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CHAPTER 1 COURSE INTRODUCTION

CHAPTER 1 - COURSE INTRODUCTION
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COURSE OBJECTIVES

%  Writeweb applications that combine Java Servlets, JavaServer Pages, and
JavaBeansusing the Model-View-Controller architecture.

Use JavaBeans to encapsul ate business and data access logic.
Generate HTML or XML output with JavaServer Pages.
Process HT TP requests with Java Servlets.

Configure your web applications with the web.xml deployment descriptor.

L S S S

Create scriptless JSPs by using JSTL tags combined with JSP Expression
L anguagefor functionality, suchasconditionals, iteration, internationalization,
and XML processing.
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COURSE OVERVIEW

%  Audience: Java programmers who need to devel op web applications using
JSPs and Servlets.

%  Prerequisites: Java programming experience and basic HTML knowledge
arerequired.

3% Classroom Environment:

» A workstation per student.
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CHAPTER 1 COURSE INTRODUCTION

USING THE WORKBOOK

Thisworkbook designisbased on apage-pair, consisting of aTopic page and aSupport page. Whenyou
lay theworkbook openflat, the Topic pageison theleft and the Support pageisontheright. TheTopic
page containsthe pointsto bediscussed inclass. The Support page has code examples, diagrams, screen
shotsand additional information. Hands On sections provide opportunitiesfor practica application of key
concepts. Try It and Investigate sectionshelp directindividual discovery.

In addition, thereisanindex for quick look-up. Printed lab solutionsareinthe back of the book aswell as
on-lineif you need alittle help.

The Topic page provides The Support page has
the main topics for additional information,
classroom discussion. examples and suggestions.
JAVA SERVLETS CHAPTER 2 SERVLET BAsICS

Code examples are in a

THE SERVLET LIFE CYCLE lcne=ony :
fixed font and shaded. The
#  The servlet container controls the life cycle of the servlet. Adan init () methodtoyour Zudmsentenhatinii] — ON=line file name is listed
along with the current date: b th h d d
> ‘When the first request is received, the container loads the servlet class Todayjava above € shadaed area.
Topics are organized into .
. bntainer uses a separate thread to call
public class Today extends GenericServlet {
first (%), second (>)and |- peivece DI
H H public void service(ServletRequest request,
thll’d (-) Ievel pOIntS he container calls the destroy () ServletResponse response) throws ServletException, IOException
{
As with Java’s finalize () method, don’t count on this being Ca“out boxes pOInt Out vliet was born on " + bornOn.toString()):
called. i b " + today.toString()):
important parts of the

#  Override one of the init () methods for one-time initializations, instead of

using a constructor. exam ple code. The init () method is

=] called when the servietis
loaded into the container.

> The simplest form takes no parameters.

public void init () {...}

A it/ ocals! BT sxamedus/ ool T oday - Mciasoll Intemel Esplores 0
> If you need to know container-specific configuration information, use Be ES Yow(Frobnflock e -
the other version. S ) el Z a e B- a8 o

Back. Sap Peefresh  Home Search  Favokes sl Szn
public void init (ServletConfig config) {... Ao [E] i oot B et/ sori | oy Zl[Se | |k
‘Whenever you use the ServletConfig approach, always call the K‘ff:;":ﬁ 1“::\rr?zrljr1:zibr:rr;L.Jj e h

superclass method, which performs additional initializations.

super.init (config) ;

/|
] Do T Local it
— Screen shots show m
Page 16 Rev2.0.0 ©2002 TCourseware, LLC 02002 ITCoursew examples of what you Page 17
Pages are numbered should see in class.

sequentially throughout
the book, making lookup
easy.
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CHAPTER 2

WEB APPLICATIONS AND MVC

CHAPTER 2 - WEB APPLICATIONS AND MVC

/

OBJECTIVES
%  Describe Javaweb technologies.

%  Explain how the M odel-View-Component
architecture appliesto aweb application.

* Describe the structure of WAR files.

%  Build and deploy aweb application.

© 2013 1TCourseware, LLC Rev4.1.3
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JAVA WEB PROGRAMMING

WEB APPLICATIONS

*

W\eb applications are applications that the end user can access using a standard
web browser.

The Java Platform Enterprise Edition (Java EE) definesaweb application asa
collection of web components and supporting files.

»  Web components include Java servlets and JSPfiles.

»  Supporting filesinclude static HTML documents, imagefiles, and
supporting classes.

Your web application runsin the environment of aweb container, whichis
managed by an application server.

»  Web containers can contain several web applications.

