the intermediate software components the jCOM bridge requires to communicate and perform the translation. Take a look at these tools, which will help you understand how the software pieces enable the jCOM bridge to perform bi-directional communication with COM components.

[bookmark: ch20lev2sec4] com2java

The com2java tool, shown in Figure 20.1, reads information from a type library of COM classes or interfaces. After interpreting the information from the type library, the com2java utility generates Java classes that contain the necessary functionality to enable Java applications and components deployed in WebLogic Server to access the COM components as if they were Java classes. The generated Java classes actually act as a proxy for COM components. The type libraries used by the com2java tool are typically generated using either Visual C++ or Visual Basic, the two language tools used to develop COM components.

[bookmark: ch20fig01]Figure 20.1. Screen shot of the com2java tool.
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The translation functionality provided by the com2java tool is not restricted to server-side COM components. Visual components such as ActiveX controls can also be accessed using the com2java tool.

The com2java tool generates two kinds of files for a COM interface, defined in the type library file:


	Interface file� 
This a Java file containing the Java interface equivalent to the COM interface defined in the type library. For example, for a COM component with the interface name ISAMSInterface, the Java interface corresponding to ISAMSInterface is generated in a file named ISAMSInterface.java.



	Proxy file� 
Apart from the interface file, the tool also generates a Java class that contains the actual functionality to enable access to the COM component. This Java class is stored in a file with the same name as the interface (generated in the above step) but with the additional "Proxy" suffix in the name. For example, for the COM component's interface ISAMSInterface, the ISAMSInterfaceProxy.java file is generated with the actual COM object accessing functionality.





The com2java tool supports the processing of the following types in the type library:


	COM interfaces� 
The com2java tool supports the processing of vtable (early binding) and IDispatch (late binding) interfaces. As seen earlier, for the COM interfaces, the tool generates a Java interface file and a Java proxy class that implements the interface.



	COM classes� 
A Java class that acts as a proxy to the actual COM class is generated by the com2java tool when it processes a COM class in the type library.



	Enumerations� 
Enumerations in a type library get mapped to a Java interface with constants for each element in the enumeration.





The com2java tool is located in the WebLogic Server's bin directory. There is a non-GUI command-line version also available named com2javacmd.

[bookmark: ch20lev2sec5] java2com

COM clients, such as Visual Basic clients, may want to access Java objects or EJB components deployed in WebLogic Server. The java2com tool helps in generating an IDL file that can be used by the COM component to generate the client-side classes needed to access Java objects and components deployed in WebLogic Server.

The java2com tool works on the Java classes to analyze their structure using reflection technique and generates an IDL file and Java wrapper classes, as you'll learn next.

[bookmark: ch20lev3sec1] IDL File for the COM Component

The java2com tool generates a COM interface for each Java interface that it encounters during processing. For example, for an interface named com.sams.learnweblogic7.MySAMSHomeInterface, the tool generates a COM interface named ComSamsLearnweblogic7MySAMSHomeInterface (the name can be overridden with any name that you specify in the generation process).

For public Java classes, as well, the tool generates COM interfaces that correspond to the definition of each public Java class. As an example, for the public bean implementation class of an EJB named com.sams.learnweblogic7.MySAMSBeanImpl, the COM interface generated will be IComSamsLearnweblogic7MyBeanImpl (the name can be similarly changed).

All these interfaces are consolidated and written in the final generated file, for example, mysams.idl. The structure of the IDL file is for use only by COM components. The mysams.idl file should then be compiled using the tools provided with Visual C++ to generate the required type library file. Finally, you would need to register this type library file along with the COM client application by using the regtlb tool. You will learn about using regtlb later in this section.

[bookmark: ch20lev3sec2] Java Wrapper Classes

The Java wrapper classes are specific to the Java object that will be accessed by a COM component. These wrapper classes are required by the jCOM bridge software to perform the actual marshalling, that is, translation from a COM component request to an RMI�IIOP request used internally by Java objects and EJB components deployed in WebLogic Server.

The java2com batch file is located in the WebLogic Server's bin directory. The command used to invoke the tool is


java com.bea.jcom.Main 


[bookmark: ch20lev2sec6] regjvm

The regjvm tool that is provided as part of the jCOM bridge software is used to register the information of the Java Virtual Machine (JVM) of the WebLogic Server when you need to establish communication between a COM client and Java objects deployed on WebLogic Server. The regjvm GUI tool is used to define the mode of communication. Normally, you would select the DCOM�Pure Java mode of communication and supply the WebLogic Server host name and port number. This information should be saved after providing a logical name for the JVM id. This logical name, or JVM id, will be used by the regtlb utility to register a type library in the Windows registry, along with the JVM id. A command-line version called regjvmcmd is also available.

The regjvm (or regjvmcmd) file is located in the WebLogic Server's bin directory. The command used to invoke the tool is


regjvm 


or


regjvmcmd 


[bookmark: ch20lev2sec7] regtlb

The final utility that you will be looking at is the regtlb utility. The regtlb utility is the final step involved when establishing a static, or early binding, communication between a COM client and Java objects deployed on WebLogic Server. The regtlb utility is used to register the type library generated after compiling a COM-compliant IDL file. The regtlb takes the type library and the JVM id (generated using the regjvm or regjvmcmd utilities) and registers it with the COM client.

The regtlb batch file is located in the WebLogic Server's bin directory. The command used to invoke the tool is


regtlb 


Now you will look at how the communication between WebLogic Server and COM takes place using jCOM bridge software and the tools that you learned about earlier.










[bookmark: ch20lev1sec3] COM to WebLogic Server Communication

The COM to WebLogic Server communication, illustrated in Figure 20.2, can be performed using the jCOM bridge as the intermediary. Before using the jCOM bridge, it must be enabled in the WebLogic Server using the Administration Console.

[bookmark: ch20fig02]Figure 20.2. Block diagram of COM client to WebLogic Server communication.
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For example, if you need to access an EJB deployed in WebLogic Server from a Visual Basic client application, you should use the jCOM bridge software as an intermediary between the EJB and the COM client.

After building and deploying the EJB, you need to generate the wrapper files and the IDL file to be used by the COM client. For this purpose, you need to use the java2com tool (shown in Figure 20.3).

[bookmark: ch20fig03]Figure 20.3. Screen shot of the java2com tool.
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From the figure, you can see how the wrapper and IDL files are generated. In the dialog box, you will need to supply the home interface name of the EJB that needs to be accessed. Also, provide the public Java classes that will be accessed by the COM client.

The java2com tool will generate an IDL file conforming to a COM IDL file that contains the equivalent COM interfaces for the Java interfaces and Java classes. Apart from this, a set of Java wrapper classes is generated. The Java wrapper classes are used by the jCOM bridge software to perform marshalling, or translation, of data for a Java object or component.

After using the java2com tool and compiling and placing the Java wrapper classes in the CLASSPATH of the WebLogic Server, you will see what is required to be done at the COM client side.

On the COM client side, there are two ways in which the communications between a COM client and the Java components on WebLogic server can be set up.

[bookmark: ch20lev2sec8] Zero Client Mode

In a zero client mode, there is no footprint on the COM client side. You need only to hard code the location of the WebLogic Server in the COM client. The location of the WebLogic Server can be obtained by invoking the com servlet from the URL

http://WL_HOST:WL_PORT/bea_wls_internal/com

(WL_HOST is the host name or IP of the machine where WebLogic is installed, and WL_PORT is the port on which the WebLogic Server is listening for requests.)

You can also obtain the location of the WebLogic Server by executing the Java class GetJvmMoniker and passing it the WL_HOST and WL_PORT parameters:


java com.bea.jcom.GetJvmMoniker WL_HOST WL_PORT 


Executing this command displays a long string of values. This string should be saved and then used in the COM client application.

This location is technically referred to as the Object Reference Moniker (ORM).

[bookmark: ch20lev2sec9] Early Binding

The second way to establish communications between the COM client and the WebLogic Server is to use the IDL files generated by the java2com tool. This mechanism is called early binding because the IDL file will be used at the COM client side to process and generate information necessary for the COM client. Now, you will take a quick look at the steps involved in the early binding mechansim.

First the IDL files generated using the java2com tool need to be processed to generate the type library. To process the IDL files, you need a COM IDL file processor. An example of this is the midl.exe compiler available in Visual C++:


midl mysams.idl 


This will generate the mysams.tlb type library file.

The next step is to register the WebLogic Server's Java Virtual Machine (JVM) in the Windows registry using a logical name. Use the regjvm utility (or the command-line version, regjvmcmd) to do this.

The regjvm command starts up the regjvm GUI tool. Select the DCOM-pure java option, and provide the WebLogic Server name and port number on which it is listening. After this, provide a name for the registered JVm, such as mysamsjvm.

Now you can register the type library generated from the IDL file and the JVM name from the previous step in the Windows registry. This is done using the regtlb utility provided as a part of the jCOM bridge software, as follows:


regtlb  mysams.tlb mysamsjvm 


The COM client is all set to access the Java objects/components deployed in WebLogic Server. A snippet of a generated IDL file is given here:


[ 
    uuid(7bc904b3-00ee-1000-5000-c0a801640000),
    version(1.0),
    helpstring("MyCOMWaiterHome generated from
            com.sams.learnweblogic7.ejb.stateful.WaiterHome (J-Integra)")
]
library MyCOMWaiterHome {
importlib("STDOLE2.TLB");

//  Forward declare all types defined in this IDL file
interface ComSamsLearnweblogic7EjbStatefulChefInterface;
interface IComSamsLearnweblogic7EjbStatefulCookedItemImpl;
coclass ComSamsLearnweblogic7EjbStatefulCookedItemImpl;
interface ComSamsLearnweblogic7EjbStatefulMenuItem;
interface ComSamsLearnweblogic7EjbStatefulMenuList;
interface ComSamsLearnweblogic7EjbStatefulWaiterHome;
interface ComSamsLearnweblogic7EjbStatefulWaiterInterface;
interface JavaUtilCollection;
interface JavaUtilEnumeration;
interface JavaUtilIterator;
interface JavaUtilList;
interface JavaUtilListIterator;
interface JavaUtilMap;
interface JavaUtilSet;
interface IJavaUtilVector;
coclass JavaUtilVector;
interface JavaxEjbEJBHome;
interface JavaxEjbEJBMetaData;
interface JavaxEjbEJBObject;
interface JavaxEjbHandle;
interface JavaxEjbHomeHandle;
...











[bookmark: ch20lev1sec4] WebLogic Server to COM Communication

Now you will look at this communication from the other direction, for example, between a Java application or component deployed on WebLogic Server that needs to access a COM component, as shown in Figure 20.4.

[bookmark: ch20fig04]Figure 20.4. Block diagram of WebLogic Server application to COM component communication.
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For example, if you needed to open a Microsoft Word document and extract its contents in a Java application in WebLogic Server, how would you do it? Microsoft has modularized the Microsoft Office suite into COM-compliant applications. Hence, accessing a Word document is essentially the same as accessing an instance of a Word COM component. This is also called Office automation because it involves accessing the COM components in Microsoft Office to leverage the existing COM functionality.

The interfaces of the Word COM component are defined in a library file called the type library file. For Microsoft Word (in either Office 97 or Office 2000), the type library file is named MSWORD9.OLB, where OLB stands for object library. You can locate this file in the C:\Program Files\Microsoft Office\Office directory (or whichever directory Microsoft Office is installed in). There will be a set of .olb files in this directory (for Word, Excel, PowerPoint, and so on).

Because the jCOM software bridge supports bi-directional communication, it proves quite helpful in this scenario, as well. The Word document is an instance of a COM component. Hence, in order to access it, you need to generate Java wrapper classes that act as a proxy for accessing the Word COM component. For this purpose, you will use the com2java tool.

As seen in Figure 20.5, the com2java tool can read the type library (that is, the MSWORD9.OLB object library file) of a COM component and generate the interface and Java COM proxy classes.

[bookmark: ch20fig05]Figure 20.5. Generating COM Proxy classes and interfaces for MSWORD9.OLB using com2java.
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After this, you need to enable the jCOM bridge within WebLogic Server using the Admin Server console. This will start the jCOM bridge the next time WebLogic Server starts up. The jCOM bridge is now ready to intercept and translate calls to the COM component from Java objects and back. Here's a code snippet of DocumentsProxy.java that implements the Documents interface to demonstrate how the interface and proxy classes are generated:


package myword; 

import com.bea.jcom.*;
/**
 * Proxy for COM Interface 'Documents'. Generated 6/10/2002 11:14:36 PM
 * from 'C:|Program Files|Microsoft Office|Office|MSWORD9.OLB'<P>
 * Generated using version 7.0 of <B>jCOM</B> -- pure Java/COM integration
         technology from BEA Systems, Inc.

  * See <A HREF="http://www.bea.com/products/weblogic/server/datasheet.shtml">
          http://www.bea.com/products/weblogic/server/datasheet.shtml</A><P>
 *
 * Generator Options:
 * PromptForTypeLibraries = False
 * AttemptNonDual = True
 * ClashPrefix = zz_
 * LowerCaseMemberNames = True
 * IDispatchOnly = False
 * RetryOnReject = False
 * AwtForOcxs = False
 * GenerateDeprecatedConstructors = True
 * ArraysAsObjects = False
 * DontGenerateDisp = False
 * DontRenameSameMethods = False
 * IgnoreConflictingInterfaces = True
 */
public class DocumentsProxy extends com.bea.jcom.Dispatch
        implements Documents, java.io.Serializable {

  protected String getJCOMVersion() { return "7.0"; }

  static { JCOMInit.init(); }

  public static final Class targetClass = myword.Documents.class;

  public DocumentsProxy(String CLSID, String host, AuthInfo authInfo)
          throws java.net.UnknownHostException, java.io.IOException{
    super(CLSID, Documents.IID, host, authInfo);
  }

  /** For internal use only */
  public DocumentsProxy() {}

  public DocumentsProxy(Object obj) throws java.io.IOException {
    super(obj, Documents.IID);
  }

  protected DocumentsProxy(Object obj, String iid) throws java.io.IOException {
    super(obj, iid);
  }

  public DocumentsProxy(String CLSID, String host, boolean deferred)
          throws java.net.UnknownHostException, java.io.IOException{
    super(CLSID, Documents.IID, host, null);
  }

  protected DocumentsProxy
          (String CLSID, String iid, String host, AuthInfo authInfo)
          throws java.io.IOException {
    super(CLSID, iid, host, authInfo);
  }

  public void addListener(String iidStr, Object theListener, Object theSource)
          throws java.io.IOException {
    super.addListener(iidStr, theListener, theSource);
  }

  public void removeListener(String iidStr, Object theListener)
          throws java.io.IOException {
    super.removeListener(iidStr, theListener);
  }
  ...


So far, you have studied the jCOM bi-directional software bridge and how it can be used to establish communication between the Java classes or components deployed on WebLogic Server and COM components or COM clients. Now you'll move on and learn a few concepts of XML.










[bookmark: ch20lev1sec5] XML Concepts

Extensible Markup Language, or XML as it is popularly known, is a markup language similar to Hyper Text Markup Language (HTML) but far more powerful than HTML. XML is a simpler form of the Standardized Generalized Markup Language (SGML), which is the parent of all markup languages.

What makes XML different is that it is not a language but a "meta" language, that is, a language that in turn describes another language. Perhaps it will help to discuss this feature in the context of HTML. As any Web developer knows, HTML is a language with a predefined set of tags (defined in the HTML specification) that are embedded in a file called an HTML file that is rendered by a Web browser. XML, on the other hand, does not have any predefined tags. This means that developers are free to define their own custom tags using the XML language. Defining your own tags is no great help, though, if the grammar, that is, how the tags should be defined and interpreted, is not present. Hence, you need to define the grammar of the XML file in a separate file. There are two ways to define the structure of an XML file: Document Type Definitions (DTD) and XML schema.

[bookmark: ch20lev2sec10] Document Type Definitions (DTDs)

The Document Type Definition (DTD) is the document that contains the details of the structure of the XML file. The structure is defined in terms of elements, attributes, comments, and so on. DTDs essentially define the grammar of the XML file. They give an idea of how the contents, that is, the custom tags in the XML, should be interpreted. DTDs are also used to ensure that the contents of the XML file are correct, that is, that no tags are out of place or missing. A sample DTD is given here:


<!DOCTYPE sams_book_catalogue [ 
<!ELEMENT catalogue_item_id(#PCDATA)>
<!ELEMENT book (title, price, author+, publisher,)>
<!ELEMENT title (#CDATA)>
<!ELEMENT price (#CDATA)>
<!ELEMENT author (#CDATA)>
<!ELEMENT publisher (#CDATA)>
]>


The use of DTDs is now deprecated. The preferred way to define XML grammar is to use XML schemas.

[bookmark: ch20lev2sec11] XML Schema

An XML schema consists of components such as type definitions and element declarations that are similar to what is defined in a DTD. The difference between a DTD and an XML schema is that an XML schema is also an XML file. Similar to a DTD, an XML schema can be used for validating the contents of an XML file, as shown here:


<xsd:schema xmlns:xsd="http://www.w3.org/1999/XMLSchema"> 
    <xsd:element name="sams_book_catalogue" type="catalogueType"/>
    <xsd:element name="catalogue_item_id" type="xsd:string"/>
    <xsd:complexType name="book">
        <xsd:element name="title" type="xsd:string"/>
        <xsd:element name="price" type="xsd:string"/>
        <xsd:element name="author" type="xsd:string" minOccurs="1"
                maxOccurs="unbounded"/>
        <xsd:element name="publisher" type="xsd:string"/>
    </xsd:complexType>
</xsd:schema>


Having learned how XML grammar is defined, you may be wondering why you would want to define your own tags in the first place.

The answer lies in the use of XML in applications. The significant difference between XML and HTML is that, unlike HTML, which is used primarily for presentation purposes, XML finds use in data sharing because it provides an easy and flexible way to encapsulate data, and more importantly, describes the structure of the data. This "self-describing" ability of XML is what gives XML its flexibility.

Now take a quick look at the following simple XML file:


<?xml version=1.0?> 
<!DOCTYPE address_book SYSTEM "sams_book_catalogue.dtd">
<sams_book_catalogue>
    <catalogue_item_id>1001</catalogue_item_id>
    <book>
        <title>Teach Yourself WebLogic Server in 21 Days</title>
        <price>39.99</price>
        <author>Mandar S. Chitnis</author>
        <author>Lakshmi Ananthamurthy</author>
        <publisher>SAMS Publishing</publisher>
    </book>
    <book>
        ...
    </book>
</sams_book_catalogue>


From this code snippet, you can see that there is a definite structure associated with the contents of an XML file. The contents of an XML file are data encapsulated within a set of tags. The tags can be either a start and end tag set or a single tag with an end tag marker within it. The tag elements can be recursive; that is, a set of tag elements can be contained within another set of tag elements. You have already seen how an XML file was used as a deployment descriptor file to register deployment information in the file.

For example, to register a Java servlet, you would register the servlet's deployment information within the <servlet></servlet> tags in the web.xml deployment descriptor file.










[bookmark: ch20lev1sec6] XML Parser APIs

WebLogic Server's support for XML consists of the following:


	SAX and DOM API parsers


	WebLogic XML Streaming API


	JAXP




You will now take a quick look at each of these features in the following sections. To begin with, you'll look at the first way to parse data: using the SAX parser.

[bookmark: ch20lev2sec12] SAX API

SAX is short for the simple API for XML. It was the first parser available to parse the contents of an XML file. The SAX parser is a Java parser that provides an API for applications to use for processing XML documents. The major advantage of SAX is that it is an event-based API. An event-based API is faster in terms of processing. This is because the XML parser performs minimal processing. The major responsibility for processing the contents of the XML document lies with the application class that uses the SAX API. Hence, an application that uses the SAX API for processing an XML document is quite complex.

Using a SAX parser, you can traverse the processing of an XML document only in the forward direction. Think of the SAX API as an interpreter. The SAX API is similar to an interpreter that processes code step-by-step in the forward direction in a single pass. The SAX API does not provide for revisiting the previously traversed and processed part of the XML document.

The event-based mechanism of the SAX API does have its advantages, the significant one being performance. The SAX API is more appropriate for use when processing large XML documents at the server side. Also, the SAX parser uses fewer resources because it is just a parser. The major part of the processing is handled by the application that uses the SAX parser.

Here are some of the important APIs that are part of the SAX API:


	SAXParserFactory� 
The SAXParserFactory class provides an API to obtain an instance of the SAXParser class. An application that needs to instantiate a SAX parser will use the methods in the SAXParserFactory class.



	SAXParser� 
The SAXParser class encapsulates an implementation of the XMLReader class. The SAXParser class contains the methods to perform the actual parsing of an XML document.



	XMLReader� 
The XMLReader interface contains the methods to perform the actual processing of an XML document. The vendor who provides the SAX parser must implement the XMLReader interface. Apart from this, the event handlers for XML document processing, such as ContentHandler, DTDHandler, EntityResolver, and ErrorHandler, can be registered using the methods in the XMLReader interface.



	ContentHandler� 
The ContentHandler interface contains the actual event-processing methods that must be implemented by your XML-document-processing application. The custom content-handler class that processes the events generated as a result of processing the XML document must be registered using the setContentHandler() method of the XMLReader object.



	DTDHandler� 
The methods in the DTDHandler should be implemented by your XML-document-processing event handler if you need to intercept the notation declaration and unparsed entity declaration events. Normally, you would not need to implement the DTDHandler interface.



	EntityResolver� 
The EntityResolver interface contains methods for events that are propagated when the SAX parser encounters embedded external references in the XML document, such as DTDs. If you need to trap these references before the SAX parser can include them for processing, you should provide implementations for the methods of the EntityResolver interface.



	ErrorHandler� 
The methods that an XML-processing Java application uses to perform error handling are defined in the ErrorHandler interface. The custom error-handling class that implements the ErrorHandler interface must register itself using the setErrorHandler() method of the XMLReader object.



	DefaultHandler� 
The DefaultHandler class provides a default implementation of the callback event handlers�the ContentHandler, DTDHandler, EntityResolver, and ErrorHandler interfaces.





The WebLogic Server supports the SAX 2 API using custom classes that are wrapped on the Xerces parser from Apache. These custom classes of the SAX API can be found in the weblogic.apache.xerces.parsers package. The class that should be used is the weblogic.apache.xerces.parsers.SAXParser class, which implements the SAX1 and SAX2 APIs.

[bookmark: ch20lev2sec13] DOM API

The Document Object Model (DOM) is the other technique to process XML documents. The DOM API uses the inherent structure of an XML document, that is, the tree structure, to parse and process XML documents. DOM is defined by the W3C consortium to represent the structure of the elements in a document, whether HTML or XML. DOM is essentially a tree structure beginning with the logical root of the tree. The different sets of tags/elements within the XML document represent the leaves, that is, the nodes of the document tree. A branched hierarchical structure of the tree is formed because it is possible to embed tags and elements within other tags and elements. The XML parser that supports the DOM API parses an XML document and generates a tree of objects that represents the DOM tree of the data within the tags and elements in the XML document. This DOM tree of data can then be used for further processing by any application. The DOM API parser handles the major part of parsing an XML document and provides an easy-to-use API for application developers to process the data in the document. You can see this in Figure 20.6.

[bookmark: ch20fig06]Figure 20.6. A DOM parser processing an XML file.
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From Figure 20.6, you can see the DOM tree generated after parsing the XML file containing the Sams book catalogue information. The contents of the XML file have been parsed and arranged in a hierarchical tree structure. Notice that the element's title, price, author, and publisher are located under the book element in the tree. The values for these elements are placed in the tree with the element that each value is associated with.

The DOM API does have its drawbacks. Because the entire XML document is loaded as a document tree in memory, an application that uses the DOM API to process large-sized XML documents will run into resource problems. Moreover, if the application processing the XML document needs only to partially process the data in the document and leaves the rest of the processing of data to other applications, it will need to pass a potentially huge and resource-intensive tree object between applications. If these applications are distributed, it means serializing and deserializing the DOM tree object. A major resource overhead!

But, unlike a SAX parser, which performs step-by-step parsing and generates events, the DOM parser processes the entire XML document in a single pass. This is analogous to how a compiler processes source code files. Because the entire XML document is processed in one pass, any element or node in the DOM tree can be arbitrarily accessed at any given time in an application that uses the DOM API.

Take a look at the important classes and interfaces of the DOM API, as follows:


	DocumentBuilderFactory� 
The DocumentBuilderFactory class provides the necessary methods to obtain a new instance of the DOM parser. The DOM parser is the DocumentBuilder class.



	DocumentBuilder� 
The DocumentBuilder class is the actual implementation of the DOM API parser. The methods required to perform the parsing of the XML document are defined in the DocumentBuilder class.



	Document� 
The Document interface contains methods to manipulate the contents of the DOM tree generated after parsing and processing an XML document. The Document object represents a processed XML document. The Document object is the logical root of the document tree generated after processing the XML document.





The WebLogic Server 7.0 supports the DOM Level 2 API using custom classes that are wrapped on the Xerces parser from Apache. These custom classes of the DOM API can be found in the weblogic.apache.xerces.parsers package. The class that should be used is the weblogic.apache.xerces.parsers.DOMParser class, which implements the DOM Level 2 specification.

[bookmark: ch20lev2sec14] XML Streaming API

WebLogic Server 7.0 provides an improved parser API for parsing and processing XML documents. From your lessons on the SAX and DOM APIs, you know that even though a SAX parser performs processing in less time with minimal resource usage, the application that uses the SAX API becomes quite complex. On the other hand, DOM API does provide a better way to process XML documents into DOM trees but is a resource-intensive operation that can slow down the processing of XML documents in your application.

The WebLogic Server provides the XML streaming API, which aims to establish a middle ground in terms of the advantages and drawbacks of the SAX and DOM APIs.

An application that uses the WebLogic XML streaming API with a SAX parser does not need to implement the event callback methods of the SAX API. Instead, the application utilizes the WebLogic XML streaming API to simplify requests for events that it is interested in. This helps the application to read events from the stream attached to an XML document using the WebLogic XML streaming API. However, there is no complex event-handling code, as you encounter when using just the SAX API.

Similarly, the WebLogic streaming API leverages the DOM API to build a DOM tree of objects in the XML document. The DOM tree (or the event of the SAX API) is converted into an XMLInputStream object. This XMLInputStream is then used by any application to extract and process the parsed contents of the XML document.

The different classes and interfaces of the WebLogic XML streaming API are organized in the weblogic.xml.stream package.

[bookmark: ch20lev2sec15] JAXP

Java brings together the SAX and DOM APIs in one single package. The Java API for XML Processing (JAXP) enables Java applications to parse XML documents and convert them into XML objects that can be processed by Java applications. JAXP brings together the divergent industry standard SAX and DOM APIs in one package that can be easily used by Java applications. Apart from the SAX and DOM XML parser APIs, JAXP also includes support for XML Stylesheet Language Transformation (XSLT).

However, JAXP does not limit you to using the SAX and DOM parsers or XSL transforming APIs provided with the reference implementation. JAXP provides advanced plug-n-play features whereby you can use any implementation of the SAX and DOM APIs or any XSLT implementations that you choose.

JAXP consists of two parts: 
the XML parsing API and the XML transforming API.

[bookmark: ch20lev3sec3] The XML Parsing API

The XML parsing APIs that JAXP supports are the SAX and DOM parser APIs. The packages related to this API are as follows:


	javax.xml.parsers� 
Provides the APIs to load and use different implementations of the SAX and DOM APIs.



	org.xml.sax� 
Contains the event-based SAX API used for processing XML documents.



	org.w3c.dom� 
Encapsulates the DOM API. Developers can use the DOM API to process XML documents to construct a tree structure of the contents of the XML document. The DOM API can then be used to process and modify this tree of objects.





[bookmark: ch20lev3sec4] The XML Transforming API

The javax.xml.transform package contains the XSLT transformation APIs. These are used to convert an XML document into a different presentation format.










[bookmark: ch20lev1sec7] Summary

Today you spent the entire day's session covering the two remaining technologies supported by WebLogic Server: jCOM bridge software and the Extended Markup Language (XML).

You started the day by learning some simple concepts of object binding and what integration problems jCOM addresses. You looked at the different tools, such as java2com and com2java, that form part of the jCOM bridge software and how they should be used. You then studied the important steps involved in establishing communications between a Java object/component deployed in WebLogic Server and a COM component. For this purpose, you demonstrated a simple example that leveraged the Microsoft Office Word component and showed how to generate the intermediate communication classes. Apart from this, you also looked at the other side of the communication, that is, integration between a COM client and Java objects/components deployed on WebLogic Server. You covered all the elaborate steps involved in performing an early binding as well as the Zero client (no footprint on the COM client side) mode.

After this, you discussed the Extended Markup Language (XML). You started with the simple concepts of XML, such as DTDs and XML schemas, and then proceeded to learn about the SAX API and the DOM API. You then briefly read about the XML streaming AI and the Java API for XML processing.

This covers all the primary technologies that will be used by developers in WebLogic Server. In the coming days, you will be covering two new technology areas supported by the WebLogic Server: the J2EE Connector Architecure (JCA) and WebServices.










[bookmark: ch20lev1sec8] Q&A

	[bookmark: qad1e50180]Q1:	How is the jCOM software bridge different from the one available with the previous versions of WebLogic Server?



	[bookmark: qad1e50185]
          A1:
        	In WebLogic Server 7.0, the jCOM bridge software is included. Hence, no separate add-on bridge software is required. Also, the bridge software inside WebLogic Server is enabled by default. Moreover, the jCOM bridge can be managed using the Administration console. Additionally, a new servlet (com.bea.jcom.GetJvmMoniker) is provided for obtaining the Object Reference Moniker in the WebLogic Server that is used in COM component communication.















[bookmark: ch20lev1sec9] Workshop

The quiz is provided to help solidify your understanding of the material covered today. Answers to the quiz questions are in Appendix A. Try to understand the quiz answers before continuing tomorrow's lesson.










[bookmark: ch20lev1sec10] Quiz

	[bookmark: ch20que01]1:	What is a DTD used for?



	[bookmark: ch20que02]2:	What are the different types of XML parsers available?















[bookmark: ch21]Day 21. J2EE Connector Architecture

Yesterday you learned about the miscellaneous technology areas of WebLogic Server, including the jCom bi-directional bridge between J2EE objects and COM components and the SAX and DOM API support. You learned about the issues involved in setting up a bi-directional communication with COM components and how to configure jCom bridge in the WebLogic Server. For SAX and DOM APIs, you learned in which scenarios or applications each of the APIs are recommended and their pros and cons.

Today you will learn about an additional J2EE technology supported by Weblogic Server: the J2EE Connector Architecture (JCA). You will learn the details of JCA and its constituents, namely Resource Adapter, Common Client Interface, and the three system contracts: connection management, transaction management, and security contracts. Finally, you will learn how to configure and deploy resource adapters in WebLogic Server.










[bookmark: ch21lev1sec1] Introduction to JCA

Different proprietary integration products cater to specific niches in the market. These products are created to solve existing problems in the industry. Although these products start out with the goal of solving an integration problem, they generally run the danger of being overwhelmed by the fast-paced evolution of the IT industry after some time has passed.

The goal of JCA is to create a layer of abstraction between Java programs and the Enterprise Information Systems (EISs) to hide the messy implementation details of communication between the two systems. An organization's developers no longer need to bother with vendor-specific, system-level drivers to create their own communication architecture. The JCA puts the task of connectivity into the hands of the people who understand the EIS the most�the companies that built them.

Think of the relationship between JCA and an EIS as similar to the one between JDBC and an RDBMS. One of the goals of the JCA architecture is to create a consistent and easy-to-understand Java interface that standardizes access to any EIS on the market. The net effect is an extremely reduced learning curve for Java developers dealing with integration issues of different types of EIS.

The other major driving factor in the design of JCA is the leveraging of the proven J2EE platform for enterprise solutions. The success of J2EE can largely be attributed to stable and robust application servers like WebLogic Server, which provides most of the complex infrastructure for large-scale transactional information systems.

[bookmark: ch21lev2sec1] WebLogic's Support for JCA

WebLogic Server 7.0 is fully compliant with the J2EE 1.3 specification. JCA 1.0 is part of the J2EE 1.3 specification. Hence, WebLogic Server 7.0 supports applications that use JCA. As a part of its support for JCA, the WebLogic Server implements the Service Provider Interface (SPI) part of the JCA specification, thus enabling seamless "plug-and-play" with JCA-compliant Resource Adapters (RAs) provided by vendors of different EIS systems. Figure 21.1 shows how JCA fits in with the different WebLogic Server technology components.

[bookmark: ch21fig01]Figure 21.1. WebLogic Server and the J2EE Connector Architecture.

[image: graphics/21fig01.gif]


With the support for the JCA specification, developers using WebLogic Server do not need to tie their applications to any proprietary integration solutions for accessing data from EIS systems. Now you can develop and deploy enterprise applications on WebLogic Server and use the RAs compliant with JCA from different vendors of EIS systems.

Following is a step-by-step look at the different parts of the J2EE Connector Architecture.










[bookmark: ch21lev1sec2] JCA Concepts

Prior to JCA, Java applications were extremely limited in their ability to interact with EISs. Integration required a large expenditure of resources and often resulted in overly complex and hard-to-maintain solutions. The major advantage of the JCA specification is that it is vendor-neutral and yet comprehensive enough to achieve its targeted objectives.

For application servers and EIS integration tool vendors, this is a major breakthrough. JCA converts the integration problem of "m x n" to "m + n."

For example, if BEA had to provide system services and connectivity from its WebLogic Server to CICS, it had to develop a proprietary software component. If WebLogic Server needed to support another EIS with its application server, say, WebLogic to SAP, another new component was required.

Now consider an EIS vendor's perspective of the integration problem. For example, if IBM needed to provide CICS connectivity to WebLogic Server and WebSphere Server, it would have to create two components.

Thus, the end result is having 2 x 3 = 6 components to connect two EIS systems to two application servers (see Figure 21.2). And this problem grows much worse when you consider the large number of different EIS and application servers on the market.

[bookmark: ch21fig02]Figure 21.2. m x n problem.

[image: graphics/21fig02.gif]


Here's a better scenario. All the companies involved comply with the JCA specification. Each of the EIS vendors creates one system-level driver that conforms to the JCA specification. Now both WebLogic Server and WebSphere Server will implement the JCA specification for integrating with EIS systems. Hence, applications deployed on the application servers conforming to the JCA specification will be able to interact with different EIS systems using a common and standard interface.

The end effect is 5 separate components (see Figure 21.3):



m + n: 2 EIS + 3 application servers = 5 components



[bookmark: ch21fig03]Figure 21.3. m + n solution.

[image: graphics/21fig03.gif]


JCA streamlines the development of enterprise applications by adding the new component model to the table. By standardizing how the problem is solved, you can see that JCA eliminates a lot of the work that was being done by application server and EIS vendors. If you consider the number of EIS and application server vendors on the market today, it is easy to see how the number of components could grow increasing complex.

Take a closer look now at the concept of design contracts and how they are used in JCA.

[bookmark: ch21lev2sec2] Design Contracts in JCA

Contracts are undertaken between two parties when one of them (the supplier) performs some task for the other (the client). Each party expects some benefits from the contract and accepts some responsibilities in return. Usually what one of the parties sees as a responsibility is a benefit for the other party. The aim of the contract is to spell out these benefits and responsibilities.

This concept is extended to software in situations in which software systems and applications are required to interact in specific and standardized ways. This standardized interaction among software systems is called a design contract.

Design contracts play an important role in enabling disparate software systems and applications to interact with each other in a consistent way, thus ensuring portability of applications. In Java, design contracts between systems and applications are enforced by defining interfaces. Because the systems can communicate with each other only via the interfaces, it is left to the discretion of the vendor to implement the functionality behind the interfaces. For example, a software application interacting with System A via a specific interface can interact with another System B without changing any code as long as both System A and System B support the same interface.

A good example of this is the JDBC interface to connect to different relational databases. You have different vendors implementing the functionality of the JDBC interfaces to connect to different databases, such as Oracle, Sybase, Informix, and so on, but the source code of the application using the JDBC interface to interact with the database systems does not have to change.

You already experienced design contracts when you studied Enterprise JavaBeans (EJBs) during Days 10, 11, 12, and 13. In the EJB framework, the main participants are the container, EJB components providing business services, and client applications utilizing the application component services. Hence, the EJB framework specifies two kinds of design contracts for these participants:


	Client-view contract� 
This contract is used for defining a consistent way of interaction between an EJB client application and an EJB container. In the EJB framework, the container performs the mediation between an EJB client and an EJB component. So the client-view contract specifies the interfaces that are available for the EJB client to interact with an EJB container irrespective of the vendor supplying the container. As a part of this contract, interfaces are defined to obtain a reference to the factory within the container for creating EJB component instances (the home interface), to obtain a reference to the implementation of the business interface published by the EJB component (the remote interface), and to obtain some sundry metadata information about the EJB component. The client-view contract ensures that the EJB client applications can communicate with any EJB container without any changes in the source code.



	Component contract� 
Because the EJB container provides the execution environment for EJB components, the component contract defines the standardized way for EJB components to interact with the container. The entire life cycle of an EJB component until it is removed from memory�including component instantiation, component activation, passivation, and so on�is managed by the container. Hence, defining a consistent environment for EJB components to execute in containers implemented by dif ferent vendors was the primary aim behind defining this contract. The contract defines interfaces that can enable an EJB component developer to develop either transactional (SessionBean) or persistent (EntityBean) EJB components. The container-component contract ensures portability of EJB components across different vendor implementations of EJB containers.





JCA defines a set of standard mechanisms that enable the integration of EISs with application servers. This standard mechanism is actually a design contract between an application server and an RA for an EIS. Two types of contracts exist in JCA:


	System contracts� 
The system contracts define the interaction between the application server and the resource adapter. The system contracts relate to the core functionalities required during the interaction between the application server and the resource adapter for accessing EIS resources such as connectivity, transactions, and security.



	Application contracts� 
The application contract in JCA defines a common set of interfaces for accessing heterogeneous EIS systems. This is accomplished by the Common Client Interface (CCI) API. Standalone application components and EIS tools utilize the CCI API to interact with the RAs of different EIS systems in a consistent way.





In the coming sections you will study the details of the system contracts and application contracts. First let's take a look at the critical piece in JCA, the resource adapter.










[bookmark: ch21lev1sec3] Resource Adapter (RA)

The resource adapter (RA) is a system library that provides connectivity to an EIS system. The RA is the heart of the J2EE Connector Architecture and interacts with all the participants, that is, with the application server and the application component, as well as with the EIS system. Given its prime role in the JCA architecture, it is not surprising to note that the RA implements both the system contracts and the application contracts specified in the JCA specification.

EIS vendors must create RAs that comply with the JCA specification to be deemed Java Connector Architecture compliant. The RA implements the CCI. This makes the RA the black box behind the CCI. When a Java program uses an interface in the CCI, it is calling a component in the RA that implements that interface. This allows for a pluggable, component-based approach to solving Java-EIS integration.

The RA is where all the system-level functionality is achieved. The Java application and the EIS communicate with each other indirectly through the RA. The adapter translates requests from the Java application into calls on the EIS.

The system contracts define the interaction between the application server and the RA. The system contracts relate to the core functionalities required during the interaction for accessing EIS resources such as connectivity, transactions, and security.

RAs are the JCA equivalent of the JDBC drivers that you learned about earlier but on an enterprise scale. A JDBC driver enables client applications and application servers to interact with databases seamlessly. Similarly, an RA enables enterprise applications and application servers to interact with different EIS systems seamlessly.










[bookmark: ch21lev1sec4] System Contracts

System contracts in JCA are the predefined set of responsibilities that each participant in the contract must fulfill to enable seamless integration and interaction.

In Figure 21.4 you can see that JCA defines the following set of design contracts between an application server and an RA for an EIS:


	Connection management contract� 
The connection management contract defines the support for an application server to pool connections to information resources of an EIS.



	Transaction management contract� 
The transaction management contract enables an application server to use a transaction manager to guarantee transactional integrity for invoking applications residing in the EIS.



	Security contract� 
The support for a secure application environment for the information resources of an EIS is defined in the security contract.





[bookmark: ch21fig04]Figure 21.4. Application server design contracts�EIS.

[image: graphics/21fig04.gif]


In future versions of JCA, the contracts will extend support for asynchronous messaging (Java Messaging Service).

Next you'll look at each system contract.

[bookmark: ch21lev2sec3] Connection Management Contract

The connection management contract is a set of consistent interfaces that an EIS resource adapter must provide for interaction between an application server and its components (in a managed environment) or interaction between an application server and a standalone application (in a nonmanaged environment). The contract clearly identifies the responsibilities of implementation of the EIS RA vendor and the application server vendor.

As a part of the connection management contract, the following features are available:


	Consistent interface for acquiring connections for both managed and nonmanaged environments.


	Support for connection pooling.


	Support for transaction management features, such as commit/rollback (this will be covered in detail in the section on transaction management system contracts).


	Support for secure-access mechanisms to EIS resources (this will be covered in detail in the section on security management system contracts).


	Support for advanced application server services, such as callbacks from the EIS resource adapter to the application server and error logging/tracing. These are termed as Quality of Services (QoS) in the JCA specification.




From Figure 21.5 you can see that the participants in the contract are the resource adapter, the application server, and the application components. Following are details about the features the participants must provide to fulfill their obligations for the connection management contract.

[bookmark: ch21fig05]Figure 21.5. Application server�resource adapter�connection management contract.
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[bookmark: ch21lev3sec1] Resource Adapter

Because it has interactions with the application server, the application component, and the EIS, the RA forms the heart of the contract. The RA will normally be implemented by an EIS vendor; the vendor is in the best position to supply the implementation of an interface to the EIS to provide services such as connectivity to the EIS, transaction handling, callbacks to managed environments, and so on.

The RA covers the following features of the connection management contract.

[bookmark: ch21lev4sec1] Acquiring Connections

The interfaces used in a nonmanaged environment scenario by the application component for obtaining connections are these two:


javax.resource.cci.ConnectionFactory 
javax.resource.cci.Connection


The interfaces used in a managed environment scenario by the application server for obtaining connections are the following:


javax.resource.spi.ManagedConnectionFactory 
javax.resource.spi.ManagedConnection
javax.resource.spi.ManagedConnectionMetaData


In a nonmanaged two-tier (client/server) environment scenario, the RA directly performs connection handling and related features for an application component for obtaining connections. Hence, it also provides its own implementation of the javax.resource.spi.ConnectionManager interface. This implementation provided by the RA is known as the default connection manager. The RA vendor provides the functionality behind these interfaces. The implementation is normally proprietary/specific to the EIS for which the adapter is provided.

[bookmark: ch21lev4sec2] Connection Pooling

In a managed environment, the RA does not provide connection pooling because the application server provides it. But in a nonmanaged environment it is the responsibility of the RA to implement this feature internally. This is normally done by the default connection manager.

[bookmark: ch21lev3sec2] Support for Application Server Features

In order to provide callbacks to an application server in a managed environment, the RA, in its implementation of the ManagedConnection interface, provides a mechanism for registering the connection event listener of the application server. In a nonmanaged environment, the RA provides some rudimentary error-logging facilities of its own, in the implementation of the ManagedConnectionFactory and the ManagedConnection interfaces. This is done via the following methods:


javax.resource.spi.ManagedConnectionFactory.setLogWriter() 
javax.resource.spi.ManagedConnectionFactory.getLogWriter()
javax.resource.spi.ManagedConnection.setLogWriter()
javax.resource.spi.ManagedConnection.setLogWriter()


[bookmark: ch21lev4sec3] Support for Transaction Management

Support for transaction management will be covered in the section on transaction management contracts.

[bookmark: ch21lev4sec4] Support for Security Management

Support for security management will be covered in the section on security management contracts.

[bookmark: ch21lev3sec3] Application Server

The application server provides application components, executing within its environment the necessary interface to enterprise resources. This application server interacts with the resource adapter to provide services such as connection pooling, transaction management, error logging, security management, and so on for application components. The vendor of an application server provides the implementation of the interfaces with the resource adapter. Application components residing and executing within an application server are referred to as applications executing in a managed environment.

The application server forms the basis for the managed environment scenario. Hence, all the following contract features relate only to this scenario:

[bookmark: ch21lev4sec5] Acquiring Connections

The application server uses the interfaces provided by the RA for acquiring connections (see the previous section on acquiring connections). Because all the functionality related to managing the connection obtained from the RA is the responsibility of the application server, it provides implementation of the javax.resource.spi.ConnectionManager interface. This implementation is used by the RA's javax.resource.cci.ConnectionFactory implementation to delegate a connection request from an application component in a managed environment scenario.

[bookmark: ch21lev4sec6] Connection Pooling

In a managed environment, the application server provides connection pooling. This is done by the ConnectionManager implementation.

[bookmark: ch21lev4sec7] Support for Application Server Features

Because the responsibility of implementing the connection-acquiring and error-logging functionality lies with the RA, the application server does not provide its own mechanisms. But in order to receive callbacks from the RA, the application server provides implementation of the javax.resource.spi.ConnectionEventListener interface. The listener implementation of this interface is registered with the RA (using the RA's ManagedConnection implementation) thus, enabling the application server to receive event notifications from the RA. The implementation of the ConnectionEventListener also provides mechanisms for local transaction management (which will be covered in the next section).

[bookmark: ch21lev3sec4] Application Components

An enterprise application developer can use the Common Client Interfaces in application components to interact with the RA. These application components can be either beans (deployed in application servers) or standalone classes/applications. Depending on how they are used, the application components can be said to be executing in a managed or nonmanaged environment.

From the set of participants in the connection management contract, you can see that for a developer, the application component is essentially the consumer in the contract, and the RA and application server form the provider of services. For an enterprise developer, writing an application component in a managed or nonmanaged environment will involve using the Common Client Interface (CCI). The APIs involved will be these:


javax.resource.cci.ConnectionFactory 
javax.resource.cci.Connection


As seen previously, the RA provides the implementation of these interfaces. Apart from this, the application component may use interfaces from the transaction management and security management contract as required.

[bookmark: ch21lev2sec4] Transaction Management Contract

Transactional access for resources is a concept that already has been elaborated and supported by J2EE specification. In the context of JCA, it assumes more significance because the applications designed for using JCA access EIS resources, which may or may not support transactions inherently (legacy systems).

Transactions in JCA can either span multiple enterprise systems or can be local to the EIS. To support all of these transactions, JCA defines the transaction management contract. The transaction management contract is a well-defined set of interfaces between an application server and an RA.

The transaction management contract extends the connection management contract because transactions operate on resources, which, in this case, are connections to the EIS. The transaction management contract defines support for the following interfaces:


	Java Transaction API (JTA) (javax.transaction.xa.XAResource)�based�This is a consistent interface for supporting transaction management provided by a transaction manager. The XA interface (in JTA) defines the contract between an RA and a transaction manager in a distributed transaction-processing environment.


	Local transaction management�based�This is a consistent interface for supporting transaction management provided internally by the RA. The application server uses this in a scenario in which a single resource participates in a transaction. In order to avoid the overhead of using an XA transaction, the application server uses the local transaction mechanism and allows the RA to manage the transaction internally.


	No transaction support�This involves a scenario in which the RA does not provide any transactional support. This can occur when interacting with a legacy EIS. In this case, an RA may choose not to provide any transaction support.




As you see in Figure 21.6, the participants in the transaction management contract are the RA, the application server, and the application components. These participants have certain responsibilities to fulfill.

[bookmark: ch21fig06]Figure 21.6. Application server�resource adapter�transaction management contract.
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[bookmark: ch21lev3sec5] Resource Adapter

The RA is the major participant in this contract because it interacts directly with the EIS. It provides support for both the JTA-XA and local types of contracts.


	Java Transaction API (JTA); javax.transaction.xa.XAResource�based� 
This provides a consistent interface for supporting transaction management by a transaction manager. The XA interface (in JTA) defines the contract between a resource manager and a transaction manager in a distributed transaction-processing environment.



