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STRUTS

COURSE OBJECTIVES

Describe how Struts fit in a Java application server environment.
Use Struts to implement an MVC web application design.
Configure a Struts application using struts-config.xml and web.xml.

Build a JSP view using Struts and JSTL tags.

L S S S

Handle form validation, error processing, and logging in a Struts
environment.

%  Use the Struts Tiles facilities to make the look and feel of a web application
flexible and easy to maintain.

Page 8 Rev 1.3.1 © 2006 ITCourseware, LLC
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COURSE OVERVIEW

%  Audience: Experienced Java Servlet and JSP developers who need to use
Struts as a framework for MVC web application development.

%k Prerequisites: Java Programming and Java Web Programming.
* Classroom Environment:

> A workstation per student.

Page 10 Rev 1.3.1 © 2006 ITCourseware, LLC



CHAPTER 1

COURSE INTRODUCTION

USING THE WORKBOOK

This workbook design is based on a page-pair, consisting of a Topic page and a Support page. When you
lay the workbook open flat, the Topic page is on the left and the Support page is on the right. The Topic
page contains the points to be discussed in class. The Support page has code examples, diagrams, screen
shots and additional information. Hands On sections provide opportunities for practical application of key
concepts. Try Itand Investigate sections help directindividual discovery.

In addition, there is an index for quick look-up
on-line if you need a little help.

The Topic page provides
the main topics for
classroom discussion.

. Printed lab solutions are in the back of the book as well as

The Support page has
additional information,
examples and suggestions.

JAVA SERVLETS

THE SERVLET LIFE CYCLE

#  The servlet container controls the life cycle of the servlet.

> ‘When the first request is received, the container loads the servlet class

Topics are organized into
first (3¢), second (>) and
th|rd (.) Ievel pOIntS he container calls the destroy ()

bntainer uses a separate thread to call

As with Java’s finalize () method, don’t count on this being
called.

3 Override one of the init () methods for one-time initializations, instead of
using a constructor.

> The simplest form takes no parameters.

public void init () {...}

CHAPTER 2 SERVLET BAsICS

Code examples areina
Hands on fixed font and shaded. The
Addan init () methodtoyour Zmamseretariniia] — ON-=liN€ file name is listed
along with the current date: above the Shaded area.

Today.java

public class Today extends GenericServlet {
private Date bornOn;
public void service(ServletRequest request,
ServletResponse response) throws ServletException, IOException

{

Callout boxes point out *:‘vlot was born on " + bornOn.toString()):

"+ today.toString());

important parts of the
exam ple code. [ e inico methodis

called when the servietis
loaded into the container.

7 http:/ /localhost: 8080/examples/servict/Today - Microsoft Internet Explorer
> If you need to know container-specific configuration information, use | Fle Edk Vew Favoites Tod Heb _ ‘
the other version. (G SR | [2] (Gl ‘ FET -
Back Foierd Stop  Reffesh  Home | Seaich  Favorkes Hal Sie
public void init (ServletConfig config) {... | Address [&] htp: /locahost 8080 fexamplesservietToday =] @60 ||Liks >
|
Whenever you use the ServletConfig approach, always call the K‘l?::xl:z1w::yhj$n1§?q§f;smigrl;lu;z #2328 KDY 2002
superclass method, which performs additional initializations.
super.init (config) ;
-
@] Dare 5% Local intianet 4
Screen shots show
Page 16 Rev2.00 ©20021TCourseware, LLC ©2002ITCoursews Page 17
° o examples of what you
Pages are numbered should see in class.
H \
sequentially throughout
the book, making lookup
easy.
© 2006 ITCourseware, LLC Page 11
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CHAPTER 2 - STRUTS OVERVIEW
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WHAT IS STRUTS?

%  Struts is an open source Java web application framework based on the Model-
View-Controller design pattern.

> It is based upon proven design patterns and published Java-based
standards.

> The name is a reference to the concept of struts in the architectural sense
— struts form the skeleton of a building or bridge.

%  Struts provides a solid basis for a framework that is easily extensible.

> Struts framework classes can be easily extended to add or modify
functionality.

%  Struts facilitates change in web applications and specialization of development
team members.

%  Struts is an Apache Jakarta project sponsored by the Apache Software
Foundation.

> For more information, see: http://struts.apache.org

% Struts uses Jakarta Commons projects, see: http://jakarta.apache.org/

commons/.

. BeanUtils—JavaBean utility classes

. Validator — Java and JavaScript form validation

. Digester — An XML parser that facilitates the conversion of XML to
objects

. Collections — Some simple, fast collection utility classes

n Logging — An interface to several prominent logging technologies

Page 16 Rev 1.3.1 © 2006 ITCourseware, LLC



CHAPTER 2 STRUTS OVERVIEW

The Apache Struts project has been broken into two frameworks: Stuts Action Framework and Struts
Shale Framework.

The Struts Action Framework is the new name for what has traditionally been called Struts. It continues
support and development on the request-based JSP framework that has been used in production since
2001. In this course, we will be studying the Struts Action Framework.