. Your applications can work together or operate independently.

Each web application is addressed with a context path.
»  Thecontext path is determined when the application is deployed.

» A web container can contain a"default" application, which has an empty
context path.

»  To access acomponent or file in the web application from a browser, you
must include the context path in the request URL.

Page 16
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CHAPTER 2

WEB APPLICATIONS AND MVC

Application Server
Browser HTTP Web Container
Web Application
Servlet
JSP
© 20131TCourseware, LLC Rev4.1.3 Page 17



JAVA WEB PROGRAMMING

JSPS AND SERVLETS

*

The standard protocol for communication between browsers and serversis
designed for static documents.

»  Typicaly, aweb server returns the contents of astatic filein responseto a
browser request.

Use servlets and JavaServer Pages (JSP) to handle requests from a browser
dynamically.

» A servietisaweb component which receives an object encapsulating the
browser request and constructs a response to the browser.

. Theresponsetypically containsan HTML document.

»  JSPpagesstart astext documentscontaining HTML or XML with special
tags for executing Java code.

. JSP pages are compiled into servlets automatically.

. HTML designersdo not need to learn Java.

. Java developers do not need to learn HTML.
You get some important benefits by using Java's web component architecture:
> Your application will be portable across web containers.

> You can get better performance and security from servlets than from
standard CGl.

> You can make full use of the vast set of JavaAPIs.

> You can use facilities provided by the web container to maintain state.

Page 18
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JAVA WEB PROGRAMMING

MODEL-VIEW-CONTROLLER

%  TheModel-View-Controller (MVC) architecturewasoriginally described by
Smalltalk for implementing GUI applications.

%  Theprimary goal of MV C isto separate user interface code (the view) from
domain code (the model).

»  Thecontroller isintroduced as a separate body of code that manages the
trandation of eventsin the view to procedures in the model.

»  Theview only accesses the model to retrieve values for display.

»  Themode should not have any knowledge of the view or the controller.
%  Thebenefitsof MV C are similar to encapsulation.

> Changesin the model can be made without impacting the view.

»  Theview can be modified, or new views can be implemented without
impacting the model.

> Developers can focus on their skills — database programmers do not
need to understand user interface issues.

%  MVC adaptswell to the needs of web applications.

»  Theview isfurther separated from the model both architecturally and
physically.

»  Thecontroller typically takes a broader role, managing the view aswell as
the mode!.

Page 20 Rev4.1.3 © 20131TCourseware, LLC
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View

|

Controller

l

> Model
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JAVA WEB PROGRAMMING

MODEL 2 ARCHITECTURE

%  Thetypica adaptation of MV C to Javaweb applicationsis called the Model 2
Architecture.

* Use JavaBeans to define the modd!.

»  Thecontroller should encapsulate business object datain JavaBeans to
make the data accessible to the JSP views.

»  Thecontroller can provide helper JavaBeans to convert data from the
business object to formats appropriate to the view.

. For example, a JavaBean could convert a date to an appropriate
string value.

%  Useasarvlet asthe controller.
> It will extract data needed to handle the request from the browser.

»  Theservlet will also call methods on business objects to process the
request.

> Finally, it will forward the request to the JSP page, including any beans
needed to generate the view.

. The servlet might choose between JSP pages based on the results
of the request.

%  Use JSP pagesto generate the view — typically an HTML or XML document.

»  Theview will retrieve information to display from the beansincluded by
theservlet.
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CHAPTER 2 WEB APPLICATIONS AND MVC

Intheearly daysof JSP, the popul ar architecturewaswhat isnow referredtoas"Model 1." Inthis
architecture, abrowser request is handled directly by aJSP file, which, in turn, creates JavaBeansto
access the business objects.

In both Model 1 and Model 2 architectures, JavaBeans are the preferred mechanism for accessing
business objects. The JSP specification has strong support for working with JavaBeans objects, which
makesit easier to separate the display logic of the JSP file from the business | ogic of the application.

ArticleNotFound.jsp View
ListArticles.jsp Browser
ShowArticle.jsp l blognews.ArticleServiet ]
\ /.
JSP 1
Web Container \3
\ v
Controller
Servlet
A
2
Model v
JavaBean \
[ blognews.Article ]

Thefilenamesshowninthediagramrefer tofilesinthe BlogNewsexampleapplication.
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JAVA WEB PROGRAMMING

THE WAR FILE

%  You must organize your web application using a specific directory structure.

»  Theapplication root directory acts as the document root for your
application.