	Local transaction management�based� 
As seen earlier, the application server uses this part of the contract to avoid the overheads of the XA-based method when there is a single resource participating in the transaction. The RA provides entire transaction support in this mechanism by implementing the following methods of the javax.resource.spi.LocalTransaction interface.


	Initiating a transaction� 
The RA initiates a transaction when the application server executes the method javax.resource.spi.LocalTransaction.begin().



	Successful transaction� 
The application server uses this method to ask the RA to commit the changes done by the transaction (that is, to permanently update the EIS database to reflect the changes) when the transaction is successfully executed using the method javax.resource.spi.LocalTransaction.commit().



	Failure of a transaction� 
The application server uses this method to ask the RA to roll back any changes occurring during the execution of the transaction using the method javax.resource.spi.LocalTransaction.rollback().








As there is no interaction with the transaction manager, there are no additional methods required, as in the case of the previous mechanism.

[bookmark: ch21lev4sec8] Relationship of the Transaction Management and Connection Management Contracts

Because transactions deal with EIS connections as the resources, look at how these are related in JCA. As per the connection management contract, the RA provides implementation of the javax.resource.spi.ManagedConnection interface to enable the application server to obtain connections to the underlying EIS. The javax.resource.spi.ManagedConnection.getLocalTransaction() method of this interface returns the reference of the javax.resource.spi.LocalTransaction object. The application server enlists this reference with its transaction manager, thereby providing an application component with the means for transaction processing on this resource, using the methods discussed previously.

The scenarios stated previously hold true for managed environments. But what about the nonmanaged environment applications? As you learned earlier, application components in a nonmanaged environment can obtain EIS connection via the RA using the CCI. So what transaction support does the RA provide for this?

For local transaction management in a nonmanaged environment, the RA provides the reference to the LocalTransaction object by implementing the methods of the javax.resource.cci.LocalTransaction interface. The methods in this interface are exactly the same in terms of name and signature as the methods for the managed environment. With this interface, an application component can perform transaction management without any transaction manager or application server.

[bookmark: ch21note01]Note

The javax.resource.cci.LocalTransaction reference explained previously is totally different from the one for the managed environment (which is javax.resource.spi.LocalTransaction).


 

[bookmark: ch21lev3sec6] Application Server

The application server is the consumer in this contract. Because an application server provides support for transaction management for its application components, it contains a transaction manager to handle this functionality.

The application server utilizes the transactional support provided by the RA as a part of the transaction management contract. The contract is required to support all three levels of transaction, namely XA (JTA), local, and No transaction:


	Java Transaction API (JTA) (javax.transaction.xa.XAResource)�based� 
The transaction manager within an application server performs transaction management by using the JTA-XA resource�based interface implemented by the RA. The application server obtains a reference to the javax.transaction.xa.XAResource object by calling the RA implemented method javax.resource.spi.ManagedConnection.getXAResource(). The application server passes this reference to the transaction manager, thus enabling transactional support for the components executing within its environment. The transaction manager utilizes the following RA-implemented methods as required:


javax.transaction.xa.XAResource.start() 
javax.transaction.xa.XAResource.commit()
javax.transaction.xa.XAResource.rollback()
javax.transaction.xa.XAResource.prepare()
javax.transaction.xa.XAResource.forget()
javax.transaction.xa.XAResource.end()



	Local Transaction Management�based� 
The application server obtains a ManagedConnection object from the RA. From this, it obtains the javax.resource.spi.LocalTransaction object by calling the RA implemented method javax.resource.spi.ManagedConnection.getLocalTransaction(). After obtaining the LocalTransaction reference, the application server initiates the transaction life cycle by calling the RA implemented methods as required:


javax.resource.spi.LocalTransaction.begin() 
javax.resource.spi.LocalTransaction.commit()
javax.resource.spi.LocalTransaction.rollback()





[bookmark: ch21lev3sec7] Application Component

The application component obtains a reference to the LocalTransaction object from the RA using the javax.resource.cci.Connection.getLocalTransaction() method implemented by the RA. With this it can perform transaction management programmatically by using the following RA-implemented methods:


javax.resource.cci.LocalTransaction.begin() 
javax.resource.cci.LocalTransaction.commit()
javax.resource.cci.LocalTransaction.rollback()


Apart from implementing support for transaction management, the RA also provides a mechanism for callbacks of the state of the transactions. With this, a transaction manager, an application server, or an application component can obtain the state of the transaction being executed. The RA implements the following methods of the javax.resource.spi.ConnectionEventListener interface (seen earlier in the connection management contract):


	localTransactionStarted()� 
The RA notifies that the local transaction was initiated.



	localTransactionCommitted()� 
The RA notifies that the local transaction was committed.



	localTransactionRolledback()� 
The RA notifies that the local transaction was rolled back.





The final system contract that will be covered today is the security contract.

[bookmark: ch21lev2sec5] Security Contract

Ensuring secure access of EIS resources is another aspect for which the JCA defines standard mechanisms. From defining a "sandbox" for executing applets to the security policy file concept in J2SE and J2EE, security has always been the focal point of the Java language. With JCA the security model encompasses security interfaces for EIS resources. The resources in EIS are essentially the connections used to access the EIS data. Hence, as with transactions, security and connections go hand in hand.

The security contract in JCA defines the obligations that an application server and resource adapter must fulfill for secure access of EIS resources. Because security is implicit with connection management, the security contract extends the connection management contract. The security contract in JCA utilizes the security architecture defined by Java Authentication and Authorization Services (JAAS), which were discussed on Day 19, "Using WebLogic Tools."

JAAS builds upon the existing security features in the security package of the Java Development Kit and defines an entire security architecture that is useful and suitable for enterprise applications. JCA leverages this security architecture in the decurity management contract and utilizes the API defined by JAAS.

[bookmark: ch21lev3sec8] Security Contract Participants

From Figure 21.7 you can see that, as was the case for the other types of contracts, the participants in the security contract are the RA, the application server, and the application component. These participants have the following responsibilities:

[bookmark: ch21fig07]Figure 21.7. Application server�resource adapter�security contract.
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[bookmark: ch21lev3sec9] Resource Adapter

The RA provides support for security features in its connection API implementation. Authentication in JCA can be either declarative or programmatic. These methods are also termed container-managed sign-on and component-managed sign-on. The RA supports both of these mechanisms as a part of the security contract.

For container-managed sign-on, the RA accepts security information from the application server using the javax.resource.spi.ManagedConnectionFactory.createManagedConnection() method. This method takes the javax.security.auth.Subject and the ConnectionRequestInfo objects as parameters. Because the security contract is based upon JAAS, the RA extracts the authentication information from the Subject and uses it to authenticate with the EIS. Any additional request-specific data is passed by the RA in the ConnectionRequestInfo.

For component-managed sign-on, the RA interacts with the application component via the CCI using the method javax.resource.cci.ConnectionFactory.getConnection(). This method takes the ConnectionSpec object as a parameter. The RA implements the ConnectionSpec interface to enable the application component developer to pass the security information using setter-getter methods.

[bookmark: ch21lev3sec10] Application Server

The application server provides support for security for its application components using a security manager. The security manager within the application server also supports declarative security via deployment descriptors.

The application server supports declarative (that is, container-managed) sign-on using deployment descriptors. The key parameters used in the deployment descriptor file are:


	res-auth� 
Indicates to the application server whether security sign-on will be performed by the application component or the application server. If sign-on is set to Application, the application component performs the sign-on. If it is set to Container, the application server is responsible for the sign-on.



	authentication-mechanism-type� 
The mechanism of authentication (such as BasicPassword, Kerbv5, and so on) should be defined here.



	re-authentication-support� 
If the RA provides for reauthentication of an existing managed connection factory instance, you can provide a true value for this element.





Apart from this, the application server passes the security information in the deployment file to the RA by calling the method javax.resource.spi.ManagedConnectionFactory.createManagedConnection() with the javax.security.auth.Subject and ConnectionRequestInfo objects as parameters.

The application server populates the ManagedConnectionFactory object with security information such as user ID, password, and so on in the Subject. This security information is defined at deployment.

[bookmark: ch21lev3sec11] Application Component

In a component-managed sign-on scenario, the application component interacts with the RA using the Common Client Interface (CCI) to pass the security information. It uses the javax.resource.cci.ConnectionFactory.getConnection() method, which takes the ConnectionSpec object as a parameter. The ConnectionSpec interface is implemented by the RA. It is used by the application component to pass the user ID, password, and any EIS-specific connection parameters (as required) to the RA. The implementation of this interface normally has accessor-mutator (that is, getter-setter) methods, enabling ease of use. A sample code snippet is given here:


// obtain a reference to the Connection Factory object from the JNDI 
javax.resource.cci.ConnectionFactory myConnFactory = ...

// set the security properties in ConnectionSpec using "setter" methods
javax.resource.cci.ConnectionSpec
myConnectionProp = new myeis.ConnectionSpecImpl();

myConnectionProp.setUserName();
myConnectionProp.setPassword();

// Pass the ConnectionSpec object and obtain a connection from the
// connection factory
javax.resource.cci.Connection
myConn = myConnFactory.getConnection(myConnectionProp);

...











[bookmark: ch21lev1sec5] Application Contracts

Similar to the system contracts, the JCA also defines a standardized way for an application component or an EAI tool to interact with RAs implemented by different vendors. This standard mode of communication is called the application contract. The CCI is the application contract defined by the JCA specification between an application component and an RA. The CCI is described next.

[bookmark: ch21lev2sec6] Common Client Interface (CCI)

The CCI, as its name suggests, defines a consistent and standard way for enterprise applications, enterprise application development tools, and EAI frameworks to interact with different EIS systems via RAs. The CCI is a contract between the Java application (or framework or tool), the EIS vendor, and the RA provider. A Java application will use the CCI to pass a command from the Java application to the EIS through the RA. The RA formats the command and calls the associated EIS functionality.

The CCI was created as part of the J2EE Architecture Specification to be general enough to handle the majority of interactions between the Java application and the EIS. This significantly decreases the learning curve necessary for understanding the interaction of Java applications and EISs within an organization. Java developers everywhere can uniformly apply these interfaces to their applications.

Like the "m x n" to "m + n" integration solution that the JCA specification provides for application server vendors and EIS systems, the JCA specification addresses similar issues between a Java client application and the EIS system via the resource adapter. The JCA eliminates the need for proprietary interfaces by defining generic all-in-one interfaces. Instead of having vendor-specific drivers for each specific EIS, which requires Java developers to learn vendor specific classes, the JCA has created CCI as the standard interface. Now all vendors are encouraged to create drivers called RAs that conform to this specification. These interfaces are usable regardless of the EIS system in the back end as long as a supporting RA for the EIS exists.

[bookmark: ch21lev3sec12] Connection Interfaces

The connection interfaces form part of the standard way for application servers to obtain connections using the RA.


	javax.resource.cci.ConnectionFactory� 
This class is based on the factory method design pattern. The user can use this class to retrieve a javax.resource.cci.Connection object from the application server's pool of connection objects. Application components retrieve this object by doing a JNDI lookup.



	javax.resource.cci.Connection� 
This represents the handle enabling application components to interact with the underlying EIS.



	javax.resource.cci.ConnectionSpec� 
This object is used by the javax.resource.cci.ConnectionFactory. When using the javax.resource.cci.ConnectionFactory to request a javax.resource.cci.Connection object from the pool, the javax.resource.cci.ConnectionSpec object is used to encapsulate properties about the type of connection being requested. The only two properties supported by default are username and password. Other proprietary variables can be added if necessary.



	javax.resource.cci.LocalTransaction� 
This object can define the state of a transaction that is being handled locally.





[bookmark: ch21lev3sec13] Interaction Interfaces

Interaction interfaces provide the methods and attributes necessary to facilitate communication with the EIS.


	javax.resource.cci.Interaction� 
This object is acquired from the javax.resource.cci.Connection object. The RA implements this interface to execute EIS functions. If you wanted to query a database, you could use this class to call a stored procedure and pass the necessary parameters.



	javax.resource.cci.InteractionSpec� 
Similar to a javax.resource.cci.ConnectionSpec, this class holds information used by the Interaction object to define how interaction between the component and the EIS occurs. For example, the javax.resource.cci.InteractionSpec class can indicate to the RA that the Java component will send a message to the EIS but does not require a response from the EIS.





[bookmark: ch21lev3sec14] Data Representation Interfaces

Data representation objects contain the results of EIS interaction.


	javax.resource.cci.Record� 
This is the parent interface for all interfaces that encapsulate the results of an EIS query. All the other interfaces defined in this section will extend this interface. The current version of the specification does not intrinsically support XML, so all data is returned in table format.



	javax.resource.cci.ResultSet� 
This class inherits from javax.resource.cci.Record and encapsulates the results of queries done on the EIS. It stores data using a tabular format identical to the JDBC.



	javax.resource.cci.MappedRecord� 
This class inherits from javax.resource.cci.Record. Data from the EIS is stored in a way similar to the java.util.Map. Data is accessed using key-value mapping.



	javax.resource.cci.IndexedRecord� 
This class inherits from javax.resource.cci.Record. Data is stored in this collection in an ordered and indexed manner.



	javax.resource.cci.RecordFactory� 
This class inherits from javax.resource.cci.Record. This class creates generic instances of the classes javax.resource.cci.MappedRecord and javax.resource.cci.IndexedRecord for use by the application. The javax.resource.cci.RecordFactory object accesses the metadata repository to create the object.



	javax.resource.cci.Streamable� 
This interface is implemented by the RA. The RA uses these methods to read and write streamable objects to an output stream. This interface is often used to stream javax.resource.cci.Result objects to distributed applications.



	java.sql.ResultSetMetaData� 
This interface defines methods that are used to inspect instances of the javax.resource.cci.ResultSet interface. This class can identify the columns in the javax.resource.cci.ResultSet object. An instance of this class is retrieved from an instance of the javax.resource.cci.ResultSet object.





[bookmark: ch21lev3sec15] Metadata Interfaces

Metadata is important for obtaining information about the EIS underlying the application. These interfaces are often used by EIS tool developers to create user interfaces to help system administrators maintain an application's infrastructure.


	javax.resource.cci.ConnectionMetaData� 
This interface reveals information about the underlying EIS. A javax.resource.cci.Connection object returns a reference to a javax.resource.cci.ConnectionMetaData object.



	javax.resource.cci.ResourceAdapterMetaData� 
This interface encapsulates information about the capabilities of the underlying RA implementation. It is useful for determining the vendor of the RA and what version is currently being used.



	javax.resource.cci.ResultSetInfo� 
An instance of this interface is retrieved from the javax.resource.cci.Connection object. It provides information about the javax.resource.cci.ResultSet instances being returned by the RA. For instance, it can indicate whether changes to a javax.resource.cci.ResultSet instance are detected.





[bookmark: ch21lev3sec16] Exceptions and Warnings Interfaces

There are two exceptions and warnings interfaces in the JCA specification.


	javax.resource.ResourceException� 
This interface is the root of the exception hierarchy used by the CCI. All exception strategies implemented by a development team will extend from this class.



	javax.resource.cci.ResourceWarning� 
These objects inform the application about problems that occur during component and EIS interaction.














[bookmark: ch21lev1sec6] Deploying a Resource Adapter in WebLogic Server

This section takes a look at how to install an RA in WebLogic Server and how to configure a connection using the RA. The RA archive file can be deployed in WebLogic Server in three ways.

To deploy the JCA connector using the new weblogic.Deployer tool, use the Activate or Deploy option. The RA is treated as any other J2EE component and therefore can be deployed in the same way as any other J2EE component.

To deploy the RA using the Administration Console, you need to start the WebLogic Server of the domain you are working on and open it using the admin server. Click Deployments and then Connectors in the left pane of the screen. Select the Configure a New Connector link and navigate to the screen shown in Figure 21.8.

[bookmark: ch21fig08]Figure 21.8. Administration Console to upload the RA Archive (.rar) file.

[image: graphics/21fig08.jpg]


This screen is similar to the one that you used previously to upload other J2EE components, such as EJBs, JSPs, servlets, and so on. The only difference is that the RA is packaged as a Java archive with the .rar extension.

You can also deploy the RA along with the different components of an enterprise application archive (.ear) file.

To add an RA archive file (.rar) to an enterprise application archive (.ear) file, you need to archive the .rar file within the .ear file and then register the connector in the application.xml file. This is done by using the <connector> tag in the application.xml file.










[bookmark: ch21lev1sec7] Configuring JCA Connection in WebLogic Server

Now you will take a look at the configuration settings required for the RA in the ra.xml and weblogic-ra.xml deployment descriptor files. The ra.xml file contains the general settings for deploying the RA. The settings specific to WebLogic Server are listed in the weblogic-ra.xml file.

[bookmark: ch21lev2sec7] The ra.xml File

The primary file used to register the deployment descriptor information is the ra.xml ("resource adapter") file. The following items need to be listed in the ra.xml deployment descriptor file:


	Managed connection factory� 
The class that supports the managed connection factory class should be listed in the <managedconnectionfactory-class> tag.



	Connection factory interface� 
The connection factory interface of the RA should be defined in the <connectionfactory-interface> tag.



	Connection factory implementation class� 
The <connectionfactory-impl-class> tag is used to define the implementation class of the RA that implements the connection factory.



	Connection interface� 
The connection interface is defined in the <connection-interface> tags.



	Connection implementation class� 
The class implementing the connection interface is listed in the <connection-impl-class> tags.



	Transaction level type� 
The transaction level type supported by the RA for a particular EIS must be specified in the ra.xml deployment descriptor file. The valid values that can be defined are NoTransaction, XATransaction, and LocalTransaction for the <transaction-support> attribute.





[bookmark: ch21lev2sec8] The weblogic-ra.xml File

The weblogic-ra.xml file contains deployment information specific to WebLogic Server. The important tags that need to be listed in this deployment descriptor file are these:


	Connection factory� 
WebLogic Server as well as the application components deployed on WebLogic Server use the connection factory to obtain connections to an EIS system via the RA. The details of the connection factory, including its logical name, JNDI name (to enable accessing the connection factory in WebLogic Server and outside it), location of native library files, and connection pool parameters, are listed in the ra.xml file. The pool parameters are similar to what you would define for a JDBC connection pool, namely initial capacity, maximum capacity, pool shrinking detail, and so on.



	Error logging and tracing� 
You can enable tracing and logging of errors and specify the log file where the logging information will be written.





[bookmark: ch21note02]Tip

To override the settings in the ra.xml deployment descriptor file with configuration settings in the weblogic-ra.xml file, you should define the settings in the map-config-property-name element in the weblogic-ra.xml file.


 










[bookmark: ch21lev1sec8] Sample Program Using the Common Client Interface

Finally, take a quick look at an application that uses the Common Client Interface to interact with a fictitious library database and search for the book titled Teach Yourself WebLogic Server 7.0. The application takes the title of the book to be searched as a parameter. It executes the procedure BOOK_RECORD, passing the book title as the parameter. It retrieves the output in the form of a record and iterates the record to retrieve the data. Remember, this is just a sample code snippet and not an actual working code.


Class MyCCISampleApp 
{
    public static void main(String args[])
    {
        String bookToSearch = new String();
        Object outputObj = null;

        // get the book title to search
        bookToSearch = args[0];

        try
        {
            // get connection to the EIS
            ConnectionSpec eisConSpec =
                    new CciConnectionSpec(user, password);
            eisCon = eisConFactory.getConnection(eisConSpec);

            // prepare for interaction
            Interaction eisInteractionObj =
                    eisCon.createInteraction();
            InteractionSpec eisInteractionSpecObj =
                    new CciInteractionSpec();

            // set the interaction parameters
            eisInteractionSpecObj.setSchema(user);
            eisInteractionSpecObj.setCatalog(null);
            eisInteractionSpecObj.setFunctionName(
                    "SEARCH_BOOK");

            // create the input record
            RecordFactory eisRF =
                    eisConFactory.getRecordFactory();
            IndexedRecord eisIndexedRec =
                    eisRF.createIndexedRecord("BOOK_RECORD");
            // set the parameter to search in the input record
            eisIndexedRecord.add(new String(bookToSearch));
            Record eisOuputRecord = null;

            // execute the interaction
            eisOutputRecord =
                    eisInteractionObj.execute(
                    eisInteractionSpecObj, eisIndexedRec);

            // retrieve the result of the search and print it
            Iterator oI = eisOutputRecord.iterator();
            while(oI.hasNext())
            {
                outputObj = oI.next();
                if(outputObj instanceof BigDecimal)
                    System.out.println("Book price: " +
                            ((BigDecimal)outputObj).floatValue());
                if(outputObj instanceof String)
                    System.out.println("Book title: " +
                            outputObj);
            }

            // close the connection to the EIS
            eisCon.close();
        }
        catch(ResourceException rex)
        {
            System.out.println("Exception occurred: " +
                    rex.printStackTrace());
        }
    }
}











[bookmark: ch21lev1sec9] Summary

Today's lesson detailed the final J2EE technology supported by WebLogic Server. The day began with the concepts of JCA and what JCA aims to achieve in the enterprise application solution space, that is, solving the "m x n" problem. Then you learned the main constituents of JCA: RA, CCI, and the three system contracts (connection management, transaction management, and security contracts). You learned how the CCI provides a consistent way for enterprise applications, EAI frameworks, and EAI tool vendors to access EIS systems. In the system contracts section, you learned the participants in each contract and the responsibilities of each participant.

Finally, you learned about the support provided by WebLogic Server for JCA and how to configure and deploy an RA in WebLogic Server.

This completes your lessons on the different technologies supported by WebLogic Server. You are now ready to develop and deploy full-fledged enterprise applications using WebLogic Server!










[bookmark: ch21lev1sec10] Q&A

	[bookmark: qad1e52599]Q1:	Where can I get a resource adapter to use with WebLogic Server?



	[bookmark: qad1e52604]
          A1:
        	You can obtain a simple RA for development use from the J2EE Connector Architecture home page at the http://java.sun.com/j2ee/connector/index.html.

These RAs, called the black box adapters, are simple wrappers over the JDBC API and can be used with any relational database. Depending on the transaction level supported by the relational database, you should use the relevant RA. The list of black box RAs for a specific transaction level is given in Table 21.1.

[bookmark: ch21table01]
Table 21.1. Black box RAs



	
Resource adapter


	
Transaction level supported






	
blackbox-notx.rar


	
No transaction





	
blackbox-tx.rar


	
Local transactions





	
blackbox-xa.rar


	
JTA XA-based transactions





	
cciblackbox-tx.rar


	
Local transactions





	
cciblackbox-xa.rar


	
JTA XA-based transactions










	[bookmark: qad1e52697]Q2:	Which application server vendors and EIS vendors support the JCA specification?



	[bookmark: qad1e52705]
          A2:
        	The complete list of application server vendors and EIS vendors that conform to the JCA specification can be accessed at http://java.sun.com/j2ee/connector/products.html.















[bookmark: ch21lev1sec11] Workshop

The quiz is provided to help you solidify your understanding of the material covered today. Answers to the quiz questions are in Appendix A. Try to understand the quiz answers before continuing to tomorrow's lesson.










[bookmark: ch21lev1sec12] Quiz

	[bookmark: ch21que01]1:	What are the constituents of the J2EE Connector Architecture?



	[bookmark: ch21que02]2:	List the contracts that make up the system contracts.



	[bookmark: ch21que03]3:	What is a managed environment in JCA? What is a nonmanaged environment?



	[bookmark: ch21que04]4:	What are the transaction types available in JCA as a part of the transaction management contract?



	[bookmark: ch21que05]5:	In the security contract, what are c-managed sign-on and component-managed sign-on?















[bookmark: part04]Bonus Day At a Glance


As a bonus, you'll receive a brief overview of Web Services on Day 22. You'll learn about the components of a Web Service: SOAP, WSDL, UDDI and XML. In addition, you'll look at the simpler JAX-RPC API provided by Java for developing Web Services applications. You'll end the day, and the book, by learning about some of the differences between J2EE Web Services and .NET.












[bookmark: ch22]Day 22. Working with Web Services

Over the past three weeks, you have studied the different technologies supported by WebLogic Server and have learned how to write and deploy applications based on these technologies. WebLogic Server 7.0, as you have learned, supports a host of new technologies either not present or only partially supported in the previous versions. Although your study of WebLogic Server is officially complete, you might find it beneficial to review this quick overview of one of the most exciting technologies supported by WebLogic Server 7.0�Web Services. WebLogic Server 6.1 did support Web Services, but WebLogic Server 7.0 takes this support even further because the different technologies that make up Web Services have now stabilized.

Today, as a bonus to you, you can take this opportunity to learn about Web Services and the support for Web Services provided in WebLogic Server 7.0. Today's lesson will start by explaining what Web Services are all about and describing some important concepts in Web Services. Next it will cover the different technologies that make up Web Services, such as Simple Object Access Protocol; Web Services Description Language; Universal Description, Discovery, and Integration; and eXtended Markup Language. In addition, it will cover the Java API for XML-based RPC, which provides a simpler way to use Web Services. The day will end with a brief look at how to deploy Web Services in WebLogic Server 7.0 and a comparison between J2EE and .NET, the two primary technology groups that support development of Web Services applications.










[bookmark: ch22lev1sec1] Introduction

Since the advent of software, advancements in software technology have occurred in leaps and bounds. This advancement has also created systems that, although providing excellent business functionality, are disconnected and cut off from other application systems.

With further advancement and growth in companies comes the requirement to upgrade existing software infrastructure. However, it is not possible to toss out the existing software because a large amount of money has been invested. Existing software also has been refined to fit companies' specific requirements over the years. Displacing such systems would mean losing a lot of company investments and business-related functionalities.

To further complicate the issue, as security hazards grew more numerous, it became more and more evident that companies had to guard their networks. To enable this, firewalls came into the picture. This started to pose problems for applications, which were legally allowed to access only a few components across the firewall, but needed to access many more.

The need arose to connect the new technologies with existing legacy systems and Web-based components and to do this with ease across firewalls. This gave birth to the concept of Web Services.

As the term Web Services implies, these are services offered to various Web-based components in the architecture of a business system. These services work toward developing a loosely coupled world of Web applications, using standard Web protocols for communication and transportation of information across these loosely coupled applications.

Now it is obvious that these problems were foreseen by the software industry and that this is not the first time such services have been designed. So what were such earlier services? They are very familiar-sounding services, such as RMI, CORBA, and COM. However, the problem that these services faced was that there were no specifications for standardization across vendors; these services were all vendor specific. The solution to the problem started to become a problem.










[bookmark: ch22lev1sec2] Web Services Concepts

So what's new about Web Services that makes them different? Well, these services are defined on a set of industry-based standards, which must be conformed to by any vendor in order to make it an approved Web Service. Also, these services use the XML language and the HTTP protocol.

Furthermore, the knowledge required to develop such applications is not uncommon and therefore its development will not involve the expenses of extensive training and using the "trial and error" approach.

Now that you have a fair idea of what Web Services are, the next section will detail the architecture and components of Web Services, first describing the requirements for talking across different hardware and software components. Figure 22.1 represents the architecture of Web Services.

[bookmark: ch22fig01]Figure 22.1. Architecture of Web Services.

[image: graphics/22fig01.gif]


As you can see in the figure, the following components are needed:


	A method to communicate and interoperate seamlessly between different systems/applications


	A service through which the services can be described to enable clients to invoke it


	A lookup type service synonymous to a registry service to look up the location of the services, and the methods provided by them, before communicating with them




All these components should be based on a language that provides the flexibility to define data (like the properties of a system) and that can be understood by any application regardless of the platform or system the application resides on.

The languages that fit those component specifications are


	Simple Object Access Protocol (SOAP)


	Web Services Definition Language (WSDL)


	Universal Description, Discovery, and Integration (UDDI)


	eXtensible Markup Language (XML)




The next sections will explore each of these languages in more detail.










[bookmark: ch22lev1sec3] SOAP

SOAP relies on the HTTP 1.0 and higher protocol and supports W3C's XML specifications. A Web server supporting the standard HTTP protocol communication will support SOAP requests. If required, this can be a secure connection using the HTTPS protocol. The content type for a SOAP request is text/xml-SOAP and the MPOST verb is used (similar to a GET/POST/HEAD HTTP verbs). This enables the firewalls to easily recognize SOAP messages and filter them. It must be noted that SOAP does not replace the earlier COM or CORBA services but acts only as a protocol through which these services can communicate.

The W3C SOAP Abstract states:



SOAP is a lightweight protocol for exchange of information in a decentralized, distributed environment. It is an XML-based protocol that consists of three parts: an envelope that defines a framework for describing what is in a message and how to process it, a set of encoding rules for expressing instances of application-defined data types, and a convention for representing remote procedure calls and responses. SOAP can potentially be used in combination with a variety of other protocols; however, the only bindings defined in this document describe how to use SOAP in combination with HTTP and HTTP Extension Framework.



From this definition, you can see that SOAP is a high-level, lightweight messaging protocol, a mechanism to send messages between distinct applications without being concerned about the technology of the talking applications.

SOAP, unlike the other messaging systems, does not provide distributed garbage collection or batching of messages. It also is not capable of sending objects by reference requiring garbage collection. These features have been avoided to keep SOAP's design simple and extensible.

A SOAP object is an XML-based object. The basic structure of SOAP, shown in Figure 22.2, is as follows:


	A framework giving information about what the message consists of, for whom the message is meant, and whether the message is optional or not. This framework is called the envelope. This is the topmost element of the SOAP XML. The name of this XML element is Envelope. This is not an optional parameter. Namespace declarations and additional attributes are allowed if they are namespace-qualified. Also, if subelements are namespace-qualified, they can be used. In this case, they should follow the SOAP Body element (the third element of a SOAP object, described a little later).



	A SOAP message header contains information on who should handle the message. This section of the message has the capability to add features to the message in a decentralized manner, with no agreement between the communicating parties. The XML element name is Header. This is not a mandatory element in the message. However, if present, the Header element should occur immediately after the Envelope element of the SOAP XML. Also, the Header element may contain a set of header elements, each occurring as an immediate child of the Header element. In this case, however, the immediate child elements must be namespace qualified.


	The Body element contains the actual message meant for the recipient. This is a mandatory part of the message. SOAP defines only one Body element, called the Fault element, used to define errors. This element must exist as the immediate child of the SOAP Header element, if the Header element is present. If the Header element is not present, the Fault element must be the immediate child element of the Envelope element. In case multiple child elements of the Body element exist, they should exist as the immediate children of the SOAP Body element. These need not be namespace qualified. It should be noted, in conjunction with point 1, that in case Envelope subelements exist, they have to be present after the SOAP Body element.



[bookmark: ch22fig02]Figure 22.2. Structure of a SOAP object.

[image: graphics/22fig02.gif]


A sample code snippet for a SOAP request message, requesting the taste of an apple pie (an item), is:


<soap:Envelope> 
  <soap:Body>
    <GetTaste>
      <Item>Apple Pie</Item>
    </GetTaste>
  </soap:Body>
</soap:Envelope>


[bookmark: ch22note01]Note

The link to the default namespace for SOAP envelopes is http://www.w3.org/2001/12/soap-envelope.

The link to the default namespace for SOAP encoding and data types is http://www.w3.org/2001/12/soap-encoding.


 

SOAP has the ability to handle not only text messages, but also messages in the form of attachments or in binary format. A separate abstract has been defined by the W3C for SOAP with Attachments specifications. The MIME-type for these kinds of messages is multipart/related. The message containing the SOAP envelope attachment has a content-type text/html. The SOAP message header and body can access any part of the SOAP message.

[bookmark: ch22lev2sec1] Limitations of SOAP

Take a look at some of the limitations of SOAP:


	The SOAP specifications talk only about communicating using the HTTP protocol but do not talk about any of the other protocols.


	The potential hazards that the network security could face due to HTTP requests are almost replicated in SOAP. However, it is possible to get around this by providing explicit filters for HTTP headers containing the text/xml-SOAP content-type.


	Bi-directional communication is not explicitly defined in SOAP.


	Higher-level management issues, such as the life of a SOAP object and object activation, are not handled by SOAP.


	One important aspect of SOAP is that it currently supports only synchronous communication. For efficiency purposes, it is more useful for SOAP to support asynchronous communication as well.


	The specifications of SOAP do not make any language mandatory for interface definitions, although it does suggest that XML is a good language for performing the same.













[bookmark: ch22lev1sec4] WSDL

Now you know that messages are passed around in a SOAP XML format. But how do you know the format in which the Web Service XML message should be sent? Is it the same for all Web Services? Where are these services located to establish contact and what methods do the services allow? Here Web Services Definition Language (WSDL) comes into the picture. WSDL also is an XML-based language.

WSDL is used to describe and locate Web Services. It defines the format of the information sent to the user. WSDL mainly defines the information needed from the invoking client when the client invokes a service, and the way in which the user will provide the required information. However, unlike SOAP, WSDL is not yet a W3C standard. Sound knowledge of XML and XML Schema is essential to work with WSDL.

As in SOAP, an XML message defined in WSDL consists of the following elements:


	Types� 
This field defines the data types that will be used by the Web Service. WSDL uses XML syntax to maintain data neutrality.



	Message� 
This element defines the data elements of an operation. Any message can contain more than one part.



	PortType� 
The Web Service is defined by this element. Therefore, PortType is considered to be the most important element. This element defines the operations a Web Service can perform and the messages involved.



	Binding� 
This element defines the element type and the protocol to be used for that kind of an element.





The PortType element describes the type of operations. WSDL defines four types of operations:


	One-way� 
These operations can send a request but cannot expect a response.



	Request-response� 
This kind of an operation sends requests and gets corresponding responses.



	Notification� 
With this type of operation, a request or message is sent, but the system does not await a response.



	Solicit-response� 
A request or message sent will wait for a response.





In short, when you send a one-way request, there will be only one message element for the sending message. Also, the operation element will have only one child element for the input variable of the message. However, for a request-response operation, there will be two messages, one for the request and one for the response defined in the WSDL, and both input and output variables will be defined.

An example of a WSDL document is


<message name="getTermRequest"> 
   <part name="term" type="xs:string"/>
</message>

<message name="getTermResponse">
   <part name="value" type="xs:string"/>
</message>
<portType name="glossaryTerms">
  <operation name="getTerm">
      <input message="getTermRequest"/>
      <output message="getTermResponse"/>
  </operation>
</portType>


[bookmark: ch22lev2sec2] Limitations of WSDL

The limitations of WSDL are


	WSDL requires in-depth knowledge of XML and XML Schema. The syntax tends to get very difficult.


	There is no standard for the options that each WSDL toolkit supports. There are differences in the encoding, types derived by restriction, and the SOAP Action header overloading.


	Good client development using WSDL would require turning XML Schema definitions into useful stubs, which is a difficult task.













[bookmark: ch22lev1sec5] UDDI

You now know how to create the messages (using SOAP) and how to format the messages and provide information about the services (using WSDL). The next step is to find a place or a service where you can look up the service that is required in the system architecture.

To perform this task, Universal Description, Discovery and Integration (UDDI) is used. If any business processes are to be offered as Web Services, they are listed in a registrylike structure. UDDI is often compared to the Yellow Pages directory. Once the Web Service is systematically documented in the UDDI service, developers can search for organizations providing specific business services over this service.

UDDI not only acts as an online directory, it also provides a description of the services or methods offered by each of these Web Services. Hence, UDDI also separates implementation and interface definition.

Considering the interface definition part, any UDDI-registered Web Service must be associated with a tModel service type. This tModel is an interface with definitions of the methods offered by the service. A tModel is an interface with some set of design goals and specifications commonly used across all registering services. Because all the registering Web Services must be associated with a tModel, clients can switch between Web Services with great ease and no change in the existing application.

Also, UDDI uses a SOAP-based XML messaging system along with a simple HTTP protocol to pass messages to Operator sites.

Any Web Service registering on UDDI has to add a wsdlspec, which is a method informing users that this service is a WSDL-based service, because there are other kinds of services, too.

Accessing UDDI programmatically is achieved through the UDDI programmer's API.

There are four main types of data managed by UDDI. They are


	businessEntity


	businessService


	bindingTemplate


	tModel




The UDDI API, based on the functionality, is divided into three main types:


	Inquiry API� 
This API is used to primarily find things and get their details.



	Publishers API� 
This API is primarily used to save and delete references to Web Services and to handle security issues.



	The Inquiry API� 
This API has patterns to provide a querying mechanism, which are as follows:


	The browse pattern� 
Hierarchical data lookup mainly requires this kind of browsing. This kind of browsing follows a style of finding information initially on broad terms and then narrowing the results by performing the drill-down pattern search.



	The drill-down pattern� 
Once you get the main key to your information using the first pattern, you can find details about that information using the drill-down pattern.



	The invocation pattern� 
Because UDDI is like a registry service, it can be updated. When a search is performed for a service, the results are cached so the next request does not require a search. However, if the UDDI files have been updated, any service accessed with such cached data will result in an error. The invocation pattern is used to retrieve the new names, and if the new name differs from the value cached, this value is updated.








[bookmark: ch22lev2sec3] Limitations of UDDI

The limitations of UDDI are


	The main drawback of UDDI is the absence of object-oriented APIs to access and use UDDI. Because UDDI is described using XML, Java addresses this with the Java API for XML Registries (JAXR), which is a consistent API for accessing different XML-based registeries, including UDDI.


	It has no support for the semantic description of services.


	It does not yet specify any content language for advertisements.













[bookmark: ch22lev1sec6] Web Services in WebLogic

WebLogic supports the following versions of Web Services components:


	SOAP 1.1


	WSDL 1.1


	UDDI 2.0




In addition to these basic technology components of Web Services, WebLogic Server also supports the Java API for XML-based RPC�a simpler way to develop Web Services applications.

Now, you will see what WebLogic Server 7.0 provides for each of these Web Services components.

[bookmark: ch22lev2sec4] WebLogic Server 7.0 and SOAP 1.1

The WebLogic Server 7.0 includes its own implementation of the SOAP 1.1 specifications and SOAP With Attachments specifications.

The SOAP messages follow the normal SOAP message structure defined earlier. Also, SOAP messages contain a set of encoding rules to define application-specific data types and represent remote procedure calls and responses. All this information is packaged in a MIME (Multipurpose Internet Mail Exchange�a specification for formatting non-ASCII characters of a message to be sent over the Internet) encoded package and sent using the HTTP protocol.

The following is a code snippet for a SOAP request using the WebLogic Server. Consider the restaurant example that you worked on in the second week. Suppose that a new chef has been hired and has no idea how to make a Delhi Kebab. To request the recipe from a business offering such a service, you would send a request wrapped in an HTTP request of the following kind:


POST /StockQuote HTTP/1.1 
Host: www.samsrestaurant.com
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn
SOAPAction: "Some-URI"
<SOAP-ENV:Envelope
   xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
         SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
     <SOAP-ENV:Body>
          <m:GetDelhiKebabRecipe xmlns:m="Some-URI">
               <symbol>BEAS</symbol>
          </m: GetDelhiKebabRecipe>
     </SOAP-ENV:Body>
</SOAP-ENV:Envelope>


[bookmark: ch22lev2sec5] WebLogic Server 7.0 and WSDL 1.1

The WebLogic Server automatically creates the WSDL document when you develop your Web Services-based application on WebLogic Server 7.0. This WSDL document follows the same format that was described previously, that is, a WSDL document created by the WebLogic server contains the message, portType, binding, and service tags.

For the previous example about the SOAP message, the following is the code created by the WebLogic Server (assume the Web Service name used for this operation is ExoticDishesRecipeService):


<?xml version="1.0"?> 
  <definitions name="ExoticDishesRecipe"
            targetNamespace="http://samsrestaurant.com/exoticdishesrecipe.wsdl"
               xmlns:tns="http://samsrestaurant.com/exoticdishesrecipe.wsdl"
               xmlns:xsd="http://www.w3.org/2000/10/XMLSchema"
               xmlns:xsd1="http://samsrestaurant.com/exoticdishesrecipe.xsd"
               xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
               xmlns="http://schemas.xmlsoap.org/wsdl/">
      <message name="GetRecipeInput">
          <part name="symbol" element="xsd:string"/>
      </message>
      <message name="GetRecipeOutput">
          <part name="result" type="xsd:float"/>
      </message>
      <portType name="ExoticDishesRecipePortType">
          <operation name="GetDelhiKebabsRecipe">
             <input message="tns:GetRecipeInput"/>
             <output message="tns:GetRecipeOutput"/>
          </operation>
      </portType>
      <binding name="ExoticDishesRecipeBinding"
              type="tns:ExoticDishesRecipePortType">
          <soap:binding style="rpc"
                        transport="http://schemas.xmlsoap.org/soap/http"/>
          <operation name="GetDelhiKebabsRecipe">
             <soap:operation soapAction=
                     "http://samsrestaurant.com/GetDelhiKababsRecipe"/>
             <input>
                 <soap:body use="encoded" namespace=
                         "http://samsrestaurant.com/exoticdishesrecipe"
                           encodingStyle=
                                   "http://schemas.xmlsoap.org/soap/encoding/"/>
             </input>
             <output>
             <soap:body use="encoded" namespace=
                     "http://samsrestaurant.com/exoticdishesrecipe"
                           encodingStyle=
                                   "http://schemas.xmlsoap.org/soap/encoding/"/>
             </output>
          </operation>>
      </binding>
      <service name="ExoticDishesRecipe">
          <documentation>Delhi kababs recipe</documentation>
          <port name="ExoticDishesRecipePort" binding=
                  "tns:ExoticDishesRecipeBinding">
             <soap:address location=
                     "http://samsrestaurant.com/exoticdishesrecipe"/>
          </port>
      </service>
<definitions>


[bookmark: ch22lev2sec6] WebLogic Server 7.0 and UDDI 2.0

WebLogic Server follows the UDDI 2.0 specifications to describe, register, and discover Web Services.










[bookmark: ch22lev1sec7] WebLogic Server 7.0 and JAX-RPC

SOAP, the underlying protocol used in Web Services, is complex to use in applications. Hence, as a part of the Web Services support, Java introduced the Java API for XML-based RPC (JAX-RPC). JAX-RPC provides a simple, easy to use remote procedure� calling API for accessing and defining Web Services.

WebLogic Server 7.0 uses JAX-RPC API for its remote procedural communication. The Java API for XML-based Remote Procedural Calls (JAX-RPC) is similar in concept to RMI. It is basically used to communicate over the Web using SOAP messages over the HTTP protocol.

JAX-RPC enables writing applications in the Java programming language and uses XML to make remote procedural calls. JAX-RPC differs from Java IDL and RMI (which have similar methods for marshalling and unmarshalling arguments to transmit and receive messages) in its XML-based nature. However, the client does not need to work with XML or do any direct mapping. This is internally taken care of by JAX-RPC.

WSDL forms the endpoints of the communication channel between a client and the Web Services. JAX-RPC does the job of making a Java interface from the WSDL, and a WSDL from a Java interface, thus helping in communication.

Figure 22.3 shows the basic architecture of a JAX-RPC environment.

[bookmark: ch22fig03]Figure 22.3. RPC calls in a JAX-RPC architecture.

[image: graphics/22fig03.gif]


JAX-RPC supports both Java and non-Java services. It also provides the client-side method invocation and dynamic-method invocation when considered from a client perspective.

JAX-RPC is built on top of SOAP. Hence, for example, a Web Service based on JAX-RPC consumes SOAP requests and produces SOAP responses. Similarly, a Java application that needs to access or invoke Web Services can use the JAX-RPC API.

[bookmark: ch22lev2sec7] Limitations of JAX-RPC

Take a look at some of the limitations of the JAX-RPC API:


	It generally does not provide for asynchronous messaging.


	JAX-RPC provides a point-to-point communication mechanism. Hence, messages cannot be routed to more than one party.













[bookmark: ch22lev1sec8] Deploying Web Services in WebLogic Server 7.0

WebLogic Server 7.0 has a home page through which you can


	View the WSDL describing the services.


	Access and download the Web Service�specific JAR file, which contains the interfaces, classes, and stubs required to invoke the Web Services.


	View and test the XML for SOAP messages.




To deploy your Web Services application on WebLogic Server 7.0, follow these steps (these instructions are for an EJB Java application):

[bookmark: ch22note02]Note

To find debugging errors while invoking a WebLogic or non-WebLogic Web Service, turn the debugging option on while running the client applications by specifying the option


java �Dweblogic.webservice.verbose = 
         true name_of_your_client_service)


Debugging is discussed in detail in Day 19, "Using WebLogic Tools."


 

[bookmark: ch22pr01]

	
Set up your environment by invoking the setEnv.cmd or setEnv.sh file, located in your domain directory.



	
Get your EJB home, remote/local interfaces, and bean classes ready.


	
If you are defining a non-built-in Java data type to be used in the EJB, get the non-built-in Java data type ready.


	
Create your EJB deployment descriptors.


	
Compile all of these classes.


	
Copy the compiled class files into a directory and the deployment descriptors into a META-INF directory inside your staging directory. Then create the archived .jar file of the EJB.


	
Create the build.xml (Ant build file) to execute the servicegen Ant task that will execute the WebLogic Web service. A sample Ant file for an EJB called myEJB is as follows:


<project name="Web Services Example" default="build"> 
  <target name="build" >
    <delete dir="build_dir" />
    <mkdir dir="build_dir" />
    <copy todir="build_dir" file="myEJB.jar"/>
    <servicegen
      destEar="build_dir/myEJB.ear"
      warName="myEJB.war"
      contextURI="web_services">
      <service
         ejbJar="build_dir/myEJB.jar"
         targetNamespace="... "
         serviceName="myEJBService"
         serviceURI="/myEJBService"
         generateTypes="True"
         expandMethods="True" >
         <client
             packageName="..."
         />
      </service>
    </servicegen>
  </target>
<projects>



	
Create a staging directory for staging your Web Service application. Copy the EJB .jar file and the build.xml Ant file into this directory.


	
Open a DOS prompt and go to this staging directory. Execute the Java Ant utility and create an archived ear file. To execute the Ant utility, type the command ant in the staging directory.


	
Auto-deploy your ear file by pasting the ear file into the applications directory of your domain.


	
Download the webservices.jar file from the BEA Web site. Put this into your classpath. You can now execute the Java Web service client and invoke methods of the EJB that you created earlier. A sample client application is as follows:


import java.net.URL; 
import javax.xml.rpc.ServiceFactory;
import javax.xml.rpc.Service;
import javax.xml.rpc.Call;
import javax.xml.rpc.ParameterMode;

public class WebServicesClient {
public static void main(String[] args) throws Exception {
  // Setting up global JAXM message factory
    System.setProperty("javax.xml.soap.MessageFactory",
      "weblogic.webservice.core.soap.MessageFactoryImpl");
    // Setting up global JAX-RPC service factory
    System.setProperty( "javax.xml.rpc.ServiceFactory",
      "weblogic.webservice.core.rpc.ServiceFactoryImpl");
    // Parse the argument list
    WebServicesClient client = new WebServicesClient();
    String wsdl = (args.length > 0? args[0] : null);
    client.demonstrate(wsdl);
  }
public void demonstrate(String wsdlURI) throws Exception {
//define your ejb port here. For eg, if your ejb name is
//myEJB, and its service port is myEJBServicePort

    myEJBServicePort myEJB = null;
    if (wsdlURI == null) {
      myEJB = new myEJBService().getMyEJBServicePort();
    } else {
      myEJB = new myEJBService(wsdlURI).getMyEJBServicePort();
    }
   /**define your variables and execute some methods of your ejb*/
...
...
...
 }
}




[bookmark: ch22lev2sec8] Limitations of WebLogic Server's Support for Web Services

The limitations of WebLogic Server's support for Web Services are as follows:


	Due to limitations in SOAP, WebLogic does not support overloading operations in WSDL.


	Use of data types other than the built-in ones is not supported, when they extend the following primitive date and XML Schema types: date, time, dateTime, duration, gMonth, gMonthDay, gDay, gYear, and gYearMonth.


	Use of XML Schema list and simple union data types is not supported.


	Use of XML Schema complex datatypes inheritance by restriction is not supported.













[bookmark: ch22lev1sec9] J2EE Web Services Versus .NET

Microsoft's answer to J2EE Web Services is its .NET Web Services. Table 22.1 compares the technologies used in J2EE and .NET.

