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Introduction to serviet and JSP
programming

The three chapters in this section provide the background information that you
need for writing servlets and JavaServer Pages (JSPs). In chapter 1, you'll
learn what web programming is and how servlets and JSPs work. In chapter 2,
you'll learn how to install and use the Tomcat software for running servlets
and JSPs on your own PC. And in chapter 3, you'll learn how to develop the
HTML documents that pass data to the servlets and JSPs of aweb application.




An introduction to web
programming with Java

This chapter introduces you to the concepts and terms that you need for
working with servlets and JavaServer Pages (JSPs) as you create web
applications. In particular, this chapter introduces you to the software that

you'll be working with.
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Section 1 Introduction to serviet and JSP programming

An introduction to web applications

A web application is a set of web pages that are generated in response to
user regquests. The Internet has many different types of web applications, such as
search engines, online stores, auctions, news sites, discussion groups, and
games.

A typical web application

Figure 1-1 shows the first two pages of the shopping cart application that's
available from www.murach.com. Here, the first page presents some information
about our beginning Java book. This page contains two buttons: aView Cart
button and an Add To Cart button. When you click the Add To Cart button, the
web application adds the book to your cart and displays the second page in this
figure, which shows al of the itemsin your cart.

The second page lets you change the quantity for an item or remove an item
from the cart. It also lets you continue shopping or begin the checkout process.
In this book, you'll learn all the skills you need to create a shopping cart appli-
cation like this one.

If you take a closer look at these web pages, you can learn alittle bit about
how this application works. For the first page, the Address box of the browser
shows an address that has an htm extension. This means that the page was
rendered from an HTML document.

In contrast, the Address box for the second page shows the address of a
servlet named ShoppingServlet that's stored in the murach.ordering package.
This means that the HTML code for this page was generated by the servlet.
After the servlet address, you can see a question mark and one parameter named
productCode that has avalue of “java’. Thisisthe parameter that was passed
from the first page. You'll learn how this navigation from page to page worksin
chapter 3.
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The first page of a shopping cart application

Murach’s Beginning Java 2 - Microsoft Internet Explorer
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— box
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by Andrea Steelman
20 chapters, 691 pages, 296 illustrations, COincluded,
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The second page of a shopping cart application
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Figure 1-1

A typical web application
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The components of a web application

Figure 1-2 shows the basic components that make up aweb application.
Because aweb application is atype of client/server application, the compo-
nents of aweb application are stored on either the client computer or the server
compuiter.

To access aweb application, you use aweb browser that runs on aclient
computer. It isthe browser that converts HTML code to the user interface. The
most widely used web browser is Microsoft’s Internet Explorer, and the most
popular alternative is Netscape's Navigator (commonly known as Netscape).

The web application itself is stored on the server computer. This computer
runs web server software that enables it to send web pages to web browsers.
Although there are many web servers, the most popular one for Java web
applications is the Apache Software Foundation’s Apache HTTP Server, which
isusualy just called Apache.

Because most web applications work with data that’s stored in a database,
most servers also run a database management system (or DBMS). Two of the
most popular for Java development are Oracle and MySQL. Note, however, that
the DBM S doesn’t have to run on the same server as the web server software. In
fact, a separate database server is often used to improve an application’s overall
performance.

Although this figure shows the client and server computers connected via
the Internet, thisisn’t the only way a client can connect to a server in aweb
application. If the client and the server are on the same Local Area Network, or
LAN, they function as an intranet. Since an intranet uses the same protocols as
the Internet, a web application works the same on an intranet as it does on the
Internet.
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Components of a web application

Server computer

Client computer

Web browser

Internet
connection

ol |

Web server
Database server

Description

* Web applications are atype of client/server application. In aclient/server application, a
user at a client computer accesses an application at a server computer. For aweb appli-
cation, the client and server computers are connected viathe Internet or an intranet.

* Inaweb application, the user works with aweb browser at the client computer. The web
browser provides the user interface for the application. The most commonly used web
browser is Microsoft’s Internet Explorer, but other web browsers such as Netscape's
Navigator are also in use.

* A web application runs on the server computer under the control of web server software.
For servlet and JSP applications, the Apache server isthe most widely used web server.

* For most web applications, the server computer also runs a database management
system (DBMS). For serviet and JSP applications, Oracle and MySQL are two of the
most popular database management systems.

