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Client-Server Relationship Revisited

. In a client-server relationship, the client requests that some action be
performed and the server performs the action and responds to the
client.

. This request-response model of communication is the foundation for
the highest-level view of networking in Java — servlets and
JavaServer Pages (JSP).

. A servlet extends the functionality of a server, such as a Web server
that serves Web pages to a user’s browser using the HTTP protocol.
A servlet can almost be thought of as an applet that runs on the server
side--without a face. Java servlets make many Web applications
possible.

. Packages javax.servlet and javax.servlet.http provide the
classes and interfaces to define servlets. Packages javax.servlet.jsp
and javax.servlet.jsp.tagext provide the classes and interfaces

that extend the servlet capabilities for JSP.
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Client-Server Relationship Revisited (cont)

« Using special syntax, JSP allows Web-page implementers to
create pages that encapsulate Java functionality and even to
write scriplets of actual Java code directly into the page.

« A common implementation of the request-response model is
between Web browsers and Web servers. When a user selects a
Web site to browse through the browser (the client application),
a request is sent to the appropriate Web server (the server
application). The server normally responds to the client by
sending the appropriate HTML Web page.

«  Servlets are effective for developing Web-based solutions that
help provide secure access to a Web site, Interact with
databases on behalf of a client, dynamically generate custom
HTML documents to be displayed by browsers and maintain
unigue session information for each client. -
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Static and Dynamic Web Content

«  Consider how a web page is displayed by a browser.

—  Typically, the web page is created using HTML and stored as a
file on the web server. A user enters a URL for the file from a
web browser. The browser contacts the web server and
requests the file. The server finds the file and returns it to the
browser. The browser then displays the file for the user.

« Static information is stored in HTML files. The HTML
files can be updated, but at any given time, every request
for the same file returns exactly the same content. The
contents do not change regardless of who requested the

file.
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Static and Dynamic Web Content (cont)

« Not all information, however, is static in nature. Often
HTML pages need to generate information dynamically.

 Dynamic web pages are generated by web server. The
web server will execute certain programs to process user
requests from browsers in order to produce a customized
response.

« The Common Gateway Interface (CGI) was proposed to
generate dynamic web content. The interface provides a
standard framework for web servers to iInteract with
external program known as CGI programs.
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CGI Programming

When a web server receives a request from a browser it passes
It to the CGI program. The CGI program processes the request
and generates a response at runtime. CGI programs can be
written in any language, but Perl is the most popular choice.

Web Server Host

send a request URL N
Web Browser | Web Host Machine File System
< Server
HTML page returned
A

spawn CGl precess generate response !
\ 4 :
1
Execute CGI i
Program !
get CGl code |

Generating Dynamic Content ------gettiicode o
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The GET and POST Methods

« The two most common HTTP requests, also known as
methods, are GET and POST.

«  The web browser issues a request using a URL or an HTML
form to trigger the web server to execute a CGI program.

(We’ll deal with forms later.) When issuing a CGI request
directly from a URL, the GET method is used.

« This form of a URL is known as a query string. The URL
query string consists of the location of the CGI program,
parameters, and their values.

When issuing a request from an HTML form, either a GET or
POST method can be used.

#
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The GET and POST Methods (cont)

«  The form explicitly specifies which of the two is used.

« If the GET method is used, the data in the form are appended

to the request string as if they were submitted using a URL.

« |If the POST method is used, the data in the form are
packaged as part of the request file. The server program

obtains the data by reading the file.

The GET and POST methods both send requests to the web server. The POST
method always triggers the execution of the corresponding CGI program. The GET
method may not cause the CGI program to be executed if the previous same request is
cached in the web browser. Browsers often cache web pages so that the same request
can be quickly responded to without contacting the web server. The browser checks
the request sent through the GET method as a URL query string. If the results for the
exact same URL are cached on a disk, then the previous web page for the URL may be
displayed. To ensure that a new web page is always displayed, use the POST method.
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From CGI To Java Servlets

« CGI provides a relatively simple approach for creating
dynamic web applications that accept a user request, process
It on the server side, and return responses to the user’s
browser.

However, CGI is extremely slow when handling a large
number of requests simultaneously, because the web server
must spawn a process for executing each CGI program.

« Java servlets were developed to remedy the performance
problem of CGI programs. Java servlets are basically Java
programs that behave like CGI programs.
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Java Servlets

«  Javaservlets are executed upon request from a web browser.

. All servlets execute inside a servlet container, also referred to
as a servlet server or a servlet engine.

« A sservlet container is a single process that runs a JVM (Java
Virtual Machine). The JVM creates a thread to handle each
servlet (recall that threads have considerably less overhead
than full-blown processes). All the threads share the same
memory allocated to the JVM. Since the JVM persists
beyond the lifecycle of a single servlet execution, servlets
can share objects already created in the JVM.

—  For example, if multiple servlets access the same database, they can
share the connection object.
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Thin Clients

« Servlets are the i1deal solution for database-intensive
applications that communicate with thin clients.

— Thin clients are applications that provide presentation but
do not process data, thus requiring few computing
resources.

 The server is responsible for database access. Clients
connect to the server using standard protocols available
on most client platforms. The presentation-logic code
for generating dynamic content can be written once and
reside on the server for access by clients, to allow
programmers to create efficient thin clients.

