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Section 2

The essence of servilet and
JSP programming

The best way to learn how to develop web applicationsin Javais to start
developing them. That's why the chapters in this section take a hands-on
approach to developing web applications. In chapter 4, you'll learn how to
code JavaServer Pages (JSPs), which is one way to devel op web applications.
In chapter 5, you'll learn how to code servlets, which is another way to
develop web applications. And in chapter 6, you'll learn how to structure your
web applications so you combine the best features of JSPs and servlets.

With that as background, you'll be ready to learn the other web
programming essentials. In chapter 7, you'll learn how to work with sessions
and cookies so your application can keep track of its users. In chapter 8, you'll
learn how to build better applications by using JavaBeans. And in chapter 9,
you'll learn how to simplify the code in your JSPs by using custom tags. When
you compl ete this section, you'll have the essentia skills that you need for
designing, coding, and testing web applications that use JSPs and servlets.


Judy Taylor
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How to develop
JavaServer Pages

In this chapter, you'll learn how to develop aweb application that consists of
HTML pages and JavaServer Pages (JSPs). As you will see, JSPs work fine as
long as the amount of processing that’s required for each page is limited. When
you complete this chapter, you should be able to use JSPs to develop ssimple
web applications of your own.

The Email List application .......ccccoceeeiiieiinieeiiiieeieeeee
The user interface for the application ..........ccccceveeivvcciesseee e
The code for the HTML page that calls the JSP
The code for the ISP ...
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How to use three more types of JSP tags .....c...coeevvveeennn.
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When and how to view the servlet that’s generated for a JSP
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The Email List application

This topic introduces you to a simple web application that consists of one
HTML page and one JavaServer Page, or JSP. Once you get the genera idea of
how this application works, you'll be ready to learn the specific skills that you
need for developing JSPs.

The user interface for the application

Figure 4-1 shows the two pages that make up the user interface for the
Email List application. The first page is an HTML page that asks the user to
enter afirst name, last name, and email address. Then, when the user clicks on
the Submit button, the HTML page calls the JSP and passes the three user
entries to that page.

When the JSP receives the three entries, it could process them by checking
them for validity, writing them to afile or database, and so on. In thissimple
application, though, the JSP just passes the three entries back to the browser so
it can display the second page of this application. From this page, the user can
return to the first page by clicking the Back button in the web browser or by
clicking the Return button that's displayed on this page.

As simple asthis application is, you're going to learn alot from it. In this
chapter, you'll learn how enhance this application so it uses regular Java classes
to save the user entries in atext file. Then, in later chapters, you'll learn how to
modify this application to illustrate other essential skills that apply to serviet
and JSP programming.
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The HTML page

hapter, 4 - Email List application - Microsoft Internet Explorer

File Edit View Favarites Tools  Help

eBack = @ < |ﬂ @ /_h /I__\J Search ‘ir\\'rFavorites eMedia @ [j'\:v :_\;_ = J

Address |@ http:flocalhost: 5050/murachfemail4 join_email_list. html V| Go Links **

Join our email list

To join our emadl list, enter vour name and email address below.
Then, click on the Submit button.

First name: |Jahn

Last name: |Smith

Emmail address: |jsmith@hotmail.com

Submit

@ Done \ﬂ Local intranet

The JSP

2l Chapter, 4 - EmailList application - Microsoft Internet Explorer,

File Edit View Favarites Tools  Help

eBack = _) |ﬂ @ f_h /:\J Search :?}\?Favorites eMedia @ [j'\:v "_\f |_.J

Address |@ http:filocalhost 8080 murachfemail4/show_email_entry jsp?firstiame=JohnalastName=5mith&emailaddress=jsmith@hatmail .co V| Go Links **

Thanks for joining our email list

Here iz the mformation that you entered:

First name: | John
Last name: | Smith

Email address: | jsmth@hotmail com

To enter another email address, click on the Back
button in your browser or the Eeturn button shown
below.

@ Done \ﬂ Local intranet

Figure 4-1 The user interface for the application
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The code for the HTML page that calls the JSP

Figure 4-2 presents the code for the HTML page that calls the JSP. If you've
read chapter 3, you shouldn’t have any trouble following it. Here, the Action
attribute of the Form tag calls a JSP named show_email_entry.jsp that's stored
in the same directory as the HTML page, and the Method attribute specifies that
the HTTP Get method should be used with this action. Then, when the user
clicks on the Submit button, the browser will send a request for the JSP.

You should also notice the Name attributes of the three text boxes that are
used in the table within this HTML page. These are the names of the param-
eters that are passed to the JSP when the user clicks on the Submit button. In
figure 4-1, the parameter names are firstName, lastName, and email Address and
the parameter values are John, Smith, and jsmith@hotmail.com.
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The code for the HTML page

<!'doctype htm public "-//WBC//DTD HTM. 4.0 Transitional//EN'>
<htm >

<head>

<title>Chapter 4 - Email List application</title>
</ head>
<body>

<hl1l>Join our email list</hl>

<p>To join our email list, enter your nane and

emai | address bel ow. <br>
Then, click on the Submit button.</p>

<form acti on="show emni | _entry.jsp" nmethod="get">
<t abl e cel | spaci ng="5" border="0">
<tr>
<td align="right">First nane:</td>
<td><i nput type="text" name="firstNane"></td>
</tr>
<tr>
<td align="right">Last nane: </td>
<t d><i nput type="text" name="| ast Nane"></td>
</[tr>
<tr>
<td align="right">Email address:</td>
<t d><i nput type="text" name="enmi | Address"></td>
</tr>
<tr>
<td></td>
<t d><br><i nput type="subnit" val ue="Submt"></td>
</tr>
</ tabl e>
</forme
</ body>

</htm >

Description

The Action and Method attributes for the Form tag set up arequest for a JSP that will be
executed when the user clicks on the Submit button.

The three text boxes represent parameters that will be passed to the JSP when the user
clicks the Submit button.

The parameter names are firstName, lastName, and email Address, and the parameter
values are the strings that the user enters into the text boxes.

Figure 4-2 The code for the HTML page that calls the JSP
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The code for the JSP

Figure 4-3 presents the code for the JSP. As you can see, much of the JSP
codeis HTML. In addition, though, Java code is embedded within the HTML
code in the form of JSP scriptlets and expressions. Typically, a scriptlet is used
to execute one or more Java statements while a JSP expression is used to
display text. To identify scriptlets and expressions, JSPs use tags. To distinguish
them from HTML tags, you can refer to them as JSP tags.

When you code a JSP, you can use the methods of the request object in your
scriptlets or expressions. Since you don't have to explicitly create this object
when you code JSPs, this object is sometimes referred to as the implicit request
object. The scriptlet in this figure contains three statements that use the
getParameter method of the request object. Each of these statements returns the
value of the parameter that is passed to the JSP from the HTML page. Here, the
argument for each getParameter method is the name of the textbox on the
HTML page.

Once the scriptlet is executed, the values for the three parameters are
available as variables to the rest of the page. Then, the three expressions can
display these variables. Since these expressions are coded within the HTML
tags for atable, the browser will display these expressions within atable.