Figure 1-2 The components of a web application
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How static web pages work

HTML, or Hypertext Markup Language, is the language that the browser
converts to the web pages that make up aweb application’s user interface. Many
of these web pages are static web pages, which are the same each time they are
viewed. In other words, they don’t change in response to user input.

Figure 1-3 shows how aweb server handles static web pages. The process
begins when a user at a web browser requests aweb page. This can occur when
the user enters aweb address into the browser’s Address box or when the user
clicksalink that leads to another page. In either case, the web browser uses a
standard Internet protocol known as Hypertext Transfer Protocol, or HTTP, to
send arequest known as an HTTP request to the web site's server.

When the web server receives an HTTP request from a browser, the server
retrieves the requested HTML file from disk and sends the file back to the
browser in the form of an HTTP response. The HTTP response includes the
HTML document that the user requested along with any other resources speci-
fied by the HTML code such as graphicsfiles.

When the browser receives the HTTP response, it formats and displays the
HTML document. Then, the user can view the content. If the user requests
another page, either by clicking alink or typing another web address in the
browser’s Address box, the process begins again.
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How a web server processes static web pages

Client Server

<>

Web server HTML file

HTTP request

Browser

HTTP response

Description

Hypertext Markup Language, or HTML, is the language that the web browser converts
into the web pages of aweb application.

A static web page isan HTML document that’s stored in afile and does not change in
response to user input. Static web pages have afilename with an extension of .htm or
html.

Hypertext Transfer Protocol, or HTTP, isthe protocol that web browsers and web servers
use to communicate.

A web browser requests a page from aweb server by sending the server a message
known as an HTTP request. For a static web page, the HTTP request includes the name
of the HTML file that’s requested.

A web server repliesto an HTTP request by sending a message known asan HTTP
response back to the browser. For a static web page, the HT TP response includes the
HTML document.

Figure 1-3 How static web pages work



10

Section 1 Introduction to serviet and JSP programming

How dynamic web pages work

In contrast to a static web page, a dynamic web page changes based on the
parameters that are sent to the web application from another page. For instance,
when the Add To Cart button in the first page in figure 1-1 is clicked, the static
web page calls the web application and sends one parameter to it. Then, the web
application generates the HTML for a new web page and sends it back to the
browser.

Figure 1-4 shows how this works. When a user enters datainto a web page
and clicks the appropriate button, the browser sends an HTTP request to the
server. This request contains the address of the next web page along with any
data entered by the user. Then, when the web server receives this request and
determinesthat it is a request for a dynamic web page, it passes the request back
to the web application.

When the web application receives the request, it processes the data that the
user entered and generates an HTML document. Next, it sends that document to
the web server, which sends the document back to the browser in the form of an
HTTP response. Then, the browser displaysthe HTML document that’s in-
cluded in the response so the process can start over again.
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How a web server processes dynamic web pages

Client Server

HTTP request

h 4
4

Web
application

Web server

Browser

HTTP response

Description

* A dynamic web page isan HTML document that's generated by a web application.
Often, the web page changes according to parameters that are sent to the web application
by the web browser.

*  When aweb server receives arequest for a dynamic web page, the server passes the
reguest to the web application. Then, the application generates a response, which is
usually an HTML document, and returns it to the web server. The web server, in turn,
wraps the generated HTML document in an HTTP response and sends it back to the
browser.

* The browser doesn’t know or care whether the HTML was retrieved from a static HTML
file or was dynamically generated by the web application. Either way, the browser
displaysthe HTML document that is returned.

Figure 1-4 How dynamic web pages work
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An introduction to Java web
programming

In the early days of Java, Java received much attention for its ability to
create applets, which are Java applications that can be downloaded from aweb
site and run within aweb browser. However, once Microsoft’s Internet Explorer
stopped supporting new versions of Java, applets lost much of their appeal. Asa
result, many developers switched their attention to servlets and JavaServer
Pages, or JSPs. These technologies allow devel opers to write Java web applica-
tions that run on the server.

The components of a Java web application

Figure 1-5 shows the primary software components for a Java web applica-
tion. By now, you should understand why the server must run web server
software. To run a Java application, though, the server must also run a software
product known as a serviet and JSP engine, or serviet and JSP container. This
software allows aweb server to run servlets and JSPs.

Sun's Java 2 Platform, Enterprise Edition, or J2EE, specifies how a servlet
and JSP engine should interact with aweb server. Since this specification is
availableto all developers, most modern web servers support any servlet and
JSP engine that implements this specification. In addition, al servlet and JSP
engines should work similarly. In theory, this makes servlet and JSP code
portable between serviet and JSP engines and web servers. In practice, though,
you may need to make some modifications to your code when switching servlet
and JSP engines or web servers.