’
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Apache Tomcat Server

. Sun Microsystems, through the Java Community Process Is
responsible for the development of the servlet and JSP specifications.

. To run Java servlets, you need a servlet container. While many servlet
containers are available, the reference implementation of both these
standards developed by the Apache Software Foundation
(www.apache.orq) is known as Tomcat.

- Tomcat was developed as part of the Jakarta Project. The Jakarta
Project contains many subprojects designed to help commercial
server-side developers.

. Tomcat became a top-level project at Apache in early October 2005.

. Tomcat is the official reference implementation of the JSP and servlet
standards. Tomcat can be used standalone as a web server or plugged
into a web server like Apache, IS (Internet Information Services),
etc.. The current stable implementation is Tomcat 7.0.41 (as of June
10, 2013).

=
CNT 4714: Servlets — Part 1 Page 12 Dr. Mark Llewellyn © g);



http://www.apache.org/
http://www.apache.org/
http://www.apache.org/
http://www.apache.org/
http://www.apache.org/

Servlet Overview and Architecture

«  The Internet offers many protocols. The HTTP (Hypertext
Transfer Protocol) that forms the basis of the WWW uses URLS
(Uniform Resource Locators) to locate resources on the
Internet.

« URLs can represent files or directories and can represent
complex tasks such as database lookups and Internet searches.

« JSP technology, basically an extension of servlet technology,
simplifies the process of creating pages by separating
presentation from content.

«  Typically, JSPs are used when most of the content sent to the
client is static text and markup, and only a small portion of the
content is generated dynamically with Java code.
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Servlet Overview and Architecture (cont.)

. Servlets are more commonly used when a small portion of the
content sent to the client is static text or markup. In fact, some
servlets do not produce content. Rather, they perform a task on
behalf of the client, then invoke other servlets or JSPs to provide a
response.

. Note that in most cases servlet and JSP technologies are
Interchangeable.

. The server that executes a servlet is referred to as the servlet
container or servlet engine.

. Servlets and JSP have become so popular that they are now
supported directly or with third-party plug-ins by most major Web
servers and application servers (servers that execute applications to
generate dynamic Web pages in response to requests).
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Servlet Overview and Architecture (cont.)

We’ll look at servlets that implement the request-response  model
between clients and servers using the HTTP protocol. This
architecture is shown in the diagram below.

Servlet Container
HTTP request HTTP request

»

Web

Servlet Servlet
Browser < <

HTTP response
HTTP response

Y
S

Database

~
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Servlet Overview and Architecture (cont.)

Explanation of the architecture diagram on previous page

«  Aclient application sends an HTTP request to the server.

«  The servlet container receives the request and directs it to be
processed by the appropriate servlet.

« The servlet does its processing, which may include
Interacting with a database or other server-side components,
such as other servlets or JSPs.

e  The servlet returns its results to the client — normally in the
form of an HTML, XHTML, or XML document to display In
a browser.

¢
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Interface Servlet and the Servlet Lifecycle

« Architecturally speaking, all servlets must implement the
Servlet Interface of package javax.servlet.

« The methods of interface Servlet are invoked by the
servlet container. This interface declares five methods
which deal with the execution of a servlet. These methods

are shown on the next page. For the details see:
www.java.sun.com/j2ee/1.4/docs/api/javax/serviet/Serviet.html

«  Aservlet’s life cycle begins when the servlet container loads
It into memory — normally, in response to the first request for
the servlet.

« Before the servlet can handle that request, the container
Invokes the servlet’s init method.

¢
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Methods of the Servlet Interface

Method Description
Called by the servlet container to indicate to a servlet that the
destroy( ) ) ) :
servlet is being taken out of service.
getServietConfig( ) Returns a ServletConfig object, which contains initialization

and startup parameters for this servlet.

getServletinfo()

Returns information about the servlet, such as author, version,
and copyright.

init( )

Called by the servlet container to indicate to a servlet that the
servlet is being placed into service.

service()

Called by the servlet container to allow the servlet to respond
to a request.
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The Servlet Lifecycle

« After init completes execution, the servlet can respond to its
first request.

«  All requests are handled by the a servlet’s service method,

which receives the request, processes it and sends a response to
the client.

«  During the servlet’s lifecycle, the method service Is invoked
once per request. Each new request is typically handled in a

separate thread of execution (managed by the servlet container)
In which method service executes.

When the servlet container terminates the servlet (whenever the

servlet needs more memory or when it Is shutdown), the
servlet’s destroy method 1s Invoked to release serviet

resources.

¢
CNT 4714: Servlets — Part 1 Page 19 Dr. Mark Llewellyn © @j




Setting Up Tomcat

« Tomcat is a fully functional implementation of servlets and
JSPs. It Includes a Web server, so 1t can be used as a
standalone test container for servlets and JSPs.

. The current stable wversion i1s 7.0.41 available from
www.apache.org. This version was declared stable on June
10, 2013.

1. Select the Tomcat page from the menu on the left-hand side
of the screen (its way down the page). As shown on page 21.