After the table, the JSP contains some HTML that defines aform. This form
contains only one control, a submit button named Return. When it is clicked, it
takes the user back to the first page of the application. If you have any trouble
visualizing how this button or the rest of the page will ook when displayed by a
browser, please refer back to figure 4-1.

Asyou read this book, remember that it assumes that you already know the
basics of Java programming. If you have any trouble understanding the Java
code in this chapter, you may need a refresher course on Java coding. To
quickly review the basics of Java coding, we recommend that you use Murach’s
Beginning Java 2 because it contains all the Java skills that you'll need for
working with this book.
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The code for the JSP

<!'doctype htm public "-//WBC//DTD HTM. 4.0 Transitional//EN'>
<htm >
<head>
<title>Chapter 4 - Email List application</title>
</ head>
<body>

<%
String firstName = request.getParaneter("firstNane");
String | ast Name = request. get Paraneter ("l ast Name"); — JSP scriptlet
String emil Address = request. get Paranet er (" enuni | Address");

%>

<h1>Thanks for joining our email |ist</hl>
<p>Here is the information that you entered: </ p>

<t abl e cell spaci ng="5" cell paddi ng="5" border="1">
<tr>
<td align="right">First nane:</td>
<td><% firstNane %</td>
</tr> __""‘——————______________________
<tr>
<td align="right">Last nane:</td>
<t d><% | ast Name %</td>
</tr>
<tr>
<td align="right">Email address:</td>
<td><% enmi | Address %</td>
</tr>
</t abl e>

JSP expression

<p>To enter another emnil address, click on the Back <br>
button in your browser or the Return button shown <br>
bel ow. </ p>

<formaction="join_email _list.htm" method="post">
<i nput type="subnit" val ue="Return">

</ fornp

</ body>

</htm >

Description

* Although a JSP looks much like an HTML page, a JSP contains embedded Java code.

* To code ascriptlet that contains one or more Java statements, you use the <% and %>
tags. To display any expression that can be converted to a string, you use the <%= and
%> tags.

*  When you code a JSP, you can use the implicit request object. This object is named
request. You can use the getParameter method of the request object to get the values of
the parameters that are passed to the JSP.

Figure 4-3 The code for the JSP
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How to create a JSP

Now that you have a general idea of how JSPs are coded, you're ready to
learn some specific skills for creating a JSP. To start, you need to know more
about coding scriptlets and expressions.

How to code scriptlets and expressions

Figure 4-4 summarizes the information you need for coding scriptlets and
expressions within a JSP. To code a scriptlet, for example, you code Java
statements that end with semicolons within the JSP scriptlet tags. To code an
expression, you code any Java expression that evaluates to a string. Since
primitive data types like integers or doubles are automatically converted to
strings, you can aso use expressions that evaluate to these data types.

When you're coding a scriptlet or an expression, you can use any of the
methods of the implicit request abject. In this figure, only the getParameter
method is used, but you'll learn about two more methods of the request object
in the next figure.

In this figure, the first two examples show different ways that you can
display the value of a parameter. The first example uses a scriptlet to return the
value of the firstName parameter and store it in a String object. Then, this
example uses an expression to display the value. In contrast, the second ex-
ample uses an expression to display the value of the firstName parameter
without creating the firstName object.

The last example in this figure shows how two scriptlets and an expression
can be used to display an HTML line five times while a Java variable within the
HTML line counts from 1 to 5. Here, the first JSP scriptlet contains the code
that begins a while loop. Then, aline of HTML code uses a JSP expression to
display the current value of the counter for the loop. And finally, the second
scriptlet contains the code that ends the loop.
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The syntax for a JSP scriptlet

<% Java statenents %

The syntax for a JSP expression
<% any Java expression that can be converted to a string %

The syntax for getting a parameter from the implicit request object
request . get Par anmet er ( par anet er Nane) ;

Examples that use scriptlets and expressions

A scriptlet and expression that display the value of the firstName parameter
<%
String firstName = request.getParaneter("firstNane");
%
The first name is <% firstName %.

An expression that displays the value of the firstName parameter
The first nane is <% request.getParaneter("firstNane") %.

Two scriptlets and an expression that display an HTML line 5 times

<%
int nunOTines = 1;
while (nunmOf Ti mes <= 5){
%
<h1> This line is shown <% nunOrTines % of 5 tines in a JSP.</hl>
<%
nunf Ti mes++;

}
%

Description

e Within a scriptlet, you can code one or more complete Java statements. Because these
statements are Java statements, you must end each one with a semicolon.

* Within a JSP expression, you can code any Java expression that evaluates to a string.
This includes Java expressions that evaluate to any of the primitive types, and it includes
any object that has a toString method. Because a JSP expression is an expression, not a
statement, you don’t end it with a semicolon.

Figure 4-4 How to code scriptlets and expressions
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How to use the methods of the request object

In the last figure, you learned how to use the getParameter method to return
the value that the user entered into atextbox. Now, figure 4-5 summarizes that
method and illustrates it in a new context. This figure also summarizes and
illustrates two more methods of the implicit request object.

In most cases, the getParameter method returns the value of the parameter.
For atextbox, that's usually the value entered by the user. But for a group of
radio buttons or a combo box, that’s the value of the button or item selected by
the user.

For checkboxes or independent radio buttons that have a Value attribute, the
getParameter method returns that value if the checkbox or button is selected and
anull valueif it isn’t. For checkboxes or independent radio buttons that don’t
have a Value attribute, though, the getParameter method returns an “on” value if
the checkbox or button is selected and anull value if it isn't. Thisisillustrated
by the first example in this figure.

To retrieve multiple values for one parameter name, you can use the
getParameterValues method as illustrated by the second example. This method
is useful for controls like list boxes that allow multiple selections. After you use
the getParameterVValues method to return an array of String objects, you can use
aloop to get the values from the array.

To get the names of al the parameters sent with a request, you can use the
getParameterNames method to return an Enumeration object that contains the
names. Then, you can search through the Enumeration object to get the param-
eter names, and you can use the getParameter method to return the value for
each parameter name. Thisisillustrated by the third example.

If you're not familiar with the Enumeration class, you can learn more about
it though the API. For most purposes, though, you only need to know that an
Enumeration object is a collection that can be searched element by element. To
determine if more elements exist in the collection, you can use the
hasM oreElements method, which returns a boolean value. And to get the next
element in the collection, you can use the nextElement method.
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Three methods of the request object

get Paraneter (String paramn Returns the vaue of the specified parameter as a string if it
exists or null if it doesn't. Often, thisis the value defined in the
Value attribute of the control in the HTML page or JSP.

get Par aret er Val ues(String paran) Returnsan array of String objects containing all of the
values that the given request parameter has or null if the parameter
doesn't have any values.

get Par anet er Nanes() Returns an Enumeration object that contains the names of
al the parameters contained in the request. If the request has no
parameters, the method returns an empty Enumeration object.