[bookmark: ch22table01]
Table 22.1. Comparison of Technologies Used in the J2EE and .NET Web Services Framework



	 
	
J2EE


	
.NET






	
Runtime environment


	
Java Virtual machine


	
Common Language runtime





	
Web Services


	
ebXML/UDDI/SOAP


	
SOAP





	
Standards (finalized by organization)


	
OMG


	
ECMA 





	
Method of intercommunication


	
IIOP, RMI, XML, SOAP


	
SOAP, XML





	
Method of data persistence


	
JDBC, XML


	
ADO+, XML 





	
Components on server side


	
EJB, JSP


	
ASP+, COM+ 





	
Core programming languages


	
Java


	
VB.NET, C#, J#, COBOL








You should consider the following factors when selecting a framework:


	The freedom of standards offered by the framework to the existing network in the organization


	The number of platforms that the framework can successfully deploy in your organization's network


	The number of languages that can run on a single platform


	Required speed of development of your application


	Extent of reusability


	Performance


	Reliability of the code developed


	The scalability of the code


	What fits with your organization's existing technology













[bookmark: ch22lev1sec10] Summary

Today you received a brief overview of Web Services and its concepts. You saw the components of a Web Service, namely SOAP, WSDL, and UDDI.

SOAP, as you saw, is an XML-based messaging service that uses HTTP protocol. WSDL is a method used to define and describe Web Services. UDDI is used to look up and reference Web Services.

In addition, you also took a quick look at the simpler JAX-RPC API provided by Java for developing Web Services applications.

You also learned how the WebLogic Server provides these Web services. Finally, you saw the differences between J2EE Web services and .NET.










[bookmark: ch22lev1sec11] Q&A

	[bookmark: qad1e54584]Q1:	Can I use a Java client to access the Web Services provided by .NET?



	[bookmark: qad1e54589]
          A1:
        	Because the cornerstone of Web Services is seamless and interoperable interaction irrespective of the technology used, it is perfectly possible for a Java client to access .NET's Web Services. The Java client needs to use the fully qualified service name and WSDL port of the Web Service provided by .NET, along with the type of binding. The Java client can use JAX-RPC to communicate with the Web Services provided by the .NET server components because the underlying protocol used by JAX-RPC is SOAP.



	[bookmark: qad1e54601]Q2:	Will WebLogic Server 7.0 help me to expose an EJB's business methods as a Web Service?



	[bookmark: qad1e54606]
          A2:
        	Most certainly yes. The main advantage of WebLogic Server 7.0 is a changed model for Web Services that allows components deployed in WebLogic Server, such as EJBs, to be exposed as Web Services to Web Services client applications. After building the .jar file of an EJB, you should generate the web-services.xml file using the ant tool. The generated web-services.xml file is packaged into the final .ear file along with the generated classes for data types of the methods of the EJB that are exposed using Web Services.















[bookmark: ch22lev1sec12] Workshop

The quiz is provided to help you solidify your understanding of the material covered today. Answers to the quiz questions are in Appendix A.










[bookmark: ch22lev1sec13] Quiz

	[bookmark: ch22que01]1:	List the different technologies that make up Web Services.



	[bookmark: ch22que02]2:	What is the simpler way provided by Java to access and use Web Services?















[bookmark: part05]Appendices

	 	A Answers to the Quiz and Exercise Questions



	 	B Installing and Customizing WebLogic



	 	C Source Code for the MVC Application (CD only)












[bookmark: app01]Appendix A. Answers to the Quiz and Exercise Questions


Day 1

Day 2

Day 3

Day 4

Day 5

Day 6

Day 7

Day 8

Day 9

Day 10

Day 11

Day 12

Day 13

Day 14

Day 15

Day 16

Day 18

Day 20

Day 21

Day 22










[bookmark: app01lev1sec1] Day 1

[bookmark: app01lev2sec1] Quiz

		



	[bookmark: ch01ans01]A1:
                        	Business logic components, connection, transaction and security management, component instance pooling, clustering, load balancing, and fail-safe mechanisms are some of the important features that an application server should possess.



		



	[bookmark: ch01ans02]A2:
                        	In order to handle a huge load of user requests, multiple application servers are grouped together, often on different machines, with a single point of entry for incoming user requests. This is called clustering.



		



	[bookmark: ch01ans03]A3:
                        	Component instance pooling involves the creation of multiple instances of a component by the application server before the component is used or accessed. The EJB container in WebLogic Server 7.0 supports component pooling for EJBs. Similarly, the Servlet engine in WebLogic Server 7.0 also supports pooling of servlet instances.

















[bookmark: app01lev1sec2] Day 2

[bookmark: app01lev2sec2] Quiz

		



	[bookmark: ch02ans01]A1:
                        	The J2EE specification defines seven different roles: server provider, container provider, application component provider, application assembler, deployer, system administrator, and tool provider.



		



	[bookmark: ch02ans02]A2:
                        	Client-View contract and Component contract are the two design contracts supported in Enteprise JavaBeans.



		



	[bookmark: ch02ans03]A3:
                        	The architectures for enterprise applications are Model I architecture and Model II architecture (also known as Model View Controller architecture).

















[bookmark: app01lev1sec3] Day 3

[bookmark: app01lev2sec3] Quiz

		



	[bookmark: ch03ans01]A1:
                        	A Java servlet can be initialized in two ways: programmatically and declaratively. In programmatic initialization, the instance variables of the servlet are initialized with the init() method. The declarative method of initialization uses the web.xml file to define the initialization parameters and their values.



		



	[bookmark: ch03ans02]A2:
                        	The three methods of an HttpServlet that can be overridden are service(), doGet(), and doPost().



		



	[bookmark: ch03ans03]A3:
                        	To retrieve multiple values in a servlet, use the getParameterValues() method of the HttpServletRequest class. The getParamaterValues() method returns an array of String values that represent the multiple values selected in the HTML form.



		



	[bookmark: ch03ans04]A4:
                        	Session handling in servlets can be done in four ways: hidden variables, URL rewriting, cookies, and the HttpSession API.



		



	[bookmark: ch03ans05]A5:
                        	The following settings are required to register a servlet in the deployment descriptor file web.xml:


<servlet> 
       <servlet-name>BookShoppingServlet</servlet-name>
       <servlet-classes>com.sams.learningweblogic7.servlets</servlet-
                classes>
</servlet>



		



	[bookmark: ch03ans06]A6:
                        	Use the encodeURL() method of the HttpServletResponse class to enable encoding of the data sent from the servlet to the browser. In this way, the WebLogic Server seamlessly handles encoding the data sent by the servlet and appending the session identifier information.



		



	[bookmark: ch03ans07]A7:
                        	To retrieve data or objects stored in a session using the HttpSession API, use the getAttribute() method.



		



	[bookmark: ch03ans08]A8:
                        	Session duration is a feature specific to the WebLogic Server. Hence, the following settings need to be specified in the weblogic.xml file:


<session-descriptor> 
    <session-param>
    <session-param>
        <param-name>TimeOutSecs</param-name>
        <param-value>3600</param-value>
    </session-param>
</session-descriptor>

The valid values are between 1 and 3600.








[bookmark: app01lev2sec4] Exercises

		



	[bookmark: ch03ans09]A1:
                        	package com.sams.learnweblogic7.servlets.exercises;


import javax.servlet.*; 
import javax.servlet.http.*;
import weblogic.servlet.security.*;
import java.util.*;
import java.io.*;
import java.sql.*;

public class DisplayServletInfo extends HttpServlet
{
    static final String LOG_FILE_NAME = "ServletInfoLog.txt";

    public void doGet(HttpServletRequest req, HttpServletResponse res)
            throws ServletException, IOException{
        doPost(req, res);
    }

    public void doPost(HttpServletRequest req, HttpServletResponse res)
        throws ServletException, IOException{
        res.setContentType("text/html");
        PrintWriter out;
        out = res.getWriter();
        log(req);
        out.println("Please read your "+LOG_FILE_NAME+"
                for the details of this servlet access.");
    }//end of doPost

    public void log(ServletRequest req) throws IOException
    {
        try {
            RandomAccessFile file = new RandomAccessFile(LOG_FILE_NAME , "rw" );
            file.seek(file.length());
            file.writeBytes("Remote Host name : "+req.getRemoteHost()+"\n");
            file.writeBytes("Remote Host Address : "+req.getRemoteAddr()+"\n");
            file.writeBytes("Protocol : "+req.getProtocol()+"\n");
            file.writeBytes("Content Type : "+req.getContentType()+"\n");
            file.writeBytes("Content Length : "+req.getContentLength()+"\n");
            file.writeBytes("Scheme : "+req.getScheme()+"\n");
            file.writeBytes("Server Name : "+req.getServerName()+"\n");
            file.writeBytes("Server Port : "+req.getServerPort()+"\n");
            file.close();
        } catch ( IOException io )
        {
            System.out.println("Error occurred while writing to a log file");
            throw io;
        }
    }
}

Register your servlet in the web.xml using the following tags:


<servlet> 
<servlet-name>DisplayServletInfo</servlet-name>
<servlet-class>
      coms.sams/learnweblogic7.servlets.exercises.DisplayServletInfo
</servlet-class>
</servlet>

<servlet-mapping>
<servlet-name>DisplayServletInfo</servlet-name>
<url-pattern>/DisplayServletInfo/*</url-pattern>
</servlet-mapping>



		



	[bookmark: ch03ans10]A2:
                        	package com.sams.learnweblogic7.servlets.exercises;


import javax.servlet.*; 
import javax.servlet.http.*;
import weblogic.servlet.security.*;
import java.util.*;
import java.io.*;

public class DisplayServiceMethod extends HttpServlet
{
    public void service(HttpServletRequest req, HttpServletResponse res)
throws ServletException, IOException{
        res.setContentType("text/html");
        if((req.getMethod()).equalsIgnoreCase("GET"))
        {
            doGet(req,res);
        }
        else if ((req.getMethod()).equalsIgnoreCase("GET"))
        {
            doPost(req,res);
        }
    }

    public void doGet(HttpServletRequest req, HttpServletResponse res)
throws ServletException, IOException{
        PrintWriter getOut = res.getWriter();
        getOut.println("GET REQUEST CALLED");
    }

    public void doPost(HttpServletRequest req, HttpServletResponse res)
throws ServletException, IOException{
        PrintWriter postOut = res.getWriter();
        postOut.println("POST REQUEST CALLED");
    }//end of doPost
}
<servlet>
<servlet-name>DisplayServiceMethod</servlet-name>
<servlet-class>
     com.sams.learnweblogic7.servlets.exercises.DisplayServiceMethod
</servlet-class>
</servlet>



		



	[bookmark: ch03ans11]A3:
                        	To deploy a servlet without building the Java archive file, you need to copy the ShoppingApp directory into the application directory of your server. This is the exploded format. Hence, for Exercise 2 the directory structure would be


ShoppingApp (inside application directory) 
    |_ WEB-INF and images directories
        |_classes(dir), lib(dir), web.xml and weblogic.xml
        |_com.sams.learnweblogic7.servlets.examples.DisplayServiceMethod.java

When you save the ShoppingApp directory, you can access it in exactly the same way. You have to save the directory only after compiling the classes.

















[bookmark: app01lev1sec4] Day 4

[bookmark: app01lev2sec5] Quiz

		



	[bookmark: ch04ans01]A1:
                        	Servlet chaining can be performed two ways, using the include() and forward() methods of the RequestDispatcher interface.



		



	[bookmark: ch04ans02]A2:
                        	To write a filter for a servlet, you must override the doFilter(), getFilterConfig(), and setFilterConfig() methods of the Filter interface. The actual functionality of the filter is written in the doFilter() method. After you write and compile the filter, it must be associated with a servlet. You do so in the web.xml deployment descriptor file.



		



	[bookmark: ch04ans03]A3:
                        	ServletContext events such as creation, termination, adding an attribute, removing an attribute, and replacing an attribute can be intercepted by a listener of a ServletContext.



		



	[bookmark: ch04ans04]A4:
                        	Creation, termination, adding an attribute, removing an attribute, and replacing an attribute are events of the HttpSession object that can be intercepted using a listener.



		



	[bookmark: ch04ans05]A5:
                        	Listeners must always be defined before servlets in the deployment descriptor file.








[bookmark: app01lev2sec6] Exercises

		



	[bookmark: ch04ans06]A1:
                        	Add the following method to the filter DemonstrateFilters.java to perform the logging functionality:


public synchronized static void log(ServletRequest req) throws 
        IOException
{
    try
    {
        RandomAccessFile file = new RandomAccessFile
                (LOG_FILE_NAME , "rw" );
    file.seek(file.length());
    Enumeration reqEnum = req.getParameterNames();
    while(reqEnum.hasMoreElements())
    {
        String paramName = (String)reqEnum.nextElement();
        String paramValue = req.getParameter(paramName);
        String displayString = paramName + ":" + paramValue+"\n";
        file.writeBytes(displayString);
    }
    file.close();
    } catch ( IOException io )
    {
        System.out.println
                ("Error occurred while writing to a log file");
        throw io;
    }

}

In the DemonstrateFilters.java file, add the following line where the instance variables of the servlet are declared:


final static String LOG_FILE_NAME = "LogFile.txt"; 

The log file will be created in the directory where the WebLogic Server was started.



		



	[bookmark: ch04ans07]A2:
                        	It is possible to write such a program. This code can be used to forward to an HTML file:


RequestDispatcher rd = sc.getRequestDispatcher 
("/forwardedHtml.html");rd.forward(req, res);

Note that static HTML cannot show any information retrieved from this request object. When might you require a servlet to forward a request to a static HTML file? For example, an online shopping Web site for white papers might require first-time users to register. After the user has registered and the servlet has saved the user information in a database, the user would be shown a static HTML page containing a list of links to all the existing white papers.
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	[bookmark: ch05ans01]A1:
                        	The different types of tags that can be used in a JSP page are directive, declaration, expression, scriptlet, and custom tags.



		



	[bookmark: ch05ans02]A2:
                        	A directive tag to set the MIME type for sending a GIF image file is


<%@ page contentType="image/gif"> 



		



	[bookmark: ch05ans03]A3:
                        	The include directive tag should be used in this case. Here is an example:


<%@ include file="/myhost/myapp/mySecondJSP.jsp" > 



		



	[bookmark: ch05ans04]A4:
                        	To define global variables in a JSP, that is, variables outside the service() method, the declaration tag should be used. An example of this is given here:


<%! 
// java variables instantiated here
String myStringVar = new String();
int intVar = 0;
%>



		



	[bookmark: ch05ans05]A5:
                        	The simplest tag to use for displaying values in a JSP is the expression tag. An example of this is


Value of the variable is <%=myStringVar>. 



		



	[bookmark: ch05ans06]A6:
                        	The scriptlet tag should be used to write Java statements in a JSP. The java statements written in scriptlet tags are placed in the service() method of the generated servlet. An example of this is


<% 
// write java statements here
%>



		



	[bookmark: ch05ans07]A7:
                        	The different implicit variables available in a JSP are request, response, out, session, pageContext, application, config, and page.
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	[bookmark: ch05ans08]A1:
                        	The following code demonstrates the technique to send an image file on the browser. After importing the required files, the response type is set to "image/jpeg". The file is then read into a BufferedInputStream object. The size of the file is obtained using the available() method of BufferedInputStream class. This BufferedInputStream object is then read into a byte array. The OutputStream object is then obtained, and the byte array is written onto this OutputStreamObject. The response object is then sent back to the browser.


<html> 
<head>
<title>Display Image File</title>
</head>
<body bgcolor=#FFFFFF>
<center>
   <strong><font size=3 face='arial' color=#336600>
      <H1>Image File Display</H1>
   </font></strong>
</center>
<p>

<%@ page import="
java.io.*,
java.sql.*,
javax.servlet.*,
javax.servlet.http.*,
"%>
<%
    String IMAGE_FILE_LOCATION = "C:\\Book1Image.jpg";
    //setting content type
    try{
        response.setContentType("image/jpeg");
        FileInputStream file = new FileInputStream(IMAGE_FILE_LOCATION);
        BufferedInputStream bin = new BufferedInputStream(file);
        int fSize = bin.available();
        byte[] buff = new byte[fSize];
        bin.read(buff, 0, fSize);
        bin.close();
        OutputStream myOut = response.getOutputStream();
        int count=0;
        while(count < fSize)
            myOut.write(buff[count++]);
}
    catch(IOException ioe){
        out.println("File cannot be read.");
    }
    catch(Exception e){
        out.println("General error.");
    }
%>
</body>
</html>



		



	[bookmark: ch05ans09]A2:
                        	The getMethod() method of the HttpServletRequest class is used to detect the kind of request. The following code illustrates the use of this method to obtain the request type:


<html> 
  <head>
     <title>Detect request method</title>
  </head>
  <body bgcolor=#FFFFFF>
  <center>
     <strong><font size=3 face='arial' color=#336600>
          <H1>Detect Request Method</H1>
     </font></strong>
  </center>
  <p>

  <%@ page import="
  java.io.*,
  java.sql.*,
  javax.servlet.*,
  javax.servlet.http.*,
  "%>
  <%
     String reqType = request.getMethod();
     if(reqType.equals("GET")){
          out.println("This is a get request.");
     }
     else if(reqType.equals("POST")){
          out.println("This is a post request.");
     }
  %>

  </body>
</html>
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	[bookmark: ch06ans01]A1:
                        	The following custom tag types can be developed for a JSP: simple custom tag; simple custom tag with attributes, Simple Custom Tag with Attributes�Defining Scripting Variables, Custom Tag with Body�Noninteractive and Interactive tags, and Cooperating Custom Tags.



		



	[bookmark: ch06ans02]A2:
                        	For a simple custom tag, the doStartTag(), doEndTag(), and the release() methods need to be overridden. Also, the doEndTag() method must return the constant EVAL_PAGE to continue processing of the JSP page.



		



	[bookmark: ch06ans03]A3:
                        	For a simple custom tag with attributes, the doStartTag(), doEndTag(), setAttrib1...N(), getAttrib1...N(), and release() methods need to be overridden. Also, the doEndTag() method must return the constant EVAL_PAGE to continue processing of the JSP page. The same is the case for a Simple Custom Tag with Attributes�Defining Scripting Variables.



		



	[bookmark: ch06ans04]A4:
                        	To build a custom tag with the body-interactive tag, you need to override the doStartTag(), doInitBody(), doAfterBody(), doEndTag(), and release() methods. Also, the doStartTag() method must return the constant value EVAL_BODY_TAG.



		



	[bookmark: ch06ans05]A5:
                        	For implementing a custom tag without a body, the tag handler class needs to either implement the methods of the Tag interface or override the methods of the TagSupport class. A tag handler for a custom tag with a body either implements the methods in the TagBody interface or overrides the methods of the BodyTagSupport class.
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	[bookmark: ch06ans06]A1:
                        	Create a Java file called ValidateDateFormat.java which inherits the validation functionality of the CustomizableAdapter class supplied by WebLogic Server to build a custom validator library for JavaServer Pages:


package weblogicx.jsp.tags.validators; 

import javax.servlet.ServletRequest;

// Referenced classes of package weblogicx.jsp.tags.validators:
//            CustomizableAdapter

public class ValidateDateFormat extends CustomizableAdapter
{

    public ValidateDateFormat()
    {
    }

    public boolean equals(Object obj)
    {
        if(obj == null)
            return false;
        if(obj instanceof ValidateDateFormat)
        {
            ValidateDateFormat validateDateFormat =
                    (ValidateDateFormat)obj;
            if(getFieldToValidate().equals(validateDateFormat.
                    getFieldToValidate()) && getErrorMessage().
                    equals(validateDateFormat.getErrorMessage()))
                return true;
        }
        return false;
    }

    public boolean validatedate(ServletRequest servletrequest)
        throws Exception
    {
             String correctDateFormat = "MM/DD/YYYY";
        String requestDateFormat = super.fieldToValidate;
    try {
        SimpleDateFormat simpleFormat =
              new SimpleDateFormat(correctDateFormat);
        simpleFormat.setLenient(false);
        Date simpleFormatDate = simpleFormat.parse(requestDateFormat);
    }
    catch (ParseException e) {
        return false;
    }
    catch (IllegalArgumentException e) {
        return false;
    }
    return true;
  }
}

Then, in the taglib.tld of the weblogic-vtags.jar, add the following tag:


<tag> 
    <name>validatedate</name>
        <tagclass>weblogicx.jsp.tags.validators.ValidateDateFormat
                </tagclass>
    <bodycontent>JSP</bodycontent>
    <info>
        A customized class developed as an extension to the weblogic tag lib
    </info>
    <attribute>
        <name>fieldToValidate</name>
        <required>true</required>
        <rtexprvalue>true</rtexprvalue>
    </attribute>
    <attribute>
        <name>errorMessage</name>
        <required>true</required>
        <rtexprvalue>true</rtexprvalue>
    </attribute>
    <attribute>
        <name>expression</name>
        <required>false</required>
        <rtexprvalue>false</rtexprvalue>
    </attribute>
    <attribute>
        <name>validatorClass</name>
        <required>true</required>
        <rtexprvalue>true</rtexprvalue>
    </attribute>
</tag>

In the ShoppingCartJsp.jsp JSP file that you used in the sample program, include the following code snippet between the display table of the book shopping cart and the submit buttons table:


<TD><FONT face="Helvetica" size=2> 
    Date: Enter date in the MM/DD/YYYY format
</FONT></td>
<TD  width=33% ><FONT face="Helvetica" size=2>
    <input type="text" name="dateValue">%>
</FONT></TD>
<TD>
<wl:validatedate
   fieldToValidate="dateValue"
   validatorClass="weblogicx.jsp.tags.validators.ValidateDateFormat"
   errorMessage="Date is not in the proper format"
 >

    <font color="red">
        Date is not in the proper format. Enter it in the MM/dd/yyyy format
    </font>
</wl:validator></TD>

Now, deploy the custom tag library by following the steps described today, and your custom validator is ready!



		



	[bookmark: ch06ans07]A2:
                        	First create the tag support class called RoundPrice:


package com.sams.learnweblogic7.tagLibClasses; 

import java.io.*;
import java.util.*;
import javax.servlet.*;
import javax.servlet.jsp.*;
import javax.servlet.jsp.tagext.*;
import com.sams.learnweblogic7.utils.*;

/**
 * This class displays the amount in the rounded format.
 */

public class RoundPrice extends TagSupport{
  private double bookPrice;
  public int doStartTag() {
    System.out.println("Inside the tag in dostart");

    try{
         JspWriter out = pageContext.getOut();
         bookPrice = getBookPrice();
         out.println(Utility.getRoundedAmount(bookPrice));
    }
    catch(Exception e){
         System.out.println("Please check your code");
              e.printStackTrace();
    }
    finally{
         return(SKIP_BODY);
    }
  }

  public void setBookPrice(double moneyVal){

    this.bookPrice = bookPrice;
  }

  public double getBookPrice(){

    return bookPrice;
  }
}

Now create the entry in customTagTLD.tld:


<tag> 
    <name>RoundPrice</name>
    <tagclass>com.sams.learnweblogic7.tagLibClasses.RoundPrice</tagclass>
    <bodycontent>empty</bodycontent>
</tag>

Add the following attribute tag in the web.xml file, inside the existing tagLib attribute:


<attribute> 
    <name>RoundPrice</name>
    <required>false</required>
    <rtexprvalue>true</rtexprvalue>
</attribute>

Next you need to alter the JSP. The book price will be calculated via the following:


double totBook1Price = book1Qty * book1.getBookPrice(); 
double totBook2Price = book2Qty * book2.getBookPrice();
double totBook3Price = book3Qty * book3.getBookPrice();
double grandTotal = totBook1Price + totBook2Price + totBook3Price;

Now the code to display the table in the ViewCartJsp.jsp will look as follows:


<wl:cache name="commonHeader" scope="session"> 
</wl:cache>
               <CENTER><B>Your Shopping Cart Contains:</B></CENTER><BR>
<TABLE width = 100%>
   <TR>
      <TH>&nbsp;</TH>
      <TH>Book Name and description</TH>
      <TH>Book Price</TH>
      <TH>Qty</TH>
      <TH>Total for each book</TH>
   </TR>
<wl:cache name="book1Vars" scope="session"></wl:cache>
      <TD align='center'><%=book1Qty%></TD>
      <TD align='center'>
         $<ctt:RoundPrice BookPrice="<%=totBook1Price%>"/>
      </TD>
   </TR>
<wl:cache name="book2Vars" scope="session"></wl:cache>
      <TD align='center'><%=book2Qty%></TD>
      <TD align='center'>
         $<ctt:RoundPrice BookPrice="<%=totBook2Price%>"/>
      </TD>
   </TR>
<wl:cache name="book3Vars" scope="session"></wl:cache>
      <TD align='center'><%=book3Qty%></TD>
      <TD align='center'>         $<ctt:RoundPrice BookPrice=
              "<%=totBook3Price%>"/></FONT>
      </TD>
   </TR>
   <TR bgcolor='#eeeeee'>
      <TD>&nbsp;</TD>
      <TD>&nbsp;</TD>
      <TD>&nbsp;</TD>
      <TD>&nbsp;</TD>
      <TD align='left'>
          <B>Total=$<ctt:RoundPriceBookPrice="<%=grandTotal%>"/></B>
      </TD>
   </TR>

</TABLE>
<p align ="left">
   <INPUT type="submit" name="buttonName" value="Empty Shopping Cart">
</p>
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	[bookmark: ch07ans01]A1:
                        	There are four JDBC driver types available: type 1, type 2, type 3, and type 4. These driver types should be used based on the application and environment requirements.



		



	[bookmark: ch07ans02]A2:
                        	Since an applet runs in a restricted "sandbox" environment, it is recommended that the applet use a pure Java type 4 JDBC driver.



		



	[bookmark: ch07ans03]A3:
                        	A type 3 driver is more suited for the setup described since a type 3 driver uses the existing vendor-specific JDBC driver for connecting to the database.



		



	[bookmark: ch07ans04]A4:
                        	The simplest way to connect to the database in this scenario is to use the JDBC-ODBC bridge, the type 1 JDBC driver. A type 1 driver uses an existing ODBC configuration and does not require any additional vendor-specific drivers to be loaded.



		



	[bookmark: ch07ans05]A5:
                        	The three ways to configure a database connection in WebLogic Server are with a connection pool, a MultiPool, or a DataSource.



		



	[bookmark: ch07ans06]A6:
                        	A connection pool is a set of cached database connection objects, created and kept in a pool, which can be multiplexed to provide multiple clients access to a database resource.



		



	[bookmark: ch07ans07]A7:
                        	A MultiPool is a pool of connection pools. This feature was introduced in WebLogic Server 6.0 and is best used in a replicated database server environment.



		



	[bookmark: ch07ans08]A8:
                        	A DataSource is an intermediary between a JDBC application and the connection pool. A JDBC application requires a DataSource and JNDI to obtain a database connection. Each DataSource is linked to a distinct DataSource object.
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	[bookmark: ch07ans09]A1:
                        	This JDBC-ODBC bridge setting is for the Microsoft 2000 O/S. It may vary slightly for other operating systems. Go to your computer's Control Panel > Administration > Data Sources (ODBC), and create a UserDSN for Microsoft Access DB (MDB). Select the Select option, and locate your previously created trialaccessdb.mdb file. Then click Advanced Options and specify the user name Admin and password password in this tab. Carry out the same procedure for the SystemDSN.

Now go to your BEA WebLogic Administration Console and click JDBC. Configure a new connection pool named AccessConnectionPool (you can use any name; just remember to define this connection pool name as the variable POOL_NAME in your JDBC application code). Set the properties as follows:

	URL:
jdbc:odbc:trialaccessdb



	Driver Classname:
sun.jdbc.odbc.JdbcOdbcDriver


	Properties:
user=Admin


	Password:
password


Click Create. Then click Targets and select the server�either examplesServer or myServer�and transfer the selection to the chosen selection box. Click Apply.

In your JDBC application code, use the following strings to open a database connection:


private static final String DRIVER_NAME = "weblogic.jdbc.pool.Driver"; 
private static final String POOL_NAME = "AccessConnectionPool";

Now, to run this example, you need to restart your WebLogic Server so that WebLogic can initialize the connection pool on startup.

If you face any problems, check your JDBC-ODBC configuration and, most important, verify that you have configured the user name and password correctly in the user and System DSN settings. The System DSN is required since Windows 2000, based on Windows NT, requires that all users be able to access the database. The User DSN allows only the user configuring the database to access it.

Most important, check that the server on which you are running your exercises has been selected in the Target tab of the connection pool settings and has been transferred to the chosen section.



		



	[bookmark: ch07ans10]A2:
                        	For detailed documentation, see

http://edocs.bea.com/wls/docs70/adminguide/utils.html#1143071

The command to execute this utility application is


java -Dbea.home=license_location utils.dbping DBMS user password DB

This is valid only for the following databases: ORACLE, ORACLE_THIN, MSSQLSERVER4, JCONNECT, JCONN2, INFORMIX4, and not for Microsoft Access or PointBase. Also, you need to specify the �Dbea.home=license location parameter only if you are using the WebLogic-supplied drivers.



		



	[bookmark: ch07ans11]A3:
                        	This file is located in the log directory of your server home. For example, if you are working on the examples server, then it will be located in the examples\log directory.

This file has a stack trace very similar to what you see on your console when an error occurs. This file can be opened while the server is running or shut down.
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	[bookmark: ch08ans01]A1:
                        	The Statement interface is the parent of the PreparedStatement and CallableStatement interfaces. The Statement interface contains the basic methods for interacting with databases but it is not optimized for performance and it does not leverage database-specific functions. The PreparedStatement interface provides for precompiling SQL statements and storing them in the database, which results in better performance for SQL statements as compared to the Statement interface. The CallableStatement interface, on the other hand, enables you to execute database-specific programs such as functions and stored procedures from within a Java application.



		



	[bookmark: ch08ans02]A2:
                        	To retrieve data from a ResultSet, the JDBC API provides a suite of getXXX() methods. The traversing of the ResultSet is always from the column number 1.



		



	[bookmark: ch08ans03]A3:
                        	The JDBC API provides the execute(), executeQuery(), and executeUpdate() methods to execute SQL statements.



		



	[bookmark: ch08ans04]A4:
                        	In order to make a ResultSet scrollable in both forward and reverse, set the type of the result set to either TYPE_SCROLL_SENSITIVE or TYPE_SCROLL_INSENSITIVE when you create the Statement object.



		



	[bookmark: ch08ans05]A5:
                        	To make a ResultSet updatable, set the concurrency mode to CONCUR_UPDATABLE when you create the Statement object.



		



	[bookmark: ch08ans06]A6:
                        	The JDBC 2.0 API provides the batch update facility that processes multiple SQL statements all at once. The Statement interface contains the addBatch(), executeBatch(), and clearBatch() methods to carry out batch updates.



		



	[bookmark: ch08ans07]A7:
                        	BLOB, CLOB, ARRAY, STRUCT, REF, and DISTINCT are the SQL3 data types available in the JDBC 2.0 API.



		



	[bookmark: ch08ans08]A8:
                        	The primary difference between a RowSet and a ResultSet is that a RowSet can be used in a connected or disconnected mode, that is, it may or may not require the use of a live database connection all the time. On the other hand, a ResultSet always requires a live database connection to perform its operations.



		



	[bookmark: ch08ans09]A9:
                        	The three different types of RowSets available are CachedRowSet, JDBCRowSet, and WebRowSet.
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	[bookmark: ch08ans10]A1:
                        	Add this bit of code in the try block of ProcessTransaction.jsp:


//describing a new ResultSet to demonstrate use of Rowsets 
       Statement stmt1 = conn.createStatement();
       stmt1.execute("select * from transaction_details");
       ResultSet rowSetDemoRS = stmt1.getResultSet();
       CachedRowSet myCacheRowSet = new CachedRowSetImpl();
       myCacheRowSet.populate(rowSetDemoRS);
       rowSetDemoRS.close();
stmt1.close();
       while(myCacheRowSet.next()){
              int rowSetTransId = myCacheRowSet.getInt("transaction_id");
              String rowSetCustName =
                      myCacheRowSet.getString("customer_name");
              String rowSetTotalAmt =
                      myCacheRowSet.getString("total_amount");
              String rowSetCreditCard = myCacheRowSet.getString("credit
                      card_no");
              String rowSetCardType = myCacheRowSet.getString("card_type");
              out.println("
                      <BR><CENTER>** SAMPLE ROWSET IMPLEMENTATION  **</CENTER><BR>");
              out.println("Transaction ID : "+rowSetTransId);
              out.println("<BR>Customer Name : "+rowSetCustName);
              out.println("<BR>Total Amount : "+rowSetTotalAmt);
              out.println("<BR>Credit Card Type : "+rowSetCreditCard);
              out.println("<BR>Card Type : "+rowSetCardType);
       }



		



	[bookmark: ch08ans11]A2:
                        	Add this bit of code after the preceding in ProcessTransaction.jsp:


//Now to demonstrate the use of batch updates: 
conn.setAutoCommit(false);
Statement batchUpdateStmt = conn.createStatement();
int batchTransId = intTransactionID + 1;
batchUpdateStmt.addBatch("Insert into transaction_details
        (transaction_id , customer_name , total_amount , creditcard_no ,
        card_type)values("+batchTransId+",'Joe Smith',100,
        '1111222233334444','Visa')");
batchTransId++;
batchUpdateStmt.addBatch("Insert into transaction_details
        (transaction_id , customer_name , total_amount , creditcard_no ,
        card_type)values("+batchTransId+",'Alan Smith',200,
        '2222333344441111','MasterCard')");
batchTransId++;
batchUpdateStmt.addBatch("Insert into transaction_details
        (transaction_id , customer_name , total_amount , creditcard_no ,
        card_type)values("+batchTransId+",'Bijoy Smith',300,
        '3333444411112222','Amex')");
batchTransId++;
batchUpdateStmt.addBatch("Insert into transaction_details
        (transaction_id , customer_name , total_amount , creditcard_no ,
        card_type)values("+batchTransId+",'Poonam Smith',400,
        '4444111122223333','Discover')");
batchTransId++;
batchUpdateStmt.addBatch("Insert into transaction_details
        (transaction_id , customer_name , total_amount , creditcard_no ,
        card_type)values("+batchTransId+",'Dillon Smith',500,
        '2222111133334444','Visa')");
batchTransId++;
batchUpdateStmt.addBatch("Insert into transaction_details
        (transaction_id , customer_name , total_amount , creditcard_no ,
        card_type)values("+batchTransId+",'Nancy Smith',600,
        '3333111122224444','MasterCard')");
int[] updateCount = batchUpdateStmt.executeBatch();
conn.commit();

//Using prepared statement for batch updates:
conn.setAutoCommit(false);
PreparedStatement prepBatchStmt =
conn.prepareStatement("Insert into transaction_details
        (transaction_id, customer_name, total_amount , creditcard_no ,
        card_type)values(?,?,?,?,?)");
prepBatchStmt.setInt(1,batchTransId++);
prepBatchStmt.setString(2,"Ronald Smith");
prepBatchStmt.setDouble(3,230);
prepBatchStmt.setString(4,"1112122233334444");
prepBatchStmt.setString(5,"Visa");
prepBatchStmt.addBatch();

prepBatchStmt.setInt(1,batchTransId++);
prepBatchStmt.setString(2,"Zinta Smith");
prepBatchStmt.setDouble(3,120);
prepBatchStmt.setString(4,"1111222323334444");
prepBatchStmt.setString(5,"MasterCard");
prepBatchStmt.addBatch();

prepBatchStmt.setInt(1,batchTransId++);
prepBatchStmt.setString(2,"Minal Smith");
prepBatchStmt.setDouble(3,50);
prepBatchStmt.setString(4,"1111222233343444");
prepBatchStmt.setString(5,"Discover");
prepBatchStmt.addBatch();

prepBatchStmt.setInt(1,batchTransId++);
prepBatchStmt.setString(2,"Ronald Smith");
prepBatchStmt.setDouble(3,30);
prepBatchStmt.setString(4,"1112122244443333");
prepBatchStmt.setString(5,"Amex");
prepBatchStmt.addBatch();

int[] prepStmtUpdateCount = prepBatchStmt.executeBatch();
conn.commit();
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	[bookmark: ch09ans01]A1:
                        	To register a server object with the naming service, use the bind() method of the Context object.



		



	[bookmark: ch09ans02]A2:
                        	Use the lookup() method of the Context object to look up the server object registered in the naming service. Cast the object to its appropriate type to use it in the application.



		



	[bookmark: ch09ans03]A3:
                        	To reregister a server object in the naming service, you need to use the rebind() method of the Context object. The rebind() method overwrites the current object reference in the naming service with the new object reference.
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	[bookmark: ch09ans04]A1:
                        	After you have created your context object in Listing 9.5, add the following code, which gets the namespace of the Context and then enumerates the contents:


String ctxName = ctx.getNameInNamespace(); 
NamingEnumeration myNamingEnum = ctx.list(ctxName);
while(myNamingEnum.hasMoreElements()){
   System.out.println("Naming Enum : "+myNamingEnum.nextElement());
}



		



	[bookmark: ch09ans05]A2:
                        	The following code is a solution for this exercise. You first need to obtain the InitialContext object. Then create a server object of any type. Here you have created an object of type String. Then create a subcontext using the method createSubcontext() of the Context class. Get its namespace, enumerate the contents, and then destroy the subcontext using the destroySubcontext() method of the Context class:


import java.rmi.RemoteException; 
import java.util.Properties;

import javax.naming.*;
import java.util.*;
import java.io.*;
import java.text.*;
import javax.rmi.PortableRemoteObject;

class CreatingSubcontext
{
  public static void main(String[] args){
    try{
       //Creating the context
       Hashtable h = new Hashtable();
       h.put(Context.INITIAL_CONTEXT_FACTORY,
               "weblogic.jndi. WLInitialContextFactory");
       h.put(Context.PROVIDER_URL, "t3://localhost:7001");
       Context ctx = new InitialContext(h);
       System.out.println("Initial context to look up created "+ctx);
       //create a server object to bind
       String myString = "My string to bind";
       System.out.println(myString);
       Context myNewSubcontext = ctx.createSubcontext(myString);
       System.out.println("Sub context created "+myNewSubcontext);
       String newSubctxName = myNewSubcontext.getNameInNamespace();
       System.out.println("newSubctxName "+myNewSubcontext);
       NamingEnumeration myNamingEnum = ctx.list(newSubctxName);
       while(myNamingEnum.hasMoreElements()){
         System.out.println("Naming Enum : "+myNamingEnum.nextElement());
       };
       ctx.destroySubcontext(newSubctxName);
       //can even do a ctx.destroySubcontext(myString);
       System.out.println("Deleted sub context");
    }
    catch(Exception e){
      System.out.println("Error in the subcontext application");
      e.printStackTrace();
    }
  }
}



		



	[bookmark: ch09ans06]A3:
                        	The following code listing shows the solution. You first create a DirContext object using InitialDirContext. Then, get the name space of the DirContext object using the fscontext context factory and the URL of your local directory. You can then list the contents of this directory by getting an enumeration of the directory contents:


import java.rmi.RemoteException; 
import java.util.Properties;

import javax.naming.*;
import javax.naming.directory.*;
import java.util.*;
import java.io.*;
import java.text.*;
import javax.rmi.PortableRemoteObject;

class CreatingFSContext
{
  public static void main(String[] args){
    try{
       //Creating the context
       Hashtable h = new Hashtable();
       h.put(Context.INITIAL_CONTEXT_FACTORY,
               "com.sun.jndi.fscontext.RefFSContextFactory");
       h.put(Context.PROVIDER_URL,"file:/c:/book");
       DirContext dirCtx = new InitialDirContext(h);
       System.out.println("Initial context to look up created "+dirCtx);
       //create a new file object
       String newDirSubctxName = dirCtx.getNameInNamespace();
       System.out.println(newDirSubctxName);
       NamingEnumeration myNamingEnum = dirCtx.list(newDirSubctxName);
       while(myNamingEnum.hasMoreElements()){
         System.out.println("Naming Enum : "+myNamingEnum.nextElement());
       };
    }
    catch(Exception e){
       System.out.println("Error in the subcontext application");
       e.printStackTrace();
    }
  }
}
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	[bookmark: ch10ans01]A1:
                        	The three different types of Enterprise JavaBeans are session, entity, and message-driven EJBs.



		



	[bookmark: ch10ans02]A2:
                        	A session bean is a reusable piece of code residing on the server that performs transactional processing on behalf of a client application.



		



	[bookmark: ch10ans03]A3:
                        	Stateful session beans are session aware; that is, they maintain a conversational state with an EJB client. Stateless session beans do not maintain a conversational state with an EJB client.



		



	[bookmark: ch10ans04]A4:
                        	In order to build a session bean, you need to write a remote (or local) interface of the session bean that extends from the javax.ejb.EJBObject (or javax.ejb.EJBLocalObject in the case of local) interface. This will contain the business methods of the bean. The methods that an EJB client uses to obtain the reference of the session bean are written in the home interface, which extends the javax.ejb.EJBHome (or javax.ejb.EJBLocalHome in the case of local) interface. Finally, the actual bean implementation class has to be written. The bean implementation class implements the javax.ejb.SessionBean interface.








[bookmark: app01lev2sec18] Exercises

		



	[bookmark: ch10ans05]A1:
                        	Since the Waiter and Chef beans of the restaurant application have been designed to be accessed remotely, the Customer EJB client can easily access them from another location or machine. There will be no changes required to the Customer EJB client, since location of the actual EJBs is not an issue for remote access of EJBs. As long as the EJBs themselves provide the ability for remote access (the remote interface of the EJB extends javax.ejb.EJBObject), the EJBs can be accessed remotely. Moreover, the reference of the EJB is with the JNDI naming service, and hence, as long as the location of the JNDI naming service used by both the EJB and the EJB client remains unchanged, no change is required. The ejbc compiler generates both client-side stubs and server-side skeleton code. Hence, you need to use the ejbc compiler to generate the client-side stubs on the remote machine where the Customer EJB client application will be located.



		



	[bookmark: ch10ans06]A2:
                        	To access the Waiter bean locally, you only need to make changes in the WaiterInterface and WaiterHome interfaces. In order for the bean to be accessed locally, the WaiterInterface needs to extend the EJBLocalObject interface. Also, all the methods in the interface will now throw javax.ejb.EJBException instead of javax.rmi.RemoteException. The code for this is as follows:


package com.sams.learnweblogic7.ejb.stateful; 
import javax.ejb.EJBException;
import javax.ejb.EJBObject;
import java.util.*;
/**
* This is the local waiter interface, looked up by the restaurant
* and passed to the client.
* This interface, which extends EJBLocalObject, is the local interface.
* The business methods are defined here.
*/
public interface WaiterInterface extends EJBLocalObject
{
       public MenuList getMenu() throws EJBException;
       public void getOrder(MenuItem orderedItem, int quantity) throws
               EJBException;
       public void confirmOrder() throws EJBException;
       public ChefInterface getChefFromChefPool() throws EJBException;
       public Vector serveCookedItem() throws EJBException;
       public float getCheck() throws EJBException;
}

The other change is to the home interface of the Waiter bean. The WaiterHome home interface for a bean that is accessed locally must extend from the java.ejb.EJBLocalHome interface instead. The exceptions should also be javax.ejb.EJBException, instead of javax.rmi.RemoteException. The rest of the code remains the same. The code is as follows:


package com.sams.learnweblogic7.ejb.stateful; 
import java.ejb.EJBException;
import javax.ejb.CreateException;
import javax.ejb.EJBHome;
/**
 * This is the home interface for the ChefBean.java.
 * In WebLogic, this is implemented by the code-generated container
 * class ChefBeanC. A home interface may support one or more create
 * methods, which must correspond to methods named "ejbCreate" in the
         EJBean.
 *
 */
public interface WaiterHome extends EJBLocalHome {
  /**
   * Corresponding to the ejbCreate method in the WaiterBean.java.
   *
   * @return                  WaiterInterface
   * @exception               EJBException
   * @exception               CreateException
   */
  WaiterInterface create() throws CreateException, EJBException;
}



		



	[bookmark: ch10ans07]A3:
                        	EJB clients need to communicate with the same bean object reference. Unlike a standalone EJB client, a Java servlet handles requests from different clients. Hence, when a Java servlet performs the role of an EJB client, this bean object reference must be saved across different requests. In addition, since Java servlets themselves maintain state for different clients, it is all the more necessary to save the bean's object reference in the session for each client and retrieved during the request processing of each specific client. This is far different from writing a simple standalone EJB client application.

















[bookmark: app01lev1sec11] Day 11
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	[bookmark: ch11ans01]A1:
                        	A stateful session bean maintains a conversational state with an EJB client. This means that until the end of its life cycle, the EJB container maintains an association between a stateful bean and the EJB client that it services. A stateless session bean, on the other hand, does not maintain any state information regarding the EJB client. Hence, the EJB container maintains an instance pool of stateless session beans that can be allocated to service any EJB client.



		



	[bookmark: ch11ans02]A2:
                        	The ejbCreate() method is normally overloaded and used to initialize the session bean with different values. Because a stateless session bean does not maintain state with an EJB client, there is no need for it to have any overloaded ejbCreate() methods. The default ejbCreate() method with no parameters is sufficient.



		



	[bookmark: ch11ans03]A3:
                        	A stateless session bean does not maintain any state. Hence, the EJB container can allocate any instance of a stateless session bean from the bean instance pool to service EJB clients. A stateful session bean needs to be activated and passivated by the EJB container to free up resources because the bean maintains a conversational state with the EJB client, and hence it has the ejbActivate() and ejbPassivate() callback methods. This is not the case with stateless session beans, and hence they do not need to have the ejbActivate() and ejbPassivate() callback methods.
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	[bookmark: ch11ans04]A1:
                        	The code listing below illustrates this RMI client. You will first obtain the InitialContext object using "weblogic.jndi.WLInitialContextFactory" for the Context factory. After obtaining the IntialContext object, you will create the home object for your EJB by doing a lookup for it with its JNDI name and then performing a PortableRemoteObject.narrow() on this class. To test whether the object is properly obtained, you will perform a create on the WaiterHome object. To run the client, open a DOS session and include your EJB deployable file in the CLASSPATH of this session. Then run this Java client:


import java.io.PrintStream; 
import weblogic.utils.Debug;
import javax.naming.*;
import java.util.Hashtable;
import javax.rmi.*;

import com.sams.learnweblogic7.ejb.bmp.*;

public class EJBRMIClient {

  public final static String
          JNDI_FACTORY="weblogic.jndi.WLInitialContextFactory";
  static String url = "t3://localhost:7001";

  public EJBRMIClient() {}

  public static void main(String[] argv) throws Exception {
    try {
      InitialContext ctx = getInitialContext(url);
      Object home = ctx.lookup("Waiter_Home");
      WaiterHome myWaiterHome =
              (WaiterHome)PortableRemoteObject.narrow(home,
              WaiterHome.class);
      System.out.println(myWaiterHome.create());
    }
    catch (Throwable t) {
      t.printStackTrace();
      System.exit(-1);
    }
   }

  private static InitialContext getInitialContext(String url)
       throws NamingException
  {
    Hashtable env = new Hashtable();
    env.put(Context.INITIAL_CONTEXT_FACTORY, JNDI_FACTORY);
    env.put(Context.PROVIDER_URL, url);
    return new InitialContext(env);
  }
}
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	[bookmark: ch12ans01]A1:
                        	An entity bean can persist data in two ways: using container-managed persistence (CMP) and bean-managed persistence (BMP).



		



	[bookmark: ch12ans02]A2:
                        	In CMP the responsibility of writing and implementing the actual persistence functionality lies with the EJB container, more specifically, with the tools provided by the EJB container. All the JDBC code for creating a JDBC connection, creating a statement, executing the statement, retrieving the data from the result set, and so on is generated by the container provider's tools. Moreover, the EJB 2.0 specification provides for an improved and portable CMP solution along with a new query language called EJB QL that overcomes most of the limitations and shortcomings encountered in the EJB 1.1 specification.