Tomcat is afree, open-source servlet and JSP engine that was devel oped by
the Jakarta project at the Apache Software Foundation. This engineisthe
officia reference implementation of the servlet and JSP specification set forth
by Sun, and it's one of the most popular servlet and JSP engines. In the next
chapter, you'll learn how to install and use Tomcat on your own PC.

For a servlet and JSP engine to work properly, the engine must be able to
access Java's Software Development Kit, or SDK, that comes as part of the Java
2 Platform, Standard Edition, or J2SE. The SDK contains the Java compiler and
the core classes for working with Java. It aso contains the Java Runtime
Environment, or JRE, that you need for running the Java classes. Since this
book assumes that you already have some Java experience, you should already
be familiar with the SDK and the JRE.

Many large websites al so use a Java technology known as Enterprise
JavaBeans, or EJBs. To use EJBs, the server must run an additional piece of
software known as an EJB server, or EJB container. Although there are some
benefits to using EJBs, they're more difficult to use when you'refirst learning
how to code Java web applications. That's why this book focuses on developing
web applications without using EJBs. In chapter 17, though, you' Il get an
introduction to EJBs.
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The components of a Java web application

Browser

HTTP request HTTP response

Server

Web server

Servlet and JSP engine

Java 2 Software Development Kit (SDK)

Database server

Description

Java web applications consist of JavaServer Pages and servlets. You'll learn more about
them in the next two figures.

A serviet and JSP engine, or serviet and JSP container, is the software that allows the
web server to work with servlets and JSPs.

The Java 2 Platform, Enterprise Edition, or J2EE, specifies how web servers can
interact with servlet and JSP engines. Tomcat is one of the most popular servlet and JSP
engines. It was developed by the Jakarta project at the Apache Software Foundation.

For a servlet and JSP engine to work, it must have access to Java's Software Develop-
ment Kit, or SDK, which comes as part of the Java 2 Platform, Standard Edition, or
J2SE. Among other things, the SDK contains the Java classes, the Java compiler, and a
Java Runtime Environment, or JRE.

Java web applications that use Enterprise JavaBeans, or EJBs, require an additional
server component known as an EJB server, or EJB container. For more information
about working with EJBs, see chapter 17.

Figure 1-5 The components of a Java web application
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An introduction to JavaServer Pages

One of the goals of this book isto teach you how to develop the JavaServer
Pages, or JSPs, that are part of aweb application. To give you a better idea of
what they are, figure 1-6 shows part of a simple JSP that generates the web page
shown in the browser.

If you look at the Address box of the browser in this figure, you can see that
the address of a JSP ends with ajsp extension. After that, you can see a question
mark followed by the parameters that are passed to the JSP.

If you're already familiar with HTML, you can see that most of this JSP
consists of HTML code. In fact, the only Java code in this JSP is shaded. That's
why JSPs are relatively easy to write if you know HTML and keep the Javato a
minimum. If a JSP requires extensive Java programming, though, it's easier to
write the Java code with a servlet. In practice, web designers often write the
HTML portions of the JSPs, while web programmers write the Java portions.

In case you're interested, the first three lines of Java code in this JSP get
three parameters from the request object that has been passed to it. To do that,
the code uses the getParameter method of the object. Then, the three Java
expressions that are used later in the JSP refer to the String variables that store
the parameters.

When a JSP is requested for the first time, the JSP engine (which is part of
the servlet and JSP engine) converts the JSP code into a servlet and compiles
the servlet. Then, the JSP engine loads that servlet into the servlet engine, which
runsit. For subsequent requests, the JSP engine runs the servlet that corre-
sponds to the JSP.