A scriptlet that determines if a checkbox is checked

<%
String rockCheckBox = request. get Paraneter("Rock");
/1 returns the value or "on" if checked, null otherw se.
if (rockCheckBox != null){
%
You checked Rock nusi c!
<% }
%

A scriptlet that reads and displays multiple values from a list box
<%
String[] selectedCountries = request. get Paranet erVal ues("country");
/1 returns the values of itens selected in |list box.
for (int i =0; i < selectedCountries.length; i++){
%
<% sel ectedCountries[i] % <br>
<%
}

%

A scriptlet that reads and displays all request parameters and values
<%
Enumer ati on paranet er Nanes = request. get Par amet er Names() ;
whi | e (paranet er Nanes. hasMor eEl enent s() ) {
String paraneterName = (String) paraneterNanes. next El ement ();
String paraneterVal ue = request. get Paranet er ( par anet er Nane) ;

%
<% paranet er Nane % has val ue <% paraneterVal ue %. <br>
<%
}
%
Description

* You can use the getParameter method to return the value of the selected radio button in a
group or the selected item in a combo box. You can also use it to return the value of a
selected check box or independent radio button, but that value is null if it isn't selected.

e |f an independent radio button or a checkbox doesn’t have aVaue attribute, this method
returns “on” if the control is selected or null if it isn't.

Figure 4-5 How to use the methods of the request object
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Where and how to save a JSP

Asfigure 4-6 shows, you normally save the JSPs of an application in the
same directory that you use for the HTML pages of the application. The differ-
ence is that the name for a JSP requires ajsp extension. So if you're using a text
editor that's not designed for working with JSPs, you may have to place the
filename in quotation marks to make sure the file is saved with the jsp exten-
sion.

Like HTML pages, JSPs must be saved in a directory that’s available to the
web server. For Tomcat 4.0, you can use any directory under the webapps
directory. The root directory for the web applications that are presented in the
first 16 chapters of this book is the webapps\murach directory, and the
subdirectory for the Email List application that’s presented in this chapter is
email4. Note, however, that you can aso use the webapps\ROOT directory that
Tomcat sets up as the default root directory. Or, you can create your own
subdirectories under the webapps directory.
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Where the show_email_entry.jsp page is saved
c:\tontat\ webapps\ nmurach\ emai | 4

Other places you can save your JSPs

c:\tontat\ webapps\ your Docunment Root

c:\tontat\ webapps\ your Docurrent Root \ your Subdi rect ory
c:\tontat\ webapps\ ROOT

c:\tontat\ webapps\ ROOT\ your Subdi rectory

A standard dialog box for saving a JSP

Save fs g|
Lok in: |_} emaild j ﬁ ,g EE @
& Ejon_email st
File name: |"sh0w_emai|_entry.isp" j Save
Files of type: |HTML Documents (% htm?] j Cancel
| -] O
Description

e JSPsare normally saved in the same directory as the HTML pages. This directory should
be a subdirectory of the web applications directory for your server. If you're running
Tomcat on your PC, that directory is usualy c:\tomcat\webapps or c:\jakarta-
tomcat\webapps.

* For thefirst 16 chapters of this book, the document root directory for all applicationsis
the murach directory. As aresult, the HTML and JSP files for each application are stored
in this directory or one of its subdirectories.

* If you're using Tomcat on your local system, you can also use webapps\ROOT as the
root directory for your applications. The ROOT directory is automatically set up when
you install Tomcat, and it is the default document root directory.

* To make sure that the filename for a JSP is saved with the jsp extension when you're
using an HTML or text editor, you can enter the filename within quotes.

Figure 4-6 Where and how to save a JSP



114 Section2  The essence of serviet and JSP programming

How to request a JSP

After you create a JSP, you need to test it. One way to do that isto click on
alink or a button on an HTML page that requests the JSP. Another way isto
enter a URL into aweb browser that requests the JSP. Figure 4-7 shows how to
request a JSP either way.

To request a JSP from an HTML form, you use the Action attribute of the
form to provide a path and filename that point to the JSP. Thisisillustrated by
the first example in this figure. Here, the assumption is that the HTML page and
the JSP are in the same directory. If they weren't, you would have to supply a
relative or absolute path for the JSP file.

To request a JSP by entering its URL into a browser, you enter an absolute
URL as shown by the next two examples in this figure. The first example shows
the URL for the JSP when it's stored on alocal web server in the email4 direc-
tory of the murach directory. The second example shows the URL for the JSP if
the JSP was deployed on the Internet server for www.murach.com.

When you test a JSP by entering a URL, you will often want to pass param-
etersto it. To do that, you can add the parameters to the end of the URL as
shown by the last examplesin this figure. Here, the question mark after the jsp
extension indicates that one or more parameters will follow. Then, you code the
parameter name, the equals sign, and the parameter value for each parameter
that is passed, and you separate multiple parameters with ampersands (&). If
you omit a parameter that's required by the JSP, the getParameter method will
return a null value for that parameter.

When you use a Get method to regquest a JSP from another page, any
parameters that are passed to the JSP will be displayed in the browser’'s URL
address. In thisfigure, for example, you can see the first two parameters that
have been attached to the URL. However, in the next figure, you'll learn that the
Post method works differently.
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A URL that includes parameters

<A Chapter 4 - Email List application - Microsoft Internet Explorer, D@E|
File  Edit View Favorites Tools  Help :;'

GBack M > ) \ﬂ \ELI ;\J /._-‘: Search ‘»;?:{Favorites @Media 6’?{ T _]

Address @j http: fflocalhost: 8080/ murachfemail4!show_email_entry. jsp?firstMame=John&lastiame=5mith a Go Links **

-

Thanks for joining our email list
Here 1z the mformation that you entered:
First name: | John

Last name: | Srmith

Emal address: | null

&] Dare & Local intranet

How Tomcat maps directories to HTTP calls

c:\tomcat\webapps\murach http://local host:8080/murach/
c:\tomcat\webapps\murach\email4  http://local host:8080/murach/email4
c:\tomcat\webapps\ROOT http://local host:8080/

c:\tomcat\webapps\ROOT\email4 http://localhost:8080/email 4

A Form tag that requests a JSP

<form acti on="show email _entry.jsp" method="get">

Two URLSs that request a JSP

http://1 ocal host: 8080/ murach/ emnai | 4/ show_enmai |l _entry.jsp
http://ww. nurach. com enmi | 4/ show_enmi | _entry.jsp

How to include parameters

show_emai |l _entry.jsp?firstNanme=John
show_emai |l _entry.jsp?first Name=John& ast Name=Smi t h

Description

*  When you use the Get method to request a JSP from an HTML form, the parameters are
automatically appended to the URL.

* When you code or enter a URL that requests a JSP, you can add a parameter list to it
starting with a question mark and with no intervening spaces. Then, each parameter
consists of its name, an equals sign, and its value. To code multiple parameters, use
ampersands (&) to separate the parameters.

Figure 4-7 How to request a JSP
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When to use the Get and Post methods

When you code a Form tag that requests a JSP, you can code a Method
attribute that specifies the HTTP method that’s used for the request. The Get
method is the default HTTP method, but the Post method is also commonly
used.

Figure 4-8 presents the pros and cons of using the Get and Post methods.
With either method, you can still test the page by appending the parameters to
the URL string. So the question really comes down to selecting the appropriate
method for the finished web application.