		



	[bookmark: ch12ans03]A3:
                        	Relationships between entity beans can be one-to-one, one-to-many, and many-to-many. Relationships between entity beans are implemented as getXXX()/setXXX() methods. Depending on how the traversing from one entity bean to another is required, entity bean relationships can be either unidirectional or bidirectional. The navigational direction of entity bean relationships is defined in the deployment descriptor file.



		



	[bookmark: ch12ans04]A4:
                        	Entity bean fields can be defined as container-managed persistent, that is, CMP fields, or as container-managed relationship, or CMR, fields. The definition of these fields is listed in the deployment descriptor file based on what the fields represent in an entity bean.



		



	[bookmark: ch12ans05]A5:
                        	Dependent objects are objects that are managed by another entity bean. They normally represent fine-grained business objects that are part of the entity bean. A dependent value class is a concrete class that the bean provider wishes to use internally within an entity bean or it is a class that is required to be exposed via the entity bean's remote or local interface. A dependent value class can be the value of a CMP field but it cannot be a value of a CMR field.



		



	[bookmark: ch12ans06]A6:
                        	The EJB QL language has two syntaxes: a tag syntax and a query syntax.



		



	[bookmark: ch12ans07]A7:
                        	The EJB QL language has three clauses: SELECT, FROM, and WHERE.



		



	[bookmark: ch12ans08]A8:
                        	WebLogic Server has defined extensions to the EJB QL language and called it the WebLogic Query Language or WLQL. The WLQL language provides enhancements such as the DISTINCT clause, the ORDERBY clause, the ability to write subqueries, dynamic queries, and queries that return a result set.
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	[bookmark: ch12ans09]A1:
                        	The following code demonstrates the answer to this exercise. The bean added to provide the functionality is called Invoice. The method findMaxInvoiceNo() uses WLQL and finds the maximum invoice number. Then the bean inserts a row into the database by incrementing the maximum number by one plus the price of the customer's bill.

In the Waiter Bean, only the getCheck() method has been changed, and hence only that method has been listed below. The ejb-jar.xml patch that is to be added to the existing ejb-jar.xml file and weblogic-cmp-rdbms-jar-invoice.xml file are also listed:


InvoiceHome.java 
package com.sams.learnweblogic7.ejb.cmp;

import java.rmi.RemoteException;
import javax.ejb.*;

public interface InvoiceHome extends EJBHome
{
   public InvoiceInterface findByPrimaryKey(InvoicePK key)
      throws FinderException, RemoteException;

   public InvoiceInterface findMaxInvoiceNo()
      throws FinderException, RemoteException;

   InvoiceInterface create(int invoiceNo, long itemPrice)
      throws CreateException, RemoteException;
}

InvoiceInterface.java:

package com.sams.learnweblogic7.ejb.cmp; 

import javax.ejb.EJBObject;

import java.util.Vector;

import java.util.Date;
import java.rmi.RemoteException;

import java.sql.Time;

import java.sql.Date;

public interface InvoiceInterface extends EJBObject
{
   public int getInvoiceNo() throws RemoteException;
   public void setInvoiceNo(int invoiceNo) throws RemoteException;

   public long getItemPrice() throws RemoteException;
   public void setItemPrice(long itemPrice) throws RemoteException;
}

InvoiceBean.java:

package com.sams.learnweblogic7.ejb.cmp; 

import java.sql.Time;
import java.sql.Date;
import javax.ejb.EntityBean;
import javax.ejb.EntityContext;
import java.util.Vector;
import java.util.Date;

abstract public class InvoiceBean implements EntityBean
{
   /**
    * The container assigned reference to the entity
    */
   private EntityContext context;

   public InvoiceBean() {
   }

   /**
    * return invoiceNo
    */
   abstract public int getInvoiceNo();

   /**
    * param invoiceNo
    */
   abstract public void setInvoiceNo(int invoiceNo);

   /**
    * return itemPrice
    */
   abstract public long getItemPrice();

   /**
    * param itemPrice
    */
   abstract public void setItemPrice(long itemPrice);

   /**
    * Sets the context of the bean
    * param ec
    */
   public void setEntityContext(EntityContext ec) {
      context = ec;
   }

   /**
    * Clears the context of the bean
    */
   public void unsetEntityContext() {
      this.context = null;
   }

   public void ejbActivate() {
   }

   public void ejbPassivate() {
   }

   public void ejbLoad() {
   }

   public void ejbStore() {
   }

   /**
    *
    * param invoiceNo
    * param itemPrice
    */
   public InvoicePK ejbCreate(int invoiceNo, long itemPrice) {
      setInvoiceNo(invoiceNo);
      setItemPrice(itemPrice);
      return null;
   }

   /**
    * param invoiceNo
    * param itemPrice
    */
   public void ejbPostCreate(int invoiceNo, long itemPrice) {
   }

   public void ejbRemove() {
   }
}

InvoicePK:

package com.sams.learnweblogic7.ejb.cmp; 

import java.io.Serializable;
import java.sql.Date;

public class InvoicePK implements Serializable
{
   public int invoiceNo;

   public InvoicePK() {
   }

   /**
    * return hashcode
    */
   public int hashCode() {
      return (invoiceNo);
   }

   /**
    * return boolean
    */
   public boolean equals(Object that) {
      if (!(that instanceof InvoicePK))
         return false;
      else
         return true;
   }
}

WaiterBean.java:

//called by the client, to get his check. 
public float getCheck(){
   long checkSum = 0;
   try{
      InvoiceHome invHomeObj = lookupInvoiceHome();

      // this finder method demonstrates WEBLOGIC-QL
      InvoiceInterface invoiceObj = invHomeObj.findMaxInvoiceNo();
      int maxInvoiceNo = invoiceObj.getInvoiceNo();
      maxInvoiceNo = maxInvoiceNo + 1;

      Enumeration orderedItemsEnum = orderedItemsList.elements();
      while(orderedItemsEnum.hasMoreElements()){
         Order individualCurrOrder = (Order)orderedItemsEnum.nextElement();
         checkSum += (individualCurrOrder.getItem()).getItemPrice()*
                 individualCurrOrder.getQty();
      }

      InvoiceInterface displayInvoiceObject =
              (InvoiceInterface)PortableRemoteObject.narrow(invHomeObj.
              create(maxInvoiceNo , checkSum),InvoiceInterface.class);
      System.out.println("Invoice No := " + maxInvoiceNo);
   }
   catch(Exception e){
      e.printStackTrace();
   }
   return checkSum;
}

ejb-jar.xml:

<entity> 
   <ejb-name>InvoiceEJB</ejb-name>
   <home>com.sams.learnweblogic7.ejb.cmp.InvoiceHome</home>
   <remote>com.sams.learnweblogic7.ejb.cmp.InvoiceInterface</remote>
   <ejb-class>com.sams.learnweblogic7.ejb.cmp.InvoiceBean</ejb-class>
   <persistence-type>Container</persistence-type>
   <prim-key-class>com.sams.learnweblogic7.ejb.cmp.InvoicePK</prim-key-
           class>
   <reentrant>False</reentrant>
   <abstract-schema-name>Invoice</abstract-schema-name>
   <cmp-field>
      <field-name>invoiceNo</field-name>
   </cmp-field>
   <cmp-field>
      <field-name>itemPrice</field-name>
   </cmp-field>
   <query>
      <query-method>
         <method-name>findMaxInvoiceNo</method-name>
            <method-params>
            </method-params>
      </query-method>
      <ejb-ql>
         The query has been written in weblogic-cmp-rdbms-jar-invoice.xml
         since this is to demonstrate the use of weblogic-ql
      </ejb-ql>
   </query>
</entity>

weblogic-cmp-rdbms-jar-invoice:

<!DOCTYPE weblogic-rdbms-jar PUBLIC 
 '-//BEA Systems, Inc.//DTD WebLogic 6.0.0 EJB RDBMS Persistence//EN'
 'http://www.bea.com/servers/wls700/dtd/weblogic-rdbms20-persistence-
         700.dtd'>
 <weblogic-rdbms-jar>
    <weblogic-rdbms-bean>
       <ejb-name>InvoiceEJB</ejb-name>
       <data-source-name>ejb-datasource-learnweblogic7</data-source-name>
       <table-name>invoice</table-name>
       <field-map>
          <cmp-field>invoiceNo</cmp-field>
          <dbms-column>invoice_no</dbms-column>
       </field-map>
       <field-map>
          <cmp-field>itemPrice</cmp-field>
          <dbms-column>item_price</dbms-column>
       </field-map>
       <field-group>
          <group-name>invoiceGroup</group-name>
          <cmp-field>invoiceNo</cmp-field>
          <cmp-field>itemPrice</cmp-field>
       </field-group>
       <weblogic-query>
          <query-method>
             <method-name>findMaxInvoiceNo</method-name>
             <method-params>
             </method-params>
          </query-method>
          <weblogic-ql>
             <![CDATA[SELECT OBJECT(inv) FROM Invoice As inv
               WHERE inv.invoiceNo IN(SELECT MAX(inv2.invoiceNo) FROM
               Invoice AS inv2)]]>
          </weblogic-ql>
          <group-name>invoiceGroup</group-name>
          <!-- Use a group to specify that multi-media fields should not be
            read from the DB by this query. -->
          <max-elements>1000</max-elements>
          <include-updates>true</include-updates>
       </weblogic-query>
    </weblogic-rdbms-bean>
    <create-default-dbms-tables>True</create-default-dbms-tables>
</weblogic-rdbms-jar>

weblogic-ejb-jar.xml:

<weblogic-enterprise-bean> 
   <ejb-name>InvoiceEJB</ejb-name>
   <entity-descriptor>
      <persistence>
         <persistence-type>
            <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
            <type-version>6.0</type-version>
            <type-storage>
               META-INF/weblogic-cmp-rdbms-jar-invoice.xml
            </type-storage>
         </persistence-type>
         <persistence-use>
            <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
            <type-version>6.0</type-version>
         </persistence-use>
      </persistence>
   </entity-descriptor>
   <jndi-name>Invoice_Home</jndi-name>
</weblogic-enterprise-bean>
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	[bookmark: ch13ans01]A1:
                        	In BMP the bean provider is responsible for implementing the persistence of the entity bean. In CMP, on the other hand, the tools supplied by the EJB container provider generate the persistence code for the entity bean.



		



	[bookmark: ch13ans02]A2:
                        	Yes, JDO can be used as a better alternative to BMP in entity beans. Because JDO does not contain any database-specific code within the Java source code file, it proves to be an effective alternative to BMP. Moreover, with the XML metadata mapping file, JDO provides ease of development at a level similar to that of CMP.



		



	[bookmark: ch13ans03]A3:
                        	The EJB to JSP integration tool is useful for generating tag libraries that encapsulate the client-side code required to look up and create EJBs. The tool makes it easier to embed and access EJBs from within JSPs. Model I architecture defines accessing JavaBeans, Java classes, or EJBs from within JSPs.








[bookmark: app01lev2sec24] Exercise

		



	[bookmark: ch13ans04]A1:
                        	Start up the EJB to JSP integration tool and follow the instructions listed in the section "EJB to JSP Integration Tool" for generating the tag library for the entity beans of the restaurant application. Use the EJBBMPDeploy.jar Java archive file.
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	[bookmark: ch14ans01]A1:
                        	The resource manager.



		



	[bookmark: ch14ans02]A2:
                        	Isolation.
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	[bookmark: ch14ans03]A1:
                        	Generally, when there are overloaded methods, the only way to differentiate them is by the parameter types that they take. If you want to specify any of the overloaded methods to take part in the container-managed transaction, you need to specify the <method-params> element to specify the type of parameters the method takes.

Let's assume that there are overloaded methods with the name process:


public void process(int itemID); 
public void process(String itemDesc);

Assume that the method participating in the transaction takes a string parameter. The entry in the deployment descriptor ejb-jar.xml would be as follows:


<assembly-descriptor> 
   <container-transaction>
      <method>
         <ejb-name>restaurantEJB</ejb-name>
         <method-name>process</method-name>
         <method-params>
            <method-param> java.lang.String           </method-param>
         </method-params>
      </method>
      <trans-attribute>Required</trans-attribute>
   </container-transaction>
</assembly-descriptor>
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	[bookmark: ch15ans01]A1:
                        	Point-to-point and publisher-subscriber.



		



	[bookmark: ch15ans02]A2:
                        	Synchronous and asynchronous.



		



	[bookmark: ch15ans03]A3:
                        	First, the messaging should be asynchronous; that means the receiver need not wait to receive the message. The JMS provider should notify the receiver/consumer when a message comes on the queue.

Second, the message must be delivered once and only once.



		



	[bookmark: ch15ans04]A4:
                        	A header zone, containing the header as name-value pairs; a properties zone, containing the selector properties for the message; and a body zone, which contains the content of the message.
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	[bookmark: ch15ans05]A1:
                        	The following code listing shows a HelloWorldPublisher.java program containing the main() method, and a message-driven bean called MessageHelloBean. HelloWorldPublisher publishes the HelloWorld message on the topic hello_topic. When the message arrives on the topic, the container notifies the message-driven bean through the onMessage() method. This method then uses the WebLogic log and displays the method. Next, the ejb-jar.xml and weblogic-ejb-jar.xml files are listed. You will see that the topic on which the application publishes the message is mapped in the "destination-jndi-name" tag.


package com.sams.learnweblogic7.ejb.jms; 

import java.rmi.RemoteException;
import java.util.Properties;
import javax.jms.*;
import javax.ejb.*;
import javax.naming.*;
import javax.rmi.*;

public class HelloWorldPublisher {
  static private String MESSAGE_TOPIC_NAME = "hello_topic";
  private String messageUrl;
  private Context messageContext;
  private TopicConnection messageTopicConnection;

  public HelloWorldPublisher(String mesgUrl) throws NamingException{
    messageUrl = msgUrl;

    try{
      //first create the context object.
      Properties h = new Properties();
      h.put(Context.INITIAL_CONTEXT_FACTORY,
              "weblogic.jndi.WLInitialContextFactory");
      h.put(Context.PROVIDER_URL, messageUrl);
      messageContext = new InitialContext(h);

      // Create the connection
      TopicConnectionFactory topicConnFactory = (TopicConnectionFactory)
              messageContext.lookup("weblogic.jms.ConnectionFactory");
      messageTopicConnection = topicConnFactory.createTopicConnection();
      messageTopicConnection.start();
    }
    catch(Exception e) {
      e.printStackTrace();
    }
  }//end of constructor

public static void main(String[] args) throws Exception {
    System.out.println("*****  Beginning of message Hello world  *****");
    HelloWorldPublisher msgPublisher = null;
    try {
      msgPublisher = new HelloWorldPublisher("t3://localhost:7001");
    } catch (NamingException e){
      e.printStackTrace();
    }
    try {
           Topic myTopic = null;
           TopicSession mySession = null;
           try {
                  mySession =
                          messageTopicConnection.createTopicSession
                          (false,Session.AUTO_ACKNOWLEDGE);
                  myTopic = (Topic)
                         messageContext.lookup(MESSAGE_TOPIC_NAME);
           }
           catch(NamingException ex) {
              myTopic = mySession.createTopic(MESSAGE_TOPIC_NAME);
              messageContext.bind(MESSAGE_TOPIC_NAME, newTopic);
           }
           TopicPublisher topicPublisher =
                   session.createPublisher(myTopic);
           TextMessage helloWorldMessage = session.createTextMessage();
           helloWorldMessage.setText("Hello World");
           topicPublisher.publish(helloWorldMessage);
    }
    catch (Exception e) {
      e.printStackTrace();
    }
    System.out.println("*****  End message.Client  *****");
  }
}

The message-driven bean is as follows:


package com.sams.learnweblogic7.ejb.jms; 
import weblogic.rmi.*;
import javax.ejb.*;
import javax.jms.*;
import javax.naming.*;

public class MessageHelloBean implements MessageDrivenBean, MessageListener {

  private static final boolean VERBOSE = true;
  private MessageDrivenContext messageContext;

  // Using WebLogic's log service
  private void log(String s) {
    System.out.println(s);
  }

  /**
   * Per the EJB specifications
   */
  public void ejbActivate() {
    log("MessageHelloBean's ejbActivate called");
  }

  /**
   * Per the EJB specifications
   */
  public void ejbRemove() {
    log("MessageHelloBean's ejbRemove called");
  }

  /**
   * Per the EJB specifications
   */
  public void ejbPassivate() {
    log("MessageHelloBean's ejbPassivate called");
  }

  /**
   * This method sets the session context.
   */
  public void setMessageDrivenContext(MessageDrivenContext msgCtx) {
    messageContext = msgCtx;
  }

  public void ejbCreate () throws CreateException {
   //empty for this application
  }

 /**
   * Implementation of MessageListener
   * Retrieve the text message and display on WebLogic's log.
   */
  public void onMessage(Message mesg) {
    TextMessage helloTextMsg = (TextMessage) mesg;
    try {
      String text = helloTextMsg.getText();
      log(text);
    }
    catch(JMSException e) {
      e.printStackTrace();
    }
  }
}

Here is the ejb-jar.xml file:


<!DOCTYPE ejb-jar PUBLIC "-//Sun Microsystems, Inc.//DTD Enterprise 
        JavaBeans 2.0//EN" "http://java.sun.com/dtd/ejb-jar_2_0.dtd">

<ejb-jar>
  <enterprise-beans>
    <message-driven>
      <ejb-name>MessageHelloBean</ejb-name>
      <ejb-class>com.sams.learnweblogic7.ejb.jms.MessageHelloBean </ejb-
              class>
      <transaction-type>Container</transaction-type>
      <message-driven-destination>
        <destination-type>javax.jms.Topic</destination-type>
      </message-driven-destination>
    </message-driven>
  </enterprise-beans>
<ejb-bar>

The weblogic-ejb-jar.xml file is as follows:


<?xml version="1.0"?> 

<!DOCTYPE weblogic-ejb-jar PUBLIC "-//BEA Systems, Inc.
        //DTD WebLogic 7.0.0 EJB//EN"
"http://www.bea.com/servers/wls700/dtd/weblogic-ejb-jar.dtd">

<weblogic-ejb-jar>
  <weblogic-enterprise-bean>
    <ejb-name>MessageHelloBean</ejb-name>
    <message-driven-descriptor>
      <pool>
        <max-beans-in-free-pool>200</max-beans-in-free-pool>
        <initial-beans-in-free-pool>20</initial-beans-in-free-pool>
      </pool>
      <destination-jndi-name>hello_topic</destination-jndi-name>
    </message-driven-descriptor>
    <jndi-name>MessageHelloBean</jndi-name>
  </weblogic-enterprise-bean>
</weblogic-ejb-jar>

















[bookmark: app01lev1sec16] Day 16

[bookmark: app01lev2sec29] Quiz

		



	[bookmark: ch16ans01]A1:
                        	Select all the servers you wish to deploy on in the Targets tab.



		



	[bookmark: ch16ans02]A2:
                        	Web components packaged in a .war file, EJB components in a .jar file, resource adapter components in a .rar file.



		



	[bookmark: ch16ans03]A3:
                        	It should be placed inside a META-INF directory, which is placed inside a directory containing your Web component and EJB component archive files.



		



	[bookmark: ch16ans04]A4:
                        	You can hot deploy an application by placing the deployable application file inside the applications directory of the domain in which the application is to be deployed.



		



	[bookmark: ch16ans05]A5:
                        	When the application is to be deployed on the production server.



		



	[bookmark: ch16ans06]A6:
                        	If there are any problems in the deployment of the application in any of the servers, the error is reflected in the first phase or preparation stage. If any further errors occur, deployment on all the servers is failed. This keeps the environment on all the servers in a cluster consistent with each other.

















[bookmark: app01lev1sec17] Day 18

[bookmark: app01lev2sec30] Quiz

		



	[bookmark: ch18ans01]A1:
                        	Security policies.



		



	[bookmark: ch18ans02]A2:
                        	weblogic.Server



		



	[bookmark: ch18ans03]A3:
                        	Create the custom security provider runtime classes implementing the SSPIs.

Generate an Mbean-type custom security provider manager.

Program the console extensions and configure the custom security provider.

Initialize the database of the custom security provider.

















[bookmark: app01lev1sec18] Day 20

[bookmark: app01lev2sec31] Quiz

		



	[bookmark: ch20ans01]A1:
                        	A DTD, or Document Type Definition, is used for defining the grammar, that is, the structure, of an XML file. An XML parser uses the DTD as a validation reference while parsing and validating XML files.



		



	[bookmark: ch20ans02]A2:
                        	The two parsers available for XML files are the SAX parser and the DOM parser. The parsers differ on the mechanism used for parsing an XML file. A SAX parser is a fast-processing event handler that performs validation using the DTD but leaves the responsibility for processing the contents of an XML file to the application developer. The DOM parser, on the other hand, generates a DOM tree of objects using the contents of an XML file. This DOM tree can be easily navigated to access and change the contents of the parsed XML file. The major drawback of the DOM parser is that it is resource intensive.

















[bookmark: app01lev1sec19] Day 21

[bookmark: app01lev2sec32] Quiz

		



	[bookmark: ch21ans01]A1:
                        	Resource adapter, Common Client Interface, and the system contracts are the primary constituents of the J2EE Connector Architecture.



		



	[bookmark: ch21ans02]A2:
                        	The three system contracts are the connection management contract, the transaction management contract, and the security contract.



		



	[bookmark: ch21ans03]A3:
                        	A managed environment is essentially an application server. Because the JCA aims to achieve plug-and-play capability between an application server and an RA, the application server's environment is the managed environment. A nonmanaged environment, on the other hand, is a standalone Java application that directly interacts with the RA to obtain connections and invoke services of the EIS.



		



	[bookmark: ch21ans04]A4:
                        	The transaction types available in JCA are Java Transaction API (JTA) (javax.transaction.xa.XAResource)�based, local transaction management�based, and no transaction support.



		



	[bookmark: ch21ans05]A5:
                        	Container-managed sign-on is the declarative method for defining authentication information. In this method the application server provides the means to perform authentication with the EIS via the RA. Component-managed sign-on enables developers to perform programmatic authentication.

















[bookmark: app01lev1sec20] Day 22

[bookmark: app01lev2sec33] Quiz

		



	[bookmark: ch22ans01]A1:
                        	Web Services consists of Simple Object Access Protocol 1.1 with attachments for communication; Web Services Description Language 1.1; Universal Description, Discovery, and Integration 2.0; and eXtended Markup Language.



		



	[bookmark: ch22ans02]A2:
                        	Java provides the Java API for XML-based RPC to access and use Web Services. JAX-RPC is simple and easy to use and is based on the remote procedure call model.

















[bookmark: app02]Appendix B. Installing and Customizing WebLogic
WebLogic 7.0 is an application server complying with the J2EE 1.3 standards. Before you can start working on your application, you need to install the application server on your system. A successful and correct installation is the first step to error-free application development. After correctly installing the development environment, the software needs to be configured to your requirements. In this appendix, you'll see how to do these tasks.










[bookmark: app02lev1sec1] Where to Get the WebLogic 7.0 Installable Files

The software trial version is freely available on the Web site http://commerce.beasys.com/downloads/weblogic_server.jsp. Here you have the option of downloading either the whole installable package (the HTTP Download link) or a download manager (called dps-dw for the Windows platform version), which then starts the installation (Download link). The download manager is much smaller than the actual installable package. However, this download manager requires an Internet connection while you install the package so that it can download the installable files from the BEA Web site.

Alternatively, you can request a free copy of the installation CD. Both the CD and the downloaded files come with a 60-day trial license. Under this license, you can connect to up to 20 IP addresses. To download the software or to request a CD, you need to register at the WebLogic site. You can download the documentation from the WebLogic site http://edocs.bea.com/wls/docs70/pdf.html in either PDF or HTML format. Alternatively, you can access it online at the site http://edocs.bea.com/wls/docs70/index.html.

If you have a fully licensed version of the software, you also have the documentation CD along with the installation CD.

Details about buying the product are available on the site http://www.bea.com/buy/index.shtml.










[bookmark: app02lev1sec2] System Requirements

A separate WebLogic 7.0 installation is available for each of the following platforms:


	Hewlett-Packard HP-UX


	Windows 2000, Windows 2000 Professional, or Windows NT 4.0


	Red Hat Linux 7.1


	Sun Solaris




However, WebLogic certifies the Windows 2000 platform for development only, not for production purposes.

On all platforms, Internet Explorer 5.0 or above or Netscape 4.7 or above are required. Hardware requirements are as follows.

Hewlett-Packard HP-UX:


	Minimum disk space: 
170MB



	Minimum RAM: 
256MB



	Minimum processor speed: 
PA-RISC 100MHz





Windows 2000/NT:


	Minimum disk space: 
170MB



	Minimum RAM: 
256MB



	Minimum processor speed: 
Pentium 200MHz





Red Hat Linux 7.1 (Intel compatible):


	Minimum disk space: 
170MB



	Minimum RAM: 
256MB



	Minimum processor speed: 
Pentium 200MHz





Red Hat Linux 7.1 (Sun Solaris):


	Minimum disk space: 
170MB



	Minimum RAM: 
256MB



	Minimum processor speed: 
UltraSPARC 168MHz





Besides these hardware requirements, keep in mind that temporary storage space will be needed by the installer to extract all the files. This area is freed once the installation is completed.










[bookmark: app02lev1sec3] Methods of Installation

The installable file is in the form of an application file. This file is around 89,200KB in size.

There are three modes of installation: GUI, command, and silent modes. For GUI mode, your system must support a Java-based GUI. If your system does not support a Java-based GUI, the installation program detects this and switches to command mode automatically.

[bookmark: app02note01]Note

The following explanation of installation on the Windows platform is detailed because the source code in this book was developed on the Windows platform. The installation procedure for Unix platforms is briefly explained. For details on installing on other platforms, please refer to the documentation at

http://e-docs.bea.com/wls/docs70////install/index.html


 

[bookmark: app02lev2sec1] GUI Mode, Windows Platform

To start the installation in GUI mode, navigate to the directory of the downloaded executable item and double-click the icon weblogic700_win. If your installable file is on a CD-ROM, the installer automatically runs when you insert the CD-ROM into your CD-ROM drive. If for some reason the installer does not run automatically, navigate to the CD drive and double-click the installer icon named weblogic700_win or weblogic700_win32.

[bookmark: app02lev3sec1] Running the Installer

It is advisable to shut down all other programs before you start any installation. You can exit the installation at any point by clicking the Exit button, and you can return to the previous screen by clicking the Previous button. Follow these steps to complete the installation:

[bookmark: app02pr01]

	
Double-click the weblogic700_win icon. This opens a window and starts the BEA WebLogic installer. The Preparing Installer phase may take a few seconds. Then a window saying Welcome opens; see Figure B.1. Click the Next button.

[bookmark: app02fig01]Figure B.1. The first screen of the interactive GUI installer.

[image: graphics/bfig01.jpg]




	
A copy of the BEA License Agreement is shown. After you read the agreement, click the Yes radio button in response to the question "Do you agree with the terms of the license?" When you click the Yes radio button, the Next button is enabled.


	
A window prompting you to enter the BEA home directory is shown; see Figure B.2. The whole package of BEA WebLogic software is installed under this directory. This window generally shows C:\bea as the default value. There are two radio buttons: Create a New BEA Home and Use an Existing BEA Home. This option is provided in case you are reinstalling BEA WebLogic Server. If this is your first installation, click the Create a New BEA Home radio button. This activates the BEA Home Directory text box. Change the name of the home directory if you wish. You can browse for an existing folder or just type a new directory, which will be created by the installer. Then click the Next button.

[bookmark: app02fig02]Figure B.2. Screen prompting the user to enter the BEA home directory.

[image: graphics/bfig02.jpg]



	
Now you will be given the choice of performing a typical installation or a custom installation. The typical installation is ideal for first-timers who are trying out WebLogic Server and are not well acquainted with the services provided or the services that may be useful to them. The typical installation installs all the software components (such as jdk131 and so on), the examples, and the domain on which to run these examples. If you choose this option, you are not prompted to create your own domain later. If you wish to create you own domain, you need to run the configuration wizard later. At this point, it is advisable to choose the typical installation. Click Typical Installation, and then click the Next button.


	
You get to choose the directory into which the WebLogic products (that is, the software specific to WebLogic, its examples, and the examples server, but not jdk131 and so on) should be installed. This is generally given the name weblogic700. The path that is displayed is the full path. If you wish to change this, you can either change the name directly or click Browse to choose another directory. Then click Next.


	
A screen showing the progress of installation is displayed. It will take around two to three minutes to complete the installation. At the end of the installation, a message indicating installation success will be displayed. Click the Done button.



Now when you open the explorer window and navigate to your newly created BEA directory, you see the following folders:


	jdk131


	logs


	utils


	weblogic700




Also, in your Start > Programs menu, you find an entry for BEA WebLogic Platform 7.0. This points to the BEA home directory.

To run the installation from a command prompt, open a DOS window in the directory containing the executable file, and type the name of the executable file. For example, if the name of the executable file is weblogic700_win.exe and the file exists in the My Download Files directory, open a DOS prompt in the My Download Files directory, and type the following command (see Figure B.3):


weblogic700_win


[bookmark: app02fig03]Figure B.3. Running the GUI installation from the command prompt.

[image: graphics/bfig03.jpg]


How to create your own domain is explained a little later.

[bookmark: app02lev2sec2] GUI Mode, Unix Platform

For installation, the downloadable file is in the form of a .bin file (called weblogic700_linux for the Linux version, unless you change it while downloading). Open a command shell prompt, and after downloading the appropriate installable file, execute the command


Chmod a+x weblogic700_linux


Then run the installation program by typing


./weblogic700_linux.bin


If you have an installation CD-ROM, navigate to the CD-ROM directory, and execute the command


./weblogic700_linux.bin


If your installable file is in the form of a .jar, then set the JDK home path and execute this on the command line:


java �jar installable_name.jar


If your installable .jar file exists on a CD-ROM, navigate to the CD-ROM directory, and execute the following command:


java �jar installable_name.jar �mode=gui


[bookmark: app02note02]Note

The name of the file is weblogic700_linux for the Linux installer, which is around 98,500KB in size. In Sun Solaris, the filename is weblogic700_solaris.bin (around 95,600KB in size). For HP-UX, the filename is weblogic700_hpux.bin (around 1MB in size).

The installations using .jar files do not include JDK. Hence, for these installations, you need to install JDK first and then proceed.


 

[bookmark: app02lev2sec3] Command-Line Mode

The command-line mode of installation is available for the Unix platforms. Perform the same steps as in the preceding sections, with the qualifier


�mode=command 


in the java statement.

[bookmark: app02lev2sec4] Silent Mode

In this mode, the installation does not prompt you for any input. Instead, these values are picked up from an XML file. Also, in this mode, acceptance of the BEA license agreement is taken for granted. An installation using this mode can be performed once and then replicated with the same configuration on multiple machines.

This mode requires the creation of the installation template or XML file before commencing the installation.

Before looking at the sample template, take a look at what each of the variables mean so that you can decide the variable values that you wish to enter.


	BEAHOME� 
BEA home directory is the main directory under which the directories or files required by the BEA products are stored or created. This variable should contain as its value the home directory you wish to assign. The default value is C:\bea.



	USER_INSTALL_DIR� 
One of the directories created under the BEA home directory is for the WebLogic software. The value of this variable should be the whole path of this directory. The default value is C:\bea\weblogic700.



	RUN_DOMAIN_WIZARD� 
If you wish to run the configuration wizard (a tool for creating your own domains) during installation, then this variable should have "true" as its value. You need to enter "false" if you do not wish to run the configuration wizard.





If you wish to run the configuration wizard, a set of values required by the configuration wizard also have to be mapped in this XML file. These values are the domain directory; domain name; server name; user name and password for the domain created; the address, port, and secure server port on which the server should be configured; the cluster name, port, and multicast address (if needed); the administration address and port; the name and address of the managed server; whether the server is to be created as a standalone serve, a clustered managed server, or a managed server; the path to the JAR file used by the configuration wizard to configure the servers; the managed servers data group; and the clustered servers data group. In all these values, it should be kept in mind that the values should not contain spaces in a Unix environment.

[bookmark: app02note03]Note

Because the value of RUN_DOMAIN_WIZARD is set to false, the configuration wizard will not be run during the installation of WebLogic.


 

An example of the XML created is shown in Listing B.1.

[bookmark: app02list01]Listing B.1 silent.xml for a Silent-Mode Installation


<?xml version="1.0" encoding="UTF-8"?>
<domain-template-descriptor>
<input-fields>
   <data-value name="BEAHOME"                   value="C:\bea" />
   <data-value name="USER_INSTALL_DIR"          value="C:\bea\weblogic700" />
   <data-value name="RUN_DOMAIN_WIZARD"           value="false" />
<!--The following values are used by the Configuration Wizard to create and
 configure a domain.-->
<data-value name="domain.directory"     value="C:\bea\user_domains\mydomain" />
   <data-value name="C_domainName"               value="mydomain" />
<!--here the value for serverName should be that of your local host or your
        computer name. For example, if your computer is named "Local",
        the server name is "Local"-->
   <data-value name="C_serverName"               value="Local" />
   <data-value name="C_username"                 value="user" />
   <data-value name="C_password"                 value="password" />
   <data-value name="C_serverListenAddress"      value="" />
   <data-value name="C_serverListenPort"         value="7001" />
   <data-value name="C_serverSSLListenPort"      value="7002" />
   <data-value name="ClusterName"                value="mytrialcluster" />
   <data-value name="ClusterPort"                value="7777" />
   <data-value name="ClusterMCAddr"              value="237.0.0.1" />
   <data-value name="ADMIN_HOST_NAME_OR_IP"      value="adminserver" />
   <data-value name="ADMIN_LISTEN_PORT"          value="7001" />
   <data-value name="MANAGED_SERVER_REGISTERED_NAME_IN_ADMIN"    value="ms1" />
<!--The SERVER-RUN-AS value determines the server configuration that the
 Configuration Wizard creates. There are four options as indicated by the
 following lines. Comment out the three options you do not want to use.-->
   <data-value name="SERVER-RUN-AS" value="Single Server (Standalone Server)" />
<!--    <data-value name="SERVER-RUN-AS"
        value="Admin Server with Managed Server(s)" /> -->
<!--    <data-value name="SERVER-RUN-AS"
        value="Admin Server with Clustered Managed Server(s)" /> -->
<!--    <data-value name="SERVER-RUN-AS"
                value="Managed Server (with owning Admin Server
                configuration)" /> -->
<!--The selectedJar value determines the template that the Configuration Wizard
 uses to create a domain and configure servers.-->
   <data-value name="selectedJar"
        value="C:\beatest\weblogic700\common\templates\domains\wls.jar" />
   <data-value name="INSTALL_NT_SERVICE"            value="no" />
<!--The managedServers data group determines the configuration of the group of
 managed servers in the domain. This data group applies only when you select
"Admin Server with Managed Server(s)" as the value for SERVER-RUN-AS.
To use this data group, uncomment all applicable lines.--><!--    <data-group
        name="managedServers"> -->
<!--       <data-element> -->
<!--    <data-value name="managedServerRegName"       value="managed1" /> -->
<!--    <data-value name="managedServerHostIP"        value="1.2.3.4"  /> -->
<!--    <data-value name="managedServerListenPort"    value="1001"     /> -->
<!--    <data-value name="managedServerSSLListenPort" value="1002"     /> -->
<!--       </data-element> -->
<!--       <data-element> -->
<!--    <data-value name="managedServerRegName"       value="managed2" /> -->
<!--    <data-value name="managedServerHostIP"        value="2.3.4.5"  /> -->
<!--    <data-value name="managedServerListenPort"    value="2001"     /> -->
<!--    <data-value name="managedServerSSLListenPort" value="2002"     /> -->
<!--       </data-element> -->
<!--       <data-element> -->
<!--    <data-value name="managedServerRegName"       value="managed3" /> -->
<!--    <data-value name="managedServerHostIP"        value="3.4.5.6"  /> -->
<!--    <data-value name="managedServerListenPort"    value="3001"     /> -->
<!--    <data-value name="managedServerSSLListenPort" value="3002"     /> -->
<!--       </data-element> -->
<!--       <data-element> -->
<!--    <data-value name="managedServerRegName"       value="managed4" /> -->
<!--    <data-value name="managedServerHostIP"        value="4.5.6.7"  /> -->
<!--    <data-value name="managedServerListenPort"    value="4001"     /> -->
<!--    <data-value name="managedServerSSLListenPort" value="4002"     /> -->
<!--       </data-element> -->
<!--       </data-group> -->
<!--The clusterServers data group determines the configuration of the group of
 managed clustered servers in the domain. This data group applies only when
 you select "Admin Server with Clustered Managed Server(s)" as the value for
 SERVER-RUN-AS. To use this data group, uncomment all applicable lines.-->
<!--    <data-group name="clusterServers"> -->
<!--       <data-element> -->
<!--    <data-value name="clusterServerRegName"       value="cluster1" /> -->
<!--    <data-value name="clusterServerHostIP"        value="1.2.3.4"  /> -->
<!--    <data-value name="clusterServerListenPort"    value="101"      /> -->
<!--       </data-element> -->
<!--       <data-element> -->
<!--    <data-value name="clusterServerRegName"       value="cluster2" /> -->
<!--    <data-value name="clusterServerHostIP"        value="2.3.4.5"  /> -->
<!--    <data-value name="clusterServerListenPort"    value="202"      /> -->
<!--       </data-element> -->
<!--       <data-element> -->
<!--    <data-value name="clusterServerRegName"       value="cluster3" /> -->
<!--    <data-value name="clusterServerHostIP"        value="3.4.5.6"  /> -->
<!--    <data-value name="clusterServerListenPort"    value="303"      /> -->
<!--       </data-element> -->
<!--       <data-element> -->
<!--    <data-value name="clusterServerRegName"       value="cluster4" /> -->
<!--    <data-value name="clusterServerHostIP"        value="4.5.6.7"  /> -->
<!--    <data-value name="clusterServerListenPort"    value="404"      /> -->
<!--       </data-element> -->
<!--    </data-group> -->

  </input-fields>
</domain-template-descriptor>


When you have finished creating this template, name it silent.xml. You can save it in any location because you have to specify this location in the command that you execute when you install WebLogic in silent mode.

To install, follow the steps for the appropriate O/S given in the following sections.

[bookmark: app02lev3sec2] Windows Platform

If you wish to install WebLogic as a Windows service, then you need to log on as an administrator while performing the installation or have administrator privileges assigned to your user ID.

Then, at a command prompt, go to the directory containing the installation file and type the following command:


weblogic700_installable.exe -mode=silent -silent_xml=path_to_silent.xml


[bookmark: app02note04]Note

In this example, and this entire appendix, the name of the installable file is assumed to be weblogic700_installable.exe.


 

Because this installation is a silent one, a log file will be helpful to monitor the installation. To log the installation progress, include the path of a log file after the path of the silent.xml file, as shown here:


weblogic700_installable.exe -mode=silent -silent_xml=path_to_silent.xml �log= 
        full_path_of_log_file


[bookmark: app02note05]Note

If the log file does not exist, the installer creates it. However, the directory specified for the log file must exist.


 

[bookmark: app02lev3sec3] Unix Platform

Open a command-prompt window after logging onto the target Unix system. Navigate to the directory containing the installable file, and execute the following command:


chmod a+x weblogic700_installable.bin ./weblogic700_installable.bin -mode=silent 
./weblogic700_installable.bin �mode=silent �silent_xml=path_to_silent.xml �log=
/log/wls_install.log


[bookmark: app02note06]Note

The log file can be created by including the �log option, as described earlier. If you don't need the log file, do not include the �log option.


 

The steps for installing from a .jar are similar to the steps mentioned in the command mode method of installation, with the �mode option and the �log option specified.










[bookmark: app02lev1sec4] Configuring Your Domain Using the Configuration Wizard

First you should understand what a domain is. In the real world, you can have more than one application running on any server. Now, each computer can have more than one server running on it, or many servers can be running on different computers. Again, each of these servers can have resources associated with it, or a common resource can be associated with all the servers in a cluster. These servers can be grouped into logical units, based either on their geographic locations or on their functions. Each such logical grouping is called a domain. Hence, a domain can contain one or more WebLogic Servers, along with their associated resources.

In WebLogic, each domain has a single config.xml file containing all its configuration settings. Generally, as can be seen in Figure B.4, a single administrative server handles multiple domains.

[bookmark: app02fig04]Figure B.4. A domain, managed servers, and an administrative server.

[image: graphics/bfig04.gif]


To create your own domain for deploying your examples, you need to run the configuration wizard. To do this in the GUI mode, navigate to Start > Program Files > BEA WebLogic Platform 7.0 > Configuration Wizard. Alternatively, you can open a command-prompt window and navigate to the USER_INSTALL_DIR\common\bin directory and execute dmwiz.cmd (or dmwiz.sh). Then follow these steps:

[bookmark: app02pr02]

	
When you start the configuration wizard, it will first prompt you to enter the name and the kind of domain you wish to make; see Figure B.5. Enter mydomain in the text box, and select WLS Domain, a typical installation with no custom applications. Then click the Next button.

[bookmark: app02fig05]Figure B.5. First screen of the configuration wizard.

[image: graphics/bfig05.jpg]




	
The next screen enables you to choose the server type. Here are the choices:

Single Server (Standalone Server)�This kind of server can host applications and also acts as the administrative server. This is advisable for a development environment but not for a production environment.

Admin Server with Managed Server(s)�This option is suitable for an environment where the administrative server is to be hosted on one server, while the applications run on one or more managed servers.

Admin Server with Clustered Managed Server(s)�This option creates a domain with a separate administrative server, dedicated to a single server or set of managed servers arranged as a cluster. This option should be selected to help set up the basic network configuration for a cluster of multiple servers.

Managed Server (with owning Admin Server configuration)�This option results just in extending an already existing WebLogic Server domain. This option creates only a new managed server, which will be associated with this existing WebLogic Server domain. Choose this option, and then click Next.


	
The next screen asks you to specify the domain location. By default, the path shown is user_projects in your BEA_HOME directory. Change user_projects to user_domains; see Figure B.6. Then click the Next button.

[bookmark: app02fig06]Figure B.6. Choosing the location of your domain directory.

[image: graphics/bfig06.jpg]



	
A screen for entering information about the administrative server is displayed next; see Figure B.7. Enter the name of your computer in the Admin Server Name or IP text box to put your administrative server on your local host. If you are going to manage this domain from some other server, you can enter the name and the port number of that server here. However, if you choose to enter some other name here, then when you wish to log onto the Administration Console for this domain, you need to access it as http://yourAdminServerName:port_number/console. Leave the rest of the information untouched. Note here that the name of the Managed Server is your computer name. Click the Next button.

[bookmark: app02fig07]Figure B.7. Entering the administrative server information.

[image: graphics/bfig07.jpg]



	
You now see the screen for configuring your managed server. Click the Next button here.


	
You now see a screen to specify a user ID and password for your domain. Enter user and password, respectively. Reconfirm the password password in the next text box. Note: You can specify any user ID and password here. Make a note of the user ID and password, though, because you will need them to boot up the WebLogic Server and start the Administration Console for this domain.


	
When you click Next after configuring your user ID and password, the next screen gives you the choice of installing this domain as a Windows service. Click No. (You can click Yes if you wish!) Then click the Next button.


	
You now have a choice to install this domain in the Windows Start Menu. Click No. (Again, you can click Yes if you wish.) Then click the Next button.


	
Now a screen shows you the configuration details of your new domain server; see Figure B.8. Verify that the information is correct, and then click Create.

[bookmark: app02fig08]Figure B.8. Your domain server configuration details.

[image: graphics/bfig08.jpg]




You now have successfully installed your own domain, called mydomain. You should see a screen indicating the successful completion of the configuration wizard.

Click the End Configuration Wizard radio button and then the Next button.

In the Windows Explorer, you will see a directory called user_domains along with the other directories in the BEA HOME directory. This directory contains your domain directory.

[bookmark: app02note07]Note

The preceding description is of the GUI mode specifically. For a command-mode installation, invoke the appropriate cmd or sh file of the configuration wizard installable file:


dmwiz.cmd -mode=console


or


dmwiz.sh �mode=console


Figures B.1 through B.8 illustrate a Windows GUI of the WebLogic 7.0 Server and a domain for the same. For details for the Unix platform, please refer to the WebLogic documentation:

http://e-docs.bea.com/wls/docs70////admin_domain/configwiz.html


 

[bookmark: app02lev2sec5] What Does the Configuration Wizard Do?

The main function of the configuration wizard is to obtain input from the user so as to create a config.xml file, essential for the working of a domain. This config.xml file is stored in the domain directory (in this case, the directory mydomain under the user_domains directory).

Also, to start up the WebLogic Server and manage your applications, a couple of scripts are required. The configuration wizard creates these scripts.

The domain directory contains all the files required to run the domain server. Following are the important directories made in the domain directory:


	applications� 
In this directory, you save all the application code that has to be run (for example, your servlets and EJB applications). The WebLogic Server looks in this directory to load the required EAR or WAR files.



	logs� 
This directory contains the logs for all server-related activities.





In addition to these directories, the following files are made:


	setEnv.cmd and setEnv.sh


	startWebLogic.cmd and startWebLogic.sh


	startManagedWebLogic.cmd and startManagedWebLogic.sh


	demokey.pem and democert.pem




The setEnv, startWebLogic, and startManagedWebLogic files are addressed a little later in this appendix.

A Windows shortcut to the server services is also created, and the network and security configurations are set up.










[bookmark: app02lev1sec5] WebLogic Constituents and Directory Structure

After installing and configuring your domain server, the following directories are present in your BEA home:


	jdk131 (present in Windows installations and Unix installations done with a .bin file) � 
This contains the directory jdk131, which is used by the WebLogic application server.



	logs� 
This directory contains the log maintained by WebLogic mentioning the time of WebLogic installation. The rest of the logs are maintained in directories that are specified in the Administration Console for each of the domains.



	user_domains� 
This directory contains the files and directories created for your domain through the configuration wizard.



	utils� 
This directory contains the JAR files required to install the BEA WebLogic platform products. It also contains the utils.jar file required to run the UpdateLicense utility.



	weblogic700� 
This directory contains all the WebLogic Server software. These are the directories within this directory:


	common� 
This directory contains files that are shared by the entire WebLogic installation and includes the templates directory, which contains files used by the configuration wizard.



	samples� 
This directory contains the source code for the examples, the examples server, and the PointBase directory eval.



	server� 
This directory contains files that are used by the WebLogic Server to function smoothly. The bin, builder, ext, and lib directories exist here. Executable files for tools such as ejbc, WebLogic Builder, and so on are stored in the bin directory. The file weblogic.jar, classes12.zip, and other required library files are stored in the lib directory. This directory is added to the classpath environment variable in the setEnv.cmd file, while the bin directory is added to the path environment variable.



	Uninstall� 
This directory contains the files and code to uninstall WebLogic Server.








Figure B.9 illustrates the directory structure after the installation of the WebLogic structure and the domains.

[bookmark: app02fig09]Figure B.9. Directory structure after WebLogic installation.
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[bookmark: app02lev1sec6] Steps after Installation

BEA WebLogic 7.0 server comes with examples for each of the services that the server offers. These are run under the WebLogic Examples Server. To run your own examples, deploy them in your own domain server. Directions to start your WebLogic Examples Server and your domain follow.

[bookmark: app02lev3sec4] Starting the WebLogic Examples Server

You can start the WebLogic examples server two ways:


	Through the Start menu� 
Click Start > Programs > BEA WebLogic Platform 7.0 > Server Tour and Examples > Launch Examples Server.



	Through the command prompt� 
Launch a command-prompt window, navigate to the directory USER_INSTALL_DIR\samples\server\config\examples, and execute the cmd file startExamplesServer.





[bookmark: app02lev3sec5] Starting the WebLogic Domain Server

To start your domain server, launch a command-prompt window and navigate to the directory BEA_HOME\user_domains\mydomain and execute the cmd file startWebLogic.

[bookmark: app02lev3sec6] Starting the PointBase Console

PointBase is the pure Java database provided with WebLogic for trial development purposes. To start your PointBase console through the Start menu, click Start > Programs > BEA WebLogic Platform 7.0 > Server Tour and Examples > PointBase Console.