2. Once In the Tomcat project, select Download Tomcat 7.0.41
from the left-hand side of the screen as shown on page 22.

3. Once in the download binaries screen, select the option of
your choice. This is shown on page 24.
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‘& Welcome to The Apache Software Foundation! - Windows Internet Explorer
@ b 4 | ™ http://www.apache.org/ = "' torncat

e e e e — et

File Edit View Favorites Tools Help
x Google | tomcat Izlﬂﬁearch'ﬂj' oE~ | & Share- &~ | ? %~ _ Signln~= | x @ Convert ¥ [*) Select

fg Fawvarites 1.5 E Suggested Sites = @& | Free Hotmail @] Web Slice Gallery = 5" KeepVid- Downlead and s...

g

" Welcome to The Apache Software Foundation! ﬁ ¥ ¥ L= Eéﬂ v Page~ Safety~ Tools= '@"

= Roller Select the Tomcat
Santuario project
ServiceMix
Shindig
Shiro
Sling
SpamAssassin
STDCXX
Struts
Subversion
Synapse
Tapestry
TCL
Thrift
Tika
Tiles
Tomcat
TrafficServer
Turbine
Tuscany
UiMA
Velocity

@ Internet | Protected Mode: Off
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E Apache Tomcat - Apache Tomcat 7 Downloads - Windows Internet Explorer

-
@ u = | W, http://tomcat.apache.org/download-70.cgi

File Edit View Favorites Tools Help

v| L | ¢f| x | J2 Search Results

.7 Favorites

" Apache Tomcat - Apache Tomcat 7 Downloads

95 @ Suggested Sites v @ | Free Hotmail @ Web Slice Gallery KV KeepVid- Download and s...

b

far - ~ [ dwh v Pagev Safety~ Tools~ (@~

™

Apache Tomcat
4

S Apache

Software Foundation
http://www.apache.org/

m

Search the Site ’ Search Site ] |5

Apache Tomcat Tomcat 7 Downloads
Welcome to the Tomcat 7.x download page. This page provides download links for obtaining the latest
. I_E[D—SE version of Tomcat 7.0 x, as well as linlcs to the archives of older releases.
« Taglibs

¢ MNaven Plugin

Quick Navigation
KEYS | 7.0.41 | Browse | Archives

Download

s Which version?

s Tomcat 7.0

+ Tomcat 6.0

» Tomcat Connectors
+ Tomcat Native

s Archives

Release Integrity

You must verify the integrity of the downloaded files. We provide OpenPGP signatures for every
release file. This signature should be matched against the KEYS file which contains the OpenPGP keys
of Tomcat's Release Managers. We also provide an MDs checksum for every release file. After vou

4 1Ll

[ b

€D Internet | Protected Mode: Off d v H100% -

CNT 4714: Servlets — Part 1

Page 22 Dr. Mark Llewellyn ©

W




‘& Apache Tomcat - Which Version Do I Want? - Windows Internet Explorer =[] [EE]

@ l'\.:,,t" = |\ http://tomcat.apache.org/whichversion.html '| & |¢?| il | | J Search Results 2 -

Eile Edit View Favorites Tools Help

5 Favorites | 55 @ Suggested Sites @) Free Hotmail @] Web Slice Gallery * WV KeepVid- Download and s...

>

" Apache Tomcat - Which Version Do I Want? fi v B v = @ v Pagev Safetyv Tooks~ @~

™

m

Apache Tomcat

Y, Software Foundation
http://www.apache.org/

Search the Site [ Search Site ]

Apache Tomcat Apache Tomcat Versions

Apache Tomcat is an open source software implementation of the Java Servlet and JavaServer Pages

* HD—HIIE technologies. Different versions of Apache Tomcat are available for different versions of the Servlet and
o Taglibs . ISP specifications. The mapping between the specifications and the respective Apache Tomcat versions
» Maven Plugin s
Download ServletlJSP Spec Apache Tomcat version Actual release revision Minimum Java Version
J.0/2.2 7.0 7.0.41 1.6
I IR,

* % 2621 6.0. 6.0.37 15

- 2.4/2.0 5.5 x (archived) £.5.36 (archived) 14
o Tomcat 6.0 _ :

- 2312 4.1.x (archived) 4.1.40 (archived) 1.3
» Tomcat Connectors : :
e Tomcat Native 2211 3.3.x (archived) 3.3.2 {archived) 1.1

s Archives
The releases are described in more detail below to help vou determine which one is right for vou. More
] 1] | 3

€ Internet | Protected Mode: Off f3 v HI0% ~
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@ Apache Tomcat - Apache Tomcat 7 Downloads - Windows Internet Explorer

[=llE ]S

@ O = |\ http://tomcat.apache.org/download-70.cgi v| Lt | "f| X | |p Search Results

File Edit View Favorites Tools Help

o~

.7 Favorites | 9 @ Suggested Sites v @ | Free Hotmail @] Web Slice Gallery v KV KeepVid- Download #

|"\ Apache Tomcat - Apache Tomcat 7 Downloads |_| / il Select the download version |-~ (7 ”
r f you need. Select Windows f——
Problems? Other mirrors: http://www_motorlogy comfapache/ Service Installer for a
. Windows installer version.
s Security Reports
» Find help
« FAQ
» Mailing Lists Please see the EEADME file for paclWaging information. It explains what every distribution contains.
» Bug Database
« RC Binary Distributions
« Core:
Get Involved z ip (oEp. mdS5
Overvi o tar.gz (pop, mds) —
* ﬁ o o 32-bit Windows zip (pep, md5)
* - cposttories o 64-bit Windows zip (pep. md5)
. ﬁ ] o 64-bit Itaninm Windows zip (pep, md5)
* ﬂ*ﬂ o 32-bit/64-bit Windows Service Installer (pgp, md5) =
* 1008 o Full documentation:
) o tar.gz (pgp. mdS)
Media » Deployer
BI o zip (pgp, md5) N
* 228 o tar.gz (pgp, md5)
o Tuwitter s EBxtras:
Mi o JNCX Remote jar (pop, md5S)
sC o Web services jar (pgp. md5s)
: . o JULI adapters jar (pep, mds)
« Who We Are o TUTT lasdi iar (non_mdS) 2
Done &) Internet | Protected Mode: Off d v H100% -
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E Apache Tomcat Setup
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Apache Tomcat /