In chapter 3, you'll get a crash coursein HTML that will teach you all the
HTML you need to know for writing JSPs. Then, in chapter 4, you'll learn how
to combine HTML code with Java code as you write JSPs. When you're done
with those chapters, you' [l know how to write significant JSPs of your own.
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A web page that’s returned from a JSP

2} Chapter 4 - Email List application - Microsoft Internet Explorer, E‘EWZ‘
File  Edit View Fawaorites Tools  Help l.;'

oﬁack A > | |1L| |EL| 7:j /..-\‘ search \jt_(Favorltes @Medla {‘3 v'hd :7 J

Address |g‘| Http: 4 localhost: 8080 murachfemail jshow_email_entry . jspHirstMame=lohn&lastMame=Smithéemailddress=jsmith@hotmall, cor V\ Go | Links ®

Thanks for joining our email list

Here 15 the mformation that you entered

First name: | JTohn
Lastname: | Smith
Etnail address: | jsmith@hotmail com
To enter another email address, click on the Back

button in your browser, or the Retumn button shown
below

Partial code for the JSP

<head>
<title>Chapter 4 - Emmil List application</title>
</ head>
<body>
<%
String firstNane = request.getParaneter("firstNanme");
String | ast Nane = request.get Paraneter ("l ast Name") ;
String email Address = request. get Paraneter ("enni | Address");
%>
<h1>Thanks for joining our email l|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>
<td><% firstName %</td>
</tr>
<tr>
<td align="right">Last name:</td>
<t d><% | ast Name %</td>
</[tr>
<tr>
<td align="right">Email| address:</td>
<t d><% enai | Address %</td>
</tr>
</ tabl e>

Description

* A JavaServer Page, or JSP, consists of Java code that is embedded within HTML code.
Thismakes it easy to write the HTML portion of a JSP, but harder to write the Java code.

*  When aJSPisfirst requested, the JSP engine trandates it into a servlet and compilesit.
Then, the servlet is run by the serviet engine.

* Inchapter 3, you'll learn how to create HTML documents. In chapter 4, you'll learn how
to create JSPs.

Figure 1-6 An introduction to JavaServer Pages
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Section 1 Introduction to serviet and JSP programming

An introduction to serviets

A second goal of this book isto teach you how to develop the serviets that
are part of a Javaweb application. To give you a better idea of what they are,
figure 1-7 shows part of a servlet that generates the same web page asthe JSP in
figure 1-6.

In contrast to the JSP, the servlet is a Java class that runs on a server and
does the processing for the dynamic web pages of aweb application. That's why
servlets for aweb application are written by web programmers, not web design-
ers. After the processing is done, the servlet returns HTML code to the browser
by using the printin method of an out object. Note, however, that this makes it
more difficult to code the HTML.

In case you're interested, each servlet for aweb application is a Java class
that extends (or inherits) the HttpServlet class. Then, each servlet can override
the doGet method of the inherited class, which receives both arequest and a
response object from the web server, and the servlet can get the parameters that
have been passed to it by using the getParameter method of the request object.
After that, the servlet can do whatever processing is required by using normal
Java code.

In chapter 5, you'll get the details on how servlets work. When you com-
plete that chapter, you'll be able to write significant servlets of our own. But as
you'll learn next, the real trick as you develop Javaweb applicationsisto use a
combination of servlets and JSPs so you get the benefits of both.

How to combine servilets and JSPs in a web
application

Asyou have seen, servlets are actually Java classes so it makes sense to use
them for the processing requirements of the web pages in an application.
Similarly, JSPs are primarily HTML code so it makes sense to use them for the
design of the web pagesin an application. But how can you do that in an
efficient way?

The solution is for a servlet to do the processing for each web page, and
then forward the request and response objects to the JSP for the page. That way,
the servlet does all the processing, and the JSP does all of the HTML. With this
approach, the JSP requires a minimum of embedded Java code. And that means
that the web designer can write the JSPs with little or no help from the Java
programmer, and the Java programmer can write the servlets without worrying
about the HTML.

In chapter 6, you'll learn how to use this approach for developing web
applications. You'll also learn how to use the Model-Controller-View pattern to
structure your applications so they’re easy to manage and maintain. When you
finish that chapter, you'll know how to develop Java web applicationsin a
thoroughly professional manner.
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Partial code for a servlet that works the same as the JSP in figure 3-6
public class Email Servl et extends HttpServl et {
public void doGet (HttpServl et Request request,

Ht t pSer vl et Response response)
throws | OException, ServletException{

response. set Content Type("text/htm");
PrintWiter out = response.getWiter();