The PointBase console is covered in detail on Day 7, "Using JDBC." There you also can see how to start the PointBase console from the command prompt.

[bookmark: app02lev3sec7] Starting the WebLogic Builder

WebLogic Builder is a visual tool provided by BEA to edit and validate configuration XML files. Day 19, "Using WebLogic Tools," discusses the WebLogic Builder in detail.

To start the WebLogic Builder through the Start menu, click Start > Programs > BEA WebLogic Platform 7.0 > WebLogic Builder.










[bookmark: app02lev1sec7] Important Files

It is important to know which files are meant to perform what functions so that you can successfully administer your WebLogic Server. The following sections cover the important files.

[bookmark: app02lev2sec6] config.xml

The WebLogic Server's configuration settings are stored in the config.xml file. This XML is validated with the rules defined in the config.dtd file when the server boots up. The config.xml file that was configured for your domain through the configuration wizard exists in the path BEA_HOME\user_domain\mydomain, while that for the examples server exists in the path USER_INSTALL_DIR\samples\server\config\examples. It is a good exercise to open the examples server's config.xml file and familiarize yourself with each of its elements.

The config.xml files contains a record of


	Domain details, including the name of the domain, the administration port, and so on


	Security configuration


	JTA elements


	JDBC pool configuration and DataSource configurations, with the JNDI names for each of them




Editing the config.xml file can be done in the following ways:


	By using the Administration Console.


	By opening the file in any editor.


	From other programs through the WebLogic Server application programming interface (API).


	Through command-line utilities.


	With the BEA XML editor. This editor can also validate the XML file against the config.dtd file.


	With the WebLogic Builder tool, as described earlier.




The BEA XML editor is a good choice because it validates the config.xml file. None of the other utilities validate the config.xml file. Any errors in the config.xml file result in the server's failure to boot without any warning.

While you edit the config.xml file, keep these points in mind:


	You should shut down the domain server before editing the config.xml file. Every time the server shuts down, the config.xml file is saved again or updated on the local drive. This results in the overwriting of any manually edited config.xml files done while the server was running.


	It is a safe practice to make a backup of the XML file before you edit it.


	Changing the names of any services or resources can be hazardous.




[bookmark: app02lev2sec7] startWebLogic.cmd or .sh

This file is needed to boot the domain server. A typical startWebLogic.cmd or .sh file contains the following information:


	SERVER_NAME� 
The name of the administrative server for the domain (in the example in this appendix, local).



	WLS_USER� 
The user ID to log on to this domain server.



	WLS_PW� 
The password for this domain server. The values of user ID and password can be entered here. If they are entered, the WebLogic Server will not prompt you for these values on startup. However, this is not a very safe practice in a production environment; it is suitable in a development environment only.



	STARTMODE� 
This setting signifies whether the server is to be started in production mode or server mode. True signifies production mode, while false signifies development mode.



	JAVA_VM� 
The Java virtual machine used for executing the WebLogic Application Server is named here.



	MEM_ARGS� 
This parameter denotes the stack and heap sizes for the WebLogic Application Server executable file. This file finally calls a common startWLS.cmd file, which is located in the USER_INSTALL_DIR\server\bin directory. Listing B.2 shows the contents of the startWLS.cmd file.





[bookmark: app02list02]Listing B.2 startWLS.cmd


@rem *************************************************************************
@rem This script is used to start WebLogic Server
@rem
@rem To create your own start script for your domain, simply set the
@rem SERVER_NAME variable to your server name then call this script from your
@rem domain directory.
@rem
@rem This script sets the following variables before starting WebLogic Server:
@rem
@rem WL_HOME    - The root directory of your WebLogic installation
@rem JAVA_HOME  - Location of the version of Java used to start WebLogic
@rem              Server. This variable must point to the root directory of a
@rem              JDK installation and will be set for you by the installer.
@rem              See the WebLogic platform support page
@rem              (http://e-docs.bea.com/wls/platforms/index.html)
@rem              for an up-to-date list of supported JVMs on Windows NT.
@rem PATH       - Adds the JDK and WebLogic directories to the system path.
@rem CLASSPATH  - Adds the JDK and WebLogic jars to the classpath.
@rem
@rem Other variables that startWLS takes are:
@rem
@rem WLS_USER       - admin username for server startup
@rem WLS_PW         - cleartext password for server startup
@rem ADMIN_URL      - if this variable is set, the server started will be a
@rem                  managed server, and will look to the url specified (i.e.
@rem                  http://localhost:7001) as the admin server.
@rem STARTMODE      - set to true for production mode servers, false for
@rem                  development mode
@rem JAVA_OPTIONS   - Java command-line options for running the server. (These
@rem                  will be tagged on to the end of the JAVA_VM and MEM_ARGS)
@rem JAVA_VM        - The java arg specifying the VM to run.  (i.e. -server,
@rem                  -client, etc.)
@rem MEM_ARGS       - The variable to override the standard memory arguments
@rem                  passed to java
@rem PRE_CLASSPATH  - Path style variable to be added to the beginning of the
@rem                  CLASSPATH
@rem POST_CLASSPATH - Path style variable to be added to the end of the
@rem                  CLASSPATH
@rem PRE_PATH       - Path style variable to be added to the beginning of the
@rem                  PATH
@rem POST_PATH      - Path style variable to be added to the end of the PATH
@rem
@rem Alternately, this script will take the first two positional parameters
@rem and set them to SERVER_NAME and ADMIN_URL.  For instance, you could call
@rem this script: "startWLS.cmd myserver http://localhost:7001" to
@rem start a managed server named myserver, or just "startWLS.cmd
@rem myserver" to start a server named myserver.
@rem
@rem jDriver for Oracle users: This script assumes that native libraries
@rem required for jDriver for Oracle have been installed in the proper
@rem location and that your system PATH variable has been set appropriately.
@rem
@rem For additional information, refer to the WebLogic Server Administration
@rem Guide (http://e-docs.bea.com/wls/docs70/adminguide/startstop.html).
@rem *************************************************************************

@echo off
SETLOCAL

set WL_HOME=C:\bea\weblogic700
set JAVA_HOME=C:\bea\jdk131_02

@rem Check that the WebLogic classes are where we expect them to be
:checkWLS
if exist "%WL_HOME%\server\lib\weblogic.jar" goto checkJava
echo The WebLogic Server wasn't found in directory %WL_HOME%\server.
echo Please edit your script so that the WL_HOME variable points
echo to the WebLogic installation directory.
goto finish

@rem Check that java is where we expect it to be
:checkJava
if exist "%JAVA_HOME%\bin\java.exe" goto runWebLogic
echo The JDK wasn't found in directory %JAVA_HOME%.
echo Please edit your script so that the JAVA_HOME variable
echo points to the location of your JDK.
goto finish

:runWebLogic

if not "%JAVA_VM%" == "" goto noResetJavaVM
set JAVA_VM=-hotspot

:noResetJavaVM
if not "%MEM_ARGS%" == "" goto noResetMemArgs
set MEM_ARGS=-Xms32m -Xmx200m

:noResetMemArgs

@rem Set first two positional parameters to SERVER_NAME and ADMIN_URL
if not "%1" == "" if "%SERVER_NAME%" == "" set SERVER_NAME=%1
if not "%2" == "" if "%ADMIN_URL%" == "" set ADMIN_URL=%2

set CLASSPATH=%JAVA_HOME%\lib\tools.jar;%WL_HOME%\server\lib\weblogic_sp.jar;
        %WL_HOME%\server\lib\weblogic.jar;%CLASSPATH%

set PATH=.;%WL_HOME%\server\bin;%JAVA_HOME%\bin;%PATH%

@rem Import extended environment

if exist extEnv.cmd call extEnv.cmd
if not "%EXT_PRE_CLASSPATH%" == "" set CLASSPATH=%EXT_PRE_CLASSPATH%;%CLASSPATH%
if not "%EXT_POST_CLASSPATH%" == "" set CLASSPATH=%CLASSPATH%;
        %EXT_POST_CLASSPATH%
if not "%EXT_PRE_PATH%" == "" set PATH=%EXT_PRE_PATH%;%PATH%
if not "%EXT_POST_PATH%" == "" set PATH=%PATH%;%EXT_POST_PATH%

@rem Get PRE and POST environment
if not "%PRE_CLASSPATH%" == "" set CLASSPATH=%PRE_CLASSPATH%;%CLASSPATH%
if not "%POST_CLASSPATH%" == "" set CLASSPATH=%CLASSPATH%;%POST_CLASSPATH%
if not "%PRE_PATH%" == "" set PATH=%PRE_PATH%;%PATH%
if not "%POST_PATH%" == "" set PATH=%PATH%;%POST_PATH%

@echo.
@echo CLASSPATH=%CLASSPATH%
@echo.
@echo PATH=%PATH%
@echo.
@echo ***************************************************
@echo *  To start WebLogic Server, use a username and   *
@echo *  password assigned to an admin-level user.  For *
@echo *  server administration, use the WebLogic Server *
@echo *  console at http://[hostname]:[port]/console    *
@echo ***************************************************

@rem Start Server

@echo off
if "%ADMIN_URL%" == "" goto runAdmin
@echo on

"%JAVA_HOME%\bin\java" %JAVA_VM% %MEM_ARGS% %JAVA_OPTIONS% -classpath
        "%CLASSPATH%" -Dweblogic.Name=%SERVER_NAME% -Dbea.home="C:\bea" �
        Dweblogic.management.username=%WLS_USER% -Dweblogic.management.password
        =%WLS_PW% -Dweblogic.management.server=%ADMIN_URL%
        -Dweblogic.ProductionModeEnabled=%STARTMODE% - Djava.security.policy
="%WL_HOME%\server\lib\weblogic.policy" weblogic.Server
goto finish

:runAdmin
@echo on
"%JAVA_HOME%\bin\java" %JAVA_VM% %MEM_ARGS% %JAVA_OPTIONS% -classpath
        "%CLASSPATH%" -Dweblogic.Name=%SERVER_NAME% -Dbea.home="C:\bea" -

        Dweblogic.management.username=%WLS_USER% -Dweblogic.management.password=
        %WLS_PW% -Dweblogic.ProductionModeEnabled=%STARTMODE% -
        Djava.security.policy="%WL_HOME%\server\lib\weblogic.policy"
        weblogic.Server

:finish

ENDLOCAL


[bookmark: app02note08]Note

Before you run the script to start the server, you have to set the CLASSPATH parameter and put all the required classes into your classpath. For example, the database drivers' CLASSPATHs need to be added to the CLASSPATH if you create connection pools for a specific database. It would be worth the effort to add these CLASSPATH setting statements into the startWLS.cmd file or the startWebLogic.cmd file once you have determined your need for these settings to run your WebLogic Server.


 

[bookmark: app02lev2sec8] setEnv.cmd or .sh

To run any software, an environment has to be set up. This environment sets various CLASSPATHs and PATHs that point to the directories required.

The setEnv file is called by the startWebLogic command before it performs any further tasks. This setEnv in turn calls the file setWLSEnv.cmd or setWLSEnv.sh. This file in turn sets the JAVA_HOME, WL_HOME, PATH, and CLASSPATH variables for JDK and WebLogic home directories, after checking whether the JDK directory exists. These values are filled in during installation with the user inputs.










[bookmark: app02lev1sec8] Customizing Your Development Environment

Once you have your WebLogic server set up, you can start development. Organizing your files into a directory structure will ease the development process. The following sections deal with the directory structure for different J2EE components' development.

[bookmark: app02lev2sec9] Directory Structure for Developing Servlets

The servlets that you create during the course of this book have to go into a directory called classes. The location of this classes directory, in case you wish to deploy it in an exploded format, is as follows:


BEA_HOME\user_domains\mydomain\applications\ShoppingApp\WEB-INF\classes 


Here, ShoppingApp directory is the Web application directory.

If you wish to use a WAR file instead, this WAR file will go directly under the applications directory in the path just shown.

Note that the directory structure of the elements of the WAR file that you create should be as seen in Figure B.10:

[bookmark: app02fig10]Figure B.10. Directory structure of a WAR file.

[image: graphics/bfig10.gif]


For the example servlet applications, you first develop the code in directories exampleHiddenVar (servlet session maintenance with hidden variables), exampleURLRewriting (servlet session maintenance with URL rewriting), exampleCookie (servlet session maintenance with cookies), and exampleHttpSession (servlet session maintenance with HTTP session) all under the directory C:\book\code, which you compile into the directory C:\book\code\ShoppingApp\WEB-INF\classes.

To make the process of development easier, create the following compile and run batch files.

[bookmark: app02note09]Note

The compile file for the application using the examplesHiddenVar directory is shown in this appendix. For the other individual directories, change the directory indicated by APP_DIR to the directory of the application being developed.

This compile file specifically is meant to be used when you are using a WAR file. In case you wish to deploy your application in an exploded format, remove the jar �cv0f statement and all statements related to the WAR file. Then put in statements to save the whole ShoppingApp directory into the path %BEA_HOME%\user_domains\mydomain\applications.


 

The sample compile.bat file is as follows:


@echo on 
set BEA_HOME=C:\bea
set APP_DIR=C:\book\code\exampleHiddenVar
call %BEA_HOME%\user_domains\mydomain\setEnv
set CLASSPATH=%CLASSPATH%;%BEA_HOME%\jdk131\lib\dt.jar;
        %BEA_HOME%\jdk131\lib\tools.jar;
set CLASSPATH=%CLASSPATH%;.\ShoppingApp\WEB-INF\classes;.;
cd %APP_DIR%
javac -d C:\book\code\ShoppingApp\WEB-INF\classes *.java
if errorlevel 1 goto DISCONTINUE
cd..
del *.war
jar -cv0f ShoppingApp.war
del  %BEA_HOME%\user_domains\mydomain\applications\ShoppingApp.war
copy ShoppingApp.war %BEA_HOME%\user_domains\mydomain\applications

:DISCONTINUE
echo [ERROR] - cannot continue
ENDLOCAL


The sample run.bat file is as follows:


set BEA_HOME=C:\bea 
cd %BEA_HOME%\user_domains\mydomain
call startWebLogic


[bookmark: app02note10]Note

Entering the user ID and password for your server in the startWebLogic.cmd file speeds up your development a little. However, this is not advisable in a production environment.


 

[bookmark: app02lev2sec10] Directory Structure for Developing JSPs

The JSPs are to be saved in the directory C:\book\code\JSP, which you have to create directly under the Web application directory. This is the document root directory, and any JSPs or HTML files should be saved in this directory.

[bookmark: app02lev2sec11] Directory Structure for Developing EJBs

In this book, the code for EJB applications is developed in the directories BMP, CMP, stateless, and stateful under the directory C:\book\code\EJB. The compiled EJB code is saved in the BEA_HOME\user_domains\mydomain\applications directory for hot deployment of the EJBs.

Table B.1 gives an overview of the locations of the various kinds of components in your application.

[bookmark: app02table01]
Table B.1. Locations for Deployment of Files



	
Type of File


	
Location in BEA_HOME for Deployment






	
Servlet classes, exploded format


	
%BEA_HOME%\user_domains\mydomain\applications\web application directory\WEB-INF\classes





	
WAR file of the servlet executable file


	
%BEA_HOME%\user_domains\mydomain\applications





	
JSP


	
%BEA_HOME%\user_domains\mydomain\applications\web application directory





	
Image files


	
%BEA_HOME%\user_domains\mydomain\applications\web application directory\Images





	
EJB JAR files for hot deployment


	
%BEA_HOME%\user_domains\mydomain\applications\web application directory

















[bookmark: app02lev1sec9] Configuring a Virtual Host for Your Application

Mapping one or more IP addresses to a name is called virtual host mapping. To do this, Dynamic Naming Service (DNS) is used. When you configure a virtual host for your application, your server or cluster responds to the host name that you configure.

You can configure your virtual host from the administration server. This is done through the Services node after logging on to the administration console of your WebLogic Server. The Services node displays a set of services, including virtual hosts. You can click on the Create a New Virtual Host link in the right pane, fill in the boxes provided, and complete your configuration for a virtual host. After creation, this virtual host gives you the ability to define the HTTP parameters and HTTP access logging. You can define the servers and clusters that will respond to your vitual host and define the target applications to this virtual host.










[bookmark: app02lev1sec10] Setting Up Your HTTP Access Logs

The WebLogic Server provides facilities for log rotation of HTTP Access Logs. HTTP Access Logs can be created using the Common Log Format or Extended Log Format. Also, the HTTP logs can be created for a server or for a virtual host. The link to configuring the HTTP Access Logs for virtual hosts is described above. For servers in the administration console and for every server located under the services node, you will find a tab for Logging that contains a check box to enable HTTP Logging. Here you can define the format of the HTTP log file, the HTTP request buffer emptying frequency, and the rotation type and size of the rotation backup file. You can even create a file at a specified time using Rotation.










[bookmark: app02lev1sec11] Setting Up Your WebLogic Server to Prevent Overloading with Phony Requests

The overloading of your server with phony HTTP POST requests is a situation that you may want to anticipate and take care of. To do so, you can define three parameters that are configurable in the Servers or Virtual Hosts node. These values override those set in the servers. The variables are


	MaxPostSize� 
Limits the number of bytes of data received in a single POST request. Any request exceeding the size set in this parameter will result in an HTTP 413 (Request Entity Too Large) error.



	PostTimeOutSecs� 
Limits the time between which the servers wait for chunks or HTTP request data from the client application.



	MaxPostTimeSecs� 
Limits the time that a server spends in receiving HTTP POST request data. Exceeding this limit results in a PostTimeOutException.














[bookmark: app02lev1sec12] Summary

In this appendix, first you learned where the installable file can be found and the system requirements to set up your environment. You then saw the different types of installation on different platforms. You learned how to configure your own domain using the configuration wizard. You learned about the directory structure after installation, the important files, and their contents.

You created batch files to ease your development and saw the locations of the deployment directories for each of the J2EE application types. After you completed these installation tasks, your environment for development and deployment of J2EE applications on BEA WebLogic Application Server was ready.

Finally, you read about ways to set up Virtual Hosts for your servers and clusters, HTTP Access Logs, and preventing the spamming of your server with phony requests.










[bookmark: app03]Appendix C. Source Code for the MVC Application
Over the past 21 days, you learned programming with the WebLogic Server 7.0. You also developed an MVC application in parts over these days. In this appendix you will find the detailed code listing for the application. The listing has been categorized into JSPs, EJBs, Servlets, Utility classes, constant classes, and the Exception class. Next to each of the headings for component categories, you will see in brackets whether the classes belong to Web components or EJB components. Finally, you will find the batch files listed in the order they should be executed.










[bookmark: app03lev1sec1] Listing for JSPs (Web Components)

You learned about JSPs on Days 5 and 6. Listings C.1�C.9 show the detailed listings for each of the pages described in Chapter 6. These files are to be placed in the directory called web_components_src, discussed on Day 16.

[bookmark: app03list01]Listing C.1 CheckAvailFlightsPage.jsp


/******************************************************************************
  * Class Name   : CheckAvailFlightsPage.jsp
  * Description  :Mapped to the Welcome page of the MVC Application
  * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

<%@ taglib uri="weblogic-tags.tld" prefix="wl" %>
<%@ page import="
java.io.*,
java.sql.*,
javax.servlet.*,
javax.servlet.http.*,
java.util.Properties,
javax.naming.*,
weblogic.db.jdbc.*,
com.sams.learnweblogic7.airlines.constants.*
"%>

<HTML>
  <HEAD>
    <TITLE>Welcome to The Flying High Airlines Ticket Booking System</TITLE>
  </HEAD>
  <BODY>
    <SCRIPT>
      function changeActionId(actionId){
        document.check_avail_flights.<%=JspFieldConstants.ACTION_ID%>.
                value=actionId;
        document.check_avail_flights.submit();
      }
    </SCRIPT>
    <FORM name="check_avail_flights" action="/AirlinesApp/AirlineTicketBooking
            Servlet" method="Post">
      <wl:cache name="commonHeader">
      <P align="center">
      <TABLE width="100%">
        <TR>
          <TD align="right"><IMG src="/AirlinesApp/images/airplane.jpg" height=
                  "70" width="70"></TD>
          <TD><P align="center"><FONT face="Brush Script MT" size="6" color="red">
                  <B>Flying High&nbsp;&nbsp;</B></FONT><FONT face="Bradley Hand
                  ITC" size="4"><B><i>Tickets all seasons, to all places on
                  earth, and beyond!</i></B></FONT></P>
          </TD>
        </TR>
      </TABLE>
      <BR><BR><BR>
      </wl:cache>
      <FONT face="verdana" size="-1">
      <TABLE width="60%" bgcolor="#aabbcc">
        <TR>
          <TD bgcolor="#cccc99" colspan="4"><P align="center">
                  <FONT color="#009900" size="2"><B>Book Flights
                  Online</B></FONT></P>
          </TD>
        </TR>
        <TR>
          <TD align="center" colspan="4" bgcolor="white"><FONT color="red"
                 size="1"><B>**Note** All fields are required</B></FONT></TD>
        </TR>
        <TR><TD colspan="4">&nbsp;</TD></TR>
        <TR>
          <TD align="right"><FONT color="blue" size="1"><B>Departure Airport:
                  </B></FONT></TD>
          <TD><INPUT type="text" name="<%=JspFieldConstants.
                  CHECK_AVAIL_FLIGHTS_PAGE_DEP_CITY%>" size="4">&nbsp;
          </TD>
          <TD align="right"><FONT color="blue" size="1"><B>Arrival Airport:
                  </B></TD>
          <TD><INPUT type="text" name="<%=JspFieldConstants.
                  CHECK_AVAIL_FLIGHTS_PAGE_ARR_CITY%>" size="4">&nbsp;
          </TD>
        </TR>
        <TR>
          <TD colspan="4">&nbsp;</TD></TR>
        <TR>
          <TD align="right"><FONT color="blue" size="1"><B>Departure Date:
                  </B></FONT></TD>
          <TD><INPUT type="text" name="<%=JspFieldConstants.
                  CHECK_AVAIL_FLIGHTS_PAGE_DEP_MONTH%>" size="2">/
            <INPUT type="text" name="<%=JspFieldConstants.
                    CHECK_AVAIL_FLIGHTS_PAGE_DEP_DAY%>" size="2">/
            <INPUT type="text" name="<%=JspFieldConstants.
                    CHECK_AVAIL_FLIGHTS_PAGE_DEP_YEAR%>" size="4"><BR>
            <FONT color="blue" size="1">MM&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;
                    &nbsp;
            <FONT color="blue" size="1">DD&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;
                    &nbsp;
            <FONT color="blue" size="1">YYYY</FONT>
          </TD>
          <TD colspan="2">&nbsp;</TD>
        </TR>
        <TR>
          <TD colspan="4">&nbsp;</TD>
        </TR>
        <TR>
          <TD colspan="2" align="center"><INPUT type="hidden" name=
                  "<%=JspFieldConstants.ACTION_ID%>" value="0">
            <INPUT type="hidden" name="<%=JspFieldConstants.
                    PREVIOUS_ACTION_ID%>" value="*">
            <INPUT type="submit" name="<%=JspFieldConstants.
                    CHECK_AVAIL_FLIGHTS_PAGE_SEARCH_BUTTON%>"
                    value="Search" onClick="javascript:changeActionId
                    ('<%=JspFieldConstants.SEARCH_ACTION_ID%>');">
          </TD>
          <TD colspan="2" align="center">
            <INPUT type="submit" name="<%=JspFieldConstants.
                    CHECK_AVAIL_FLIGHTS_PAGE_VIEW_PROFILE_BUTTON%>"
                    value="View Profile" onClick="javascript:changeActionId
                    ('<%=JspFieldConstants.VIEW_PROFILE_ACTION_ID%>');">
          </TD>
        </TR>
      </TABLE>
      </FONT>
  <wl:cache name="commonFooter">
      </P>
      <BR><BR>
      <HR>
      <P align="right"><FONT color="blue" size="-2"><B>@2002 0-672-32433-4
              Sams Teach Yourself BEA WebLogic Server 7.0 in 21 Days
              </B></FONT></P>
    </FORM>
  </BODY>
</HTML>
</wl:cache>


[bookmark: app03list02]Listing C.2 ViewAvailFlightsPage.jsp


/******************************************************************************
  * Class Name   : ViewAvailFlightsPage.jsp
  * Description  : Displays the results after search on the Welcome page
  * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

<%@ taglib uri="weblogic-tags.tld" prefix="wl" %>
<%@ page import="
java.io.*,
java.sql.*,
javax.servlet.*,
javax.servlet.http.*,
java.util.Properties,
javax.naming.*,
weblogic.db.jdbc.*,
com.sams.learnweblogic7.airlines.constants.*,
com.sams.learnweblogic7.airlines.exception.*,
com.sams.learnweblogic7.airlines.businessobject.*
"%>
<HTML>
  <HEAD>
    <TITLE>Search Results</TITLE>
  </HEAD>
  <BODY>
    <SCRIPT>
      function changeActionId(actionId){
        document.view_available_flights.<%=JspFieldConstants.ACTION_ID%>.value=
                actionId;
        document.view_available_flights.submit();
      }
    </SCRIPT>
    <%
      MVCAppValueObject reqValueObject=(MVCAppValueObject)
              request.getAttribute(MVCConstants.OUTPUT_MVCVALUEOBJECT);
      String previousActionID=
              (String)reqValueObject.get(JspFieldConstants.ACTION_ID);
      Vector firstLegvecData=
              (Vector)reqValueObject.get(MVCConstants.ALL_FLIGHTS_INFORMATION);

      String firstLegFlightNumber="";
      String firstLegFlightDuration="";
      String firstLegFlightPrice="";
      String firstLegfromPlace="";
      String firstLegtoPlace="";
      String firstLegDateDep="";
      String firstLegTimeDep="";
      String firstLegTimeArr="";
      String firstLegDuration="";
      String firstLegPrice="";
    %>
    <FORM name="view_available_flights"
            action="/AirlinesApp/AirlineTicketBookingServlet" method="Post">
      <wl:cache name="commonHeader"></wl:cache>
      <FONT face="verdana" size="2" color="blue">
        <TABLE width="60%" bgcolor="#aabbcc">
          <TR>
            <TD bgcolor="#cccc99" colspan="8">
              <P align="center"><FONT color="#009900" size="2"><B>Search Results
                      </B></FONT></P>
            </TD>
          </TR>
          <TR><TD colspan="8" bgcolor="white">&nbsp;</TR>
          <TR>
            <TD>&nbsp;</TD>
            <TD><FONT size="2"><B>Flight number</B></FONT></TD>
            <TD><FONT size="2"><B>From/To</B></FONT></TD>
            <TD><FONT size="2"><B>Date of departure</B></FONT></TD>
            <TD><FONT size="2"><B>Time of Departure</B></FONT></TD>
            <TD><FONT size="2"><B>Time of Arrival</B></FONT></TD>
            <TD><FONT size="2"><B>Duration</B></FONT></TD>
            <TD><FONT size="2"><B>Price</B></FONT></TD>
          </TR>
          <%
            Enumeration enumVectElements=firstLegvecData.elements();
            while(enumVectElements.hasMoreElements())
            {
              FlightDetails flightDetailsObj=
                      (FlightDetails)enumVectElements.nextElement();

              firstLegFlightNumber=flightDetailsObj.getFlightID() + "";
              firstLegfromPlace=flightDetailsObj.getFromLocation() + "";
              firstLegtoPlace=flightDetailsObj.getToLocation() + "";
              firstLegDateDep=flightDetailsObj.getDepartureDate() + "";
              firstLegTimeDep=flightDetailsObj.getFlightDepartureTime() + "";
              firstLegTimeArr=flightDetailsObj.getFlightArrivalTime() + "";
              firstLegDuration=flightDetailsObj.getFlightDuration() + "";
              firstLegPrice=flightDetailsObj.getPrice() + "";
          %>
          <TR>
            <TD>
              <INPUT type="radio" name="<%=JspFieldConstants.
                      DISPLAY_AVAIL_FLIGHTS_PAGE_FLIGHT_ID%>"
                      value="<%=firstLegFlightNumber%>">
            </TD>
            <TD><FONT color="blue" size="1"><%=firstLegFlightNumber%></FONT>
                    </TD>
            <TD><FONT color="blue" size="1"><%=firstLegfromPlace%>/
                    <%=firstLegtoPlace%></FONT></TD>
            <TD><FONT color="blue" size="1"><%=firstLegDateDep%></FONT></TD>
            <TD><FONT color="blue" size="1"><%=firstLegTimeDep%></FONT></TD>
            <TD><FONT color="blue" size="1"><%=firstLegTimeArr%></FONT></TD>
            <TD><FONT color="blue" size="1"><%=firstLegDuration%></FONT></TD>
            <TD><FONT color="blue" size="1"><%=firstLegPrice%></FONT></TD>
          </TR>
          <%}//end of while loop %>
          <TR><TD colspan="7">&nbsp;</TD></TR>
          <TR>
            <TD colspan="7"><P align="center">
              <INPUT type="hidden" name="<%=JspFieldConstants.
                      PREVIOUS_ACTION_ID%>" value="<%=previousActionID%>">
              <INPUT type="hidden" name="<%=JspFieldConstants.ACTION_ID%>"
                      value="*">
              <INPUT type="hidden" name="<%=JspFieldConstants.
                      DISPLAY_AVAIL_FLIGHTS_PAGE_DEP_DATE%>"
                value="<%=reqValueObject.get(JspFieldConstants.
                        DISPLAY_AVAIL_FLIGHTS_PAGE_DEP_DATE)%>">
              <INPUT type="submit" name="<%=JspFieldConstants.
                      DISPLAY_AVAIL_FLIGHTS_PAGE_BOOK_BUTTON%>"
              value="Book Ticket" onClick="javascript:changeActionId
                      ('<%=JspFieldConstants.BOOK_ACTION_ID%>');"></P>
            </TD>
          </TR>
        </TABLE>
      <wl:cache name="commonFooter"></wl:cache>


[bookmark: app03list03]Listing C.3 Login.jsp


/******************************************************************************
  * Class Name   : Login.jsp
  * Description  : Authentication page for a registered user
  * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

<%@ taglib uri="weblogic-tags.tld" prefix="wl" %>
<%@ page import="
java.io.*,
java.sql.*,
javax.servlet.*,
javax.servlet.http.*,
java.util.Properties,
javax.naming.*,
weblogic.db.jdbc.*,
com.sams.learnweblogic7.airlines.constants.*,
com.sams.learnweblogic7.airlines.exception.*,
com.sams.learnweblogic7.airlines.businessobject.*
"%>
<HTML>
  <HEAD>
    <TITLE>Login to the System</TITLE>
  </HEAD>
  <BODY>
    <SCRIPT>
      function changeActionId(actionId){
        document.login.<%=JspFieldConstants.ACTION_ID%>.value=actionId;
        document.login.submit();
      }
    </SCRIPT>
    <%
      MVCAppValueObject reqValueObject=(MVCAppValueObject)
              request.getAttribute(MVCConstants.OUTPUT_MVCVALUEOBJECT);
      String previousActionID=(String)reqValueObject.
              get(JspFieldConstants.ACTION_ID);
    %>
    <FORM name="login"
            action="/AirlinesApp/AirlineTicketBookingServlet" method="Post">
      <wl:cache name="commonHeader"></wl:cache>
      <FONT face="helvetica">
      <P align="center">
      <BR>
      <TABLE width="60%" bgcolor="#aabbcc">
        <TR>
          <TD colspan="2"><BR><FONT color="green" size="2">
                  <P align="center"><B>Please log into the booking system.</B>
                  </P></FONT>
          <BR>
          </TD>
        </TR>
        <TR>
          <TD><P align="right"><FONT color="" size="2"><B>Login: </B></FONT></P>
                  </TD>
          <TD><P align="left"><INPUT type="text"
                  name="<%=JspFieldConstants.LOGIN_PAGE_USER_NAME%>"></P></TD>
        </TR>
        <TR>
          <TD><P align="right"><FONT color="" size="2"><B>Password: </B></FONT>
                  </P></TD><TD><INPUT type="password" name=
                  "<%=JspFieldConstants.LOGIN_PAGE_PASSWORD%>"></TD>
        </TR>
        <TR>
          <TD colspan="2">
            <INPUT type="hidden" name=
                    "<%=JspFieldConstants.PREVIOUS_ACTION_ID%>"
                    value="<%=previousActionID%>">
            <INPUT type="hidden" name=
                    "<%=JspFieldConstants.DISPLAY_AVAIL_FLIGHTS_PAGE_FLIGHT_ID%>"
                    value="<%=reqValueObject.get(JspFieldConstants.
                    DISPLAY_AVAIL_FLIGHTS_PAGE_FLIGHT_ID)%>">
            <INPUT type="hidden" name=
                    "<%=JspFieldConstants.DISPLAY_AVAIL_FLIGHTS_PAGE_DEP_DATE%>
                    " value="<%=reqValueObject.get(JspFieldConstants.
                    DISPLAY_AVAIL_FLIGHTS_PAGE_DEP_DATE)%>">
            <INPUT type="hidden" name="<%=JspFieldConstants.ACTION_ID%>"
                    value="*">
          </TD>
        </TR>
        <TR>
          <TD colspan="2">
          <P align="center"><INPUT type="BUTTON" name="<%=JspFieldConstants.
                  LOGIN_PAGE_SUBMIT_BUTTON%>" value="Login" onClick="javascript:
                  changeActionId('<%=JspFieldConstants.LOGIN_ACTION_ID%>');"></P>
          </TD>
        </TR>
      </TABLE>
      <BR>
      </FONT>
      <BR>
        <FONT face="helvetica" size="-1" color="red"><I><B>First time user?
                Please Register. Registration is free!</B></I><BR><BR></FONT>
      <INPUT type="button" name="<%=JspFieldConstants.LOGIN_PAGE_REGISTER_BUTTON%>"
               value="Register Now!" onClick="javascript:
               changeActionId('<%=JspFieldConstants.REGISTER_ACTION_ID%>');">
      </P>
      </FONT>
    <wl:cache name="commonFooter"></wl:cache>


[bookmark: app03list04]Listing C.4 ConfirmFlightDetails.jsp


/******************************************************************************
  * Class Name   : ConfirmFlightDetails.jsp
  * Description  : Displays the user profile and the flight details of the
  *                the user is about to book.
  * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

<%@ taglib uri="weblogic-tags.tld" prefix="wl" %>
<%@ page import="
java.io.*,
java.sql.*,
javax.servlet.*,
javax.servlet.http.*,
java.util.Properties,
javax.naming.*,
weblogic.db.jdbc.*,
com.sams.learnweblogic7.airlines.constants.*,
com.sams.learnweblogic7.airlines.exception.*,
com.sams.learnweblogic7.airlines.businessobject.*
"%>

<HTML>
  <HEAD>
    <TITLE>Ticket Confirmation Page</TITLE>
  </HEAD>
  <BODY>
    <SCRIPT>
    function changeActionId(actionId){
      document.ticket_confirmation.<%=JspFieldConstants.ACTION_ID%>.value=
              actionId;
      document.ticket_confirmation.submit();
    }
    </SCRIPT>
    <%
    try
    {
      MVCAppValueObject reqValueObject=(MVCAppValueObject)
              request.getAttribute(MVCConstants.OUTPUT_MVCVALUEOBJECT);
      String previousActionID=
              (String)reqValueObject.get(JspFieldConstants.ACTION_ID);
      PassengerProfile passengerProfileObj=
              (PassengerProfile)reqValueObject.get(MVCConstants.PASSENGER_PROFILE);
      FlightDetails flightDetailsObj=(FlightDetails)
              reqValueObject.get(MVCConstants.PASSENGER_FLIGHT_DETAILS);
      TicketDetails ticketDetailsObj=(TicketDetails)
              reqValueObject.get(MVCConstants.PASSENGER_TICKET_DETAILS);
    %>
    <FORM name="ticket_confirmation" action=
            "/AirlinesApp/AirlineTicketBookingServlet" method="Post">
      <wl:cache name="commonHeader"></wl:cache>
      <P align="center">
      <FONT face="Verdana">
      <TABLE width="60%" bgcolor="#aabbcc">
        <TR>
          <TD bgcolor="#cccc99" colspan="5">
            <P align="center"><FONT face="Verdana" color="#009900" size="2"><B>
                    Profile Details for Ticket</B></FONT></P>
          </TD>
        </TR>
        <TR><TD colspan="5" bgcolor="white">&nbsp;</TD></TR>
        <TR>
          <TD><FONT color="blue" size="1"><B>Profile ID</B></FONT></TD>
          <TD><FONT color="blue" size="1">
                  <%=passengerProfileObj.getProfileID()%></FONT></TD>
          <TD>&nbsp;</TD>
          <TD><FONT color="blue" size="1"><B>Address</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=passengerProfileObj.getAddress()%>
                  </FONT></TD>
        </TR>
        <TR>
          <TD><FONT color="blue" size="1"><B>First Name</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=passengerProfileObj.getFirstName()
                  %></FONT></TD>
          <TD>&nbsp;</TD>
          <TD><FONT color="blue" size="1"><B>Telephone Number</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=passengerProfileObj.getTelNo()%>
                  </FONT></TD>
        </TR>
        <TR>
          <TD><FONT color="blue" size="1"><B>Last Name</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=passengerProfileObj.getLastName()%>
                  </FONT></TD>
          <TD>&nbsp;</TD>
          <TD><FONT color="blue" size="1"><B>Email</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=passengerProfileObj.getEmailID()%>
                  </FONT></TD>
        </TR>
      </TABLE>
      </P>
      <BR><BR><BR><BR>
      <P align="center">
      <TABLE width="60%" bgcolor="#aabbcc">
        <TR>
          <TD bgcolor="#cccc99" colspan="5"><P align="center"><FONT
                  color="#009900" size="2"><B>Ticket Details</B></FONT></P></TD>
        </TR>
        <TR><TD colspan="5" bgcolor="white">&nbsp;</TD></TR>
        <TR>
          <TD><FONT color="blue" size="1"><B>Ticket ID</B></FONT></TD>
          <TD><FONT color="blue" size="1">Pending</FONT></TD>
          <TD>&nbsp;</TD>
          <TD><FONT color="blue" size="1"><B>Flight Departure Time</FONT></B>
                  </TD>
          <TD><FONT color="blue" size="1"><%=flightDetailsObj.
                  getFlightDepartureTime()%><FONT></TD></TR>
        <TR>
          <TD><FONT color="blue" size="1"><B>Status</B></FONT> </TD>
          <TD><FONT color="blue" size="1">Pending</FONT></TD>
          <TD>&nbsp;</TD>
          <TD><FONT color="blue" size="1"><B>To Location</B></FONT></TD>
          <TD>
          <FONT color="blue" size="1"><%=flightDetailsObj.getToLocation()%>
                  </FONT></TD>
        </TR>
        <TR>
          <TD><FONT color="blue" size="1"><B>Airline ID</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=flightDetailsObj.getAirlineID()%>
                   </FONT></TD>
          <TD>&nbsp;</TD>
          <TD><FONT color="blue" size="1"><B>from Location</B></FONT></TD>
          <TD><FONT color="blue" size="1">
                  <%=flightDetailsObj.getFromLocation()%></FONT></TD>
        </TR>
        <TR>
          <TD><FONT color="blue" size="1"><B>Airline Name</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=flightDetailsObj.getAirlineName()%>
                  </FONT></TD>
          <TD>&nbsp;</TD>
          <TD><FONT color="blue" size="1"><B>Price</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=flightDetailsObj.getPrice()%>
                  </FONT></TD>
        </TR>
        <TR>
          <TD><FONT color="blue" size="1"><B>Flight ID</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=flightDetailsObj.getFlightID()%>
                  </FONT></TD>
          <TD>&nbsp;</TD>
          <TD><FONT color="blue" size="1"><B>Departure Date</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=flightDetailsObj.
                  getDepartureDate()%></FONT></TD>
        </TR>
        <TR>
          <TD><FONT color="blue" size="1"><B>Duration</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=flightDetailsObj.
                  getFlightDuration()%></FONT></TD>
          <TD colspan="3">&nbsp;</TD>
        </TR>
        <TR><TD colspan="5">&nbsp;</TD></TR>
        <TR>
          <TD colspan="3"><P align="right"><INPUT type="hidden"
                  name="<%=JspFieldConstants.ACTION_ID%>" value="*">
          <INPUT type="hidden" name="<%=JspFieldConstants.PREVIOUS_ACTION_ID%>"
                  value="<%=previousActionID%>">
          <INPUT type="submit" value="Confirm Booking" name=
                  "<%=JspFieldConstants.DISPLAY_CONFIRMED_FLIGHTS_CONFIRM
                  _SUBMIT_BUTTON%>" onClick="javascript:changeActionId
                  ('<%=JspFieldConstants.DISPLAY_CONFIRMED_FLIGHTS_CONFIRM
                  _ACTION_ID%>');"></P></TD>
         <TD>&nbsp;</TD>
         <TD colspan="1"><P align="left"><INPUT type="submit" value="Cancel" name=
                 "<%=JspFieldConstants.DISPLAY_CONFIRMED_FLIGHTS_CONFIRM
                 _CANCEL_BUTTON%>" onClick="javascript:changeActionId
                 ('<%=JspFieldConstants.DISPLAY_CONFIRMED_FLIGHTS_CANCEL_ACTION_
                 ID%>');"></P></TD>
       </TR>
     </TABLE>
     </P>
     </FONT>
     <BR><BR><BR>
     <% }catch(Exception exp){exp.printStackTrace();} %>
<wl:cache name="commonFooter"></wl:cache>


[bookmark: app03list05]Listing C.5 Message.jsp


/******************************************************************************
  * Class Name   : Message.jsp
  * Description  : Displays the ticket id of the ticket booked.
  * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

<%@ taglib uri="weblogic-tags.tld" prefix="wl" %>
<%@ page import="
java.io.*,
java.sql.*,
javax.servlet.*,
javax.servlet.http.*,
java.util.Properties,
javax.naming.*,
weblogic.db.jdbc.*,
com.sams.learnweblogic7.airlines.constants.*,
com.sams.learnweblogic7.airlines.exception.*,
com.sams.learnweblogic7.airlines.businessobject.*
"%>
<HTML>
  <HEAD>
    <TITLE>Ticket Confirmation Receipt</TITLE>
  </HEAD>
  <BODY>
    <SCRIPT>
      function changeActionId(actionId){
        document.login.<%=JspFieldConstants.ACTION_ID%>.value=actionId;
        document.login.submit();
      }
    </SCRIPT>
    <%
      try{
        MVCAppValueObject reqValueObject=(MVCAppValueObject)
                request.getAttribute(MVCConstants.OUTPUT_MVCVALUEOBJECT);
        String previousActionID=(String)reqValueObject.get(JspFieldConstants.
                ACTION_ID);
        TicketDetails ticketDetailsObj=(TicketDetails)
                reqValueObject.get(MVCConstants.PASSENGER_TICKET_DETAILS);
    %>
    <FORM name="login" action="/AirlinesApp/AirlineTicketBookingServlet"
            method="Post">
      <wl:cache name="commonHeader"></wl:cache>
      <P align="center">
      <TABLE width="60%">
        <TR>
          <TD bgcolor="#cccc99"><P align="center"><FONT face="Verdana" size="2"
                  color="#009900"><B>Thank you for visiting Flying High</B>
                  </FONT></P></TD>
        </TR>
        <TR>
          <TD bgcolor="white">&nbsp;</TD>
        </TR>
        <TR>
          <TD><P align="center"><FONT face="Verdana" size="2" color="blue">
                  <B>We wish you a pleasant trip</B></FONT></P></TD>
        </TR>
        <TR>
          <TD bgcolor="white">&nbsp;</TD>
        </TR>
        <TR>
          <TD><P align="center"><FONT face="Verdana" size="2" color="blue"><B>
                   For your records, please note your Ticket Id</B>
                   </FONT></P></TD>
        </TR>
        <TR>
          <TD bgcolor="white">&nbsp;</TD>
        </TR>
        <TR>
          <TD><P align="center"><FONT face="Verdana" color="blue"><B>
                  <%=ticketDetailsObj.getTicketID()%></B></FONT></P></TD>
        </TR>
        <TR>
          <TD bgcolor="white">&nbsp;</TD>
        </TR>
        <TR>
          <TD><P align="center">
            <INPUT type="hidden" name="<%=JspFieldConstants.ACTION_ID%>"
                    value="*">
            <INPUT type="hidden" name="<%=JspFieldConstants.
                    PREVIOUS_ACTION_ID%>" value="<%=previousActionID%>">
            <INPUT type="submit" value="&nbsp;&nbsp;OK&nbsp;&nbsp;"
                    name="<%=JspFieldConstants.THANK_YOU_PAGE_OK_BUTTON%>"
                    onClick="javascript:changeActionId('<%=JspFieldConstants.
                    THANK_YOU_PAGE_ACTION_ID%>');">
          </P></TD>
        </TR>
      </TABLE>
      <BR>
      <%} catch(Exception e){
            e.printStackTrace();
          }
      %>
      </FONT>
    <wl:cache name="commonFooter"></wl:cache>


[bookmark: app03list06]Listing C.6 Error.jsp


/******************************************************************************
  * Class Name   : Error.jsp
  * Description  : Generic error message page, displaying any error during the
  *                development
  * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

<%@ taglib uri="weblogic-tags.tld" prefix="wl" %>
<%@ page import="
java.io.*,
java.sql.*,
javax.servlet.*,
javax.servlet.http.*,
java.util.Properties,
javax.naming.*,
weblogic.db.jdbc.*,
com.sams.learnweblogic7.airlines.constants.*,
com.sams.learnweblogic7.airlines.exception.*"%>
<HTML>
  <HEAD>
    <TITLE>Error</TITLE>
  </HEAD>
  <BODY>
    <%
      GenericException exceptionObj=(GenericException)
      request.getAttribute(MVCConstants.OUTPUT_MVCVALUEOBJECT);
  %>
    <FORM name="login" action="/AirlinesApp/SearchFlights" method="Post">
      <wl:cache name="commonHeader"></wl:cache>
      <P align="center">
      <TABLE width="60%" bgcolor="#aabbcc">
        <TR>
          <TD bgcolor="#cccc99"><P align="center"><FONT face="Verdana" size="2"
                  color="#009900"><B>Processing Error</B></FONT></P></TD>
        </TR>
        <TR>
          <TD bgcolor="white">&nbsp;</TD>
        </TR>
        <TR>
          <TD><P align="center"><FONT face="Verdana" size="2" color="#cc6600">
                  <B><%=exceptionObj.getMessage()%></B></FONT></P></TD>
        </TR>
        <TR><TD>&nbsp;</TD></TR>
        <TR>
          <TD><P align="center"><INPUT type="submit" name="OK" value="OK"
                  onClick="javascript:history.back();"></P></TD>
        </TR>
      </TABLE>
    </P>
      <wl:cache name="commonFooter"></wl:cache>


[bookmark: app03list07]Listing C.7 RegisterUserProfile.jsp


/******************************************************************************
  * Class Name   : RegisterUserProfile.jsp
  * Description  : Form to be filled out by user for registration
  * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

<%@ taglib uri="weblogic-tags.tld" prefix="wl" %>
<%@ page import="
java.io.*,
java.sql.*,
javax.servlet.*,
javax.servlet.http.*,
java.util.Properties,
javax.naming.*,
weblogic.db.jdbc.*,
com.sams.learnweblogic7.airlines.constants.*,
com.sams.learnweblogic7.airlines.exception.*,
com.sams.learnweblogic7.airlines.businessobject.*
"%>