There are two primary reasons for using the Post method. First, since the
Post method doesn’'t append parameters to the end of the URL, it is more
appropriate for working with sensitive data. If, for example, you're passing a
parameter for a password or a credit card number, the Post method prevents
these parameters from being displayed in the browser. In addition, it prevents
the web browser from including these parameters in a bookmark for a page.
Second, you need to use the Post method if your parameters contain more than 4
KB of data.

For all other uses, the Get method is preferred. It runs slightly faster than
the Post method, and it lets the user bookmark the page along with the param-
eters that were sent to the page.
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An HTML form tag that uses the Post method

<form acti on="show enmnil _entry.jsp" method="post">

A JSP that’s requested through the Post method

File  Edit View Favorites Tools  Help

- . — n
- 1 N ] = i i £ -
G Back. 2 x ,y: | Search 1. Favorites @ Media 6’-{ =

Address @j http: fflocalhost: 8080/ murachfemail4fshow_email_entry. jsp & a Go

<A Chapter 4 - Email List application - Microsoft Internet Explorer, D@E|
!,'

Links **

Thanks for joining our email list

Here 1z the mformation that you entered:

First name: | John
Last name: | Srmith

Email address: | jemith@hotmail net

-

&] Dare & Local intranet

When to use the Get method

e If you want to transfer data as fast as possible.

If the HTML form only needs to transfer 4 KB of data or less.
If it's okay for the parameters to be displayed in the URL.

When to use the Post method
e |f you'retransferring over 4 KB of data.
e If it'snot okay for the parameters to be appended to the URL.

Description

If you want users to be able to include parameters when they bookmark a page.

* Thevisible difference between the Get and Post methods is the URL that’s displayed in
the browser. For Get requests from an HTML page, the parameters are appended to the
URL. For Post requests, the parameters are still sent, but they’re not displayed in the

browser.

* You can test a JSP that uses either method by appending the parameters to the URL.

Figure 4-8 When to use the Get and Post methods
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How to use regular Java classes with
JSPs

In this topic, you'll learn how to use regular Java classes to do the process-
ing that a JSP requires. In particular, you'll learn how to use two classes named
User and Userl O to do the processing for the JSP of the Email List application.

The code for the User and UserlO classes

Figure 4-9 presents the code for a business class named User and an |/O
class named UserlO. The package statement at the start of each class indicates
where each classis stored. Here, the User classis stored in the business direc-
tory because it defines a business object while the UserlO class is stored in the
data directory because it provides the data access for the application.

The User class defines a user of the application. This class contains three
instance variables: firstName, lastName, and email Address. It includes a
constructor that accepts three values for these instance variables. And it includes
get and set methods for each instance variable.

In contrast, the Userl O class contains one static method named addRecord
that writes the values stored in a User object to atext file. This method accepts
two parameters: a User object and a string that provides the path for thefile. If
thisfile exists, the method will add the user data to the end of it. If the file
doesn’t exist, the method will create it and add the data at the beginning of the
file.

If you've read the first six chapters of Murach’s Beginning Java 2, you
should understand the code for the User class. And if you've read chapters 16
and 17, you should understand the code in the Userl O class. The one exception
is the use of the synchronized keyword in the addRecord method declaration.
But this keyword just prevents two users from writing to the file at the same
time, which could lead to an error.
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The code for the User class
package busi ness;

public class User{
private String firstNane;
private String | astNane;
private String enmil Address;

public User(){}

public User(String first, String last, String email){
firstNane = first;
| ast Name = | ast;
emai | Address = emni | ;

}

public void setFirstNane(String f){
firstNane = f;

public String getFirstNane(){ return firstNane; }

public void setLastNanme(String |){
| ast Name = |;

}
public String getlLastNane(){ return | astName; }

public void setEnail Address(String e){
emui | Address = e;

}
public String get Email Address(){ return enmil Address; }
}

The code for the UserlO class
package dat a;

import java.io.*;
i mport business. User;

public class Userl
public synchroni zed static void addRecord(User user, String fil enane)
throws | OExcepti on{
PrintWiter out = new PrintWiter(
new FileWiter(filenane, true));
out.println(user.getEnail Address()+ "|"
+ user.getFirstNane() + "|"
+ user. getLast Name());
out. cl ose();

}

Note

* The synchronized keyword in the declaration for the addRecord method of the UserlO
class prevents two users of the JSP from using that method at the same time.

Figure 4-9 The code for the User and UserlO classes
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Where and how to save and compile regular Java
classes

If you're using Tomcat 4.0, figure 4-10 shows where and how to save your
compiled Java classes (the .class files) so Tomcat can access them. Usualy,
you'll save your source code (the .javafiles) in the same directory, but that’s not
required.

The two paths shown at the top of this figure show where the User and
Userl O classes that come with this book are saved. After that, the figure pre-
sents the syntax for other paths that can be used to store Java classes. If you
review these paths, you'll see that each one places the Java classesin a
subdirectory of the WEB-INF\classes directory.

Since the User class contains a package statement that corresponds to the
business directory, it must be located in the WEB-INF\classes\business direc-
tory. In contrast, if the package statement specified “murach.email”, the com-
piled classes would have to be located in the WEB-INF\classes\murach\email
directory.

Since TextPad is designed for working with Java, you can use it to compile
regular Java classes. However, you may need to configure your system as
described in appendix A before it will work properly. In particular, you may
need to add the appropriate WEB-INF\classes directory to your classpath.

If you use the DOS prompt window to compile your classes, you can do that
as shown in this figure. Here, a DOS prompt is used to compile the User class.
To start, the cd command changes the current directory to the \WEB-
INF\classes directory. Then, the javac command is used with
“business\User.java’ as the filename. This compiles the User class and stores it
in the business package, which is what you want.
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Where the User class is saved
c:\tontat\ webapps\ mur ach\ VIEB- | NF\ cl asses\ busi ness

Where the UserlO class is saved
c:\tontat\ webapps\ mur ach\ VIEB- | NF\ cl asses\ dat a

Other places to save your Java classes

c:\tontat\ webapps\ your Docurment Root \ EB- | NF\ cl asses

c:\tontat\ webapps\ your Docurment Root \ EB- | NF\ cl asses\ packageNane
c:\tontat\ webapps\ ROOT\ VEB- | NF\ cl asses

c:\tontat\ webapps\ ROOT\ VEB- | NF\ cl asses\ packageNane

The DOS prompt window for compiling the User class

ommand Prompt

Microsoft Windows XP [Uersion 5.1.268@1
(CY) Copyright 1985-2801 Microsoft Corp.

C:%Documents and Settings“Andrea.ANDI.B@8>cd “tomcatswebappssnurach~WEB—INF-\clas

S EeS

C:stomcatswebappssmurach \WEB-INF\classes>javac business\lUszer. java

C:\tomcatswebappssmurach \WEB-INF\classes>_

Description

* Although you can save the source code (the .java files) in any directory, you must save
the classfiles (the .class files) in the WEB-INF\classes directory or one of its
subdirectories. This can be subordinate to the ROOT directory or your own document
root directory.

* To compile aclass, you can use TextPad's Compile Java command, your IDE’s compile
command, or the javac command from the DOS prompt window.

* If you have trouble compiling a class, make sure your system is configured correctly as
described in appendix A.