String firstName = request.getParaneter("firstNane");
String | ast Name = request. getParameter ("l ast Nane");
String emmil Address = request. get Paraneter ("enni |l Address");

out. println(

"<htm >\ n"
+ "<head>\n"
+ " <title>Chapter 5 - Enmmil List application</title>\n"
+ "</ head>\n"
+ "<body>\n"
+ "<h1>Thanks for joining our email |ist</hl>\n"
+ "<p>Here is the information that you entered: </ p>\n"
+ " <table cellspacing=\"5\" cellpaddi ng=\"5\" border=\"1\">\n"
+ <tr><td align=\"right\">First nane:</td>\n"
+ " <td>" + firstName + "</td>\n"
+ " </tr>\n"
+ " <tr><td align=\"right\">Last nane:</td>\n"
+ " <td>" + lastName + "</td>\n"
+ " </tr>\n"
+ " <tr><td align=\"right\">Enai| address:</td>\n"
+ " <td>" + emmil Address + "</td>\n"
+ " </tr>\n"
+ " </table>\n"
+ "</ htm >);
Description

* A servietisaJavaclassthat runs on a server. Although servlets are commonly used for
web applications, they can also be used for other types of applications like mail or FTP
server applications.

* A serviet for aweb application extends the HttpServlet class. Thismakesit easy for a
Java programmer to write the code for the processing that a web page requires. Once a
servlet is compiled, it can be run by the servlet engine.

e Toreturn HTML code to the browser, a servlet uses the printin method of an out object.
This makes it more difficult to write the HTML portion of the code.

* To get the best results from servlets and JSPs, you use a combination of the two asyou
develop web pages. In particular, you use servlets for the processing that’s required by
the pages, and JSPs for the HTML that’s required by the pages.

* Inchapter 5, you'll learn how to create servlets. And in chapter 6, you'll learn how to
structure and code your web pages so they take advantage of the best features of both
servlets and JSPs.

Figure 1-7 An introduction to servlets
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An introduction to Java web development

This topic introduces you to serviet and JSP development. In particular, it
presents some of the hardware and software options that you have as you develop
web applications.

Three platforms for developing servlets and JSPs

Figure 1-8 shows the three types of platforms that you can use for developing
servlets and JSPs. First, you can use asingle PC. Second, you can use aLocal Area
Network (or LAN). Third, you can use the Internet.

When you use asingle PC, you of course need to install all of the required
software on that PC. That includes the Java SDK, the web server software, the
servlet and JSP engine, and the database management system. To make this easy
for you, the CD for this book includes everything that you need. In particular, it
includes Tomcat, which functions as both aweb server and a servlet and JSP
engine. It also includes MySQL, which isa DBMS. In the next chapter, you'll
learn how to install Tomcat, and you can learn how to install the other components
in appendix A.

When you work on aLAN, you can use the same software components, but
you divide them between client and server. To compile and run servlets on the
server, the server requires the Java SDK, a combined web server and servlet and
JSP engine like Tomcat, and a DBM S like MySQL. To compile servlets on a
client, the client requires the Java SDK and the servlet.jar file, which contains all
of the classes required for servlet development in a compressed format. This JAR
file comes with Tomcat, but you can also download it for free from the Sun web
site. When you run aweb application on aLAN like this, it functions as an
intranet.

When you work over the Internet, you use the same general components as
you do when you work over an intranet. To improve performance, though, you
normally have a separate web server like Apache in addition to a servlet and JSP
engine like Tomcat. If necessary, you can aso improve the performance of an
intranet application by using Apache as the web server.

Since the SDK, Apache, Tomcat, and MySQL can be run by most operating
systems, Java web developers aren’t tied to a specific operating system. In fact, the
Windows operating system is commonly used for both the client and server
computers during development. But when the applications are ready for use, they
are often deployed on aUnix or Solaris server.



Chapter 1  Anintroduction to web programming with Java

Stand-alone development

SDK
Tomcat
MySQL

Client
Local Area Network development
SDK SDK
servlet.jar Tomcat
MySQL
M | AN connection———
Client
Internet development
SDK SDK
servlet.jar Tomcat
Internet Apache
i connection MySQL
Client
Description

When you develop web applications, you can work on platforms at three levels.

If you want to devel op web applications on your own PC, you need to install the Java
SDK, aweb server, a servlet and JSP engine, and a DBMS. To make that easy for you,
the CD that comes with this book includes everything you need including the MySQL
DBMS and Tomcat 4.0, which functions as both aweb server and a servlet and JSP
engine.

If you're working in asmall group on aLoca AreaNetwork (LAN), the server can run
Tomcat as both the web server and the servlet and JSP engine, and MySQL as the
DBMS. Then, the client just needs the Java SDK and the servlet.jar file, which isn’t part
of the SDK. When you run web applications on aLAN, it functions as an intranet.