<HTML>
  <HEAD>
    <TITLE>Register your profile</TITLE>
  </HEAD>
  <BODY>
    <SCRIPT>
      function changeActionId(actionId){
        document.register_user.<%=JspFieldConstants.ACTION_ID%>.value=actionId;
        document.register_user.submit();
      }
    </SCRIPT>
    <%
      try{
        MVCAppValueObject reqValueObject=(MVCAppValueObject)request.
                getAttribute(MVCConstants.OUTPUT_MVCVALUEOBJECT);
        String previousActionID=(String)reqValueObject.get(JspFieldConstants.
                ACTION_ID);
    %>
    <FORM name="register_user" action=
            "/AirlinesApp/AirlineTicketBookingServlet" method="Post">
      <wl:cache name="commonHeader"></wl:cache>
      <FONT face="Verdana" size="-1">
      <P align="center">
      <TABLE width="60%">
      <TR>
        <TD colspan="2" bgcolor="#cccc99"><FONT color="#009900" size="2">
                <P align="center"><B>Registration Page</B></P></FONT>
        </TD>
      </TR>
      <TR>
        <TD colspan="2"><FONT color="red" size="1"><B>*Note* Please enter first
                name and last name as appears on the credit card, * denotes
                required fields</B></FONT></TD>
      </TR>
    </TABLE>
    <TABLE width="60%" bgcolor="#aabbcc">
      <TR>
        <TD align="right"><FONT color="blue" size="1"><B>*First Name</B>
                </FONT></TD>
        <TD align="left"><INPUT type="text" name="<%=JspFieldConstants.REGISTER_
                USER_PROFILE_PAGE_FIRST_NAME%>" size="25"></TD>
      </TR>
      <TR>
        <TD align="right"><FONT color="blue" size="1"><B>*Last Name</B></FONT>
                </TD>
        <TD align="left"><INPUT type="text" name="<%=JspFieldConstants.
                REGISTER_USER_PROFILE_PAGE_LAST_NAME%>" size="25"></TD>
      </TR>
      <TR>
        <TD align="right"><FONT color="blue" size="1"><B>*Choose Your Flying
                High Id</B></FONT></TD>
        <TD align="left"><INPUT type="text" name="<%=JspFieldConstants.REGISTER_
                USER_PROFILE_PAGE_USER_ID%>"></TD>
      </TR>
      <TR>
        <TD align="right"><FONT color="blue" size="1"><B>*Choose Your Flying
                High Password</B></FONT></TD>
        <TD align="left"><INPUT type="text" name="<%=JspFieldConstants.
                REGISTER_USER_PROFILE_PAGE_PASSWORD%>"></TD>
      </TR>
      <TR>
        <TD align="right"><FONT color="blue" size="1"><B>Address</B></FONT></TD>
        <TD align="left"><INPUT type="text" name="<%=JspFieldConstants.REGISTER_
                USER_PROFILE_PAGE_ADDRESS%>" size="50"></TD>
      </TR>
      <TR>
        <TD align="right"><FONT color="blue" size="1"><B>*Email Address</B>
                </FONT></TD>
        <TD align="left"><INPUT type="text" name="<%=JspFieldConstants.
                REGISTER_USER_PROFILE_PAGE_EMAIL_ADDRESS%>" size="50"></TD>
       </TR>
       <TR>
         <TD align="right"><FONT color="blue" size="1"><B>Tel No</B></FONT>
                 </TD>
         <TD align="left"><INPUT type="text" name="<%=JspFieldConstants.
                 REGISTER_USER_PROFILE_PAGE_PHONE_NO%>" size="50"></TD>
       </TR>
       <TR>
         <TD align="right"><FONT color="blue" size="1"><B>*Credit Card Number
                 </B></TD>
         <TD align="left"><FONT color="red" size="1"><INPUT type="text" name=
                 "<%=JspFieldConstants.REGISTER_USER_PROFILE_PAGE_CC_NO%>"
                 size="16">(no spaces included)</FONT></TD>
       </TR>
       <TR>
         <TD align="right"><FONT color="blue" size="1"><B>*Credit Card Type
                 </B></TD>
         <TD align="left"><SELECT name="<%=JspFieldConstants.REGISTER_USER_
                 PROFILE_PAGE_CC_TYPE%>"><OPTION value="Visa">Visa</OPTION>
                 <OPTION value="Master">MasterCard</OPTION><OPTION value="Amex">
                 American Express</OPTION></SELECT></TD>
       </TR>
       <TR>
         <TD align="right"><FONT color="blue" size="1"><B>*Expiration date</B>
                 </TD>
         <TD align="left"><FONT color="blue" size="1">
           <INPUT type="text" name="<%=JspFieldConstants.REGISTER_USER_PROFILE_
                   PAGE_EXP_MONTH%>" size="2"> MM/
           <INPUT type="text" name="<%=JspFieldConstants.REGISTER_USER_PROFILE_
                   PAGE_EXP_YEAR%>" size="4"> YYYY
         </TD>
       </TR>
       <TR>
         <TD colspan="2"><P align="center"><INPUT type="hidden" name=
                 "<%=JspFieldConstants.PREVIOUS_ACTION_ID%>" value=
                 "<%=previousActionID%>">
         <INPUT type="hidden" name="<%=JspFieldConstants.DISPLAY_AVAIL_FLIGHTS_
                 PAGE_FLIGHT_ID%>" value="<%=reqValueObject.get
                 (JspFieldConstants.DISPLAY_AVAIL_FLIGHTS_PAGE_FLIGHT_ID)%>">
         <INPUT type="hidden" name="<%=JspFieldConstants.DISPLAY_AVAIL_FLIGHTS_
                 PAGE_DEP_DATE%>" value="<%=reqValueObject.get
                 (JspFieldConstants.DISPLAY_AVAIL_FLIGHTS_PAGE_DEP_DATE)%>">
         <INPUT type="hidden" name="<%=JspFieldConstants.ACTION_ID%>" value="*">
         <INPUT type="BUTTON" name="<%=JspFieldConstants.REGISTER_USER_PROFILE_
                 PAGE_REGISTER_SUBMIT_BUTTON%>" value="Sign me up!"
onClick="javascript:changeActionId('<%=JspFieldConstants.REGISTER_USER_PROFILE_
        PAGE_REGISTER_SUBMIT_ACTION_ID%>');">
           </P>
         </TD>
       </TR>
     <%}catch(Exception e){e.printStackTrace();}%>
    </TABLE>
    </P>
   <wl:cache name="commonFooter"></wl:cache>


[bookmark: app03list08]Listing C.8 ViewUserProfilePage.jsp


/******************************************************************************
  * Class Name   : ViewUserProfilePage.jsp
  * Description  : Displays a registered user's profile
  * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

<%@ taglib uri="weblogic-tags.tld" prefix="wl" %>
<%@ page import="
java.io.*,
java.sql.*,
javax.servlet.*,
javax.servlet.http.*,
java.util.Properties,
javax.naming.*,
weblogic.db.jdbc.*,
com.sams.learnweblogic7.airlines.constants.*,
com.sams.learnweblogic7.airlines.exception.*,
com.sams.learnweblogic7.airlines.businessobject.*,
"%>
<HTML>
  <BODY>
    <SCRIPT>
      function changeActionId(actionId){
        document.view_profile.<%=JspFieldConstants.ACTION_ID%>.value=actionId;
        document.view_profile.submit();
      }
    </SCRIPT>
    <%
      try
      {
        MVCAppValueObject reqValueObject=(MVCAppValueObject)
                 request.getAttribute(MVCConstants.OUTPUT_MVCVALUEOBJECT);
        String previousActionID=(String)
                 reqValueObject.get(JspFieldConstants.ACTION_ID);
        PassengerProfile passengerProfileObj=(PassengerProfile)
                reqValueObject.get(MVCConstants.PASSENGER_PROFILE);
     %>
    <FORM name="view_profile" action="/AirlinesApp/AirlineTicketBookingServlet"
            method="Post">
      <wl:cache name="commonHeader"></wl:cache>
      <FONT face="Verdana" size="1">
      <P align="center">
      <TABLE width="60%" bgcolor="#aabbcc">
        <TR>
          <TD colspan="2" bgcolor="#cccc99"><P align="center"><FONT
                  color="blue" size="2"><B>User Profile</B></FONT></P></TD>
        </TR>
        <TR><TD colspan="2" bgcolor="white">&nbsp;</TD></TR>
        <TR>
          <TD align="right"><FONT color="blue" size="1"><B>First Name
                  </B></FONT></TD>
          <TD align="left"><FONT color="blue" size="1">
                  <%= passengerProfileObj.getFirstName()%></FONT></TD>
        </TR>
        <TR>
          <TD align="right"><FONT color="blue" size="1"><B>Last Name</B></FONT>
                  </TD>
          <TD align="left"><FONT color="blue" size="1">
                  <%= passengerProfileObj.getLastName()%></FONT></TD>
        </TR>
        <TR>
          <TD align="right"><FONT color="blue" size="1">
                  <B>Your Flying High Id</B></FONT></TD>
          <TD align="left"><FONT color="blue" size="1">
                  <%= passengerProfileObj.getProfileID()%></FONT></TD>
        </TR>
        <TR>
          <TD align="right"><FONT color="blue" size="1">
                  <B>Your Flying High Password</B></FONT></TD>
          <TD align="left"><FONT color="blue" size="1">
                  <%= passengerProfileObj.getPassword()%></FONT></TD>
        </TR>
        <TR>
          <TD align="right"><FONT color="blue" size="1">
                  <B>Address</B></FONT></TD>
          <TD align="left"><FONT color="blue" size="1">
                  <%=passengerProfileObj.getAddress()%></FONT></TD>
        </TR>
        <TR>
          <TD align="right"><FONT color="blue" size="1"><B>Email Address</B>
                  </FONT></TD>
          <TD align="left"><FONT color="blue" size="1">
                  <%=passengerProfileObj.getEmailID()%></FONT></TD>
        </TR>
        <TR>
          <TD align="right"><FONT color="blue" size="1"><B>Credit Card Number
                  </B></FONT></TD>
          <TD align="left"><FONT color="blue" size="1">
                  <%=passengerProfileObj.getCardNumber()%></FONT></TD>
        </TR>
        <TR>
          <TD align="right"><FONT color="blue" size="1"><B>Credit Card Type</B>
                  </FONT></TD>
          <TD align="left"><FONT color="blue" size="1">
                  <%=passengerProfileObj.getCardType()%></FONT></TD>
        </TR>
        <TR>
          <TD align="right"><FONT color="blue" size="1"><B>*Expiration date</B>
                  </FONT></TD>
          <TD align="left"><FONT color="blue" size="1">
                  <%=passengerProfileObj.getExpirationMonth()%>/
                  <%=passengerProfileObj.getExpirationYear()%></FONT></TD>\
        </TR>
        <TR><TD colspan="5">&nbsp;</TD></TR>
        <TR>
          <TD><P align="center"><INPUT type="hidden" name="<%=JspFieldConstants.
                  ACTION_ID%>" value="*"><INPUT type="hidden" name=
                  "<%=JspFieldConstants.PREVIOUS_ACTION_ID%>"
                  value="<%=previousActionID%>">
          <INPUT type="button" value="View Flight Details" name=
                  "<%=JspFieldConstants.VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS
                  _BUTTON%>"onClick="javascript:changeActionId('<%=
                  JspFieldConstants.VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS
                  _ACTION_ID%>');"></P></TD>
          <TD><P align="center"><INPUT type="button" value="Logout" name=
                  "<%=JspFieldConstants.VIEW_USER_PROFILE_PAGE_LOGOUT_BUTTON%>"
                  onClick="javascript:changeActionId('<%=JspFieldConstants.VIEW
                  _USER_PROFILE_PAGE_LOGOUT_ACTION_ID%>');"></P>
          </TD>
        </TR>
      </TABLE>
      <%}
      catch(Exception e){
        e.printStackTrace();
      }%>
      </P>
    <wl:cache name="commonFooter"></wl:cache>


[bookmark: app03list09]Listing C.9 ViewFlightDetailsPage.jsp


/******************************************************************************
  * Class Name   : ViewFlightDetailsPage.jsp
  * Description  : Displays the tickets booked by the user till date
  * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
  * Copyright (c) by Sams Publishing. All Rights Reserved.
*******************************************************************************/

<%@ taglib uri="weblogic-tags.tld" prefix="wl" %>
<%@ page import="
java.io.*,
java.util.*;
java.sql.*,
javax.servlet.*,
javax.servlet.http.*,
java.util.Properties,
javax.naming.*,
weblogic.db.jdbc.*,
com.sams.learnweblogic7.airlines.constants.*,
com.sams.learnweblogic7.airlines.exception.*,
com.sams.learnweblogic7.airlines.businessobject.*
"%>
<HTML>
  <BODY>
    <SCRIPT>
      function changeActionId(actionId){
        document.view_flight_details.<%=JspFieldConstants.ACTION_ID%>.value=
                actionId;
        document.view_flight_details.submit();
      }
    </SCRIPT>
    <FORM name="view_flight_details" action=
            "/AirlinesApp/AirlineTicketBookingServlet" method="Post">
      <wl:cache name="commonHeader"></wl:cache>
      <FONT face="Verdana">
      <TABLE align="center" bgcolor="#aabbcc">
        <TR>
          <TD bgColor="#cccc99" colspan="5">
            <P align="center"><FONT color="#009900" size="2">
                    <B>Existing Reservations</B></FONT></P>
          </TD>
        </TR>
        <TR><TD colspan="5" bgcolor="white">&nbsp;</TD></TR>
      <%
        try
        {
          MVCAppValueObject reqValueObject=(MVCAppValueObject)
                  request.getAttribute(MVCConstants.OUTPUT_MVCVALUEOBJECT);
          String previousActionID=(String)reqValueObject.
                  get(JspFieldConstants.ACTION_ID);
          Vector mvcObjects=(Vector)reqValueObject.
                  get(MVCConstants.PASSENGER_TICKET_INFO);
          Enumeration mvcElementsEnum=mvcObjects.elements();
          while(mvcElementsEnum.hasMoreElements()){
            MVCAppValueObject indvMvcAppValueObject=
                    (MVCAppValueObject)mvcElementsEnum.nextElement();
            TicketDetails ticketDetailsObj=(TicketDetails)indvMvcAppValueObject.
                    get(MVCConstants.PASSENGER_TICKET_DETAILS);
            FlightDetails flightDetailsObj=(FlightDetails)indvMvcAppValueObject.
                    get(MVCConstants.PASSENGER_FLIGHT_DETAILS);
      %>
        <TR>
          <TD><FONT color="blue" size="1"><B>Ticket ID</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=ticketDetailsObj.getTicketID()%>
                  </FONT></TD>
          <TD>&nbsp;</TD>
          <TD><FONT face="Verdana" size="1"><B>Flight Departure Time</B>
                  </FONT></TD>
          <TD><FONT color="blue" size="1"><%=flightDetailsObj.
                  getFlightDepartureTime()%></FONT></TD>
        </TR>
        <TR>
          <TD><FONT color="blue" size="1"><B>Status</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=ticketDetailsObj.getStatus()%>
                  </FONT></TD>
          <TD>&nbsp;</TD>
          <TD><FONT color="blue" size="1"><B>To Location</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=flightDetailsObj.getToLocation()%>
                  </FONT></TD>
        </TR>
        <TR>
          <TD><FONT color="blue" size="1"<B>>Airline ID</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=flightDetailsObj.getAirlineID()%>
                  </FONT></TD>
          <TD>&nbsp;</TD>
          <TD><FONT color="blue" size="1"><B>Duration</B></FONT></TD>
          <TD><FONT color="blue" size="1">
                  <%=flightDetailsObj.getFlightDuration()%></FONT></TD>
        </TR>
        <TR>
          <TD><FONT color="blue" size="1"><B>Airline Name</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=flightDetailsObj.getAirlineName()%>
                  </FONT></TD>
          <TD>&nbsp;</TD>
          <TD><FONT color="blue" size="1"><B>Price</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=flightDetailsObj.getPrice()%>
                  </FONT></TD></TR>
        <TR>
          <TD><FONT color="blue" size="1"><B>Flight ID</B></FONT></TD>
          <TD><FONT color="blue" size="1"><%=flightDetailsObj.getFlightID()%>
                  </FONT></TD>
          <TD>&nbsp;</TD>
          <TD><FONT color="blue" size="1"><B>Departure Date</B></FONT></TD>
          <TD><FONT color="blue" size="1">
                  <%=flightDetailsObj.getDepartureDate()%></FONT></TD>
        </TR>
        <TR>
          <TD><FONT color="blue" size="1"><B>from Location</B></FONT></TD>
          <TD><FONT color="blue" size="1">
                  <%=flightDetailsObj.getFromLocation()%></FONT></TD>
          <TD colspan="3">&nbsp;</TD>
        </TR>
        <TR><TD colspan="5">&nbsp;</TD></TR>
          <%      }//end of enum%>
        <TR><TD colspan="5">&nbsp;</TD></TR>
        <TR>
          <TD colspan="5"><P align="center"><INPUT type="hidden"
                  name="<%=JspFieldConstants.ACTION_ID%>" value="*">
          <INPUT type="hidden" name="<%=JspFieldConstants.PREVIOUS_ACTION_ID%>"
                  value="<%=previousActionID%>">
          <INPUT type="submit" value="Back To Main Page" name="<%=
                  JspFieldConstants.VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_BACK
                  _BUTTON%>" onClick="javascript:changeActionId('<%=
                  JspFieldConstants.VIEW_USER_PROFILE_PAGE_BACK_TO_SEARCH_ACTION
                  _ID%>');">
          </P></TD>
        </TR>
      </TABLE>
      <%
         }//end of try
         catch(Exception e){
          System.out.println("****Error in View Flight details****");
          e.printStackTrace();
         }
      %>
      </FONT>
    <wl:cache name="commonFooter"></wl:cache>











[bookmark: app03lev1sec2] Listing of Servlet (Controller): AirlineTicketBookingServlet (Web Component)

You learned about servlets on Days 3 and 4. Listing C.10 shows the detailed code for the controller servlet described in Chapter 4 for the MVC application. Place these files in the directory called web_components_src, discussed on Day 16.

[bookmark: app03list10]Listing C.10 AirlineTicketBookingServlet


/*********************************************************************************
 * Class Name:AirlineTicketBookingServlet.java
 * Description:Controller servlet for the MVC Application
  * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.          @version 11.5
  * Copyright (c) by Sams Publishing. All Rights Reserved.
**********************************************************************************/

package com.sams.learnweblogic7.airlines.servlet;

import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
import java.util.*;
import javax.naming.*;
import javax.rmi.*;
import javax.ejb.*;

import com.sams.learnweblogic7.airlines.businessobject.*;
import com.sams.learnweblogic7.airlines.constants.*;
import com.sams.learnweblogic7.airlines.sessionbean.*;
import com.sams.learnweblogic7.airlines.exception.*;

public class AirlineTicketBookingServlet extends HttpServlet
{
  String[][] jspMappings=
{{"*","1","/ViewAvailFlightsPage"},{"*","2","/Login"},{"1","3","/Login"},
 {"3","4","/DisplayConfirmation"},{"9","4","/DisplayConfirmation"},
 {"4","7","/Welcome"},{"4","6","/Message"},{"6","10","/Welcome"},
 {"3","5","/RegisterUserProfilePage"},{"2","5","/RegisterUserProfilePage"},
 {"5","9","/Login"},{"2","4","/ViewUserProfilePage"},{"4","8","/Welcome"},
 {"4","11","/ViewFlightDetails"},{"11","12","/Welcome"}};
  ServletContext sc;
  private String sep=System.getProperty( "line.separator" );

  /****************************************************************************
     * Method Name       : getServletInfo
     * Input Parameters  : none
     * Return Parameters : java.lang.String
     * Exceptions thrown : None
     * Description       : This method provides information about the servlet's
                           functions
  ****************************************************************************/

  public String getServletInfo()
  {
    return "Airline Booking System's Controller servlet";
  }

  /***************************************************************************
     * Method Name : init
     * Input Parameters : ServletConfig
     * Return Parameters : none
     * Exceptions : none
     * Description : This method is used to perform functions which should be
                     carried over the entire life of the servlet.
    **************************************************************************/
  public void init(ServletConfig config) throws ServletException{
    super.init(config);
    sc=getServletConfig().getServletContext();
  }

    /**************************************************************************
     * Method Name : doGet
     * Input Parameters : HttpServletRequest, HttpServletResponse
     * Return Parameters : none
     * Exceptions : javax.servlet.ServletException, java.io.IOException
     * Description : This method is called by the Get method of an http request.
     *               Here, call the doPost method and pass the request
     *               and response objects to the doPost method.
    **************************************************************************/
    public void doGet(HttpServletRequest req, HttpServletResponse resp)
      throws ServletException, IOException
    {
        doPost(req,resp);
    }
    public void doPost(HttpServletRequest req, HttpServletResponse resp)
      throws ServletException, IOException
    {

      try
      {
          //STEP-1 => Get the MVCAppValueObject from the HttpServletRequest
          MVCAppValueObject inputValueObject=
                  MVCAppValueFactory.getMVCAppValueObject(req);

          //STEP-2 => Call the business method (if required)
          //          and get the output MVCAppValueObject
          MVCAppValueObject outputValueObject=
                  businessMethod(inputValueObject, req);

          //STEP-3 => Pass the outputValueObject to the respective JSP
          //          based on action id
          callJSP(req, resp, outputValueObject);

      }catch(GenericException ge){
        ge.printStackTrace();
        req.setAttribute(MVCConstants.OUTPUT_MVCVALUEOBJECT, ge);
        RequestDispatcher rd=sc.getRequestDispatcher("/ErrorPage");
        rd.forward(req,resp);
      }
      catch(Exception e){
        e.printStackTrace();
        req.setAttribute(MVCConstants.OUTPUT_MVCVALUEOBJECT,
                new GenericException(e));
        RequestDispatcher rd=sc.getRequestDispatcher("/ErrorPage");
        rd.forward(req,resp);
      }
      finally
      {
        //add any other code that you feel appropriate
        System.out.println("inside finally of doPost");
      }
    }

    //STEP-2 => Call the business method (if required) and get the output
    //          MVCAppValueObject
    public MVCAppValueObject businessMethod(MVCAppValueObject inputValueObject,
            HttpServletRequest req) throws Exception
    {
      MVCAppValueObject outputValueObject=new MVCAppValueObject();
      CustomerServiceAgentHome customerServiceAgentHomeObj=null;
      CustomerServiceAgentInterface customerServiceAgentRemoteObj=null;
      TicketSalesAgentHome ticketSalesAgentHomeObj=null;
      TicketSalesAgentInterface ticketSalesAgentRemoteObj=null;
      HttpSession httpSessionObj=null;
      Handle statefulBeanHandle=null;
      String errorDesc="";

      try
      {
        // Get the Previous and Current Action Ids
        String previousActionID=(String)inputValueObject.
                get(JspFieldConstants.PREVIOUS_ACTION_ID);
        String strActionID=(String)inputValueObject.
                get(JspFieldConstants.ACTION_ID);
        int actionID=Integer.parseInt(strActionID);
        switch(actionID)
        {
            // searching the list of flights available for a location and a date
            case JspFieldConstants.SEARCH_ACTION_ID :
                customerServiceAgentHomeObj=lookupCustomerServiceAgentHome();
                customerServiceAgentRemoteObj=(CustomerServiceAgentInterface)
                        PortableRemoteObject.narrow
                        (customerServiceAgentHomeObj.create(),
                        CustomerServiceAgentInterface.class);
                outputValueObject=
                        customerServiceAgentRemoteObj.viewAvailableFlights
                        (inputValueObject);
                String day=(String)inputValueObject.
                        get(JspFieldConstants.CHECK_AVAIL_FLIGHTS_PAGE_DEP_DAY);
                String month=(String)inputValueObject.
                        get(JspFieldConstants.CHECK_AVAIL_FLIGHTS_PAGE_DEP_MONTH);
                String year=(String)inputValueObject.
                        get(JspFieldConstants.CHECK_AVAIL_FLIGHTS_PAGE_DEP_YEAR);
                Calendar buildSqlDate=Calendar.getInstance();
                buildSqlDate.set(Integer.parseInt(year),
                        Integer.parseInt(month), Integer.parseInt(day));
                java.sql.Date bookDate=
                        new java.sql.Date(buildSqlDate.getTime().getTime());
                outputValueObject.put(JspFieldConstants.
                        DISPLAY_AVAIL_FLIGHTS_PAGE_DEP_DATE, bookDate.toString());
                outputValueObject.put(JspFieldConstants.ACTION_ID, strActionID);
                outputValueObject.put(JspFieldConstants.PREVIOUS_ACTION_ID,
                        previousActionID);
                return outputValueObject;

            // viewing the profile of the existing user based on user name and
                    password
            case JspFieldConstants.VIEW_PROFILE_ACTION_ID :
                outputValueObject.put(JspFieldConstants.ACTION_ID, strActionID);
                outputValueObject.put(JspFieldConstants.PREVIOUS_ACTION_ID,
                        previousActionID);
                return outputValueObject;

            // user selects a particular flight he wants to buy from the list
            // of available flights
            case JspFieldConstants.BOOK_ACTION_ID :
                // now since we are not doing any business operations we simply
                // return the inputValueObject.
                outputValueObject=inputValueObject;
                return outputValueObject;

            case JspFieldConstants.LOGIN_ACTION_ID :
                customerServiceAgentHomeObj=lookupCustomerServiceAgentHome();
                customerServiceAgentRemoteObj=(CustomerServiceAgentInterface)
                        PortableRemoteObject.narrow(customerServiceAgentHomeObj.
                        create(),CustomerServiceAgentInterface.class);
                MVCAppValueObject userProfileValueObject=
                        customerServiceAgentRemoteObj.authenticateUser
                        (inputValueObject);

                httpSessionObj=req.getSession(true);
                //if the user has come from the view profile page, then do this
              if((Integer.parseInt(previousActionID)) == 2)
              {
              // time to create a session (STATEFULL SESSION BEAN) for the user
                ticketSalesAgentHomeObj=lookupTicketSalesAgentHome();
                ticketSalesAgentRemoteObj=(TicketSalesAgentInterface)
                        PortableRemoteObject.narrow(ticketSalesAgentHomeObj.
                        create(),TicketSalesAgentInterface.class);

                // STEP (1) : put the user information in session for future use
                ticketSalesAgentRemoteObj.putUserInformation
                        (userProfileValueObject);

                  outputValueObject=userProfileValueObject;
              }
              else
              {//the user has come here after selecting flight details
                // time to create a session (STATEFULL SESSION BEAN) for the user
                ticketSalesAgentHomeObj=lookupTicketSalesAgentHome();
                ticketSalesAgentRemoteObj=(TicketSalesAgentInterface)
                        PortableRemoteObject.narrow(ticketSalesAgentHomeObj.
                        create(),TicketSalesAgentInterface.class);
                // ******* now do three things here ....
                // STEP (1) put the user informtion in session for future use
                // STEP (2) add the ticket details in the user session
                // STEP (3) get all the informtion from the session
                //(user information that is set in STEP 1 and ticket informtion
                //from STEP 2

                // STEP (1) : put the user informtion in session for future use
                ticketSalesAgentRemoteObj.putUserInformation
                        (userProfileValueObject);

                // STEP (2) add the ticket details in the user session
                ticketSalesAgentRemoteObj.addOrder(inputValueObject);

                // STEP (3) get all the informtion from the session
                outputValueObject=ticketSalesAgentRemoteObj.getSessionData();

              }
              // Now you need to put the handle of this STATEFUL SESSION BEAN
              // in the HttpSession
              statefulBeanHandle=ticketSalesAgentRemoteObj.getHandle();

              // this handle is stored in HttpSession
              httpSessionObj.setAttribute(MVCConstants.SESSION_HANDLE,
                      statefulBeanHandle);
              outputValueObject.put(JspFieldConstants.ACTION_ID, strActionID);
              outputValueObject.put(JspFieldConstants.PREVIOUS_ACTION_ID,
                      previousActionID);
              return outputValueObject;

            case JspFieldConstants.REGISTER_ACTION_ID :
            // now since you are not doing any business operations, simply
            // return the inputValueObject
            outputValueObject=inputValueObject;
            outputValueObject.put(JspFieldConstants.ACTION_ID, strActionID);
            outputValueObject.put(JspFieldConstants.PREVIOUS_ACTION_ID,
                    previousActionID);
            return outputValueObject;

            case JspFieldConstants.DISPLAY_CONFIRMED_FLIGHTS_CONFIRM_ACTION_ID :
            // now that user has CONFIRMED THE TICKET, COMMIT the
            // transaction. Also, the order is removed from the user session as
            // it is already bought by the user and the new orders will
            // be added to user session if he/she wishes to buy more
            httpSessionObj=req.getSession(false);
            if(httpSessionObj == null)
            {
              errorDesc="There seems to be some problem accessing your profile
                      .... Please try again" + sep;
              errorDesc=errorDesc + " Sorry for the inconvenience ";
              throw new GenericException(errorDesc);

            }else
            {
              statefulBeanHandle= (Handle)httpSessionObj.getAttribute
                      (MVCConstants.SESSION_HANDLE);ticketSalesAgentRemoteObj=
                      (TicketSalesAgentInterface) PortableRemoteObject.narrow
                      (statefulBeanHandle. getEJBObject(),
                      TicketSalesAgentInterface.class);
              outputValueObject=ticketSalesAgentRemoteObj.confirmBooking();
            }
            outputValueObject.put(JspFieldConstants.ACTION_ID, strActionID);
            outputValueObject.put(JspFieldConstants.PREVIOUS_ACTION_ID,
                    previousActionID);
            return outputValueObject;

            case JspFieldConstants.DISPLAY_CONFIRMED_FLIGHTS_CANCEL_ACTION_ID :
              httpSessionObj=req.getSession(false);
              if(httpSessionObj == null)
              {
                errorDesc="There seems to be some problem accessing your profile
                        .... Please try again" + sep;
                errorDesc=errorDesc + " Sorry for the inconvenience ";
                throw new GenericException(errorDesc);

              }else
              {
                statefulBeanHandle=
                        (Handle)httpSessionObj.getAttribute
                        (MVCConstants.SESSION_HANDLE);
                ticketSalesAgentRemoteObj=(TicketSalesAgentInterface)
                        PortableRemoteObject.narrow(statefulBeanHandle.
                        getEJBObject(), TicketSalesAgentInterface.class);
                // remove the ticket order from the session and rollback the
                // transaction, if required
                ticketSalesAgentRemoteObj.cancelBooking();
               }
               outputValueObject=inputValueObject;
               return outputValueObject;

            case JspFieldConstants.VIEW_USER_PROFILE_PAGE_BACK_TO_SEARCH_
                    ACTION_ID:
            case JspFieldConstants.VIEW_USER_PROFILE_PAGE_LOGOUT_ACTION_ID:
               httpSessionObj=req.getSession(true);
               if(httpSessionObj.isNew())
               {
                //do nothing
               }else
               {
                statefulBeanHandle=
                        (Handle)httpSessionObj.getAttribute
                        (MVCConstants.SESSION_HANDLE);
     ticketSalesAgentRemoteObj=(TicketSalesAgentInterface) PortableRemoteObject.
             narrow(statefulBeanHandle.getEJBObject(),
             TicketSalesAgentInterface.class);
                // end the session
                if (ticketSalesAgentRemoteObj != null)
                {
                  ticketSalesAgentRemoteObj.remove();
                }
                  // you have already ended session for stateful session bean
                  // now invalidate the session of the user from the servlet
                  weblogic.servlet.security.ServletAuthentication.
                          invalidateAll(req);
               }
               outputValueObject=inputValueObject;
               return outputValueObject;

            case JspFieldConstants.
                    VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_ACTION_ID :
               httpSessionObj=req.getSession(false);
               if(httpSessionObj == null)
               {
                errorDesc="There seems to be some problem accessing your profile
                        .... Please try again" + sep;
                errorDesc=errorDesc + " Sorry for the inconvenience ";
                throw new GenericException(errorDesc);

               }else
               {
                statefulBeanHandle=(Handle)httpSessionObj.
                        getAttribute(MVCConstants.SESSION_HANDLE);
                ticketSalesAgentRemoteObj=(TicketSalesAgentInterface)
                        PortableRemoteObject.narrow(statefulBeanHandle.
                        getEJBObject(), TicketSalesAgentInterface.class);
                outputValueObject=ticketSalesAgentRemoteObj.getUserTicketInfo();
               }
               outputValueObject.put(JspFieldConstants.ACTION_ID, strActionID);
               outputValueObject.put(JspFieldConstants.PREVIOUS_ACTION_ID,
                       previousActionID);
               return outputValueObject;

            case JspFieldConstants.REGISTER_USER_PROFILE_PAGE_REGISTER_SUBMIT_
                    ACTION_ID:
               customerServiceAgentHomeObj=lookupCustomerServiceAgentHome();
               CustomerServiceAgentInterface customerServiceAgentInterfaceObj=
                        (CustomerServiceAgentInterface)PortableRemoteObject.
                        narrow(customerServiceAgentHomeObj.create(),
                        CustomerServiceAgentInterface.class);
               customerServiceAgentInterfaceObj.createUserProfile(inputValueObject);
               // after user profile is created you have nothing to return,
               // so send the inputdata itself
               outputValueObject=inputValueObject;
               return outputValueObject;

            case JspFieldConstants.THANK_YOU_PAGE_ACTION_ID:
              //when the user clicks on OK button, remove his session from
              //session object and then call on the first jsp
                httpSessionObj=req.getSession(false);
                if(httpSessionObj == null)
               {
                  // do nothing
               }else
               {
                weblogic.servlet.security.ServletAuthentication.invalidateAll(req);
               }
               outputValueObject.put(JspFieldConstants.ACTION_ID, strActionID);
               outputValueObject.put(JspFieldConstants.PREVIOUS_ACTION_ID,
                       previousActionID);
               return outputValueObject;

            default:

        }
        }catch(GenericException exp)
        {
           httpSessionObj=req.getSession(false);
           if(httpSessionObj==null)
           {
              // do nothing
           }else
           {
            statefulBeanHandle=(Handle)httpSessionObj.
                    getAttribute(MVCConstants.SESSION_HANDLE);
            if (statefulBeanHandle!= null)
            {
              ticketSalesAgentRemoteObj=(TicketSalesAgentInterface)
                      PortableRemoteObject.narrow
                      (statefulBeanHandle.getEJBObject(),
                      TicketSalesAgentInterface.class);
              ticketSalesAgentRemoteObj.remove();
            }
            // you have already ended session for stateful session bean
            // now invalidate the session of the user from the servlet also
            weblogic.servlet.security.ServletAuthentication.invalidateAll(req);

           }
            throw exp;
          }catch(Exception exp)
          {
             httpSessionObj=req.getSession(true);
             if(httpSessionObj.isNew())
             {
                // you may want to throw an exception here

             }else
             {
              statefulBeanHandle=
                      (Handle)httpSessionObj.getAttribute
                      (MVCConstants.SESSION_HANDLE);
              if (statefulBeanHandle != null)
              {
                  ticketSalesAgentRemoteObj=(TicketSalesAgentInterface)
                          PortableRemoteObject.narrow
                          (statefulBeanHandle.getEJBObject(),
                          TicketSalesAgentInterface.class);
                ticketSalesAgentRemoteObj.remove();
              }
              // you have already ended session for stateful session bean
              // now invalidate the session of the user from the servlet too
              weblogic.servlet.security.ServletAuthentication.invalidateAll(req);

             }
            throw new GenericException(exp);
          }
          return outputValueObject;
    }


    public void callJSP(HttpServletRequest req, HttpServletResponse resp,
            MVCAppValueObject outputValueObject) throws Exception
  {
        // get the Previous and Current Action Id's
        String previousActionID=(String)outputValueObject.
                get(JspFieldConstants.PREVIOUS_ACTION_ID);
        String presActionID=(String)outputValueObject.
                get(JspFieldConstants.ACTION_ID);

        String jspToBeCalled=getNextJSPToBeCalled(previousActionID,
                presActionID);
        req.setAttribute(MVCConstants.OUTPUT_MVCVALUEOBJECT, outputValueObject);

        RequestDispatcher rd=sc.getRequestDispatcher(jspToBeCalled);
        rd.forward(req,resp);
      }


  /**
     * Look up the Airline bean's home interface using JNDI.
     */
    private CustomerServiceAgentHome lookupCustomerServiceAgentHome()
            throws NamingException
    {
    Hashtable h=new Hashtable();
    h.put(Context.INITIAL_CONTEXT_FACTORY, MVCConstants.
            WEBLOGIC_INITIAL_CONTEXT_FACTORY);
    h.put(Context.PROVIDER_URL, MVCConstants.WEBLOGIC_PROVIDER_URL);
    Context ctx=new InitialContext(h);
    try {
      Object home=(CustomerServiceAgentHome)
              ctx.lookup("CustomerServiceAgentBean");
      return (CustomerServiceAgentHome)PortableRemoteObject.
              narrow(home, CustomerServiceAgentHome.class);
    }catch (NamingException ne) {
      System.out.println("Unable to lookup the EJBHome.Verify the ejb JNDI
              name CustomerServiceAgentHome on the WebLogic server");
      throw ne;
    }
}

  /**
     * Look up the TicketSalesAgent bean's home interface using JNDI.
     */
    private TicketSalesAgentHome lookupTicketSalesAgentHome() throws
            NamingException
    {
    Hashtable h=new Hashtable();
    h.put(Context.INITIAL_CONTEXT_FACTORY,
            "weblogic.jndi.WLInitialContextFactory");
    h.put(Context.PROVIDER_URL, "t3://localhost:7001");
    Context ctx=new InitialContext(h);
    try {
      Object home=(TicketSalesAgentHome)ctx.lookup("TicketSalesAgent");
      return (TicketSalesAgentHome) PortableRemoteObject.narrow(home,
              TicketSalesAgentHome.class);

    } catch (NamingException ne) {
      System.out.println("Unable to lookup the EJBHome.  Verify the ejb JNDI
              name TicketSalesAgentHome on the WebLogic server");
      throw ne;
    }
    }

    private String getNextJSPToBeCalled(String prevActionId, String presActionId)
    {
      for(int i=0; i < jspMappings.length; i++)
      {
        if(jspMappings[i][0].equals(prevActionId))
        {
          for(int j=1;j<jspMappings[i].length;j++)
          {
            if(jspMappings[i][j].equals(presActionId))
            {
              return jspMappings[i][j+1];
            }
          }
         }
      }//end of for
    return "FAILED";
    }
}











[bookmark: app03lev1sec3] Utility Files (EJB Components)

Listings C.11�C.14 are general helper Java classes to be used by both the EJB and Web components. However, since the two components are to be deployed as a single application, it is sufficient to place these files in the EJB component and then put the deployable EJB component into the classpath where the classloader for the Web components can find it. Also, these classes are just skeletal classes, demonstrating how such functionalities can be additionally incorporated into any application. Their specific implementation can be carried out as an exercise. These files are to be placed in the directory called ejb_components_src, discussed on Day 16.

[bookmark: app03list11]Listing C.11 CreditCardInterface.java


/******************************************************************************
 * Class Name:CreditCardInterface.java
 * Description:Interface for future implementation
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.util;

public interface CreditCardInterface
{
   boolean process(String ccNo, String ccType, String fullName, int expiryMonth,
        int expiryYear) throws Exception;
}


[bookmark: app03list12]Listing C.12 CreditCardProcesssing.java


/******************************************************************************
 * Class Name:CreditCardProcessing.java
 * Description: Implementation of CreditCardInterface for future implementation
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.util;

public class CreditCardProcessing implements CreditCardInterface
{
  public boolean process(String ccNo, String ccType, String fullName,
        int expiryMonth, int expiryYear) throws Exception
  {

    // ********  code for processing the credit card is not shown *****
    //*********this is a dummy class for future implementation **********

    // so for the example it is shown that credit card is always processed
    // successfully
    System.out.println("Credit Card Charged SUCCESSFULLY");
    return true;
  }
}


[bookmark: app03list13]Listing C.13 EmailInterface.java


/******************************************************************************
 * Class Name:EmailInterface.java
 * Description:Interface for future implementation
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.util;

public interface EmailInterface
{
   boolean sendEmail(String emailAddress, String subject, String message)
        throws Exception;
}


[bookmark: app03list14]Listing C.14 Email.java


/******************************************************************************
 * Class Name:Email.java
 * Description:Implementation of EmailInterface.java
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.util;

public class Email implements EmailInterface
{
  public boolean sendEmail(String emailAddress, String subject, String message)
          throws Exception
  {
    System.out.println(" ************ EMAIL SENT WITH TICKET NO=" + message);
    return true;
  }
}











[bookmark: app03lev1sec4] Constants Files (EJB Components)

Listings C.15 and C.16, again helper Java classes, are used in the MVC application as an industry best practice. All the variables used in the JSP files are present in the JSPConstants.java file. Any value to be accessed from the HttpServletRequest object coming from the JSP files is accessed using the appropriate variable from this file. Also, any values to be accessed from the MVCAppValueObject are accessed using the variables defined in the Java file MVCConstants.java. This practice reduces intercode dependency during development. Following is the detailed listing for each of the files mentioned. Again, these files are to be placed in the directory called ejb_components_src, discussed on Day 16. The deployable EJB component is to be put in the classpath for the classloader of the Web components to find it while compiling the web_components_src files.

[bookmark: app03list15]Listing C.15 JspFieldConstants.java


/******************************************************************************
 * Class Name:JspFieldConstants.java
 * Description:Field constants for JSPs defined
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.constants;

public class JspFieldConstants
{
  //for jsp CheckAvailFlightsPage
  public static final String CHECK_AVAIL_FLIGHTS_PAGE_DEP_CITY=
          "check_avail_flights_page_dep_city";
  public static final String CHECK_AVAIL_FLIGHTS_PAGE_ARR_CITY=
          "check_avail_flights_page_arr_city";
  public static final String CHECK_AVAIL_FLIGHTS_PAGE_DEP_MONTH=
          "check_avail_flights_page_dep_month";
  public static final String CHECK_AVAIL_FLIGHTS_PAGE_DEP_DAY=
          "check_avail_flights_page_dep_day";
  public static final String CHECK_AVAIL_FLIGHTS_PAGE_DEP_YEAR=
          "check_avail_flights_page_dep_year";
  public static final String CHECK_AVAIL_FLIGHTS_PAGE_SEARCH_BUTTON=
          "check_avail_flights_page_search_button";
  public static final String CHECK_AVAIL_FLIGHTS_PAGE_VIEW_PROFILE_BUTTON=
          "check_avail_flights_page_view_profile_button";
  public static final int SEARCH_ACTION_ID=1;
  public static final int VIEW_PROFILE_ACTION_ID=2;

  //for jsp ViewAvailFlightsPage
  public static final String DISPLAY_AVAIL_FLIGHTS_PAGE_FLIGHT_ID=
          "display_avail_flights_page_flight_id";
  public static final String DISPLAY_AVAIL_FLIGHTS_PAGE_FLIGHT_DURATION=
          "display_avail_flights_page_flight_duration";
  public static final String DISPLAY_AVAIL_FLIGHTS_PAGE_PRICE=
          "display_avail_flights_page_price";
  public static final String DISPLAY_AVAIL_FLIGHTS_PAGE_DEP_CITY=
          "display_avail_flights_page_dep_city";
  public static final String DISPLAY_AVAIL_FLIGHTS_PAGE_ARR_CITY=
          "display_avail_flights_page_arr_city";
  public static final String DISPLAY_AVAIL_FLIGHTS_PAGE_DEP_DATE=
          "display_avail_flights_page_dep_date";
  public static final String DISPLAY_AVAIL_FLIGHTS_PAGE_BOOK_BUTTON=
          "display_avail_flights_page_book_button";
  public static final String DISPLAY_AVAIL_FLIGHTS_PAGE_DEP_TIME=
          "display_avail_flights_page_dep_time";
  public static final String DISPLAY_AVAIL_FLIGHTS_PAGE_ARR_TIME=
          "display_avail_flights_page_arr_time";

  public static final int BOOK_ACTION_ID=3;

  //for jsp Login
  public static final String LOGIN_PAGE_USER_NAME="login_page_user_name";
  public static final String LOGIN_PAGE_PASSWORD="login_page_password";
  public static final String LOGIN_PAGE_SUBMIT_BUTTON="login_page_submit_button";
  public static final String LOGIN_PAGE_REGISTER_BUTTON=
          "login_page_register_button";
  public static final int LOGIN_ACTION_ID=4;
  public static final int REGISTER_ACTION_ID=5;

  //for ConfirmFlightDetails
  public static final String DISPLAY_CONFIRMED_FLIGHTS_PAGE_DEP_CITY=
          "display_confirmed_flights_page_dep_city";
  public static final String DISPLAY_CONFIRMED_FLIGHTS_PAGE_ARR_CITY=
          "display_confirmed_flights_page_arr_city";
  public static final String DISPLAY_CONFIRMED_FLIGHTS_PAGE_DEP_DATE=
          "display_confirmed_flights_page_dep_date";
  public static final String DISPLAY_CONFIRMED_FLIGHTS_PAGE_SEARCH_BUTTON=
          "display_confirmed_flights_page_search_button";
  public static final String DISPLAY_CONFIRMED_FLIGHTS_PAGE_DEP_TIME=
          "display_confirmed_flights_page_dep_time";
  public static final String DISPLAY_CONFIRMED_FLIGHTS_PAGE_ARR_TIME=
          "display_confirmed_flights_page_arr_time";
  public static final String DISPLAY_CONFIRMED_FLIGHTS_TICKET_ID=
          "display_confirmed_flights_confirm_ticket_id";
  public static final String DISPLAY_CONFIRMED_FLIGHTS_FLIGHT_ID=
          "display_confirmed_flights_confirm_flight_id";
  public static final String DISPLAY_CONFIRMED_FLIGHTS_BOOKING_DATE=
          "display_confirmed_flights_confirm_booking_date";
  public static final String DISPLAY_CONFIRMED_FLIGHTS_BOOKING_TIME=
          "display_confirmed_flights_confirm_booking_time";

  public static final String DISPLAY_CONFIRMED_FLIGHTS_CONFIRM_SUBMIT_BUTTON=
          "display_confirmed_flights_confirm_submit_button";
  public static final String DISPLAY_CONFIRMED_FLIGHTS_CONFIRM_CANCEL_BUTTON=
          "display_confirmed_flights_confirm_cancel_button";
  public static final int DISPLAY_CONFIRMED_FLIGHTS_CONFIRM_ACTION_ID=6;
  public static final int DISPLAY_CONFIRMED_FLIGHTS_CANCEL_ACTION_ID=7;

  //for jsp ViewUserProfilePage
  public static final String VIEW_USER_PROFILE_PAGE_FIRST_NAME=
          "view_user_profile_page_first_name";
  public static final String VIEW_USER_PROFILE_PAGE_LAST_NAME=
          "view_user_profile_page_last_name";
  public static final String VIEW_USER_PROFILE_PAGE_USER_ID=
          "view_user_profile_page_user_id";
  public static final String VIEW_USER_PROFILE_PAGE_PASSWORD=
          "view_user_profile_page_password";
  public static final String VIEW_USER_PROFILE_PAGE_ADDRESS=
          "view_user_profile_page_address";
  public static final String VIEW_USER_PROFILE_PAGE_EMAIL_ADDRESS=
          "view_user_profile_page_email_address";
  public static final String VIEW_USER_PROFILE_PAGE_CC_NO=
          "view_user_profile_page_cc_no";
  public static final String VIEW_USER_PROFILE_PAGE_CC_TYPE=
          "view_user_profile_page_cc_type";
  public static final String VIEW_USER_PROFILE_PAGE_EXP_MONTH=
          "view_user_profile_page_exp_month";
  public static final String VIEW_USER_PROFILE_PAGE_EXP_YEAR=
          "view_user_profile_page_exp_year";
  public static final String VIEW_USER_PROFILE_PAGE_LOGOUT_BUTTON=
          "view_user_profile_page_logout_button";
  public static final String VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_BUTTON=
          "view_user_profile_page_flight_details_button";

  public static final int VIEW_USER_PROFILE_PAGE_LOGOUT_ACTION_ID=8;
  public static final int VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_ACTION_ID=11;

  //for jsp ViewFlightDetailsPage
  public static final String VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_DEP_CITY=
          "view_user_profile_page_flight_details_dep_city";
  public static final String VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_ARR_CITY=
          "view_user_profile_page_flight_details_arr_city";
  public static final String VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_DEP_DATE=
          "view_user_profile_page_flight_details_dep_date";
  public static final String VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_DEP_TIME=
          "view_user_profile_page_flight_details_dep_time";
  public static final String VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_ARR_TIME=
          "view_user_profile_page_flight_details_arr_time";
  public static final String VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_TICKET_ID=
          "view_user_profile_page_flight_details_ticket_id";
  public static final String VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_FLIGHT_ID=
          "view_user_profile_page_flight_details_flight_id";
  public static final String VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_BOOKING_DATE=
          "view_user_profile_page_flight_details_booking_date";
  public static final String VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_BOOKING_TIME=
          "view_user_profile_page_flight_details_booking_time";
  public static final String VIEW_USER_PROFILE_PAGE_FLIGHT_DETAILS_BACK_BUTTON=
          "view_user_profile_page_flight_details_back_button";
  public static final int VIEW_USER_PROFILE_PAGE_BACK_TO_SEARCH_ACTION_ID=12;

  //for jsp RegisterUserProfilePage
  public static final String REGISTER_USER_PROFILE_PAGE_FIRST_NAME=
          "register_user_profile_page_first_name";
  public static final String REGISTER_USER_PROFILE_PAGE_LAST_NAME=
          "register_user_profile_page_last_name";
  public static final String REGISTER_USER_PROFILE_PAGE_USER_ID=
          "register_user_profile_page_user_id";
  public static final String REGISTER_USER_PROFILE_PAGE_PASSWORD=
          "register_user_profile_page_password";
  public static final String REGISTER_USER_PROFILE_PAGE_PHONE_NO=
          "register_user_profile_page_phone_no";
  public static final String REGISTER_USER_PROFILE_PAGE_ADDRESS=
          "register_user_profile_page_address";
  public static final String REGISTER_USER_PROFILE_PAGE_EMAIL_ADDRESS=
          "register_user_profile_page_email_address";
  public static final String REGISTER_USER_PROFILE_PAGE_CC_NO=
          "register_user_profile_page_cc_no";
  public static final String REGISTER_USER_PROFILE_PAGE_CC_TYPE=
          "register_user_profile_page_cc_type";
  public static final String REGISTER_USER_PROFILE_PAGE_EXP_MONTH=
          "register_user_profile_page_exp_month";
  public static final String REGISTER_USER_PROFILE_PAGE_EXP_YEAR=
          "register_user_profile_page_exp_year";
  public static final String REGISTER_USER_PROFILE_PAGE_REGISTER_SUBMIT_BUTTON=
          "register_user_profile_page_register_submit_button";
  public static final int REGISTER_USER_PROFILE_PAGE_REGISTER_SUBMIT_ACTION_ID=9;

  public static final int THANK_YOU_PAGE_ACTION_ID=10;
  public static final String THANK_YOU_PAGE_OK_BUTTON="thank_you_page_ok_button";

  //variables for previous and current action ids
  public static final String ACTION_ID="current_action_id";
  public static final String PREVIOUS_ACTION_ID="previous_action_id";
};


[bookmark: app03list16]Listing C.16 MVCConstants.java


/******************************************************************************
 * Class Name:MVCConstants.java
 * Description:Field constants for MVC objects corresponding to Business Obj's
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.constants;

public class MVCConstants
{
  public static final String ERROR="5000";
  public static final String ERROR_DESCRIPTION="5001";
  public static final String PASSENGER_PROFILE="1000";
  public static final String ORDER="1001";
  public static final String SESSION_HANDLE="1002";
  public static final String PASSENGER_TICKET_DETAILS="1003";
  public static final String PASSENGER_FLIGHT_DETAILS="1004";
  public static final String PASSENGER_TICKET_INFO="1005";

  public static final String OUTPUT_MVCVALUEOBJECT="6000";

  public static final String WEBLOGIC_PROVIDER_URL="t3://localhost:7001";
  public static final String WEBLOGIC_INITIAL_CONTEXT_FACTORY=
          "weblogic.jndi.WLInitialContextFactory";

  public static final String ALL_FLIGHTS_INFORMATION="4000";
}











[bookmark: app03lev1sec5] EJBs: Entity Beans (EJB Components)

You learned about entity beans on Days 12 and 13. Listings C.17�C.27 are the detailed listings for each of the entity beans described in Chapter 13 for the MVC application. These files are to be placed in the directory called ejb_components_src, discussed on Day 16.