Figure 4-10  Where and how to save and compile regular Java classes
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A JSP that uses the User and UserlO classes

Figure 4-11 shows the code for the JSP in the Email List application after it
has been enhanced so it uses the User and Userl O classes to process the param-
eters that have been passed to it. In the first statement of the body, a special type
of JSP tag is used to import the business and data packages that contain the User
and UserlO classes. You'll learn how to code this type of tag in the next figure.
For now, though, you should focus on the other shaded lines in this JSP.

In the scriptlet of the JSP, the getParameter method is used to get the values
of the three parameters that are passed to it, and these values are stored in String
objects. Then, the next statement uses these strings as arguments for the con-
structor of the User class. This creates a User object that contains the three
values. Last, this scriptlet uses the addRecord method of the Userl O class to add
the three values of the User object to a file named UserEmail.txt that's stored in
the WEB-INF\etc directory. Since the WEB-INF\etc directory isn't web-
accessible, this prevents users of the application from accessing thisfile.

After the scriptlet, the code in the JSP defines the layout of the page. Within
the HTML table definitions, the JSP expressions use the get methods of the
User object to display the first name, last name, and email address values.
Although these JSP expressions could use the String objects instead, the code in
thisfigure is intended to show how the get methods can be used.
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The code for a JSP that uses the User and UserlO classes

<!'doctype htm public "-//WBC//DTD HTM. 4.0 Transitional//EN'>
<htm >

<head>
<title>Chapter 4 - Email List application</title>
</ head>

<body>

<%@ page i nport="busi ness.*, data.*" %

<%
String firstName = request.getParaneter("firstNane");
String | ast Nane = request. get Paranmeter ("Il ast Nane");
String emnil Address = request. get Paraneter ("ennil Address");

User user = new User (firstName, |astNane, email Address);
User | O addRecor d(user, "../webapps/ nurach/ WEB-| NF/ etc/ User Email . txt");
%>

<h1>Thanks for joining our email |ist</hl>
<p>Here is the information that you entered: </ p>

<tabl e cel | spaci ng="5" cel | paddi ng="5" border="1">
<tr>
<td align="right">First nane:</td>
<t d><% user.get FirstNane() %</td>
</tr>
<tr>
<td align="right">Last nane: </td>
<t d><% user. get Last Name() %</td>
</tr>
<tr>
<td align="right">Email address:</td>
<t d><% user. get Enmi | Address() %</td>
</tr>
</ tabl e>

<p>To enter another enmil address, click on the Back <br>
button in your browser or the Return button shown <br>
bel ow. </ p>

<formaction="join_email_list.htm" nethod="post">
<i nput type="submit" val ue="Return">

</formp

</ body>

</htm >

Description

* This JSP uses a scriptlet to create a User object and add it to afile, and it uses JSP
expressions to display the values of the User object’s instance variables.

e Sincethe User and Userl O classes are stored in the business and data packages, the JSP
must import these packages as shown in figure 4-12.

Figure 4-11 A JSP that uses the User and UserlO classes
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How to use three more types of JSP
tags

So far, you've learned how to use the JSP tags for scriptlets and expressions.
Now, you'll learn how to use three more types of JSP tags. All five types of JSP
tags are summarized at the top of figure 4-12.

How to import classes

Figure 4-12 also shows how to use a JSP directive to import classesin a
JSP. The type of directive that you use for doing that is called a page directive,
and the shaded statement at the start of the JSP shows how to code one.

To code a page directive for importing classes, you code the starting tag and
the word page followed by the Import attribute. Within the quotation marks
after the equals sign for this attribute, you code the names of the Java classes
that you want to import just as you do in a Javaimport statement. In the ex-
amplein thisfigure, all the classes of the business and data packages are
imported, plus the Date class in the java.util package.

Once the page directive imports the packages, the JSP can access the User
and Userl O classes and the Date class. The scriptlet that follows creates a User
object from the User class and uses the addRecord method of the UserlO class
to write the data for the User object to atext file. The last line in this example
uses the default constructor of the Date class as an expression in an HTML line.
This works because the JSP will automatically convert the Date object that's
created by the constructor into a string.
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The JSP tags presented in this chapter

<% % JSP scriptlet To insert a block of Java statements.

<% % JSP expression To display the string value of an expression.

<%@ % JSP directive To set conditions that apply to the entire JSP.

<%- --% JSP comment To tell the JSP engine to ignore code.

<8 % JSP declaration  To declare instance variables and methods for a JSP.

JSP code that imports Java classes
<% page i nport="business.*, data.*, java.util.Date" %
<%
String firstName = request. getParaneter("firstName");

String | ast Nane = request. getParaneter ("l ast Name") ;
String enuil Address = request. get Par anet er ("enai | Addr ess") ;

User user = new User(firstNane, |astNane, email Address);
User | O addRecord(user, "../webapps/nurach/ VEB-I| NF/ etc/User Enail .txt");
%>

Today's date is <% new Date() %.

Description

* To define the conditions that the JSP engine should follow when converting a JSP into a
servlet, you can use a JSP directive.

e Toimport classesin a JSP, you use the import attribute of the page directive. This makes
the imported classes available to the entire page.

* You can aso use the page directive to define other conditions like error handling and
content type conditions. You'll learn more about this directive throughout this book.

Figure 4-12 How to import classes
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How to code comments in a JSP

Figure 4-13 shows how to code JSP comments, and it shows how you can
code Java comments and HTML comments in a JSP. As aresult, you heed to
understand how the three types of comments are processed.

Like Java comments, any code within a JSP comment isn’t compiled or
executed. In contrast, any code within an HTML comment is compiled and
executed, but the browser doesn’t display it. Thisisillustrated by the HTML
comment in this figure. Here, the HTML line within the comment isn’t dis-
played by the browser, but the integer variable in the comment is incremented
each time the page is accessed. To prevent this integer variable from being
incremented, you have to use a JSP comment instead of an HTML comment.
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A JSP comment
<% -

Today's date is <% new java.util.Date() %.
--%

Java comments in a JSP scriptlet
<%
/] These statenents retrieve the request paraneter val ues
String firstName = request.getParaneter("firstNane");
String | astNanme = request. getParaneter ("l ast Nane");
String email Address = request. get Paraneter("ennil Address");

/*

User user = new User(firstNane, |astNane, enmil Address);

User| O addRecord(user, "../webapps/nurach/ WEB-1NF/etc/UserEmail.txt");
*/

%

An HTML comment in a JSP

<l--

<i >Thi s page has been accessed <% ++i % tinmes.</i>
-->

The value of the variable i is <% i %.
Description

* When you code JSP comments, the comments aren’t compiled or executed.

*  When you code Java comments within a scriptlet, the comments aren’t compiled or
executed.

*  When you code HTML comments, the comments are compiled and executed, but the
browser doesn’t display them.

Figure 4-13 How to code comments in a JSP
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How to declare instance variables and methods

When a JSP is requested for the first time, one instance of the JSP is created
and loaded into memory, and athread is started that executes the Java code in
the JSP. For each subsequent request for the JSP, another thread is started that
can access the one instance of the JSP. When you code variables in scriptlets,
each thread gets its own copy of each variable, which is usually what you want.