=101 %]

Welcome to the Apache Tomcat
Setup Wizard

This wizard will guide you through the installation of Apache
Tomcat.,

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

CNT 4714: Servlets — Part 1

Dr. Mark Llewellyn ©




E Apache Tomcat Setup

License Agreement ) .
Please review the license terms before installing Apache Tomcat.,

Press Page Down to see the rest of the agreement.

*
Apache License

Version 2.0, January 2004
http: /fwww.apache.orgfllicenses/

TERMS AMD COMDITIONS FOR USE, REFRODUCTION, AMD DISTRIBEUTION
1. Definitions.

“License” shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document. ;I

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Apache Tomcat.

rullsmbt Inskall System w2, 46

< Back I I Agree I Cancel
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E Apache Tomcat Setup

Choose Components

Choose which features of Apache Tomcat you want to install,

Check the components you want to install and uncheck the components you don't want to

install, Click Next to continue,

Select the type of install:

Or, select the optional
components you wish to
install;

Space required: 10.6MB

M| Saft Install Ststem w2, 46

Custom

=

- [ Tomcat

Documentation
|| Manager
Host Manager

[ Examples

: start Menu Items

/

YEr acomponent ta
see b5 description,

The host manager will not be
selected in the default setting.
Be sure to check its box. You
can decide whether or not to
include the examples.
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Apache Tomcat Setup: Configuration Options

Configuration , Port 8080 is the default Tomcat

Tomeat basic configuration. connector port. Unless you
have a conflict with this port, use
this for Tomcat. When we setup
Apache later, we'll put in on a
different connector port so that
HTTP/1. 1 Connector Part both servers can be running
simultaneously.

Server Shutdown Port

AJP/1.3 Connector Port

Windows Service Name

Create shortcuts for all users [

Tomcat Administrator Login-+~ User Name | admin
(optional)

Passiord | seses Set up a Tomcat Administrator
— . login so that you can manage
Roles admin-gui manager Qui your Tomcat server more easily.
This will be very important when
you are deploying your servlets.

I ullsaft: Iristall System v, 46

< Back

CNT 4714: Servlets — Part 1 Dr. Mark Llewellyn ©




E Apache Tomcat Setup: Java Virtual Machine path sele

Java Virtual Machine ~
Java Virtual Machine path selection,

Please select the path of a Java SE 6.0 or later JRE installed on your system,

I P \Program Files\Javajre6

The installer should find the path
to your Java jre. If you have
more than one, be sure it is set
to the one you want to use.

fillsaft Install Systen e, 46
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[

Choose Install Location f :
Choose the folder in which to install Apache Tomcat.

Setup will install Apache Tomcat in the following folder. To install in a different folder, didk
Browse and select another folder, Click Install to start the installation.

Destination Folder

"l A Y

rogram Files\Apache Software Foundation\Tomcat 7.0

Space required: 10.6MB
Space available: 10,1GB

Mullsakt Install Systenm vz, 46
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B Apache Tomcat Setup = |0 1

Completing the Apache Tomcat
Setup Wizard

Apache Tomcat has been installed on your computer,

Click Finish to close this wizard.

¥
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¥ show Readme

http
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Apache Tomcat /

< Back I Finish I Cancel |
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[B| RELEASE-NOTES - Notepad

File Edit Format View Help

Licensed to the Apache software Foundation (ASF) under one or more
contributor license agreements. See the NOTICE file distributed with
this work for additional information regarding copyright ownership.

The ASF licenses this file to You under the Apache License, version 2.0
(the "License"); you may not use this file except in compliance with
the License. You may obtain a copy of the License at

http://www. apache.org/1icenses/LICENSE-2.0

unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

$Id: RELEASE-NOTES 1189163 2011-10-26 12:19:26Z kkolinko %

Apache Tomcat version 7.0.30
Release Notes

[CONTENTS:

* Dependency Changes

1
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Setting Up Tomcat

 Once you’ve downloaded and installed Tomcat you’re ready
to run a demonstration test that will tell you if you’ve got
everything set-up properly.

NOTE: During the install, Tomcat will ask you which TCP
port Tomcat should run on (See page 28). To avoid any
conflict with standard Web servers which default to TCP port
80, Tomcat is set to default to TCP port 8080. If you have any
other service running on this port change the port number at
this time to one on which no conflict will occur.

In all subsequent examples, I’'m running Tomcat on TCP port
8080.

r
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Starting Up Tomcat

« Once Tomcat is installed, you need to start it as a service.
On Windows machines, the current versions of Tomcat are
Installed as a service that will start when Windows starts. On
Unix/Linux a startup. sh file is included so you just type
startup (assuming you are in the bin directory where you
located Tomcat).