[bookmark: app03list17]Listing C.17 FlightHome.java


/******************************************************************************
 * Class Name:FlightHome.java
 * Description:Home Interface for FlightBean. Defines the finder methods
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.entitybean;

import javax.ejb.*;
import java.util.*;
import javax.ejb.FinderException;
import java.rmi.RemoteException;

public interface FlightHome extends EJBLocalHome
{
  public FlightInterface findByPrimaryKey(FlightPK key)
    throws FinderException;

  public Collection findAvailableFlights(String fromLocation, String toLocation,
          java.sql.Date travelDate)throws FinderException;

  public FlightInterface findFlightForADate(int flightId,
          java.sql.Date travelDate)throws FinderException;
}


[bookmark: app03list18]Listing C.18 FlightInterface.java


/******************************************************************************
 * Class Name:FlightInterface.java
 * Description:Local Interface for FlightBean. Defines the getter setter methods
               for the container managed fields.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.entitybean;

import javax.ejb.*;
import java.rmi.*;
import java.sql.Time;
import java.sql.Date;
import com.sams.learnweblogic7.airlines.businessobject.*;
import com.sams.learnweblogic7.airlines.constants.*;

public interface FlightInterface extends EJBLocalObject
{
//airlineId getter-setter methods
  public int getAirlineId();
  public void setAirlineId(int airlineId);

  //airlineName getter-setter methods
  public String getAirlineName();
  public void setAirlineName(String airlineName);

  //flightId getter-setter methods
  public int getFlightId();
  public void setFlightId(int flightId);

//fromLocation getter-setter methods
  public String getFromLocation();
  public void setFromLocation(String fromLocation);

//toLocation getter-setter methods
  public String getToLocation();
  public void setToLocation(String toLocation);

//departureTime getter-setter methods
  public Time getDepartureTime();
  public void setDepartureTime(Time departureTime);

//arrivalTime getter-setter methods
  public Time getArrivalTime();
  public void setArrivalTime(Time arrivalTime);

//duration getter-setter methods
  public double getDuration();
  public void setDuration(double duration);

//totalSeats getter-setter methods
  public int getTotalSeats();
  public void setTotalSeats(int totalSeats);

//price getter-setter methods
  public double getPrice();
  public void setPrice(double price);

//departureDate getter-setter methods
  public Date getFlightDepartureDate();
  public void setFlightDepartureDate(Date flightDepartureDate);

//availableSeats getter-setter methods
  public int getAvailableSeats();
  public void setAvailableSeats(int availableSeats);
}


[bookmark: app03list19]Listing C.19 FlightBean.java


/******************************************************************************
 * Class Name:FlightBean.java
 * Description: FlightBean. Gives the signatures as per EJB specifications.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.entitybean;

import java.sql.Time;
import java.sql.Date;
import javax.ejb.EntityBean;
import javax.ejb.EntityContext;

public abstract class FlightBean implements EntityBean
{
  //The container assigned reference to the entity
  private EntityContext context;

  public FlightBean() {
  }

  //signatures for the getter setter methods of the container managed fields
  abstract public int getAirlineId();
  abstract public void setAirlineId(int airlineId);
  abstract public String getAirlineName();
  abstract public void setAirlineName(String airlineName);
  abstract public int getFlightId();
  abstract public void setFlightId(int flightId);
  abstract public String getFromLocation();
  abstract public void setFromLocation(String fromLocation);
  abstract public String getToLocation();
  abstract public void setToLocation(String toLocation);
  abstract public Time getDepartureTime();
  abstract public void setDepartureTime(Time departureTime);
  abstract public Time getArrivalTime() ;
  abstract public void setArrivalTime(Time arrivalTime);
  abstract public double getDuration();
  abstract public void setDuration(double duration);
  abstract public int getTotalSeats();
  abstract public void setTotalSeats(int totalSeats);
  abstract public double getPrice();
  abstract public void setPrice(double price);
  abstract public Date getFlightDepartureDate() ;
  abstract public void setFlightDepartureDate(Date flightDepartureDate);
  abstract public int getAvailableSeats();
  abstract public void setAvailableSeats(int availableSeats);

  //Sets the context of the bean
  public void setEntityContext(EntityContext ec) {
    context=ec;
  }

  //Clears the context of the bean
  public void unsetEntityContext() {
    this.context=null;
  }

  /**
   * This method is called when the container picks this entity object
   * and assigns it to a specific entity object. Insert code here to
   * acquire any additional resources that it needs when it is in the
   * ready state.
  */
  public void ejbActivate() {
  }

  /**
   * This method is called when the container disassociates the bean
   * from the entity object identity and puts the instance back into
   * the pool of available instances. Insert code to release any
   * resources that should not be held while the instance is in the
   * pool.
  */
  public void ejbPassivate() {
  }

  /**
   * The container invokes this method on the bean whenever it
   * becomes necessary to synchronize the bean's state with the
   * state in the database. This method is called after the container
   * has loaded the bean's state from the database.
  */
  public void ejbLoad() {
  }

  /**
   * The container invokes this method on the bean whenever it
   * becomes necessary to synchronize the state in the database
   * with the state of the bean. This method is called before the
   * container extracts the fields and writes them into the database.
   */
  public void ejbStore() {
  }

  /**
   * This method is invoked when a client invokes the matching create()
   * on the home interface. Initialize the fields that will be used
   * by the container to create a record in the database.
   * param airlineId
   * param airlineName
   * param flightId
   * param fromLocation
   * param toLocation
   * param departureTime
   * param arrivalTime
   * param duration
   * param totalSeats
   * param price
   * param flightDepartureDate
   * param availableSeats
   * return Returns the primary key of the new entity
   */
  public FlightPK ejbCreate(int airlineId, String airlineName, int flightId,
          String fromLocation, String toLocation, Time departureTime,
          Time arrivalTime, int duration, int price, int totalSeats,
          Date flightDepartureDate, int availableSeats) {
    setAirlineId(airlineId);
    setAirlineName(airlineName);
    setFlightId(flightId);
    setFromLocation(fromLocation);
    setToLocation(toLocation);
    setDepartureTime(departureTime);
    setArrivalTime(arrivalTime);
    setDuration(duration);
    setPrice(price);
    setTotalSeats(totalSeats);
    setFlightDepartureDate(flightDepartureDate);
    setAvailableSeats(availableSeats);
    return null;
  }

  /**
   * The container invokes this method after invoking the ejbCreate
   * method with the same arguments.
   * param airlineId
   * param airlineName
   * param flightId
   * param fromLocation
   * param toLocation
   * param departureTime
   * param arrivalTime
   * param duration
   * param totalSeats
   * param price
   * param flightDepartureDate
   * param availableSeats
   */
  public void ejbPostCreate(int airlineId, String airlineName, int flightId,
          String fromLocation, String toLocation, Time departureTime,
          Time arrivalTime, int duration, int price, int totalSeats,
          Date flightDepartureDate, int availableSeats) {
  }

  /**
   * The container invokes this method in response to a client-invoked
   * remove request. Insert code to implement any actions before the
   * bean is removed from the database.
   */
  public void ejbRemove() {
  }
}


[bookmark: app03list20]Listing C.20 FlightPK.java


/******************************************************************************
 * Class Name:FlightPK.java
 * Description: Primary key class for FlightBean.
*  @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.entitybean;

import java.io.Serializable;

public class FlightPK implements Serializable
{
  public int flightId;

  public FlightPK() {
  }

  //Method hashcode using airlineId
  public int hashCode() {
    return (flightId);
}

  //compare class using airline_id
  public boolean equals(Object that) {
    if(!(that instanceof FlightPK)){
      return false;
    }
    FlightPK tmp=(FlightPK)that;
    return (this.flightId==tmp.flightId);
  }
}


[bookmark: app03list21]Listing C.21 PassengerHome.java


/******************************************************************************
 * Class Name:PassengerHome.java
 * Description:Home Interface for PassengerBean. Defines the finder methods
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.entitybean;

import javax.ejb.*;
import java.util.*;
import javax.ejb.FinderException;
import java.rmi.RemoteException;

public interface PassengerHome extends EJBLocalHome
{
  public PassengerInterface create(String profileId, String password,
          String firstName, String lastName, String address, String telNo,
          String emailId, String cardNumber, String cardType,
          int expirationMonth, int expirationYear)throws FinderException,
          CreateException;

  public PassengerInterface findByPrimaryKey(String key)
    throws FinderException;

  public PassengerInterface findByPassword(String profileID , String password)
    throws FinderException;
}


[bookmark: app03list22]Listing C.22 PassengerInterface.java


/******************************************************************************
 * Class Name:PassengerInterface.java
 * Description:Local Interface for PassengerBean. Defines the getter-setter
               methods for the cmp fields and business methods.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.entitybean;

import javax.ejb.*;
import java.rmi.*;
import com.sams.learnweblogic7.airlines.businessobject.PassengerProfile;
import java.rmi.RemoteException;

public interface PassengerInterface extends EJBLocalObject
{
  //business method
  public PassengerProfile getPassengerDetails(String profileID, String password);

  //getter-setter methods for the cmp fields
  public String getProfileId();
  public void setProfileId(String profileId);
  public String getPassword();
  public void setPassword(String password);
  public String getFirstName();
  public void setFirstName(String firstName);
  public String getLastName();
  public void setLastName(String lastName);
  public String getAddress();
  public void setAddress(String address);
  public String getTelNo();
  public void setTelNo(String telNo);
  public String getEmailId();
  public void setEmailId(String emailId);
  public String getCardNumber();
  public void setCardNumber(String cardNumber);
  public String getCardType();
  public void setCardType(String cardType);
  public int getExpirationMonth();
  public void setExpirationMonth(int expirationMonth);
  public int getExpirationYear();
  public void setExpirationYear(int expirationYear);
}


[bookmark: app03list23]Listing C.23 PassengerBean.java


/******************************************************************************
 * Class Name:PassengerBean.java
 * Description:Implementation of PassengerBean.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.entitybean;

import java.sql.Time;
import java.sql.Date;
import javax.ejb.EntityBean;
import javax.ejb.EntityContext;

import com.sams.learnweblogic7.airlines.businessobject.PassengerProfile;

abstract public class PassengerBean implements EntityBean
{
  /**
   * The container assigned reference to the entity
   */
  private EntityContext context;

  public PassengerBean() {
  }

  //abstract getter-setter methods for cmp fields
  abstract public String getProfileId();
  abstract public void setProfileId(String profileId);
  abstract public String getPassword();
  abstract public void setPassword(String password) ;
  abstract public String getFirstName();
  abstract public void setFirstName(String firstName);
  abstract public String getLastName();
  abstract public void setLastName(String lastName);
  abstract public String getAddress() ;
  abstract public void setAddress(String address);
  abstract public String getTelNo();
  abstract public void setTelNo(String telNo);
  abstract public String getEmailId();
  abstract public void setEmailId(String emailId) ;
  abstract public String getCardNumber();
  abstract public void setCardNumber(String cardNumber);
  abstract public String getCardType();
  abstract public void setCardType(String cardType);
  abstract public int getExpirationMonth();
  abstract public void setExpirationMonth(int expirationMonth);
  abstract public int getExpirationYear();
  abstract public void setExpirationYear(int expirationYear);

  /**
   * Sets the context of the bean
   * param ec
   */
  public void setEntityContext(EntityContext ec) {
    context=ec;
  }

  /**
   * Clears the context of the bean
   */
  public void unsetEntityContext() {
    this.context=null;
  }

  /**
   * This method is called when the container picks this entity object
   * and assigns it to a specific entity object. Insert code here to
   * acquire any additional resources that it needs when it is in the
   * ready state.
   */
  public void ejbActivate() {
  }

  /**
   * This method is called when the container disassociates the bean
   * from the entity object identity and puts the instance back into
   * the pool of available instances. Insert code to release any
   * resources that should not be held while the instance is in the
   * pool.
   */
  public void ejbPassivate() {
  }

  /**
   * The container invokes this method on the bean whenever it
   * becomes necessary to synchronize the bean's state with the
   * state in the database. This method is called after the container
   * has loaded the bean's state from the database.
   */
  public void ejbLoad() {
  }

  /**
   * The container invokes this method on the bean whenever it
   * becomes necessary to synchronize the state in the database
   * with the state of the bean. This method is called before the
   * container extracts the fields and writes them into the database.
   */
  public void ejbStore() {
  }

  /**
   * This method is invoked when a client invokes the matching create()
   * on the home interface. Initialize the fields that will be used
   * by the container to create a record in the database.
   *
   *param profileId
   *param password
   *param firstName
   *param lastName
   *param address
   *param telNo
   *param emailId
   *param cardNumber
   *param profileId0
   *param cardType
   *param expirationMonth
   *param expirationYear
   *return Returns the primary key of the new entity
   */
  public String ejbCreate(String profileId, String password, String firstName,
          String lastName, String address, String telNo, String emailId,
          String cardNumber, String cardType, int expirationMonth,
          int expirationYear) {
    setProfileId(profileId);
    setPassword(password);
    setFirstName(firstName);
    setLastName(lastName);
    setAddress(address);
    setTelNo(telNo);
    setEmailId(emailId);
    setCardNumber(cardNumber);
    setCardType(cardType);
    setExpirationMonth(expirationMonth);
    setExpirationYear(expirationYear);
    return null;
  }

  /**
   * The container invokes this method after invoking the ejbCreate
   * method with the same arguments.
   *param profileId
   *param password
   *param firstName
   *param lastName
   *param address
   *param telNo
   *param emailId
   *param cardNumber
   *param profileId
   *param cardType
   *param expirationMonth
   *param expirationYear
   */
  public void ejbPostCreate(String profileId, String password, String firstName,
          String lastName, String address, String telNo, String emailId,
          String cardNumber, String cardType, int expirationMonth,
          int expirationYear){
  }

  /**
   * The container invokes this method in response to a client-invoked
   * remove request. Insert code to implement any actions before the
   * bean is removed from the database.
   */
  public void ejbRemove() {
  }

  /**
   *returns Business Object PassengerProfile
   */
  public PassengerProfile getPassengerDetails(String profileID, String password)
 {
    return (null);
  }
}


[bookmark: app03list24]Listing C.24 TicketInfoHome.java


/******************************************************************************
 * Class Name:TicketInfoHome.java
 * Description:Home interface for TicketInfoBean.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.entitybean;

import javax.ejb.*;
import java.sql.Date;
import java.util.*;
import javax.ejb.FinderException;
import java.rmi.RemoteException;

public interface TicketInfoHome extends EJBLocalHome
{

  public TicketInfoInterface create(long ticketId, String profileId, String
          status, int flightId, Date departureDate) throws FinderException,
          CreateException;

  public TicketInfoInterface findByPrimaryKey(TicketInfoPK key)
    throws FinderException;

  public Collection findByProfileID(String profileId)
    throws FinderException;
}


[bookmark: app03list25]Listing C.25 TicketInfoInterface.java


/******************************************************************************
 * Class Name:TicketInfoInterface.java
 * Description:Local interface for TicketInfoBean.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.entitybean;

import javax.ejb.*;
import com.sams.learnweblogic7.airlines.businessobject.TicketDetails;
import java.rmi.RemoteException;
import java.sql.Date;

public interface TicketInfoInterface extends EJBLocalObject
{

//getter-setter methods for cmp fields
  public long getTicketId();
  public void setTicketId(long ticketId);

  public String getProfileId();
  public void setProfileId(String profileId);

  public String getStatus();
  public void setStatus(String status);

  public int getFlightId();
  public void setFlightId(int flightId);

  public Date getDepartureDate();
  public void setDepartureDate(Date departureDate);
}


[bookmark: app03list26]Listing C.26 TicketInfoBean.java


/******************************************************************************
 * Class Name:TicketInfoBean.java
 * Description:Implementation class of TicketInfoBean.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.entitybean;

import java.sql.Date;
import javax.ejb.EntityBean;
import javax.ejb.EntityContext;
import com.sams.learnweblogic7.airlines.businessobject.TicketDetails;

abstract public class TicketInfoBean implements EntityBean
{
  /**
   * The container assigned reference to the entity
   */
  private EntityContext context;

  public TicketInfoBean() {
  }

  //getter-setter methods for cmp fields
  abstract public long getTicketId();
  abstract public void setTicketId(long ticketId);
  abstract public String getProfileId() ;
  abstract public void setProfileId(String profileId);
  abstract public String getStatus();
  abstract public void setStatus(String status);
  abstract public int getFlightId();
  abstract public void setFlightId(int flightId);
  abstract public Date getDepartureDate();
  abstract public void setDepartureDate(Date departureDate);

  /**
   * Sets the context of the bean
   */
  public void setEntityContext(EntityContext ec) {
    context=ec;
  }

  /**
   * Clears the context of the bean
   */
  public void unsetEntityContext() {
    this.context=null;
  }

  /**
   * This method is called when the container picks this entity object
   * and assigns it to a specific entity object. Insert code here to
   * acquire any additional resources that it needs when it is in the
   * ready state.
   */
  public void ejbActivate() {
  }

  /**
   * This method is called when the container disassociates the bean
   * from the entity object identity and puts the instance back into
   * the pool of available instances. Insert code to release any
   * resources that should not be held while the instance is in the
   * pool.
   */
  public void ejbPassivate() {
  }

  /**
   * The container invokes this method on the bean whenever it
   * becomes necessary to synchronize the bean's state with the
   * state in the database. This method is called after the container
   * has loaded the bean's state from the database.
   */
  public void ejbLoad() {
  }

  /**
   * The container invokes this method on the bean whenever it
   * becomes necessary to synchronize the state in the database
   * with the state of the bean. This method is called before the
   * container extracts the fields and writes them into the database.
   */
  public void ejbStore() {
  }

  /**
   * This method is invoked when a client invokes the matching create()
   * on the home interface. Initialize the fields that will be used
   * by the container to create a record in the database.
   *
   * @param ticketId
   * @param profileId
   * @param departureDate
   * @param status
   * @param flightId
   * @return Returns the primary key of the new entity
   */
  public TicketInfoPK ejbCreate(long ticketId, String profileId, String status,
          int flightId, Date departureDate) {
    setTicketId(ticketId);
    setProfileId(profileId);
    setStatus(status);
    setFlightId(flightId);
    setDepartureDate(departureDate);
    return null;
  }

  /**
   * The container invokes this method after invoking the ejbCreate
   * method with the same arguments.
   * @param ticketId
   * @param profileId
   * @param departureDate
   * @param status
   * @param flightId
   */
  public void ejbPostCreate(long ticketId, String profileId, String status,
          int flightId, Date departureDate) {
  }

  /**
   * The container invokes this method in response to a client-invoked
   * remove request. Insert code to implement any actions before the
   * bean is removed from the database.
   */
  public void ejbRemove() {
  }
}


[bookmark: app03list27]Listing C.27 TicketInfoPK.java


/******************************************************************************
 * Class Name:TicketInfoPK.java
 * Description:Primary key class for TicketInfoBean.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.entitybean;

import java.io.Serializable;

public class TicketInfoPK implements Serializable
{
  public long ticketId;
  public TicketInfoPK() {
  }

   //Method hashcode using profile_id, flight_id
  public int hashCode() {
    return (200);
  }

  //Method compare class using profile_id, flight_id
  public boolean equals(Object that) {
    if (!(that instanceof TicketInfoPK))
      return false;

    TicketInfoPK tmp=(TicketInfoPK)that;
    return true;
  }
}











[bookmark: app03lev1sec6] EJBs: Session Beans (EJB Components)

You learned about session beans on Days 10 and 11. Listings C.28�C.33 are the detailed listings for each of the session beans described in Chapter 11 for the MVC application. These files are to be placed in the directory called ejb_components_src, discussed on Day 16.

[bookmark: app03list28]Listing C.28 CustomerServiceAgentHome.java


/******************************************************************************
 * Class Name:CustomerServiceAgentHome.java
 * Description:Home Interface for CustomerServiceAgent.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.sessionbean;

import javax.ejb.*;
import java.rmi.RemoteException;

public interface CustomerServiceAgentHome extends EJBHome
{
  public CustomerServiceAgentInterface create()
  throws CreateException, RemoteException;
}


[bookmark: app03list29]Listing C.29 CustomerServiceAgentInterface.java


/******************************************************************************
 * Class Name:CustomerServiceAgentInterface.java
 * Description:Remote Interface for CustomerServiceAgent.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.sessionbean;

import javax.ejb.*;
import java.rmi.RemoteException;
import com.sams.learnweblogic7.airlines.businessobject.*;
import com.sams.learnweblogic7.airlines.constants.*;
import com.sams.learnweblogic7.airlines.exception.*;

public interface CustomerServiceAgentInterface extends EJBObject
{
  public MVCAppValueObject authenticateUser(MVCAppValueObject objValue)
  throws RemoteException, GenericException;

  public MVCAppValueObject createUserProfile(MVCAppValueObject objValue)
  throws RemoteException, GenericException;

  public MVCAppValueObject viewAvailableFlights(MVCAppValueObject objValue)
  throws RemoteException, GenericException;
}


[bookmark: app03list30]Listing C.30 CustomerServiceAgentBean.java


/******************************************************************************
 * Class Name:CustomerServiceAgentBean.java
 * Description:Bean Implementation for CustomerServiceAgent.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.sessionbean;

import javax.ejb.*;
import java.util.*;
import javax.naming.*;
import javax.rmi.*;
import com.sams.learnweblogic7.airlines.businessobject.*;
import com.sams.learnweblogic7.airlines.constants.*;
import com.sams.learnweblogic7.airlines.entitybean.*;
import com.sams.learnweblogic7.airlines.exception.*;

public class CustomerServiceAgentBean implements javax.ejb.SessionBean
{
  public CustomerServiceAgentBean()
  {
  }

  // ---------------------------------------------------------------
  // private fields
  private SessionContext ctx;
  private String sep=System.getProperty( "line.separator" );

  // ---------------------------------------------------------------
  // SessionBean interface implementation
  public void ejbActivate()
  {
  }

  public void ejbPassivate()
  {
  }

  public void ejbRemove()
  {
  }

  public void setSessionContext(SessionContext ctx)
  {
    this.ctx=ctx;
  }

  // ---------------------------------------------------------------
  // create methods
  public void ejbCreate()
  {
  }

  // ---------------------------------------------------------------
  // business methods
  public MVCAppValueObject authenticateUser(MVCAppValueObject objValue)
          throws GenericException
  {
    String errorDesc="";
    PassengerHome passengerHomeObj=null;
    PassengerInterface passengerRemoteObj=null;
    MVCAppValueObject returnValueObject=null;

    try
    {
      passengerHomeObj=lookupPassengerHome();

      String profileID=
              (String)objValue.get(JspFieldConstants.LOGIN_PAGE_USER_NAME);
      String password=
              (String)objValue.get(JspFieldConstants.LOGIN_PAGE_PASSWORD);

      passengerRemoteObj=passengerHomeObj.findByPassword(profileID, password);

    }catch(javax.ejb.ObjectNotFoundException e)
    {
      errorDesc="Error while Authenticating User
              (Please check if User ID and Password are valid)" + sep;
      throw new GenericException(errorDesc);
    }
    catch(Exception exp)
    {
      throw new GenericException(exp);
    }

    if (passengerRemoteObj==null)
    {
      errorDesc="Error while Authenticating User
              (Please check if User ID and Password are valid)" + sep;
      throw new GenericException(errorDesc);
    }

    try
    {
      returnValueObject=createPassengerMVCValueObject(passengerRemoteObj);

        }catch(Exception exp)
    {
      errorDesc="Error while Authenticating User .... Internal error occurred"
              + sep;
      errorDesc=errorDesc + " Please try later ";
      throw new GenericException(errorDesc,exp);
    }

    return returnValueObject;
  }

  public MVCAppValueObject createUserProfile(MVCAppValueObject objValue)
          throws GenericException
  {
    String errorDesc="";
    MVCAppValueObject valueObj=new MVCAppValueObject();
    PassengerHome passengerHomeObj=null;
    PassengerInterface passengerRemoteObj=null;
    String profileID="";
    String password="";
    String firstName="";
    String lastName="";
    String address="";
    String phoneNo="";
    String emailID="";
    String cardNo="";
    String cardType="";
    String ccMonth="";
    String ccYear="";
    try
    {
      passengerHomeObj=lookupPassengerHome();

        }catch(Exception exp)
    {
      errorDesc="Error while creating the User Profile .... Internal error
              occurred" + sep;
      errorDesc=errorDesc + " Please try later ";
      exp.printStackTrace();
      throw new GenericException(errorDesc,exp);
    }

    profileID=
            (String)objValue.get(JspFieldConstants.REGISTER_USER_PROFILE_PAGE
            _USER_ID);
    password=(String)objValue.
            get(JspFieldConstants.REGISTER_USER_PROFILE_PAGE_PASSWORD);
    firstName=(String)objValue.
            get(JspFieldConstants.REGISTER_USER_PROFILE_PAGE_FIRST_NAME);
    lastName=(String)objValue.
            get(JspFieldConstants.REGISTER_USER_PROFILE_PAGE_LAST_NAME);
    address=(String)objValue.
            get(JspFieldConstants.REGISTER_USER_PROFILE_PAGE_ADDRESS);
    phoneNo=(String)objValue.
            get(JspFieldConstants.REGISTER_USER_PROFILE_PAGE_PHONE_NO);
    emailID=(String)objValue.
            get(JspFieldConstants.REGISTER_USER_PROFILE_PAGE_EMAIL_ADDRESS);
    cardNo=(String)objValue.
             get(JspFieldConstants.REGISTER_USER_PROFILE_PAGE_CC_NO);
    cardType=(String)objValue.
             get(JspFieldConstants.REGISTER_USER_PROFILE_PAGE_CC_TYPE);
    ccMonth=(String)objValue.
             get(JspFieldConstants.REGISTER_USER_PROFILE_PAGE_EXP_MONTH);
    ccYear=(String)objValue.
             get(JspFieldConstants.REGISTER_USER_PROFILE_PAGE_EXP_YEAR);
    try
    {
      passengerRemoteObj=passengerHomeObj.findByPrimaryKey(profileID);

    }catch(javax.ejb.ObjectNotFoundException e)
    {
      // here do nothing since this exception only means that the profileID
      // does not exist and user can go ahead with the registration.
    }
    catch(Exception e)
    {
      errorDesc="Error while creating the User Profile ....
              Internal error occurred" + sep;
      errorDesc=errorDesc + " Please try later ";
      throw new GenericException(errorDesc,e);
    }

    if (passengerRemoteObj !=null)
    {
      errorDesc="Error while creating the User Profile ....
              User Name already exists " + sep;
      errorDesc=errorDesc + " Please enter a different User Name ";
      throw new GenericException(errorDesc);
    }

    try
    {
     passengerRemoteObj=(PassengerInterface)PortableRemoteObject.
             narrow(passengerHomeObj.create(profileID,password,
             firstName,lastName,address,phoneNo,emailID,cardNo,cardType,
             Integer.parseInt(ccMonth),Integer.parseInt(ccYear)),
             PassengerInterface.class);

      PassengerProfile profileObj=new PassengerProfile();

      profileObj.setProfileID(profileID);
      profileObj.setPassword(password);
      profileObj.setFirstName(firstName);
      profileObj.setLastName(lastName);
      profileObj.setAddress(address);
      profileObj.setTelNo(phoneNo);
      profileObj.setEmailID(emailID);
      profileObj.setCardNumber(cardNo);
      profileObj.setCardType(cardType);
      profileObj.setExpirationMonth(Integer.parseInt(ccMonth));
      profileObj.setExpirationYear(Integer.parseInt(ccYear));

      valueObj.put(MVCConstants.PASSENGER_PROFILE, profileObj);

        }catch(Exception exp)
    {
      errorDesc="Error while creating the User Profile ....
              Internal error occurred" + sep;
      errorDesc=errorDesc + " Please try later ";
      throw new GenericException(errorDesc,exp);
    }
    return valueObj;
  }

  public MVCAppValueObject viewAvailableFlights(MVCAppValueObject objValue)
          throws GenericException
  {
    //first find out if there is an entry for a flight for the selected
   //date getting the FLIGHT home interface    String errorDesc="";
    MVCAppValueObject valueObj=new MVCAppValueObject();
    Collection col=null;

    try
    {
      FlightHome flightHomeObj=lookupFlightHome();
      String fromLocation=(String)objValue.
              get(JspFieldConstants.CHECK_AVAIL_FLIGHTS_PAGE_DEP_CITY);
      String toLocation=(String)objValue.
              get(JspFieldConstants.CHECK_AVAIL_FLIGHTS_PAGE_ARR_CITY);

      String day=(String)objValue.
              get(JspFieldConstants.CHECK_AVAIL_FLIGHTS_PAGE_DEP_DAY);
      String month=(String)objValue.
              get(JspFieldConstants.CHECK_AVAIL_FLIGHTS_PAGE_DEP_MONTH);
      String year=(String)objValue.
              get(JspFieldConstants.CHECK_AVAIL_FLIGHTS_PAGE_DEP_YEAR);
      Calendar buildSqlDate=Calendar.getInstance();
      buildSqlDate.set(Integer.parseInt(year), Integer.parseInt(month),
              Integer.parseInt(day));
      java.sql.Date bookDate=new java.sql.Date(buildSqlDate.getTime().getTime());
      col=flightHomeObj.findAvailableFlights(fromLocation, toLocation, bookDate);
   }catch(Exception exp)
    {
      errorDesc="Error while searching the available flights ...*.
              Internal error occurred" + sep;
      errorDesc=errorDesc + " Please try later ";
      throw new GenericException(errorDesc,exp);
    }
    if(col.isEmpty())
    {
      errorDesc="No Flights available for the selected date or location!";
      throw new GenericException(errorDesc);
    }
    try
    {
      Iterator it=col.iterator();
      Vector flightVec=new Vector();
      while (it.hasNext())
      {
        FlightInterface flightRemoteObj=(FlightInterface)PortableRemoteObject.
                narrow(it.next(), FlightInterface.class);
        flightVec.addElement(createFlightMVCValueObject(flightRemoteObj));
      }

      valueObj.put(MVCConstants.ALL_FLIGHTS_INFORMATION, flightVec);

        }catch(Exception exp)
    {
      errorDesc="Error while searching the available flights ....
              Internal error occurred" + sep;
      errorDesc=errorDesc + " Please try later ";
      throw new GenericException(errorDesc,exp);
    }

      return valueObj;
  }

  private MVCAppValueObject createPassengerMVCValueObject
          (PassengerInterface passengerRemoteObj) throws Exception
  {
        PassengerProfile profileObj=new PassengerProfile();

        profileObj.setProfileID(passengerRemoteObj.getProfileId());
        profileObj.setPassword(passengerRemoteObj.getPassword());
        profileObj.setFirstName(passengerRemoteObj.getFirstName());
        profileObj.setLastName(passengerRemoteObj.getLastName());
        profileObj.setAddress(passengerRemoteObj.getAddress());
        profileObj.setTelNo(passengerRemoteObj.getTelNo());
        profileObj.setCardNumber(passengerRemoteObj.getCardNumber());
        profileObj.setCardType(passengerRemoteObj.getCardType());
        profileObj.setExpirationMonth(passengerRemoteObj.getExpirationMonth());
        profileObj.setExpirationYear(passengerRemoteObj.getExpirationYear());

        MVCAppValueObject valueObj=new MVCAppValueObject();
        valueObj.put(MVCConstants.PASSENGER_PROFILE, profileObj);

    return valueObj;

    }

  private FlightDetails createFlightMVCValueObject
          (FlightInterface flightRemoteObj) throws Exception
  {
      FlightDetails flightDetailsBO=new FlightDetails();

      flightDetailsBO.setAirlineID(flightRemoteObj.getAirlineId());
      flightDetailsBO.setAirlineName(flightRemoteObj.getAirlineName());
      flightDetailsBO.setFlightDepartureTime(flightRemoteObj.getDepartureTime());
      flightDetailsBO.setFlightArrivalTime(flightRemoteObj.getArrivalTime());
      flightDetailsBO.setFlightID(flightRemoteObj.getFlightId());
      flightDetailsBO.setFromLocation(flightRemoteObj.getFromLocation());
      flightDetailsBO.setToLocation(flightRemoteObj.getToLocation());
      flightDetailsBO.setPrice(flightRemoteObj.getPrice());
      flightDetailsBO.setDepartureDate(flightRemoteObj.getFlightDepartureDate());
      return flightDetailsBO;
  }

  /**
     * Look up the Airline bean's home interface using JNDI.
     */
    private FlightHome lookupFlightHome()throws NamingException
    {
    Hashtable h=new Hashtable();
    h.put(Context.INITIAL_CONTEXT_FACTORY, MVCConstants.
            WEBLOGIC_INITIAL_CONTEXT_FACTORY);
    h.put(Context.PROVIDER_URL, MVCConstants.WEBLOGIC_PROVIDER_URL);
    Context ctx=new InitialContext(h);
    try {
      Object home=(FlightHome)ctx.lookup("Flight_Home");
      return (FlightHome) PortableRemoteObject.narrow(home, FlightHome.class);
    } catch (NamingException ne) {
      System.out.println("Unable to lookup the EJBHome.  Verify the ejb JNDI
              name FlightHome on the WebLogic server");
      ne.printStackTrace();
      throw ne;
    }
    }

  /**
     * Look up the Airline bean's home interface using JNDI.
     */
    private PassengerHome lookupPassengerHome()throws NamingException
    {
    Hashtable h=new Hashtable();
    h.put(Context.INITIAL_CONTEXT_FACTORY, MVCConstants.
            WEBLOGIC_INITIAL_CONTEXT_FACTORY);
    h.put(Context.PROVIDER_URL, MVCConstants.WEBLOGIC_PROVIDER_URL);
    Context ctx=new InitialContext(h);
    System.out.println("Initial context to look up CMP PassengerHome created "
            +ctx);
    try {
      Object home=(PassengerHome)ctx.lookup("Passenger");
      return (PassengerHome) PortableRemoteObject.narrow(home,
              PassengerHome.class);
    } catch (NamingException ne) {
      System.out.println("Unable to lookup the EJBHome.Verify the ejb
              JNDI name CustomerServiceAgentHome on the WebLogic server");
      throw ne;
    }
  }
}


[bookmark: app03list31]Listing C.31 TicketSalesAgentHome.java


/******************************************************************************
 * Class Name: TicketSalesAgentHome.java
 * Description:Home Interface for TicketSalesAgentBean.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.sessionbean;

import javax.ejb.*;
import java.rmi.RemoteException;

public interface TicketSalesAgentHome extends EJBHome
{
  public TicketSalesAgentInterface create()
  throws CreateException, RemoteException;
}


[bookmark: app03list32]Listing C.32 TicketSalesAgentInterface.java


/******************************************************************************
 * Class Name: TicketSalesAgentInterface.java
 * Description:Remote Interface for TicketSalesAgentBean.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.sessionbean;

import javax.ejb.*;
import com.sams.learnweblogic7.airlines.businessobject.*;
import com.sams.learnweblogic7.airlines.constants.*;
import com.sams.learnweblogic7.airlines.exception.*;
import java.rmi.RemoteException;

public interface TicketSalesAgentInterface extends EJBObject
{
  public MVCAppValueObject confirmBooking()
  throws RemoteException, GenericException;

  public MVCAppValueObject cancelBooking()
  throws RemoteException, GenericException;

  public MVCAppValueObject addOrder(MVCAppValueObject objValue)
  throws RemoteException, GenericException;

  public void putUserInformation(MVCAppValueObject objValue)
  throws RemoteException;

  public MVCAppValueObject getUserInformation()
  throws RemoteException, GenericException;

  public MVCAppValueObject getSessionData()
  throws RemoteException;

  public void setSessionData(MVCAppValueObject SessionData)
  throws RemoteException;

  public MVCAppValueObject getUserTicketInfo()
  throws RemoteException, GenericException;

}


[bookmark: app03list33]Listing C.33 TicketSalesAgentBean.java


/******************************************************************************
 * Class Name: TicketSalesAgentBean.java
 * Description:Bean Implementation for TicketSalesAgentBean.
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.sessionbean;

import java.sql.Date;
import javax.ejb.*;
import java.util.*;
import javax.naming.*;
import javax.rmi.*;
import com.sams.learnweblogic7.airlines.constants.*;
import com.sams.learnweblogic7.airlines.businessobject.*;
import com.sams.learnweblogic7.airlines.util.*;
import com.sams.learnweblogic7.airlines.entitybean.*;
import com.sams.learnweblogic7.airlines.exception.*;

public class TicketSalesAgentBean implements javax.ejb.SessionBean,
        javax.ejb.SessionSynchronization
{
  // ---------------------------------------------------------------
  // conversational state fields
  public MVCAppValueObject sessionData;
  // ---------------------------------------------------------------
  // private fields
  private SessionContext ctx;
  private String sep=System.getProperty( "line.separator" );

  public TicketSalesAgentBean()
  {
  }

  // ---------------------------------------------------------------
  // SessionBean interface implementation
  public void ejbActivate()
  {
  }

  public void ejbPassivate()
  {
  }

  public void ejbRemove()
  {
  }

  public void setSessionContext(SessionContext ctx)
  {
    this.ctx=ctx;
  }

  // ---------------------------------------------------------------
  // SessionSynchronization interface implementation
  public void afterBegin()
  {
  }

  public void afterCompletion(boolean committed)
  {
  }

  public void beforeCompletion()
  {
  }

  // ---------------------------------------------------------------
  // create methods
  public void ejbCreate()
  {
    sessionData=new MVCAppValueObject();
  }

  // ---------------------------------------------------------------
  // business methods
  public MVCAppValueObject confirmBooking() throws GenericException
  {
    String errorDesc="";
    MVCAppValueObject returnValueObj=new MVCAppValueObject();

    // get the data from the session
    PassengerProfile passengerProfileBO=(PassengerProfile)sessionData.
            get(MVCConstants.PASSENGER_PROFILE);
    FlightDetails flightDetailsBO=(FlightDetails)sessionData.
            get(MVCConstants.PASSENGER_FLIGHT_DETAILS);

    if (passengerProfileBO==null || flightDetailsBO==null)
    {
      errorDesc="Error while Confirming User Booking....
              Internal error occurred" + sep;
      errorDesc=errorDesc + " Please try later ";
      throw new GenericException(errorDesc);
    }

    try
    {
      // first, charge the credit card
      String ccNo=passengerProfileBO.getCardNumber();
      String ccType=passengerProfileBO.getCardType();
      String fullName=passengerProfileBO.getFirstName() + passengerProfileBO.
              getLastName();
      int expiryMonth=passengerProfileBO.getExpirationMonth();
      int expiryYear=passengerProfileBO.getExpirationYear();
      boolean ccFlag=new CreditCardProcessing().process(ccNo, ccType, fullName,
              expiryMonth, expiryYear);

    }catch(Exception exp)
    {
      errorDesc="Error while Processing the Credit Card" + sep;
      errorDesc=errorDesc + " Please enter the correct Credit Card Details ";
      throw new GenericException(errorDesc,exp);
    }

    try
    {
      // second, insert a row in the TICKETINFO table
      // and return a unique ticket number
      TicketInfoHome ticketInfoHomeObj=lookupTicketInfoHome();
      long ticketID=System.currentTimeMillis ();
      String profileID=passengerProfileBO.getProfileID();
      String status="confirmed";
      int flightId=flightDetailsBO.getFlightID();
      Date departureDate=flightDetailsBO.getDepartureDate();
      TicketInfoInterface ticketInfoRemoteObj=(TicketInfoInterface)
              PortableRemoteObject.narrow(ticketInfoHomeObj.create
              (ticketID,profileID,status,flightId,departureDate),
              TicketInfoInterface.class);
      TicketDetails ticketDetailsBO=new TicketDetails();
      ticketDetailsBO.setTicketID(ticketID);
      ticketDetailsBO.setProfileID(profileID);
      ticketDetailsBO.setStatus(status);
      ticketDetailsBO.setFlightID(flightId);
      ticketDetailsBO.setDepartureDate(departureDate);

      // now put the ticket details in the session
      sessionData.put(MVCConstants.PASSENGER_TICKET_DETAILS, ticketDetailsBO);
      // also put in the return object
      returnValueObj.put(MVCConstants.PASSENGER_TICKET_DETAILS, ticketDetailsBO);
      // commit the transaction
      // send the email with ticket details
      String emailAddress=passengerProfileBO.getEmailID();
      boolean emailFlag=new Email().sendEmail(emailAddress, "Ticket Confirmtion",
              ticketID+"");
    }catch(Exception exp)
    {
      errorDesc="Error while Confirming User Booking.... Internal error occurred"
              + sep;
      errorDesc=errorDesc + " Please try later ";
      throw new GenericException(errorDesc,exp);
    }
    return returnValueObj;
  }

  public MVCAppValueObject cancelBooking() throws GenericException
  {
    String errorDesc="";
    MVCAppValueObject returnValueObj=new MVCAppValueObject();
    try
    {
      // remove the ticket ordered from the session
      sessionData.remove(MVCConstants.PASSENGER_TICKET_DETAILS);
    }catch(Exception exp)
    {
      errorDesc="Error while Canceling User Booking.... Internal error occurred"
              + sep;
      errorDesc=errorDesc + " Please try later ";
      throw new GenericException(errorDesc,exp);
    }
    return returnValueObj;
  }

  public MVCAppValueObject addOrder(MVCAppValueObject objValue)
          throws GenericException
  {
    MVCAppValueObject returnValueObj=new MVCAppValueObject();
    try
    {
      // first get the flight id for a date that the user is interested in buying
      String strFlightID=(String)objValue.
              get(JspFieldConstants.DISPLAY_AVAIL_FLIGHTS_PAGE_FLIGHT_ID);
      int flightID=Integer.parseInt(strFlightID);
      String strDepartureDate=(String)objValue.
              get(JspFieldConstants.DISPLAY_AVAIL_FLIGHTS_PAGE_DEP_DATE);
      java.sql.Date departureDate=java.sql.Date.valueOf(strDepartureDate);

      // add the selected flight details in the user session
      FlightHome flightHomeObj=lookupFlightHome();
      FlightInterface flightRemoteObj=
flightHomeObj.findFlightForADate(flightID, departureDate);
      FlightDetails flightDetailsBO=createFlightMVCValueObject(flightRemoteObj);
      sessionData.put(MVCConstants.PASSENGER_FLIGHT_DETAILS, flightDetailsBO);
    }catch(Exception exp)
    {
      exp.printStackTrace();
      throw new GenericException(exp);
    }
    return returnValueObj;
  }

  public void putUserInformation(MVCAppValueObject objValue)
  {
    PassengerProfile passengerProfileObj=(PassengerProfile)objValue.
            get(MVCConstants.PASSENGER_PROFILE);
    sessionData.put(MVCConstants.PASSENGER_PROFILE, passengerProfileObj);
  }

  public MVCAppValueObject getUserInformation() throws GenericException
  {
    String errorDesc="";
    MVCAppValueObject userInfoValueObject=new MVCAppValueObject();
    PassengerProfile passengerProfileObj=(PassengerProfile)sessionData.
            get(MVCConstants.PASSENGER_PROFILE);
    if (passengerProfileObj==null)
    {
      errorDesc="Error while receiving the User Information.... Internal
              error occurred " + sep;
      errorDesc=errorDesc + " Please try later ";
      throw new GenericException(errorDesc);
    }
    userInfoValueObject.put(MVCConstants.PASSENGER_PROFILE, passengerProfileObj);

    return userInfoValueObject;
  }

  public MVCAppValueObject getUserTicketInfo()
  {
    Collection col=null;
    FlightHome flightHomeObj=null;
    MVCAppValueObject userInfoValueObject=new MVCAppValueObject();
    PassengerProfile passengerProfileObj=(PassengerProfile)sessionData.
            get(MVCConstants.PASSENGER_PROFILE);
    Vector tickets=new Vector();

    try
    {
      flightHomeObj=lookupFlightHome();
      TicketInfoHome ticketInfoHomeObj=lookupTicketInfoHome();
      col=ticketInfoHomeObj.findByProfileID(passengerProfileObj.getProfileID());
      if(col.isEmpty())
      {
        System.out.println("No ticket information avaialble ");
      }

      Iterator it=col.iterator();

      while (it.hasNext())
      {

        MVCAppValueObject flightInfoValueObject=new MVCAppValueObject();

        TicketInfoInterface ticketInfoRemoteObj=(TicketInfoInterface)
PortableRemoteObject.narrow(it.next(),TicketInfoInterface.class);
        TicketDetails ticketDetailsBO=new TicketDetails();
        ticketDetailsBO.setTicketID(ticketInfoRemoteObj.getTicketId());
        ticketDetailsBO.setProfileID(ticketInfoRemoteObj.getProfileId());
        ticketDetailsBO.setStatus(ticketInfoRemoteObj.getStatus());
        ticketDetailsBO.setFlightID(ticketInfoRemoteObj.getFlightId());
        ticketDetailsBO.setDepartureDate(ticketInfoRemoteObj.getDepartureDate());
        flightInfoValueObject.put(MVCConstants.PASSENGER_TICKET_DETAILS,
                ticketDetailsBO);

        // now that you have the ticket information, get the flight details
        //for that ticket
        FlightInterface flightRemoteObj=flightHomeObj.
                findFlightForADate(ticketInfoRemoteObj.getFlightId(),
                ticketInfoRemoteObj.getDepartureDate());
        FlightDetails flightDetailsBO=createFlightMVCValueObject(flightRemoteObj);
        flightInfoValueObject.put(MVCConstants.PASSENGER_FLIGHT_DETAILS,
                flightDetailsBO);
        tickets.addElement(flightInfoValueObject);
      }
    }
    catch(Exception e){
      System.out.println("Error in TicketSalesAgent - "+e);
      e.printStackTrace();
    }

    userInfoValueObject.put(MVCConstants.PASSENGER_TICKET_INFO, tickets);
    return userInfoValueObject;
  }
  // ---------------------------------------------------------------
  // get/set conversational state
  public MVCAppValueObject getSessionData()
  {
    return this.sessionData;
  }

  public void setSessionData(MVCAppValueObject sessionData)
  {
    this.sessionData=sessionData;
  }

  // --------------------------------------------------------
  /**
     * Look up the Airline bean's home interface using JNDI
     */
    private TicketInfoHome lookupTicketInfoHome() throws NamingException
    {
    Hashtable h=new Hashtable();
    h.put(Context.INITIAL_CONTEXT_FACTORY,
            MVCConstants.WEBLOGIC_INITIAL_CONTEXT_FACTORY);
    h.put(Context.PROVIDER_URL, MVCConstants.WEBLOGIC_PROVIDER_URL);
    Context ctx=new InitialContext(h);
    try {
      Object home=(TicketInfoHome)ctx.lookup("TicketInfo");
      return (TicketInfoHome) PortableRemoteObject.narrow(home,
              TicketInfoHome.class);

    } catch (NamingException ne) {
      System.out.println("Unable to lookup the EJBHome.  Verify the ejb
              JNDI name CustomerServiceAgentHome on the WebLogic server");
      throw ne;
    }
}

  /**
     * Look up the Flight bean's home interface using JNDI.
     */
    private FlightHome lookupFlightHome() throws NamingException
    {
    Hashtable h=new Hashtable();
    h.put(Context.INITIAL_CONTEXT_FACTORY,
            MVCConstants.WEBLOGIC_INITIAL_CONTEXT_FACTORY);
    h.put(Context.PROVIDER_URL, MVCConstants.WEBLOGIC_PROVIDER_URL);
    Context ctx=new InitialContext(h);
    try {
      Object home=(FlightHome)ctx.lookup("Flight_Home");
      return (FlightHome) PortableRemoteObject.narrow(home, FlightHome.class);
    } catch (NamingException ne) {
      System.out.println("Unable to lookup the EJBHome.
              Verify the ejb JNDI name FlightHome on the WebLogic server");
      throw ne;
    }
}

  private FlightDetails createFlightMVCValueObject
           (FlightInterface flightRemoteObj) throws Exception
  {
    FlightDetails flightDetailsBO=new FlightDetails();

    flightDetailsBO.setAirlineID(flightRemoteObj.getAirlineId());
    flightDetailsBO.setAirlineName(flightRemoteObj.getAirlineName());
    flightDetailsBO.setFlightDepartureTime(flightRemoteObj.getDepartureTime());
    flightDetailsBO.setFlightID(flightRemoteObj.getFlightId());
    flightDetailsBO.setFromLocation(flightRemoteObj.getFromLocation());
    flightDetailsBO.setToLocation(flightRemoteObj.getToLocation());
    flightDetailsBO.setPrice(flightRemoteObj.getPrice());
    flightDetailsBO.setFlightDuration(flightRemoteObj.getDuration());
    flightDetailsBO.setDepartureDate(flightRemoteObj.getFlightDepartureDate());
    return flightDetailsBO;
  }
}











[bookmark: app03lev1sec7] Business Objects (EJB Components)

These are general Java classes used to transport information between the different layers. Instead of beans being sent across the layers to the view end, the retrieved information is packaged into respective business objects and placed in MVCAppValueObjects. Listings C.34�C.38 are the detailed listings for each of the business objects. These files are to be placed in the directory called ejb_components_src, discussed on Day 16, and the deployable is to be put in the classpath where the Web components are compiled.