. You put your JSP, HTML, and other supporting files here.

. You can use subdirectories to organize your application.
> Store your application filesin a subdirectory named WEB-INF.

. Place the optional web.xml configuration file here.

. This subdirectory is not accessible viathe web server.

> Put your servlet classes and supporting classes in the WEB-INF/classes
directory.

> Put any JAR files specific to your application in the WEB-INF/lib
directory.

. Thisisthe preferred method for storing your JavaBeans.

. If aJAR filewill be used by other applications, it may make more
senseto put it in a system-wide or server-wide directory.

%  You can package your application for distribution in aWeb ARchive (WAR) file.
»  AWARfileisaJAR filethat containsall of thefilesin your application.

> Since WAR files must conform to the Java EE specifications, they are
portable between different web containers.
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CHAPTER 2

WEB APPLICATIONS AND MVC

Contents of BlogNews.war :

ArticleNotFound.jsp
BadPostArticle.jsp
GenericErrorHandler.jsp
index.html
ListArticles.jsp
NewArticle.html
ShowArticle.jsp META-INF and
ViewArticle.html MANIFEST.MF are
artifacts created by the
jar utility. They have no
effect on the war.
—— META-INF
MANIFEST.MF
WEB-INF
web.xml Most container vendors
also suggest a vendor-
specific XML file in the
claddes WEB-INF directory.
L blognews
Article.class
ArticleFactory.class

ArticleNotFoundException.class
ArticleDateComparator.class
ArticleServlet.class

© 2013 1TCourseware, LLC
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JAVA WEB PROGRAMMING

WEB.XML

*

Provide an optional deployment descriptor to supply additional configuration
information for your web application.

> Create it as WEB-INF/web.xml in your web application directory.

List files the container should look for when the user request specifies a context
with the <welcome-file-list> element.

Usethe <error-page> element to delegate error handling to your own servlets,
JSP pages, or HTML files.

> This allows you to customize the appearance of your error pages
dynamically.

> HTTP errors are mapped by the 3-digit status code.

<error-page>
<error-code>404</error-code>
<location>/errors/PageNotFound. jsp</location>
</error-page>

> Exceptions are mapped by the full class name of the exception handled.
<error-page>
<exception-type>java.io.IOException</exception-type>
<location>/errors/IOException.jsp</location>

</error-page>

. The web container looks for a page matching the class of the
exception thrown or one of its superclasses.

> When the web container invokes your error handler, it provides request
attributes with the error code or exception, and the original request URI.

. Use these attributes to customize your error response.

Page 26
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CHAPTER 2 WEB APPLICATIONS AND MVC

Exampl es/WebContent/\WEB-INF/web.xml

<?xml version="1.0" encoding="UTF-8"?>

<web-app xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://java.sun.com/xml/ns/javaee" xmlns:web="http://

java.sun.com/xml/ns/javaee/web-app_2_5.xsd" xsi:schemalLocation="http://

java.sun.com/xml/ns/javaee http://java.sun.com/xml/ns/javaee/web-
app_3_0.xsd" id="WebApp_ID" version="3.0">
<description>
This is the BlogNews application. Setup is straightforward.

No changes should be necessary at deployment unless you wish to

change the default error page or the welcome file.

Articles will be stored in the WEB-INF/articles directory which

is created automatically the first time the servlet is accessed.

</description>
You can use a

<description> element
to provide documentation.

<welcome-file-1list>
<welcome-file>index.html</welcome-file>

<welcome-file>index.htm</welcome-file>

<welcome-file>index.jsp</welcome-file>

<welcome-file>default.html</welcome-file>

<welcome-file>default.htm</welcome-file>

<welcome-file>default. jsp</welcome-file>
</welcome-file-1list>

The location is specified
relative to the web

application root.
<error-page>

<error-code>404</error-code>
<location>/GenericErrorHandler.jsp</location>
</error-page>
</web-app>

Note:

Prior to the Servlet 3.0 specification, web.xml wasrequired. Servlet 3.0 defined several annotationsthat

you can add to your code to take the place of many, but not all, of the web.xml entries.

© 2013 1TCourseware, LLC Rev4.1.3
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BUILDING THE WAR

%  You build your application using these steps:
1. Create adirectory in which to build your web application.
mkdir webapp
2. Compile your classes putting the resulting class filesin WEB-INF/classes.
javac -d webapp/WEB-INF/classes *.java
. If you create any JAR files, put them in WEB-INF/Iib.