If you're working in agroup over the Internet, you normally use a product like Apache as
the web server and a product like Tomcat as just the servlet and JSP engine. Otherwise,
this works the same as when you're working over aLAN.

Figure 1-8 Three platforms for developing servlets and JSPs
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The architecture for servilet and JSP applications

Figure 1-9 shows the architecture for a typical web application that uses
servlets and JSPs. This architecture uses three layers: (1) the presentation layer,
or user interface layer, (2) the business rules layer, and (3) the data access
layer. In theory, the programmer tries to keep these layers as separate and
independent as possible. In practice, though, these layers are often interrel ated,
and that’s especially true for the business and data access layers.

The presentation layer consists of HTML pages and JSPs. Typically, aweb
designer will work on the HTML stored in these pages to create the look and
feel of the user interface. Later, a Java programmer may need to edit these pages
so they work properly with the servlets of the application.

The business rules layer uses servlets to control the flow of the application.
These servlets may call other Java classes to store or retrieve data from a
database, and they may forward the results to a JSP or to another serviet. Within
the business layer, Java programmers often use a special type of Java class
known as a JavaBean to temporarily store and process data. A JavaBean is
typically used to define a business abject such as a User or Invoice object.

The data layer works with data that’s stored on the server’s disk. For a
serious web application, this datais usually stored in arelational database.
However, this data can also be stored in text files and binary files. In addition,
the data for an application can be stored in a special type of file that uses
Extensible Markup Language, or XML. You'll learn more about working with
XML in chapter 16.
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The architecture for a typical Java web application

Presentation layer

HTML files JSP files

Business rules layer

Other Java
classes

Servlets JavaBeans

Data access layer

Data access
classes

Database . Binary files .
Description

* The presentation layer for atypical Javaweb application consists of HTML pages and
JSPs.

* Thebusinessruleslayer for atypical Javaweb application consists of servlets. These
servlets may call other Java classes including a special type of Java class known as a
JavaBean. Chapter 8 will show how to work with JavaBeans.

* The data access layer for atypical Javaweb application consists of classes that read and
write datathat’s stored on the server’s disk drive.

e For aserious web application, the datais usually stored in arelational database. How-
ever, it may also be stored in binary files, in text files, or in Extensible Markup Language
(or XML) files. Chapter 16 will show how to work with XML.

Figure 1-9 The architecture for servlet and JSP applications
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Tools for writing servlets and JSPs

When you write servlets, you normally use atext editor that’'s designed for
entering, editing, compiling, and testing Java classes because that can save you
a considerable amount of time. In figure 1-10, for example, you can see an
editor named TextPad that is being used to edit a servlet. In case you don't
aready have an editor like this on your PC, atrial version of TextPad isin-
cluded on the CD that comes with this book and appendix A shows how to
install it. Then, if you decide that you want to use TextPad beyond the trial
period, you can pay the fee of about $27, which we think is a bargain.

When you write JSPs, you can use a text editor like TextPad, but you can
also use an editor that is designed specifically for working with HTML and
JSPs. One of these editorsis Macromedia’'s HomeSite, which is shown in this
figure asit’s used to edit a JSP. Here again, atrial version isincluded on the CD
in case you want to experiment with it, and appendix A shows how to install it.
Then, if you decide to use this software beyond the trial period, you can pay the
required fee of about $85 to register your copy.

Although this figure doesn’t show one, you can also use an | ntegrated
Development Environment, or IDE, for developing servlets and JSPs. For
instance, Sun ONE Studio 4.0 and Macromedia’'s JRUN Studio 4 are two IDES
that are designed for developing servlets and JSPs. As aresult, they not only
provide custom text editors, but also visual tools for designing and debugging
servlets and JSPs. Similarly, Macromedia's Dreamweaver is an IDE that has
special features for developing HTML documents and JSPs, but not for devel op-
ing servlets.