[bookmark: app03list34]Listing C.34 MVCAppValueFactory.java


/******************************************************************************
 * Class Name: MVCAppValueFactory.java
 * Description:Contains methods to get and set MVC value objects
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.businessobject;

import java.util.*;
import com.sams.learnweblogic7.airlines.exception.*;

public class MVCAppValueFactory
{
  public static MVCAppValueObject getMVCAppValueObject
          (javax.servlet.http.HttpServletRequest request)
          throws GenericException
  {
    MVCAppValueObject objMVCApp=new MVCAppValueObject();
    try
    {
      Enumeration enum=request.getParameterNames();
      while(enum.hasMoreElements())
      {
        String fieldName=(String)enum.nextElement();
        String fieldValue=request.getParameter(fieldName);
        System.out.println("**** FIELD NAME = " + fieldName);
        System.out.println("**** FIELD VALUE = " + fieldValue);
        fieldValue=(fieldValue==null)?"":fieldValue.trim();
        objMVCApp.put(fieldName, fieldValue);
      }
    }catch(Exception exp)
    {
      throw new GenericException(exp);
    }
    return objMVCApp;
  }
}


[bookmark: app03list35]Listing C.35 MVCAppValueObject.java


/******************************************************************************
 * Class Name: MVCAppValueObject.java
 * Description:MVCAppValueObject is the container for information from the
               client to server and vice versa
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.businessobject;

import java.util.*;
import java.io.*;

public class MVCAppValueObject
{

  private HashMap valueHash;

  public MVCAppValueObject()
  {
    valueHash=new HashMap();
  }

  public Object put(Object key, Object value)
  {
    return valueHash.put(key, value);
  }

  public Object get(Object key)
  {
    return valueHash.get(key);
  }

  public Object remove(Object key)
  {
      return valueHash.remove(key);
  }
}


[bookmark: app03list36]Listing C.36 PassengerProfile.java


/******************************************************************************
 * Class Name: PassengerProfile.java
 * Description:Business object for Passenger profile
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.businessobject;
import java.awt.*;

public class PassengerProfile extends java.lang.Object
{
  public PassengerProfile()
  {
  }

  public void setProfileID(java.lang.String profileID)
  {
      this.profileID=profileID;
  }

  public java.lang.String getProfileID()
  {
    return this.profileID;
  }

  public void setPassword(java.lang.String password)
  {
      this.password=password;
  }

  public java.lang.String getPassword()
  {
    return this.password;
  }

  public void setFirstName(java.lang.String firstName)
  {
      this.firstName=firstName;
  }

  public java.lang.String getFirstName()
  {
    return this.firstName;
  }

  public void setLastName(java.lang.String lastName)
  {
      this.lastName=lastName;
  }

  public java.lang.String getLastName()
  {
    return this.lastName;
  }

  public void setAddress(java.lang.String address)
  {
      this.address=address;
  }

  public java.lang.String getAddress()
  {
    return this.address;
  }

  public void setTelNo(java.lang.String telNo)
  {
      this.telNo=telNo;
  }

  public java.lang.String getTelNo()
  {
    return this.telNo;
  }

  public void setEmailID(java.lang.String emailID)
  {
      this.emailID=emailID;
  }

  public java.lang.String getEmailID()
  {
    return this.emailID;
  }

  public void setCardNumber(java.lang.String cardNumber)
  {
      this.cardNumber=cardNumber;
  }

  public java.lang.String getCardNumber()
  {
    return this.cardNumber;
  }

  public void setCardType(java.lang.String cardType)
  {
      this.cardType=cardType;
  }

  public java.lang.String getCardType()
  {
    return this.cardType;
  }

  public void setStartMonth(java.lang.String startMonth)
  {
      this.startMonth=startMonth;
  }

  public java.lang.String getStartMonth()
  {
    return this.startMonth;
  }

  public void setStartYear(java.lang.String startYear)
  {
      this.startYear=startYear;
  }

  public java.lang.String getStartYear()
  {
    return this.startYear;
  }

  public void setExpirationMonth(int expirationMonth)
  {
      this.expirationMonth=expirationMonth;
  }

  public int getExpirationMonth()
  {
    return this.expirationMonth;
  }

  public void setExpirationYear(int expirationYear)
  {
      this.expirationYear=expirationYear;
  }

  public int getExpirationYear()
  {
    return this.expirationYear;
  }

  protected java.lang.String profileID="";
  protected java.lang.String startYear="";
  protected java.lang.String address="";
  protected int expirationYear=0;
  protected java.lang.String startMonth="";
  protected java.lang.String firstName="";
  protected java.lang.String password="";
  protected java.lang.String cardType="";
  protected java.lang.String telNo="";
  protected int expirationMonth=0;
  protected java.lang.String emailID="";
  protected java.lang.String cardNumber="";
  protected java.lang.String lastName="";
}


[bookmark: app03list37]Listing C.37 FlightDetails.java


/******************************************************************************
 * Class Name: FlightDetails.java
 * Description:Business object for Flight Details
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.businessobject;

public class FlightDetails
{

  private java.sql.Date departure_date;
  public void setDepartureDate(java.sql.Date departure_date)
  {
    this.departure_date=departure_date;
  }
  public java.sql.Date getDepartureDate()
  {
    return departure_date;
  }

  private java.sql.Date bookingDate;
  public java.sql.Date getBookingDate()
  {
    return bookingDate;
  }
  public void setBookingTime(java.sql.Date bookingDate)
  {
    this.bookingDate=bookingDate;
  }


  private java.sql.Time bookingTime;
  public java.sql.Time getBookingTime()
  {
    return bookingTime;
  }
  public void setBookingTime(java.sql.Time bookingTime)
  {
    this.bookingTime=bookingTime;
  }

    private int ticketID;
  public int getTicketID()
  {
    return ticketID;
  }
  public void setTicketID(int ticketID)
  {
    this.ticketID=ticketID;
  }

    private int availableSeats;
  public int getAvailableSeats()
  {
    return availableSeats;
  }
  public void setAvailableSeats(int availableSeats)
  {
    this.availableSeats=availableSeats;
  }

  private int totalSeats;
  public int getTotalSeats()
  {
    return totalSeats;
  }
  public void setTotalSeats(int totalSeats)
  {
    this.totalSeats=totalSeats;
  }

  private double price;
  public double getPrice()
  {
    return price;
  }
  public void setPrice(double price)
  {
    this.price=price;
  }

  private double flightDuration;
  public double getFlightDuration()
  {
    return flightDuration;
  }
  public void setFlightDuration(double flightDuration)
  {
    this.flightDuration=flightDuration;
  }

  private java.sql.Time flightArrivalTime;
  public java.sql.Time getFlightArrivalTime()
  {
    return flightArrivalTime;
  }
  public void setFlightArrivalTime(java.sql.Time flightArrivalTime)
  {
    this.flightArrivalTime=flightArrivalTime;
  }

  private java.sql.Time flightDepartureTime;
  public java.sql.Time getFlightDepartureTime()
  {
    return flightDepartureTime;
  }
  public void setFlightDepartureTime(java.sql.Time flightDepartureTime)
  {
    this.flightDepartureTime=flightDepartureTime;
  }

    private String toLocation;
  public String getToLocation()
  {
    return toLocation;
  }
  public void setToLocation(String toLocation)
  {
    this.toLocation=toLocation;
  }

  private String fromLocation;
  public String getFromLocation()
  {
    return fromLocation;
  }
  public void setFromLocation(String fromLocation)
  {
    this.fromLocation=fromLocation;
  }

  private int flightID;
  public int getFlightID()
  {
    return flightID;
  }
  public void setFlightID(int flightID)
  {
    this.flightID=flightID;
  }

  private String airLineName;
  public String getAirlineName()
  {
    return airLineName;
  }

  public void setAirlineName(String airLineName)
  {
    this.airLineName=airLineName;
  }

  private int airlineID;
  public int getAirlineID()
  {
    return airlineID;
  }

  public void setAirlineID(int airlineID)
  {
    this.airlineID=airlineID;
  }
}


[bookmark: app03list38]Listing C.38 TicketDetails.java


/******************************************************************************
 * Class Name: TicketDetails.java
 * Description:Business object for Ticket Details
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/
package com.sams.learnweblogic7.airlines.businessobject;
import java.sql.Time;
import java.sql.Date;

public class TicketDetails extends java.lang.Object
{
  public TicketDetails()
  {
  }

  public void setTicketID(long ticketID)
  {
      this.ticketID=ticketID;
  }

  public long getTicketID()
  {
    return this.ticketID;
  }

  public void setFlightID(int flightID)
  {
      this.flightID=flightID;
  }

  public int getFlightID()
  {
    return this.flightID;
  }

  public void setProfileID(String profileID)
  {
      this.profileID=profileID;
  }

  public String getProfileID()
  {
    return this.profileID;
  }

  public void setStatus(java.lang.String status)
  {
      this.status=status;
  }

  public java.lang.String getStatus()
  {
    return this.status;
  }

  public void setDepartureDate(java.sql.Date departureDate)
  {
      this.departureDate=departureDate;
  }

  public java.sql.Date getDepartureDate()
  {
    return this.departureDate;
  }

  protected String profileID;
  protected int flightID;
  protected long ticketID;
  protected java.lang.String status="";
  protected java.sql.Date departureDate;
}











[bookmark: app03lev1sec8] Exception Files (EJB Components)

Listing C.39 is the generic exception class, into which any exception occurring in the application is packaged and sent across to the view end to be displayed to the user. This will be put into the ejb_components_src directory, described on Day 16.

[bookmark: app03list39]Listing C.39 GenericException.java


/******************************************************************************
 * Class Name: GenericException.java
 * Description: Generic Exception class
 * @author Mandar S. Chitnis, Pravin S. Tiwari, Lakshmi AM.       @version 11.5
 * Copyright (c) by Sams Publishing. All Rights Reserved.
******************************************************************************/

package com.sams.learnweblogic7.airlines.exception;

import java.util.*;
import java.io.*;
import java.sql.*;

 /**
*  This class is a type of Generic Exception for handling all types of
        Exception.
*  All the other custom exceptions will extend this exception.
*/

public class GenericException extends Exception
{
   private Exception exception=null;
   private String message="Internal Error Occurred ......
           Please try again later.";
   /** This is system independent Line seperator
    */
   private String sep=System.getProperty( "line.separator" );

  public GenericException(String message, Exception e )
  {
    this.message=message;
    exception=e;
  }

  public GenericException(String message)
  {
    this.message=message;
  }

  public GenericException(Exception e)
  {
    exception=e;
  }

  public String toString()
   {
     String line="" + sep;
     line=new java.util.Date(System.currentTimeMillis ()) + "  :
             Message ====)   " + message + sep;
     line=line + new java.util.Date(System.currentTimeMillis ()) + "  :
             Exception Details ====)   " + exception + "" +sep;
     return line;
   }

  public String getMessage()
  {
    return message;
  }
}











[bookmark: app03lev1sec9] Deployment Descriptors

Listings C.40�C.47 are the deployment descriptors used in the application. Next to the heading of each of these files, the location where the file is to be placed appears in parentheses.

[bookmark: app03list40]Listing C.40 application.xml (META-INF of deployable_components Directory)


<?xml version="1.0" encoding="UTF-8"?>

<!DOCTYPE application PUBLIC "-//Sun Microsystems, Inc.//DTD J2EE Application
        1.3//EN" "http://java.sun.com/dtd/application_1_3.dtd">

<application>
  <display-name>Airline Ticket Booking Application</display-name>
  <description>Airline Ticket Booking Application</description>
   <module>
    <ejb>AirlinesEJBApp.jar</ejb>
  </module>
  <module>
    <web>
      <web-uri>AirlinesWebApp.war</web-uri>
      <context-root>AirlinesApp</context-root>
    </web>
  </module>
</application>


[bookmark: app03list41]Listing C.41 web.xml (Web Component)


<!DOCTYPE web-app PUBLIC "-//Sun Microsystems, Inc.//DTD Web Application
        2.2//EN" "http://java.sun.com/j2ee/dtds/web-app_2_2.dtd">
<web-app>
  <display-name>Shopping App servlet</display-name>
  <servlet>
  <servlet-name>
    com_sams_learnweblogic7_airlines_servlet_AirlineTicketBookingServlet
  </servlet-name>
  <servlet-class>
    com.sams.learnweblogic7.airlines.servlet.AirlineTicketBookingServlet
  </servlet-class>
  </servlet>
  <servlet-mapping>
    <servlet-name>
      com_sams_learnweblogic7_airlines_servlet_AirlineTicketBookingServlet
    </servlet-name>
    <url-pattern>/AirlineTicketBookingServlet</url-pattern>
  </servlet-mapping>
  <servlet>
    <servlet-name>Welcome</servlet-name>
    <jsp-file>CheckAvailFlightsPage.jsp</jsp-file>
  </servlet>
  <servlet-mapping>
    <servlet-name>Welcome</servlet-name>
    <url-pattern>/Welcome</url-pattern>
  </servlet-mapping>
  <servlet>
    <servlet-name>ErrorServlet</servlet-name>
    <jsp-file>Error.jsp</jsp-file>
  </servlet>
  <servlet-mapping>
    <servlet-name>ErrorServlet</servlet-name>
    <url-pattern>/ErrorPage</url-pattern>
  </servlet-mapping>
  <servlet>
    <servlet-name>ViewAvaliableFlights</servlet-name>
    <jsp-file>ViewAvailFlightsPage.jsp</jsp-file>
  </servlet>
  <servlet-mapping>
    <servlet-name>ViewAvaliableFlights</servlet-name>
    <url-pattern>/ViewAvailFlightsPage</url-pattern>
  </servlet-mapping>
  <servlet>
    <servlet-name>LoginServlet</servlet-name>
    <jsp-file>Login.jsp</jsp-file>
  </servlet>
  <servlet-mapping>
    <servlet-name>LoginServlet</servlet-name>
    <url-pattern>/Login</url-pattern>
  </servlet-mapping>
  <servlet>
    <servlet-name>ConfirmationServlet</servlet-name>
    <jsp-file>ConfirmFlightDetails.jsp</jsp-file>
  </servlet>
  <servlet-mapping>
    <servlet-name>ConfirmationServlet</servlet-name>
    <url-pattern>/DisplayConfirmation</url-pattern>
  </servlet-mapping>
  <servlet>
    <servlet-name>ThankYouServlet</servlet-name>
    <jsp-file>Message.jsp</jsp-file>
  </servlet>
  <servlet-mapping>
    <servlet-name>ThankYouServlet</servlet-name>
    <url-pattern>/Message</url-pattern>
  </servlet-mapping>
   <servlet>
    <servlet-name>RegisterUserServlet</servlet-name>
    <jsp-file>RegisterUserProfilePage.jsp</jsp-file>
  </servlet>
  <servlet-mapping>
    <servlet-name>RegisterUserServlet</servlet-name>
    <url-pattern>/RegisterUserProfilePage</url-pattern>
  </servlet-mapping>
  <servlet>
    <servlet-name>ViewProfileServlet</servlet-name>
    <jsp-file>ViewUserProfilePage.jsp</jsp-file>
  </servlet>
  <servlet-mapping>
    <servlet-name>ViewProfileServlet</servlet-name>
    <url-pattern>/ViewUserProfilePage</url-pattern>
  </servlet-mapping>
  <servlet>
    <servlet-name>ViewFlightDetailsServlet</servlet-name>
    <jsp-file>ViewFlightDetailsPage.jsp</jsp-file>
  </servlet>
  <servlet-mapping>
    <servlet-name>ViewFlightDetailsServlet</servlet-name>
    <url-pattern>/ViewFlightDetails</url-pattern>
  </servlet-mapping>
  <session-config>
    <session-timeout>30</session-timeout>
  </session-config>
  <taglib>
  <taglib-uri>weblogic-tags.tld</taglib-uri>
  <taglib-location>/WEB-INF/lib/weblogic-tags.jar</taglib-location>
  </taglib>
</web-app></web-app>


[bookmark: app03list42]Listing C.42 weblogic.xml (Web Component)


<!DOCTYPE weblogic-web-app PUBLIC "-//BEA Systems, Inc.//DTD Web Application 7.0
        //EN" "http://www.bea.com/servers/wls700/dtd/weblogic-web-jar.dtd">
<weblogic-web-app>
  <jsp-descriptor>
    <jsp-param>
     <param-name>
       pageCheckSeconds
     </param-name>
     <param-value>
       1
     </param-value>
    </jsp-param>
    <jsp-param>
     <param-name>
       verbose
     </param-name>
     <param-value>
       true
     </param-value>
    </jsp-param>
  </jsp-descriptor>
</weblogic-web-app>


[bookmark: app03list43]Listing C.43 ejb-jar.xml (EJB Component)


<?xml version="1.0"?>

<!DOCTYPE ejb-jar PUBLIC
'-//Sun Microsystems, Inc.//DTD Enterprise JavaBeans 2.0//EN'
'http://java.sun.com/dtd/ejb-jar_2_0.dtd'>
<ejb-jar>
  <enterprise-beans>
    <session>
      <ejb-name>CustomerServiceAgentBean</ejb-name>
      <home>
        com.sams.learnweblogic7.airlines.sessionbean.CustomerServiceAgentHome
      </home>
      <remote>
        com.sams.learnweblogic7.airlines.sessionbean.CustomerServiceAgentInterface
      </remote>
      <ejb-class>
        com.sams.learnweblogic7.airlines.sessionbean.CustomerServiceAgentBean
      </ejb-class>
      <session-type>Stateless</session-type>
      <transaction-type>Container</transaction-type>
    </session>
    <entity>
      <ejb-name>Flight</ejb-name>
      <local-home>
        com.sams.learnweblogic7.airlines.entitybean.FlightHome
      </local-home>
      <local>
        com.sams.learnweblogic7.airlines.entitybean.FlightInterface
      </local>
      <ejb-class>
        com.sams.learnweblogic7.airlines.entitybean.FlightBean
      </ejb-class>
      <persistence-type>Container</persistence-type>
      <prim-key-class>
        com.sams.learnweblogic7.airlines.entitybean.FlightPK
      </prim-key-class>
      <reentrant>False</reentrant>
      <cmp-version>2.x</cmp-version>
      <abstract-schema-name>Flight</abstract-schema-name>
      <cmp-field>
          <field-name>available_seats</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>flight_departure_date</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>total_seats</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>price</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>duration</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>arrival_time</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>departure_time</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>to_location</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>from_location</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>flight_id</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>airline_name</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>airline_id</field-name>
      </cmp-field>
      <query>
        <query-method>
          <method-name>findAvailableFlights</method-name>
          <method-params>
            <method-param>java.lang.String</method-param>
            <method-param>java.lang.String</method-param>
            <method-param>java.sql.Date</method-param>
          </method-params>
        </query-method>
          <ejb-ql>
<![CDATA[SELECT OBJECT(a) FROM Flight AS a WHERE a.from_location = ?1 AND
        a.to_location = ?2 AND a.flight_departure_date = ?3]]>
        </ejb-ql>
      </query>
      <query>
        <query-method>
            <method-name>findFlightForADate</method-name>
            <method-params>
                <method-param>int</method-param>
                <method-param>java.sql.Date</method-param>
            </method-params>
        </query-method>
        <ejb-ql>
<![CDATA[SELECT OBJECT(a) FROM Flight AS a WHERE a.flight_id = ?1 AND
        a.flight_departure_date = ?2]]>
        </ejb-ql>
      </query>
    </entity>
    <entity>
      <ejb-name>Passenger</ejb-name>
      <local-home>
        com.sams.learnweblogic7.airlines.entitybean.PassengerHome
      </local-home>
      <local>
        com.sams.learnweblogic7.airlines.entitybean.PassengerInterface
      </local>
      <ejb-class>
        com.sams.learnweblogic7.airlines.entitybean.PassengerBean
      </ejb-class>
      <persistence-type>Container</persistence-type>
      <prim-key-class>java.lang.String</prim-key-class>
      <reentrant>False</reentrant>
      <abstract-schema-name>Passenger</abstract-schema-name>
      <cmp-field>
          <field-name>expiration_year</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>expiration_month</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>card_type</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>card_number</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>email_id</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>tel_no</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>address</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>last_name</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>first_name</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>password</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>profile_id</field-name>
      </cmp-field>
      <primkey-field>profile_id</primkey-field>
      <query>
        <query-method>
            <method-name>findByPassword</method-name>
            <method-params>
                <method-param>java.lang.String</method-param>
                <method-param>java.lang.String</method-param>
            </method-params>
        </query-method>
        <ejb-ql>
<![CDATA[SELECT OBJECT(a) FROM Passenger AS a WHERE a.profile_id = ?1
         AND a.password = ?2]]>
        </ejb-ql>
      </query>
    </entity>
    <entity>
      <ejb-name>TicketInfo</ejb-name>
      <local-home>
        com.sams.learnweblogic7.airlines.entitybean.TicketInfoHome
      </local-home>
      <local>
        com.sams.learnweblogic7.airlines.entitybean.TicketInfoInterface
      </local>
      <ejb-class>
        com.sams.learnweblogic7.airlines.entitybean.TicketInfoBean
      </ejb-class>
      <persistence-type>Container</persistence-type>
      <prim-key-class>
        com.sams.learnweblogic7.airlines.entitybean.TicketInfoPK
      </prim-key-class>
      <reentrant>False</reentrant>
      <abstract-schema-name>TicketInfoEJB</abstract-schema-name>
      <cmp-field>
          <field-name>flight_id</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>status</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>profile_id</field-name>
      </cmp-field>
      <cmp-field>
          <field-name>ticket_id</field-name>
      </cmp-field>
      <cmp-field>
        <field-name>departureDate</field-name>
      </cmp-field>
      <query>
        <query-method>
            <method-name>findByProfileID</method-name>
            <method-params>
                <method-param>java.lang.String</method-param>
            </method-params>
        </query-method>
        <ejb-ql>
  <![CDATA[SELECT OBJECT(a) FROM TicketInfoEJB AS a WHERE a.profile_id = ?1]]>
        </ejb-ql>
      </query>
    </entity>
    <session>
      <ejb-name>TicketSalesAgent</ejb-name>
      <home>
        com.sams.learnweblogic7.airlines.sessionbean.TicketSalesAgentHome
      </home>
      <remote>
        com.sams.learnweblogic7.airlines.sessionbean.TicketSalesAgentInterface
      </remote>
      <ejb-class>
        com.sams.learnweblogic7.airlines.sessionbean.TicketSalesAgentBean
      </ejb-class>
      <session-type>Stateful</session-type>
      <transaction-type>Container</transaction-type>
    </session>
  </enterprise-beans>
  <assembly-descriptor>
    <container-transaction>
      <method>
        <ejb-name>TicketSalesAgent</ejb-name>
        <method-name>*</method-name>
      </method>
      <trans-attribute>Required</trans-attribute>
    </container-transaction>
    <container-transaction>
      <method>
        <ejb-name>Flight</ejb-name>
        <method-name>*</method-name>
      </method>
      <trans-attribute>Required</trans-attribute>
    </container-transaction>
    <container-transaction>
      <method>
        <ejb-name>CustomerServiceAgentBean</ejb-name>
        <method-name>*</method-name>
      </method>
      <trans-attribute>Required</trans-attribute>
    </container-transaction>
  </assembly-descriptor>
</ejb-jar>


[bookmark: app03list44]Listing C.44 weblogic-ejb-jar.xml (EJB Component)


<?xml version="1.0"?>
<!DOCTYPE weblogic-ejb-jar PUBLIC '-//BEA Systems, Inc.//DTD WebLogic 7.0.0
        EJB//EN' 'http://www.bea.com/servers/wls700/dtd/weblogic-ejb-jar.dtd'>
<weblogic-ejb-jar>
    <weblogic-enterprise-bean>
        <ejb-name>TicketSalesAgent</ejb-name>
        <jndi-name>TicketSalesAgent</jndi-name>
    </weblogic-enterprise-bean>
    <weblogic-enterprise-bean>
        <ejb-name>Flight</ejb-name>
        <entity-descriptor>
            <persistence>
                <persistence-type>
                    <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
                    <type-version>7.0</type-version>
                    <type-storage>
                      META-INF/weblogic-cmp-rdbms-jar-Flight.xml
                    </type-storage>
                </persistence-type>
                <persistence-use>
                    <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
                    <type-version>7.0</type-version>
                </persistence-use>
            </persistence>
        </entity-descriptor>
        <local-jndi-name>Flight_Home</local-jndi-name>
    </weblogic-enterprise-bean>
    <weblogic-enterprise-bean>
        <ejb-name>TicketInfo</ejb-name>
        <entity-descriptor>
            <persistence>
                <persistence-type>
                    <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
                    <type-version>7.0</type-version>
                    <type-storage>
                      META-INF/weblogic-cmp-rdbms-jar-TicketInfo.xml
                    </type-storage>
                </persistence-type>
                <persistence-use>
                    <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
                    <type-version>7.0</type-version>
                </persistence-use>
            </persistence>
        </entity-descriptor>
        <local-jndi-name>TicketInfo</local-jndi-name>
    </weblogic-enterprise-bean>
    <weblogic-enterprise-bean>
        <ejb-name>Passenger</ejb-name>
        <entity-descriptor>
            <persistence>
                <persistence-type>
                    <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
                    <type-version>7.0</type-version>
                    <type-storage>
                      META-INF/weblogic-cmp-rdbms-jar-Passenger.xml
                    </type-storage>
                </persistence-type>
                <persistence-use>
                    <type-identifier>WebLogic_CMP_RDBMS</type-identifier>
                    <type-version>7.0</type-version>
                </persistence-use>
            </persistence>
        </entity-descriptor>
        <local-jndi-name>Passenger</local-jndi-name>
    </weblogic-enterprise-bean>
    <weblogic-enterprise-bean>
        <ejb-name>CustomerServiceAgentBean</ejb-name>
        <jndi-name>CustomerServiceAgentBean</jndi-name>
    </weblogic-enterprise-bean>
</weblogic-ejb-jar>


[bookmark: app03list45]Listing C.45 weblogic-cmp-rdbms-jar-Flight.xml (EJB Component)


<!DOCTYPE weblogic-rdbms-jar PUBLIC
 '-//BEA Systems, Inc.//DTD WebLogic 7.0.0 EJB RDBMS Persistence//EN'
 'http://www.bea.com/servers/wls700/dtd/weblogic-rdbms20-persistence-700.dtd'>
<weblogic-rdbms-jar>
    <weblogic-rdbms-bean>
        <ejb-name>Flight</ejb-name>
        <data-source-name>ejb-datasource-learnweblogic7</data-source-name>
        <table-map>
            <table-name>flight</table-name>
            <field-map>
                <cmp-field>airline_id</cmp-field>
                <dbms-column>airline_id</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>airline_name</cmp-field>
                <dbms-column>airline_name</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>flight_id</cmp-field>
                <dbms-column>flight_id</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>from_location</cmp-field>
                <dbms-column>from_location</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>to_location</cmp-field>
                <dbms-column>to_location</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>departure_time</cmp-field>
                <dbms-column>departure_time</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>arrival_time</cmp-field>
                <dbms-column>arrival_time</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>duration</cmp-field>
                <dbms-column>duration</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>total_seats</cmp-field>
                <dbms-column>total_seats</dbms-column>
            </field-map>
        </table-map>
        <table-map>
            <table-name>flight_details</table-name>
            <field-map>
                <cmp-field>flight_id</cmp-field>
                <dbms-column>flight_id</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>price</cmp-field>
                <dbms-column>price</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>flight_departure_date</cmp-field>
                <dbms-column>flight_departure_date</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>available_seats</cmp-field>
                <dbms-column>available_seats</dbms-column>
            </field-map>
        </table-map>
    </weblogic-rdbms-bean>
    <create-default-dbms-tables>true</create-default-dbms-tables>
</weblogic-rdbms-jar>


[bookmark: app03list46]Listing C.46 weblogic-cmp-rdbms-jar-Passenger.xml (EJBComponent)


<!DOCTYPE weblogic-rdbms-jar PUBLIC
 '-//BEA Systems, Inc.//DTD WebLogic 7.0.0 EJB RDBMS Persistence//EN'
 'http://www.bea.com/servers/wls700/dtd/weblogic-rdbms20-persistence-700.dtd'>
<weblogic-rdbms-jar>
    <weblogic-rdbms-bean>
        <ejb-name>Passenger</ejb-name>
        <data-source-name>examples-dataSource-demoPool</data-source-name>
        <table-map>
            <table-name>passenger_profile</table-name>
            <field-map>
                <cmp-field>profile_id</cmp-field>
                <dbms-column>profile_id</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>password</cmp-field>
                <dbms-column>password</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>first_name</cmp-field>
                <dbms-column>first_name</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>last_name</cmp-field>
                <dbms-column>last_name</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>address</cmp-field>
                <dbms-column>address</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>tel_no</cmp-field>
                <dbms-column>tel_no</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>email_id</cmp-field>
                <dbms-column>email_id</dbms-column>
            </field-map>
        </table-map>
        <table-map>
            <table-name>credit_card_details</table-name>
            <field-map>
                <cmp-field>profile_id</cmp-field>
                <dbms-column>profile_id</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>card_number</cmp-field>
                <dbms-column>card_number</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>card_type</cmp-field>
                <dbms-column>card_type</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>expiration_month</cmp-field>
                <dbms-column>expiration_month</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>expiration_year</cmp-field>
                <dbms-column>expiration_year</dbms-column>
            </field-map>
        </table-map>
    </weblogic-rdbms-bean>
</weblogic-rdbms-jar>


[bookmark: app03list47]Listing C.47 weblogic-cmp-rdbms-TicketInfo.xml (EJB Component)


<!DOCTYPE weblogic-rdbms-jar PUBLIC
 '-//BEA Systems, Inc.//DTD WebLogic 7.0.0 EJB RDBMS Persistence//EN'
 'http://www.bea.com/servers/wls700/dtd/weblogic-rdbms20-persistence-700.dtd'>
<weblogic-rdbms-jar>
    <weblogic-rdbms-bean>
        <ejb-name>TicketInfo</ejb-name>
        <data-source-name>examples-dataSource-demoPool</data-source-name>
        <table-map>
            <table-name>ticket_info</table-name>
            <field-map>
                <cmp-field>ticket_id</cmp-field>
                <dbms-column>ticket_id</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>profile_id</cmp-field>
                <dbms-column>profile_id</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>status</cmp-field>
                <dbms-column>status</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>flight_id</cmp-field>
                <dbms-column>flight_id</dbms-column>
            </field-map>
            <field-map>
                <cmp-field>departureDate</cmp-field>
                <dbms-column>flight_departure_date</dbms-column>
            </field-map>
        </table-map>
    </weblogic-rdbms-bean>
</weblogic-rdbms-jar>











[bookmark: app03lev1sec10] Batch Files

Listings C.48�C.50 are the batch files meant to compile the source code present in the directories ejb_components_src and web_components_src, and finally put the deployables into the deployable_components directory. Execute the batch files in the order of their listing.

[bookmark: app03list48]Listing C.48 compile_ejb_components.cmd


rem #############################################################################
rem                   Name of file:compile_ejb_components
rem               COMPILING AND CREATING JAR FILE FOR EJB APPLICATION
rem #############################################################################

set WEBLOGIC_DOMAIN=C:\bea\user_domains\mvc_app_domain
set DEVELOP_DIR=C:\MVC_Application
set EJB_DIR=%DEVELOP_DIR%\ejb_components_src
set DEPLOY_DIR=%DEVELOP_DIR%\deployable_components
call %WEBLOGIC_DOMAIN%\setEnv
set CLASSPATH=%CLASSPATH%;%EJB_DIR%;%WEB_DIR%

cd %EJB_DIR%

rem ##### creating the deploy directory to create the deployable structure
rem       within this #####
mkdir deploy
cd deploy

rem ##### creating the deploy_jars directory to put the intermediate deployable
rem       jar into this #####
mkdir deploy_jars

rem ### creating the META-INF directory to place the xml files within this ###
mkdir META-INF

rem ### copying the xml files into the META-INF directory ##
copy %EJB_DIR%\*.xml .\META-INF

rem ### compiling the java files into the deploy directory ###
javac -d %EJB_DIR%\deploy %EJB_DIR%\*.java
cd %EJB_DIR%\deploy

rem ### creating the intermediate jar file and copying into the META-INF
rem       directory ###
jar cv0f TempEJBApp.jar META-INF/ com
copy TempEJBApp.jar %EJB_DIR%\deploy\deploy_jars

rem ### creating the final EJB deployable and copying into deployable_
rem    components directory###
cd %EJB_DIR%\deploy\deploy_jars
java weblogic.ejbc -keepgenerated TempEJBApp.jar AirlinesEJBApp.jar
copy AirlinesEJBApp.jar %DEPLOY_DIR%


[bookmark: app03list49]Listing C.49 compile_web_components.cmd


rem #############################################################################
rem                   Name of file:compile_web_components
rem            COMPILING AND CREATING WAR FILE FOR WEB APPLICATION
rem #############################################################################

set WEBLOGIC_DOMAIN=C:\bea\user_domains\mvc_app_domain
set DEVELOP_DIR=C:\MVC_Application
set WEB_DIR=%DEVELOP_DIR%\web_components_src
set DEPLOY_DIR=%DEVELOP_DIR%\deployable_components
set EJB_DIR=%DEVELOP_DIR%\ejb_components_src
call %WEBLOGIC_DOMAIN%\setEnv
set CLASSPATH=%CLASSPATH%;%EJB_DIR%\deploy;

rem ##### creating the deploy directory to put in the deployable structure.
rem       Then adding jsp files into it #####
cd %WEB_DIR%
mkdir deploy
cd %WEB_DIR%\deploy
copy %WEB_DIR%\*.jsp .

rem ##### creating images directory and putting all image files into it #####
cd %WEB_DIR%\deploy
mkdir images
cd images
copy %WEB_DIR%\*.jpg .

rem ##### creating WEB-INF directory and copying all the xml and jsp files
rem       into this directory #####
cd %WEB_DIR%\deploy
mkdir WEB-INF
cd WEB-INF
copy %WEB_DIR%\*.xml .

rem ##### creating the lib directory to put in the tld files #####
cd %WEB_DIR%\deploy\WEB-INF
mkdir lib
cd lib
copy %WEB_DIR%\weblogic-tags.tld .

rem ##### creating classes directory and compiling all the java code into it #####
cd %WEB_DIR%\deploy\WEB-INF
mkdir classes
cd classes
javac -d . %WEB_DIR%\*.java

rem ##### creating deployable war file #####
cd %WEB_DIR%\deploy
jar -cv0f AirlinesWebApp.war .

rem ##### copying the deployable war file into the deployable_
rem       components directory#####
copy AirlinesWebApp.war %DEPLOY_DIR%


[bookmark: app03list50]Listing C.50 create_deployable_ear.cmd


rem #############################################################################
rem                  Name of file:create_deployable_ear
rem            COMPILING AND CREATING JAR FILE FOR EJB APPLICATION
rem #############################################################################

set WEBLOGIC_DOMAIN=C:\bea\user_domains\mvc_app_domain
set DEVELOP_DIR=C:\MVC_Application
set EJB_DIR=%DEVELOP_DIR%\ejb_components_src
set DEPLOY_DIR=%DEVELOP_DIR%\deployable_components
call %WEBLOGIC_DOMAIN%\setEnv

rem ##### creating the final deployable application file #####
cd %DEPLOY_DIR%
jar -cv0f AirlinesApp.ear .











[bookmark: app03lev1sec11] SQL Script

Listing C.51 is to be used to create the tables in PointBase. After creating the user, these commands can be run on the console. Alternatively, you can run this file in PointBase by running the command file listed in C.52.

[bookmark: app03list51]Listing C.51 pointbase_setup.sql


CREATE TABLE "SYSTEM"."CREDIT_CARD_DETAILS" (
   "PROFILE_ID" DECIMAL(10,0),
   "CARD_NUMBER" VARCHAR(20),
   "CARD_TYPE" VARCHAR(20),
   "EXPIRATION_MONTH" VARCHAR(20),
   "EXPIRATION_YEAR" VARCHAR(20) );

COMMIT;

CREATE TABLE "SYSTEM"."FLIGHT" (
   "AIRLINE_ID" DECIMAL(10,0),
   "AIRLINE_NAME" VARCHAR(20),
   "FROM_LOCATION" VARCHAR(20),
   "TO_LOCATION" VARCHAR(20),
   "DEPARTURE_TIME" TIME,
   "ARRIVAL_TIME" TIME,
   "DURATION" DECIMAL(5,2),
   "TOTAL_SEATS" DECIMAL(3,0),
   "FLIGHT_ID" DECIMAL(10,0) NOT NULL );

COMMIT;

ALTER TABLE "SYSTEM"."FLIGHT" ADD CONSTRAINT "PK_FLIGHT_ID" PRIMARY KEY
        ("FLIGHT_ID");

COMMIT;

CREATE TABLE "SYSTEM"."FLIGHT_DETAILS" (
   "FLIGHT_ID" DECIMAL(10,0) NOT NULL,
   "FLIGHT_DEPARTURE_DATE" DATE NOT NULL,
   "PRICE" DECIMAL(6,2),
   "AVAILABLE_SEATS" DECIMAL(3,0) );

COMMIT;

ALTER TABLE "SYSTEM"."FLIGHT_DETAILS" ADD CONSTRAINT "PK_FLIGHT_DETAILS_
        COMPOSITE" PRIMARY KEY ( "FLIGHT_ID", "FLIGHT_DEPARTURE_DATE" );

COMMIT;

CREATE TABLE "SYSTEM"."PASSENGER_PROFILE" (
   "PROFILE_ID" DECIMAL(10,0) NOT NULL,
   "PASSWORD" VARCHAR(20),
   "FIRST_NAME" VARCHAR(20),
   "LAST_NAME" VARCHAR(20),
   "ADDRESS" VARCHAR(20),
   "TEL_NO" VARCHAR(20),
   "EMAIL_ID" VARCHAR(20) );

COMMIT;

ALTER TABLE "SYSTEM"."PASSENGER_PROFILE" ADD CONSTRAINT "PK_PROFILE_ID"
        PRIMARY KEY ( "PROFILE_ID" );

COMMIT;

CREATE TABLE "SYSTEM"."TICKET_INFO" (
   "TICKET_ID" DECIMAL(30,0) NOT NULL,
   "FLIGHT_ID" DECIMAL(10,0),
   "PROFILE_ID" DECIMAL(10,0),
   "FLIGHT_DEPARTURE_DATE" DATE,
   "STATUS" VARCHAR(20) );

COMMIT;

ALTER TABLE "SYSTEM"."TICKET_INFO" ADD CONSTRAINT "PK_TICKET_ID" PRIMARY KEY
         ( "TICKET_ID" );

COMMIT;

ALTER TABLE "SYSTEM"."CREDIT_CARD_DETAILS" ADD CONSTRAINT "FK_CC_PROFILE_ID"
        FOREIGN KEY ( "PROFILE_ID" ) REFERENCES "SYSTEM"."PASSENGER_PROFILE"
        ( "PROFILE_ID" ) ON UPDATE no action ON DELETE no action;

COMMIT;

ALTER TABLE "SYSTEM"."FLIGHT_DETAILS" ADD CONSTRAINT "FK_FLIGHT_ID" FOREIGN KEY
        ( "FLIGHT_ID" ) REFERENCES "SYSTEM"."FLIGHT" ( "FLIGHT_ID" ) ON UPDATE
        no action ON DELETE no action;

COMMIT;

ALTER TABLE "SYSTEM"."TICKET_INFO" ADD CONSTRAINT "FK_FLIGHT_ID_DATE" FOREIGN KEY
        ( "FLIGHT_ID", "FLIGHT_DEPARTURE_DATE" ) REFERENCES "SYSTEM"."FLIGHT_
        DETAILS" ( "FLIGHT_ID", "FLIGHT_DEPARTURE_DATE" ) ON UPDATE no action
        ON DELETE no action;

COMMIT;

ALTER TABLE "SYSTEM"."TICKET_INFO" ADD CONSTRAINT "FK_PROFILE_ID" FOREIGN KEY
        ( "PROFILE_ID" ) REFERENCES "SYSTEM"."PASSENGER_PROFILE" ( "PROFILE_ID" )
        ON UPDATE no action ON DELETE no action;

COMMIT;


[bookmark: app03list52]Listing C.52 setupPointBaseTables.cmd


set POINTBASE_HOME=C:\bea\weblogic700\samples\server\eval\pointbase
set CLASSPATH=%POINTBASE_HOME%\lib\pbclient42ECF172.jar;%POINTBASE_HOME%\lib\
        pbtools42ECF172.jar;%POINTBASE_HOME%\lib\pbserver42ECF172.jar;%CLASSPATH%

java com.pointbase.tools.toolsLoad -driver com.pointbase.jdbc.jdbcUniversalDriver
        -url jdbc:pointbase:learnweblogic7 -file c:\ibm\unloaddb.sql -user system
        -password password -log true
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Inthe Tag Library Descriptor fle:
1. Define the custom tag.

2. Define the tag handler class it maps to.
3. Define the attributes forthe custo tag.
Ao, specify whether the attrbute of
the tag is mandatory.

Wiite a custom tag fibary handler
For custom tags without body:
Either implement Tag interface
Or extend TagSupport class
For cuslom tags body.
Either implement BodyTag intertace
Or extend BodyTagSupport dlass.

Gompile the custom tag handier class.

Greate a Web archive file “war” for the tag
handler class (optionzl).

Deploy the tag handier class by registering
the tag handler class in the deployment
descriptor fie web.sml.

Use the custom tags in the JSP

1. Deciare the tag library using the “agits”
directive.

2. Embed the custom tag in the JSP.
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Step 2: Design the classes for
your JSP application. Organize
them into packages.

Step 3
Sat up your environment for the JSP application

1. Create a deployment directory for your JSPs in the
Gibealuser domains\mydomainlapplications

For example, this can be
MyServietAppWEB-INF

(any diectory in applications will do}.

Step 4:
Define WebLogic Server-speciic settings in weblogic.xml.
The weviagic.xml deployment descriptor fle is located in the
deployment diectory.

For exemple, this can be

MyServietApWES-INF
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5. Package i java classes of the bean and he deploymen descrpto fles (under
the “METAHINF® sub-iectory) ino a ava archive e
For exampl,
Jar ov statefular METAHINF/comsams\eamweblogicTielomp” cass
6. Generat the final jav archive flecontaining the EJB container reated
classos, siubs and skelelons using the “Weplogic bc” compir,

For example,
java weblogic ejbd -keepgenerated CMPjar EJBCMPDeployiar

Step

Deploy the statef session ejo using one of the following methods:
1. Admin Console - *Conligure a new EJB"

2. Admin Console -“Instal  new EJB"

3. Manually deploy the e in WebLogic Server using the “weblogic deploy” 00!
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