3. Copy your JSPfiles, HTML files, and other supporting filesinto the
application directory.

4, Optionally, create your deployment descriptor in WEB-INF/web.xml.
%  Tobuildthe WAR file, use thejar command to archive the application directory.

jar cf MyApplication.war webapp
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CHAPTER 2 WEB APPLICATIONS AND MVC

To smplify the building and deployment process, wewill usetheA pache Software Foundation'sAnt tool.

TouseAnt, you create an XML configuration file called build.xml and definetargetsthat definethe steps
for building and deploying your application. Thetargetsal so set dependencies, so that you can compile,
build, and deploy with asingle command.

For this class, we have provided build.xml files for you with targets for compiling the Javafiles,
building the WAR file, and deploying the WAR file.

To completeall of the steps on the preceding page, you simply need to run the ant command with the
appropriate build target. Your instructor will give you the detail s of how to run Ant and which target to use.
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DEPLOYING THE WAR

%  You deploy aweb application with these fundamental steps.
1 Pass the WAR file to your web container.

. You might ssimply copy the file to a specific location or use atool to
locatethefile.

2. Specify the context path for the application.
. The context path often defaults to the name of the WAR file.

3. Configure any container-managed resources as specified in the
deployment descriptor.

. These might include database connections, JINDI services, and
security roles.

%  Themechanismsfor performing these is determined by your web container.

> Some container providers have GUI or web-based tools for deploying
applications.

> You may need to create the appropriate configuration files manually and
include them in your WAR file.
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CHAPTER 2 WEB APPLICATIONS AND MVC

Try It:
The BlogNews application is asimple example of aweb application using the Model 2 architecture.
The application allows you to create and display alist of articles.

Theservlet createsanew directory withinthe WEB-INF directory of the deployed application. Thearticles
arestored inthisnew directory asserialized objects. Theupside of thisimplementationisthat you do not
need to configureastorage directory or database. The downsideisthat thisdirectory isusually destroyed
when the applicationisredeployed.

Theclassesinthe blognews package represent the controller, themodel, and thebusinesslogic. The
Articleclassisour model JavaBean. TheArticleFactory and supporting class
ArticleNotFoundException providethebusinesslogicfor workingwith articles. TheArticleServietis
the controller

Start Tomcat, then build and depl oy the application by running the ant command in the chapter's Examples
directory. To view the application, navigate with your browser to http://localhost: 8080/BlogNews.

© 20131TCourseware, LLC Rev4.1.3 Page 31



JAVA WEB PROGRAMMING

LABS

(1) Modify the deployment descriptor so that the 405 error (generated when auser triesto use
aGET whenaPOST isrequired) ishandled by the GenericErrorHandler. Y ou can
generatethiserror by entering the URL for the View command manually in your browser's
addressbar (http://localhost: 8080/BlogNews/Article/View).

(Solution: Solutions-Labl/WebContent/WEB-I NF/web.xml)

(2] Modify the servlet so that it throws aruntime exception (try dividing by zero or
dereferenceanull pointer). Deploy theapplicationand observetheerror displayed. Now,
modify thedeployment descriptor sothat GenericErrorHandler.jspisdisplayedinstead.
(Solutions: Solutions-Lab2/sr c/blognews/ArticleServlet.java, Solutions-Lab2/\WebContent/
WEB-INF/web.xml)

(3] (Optional) Create anew view which lists only thetitles of the articles. Add an action to the
servlettodisplay theview, and add alink toindex.html inorder to accessthisaction.
(Solutions: Solutions-Lab3/sr c/blognews/ArticleServiet.java, Solutions-Lab3/WebContent/
ListTitles.jsp, Solutions-Lab3/WebContent/index.html)

(4] (Optional) Createanew view that allowstheuser toedit thebody of anarticle. Y ouwill need
tocreateaformtoenter thetitleof thearticletoedit andanew actionin ArticleSer vlet to
display thenew view usingthearticleenteredintheform. Thenew view canusetheexisting
Post actionintheservlet to savethechanges. Addalink toindex.html to display thenew
form.

(Solutions: Solutions-Lab4/\WebContent/EditArticle.jsp, Solutions-Lab4/\WebContent/
EditArticle.ntml, Solutions-Lab4/src/blognews/ArticleServiet.java, Solutions-Lab4/
WebContent/index.html)
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CHAPTER 5 - JAVABEANS

e ™
OBJECTIVES

Describe the JavaBean component model.
Use JavaBeans to manage dataand logic.

Access JavaBeans from servlets and JSPs.

* % k¥

Use the Data Access Object design
pattern to encapsul ate persistencelogic.
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WHAT IS A JAVABEAN?