The Struts Shale Framework is a new project that builds on five years of learning and technology advances.
It embraces the JavaServer Faces (JSF) component model and allows for integration with other popular
frameworks, such as Spring.

© 2006 ITCourseware, LLC Rev 1.3.1 Page 17
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MODEL 1 DESIGN PATTERN

%  Servletand JSP development typically involves several technologies and skills:

Java
JSP
HTML,XHTML, XML, XSLT

CSS
JavaScript

%  Co-mingling Java and JavaScript can make pages difficult to follow.

%  Coupling business logic and presentation logic can also cause problems.

>

>

>

>

It is difficult to modify the website appearance.
Changes in business rules can necessitate retesting of the web application.
Embedded flow of control can be difficult to follow.

A web application is a more complex debugging environment.

%  Servlets and JSPs make it easy to build simple inquiry sites.

Page 18
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MVC Model 1
HTTP Request
a > S JavaBean(s)
Client ervie < > or
or .
web browser Enterprise
< I JavaBean(s)
HTTP Response
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MODEL 2 /7 MVC DESIGN PATTERN

X The model:

> Encapsulates the function of an application, including its internal state and
actions to change its state.

> Typically knows nothing about the data presentation (view) or the
application flow (control).

> Can use many Java-based technologies, such as JavaBeans, Enterprise
JavaBeans, JDBC, etc.

> Components are not necessarily dependent upon a web container
environment.

%  Theview:
> Is a presentation of the model.

> Retrieves data with the accessor methods of a model, but knows nothing
about the controller.

> Should be notified when the model changes (state change).
%  Thecontroller:
> Reacts to user input and delegates the request.
> Creates and initializes the model with user information.
> Mediates flow, determining the flow required to handle a request.

> Is frequently directed by external configuration files, such as XML files.

Page 20 Rev 1.3.1 © 2006 ITCourseware, LLC
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Atypical 2EE MV C application flow:

Browser [<€
1
Web Container
Y
Controller 5
A
2 3 4
Y Y
Model View
A
) Y
EJB Container EIB

Database

1. The browser makes an HTTP request. The web container forwards the request to the controller
assigned to this kind of request.

2. The controller (usually a servlet), invokes business tier logic via the model. This may involve EJB and/or
JDBC.

3. New or updated information is returned to the controller via the model.
4. The controller passes the new information to the appropriate view (usually a JSP).

5. Thenew view is returned to the browser via an HTTP response.

© 2006 ITCourseware, LLC Rev 1.3.1 Page 21
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IMPLEMENTING MVC WITH A FRAMEWORK

%  Frameworks such as Struts provide a generic implementation of the MVC
design pattern so that the developer can focus on the application requirements,
rather than the MV C architecture.

%  Some functions of the framework:
> To be declarative (XML) rather than code (Java) driven.
> Map the incoming request to the application processing components.
> Handle form input.
> Provide error handling support.
> Provide forwarding support, particularly for the view.
> Provide for internationalization of views.

> Assist in the development of a JSP.

> Provide for user extensions.

Page 22 Rev 1.3.1 © 2006 ITCourseware, LLC
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THE STRUTS FRAMEWORK

%

Struts is a group of configurable components designed for use in a Model 2 /
MVC application design.

>

All parts of the Struts framework can be extended.

The Struts controller is configurable.

>

>

The main controller is a Java servlet called ActionServlet.

It uses other controller component classes, including RequestProcessor,
ActionForm, ActionMapping, Action, ActionForward, and
ActionError.

The Struts model interfaces with a user model.

>

>

There are no specific model components to Struts.

Struts can use existing Java-based technologies, such as JavaBeans, EJB,
and JDBC.

There are typically beans that execute business logic and other beans that
persist data.

The Struts view is based on JSP technology.

>

View components are typically JSPs.
. Struts includes extensive tag libraries and Velocity templates.

Struts can incorporate other web technologies, such as static template text
(HTML, XML), dynamic content from other servlets and JSPs, and XSLT.
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A typical J2EE Struts application flow:

Browser [<€
1
Web Container
Y
Controller 5
(Action Servlet)

Action
A

2 3 4

Model View

EJB Container

1. The browser makes an HTTP request. The web container forwards the request to the Struts controller
(ActionServlet). The ActionServlet passes the request to the appropriate Action that has been
coded to deal with this request.

2. The Action invokes the business tier logic with the form bean (ActionForm). This may involve EJB
and/or JDBC.

3. New or updated information is returned to the controller via the model (form bean).

4. The controller passes the new information (form beans and other JavaBeans) to the appropriate view
(usually aJSP).

5. Thenew view is returned to the browser via an HTTP response.
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BAsIC STRUTS COMPONENTS

*

An ActionMapping is an encapsulation of how an HTTP request path is
mapped to a specific Action.

An ActionServlet is an implementation of the command design pattern.
> The user agent creates an HTTP event.

> The web container creates an HTTP request and follows the mapping to
the ActionServlet.

»  All of the processing for a web context goes through one ActionServlet.