In some cases, though, you may want to declare instance variables and
methods that can be shared between all of the threads that are accessing a JSP.
To do that, you can code JSP declarations as shown in figure 4-14. Then, the
instance variables and methods are initialized when the JSP is first requested.
After that, each thread can access those instance variables and methods.

Thisisillustrated by the accessCount variable that’s declared as an instance
variable in thisfigure. This variable is incremented by one each time the JSP is
requested. Once it’s incremented, the current value is stored in aloca variable.
Later, when the variable is displayed, it represents the total number of times that
the page has been accessed.

In this figure, the synchronized keyword prevents two threads from using
the method or modifying the instance variable at the same time. Thisresultsin a
thread-safe JSP. Without the synchronized keyword for the method, for ex-
ample, two or more threads could write to the text file at the same time, which
could lead to an 1/O error if one thread tries to open the file before the previous
thread closes it. Without the synchronized and this keywords for the block of
code, two or more threads could update the accessCount variable at the same
time. If, for example, user 4 updates the accessCount before it is stored in the
local Count variable, the access count that’s displayed for user 3 will be 4.
Although that’s highly unlikely and insignificant in this case, this illustrates the
type of prablem that can occur.

In most cases, though, it's okay for multiple threads to access a method or
instance variable at the same time because no harm can come from it. That's
why you only need to code a thread-safe JSP when multiple threads could cause
inaccurate or faulty results. The potential for this often arises when an instance
variable is modified by athread or when a method accesses a data store. Then,
you can decide whether you need to provide for this by coding a thread-safe
JSP.

If you find your JSP becoming cluttered with declarations, you should
consider restructuring your program. In some cases, you may want to use
regular Java classes like the ones shown in this chapter. In other cases, you may
want to use a servlet as described in the next chapter. Better yet, you may want
to use a combination of servlets, JSPs, and other Java classes as described in
chapter 6.
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JSP code that declares an instance variable and a method

<%@® page i nport="business.*, data.*, java.util.Date, java.io.*" %

<% int accessCount = 0; %

<%
publ i ¢ synchroni zed voi d addRecord(User user, String fil enane)
throws | CExcepti on{
PrintWiter out = new PrintWiter(
new FileWiter(filenane, true));
out. println(user.get Email Address()+ "|"
+ user.getFirstName() + "|"
+ user. get Last Nane());
out.close();
}
%
<%
String firstName = request. getParaneter("firstName");
String | ast Nane = request. get Paraneter ("l ast Name");
String enmil Address = request. get Paranet er ("enai | Address");
User user = new User(firstNane, |astNane, enmail Address);
addRecord(user, "../webapps/nmurach/ VEB-1NF/ etc/UserEmail.txt");
int |ocal Count = O;
synchroni zed (this) {
accessCount ++;
| ocal Count = accessCount;
}
%

<p><i >Thi s page has been accessed <% | ocal Count % tines.</i></p>

Description

You can use JSP declarations to declare instance variables and methods for a JSP.
Unlike the variables defined in scriptlets, one set of instance variables and methods are
used by all the users of the JSP.

To code a thread-safe JSP, you must synchronize access to instance variables and
methods that should only be called by one thread at atime. Otherwise, two threads may
conflict when they try to modify the same instance variable at the same time or when
they try to execute the same method that accesses a data store at the same time.

To synchronize access to a method, you can use the synchronized keyword in the method
declaration. To synchronize access to a block of code, you can use the synchronized
keyword and the this keyword before the block.

Figure 4-14  How to declare instance variables and methods
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A JSP that imports classes and declares instance
variables

To illustrate how these JSP tags work together, figure 4-15 presents an
enhanced version of the Email List application. Here, the page that’s displayed
is the same as the page shown in figure 4-1 except that it displays two lines
below the Return button. The first line displays the date and time that the user
accessed the page. The second displays the number of times the page has been
accessed since it was initialized.

In the code for the JSP, the page directive imports the required classes
including the User and Userl O classes from the business and data packages.
This directive is followed by two declarations. The first declares an instance
variable for the number of users that access the JSP. The second declares an
instance variable for the path of the text file that will store the user data. The
scriptlet that follows is one that you've already seen so you should understand
how it works.

Since you've already seen the HTML tags that display the data for this JSP,
this figure doesn’t show these tags. They are the same HTML tags that are
shown in figure 4-11.

The first shaded line at the end of this JSP uses the constructor for the Date
class to return the current date and time. Since this constructor is coded within
an expression, each user of the JSP will get its own copy of the date and time.
Asaresult, the HTML line will display a different time for each user. In con-
trast, as explained earlier, the second shaded line displays the value of an
instance variable that is incremented by one for each thread.
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A JSP that displays the date and an instance variable

2} Chapter 4 - Email List application - Microsoft Internet Explorer

File Edt Yiew Favarites Tools Help i

GBack M ) | Iﬂ IELI :\J /.-\: Search ‘::1‘\'( Favarites @Media Q‘“ - .,,'_ _J

Address @:Ihttp:,l’,l’\ucalhust:SDSD,imurach,l’email4fshuw_emai\_antry.jsp?FirstName=Juhn&lastName=Smith&emai\nddre ~ Go Links **

Thanks for joining our email list

Here 1z the nformation that yvou entered:

First name: | John
Last name: | Smith
Email address: | jamithi@hotmail com
To enter another email address, click on the Back

button in your browser or the Return button shown
below.

Today’s date 15 Thu Nov 21 08:08:44 GWT-08:00 2002
This page has been accessad 3 times.

& Dore ®J Local intranst

The code for the JSP

<!'doctype htm public "-//WBC//DTD HTM. 4.0 Transitional//EN'>
<htm >
<head>
<title>Chapter 4 - Email List application</title>
</ head>

<body>
<%@ page inport= "busi ness. User, data.Userl O java.util.Date, java.io.*" %
<% int accessCount = 0; %
<% String file = "../webapps/ murach/ VEB-| NF/ et c/ User Emai | . txt"; %
<% String firstNane = request.getParaneter("firstNanme");
String | ast Nane = request. getParaneter ("l ast Name");
String enmmil Address = request. get Paraneter ("enunil Address");
User user = new User(firstNane, |astNane, email Address);
User | O addRecord(user, file);
int |ocal Count = O;
synchroni zed (this) {
accessCount ++;
| ocal Count = accessCount;

%
<!-- mssing code that's the sane as figure 4-11 -->

Today's date is <% new Date() %. <br>
<i >Thi s page has been accessed <% | ocal Count % tines.</i>

</ body>
</ htrd >

Figure 4-15 A JSP that imports classes and declares instance variables
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How to work with JSP errors

When you develop JSPs, you will inevitably encounter errors. That's why
the last three figures in this chapter show you how to work with JSP errors.

How to debug JSP errors

Figure 4-16 presents the two most common JSP errors. HTTP Status 404
means that Tomcat received the HTTP request but couldn’t find the requested
resource. You've aready seen thisin chapter 2. To fix this type of problem,
make sure that you've entered the correct path and filename for the request and
that the requested file isin the right location.