*

Originally, JavaBeans were defined as reusabl e software components that could
be manipulatedin an Integrated Devel opment Environment (IDE).

»  They are used in client-side drag-and-drop user interface programming.
> Beans expose properties that can be configured in your favorite IDE.

> You can use classes and interfaces from the java.beans package to
customize the behavior of the bean within an IDE.

On the server side, JavaBeans are simply defined as reusabl e software
components.

> You can write a JavaBean for one web application and reuse it in another
web application.

> Many developers place their businesslogic in JavaBeans, rather than JSPs
or servlets.

. The same bean that contains business logic methods will most
likely expose properties that correspond to the business data that
the methods operate on.

= In aModel-View-Controller architecture, the JavaBean serves asthe
model; it storesthe datato be displayed by the view.

> Many of the rulesfor client-side bean development do not apply to
server-side beans.

. You don't use drag-and-drop programming with server-side
JavaBeans.

. The java.beans package is not used for these types of beans.

Page 78

Rev4.1.3 © 2013 1TCourseware, LLC



CHAPTER 5 JAVABEANS

© 20131TCourseware, LLC Rev4.1.3 Page 79



JAVA WEB PROGRAMMING

RULES

%  When creating a JavaBean, you must keep afew rulesin mind:
> Your bean must have a no-argument constructor.
. The compiler-supplied default constructor isfine.

> In order to be useful, your bean should expose properties by defining
get() and set() methods.

> You can also place regular methods in a JavaBean.
> Your bean should be part of a package.

> Placing your beansin aJAR fileisuseful if you are planning on
distributing them.

> Making your JavaBeans implement java.io.Serializableisagood idea,
especially if the bean needs to be converted to a stream for storage to the
file system or for passing across the network.

. Clustered environments may require you to have serializable
JavaBeans.

%  Compileyour JavaBeansinto your web application's WEB-INF/classes
directory.

javac -d WEB-INF/classes MyBean.java

> If your bean isin aJAR, place the JAR file into WEB-INF/lib instead.
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Examples/src/library/SearchBean.java

package library;

import java.text.DateFormat;
import java.text.ParseException;
import java.util.Date;

public class SearchBean implements java.io.Serializable {
private String author = "";
private String subject = "";
private String title = "";
private Date pubDate;
private DateFormat formatter;

public SearchBean() ({
formatter = DateFormat.getDatelInstance (DateFormat.SHORT) ;

public String search() {
return "Search engine temporarily unavailable";

// properties

public String getAuthor () {
return author;

}

public void setAuthor (String a) {
author = a;

Try It:
RunAnt in the chapter's Examples directory to build and deploy the examplesfor thischapter.
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PROPERTIES

*

*

Define properties for your JavaBeans by writing public get() and set() methods.

>

>

>

You must follow the naming convention getProperty() and setProperty().

. You can use isProperty() instead of getProperty() for boolean
properties.

The name of the property isdynamically derived by reflection from the
get and set methods by lowercasing the first letter after the words " get"
and "set."

. For example, the methods getFir stName() and setFir stName()
would yield a property called firstName.

The return type of the get() method must match the parameter type of the
set() method.

The names of the properties do not have to correspond with the names of
any underlying fields.

. In fact, your properties can be derived; they don't have to be
backed by fields.

The web container will automatically convert JSP stringsto basic types for your
bean.

Basic types include Java's portable datatypes and Strings.

If your property isn't one of the basic types, you can provide your own
conversions,
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Examples/src/library/SearchBean.java

public class SearchBean implements java.io.Serializable {

private String author = "";

private String subject = ""; :
private String title = ""; The property name doesn't

. have to match the field name.
private Date pubDate;

private DateFormat formatter;

public String getAuthor () {
return author;

}
public void setAuthor(String a) {
author = a;
}
public String getPublicationDate() {
if (pubDate != null)
return formatter.format (pubDate) ;
else \\\\\\\\\\
return ""; The publicationDate
} property is stored as a Date,
public void setPublicationDate(String date) { but exposed as a String.
try { /
pubDate = formatter.parse(date) ;
}
catch (ParseException e) {
System.err.println(e) ;
pubDate = new Date() ;
}
}

public String getSubject () {
return subject;

}

public void setSubject(String s) {
subject = s;

}

public String getTitle() {
return title;

}

public void setTitle(String t) {
title = t;

}
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USING JAVABEANS IN JSPs

*

Retrieve an instance of your bean with the <j sp:useBean> action.
<jsp:useBean id="myBean" class="BeanClass"/>
> Id is used to identify the bean at other placesin your JSP,

> class specifies the fully-qualified name of the class used to instantiate the
bean.