Start Tomcat running.
Start your Web browser.

Enter URL: http://localhost:8080

B~ W e

You should see the screen on the following page if
everything is set up ok.

¢
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http://localhost:8080/
http://localhost:8080/
http://localhost:8080/
http://localhost:8080/
http://localhost:8080/

) Apache Tomecat/7.0.41 ol E S

File
L |

Edit VMiew History Bookmarks Develop  Window  Help
+ http://localhost:8080/ Tomcat default homepage T~
e [ 22 LloglntoCanvas The W3C C..n Service TheW3 .0 Service Zimbra We..nt Log ¥
Home Documentation Configuratio Examples Wiki Mailing Lists Find Help

Apache Tomcat/7.0.41

Wpache Software Foundation
%= http://www.apache.org/

n

T

Recommended Reading: .
Security Considerations HOW-TO :
Ifanager App
/ Manager Application HOW-TO ;

Clustering/Session Replication HOW-TO

Developer Quick Start

Tomcat Setup Realms & AAA Examples Servlet Sp

First Web Application JDBC DataSources Tomcat Vgfrsions

Managing Tomcat Click the Server Status link and you'll
For security, access to the manager see the screen on the next page.
webapp is resfricted. Users are defined in — - — : - _
Tomcat 7.0 Configuration The following mailing lists are available
SCATATTNA HOME/conf/tomcat-users.xml
Tomcat Wiki announce@tomcatapache.org
In Tomcat 7.0 access to the manager Important announcements, releases, security -

— Te — Al . SR [ T S S " U T—— Mivwrd srddidimem sl immem et et a s Frngemdio e
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@ Apache Tomecat/7.0.41 [ |[-E 5]

File Edit View History Bookmarks Develop  Window  Help

If you set up an administrator login when

- hi € bitp:/Tlocalhost8080/ you click on the these items this window | ¥~

& [ =2 LoglntoCanvas TheW3C C..nService  The W3C M..n Sefvice  Zimbra We..nt Log [j W|” pop_up to enter your administrator »
credentials. it
Home Documentation Configuration Examplg¢s Wiki MailingL
Apache Tomcat/7.0.41 3 The Apache Software Foundation
% http://www.apache.org/
=]
. - To view this page, you must log in to this area on £
Securibi | Tomcat Manager Application .
Your password will be sent unencrypted lu'lanager ﬁ.pp
/ Manager A ' '
Clustering Name: . Host Manager
Pazsword:
DE¥E|OPET Quick Start "I Remember this password
Tomcat Setup Re LogIn ] l Cancel J ervlet Specifications
First Web Application JI omcat Versions
Managing Tomcat Documentation Getting Help
For security, access to the manager Tomecat 7.0 Documentation FAQ and Mailing Lists
webapp is restricted. Users are defined in _ o _
Tomcat 7.0 Configuration The following mailing lists are available
SCATALINA HOME/conf/tomcat-users.xml
Tomcat Wiki announce@tomcat.apache.org
Ir'| Tumcat ? D aEI:ESS o the manager Important announcements, releases, security -

- S [ [ N R Rt | - A R Civrl mAddidimmsal imae s ebmmdt o assfimemdiae
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@ fmanager E@

File  Edit View History Bookmarks Develop  Window  Help

[ - | > | | + |@ http://localhost:8080/ manager/status G] [Q* Google ] O~ £&~
ey [0 = Loglnto Canwas The W3C C..nService The W3C M..n Service  Zimbra We..nt LogIn  Apple Yahoo! Google Maps YouTube Wikipedia »

= Apache

Software Foundation
http://www.apache.org/

S

m

Server Status

List Applications HTML Manager Help Manager Help Complete Server Status

Tomcat Version JYM Version JVM Vendor 05 Name 05 Version | OS5 Architecture Hostname IP Address

Apache Tomcat/7.0.41 | 1.6.0 27-b07 | Sun Microsystems Inc. | Windows Vista 6.0 plaili] 9WQ2JH1-PC | 10.173.203.112

Free memory: 6.00 MB Total memory: 16.22 MB Max memory: 247.50 MB

Memory Pool Type Initial Total Maximum Used
Eden Space Heap memory 431 MB 450 MB 66.31 MB 2.32 MB (3%)
Survivor Space Heap memory 0.50 MB 0.56 MB 8.00 MB 0.56 MB (6%)
Tenured Gen Heap memory 10.686 MB 11.16 MB 170.66 MB 7.32 MB (4%)
C.ode Cache MNon-hean memary 015 MR 2 25 MR 32 00 MB 2 22 MB (6%) 3
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[=llE =

@ frmanager
File Edit View History Bookmarks Develop  Window  Help
- + http:_e’_a’ln:ncalhn:nst:EDEll]_e'manager_a‘html_a'list

The W3C C..n Service  The W3C M..nfervice  Zimbra We...nt Log

e [T B

Leg In to Canvas

Tomcat Web App Manager will be a very
useful tool for you when deploying and
developing servlets. Get to know it now.