Because IDEs can help you work more productively, professional program-
mers often use them. However, IDEs also have their own learning curves. That's
why it’s probably best to use atext editor like TextPad while you learn the skills
presented in this book. Then, when you're done, you'll be ready to take full
advantage of an IDE.
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TextPad with the code for a servlet

TextPad - [C:MomcatiwebappsimurachyWEB-INFiclassesiemail6iEmailServlet. java]

File Edit Search View Tools Macros Configure  Window Help - 8 x
(== EN=RAY =] E @I DY HE Earh e K2
= | backage enailé; =

EmailServlet.java . . . .
import jawva.lo. ¥

import javax. servlet.
import javax.servlet http.*;
import business. User:

import data. UserlO:

public cla=s EmailServlet extend=s HttpServlet{
private String file:

public woid init({) throws ServletEzceptiond{
ServletConfig config = getServletConfig():
file = config.getInitParamnster("filelNans"):
if (file == null}

file = " .. swebapps-murach-WEB-INF-etc-UserEmail  t=t":
+
== : .
ANGICh public woid doGet{HttpServletRegquest request.
aracters h HttpServletResponse response)
B throws I0OException, ServletExzception{ 1
34 "
a5 # String firstHame = request. getParameter("firstHams"):
36 % String lastName = request.getParameter('lastHams")
a7 3 String emaildddress = request.getParamneter('emailiddress"):
38 &
29 h sscheck if all required fields have been entered
40 ( if ((firstHame.length{)==0) || (firstName==null) |
P ] (lastName. length()==0) || (lastName==null) |
42 E (emaildddress. length()==0) || (emaildddress==null) J{
43 " Feque=stDispatcher dispatcher =
a4 getServletContext () getRequestDi=patcher
45 ! B _"/email&/ggt_missing_fields.jsp"); -
45 . v |4 [»
For Help, press F1 1 1

HomeSite with the code for a JSP

Macromedia HomeSite 5 - EYALUATION YERSION - [C:‘tomcatiwebappsimurachiemaildishow_email_entry. jsp]
File Edit Search Tools Project Options Tags View Help
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58: 56 INS HTML

Figure 1-10  Tools for writing servlets and JSPs
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Tools for deploying servlets and JSPs

Once you've tested your servlets and JSPs on your own PC or an intranet,
you may want to deploy your web application on the Internet. To do that, you
need to get a web host. One way to do that isto find an Internet service pro-
vider, or ISP, that provides web hosting that supports servlets and JSPs. If you
read the text for the ISP on the web page shown in figure 1-11, for example, you
can see that this I SP supports servlets and JSPs starting at just $24.99 per
month.

If you search the web, you'll be able to find many other |SPs and web hosts.
Just make sure that the one you choose not only supports servlet and JSP
development, but also the database management system that your application
requires.

When you select aweb host, you get an IP address like 64.71.179.86 that
uniquely identifies your web site (IP stands for Internet Protocol). Then, you
can get adomain name like www.murach.com from a company named VeriSign.
To go to the web page for getting a domain name, you can enter
www.netsol.com or www.verisign.com. Until you get your domain name, you
can use the | P address to access your site.

After you get aweb host, you need to transfer your files to the web server.
To do that, you can use File Transfer Protocol, or FTP. One of the most popular
programs for doing that is CuteFTP, which isillustrated in this figure. It lets you
upload files from your computer to your web server and download files from
your web server to your computer.
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An ISP that provides web hosting that supports servlets and JSPs

A MMAWEB - Java Servlet Hosting Services - Microsoft Internet Explorer [Z”E”g|
File  Edit View Favorites Tools  Help :'

v
eBack - _/I \ﬂ \ELI _;j /.._\J Search “i:(Favorites @Media @} <] ~ :7_ W - _J
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start of first month.
Java Developer Links The result i a continuous

upgrade path that lets small
o Senletscom bu;inesses launch websites w«-
o JBoss Homepage buﬂt on proven technolo.g?y /

@ 8 Internet

The CuteFTP program

8 murach (64.71.179.86) - GlobalSCAPE, Inc. - CuteFTP. 5.0 XP
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NP E A 00RO R

B
X
&
Ly

STATUS: = Done. A
COMMAND: = pid
257 "htdocsfemails” is current directory,

v
£ >

1
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Mame Size | Date Time Mame Size | Date Time Aktr
glfooter.jsp 141 8142002 &:2... glfooter.jsp 141 10/8/2002 2:5...
glget_missing_Fields.jsp 1KB  7lzzfz00z 30, glget_missing_Fields.jsp 1KE  10/3/2002 2:5...
@join_email_list.html 1KB  7l25/z002 0., @join_email_list.html 1KE  10/3/2002 2:5...
glshow_email_entry.jsp 1KE  8/14/2002 &:i5... glshow_email_entry.jsp 1KE  10/3/2002 2:5...
glshow_error_message.jsp 398 9f11/z2002 12:... glshow_error_message.jsp 398 10/8/2002 2:5...
@show_generic_error.htm 248 8/14/2002 2., @show_generic_error.htm 238 10/8/2002 2:5...