JSP provides specia actions for retrieving and setting bean properties.

»  The<jsp:getProperty> action retrieves the value of a property from a
bean.

<jsp:getProperty name="myBean" property="lastName" />
»  The <jsp:setProperty> action sets the value of a bean property.

<jsp:setProperty name="myBean" property="lastName"
value="Doe" />

Initialize bean properties by adding content between the beginning and ending
<jsp:useBean> tags.

<jsp:useBean id="myBean" class="BeanClass">
<jsp:setProperty name="myBean" property="lastName"
value="Doe" />
</jsp:useBean>

Once you've used the bean, you can access it from JSP expressions.

<%=myBean.doIt () %>
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Examples’WebContent/ProcessSearch.jsp

<jsp:useBean id="bean" class="library.SearchBean"/>

<jsp:setProperty name="bean" property="subject"/>

<jsp:setProperty name="bean" property="title"/>

<jsp:setProperty name="bean" property="author"/>

<jsp:setProperty name="bean" property="publicationDate" param="date"/>

<!DOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN" "http://
www.w3.0rg/TR/html4/loose.dtd">
<html>
<body>
Searching for:
<jsp:getProperty name="bean" property="subject"/>
<jsp:getProperty name="bean" property="title"/>
<jsp:getProperty name="bean" property="author"/>
<jsp:getProperty name="bean" property="publicationDate"/>

<br/><br/>
Results: <%= bean.search() %>
</body>
</html>
Try It:

Fill intheform at http://localhost: 8080/Beans/Catal ogSearch1.html and submit theform. Even though
the search engineisnot running (it'sjust astub), notethat the parametersare passed to the results page.
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PROPERTIES AND FORMS

%  HTML form parametersusually map to JavaBean properties.

> You can set a bean property from aform parameter using an expression
with the <jsp: setProperty> action.

<%String nm = request.getParameter ("lastName") ; $>
<jsp:setProperty name="myBean" property="lastName"
value="<%= nm %>"/>
»  Thisis such a common thing to do that JSP also provides a shorthand.

<jsp:setProperty name="myBean" property="lastName"/>

> If the name of the property and the parameter don't match, use asightly
longer version.

<jsp:setProperty name="myBean" property="lastName"
param="LastName" />

> You can even load all of the properties at once.

<jsp:setProperty name="myBean" property="*"/>
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Examples/WebContent/Catal ogSearchl.html
<html>
<form action="ProcessSearch.jsp" method="get">
<table border="1l" cellpadding="2" class="center">

<tr>
<td>Subject</td>
<td><input name="subject" type="text" size="40"/></td>
</tr>
<tr>
<td>Title</td>
<td><input name="title" type="text" size="40"/></td>
</tr>
<tr>
<td>Author</td>
<td><input name="author" type="text" size="40"/></td>
</tr>
<tr>
<td>Publication Date (MM/DD/YYYY)</td>
<td><input name="date" type="text" size="40"/></td>
</tr>
</table>
<input type="submit" wvalue="Search"/>
</ form>
</body>
</html>

Exampl es’WebContent/ProcessSearch.jsp

<jsp:useBean id="bean" class="library.SearchBean"/>

<jsp:setProperty name="bean" property="subject"/>

<jsp:setProperty name="bean" property="title"/>

<jsp:setProperty name="bean" property="author"/>

<jsp:setProperty name="bean" property="publicationDate" param="date"/>

<body>
Searching for:
<jsp:getProperty name="bean" property="subject"/>
<jsp:getProperty name="bean" property="title"/>
<jsp:getProperty name="bean" property="author"/>
<jsp:getProperty name="bean" property="publicationDate"/>

Use the param attribute
when your property name
doesn't match the
parameter name.

<br/><br/>
Results: <%= bean.search() %>
</body>
</html>
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DATA ACCESS OBJECTS

%  Usethe Data Access Object (DAO) design pattern to abstract your persistence
logic from your businesslogic.

» A DAO encapsulatesthe code that is used to talk to your persistence store.

. You can change how you persist your data without affecting client
code that accesses the DAO.

»  The DAO pattern does not define how the data could be stored.

. Behind the scenes, your DAO can work with arelational database,
thefile system, an LDAPrepository, etc.

» A DAO can be used to query, as well as modify, persistent data.
%  Returnresultsfrom aDAO with atransfer object.