2

Software Foundation
http://www.apache.org/

VA S

m

Tomcat Web Application Manager

Message CE
Manager
List Applications HTML Manager Help Manager Help server Status
Applications
Path Version Display Name Running | Sessions |Commands
Start I Stop I I Reload I I Undeplay]
! None specified |Welcome to Tomcat true 1]
[ Expire sessions ] with idle = 30 minutes
Start I Stop ] I Reload ] I Undeplcy]
{docs None specified |Tomcat Documentation true o
[ Expire sessions ] with idle = 30 minutes
Start I Stop ] I Reload ] I Undeplcy]
{host-manager |Mone specified |Tomcat Host Manager Application true o | | il
)
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@ /manager El@
File Edit Wiew History Bookmarks Develop When the underlying code for a servlet is
< + [ http://localhost8080/managerhtd  MOdified, you need to reload the serviet on M~ &~
the server in order for the clients to see the

e [ &  logIntoCanvas  Entry Page..CF Se £ Zimbra We..nt LogIn  Apple
changes.

The
M APaCh CAUTION! Undeploy removes all servlet files

Software Foundati from the server!

http://www.apache.org/

Tomcat Web Application Manager

Messzage:

Manager

f
List Applications HTML Manager Help Manager Help I Server Status
|

Applications
Path Version Dizplay Hame Running |Sessions Commands
Start [Stop| [Feload | | Undeploy
with idle = 30 minutes

Start |Stop| [Reload | [ Undeploy |

with idle = 30 minutes

Start |Stop | |Reload | | Undeploy |

with idle = 30 minutes

Start Stop Reload Undeploy

with idle = 30

MNone specified Welcome to Tomcat true

Tomecat Documentation

[host-manager MNone specified Tomcat Host Manager Application

/manager MNone specified Tomcat Manager Application
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@ fhost-ranager

File Edit Wiew History Bookmarks Develop

[ « | 3 | [+ |@ http://localhost:B080/host-manag

e [0 =2 Loglnto Canvas  Entry Page...CF Se

“8me"°Apach

Software Foundati

We won’t be using the Tomcat Virtual Host | O~ %

Manager tool. This is a Tomcat tool thatis  f__ZmbraWe.ntlogin = Apple

—

http://www.apache.orgy

useful when Tomcat is hosting several virtual
servers.

Tomcat Virtual Host Manager

Message: CE
List Virtual Hosts HTML Host Manager Help (TODO) Host Manager Help (TODO) Semver Status
Host name Ho=st aliases Commands
localhost Host Manager installed - commands dizsabled
Host
MName:
Aliases:
App base:

AutoDeploy
DeployOnStartup
DeployXML

Ilmnmm AR & T #

m
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More Tomcat Detalls

« If your system does not recognize “localhost”, enter
http://127.0.0.1:8080 instead of http://localhost:8080.
Address 127.0.0.1 basically means “this machine” which is
the same as localhost.

«  From the Tomcat homepage you can also act as the server
administrator and manager. You will need to do things on
the administrator side (you must have set the host manager
application during the installation process, (see page 27)), it
IS Interesting to go into the manager side of things and look
at the server from the server’s point of view. It may also be
necessary to reload applications occasionally (more on this
later), which can be done from the manager application. See
page 38 for an example.

«  Checking the status of the server can also be accomplished
from the Tomcat homepage. See page 38 for a sample.

’

CNT 4714: Servlets — Part 1 Page 41 Dr. Mark Llewellyn © g')'



http://127.0.0.1:8080/
http://127.0.0.1:8080/
http://127.0.0.1:8080/
http://127.0.0.1:8080/
http://127.0.0.1:8080/
http://127.0.0.1:8080/
http://127.0.0.1:8080/
http://127.0.0.1:8080/
http://127.0.0.1:8080/
http://127.0.0.1:8080/
http://127.0.0.1:8080/
http://127.0.0.1:8080/
http://localhost:8080/
http://localhost:8080/
http://localhost:8080/
http://localhost:8080/
http://localhost:8080/

€ /manager (=] E =

File Edit View History Bookmarks Develop  Window  Help

[ - | > | | + |@ http://localhost:8080/manager/statusTorg.apache.catalina filkers. CSRF_NOMNCE=T09450A1 G] [Q* Google ] O~ 3~

ey [[] 22 Loglnto Canvas TheW3C C..nService The W3C M..n Service Zimbra We..nt LogIn  Apple Yahoo! Google Maps YouTube Wikipedia »
E

= -Apache

Software Foundation
http://www.apache.org/

Server Status

List Applications

HTML Manager Help Manager Help

Tomcat Version JYM Version JYM Vendor 05 Name 05 Version | OS5 Architecture Hostname IP Address
Apache Tomcat/7.0.41 1.6.0_27-b07 Windows Vista 6.0 ®B6 OVQ2JH1-PC | 10.173.203.112

Complete Server Status

Sun Microsystems Inc.