ActionForm beans, often called "form beans," mediate between the model and
the view.

> They are created and set by the controller.
> They can contain validation.

> They represent the request and response state, not the persistent business
data.

The controller passes the request, response, mapping information, and the form
bean to the execute() method of your Action subclass.

> Your execute() method should implement the business logic as a thin
wrapper, or better still, act as a delegate to business beans.

»  Your implementation may act as an adapter that converts the form data
and request into data that the business components expect.
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BASIC STRUTS COMPONENTS (CONT'D)

%  An ActionForward maps a logical name to a destination.

> The Action determines what view or subsequent Action should get
control next by requesting a symbolically-referenced ActionForward.

> ActionForwards are configured in struts-config.xml and, thus, loosely
coupled to the application.

%  ActionErrors and ActionMessages contain lists of messages that can be
passed to a view to be displayed with Struts tags.

% struts-config.xml contains configuration information for Struts, form beans,
actions, mappings, forwarding, and exception handling.

%  web.xml configures the ActionServlet and its servlet mapping, and locates the
struts-config.xml file.

%  Struts tag libraries assist in the preparation of a JSP view.
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STRUTS DOCUMENTATION

%

The struts documentation can be found online at http:/struts.apache.org/struts-
action/index.html.

The User Guide contains the basic specifications for Struts.

> General overview information on each of the components, and how to
build the struts-config.xml file, can be found at userGuide/index.html.

> More detailed information is available in the JavaDoc API documentation.

Struts FAQs and How to Guides contain useful links, samples, and answers to
basic questions.

There is separate documentation for the tag libraries and utilities.

> It can be found at http://struts.apache.org/struts-taglib/index.html.
Documentation for the Apache Foundation Commons Components, such as
Logging and Validator, can be found at http://jakarta.apache.org/commons/

index.html.

You'll probably want documentation for Java and the web container, as well.
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A STRUTS-BASED APPLICATION: LOGON

The client initiates a logon request.

The web container creates an HttpServletRequest object and passes it to
logon.jsp.

The HttpServletResponse of the JSP returns a logon form.

The client completes the logon form (user and password parameters) and
submits it to /logon.do.

The web container creates an HttpServletRequest object and follows a servlet
mapping specified in web.xml to the ActionServlet (the Struts controller).

The controller creates an ActionMapping indicating that the request path was

"/logon" and that control should go to the LogonAction, with its parameters

saved in an instance of LogonForm.

> This is often referred to as a switchboard action.

The LogonAction execute() method validates the logon.

> If valid, control goes to a welcome page (welcome.jsp) logically specified
in struts-config.xml as "success" after saving the user in the HttpSession

object.

> If invalid, an error message is added and control returns to the input page
(logon.jsp) to be displayed on the logon page.

The valid (welcome.jsp) or invalid (logon.jsp) JSP is invoked by the web
container and the response it generates is returned to the client.
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Struts comes as a ZIP file that includes the documentation as a WAR file. You can access it through a web
server or view it offline with a browser. To compile a Java component that uses Struts, several JAR files are
needed in the classpath, including struts.jar and your application server's JAR file that contains the Servlet
API. The Apache Commons packages have JARs that may be needed, as well.

To use Struts in a web application, struts.jar and other Common's JARs, such as commons-
logging.jar, commons-beanutils.jar, and commons-digester.jar, from the <strutsInstall>\lib must be
available to your application.

To simplify the building and deployment process, we will use the Apache Software Foundation's Ant tool.
To use Ant, you create an XML configuration file called build xml and define targets that define the steps
for building and deploying your application. The targets also set dependencies, so that you can compile,
build, and deploy with a single command.

For this class, we have provided build xml files for you. They contain the proper classpath settings
and targets for compiling the Java files, building the WAR file, and deploying the WAR file.

Try It:
To test the Logon application that is described on the previous page, perform the following steps:

Start your application server or web container.

Run the Ant command in the chapter directory.

Open a browser and go to http://localhost:port/Logon to retrieve a logon form.
Logon with student and password.

Try again with student and any invalid password.

Try again with your own name and password.

AN e

Your instructor will give you the details of how to start the server, run Ant, and which port to use
within the URL.
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LABS

(1) Use the Struts API documentation to answer the following questions:

a. What package contains ActionServlet, ActionForm, and Action?
b. What is the return type of the Action execute() method?

c. What is the signature of the ActionForm validate() method?

d. Where is information regarding the Struts Validator?

e. Does the Struts HTML tag library contain a <hidden> tag?
(Solution: lab 1. txt)

(2] Where is the struts-config. xml file located for the Logon application?
(Solution: lab2.txt)

(3] Look through the struts-config.xml file and see if you can determine where the text for the

error messages used in the views of the logon application can be found.
(Solution: lab3.1xt)

(4] Starta browser and enter http://localhost:port/Logon/. Y our instructor will tell you the correct
portto use for your application server. How does it get to /logon.jsp?
Hint: Look at web.xml.
(Solution: lab4.txt)
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