£ >

Local Size Remate Host Status

Queue: OKE J 0KB

Figure 1-11  Tools for deploying servlets and JSPs
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Perspective

The goal of this chapter has been to provide the background that you need for
developing servlets and JSPs. Now, if this chapter has succeeded, you should be
ready to install Tomcat on your own PC as shown in the next chapter. Once you've
done that, you should be ready for rapid progress as chapters 3 through 5 show you
how to develop HTML documents, JSPs, and servlets.

Summary

A web application is a set of web pages that are generated in response to user
requests.

To run aweb application, the client requires a web browser and the server requires
web server software. The server may also require a database management system,
or DBMS

Hypertext Markup Language, or HTML, is the language that the browser converts
into the user interface, while Hypertext Transfer Protocol (or HTTP) is the proto-
col that web browsers and web servers use to communicate.

A web browser requests a page from aweb server by sending an HTTP request. A
web server replies by sending an HTTP response back to the browser.

A static web page is generated from an HTML document that doesn’t change,
while a dynamic web page is generated by a web application based on the param-
etersthat are included in the HTTP request.

To run Java web applications, the server requires the Java 2 Software Devel opment
Kit, or SDK, plus a serviet and JSP engine like Tomcat.

A JavaServer Page, or JSP, consists of HTML with embedded Java code. When it
isrequested, it is converted into a servlet and compiled by the JSP engine. Then, it
isrun by the servlet engine.

A servlet is aJava class that runs on a server. For web applications, a servlet
extends the HttpServlet class. To passHTML back to the browser, it uses the
println method of the out object.

When you develop a Java web application, you can use servlets for the processing
that's required and JSPs for the page design.

You can develop servlets and JSPs on your own PC, on a network that functions as
an intranet, and on the Internet. When you use the Internet, you usually use aweb
server that's separate from the servlet and JSP engine.

Asyou develop a Javaweb application, you try to divide its classes into three
layers. presentation, business rules, and data access. This makes it easier to
manage and maintain the application.
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Terms

web application

client/server application

client

server

web browser

web server

Apache

database management system (DBMYS)

MySQL

local area network (LAN)

intranet

Hypertext Markup Language (HTML)

static web page

Hypertext Transfer Protocol (HTTP)

HTTP request

HTTP response

dynamic web page

applet

servlet and JSP engine

servlet and JSP container

Java 2 Platform, Enterprise Edition
(J2EE)

Objectives

An introduction to web programming with Java

Tomcat

Software Development Kit (SDK)

Java 2 Platform, Standard Edition (J2SE)

Java Runtime Environment (JRE)

Enterprise JavaBean (EJB)

EJB server

EJB container

JavaServer Page (JSP)

servlet

presentation layer

user interface layer

business rules layer

data access layer

JavaBean

Extensible Markup Language (XML)

Integrated Development Environment
(IDE)

web host

Internet Service Provider (1SP)

IP address

domain name

File Transfer Protocol (FTP)

¢ Name the software component that is required on the client of any Internet applica-
tion, and name the two software components that are usually required on the server of

any Internet application.

e Distinguish between HTML and HTTP.

e Distinguish between static web pages and dynamic web pages.

* Describe the extra software components that are required for developing servlet and

JSP applications.

* Ingenera terms, distinguish between the code for a servlet and a JSP. Then, explain
why you use both servlets and JSPsin a Java web application.

e Describe the three types of platforms that can be used for developing web applications.

e List the software components that you need for running servlets and JSPs on your own PC.

e Distinguish between an intranet application and an Internet application.

e Listthethreelayers of atypical Javaweb application.
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Self-study questions

If you're using this book for a course, the tests will be based on the abjectives. In
other words, the tests try to determine whether you can do what the objectives call
for. For this chapter, then, you should be able to answer questions like the ones that

follow.

1.  What softwareisrequired on the clients of an Internet application?

2. What two software components are usually required on the server of any Internet
application?

3. What'sthe difference between HTML and HTTP?

4.  What's the difference between static and dynamic web pages?

5. What other software components are required on the server for a Java web
application?

6. What isthe major coding difference between JSPs and servlets?

7. Why are both servlets and JSPs used in a Java web application?

8. Listthethreetypes of platforms that can be used for developing Java web
applications?

9. What software do you need for devel oping servlets and JSPs on your own PC?

10. What'sthe difference between an intranet and an Internet application?

11. Namethethree layers of a Javaweb application.