Free memory: 5.10 MB Total memory: 16.22 MB Max memory: 247.50 MB

Memory Pool Type Initial Total Maximum Used
Eden Space Heap memory 4 31 MB 4 50 MB 66.31 MB 3.23 MB (4%)
Survivor Space Heap memory 0.50 MB 0.56 MB 8.00 MB 0.56 MB (6%)
Tenured Gen Heap memory 10.68 MB 11.16 MB 17068 MB 7.32 MB (4%) [=
4 | m | b
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© /manager (===

File  Edit View History Bookmarks Develop  Window  Help

.T_| | T@http:f.."ln:ncalhD:t:EUEUIr‘nanagerfstatus?u:nrg.apache.catalina.filters.CSRF_NGNCE:?UQ#SDM ¢ | | Qr Google | [~ 2%~
ey [0 = Loglnto Canwas The W3C C..nService The W3C M..n Service  Zimbra We..nt LogIn  Apple Yahoo! Google Maps YouTube Wikipedia »
Free memory: .10 MbB 10tal memory: 16.22 MB MaxX memory: 24/.o0 MB |7
Memory Pool Type Initial Total Maximum Used
Eden Space Heap memory 431 MB 450 MB 66.31 MB 3.23 MB (4%)
Survivor Space Heap memory 0.50 MB 0.56 MB 8.00 MB 0.56 MB (6%)
Tenured Gen Heap memory 10.686 MB 11.16 MB 170.66 MB 7.32 MB (4%)
Code Cache MNon-heap memaory 015 MB 225 MB 32.00 MB 224 MB (7%)
Perm Gen MNon-heap memaory 12.00 MB 17.00 MB 64.00 MB 16.84 MB (26%)

"ajp-bio-8009"

Max threads: 200 Current thread count: O Current thread busy: 0
Max processing time: 0 ms Processing time: 0.0 s Request count: 0 Error count: 0 Bytes received: 0.00 MB Bytes sent: 0.00 MB

Stage Time B Sent B Recv Client VHost Request
P: Parse and prepare request S: Service F: Finishing R: Ready K& Keepalive

"http-bio-8080"

Max threads: 200 Current thread count: 10 Current thread busy: 1
Max processing time: 980 ms Processing time: 1.111 s Request count: 14 Error count: 1 Bytes received: 0.00 MB Bytes sent: 0.09 MB

Stage Time B B Client VHost Request
Sent Recv
S 2ms 0KB 0KB 0:0:0:0:0:0:0:1 localhost GET /manager/status?org.apache catalina filters CSRF_NONCE=709450A04B508F—
R ? ? ? ? ? ?
R ? ? ? ? ? ?
R 2 2 2 ? ? ? [
1 | ] [ 3
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A Tour of Tomcat

. Before we look into creating our own servlets, we need to look more
closely at Tomcat. This will help you better understand how web
applications are developed and deployed.

. The directory structure within Tomcat looks like the one shown on
the next page. It contains, among other things, seven directories
named, bin, conf, 1lib, logs, temp, webapps, and
wOrk.

bin
. Directory bin contains scripts for starting and stopping Tomcat as
well as some additional tools.

conf

. Directory conf contains files used to configure Tomcat at the global

level, although it is possible for each web application to override
many of the values provided in this directory.

¢
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Tomcat Directory Structure

mvl = Apache Software Foundation » Tomcat 7.0 »

Eile Edit View Toecls Help

| [ |

- [P —
Organize = m= views |~ | (g Burn

worite Links
Documents
Pictures
Music

MMore »»

Folders

. downloaded software
. inetpub
. Intel
; M50Cache
. PerfLogs
. Program Files
. Adobe
. Adobe Media Player
. alot
. Armaya
. Apache Software Foundation
| Apache2.2

. Tomcat 7.0
Annle Coftuars |lodate

11 items

Date modified Type

bin
File Folder

lib
File Folder

temp
File Folder

work
File Folder

MOTICE

File

119 KB
Uninstall.exe

Apache Tormcat Installer
Apache Software Foundation

"’l“’f||5EGJ’Eh

Size

conf
File Folder

logs
File Folder

webapps
File Folder

LICEMSE
File

56.5 KB
tomcat.ico

Icon
211 KB
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A Tour of Tomcat (cont)

. The most important file inside the conf directory IS server.xml,
which tells Tomcat the set of services to run when it starts up as well
as what port to listen to. This file also specifies the set of resources to
make available to applications and a number of security parameters.
A portion of this file (the part illustrating the non-SSL HTTP port) is
shown on page 47.

. There is also a web.xml file in this directory, which establishes

default values that may be overridden by values in each applications
web.xml file. A portion of this file is shown on page 48.

. The file 7k2 .properties defines a set of properties that are used
when Tomcat is installed as an application server in conjunction with
an external web server such as Apache or 1IS. In these notes we will
assume that Tomcat is running in stand-alone mode, where it operates
as both a web server and application server.

=
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I;"f' CMProgram Files\Apache Software Foundation\ Tomcat 7.00confiserverxml - Motepad++ EI

Eile Edit Search View Encoding Language Settings Macre Run  TextF{  Plugins Window 2 X

cHHB S LaldhR|laety 2z BER21EDIIENMNE=EavyETak 7
E Ciert java | B project2ess.css | B RELEASENOTES bt [ serverxml | AL

57 [ ol -

58 <Executor name="tomcat ThreadPool" namePrefix="catalina-exec-"

59 max Threads="150" minSpare Threads="4"/»

&0 - -

61

o2 A portion of the server.xml

62 [H <l— A "Connector" represents an endpoint by which requests are received file i”UStrating the

&4 and responses are returned. Documentajfon at c £

65 Java HTTP Connector: /docs/config/hfrphiml (blocking & non-blocking) connection port for

66 Java ATP Connector: /docs/config/fjp.html Tomcat.

&7 APR (HTTP/ATF) Connector: /docsfapr.himl b

&8 Define a non-55L HTTP/L1 Congfctor on port 8080

69 [ - 3

70 <Connector port="8080" protocol="HTTP/1.1"