» A transfer object isasimple Java classthat acts as a data carrier that can
be passed from one part of your application to another.

> Use JavaBean conventions when building your transfer objects so they
can integrate with JSPs.

%  You can aso pass atransfer object to your DAO if you want it to write to the
underlying data store.

%  For moreinformation on the DAO design pattern, see: http://java.sun.com/
blueprints/cor g 2egpatter ng/Patter ns/DataAccessObject.html.
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Examples/'src/library/Book java Book is a transfer object. ]

public class Book implements java.io.Serializable {
private String isbn;
private String callNumber;
private String title;
private String status;
private Collection<Author> authors;

Exampledsrc/library/LibraryDAO . java

public interface LibraryDAO ({
public Collection<Book> getBooksByIsbn (String isbn) throws Exception;
public Collection<Book> getBooksByAuthor (String 1ln) throws Exception;
public Collection<Book> getBooksByKeyword (String kw) throws Exception;
public Collection<Book> getBooksByTitle(String t) throws Exception;

Each of these methods return
a Collection of Book objects

Exampledsrc/library/LibraryDAOImpl.java
public class LibraryDAOImpl implements LibraryDAO ({
public Collection<Book> getBooksByIsbn (String isbn) throws Exception {

String sgltxt = "SELECT b.isbn, b.title, b.call_number, " +
"b.status, a.id, a.first_name, a.middle_name, a.last_name " +
"FROM book b, author a, book _author ba " +
"WHERE b.isbn = ba.isbn " +
"and a.id = ba.id " +
"and b.isbn=?";

try {
conn = getConnection() ;
pst = conn.prepareStatement (sgltxt) ;
pst.setString(l, isbn);
rs = pst.executeQuery /() ;

books = addBooksToCollection (rs) ;
}

return books;

}
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RESOURCE REFERENCE

*

You will often need to connect to external resources from your web
applications.

> You may not know the configuration of the resource at compile time.
> You may want to allow the resource to be reconfigured in alive system.

You can use resource references to get connections to resources that can be
configured at deployment.

Declare your resource references in web.xml using a <resour ce-r ef> element.

> For <res-ref-name> specify the name your code uses to access the
resource.

> For <res-type> specify the Java class name of the resource factory type.

> For <res-auth> specify Container if the deployer provides authorization
information or Application if your code does.

In your code, use INDI to lookup the resource factory by the reference name
you declared in web.xml.

InitialContext ctxt = new InitialContext () ;
DataSource ds = (DataSource) ctxt.lookup ("java:comp/env/jdbc/books") ;

»  Thenameisrelative to the java: comp/env/ context.

The deployer must map the <res-ref-name>, to a resource provided through
the Java EE environment.

»  Thedetailsof this mapping are implementation-specific.
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Exampl es/WebContent/\WEB-INF/web.xml
<?xml version="1.0" encoding="UTF-8"?>
<web-app ...>
<resource-ref>
<res-ref-name>jdbc/books</res-ref-name>
<res-type>javax.sdgl .DataSource</res-type>
<res-auth>Container</res-auth>
</resource-ref>
</web-app>

Examples/WebContent/META-INF/context.xml

<!-- Apache Jakarta Tomcat Deployment Descriptor -->

<Context path="/Beans" reloadable="true" crossContext="true">

<Resource name="jdbc/books" Map the res-ref-name defined in

auth="Container" type="javax.sdgl.DataSource" web.xml to the actual resource via
maxActive="100" maxIdle="30" maxWait="10000" the Tomcat context.xml config file.
username="app" password="app"
driverClassName="org.apache.derby.jdbc.ClientDriver"
url="jdbc:derby://localhost:1527/jweb" />

</Context>

Exampledsrc/library/LibraryDAOImpl.java
public class LibraryDAOImpl implements LibraryDAO

private Connection getConnection() throws Exception ({
InitialContext ctxt = new InitialContext () ;
DataSource ds =
(DataSource) ctxt.lookup ("java:comp/env/jdbc/books") ;
Connection conn = ds.getConnection() ;
return conn;
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BEAN SCOPES IN SERVLETS

%  Your beans can be stored in one of four different scopes within your servlet
code.

> Store the bean as alocal variable.

> Store it as an attribute within the HttpSer vlietRequest so that it will be
available across includes and forwards.

> Make the bean available across multiple pages for the current user by
storing it in the HttpSession.

> Storeit within the ServletContext to makeit globally availableto the
application; all pagesfor al userscan seeit.