In contrast, HTTP Status 500 means that the server received the request and
found the resource but couldn’t fill the request. This usually means that the JSP
engine wasn't able to compile the JSP due to a coding error in the JSP. To fix
this type of problem, you can review the other information provided by the error
page. In the error page in this figure, for example, you can see that a semicolon
ismissing at the end of one of the statements in the JSP scriptlet.

To correct this type of error, you should fix the JSP so it will compile
correctly. To do this, you can open the JSP, add the semicolon, save it, and
refresh the screen. Then, the JSP engine will recognize that the JSP has been
modified and it will automatically attempt to compile and load the JSP.

This figure also gives some tips for debugging JSP errors. The first three
tips will help you solve most status 404 errors. The fourth one will help you find
the cause of most status 500 errors. And when all else fails, you can look at the
servlet that's generated from the JSP as explained in figure 4-18.
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An error page for acommon JSP error

2} Apache Tomecat/4.0.1 - Error report - Microsoft Internet Explorer,

@Back &2 J |ﬂ @ /_h /':__\J Search \‘?/r\\'{‘Favorites eMedia @ [:r:gv :\._’_, I_J

File Edit Vigw Favorites Tools  Help 'al

Address |@ http:fflocalhost:8080/murachfemail4fshow_email_entry.jsp v| G Links **

Apache Tomcat/4.0.1 - HTTP Status 500 - Internal

Server Error

T Exception report
Internal Server Error

FEETTSy The server encountered an internal error (Internal Server Error) that prevented it from fulfilling this
request.

exception

org.apache. jasper.JasperException: Unable to compile class for J3FNote: sun.tools. javac.Main has

An error occured between lines: Z7 and 36 in the jsp file: XEmailQKsth_Email_Entry.jsp

Generated servlet error:
C:htomoat) work localhostimurach' email4yshow _0005femail 000Sfentryijsp.java:101: ';' expected.

String firstName = request.getParameter ("firstlHame"™)
-

< |

|

|

@ Done \ﬁ Local intranet

Common JSP errors

HTTP Status 404 — File Not Found Error
HTTP Status 500 — Internal Server Error

Tips for debugging JSP errors

Make sure the Tomcat server is running.

Make sure that the URL isvalid and that it points to the right location for the requested

page.
Make sure al of the HTML, JSP, and Java class files are in the correct locations.
Read the error page carefully to get all available information about the error.

Asalast resort, look at the servlet that’'s generated for the JSP as shown in figure 4-18.

Figure 4-16 How to debug JSP errors
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How to use a custom error page

Asyou have just seen, the server displaysits error page when an uncaught
exception is thrown at run time. Although that's okay while you're developing a
web application, you may not want error pages like that displayed once the
application is put into production. In that case, you can design your own error
pages and use them as shown in figure 4-17. That makes the user interface
easier to understand.

To designate the error page that should be used when any uncaught excep-
tion is thrown by a JSP page, you use the errorPage attribute of a page directive.
This attribute designates the JSP or HTML page that you want to use as the
error page. Thisisillustrated by the first example in this figure.

Then, if you want the error page to have access to the implicit exception
object, you set the isErrorPage attribute of its page directive to true asillustrated
by the second example in this figure. This makes an object named exception
available to the page. In the second example, you can see how this object is used
in a JSP expression to display the exception type and description. (When you
code an object name in an expression, its toString method is invoked.)
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A custom error page in a browser

<A Chapter 4 - Email List application - Microsoft Internet Explorer, D@E|
File  Edit View Favorites Tools  Help :;'

- . — n
- 1 N ) = i i £ -
G Back. 2 x ,y: | Search 1. Favorites @ Media 6’-{ = ]

Address @j http: fflocalhost: 5050/ murachfemaild/show_email_entry,jsp A a Go Links **

Error

There was a problem adding your email to our lst. Please try back later.

Javaio Fila Not FoundException: \webappslmurach\WEE-INFatc\ User Email.txt {Accass iz denied)

&] Dare & Local intranet

Two more attributes of a page directive

errorPage To designate an error page for any uncaught exceptions that are thrown by the page.
isErrorPage  To identify a page as an error page so it has access to the implicit exception object.

A page directive that designates a custom error page
<% page error Page="show_error_nessage.jsp" %

A JSP that is designated as a custom error page
<! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTM. 4.01 Transitional//EN'>

<htm >
<head>

<title>Chapter 4 - Enmil List application</title>
</ head>

<body>
<%@ page i sErrorPage="true" %
<h1>Error</ hl>
<p>There was a probl em addi ng your email to our list.
Pl ease try back later.</p>
<p><i ><% excepti on %</i></p>
</ body>
</htm >

Description

* You can use the errorPage attribute of a JSP page directive to designate an error page that
is requested if an uncaught exception is thrown at runtime. That error page can be either
aJSP or an HTML page.

* If you want the error page to have access to the JSP implicit exception object, the error
page must be a JSP that includes a page directive with the isErrorPage attribute set to
true. Since the implicit exception object is an object of the java.lang.Throwable class,
you can call any methods in this class from the exception object.

Figure 4-17  How to use a custom error page
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When and how to view the serviet that's
generated for a JSP

As you work with JSPs, you should keep in mind that JSPs are translated
into servlets and compiled before they are run. As aresult, when a Status 500
error occurs, it's usually because the JSP engine can’'t compile the generated
servlet, even though that problem is caused by bad code in the related JSP.

Asyou have seen in figure 4-16, you can usually find the cause of a Status
500 error by reading the error page and proceeding from there. As alast resort,
though, it sometimes makes sense to view the servlet that has been generated
from the JSP. For instance, figure 4-18 shows the servlet that’s generated for the
JSPin figure 4-15.

Before you take a closer ook at that servlet, though, you need to understand
how a servlet is generated, compiled, and instantiated. In particular, you need to
keep these facts in mind. First, each JSP is trandated into a servlet class.
Second, the servlet class is compiled when the first user requests the JSP. Third,
one instance of the servlet classis instantiated when the first user requests the
JSP. Fourth, each user istreated as athread by the servlet, and each thread gets
its own copy of the local variables of the servlet methods. With this conceptual
background, the generated servlet should make more sense.

At the start of this figure, you can see the path and filename for the servlet
that’s generated from the JSP in figure 4-15. Although all generated servlets are
stored in the work\localhost directory for Tomcat 4.0, the rest of the path is
dependent on the location of the actual JSP. If, for example, the JSP is saved in
the email4 directory of the murach application directory, then the generated
servlet is saved in the work\localhost\murach\email4 directory. The filename of
this servlet is generated from the JSP filename.

If you find the servlet file and open it with atext editor, you will probably
find the code overwhelming at first. But the partial code in this figure should
give you an idea of what’s going on. Somewhere near the start of the code,
you'll find the instance variables of the JSP declarations declared as variables of
the class.

After that, you'll find a JSP service method that contains all of the code
from the JSP scriptlet. Because this method is called for each user, each user (or
thread) will get a copy of the local variables used by this method. Then, after the
code that's generated for the scriptlets, you'll find out.write statements that
return HTML to the browser and out.print statements that return Java expres-
sions to the browser.

After you read the next chapter, which shows you how to develop servlets,
the code for this servlet should make more sense. But if you compare the code
for the JSP in figure 4-15 with its servlet code, you should get a good idea of
what’s going on. Remember, though, that you usually don’t need to view the
generated servlets for debugging purposes.
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The location of the servlet class for the JSP in figure 4-15

C:\tontat\work\ | ocal host\ nurach\ emai | 4\ show_0005f ermai | _0005f entry$j sp. j ava

Part of the servlet class that’s generated from the JSP in figure 4-15

public class show 0005fenui| _0005fentry$jsp extends H tpJspBase { )
Instance variables

int accessCount = O; ___ ——— from JSP declarations

String file = "../webapps/ nurach/ VEB- | NF/ et ¢/ User Emai | . t xt";

}

public void _jspService(HttpServl et Request request, HttpServl et Response
response) throws java.io. | OException, ServletException {

String firstName = request.getParameter("firstNane"); Local data from a
String |astName = request.getParameter("lastName"); — JSP scriptlet
String emmil Address = request. get Paranet er ("enni | Address");

User user = new User(firstNane, |astNane, emmil Address);
addRecord(user, file);
int local Count = 0;
synchroni zed (this) {
accessCount ++;
| ocal Count = accessCount;

}
A write statement

out.write("... <td align=\"right\">First name:</td> ..."); —
out.print( firstName ); for HTML tags
y A print statement
} from a JSP expression

How a servlet is generated, compiled, and instantiated from a JSP

* When aJSPisfirst requested, the JSP engine trand ates the page into a servlet class and
compiles the class. When it does, it places all JSP scriptletsinto a service method. As a
result, all variables defined by the scriptlets are local variables to the service method.

* After the servlet class is compiled, one instance of the classisinstantiated and a new thread
is created. Then, the service method is called.

* For each subsequent user that requests the JSP, a new thread is created from the instance of
the servlet class and the service method is called. This method delivers a copy of the local
variables for each thread, but all threads share the instance variables.

When and how to view the servlet that's generated for a JSP

¢ Although you need to know that your JSPs are trandated into servlets before they are
executed, you normally don’t need to view them. For advanced debugging problems,
though, it is sometimes useful to view the servlet for a JSP.

e |f you're using Tomcat 4.0 or later, you can find the code for the Java servlet classin the
subdirectory of the tomcat\work\localhost directory. Starting with that directory, you'll find
adirectory structure that corresponds to the one for your JSPs.

e |f you're using another JSP engine, you should find the servlet classin asimilar directory
structure.

Figure 4-18  When and how to view the servlet that's generated for a JSP
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Perspective

The goal of this chapter has been to provide you with the basics of coding,
saving, and viewing JSPs. At this point, you should be able to code simple, but
practical, JSPs of your own. In addition, you should understand how HTML pages
communicate with JSPs, how JSPs communicate with regular Java classes, and
how to fix some of the most common JSP errors.

In the next chapter, you'll learn how to use the same types of skills with
servlets. In fact, the next chapter uses the same application that’s presented in this
chapter, but it uses a servlet instead of a JSP.

Summary

A JavaServer Page, or JSP, consists of HTML code plus Java code that’s embed-
ded in scriptlets and expressions. Within the scriptlets and expressions, you can
use the methods of the implicit request object to get the parameters that are passed
to the JSP.

The JSPs for an application are stored in the document root directory or one of its
subdirectories. Then, you can view a JSP by entering a URL that corresponds to its
directory location.

When you use the Get method to pass parameters to a JSP, the parameters are
displayed in the URL. When you use the Post method, they aren’t. Although the
Get method transfers data faster than the Post method, you can't use the Get
method to transfer more than 4K of data.

You can use business and data classes from within scriptlets and expressions just
as you use them from Java classes. However, the business and data classes must be
stored in the WEB-INF\classes directory or one of its subdirectories.

You use a JP directive known as a page directive to import classes for usein a
JSP,

When you use JSP comments, the comments aren’t compiled or executed. In
contrast, HTML comments are compiled and executed, but the browser doesn’t
display them.

You use JSP declarations to declare instance variables and methods for a JSP. To
code a thread-safe JSP, you must synchronize access to these instance variables
and methods.

You can use a page directive to designate an error page for an uncaught exception.
You can code this directive so it has access to the JSP implicit exception object and
you can use this object’s methods.



Chapter 4  How to develop JavaServer Pages

When a JSP is first requested, the JSP engine trandates the page into a servlet and
compilesit. Then, one instance of the class is instantiated. For each subsequent
regquest, a new thread is created from this single instance of the servlet class. This
means that each requestor gets its own copy of the local variables, but all requestors
share the same instance variables.

Terms
JavaServer Page (JSP) implicit request object JSP declaration
parameter JSP directive thread-safe
scriptlet page directive error page
JSP expression JSP comment implicit exception
JSP tag instance object
regquest object thread

Objectives

Code and test JavaServer Pages that require any of the features presented in this
chapter including scriptlets, expressions, page directives, JSP comments, JSP
declarations, and custom error pages.

Describe the directory structure that should be used for JSPs, business, and data
classes.

List two differences between the Get and Post methods that can be used to pass
parameters to a JSP.

Describe the difference between JSP comments and HTML comments.

Explain what is meant by a thread-safe JSP and describe what you have to do to
develop one.

Describe the process of running a JSP and its effect on local and instance vari-
ables.

Exercise 4-1 Create a custom error page

In this exercise, you'll create a custom error page for the Email List application.

Run the HTML document named join_email_list.html that's in the
webapps\murach\email4 directory so it accesses and runs the JSP named
show_email_entry.jsp.

Create a custom error page named show_error_page.jsp that displays the type
of error, the current date, and the number of times the error page has been
accessed. Save this JSP in the webapps\murach\email4 directory.

Edit the JSP file named show_email_entry.jsp that’s in the email4 directory so
it uses the show_error_page.jsp.
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4.

Test the custom error page. To do that, you can cause an exception by changing
the properties of the file so it's read-only. In Windows, you can do this by right
clicking the file icon in Explorer, selecting Properties, and selecting Read-only.

Exercise 4-2 Create a new JSP

In this exercise, you' Il modify the HTML document for the Email List
application, and you'll create a new JSP that responds to the HTML document.

1.

Modify the HTML document named join_email_list.html that's in the email4
directory so it hasthis line of text after the Email address box: “I’m interested
in these types of music.” Then, follow this line with alist box that has options
for Rock, Country, Bluegrass, and Folk music. This list box should be followed
by the Submit button, and the Submit button should link to a new JSP named
show_music_choices.jsp

Create a new JSP named show_music_choices.jsp that responds to the changed
HTML document. This JSP should start with an H1 line that reads like this:
Thanks for joining our email list, John Smth.

And thisline should be followed by text that looks like this:

We'll use email to notify you whenever we have new rel eases for
these types of nusic:

Country

Bl uegr ass

In other words, you list the types of music that correspond to the items that are
selected in the list box. And the entire web page consists of just the heading
and text lines that I've just described.

Test the HTML document and the new JSP by running them. Note the
parameter list that is passed to the JSP by the HTML document. Then, test the
new JSP by using a URL that includes a parameter list.