%  Beansstored in the ServietContext or the HttpSession are susceptible to race
conditions.

> Servlets and JSPs are multi-threaded by their very nature.

> Use Java concurrency features, such as the synchronized keyword, to
prevent race conditions.

»  Another strategy to avoid race conditions is to make your beans read-
only.
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Examples/src/library/ProcessSearchServlet.java

@WebServlet (urlPatterns = {"/ProcessSearch"})

public class ProcessSearchServlet extends HttpServlet ({
@Override

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

String searchType = reqg.getParameter ("searchType") ;
String searchString = reqg.getParameter ("searchString") ;
LibraryDAO dao = new LibraryDAOImpl(); Use the DAO to talk to the
Collection<Book> books = null; database, instead of embedding
persistence logic in the servlet.
try {
if (searchType.equals("isbn")) {

books = dao.getBooksByIsbn(searchString);
}
else if (searchType.equals("author")) {
books = dao.getBooksByAuthor (searchString) ;
}
else if (searchType.equals("subject")) {
books = dao.getBooksByKeyword (searchString) ;
}
else if (searchType.equals("title")) {
books = dao.getBooksByTitle (searchString) ;
}

if (books == null || books.size() == 0) {

forwardToJSP (req, res, "/DisplayNoResults.jsp"):; For simplicity, store the
} first Book in the request.
else {

reqg.setAttribute ("book", books.iterator() .next());
forwardToJSP (req, res, "/DisplayResults.jsp");

}

catch (Exception e) {
req.setAttribute ("exception", e);
forwardToJSP (req, res, "/DisplayErrors.jsp");
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BEAN SCOPES IN JSPS

*

Within the <jsp:useBean> action, you can specify four different scopes for the

bean.

<jsp:useBean id="name" class="BeanClass" scope="page"/>

>

page scope is essentially local; as soon as the JSP has completed
generating the page, the bean is destroyed.

. The bean isonly available to the JSP that declaresit.
. page is the default scope.

request scope meansthe bean isavailable for the entire request, including
any forwards.

<jsp:useBean id="name" class="BeanClass"
scope="request" />

session scope means the bean is available for the entire session, which
may span requests.

<jsp:useBean id="name" class="BeanClass"
scope="session"/>

application scope means the bean is available anywherein the
application.

The web container will attempt to locate a bean based on the id and scope.

>

>

If it can't be found, then a new instance will be created for you.

If you embed setProperty actions within the useBean tags, they will
only beinvoked if anew instance is created.
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Examples’'WebContent/DisplayResultsjsp

<jsp:useBean id="book" class="library.Book" scope="request"/>

<html>

... Use scope="request" since
<body> the servlet stored the Book
<h2>Search Results</h2> instance in the request.
<table border="1" class="center">
<tr>
<th>isbn</th><th>title</th><th>status</th><th>authors</th>
</tr>
<tr>
<td><jsp:getProperty name="book" property="isbn"/></td>
<td><jsp:getProperty name="book" property="title"/></td>
<td><jsp:getProperty name="book" property="status"/></td>
<td><jsp:getProperty name="book" property="authors"/></td>
</tr>
</table>
<a href="CatalogSearch2.html">Try Again?</a>
</body>
</html>
Try It:

Search for books by visiting http://localhost: 8080/Beans/Catal ogSearch2.html. Your instructor will tell
you how to start the database.
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LABS

(1) Y ouwill findanincompl eteempl oyeesearch applicationintheSarter Codedirectory.

Examinethefiles, thenwriteanHTML formthat promptstheuser to enter anemployee'sid.
Theform'sactionattributeshouldbe™ EmployeeSear ch" .
(Solution: Solutions/\WebContent/EmployeeSear ch.html)

(2] Examinesrc/emp/EmployeeDAQ.java, src/emp/EmployeeD AOImpl.java, and src/emp/
Employee.javafromthechapter's Starter Codedirectory. Writeaservlet that readstheid
fromtherequest and callstheDA OtoretrievetheEmployeetransfer object. Storethe
transfer objectintherequest andforwardtothe JSPyouwill writein ®.

(Solution: Solutions/sr c/emp/Empl oyeeSear chServiet.java)

® Write aJSP that displays the properties of the Employee transfer object that was stored in

therequestin@. Createanother JSPthat your servletwill invokeif any exceptionsoccur.
Buildanddeploy your application.

(Solutions: Solutions/WebContent/DisplayEmployee.j sp, Sol utions/\WebContent/
DisplayErrors.jsp)
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You can usethe employeeid 123443 to test your application.
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