71 connectionTimecout="20000"

72 redirectPort="8443" />

73 <l— A "Connector" using the shared thread pool--»

74 H el

75 «Connector executor="tomcat ThreadPoal"

TG port="8080" protocol="HTTP/L1"

T connectionTimeout="20000"

78 redirectPort="8443" /»

79 - -

g0 o <l Define a 55L HTTP/L1 Connector on port 8443

B1 This connector uses the J55E configuration, when using APR, the i
eXtensible Markup Language fil length : 6577 lines: 143 Ln:1 Cel:1 Sel:0 Dos'Windows AMSI NS
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Q{' C:hProgram Files\Apache Software Foundation\ Tormncat 7.00confyweb.xml - Notepad++
Eile Edit Search View Encoding Language Settings TextFX Plugins Window F

= 2 @IB]|-=¢ED | |ﬂbﬁ| % ﬁl'—'-‘l.':_”f_*' -'—:|| .

Macra  Run

=N EoR|Fx=)

X
MR EavyE2E0ghk ”

@
H Cientjava | B projectZcss css | [H RELEASE-NOTES bt (5 webxml |

o

<mime—typerapplication/vnd.handhe entertainment+3

</mime-mapping>

=l oy N W
1

A portion of the web.xml file |~
contained in the Tomcat conf
directory.

el-- When a request URT refers to a directory, the default serviet looks -
<l— for a "welcome file" within that directory and. if present. to the ——»
el corresponding resource URT for display. -

<l— If no welcome files are present. the default servlet either serves a —»

P TR L X R S e B

<l directory listing (see defoult servlet configuration on how to --2
«l— customize) or returns a 404 status. depending on the value of the -
el-- listings setting. --2

<l -2

el-- If you define welcome files in your own application's web.oml -
<l— deployment descriptor. that list *replaces™ the list configured --p

<l— here. so0 be sure o include any of the default values that you wish -

«l— to use within your application. -k

<welcome—file—list>

{1]
LLr

<welcome—filerindex.html</welcomse—-file>

<welcome—file>index.htm</welcome—£file>

<welcome—-filerindex. jsp</welcome—£file>
E “</welcome—-file-list>

Py TR L o R Sy e B

~</web-app>

B T T = T T T == T == B == T + T » N BT s T o TR N W N 5 SO B W O SO o B SO O o R

] T T - Y - Y - S - T T . A - O . O Y Y O . e Y Y Y T Y Y Y Y - Y - Y 4
n

Default set of welcome
files to be used by
Tomcat. We'll create
one of these files later.

i

— Oy Oy o oy oy oy o ooy LnoLnofnm on o &n noem o&n &n e ofnm o n Lnofno en n

eXtensible Markup Language fili length : 167512 lines : 4608 Ln:1 Col:1 Sel:0

Dos'\Windows

150 8859-1 IMNS
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A Tour of Tomcat (cont)

logs

. The logs directory contains a n umber of log files created by Tomcat.
The file catalina.out contains anything written to
System.out and System.err, as well as information relevant to

the server as a whole.
1lib

. In previous versions of Tomcat, this directory was named common
and contained three subdirectories — classes, lib, and endorsed —
which contain code used by Tomcat. The newer versions of Tomcat,

beginning with version 6.0.29, have condensed these into a single
directory named 1ib. Any custom .jar files that may be needed

throughout Tomcat, such as a JDBC driver, are placed in this
directory.

¢
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A Tour of Tomcat (cont)

webagps

. This directory contains all the web applications Tomcat is configured
to run, one web application per subdirectory. We will be placing the
web applications that we develop into subdirectories in this directory.
We’ll look in more detail at the structure of these subdirectories a bit
later.

work

. This directory is used by Tomcat to hold servlets that are built from
JSP pages. Users will typically not need anything in this directory.

temE

. This directory is used internally by Tomcat and can be ignored.

¢
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Servlet Interface

. The servlet packages define two abstract classes that implement
Interface Servlet — class GenericServlet (from the

package javax.servlet) and class HttpServlet (from the
package javax.servlet.http).

. These classes provide default implementations of some Servlet
methods.

. Most servlets extend either GenericServlet  or
HttpServlet and override some or all of their methods.

. The GenericServlet Is a protocol-independent servlet, while
the HttpServlet uses the HTTP protocol to exchange

Information between the client and server.

. We’re going to focus exclusively on the HttpServlet used on
the Web.

¢
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Servlet Interface (cont)

« HttpServlet defines enhanced processing capabilities
for services that extend a Web server’s functionality.

« The key method in every servlet iIs service, which accepts
both a ServletRequest object and a
ServletResponse object. These object provide access to
Input and output streams that allow the servlet to read data
from and send data to the client.

« |f a problem occurs during the execution of a servlet, either
ServletExceptions or IOExceptions are thrown to
Indicate the problem.

¢
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HTTPServilet Class

« Servlets typically extend class HttpServlet, which
overrides method service to distinguish between the various
requests received from a client web browser.

« The two most common HTTP request types (also known as
request methods) are get and post. (See also Servlets — Part

1 notes.)

— A get request retrieves information from a server. Typically, an
HTML document or image.

— A post request sends data to a server. Typically, post requests are
used to pass user input to a data-handling process, store or update
data on a server, or post a message to a news group or discussion
forum.

« Class HttpServlet defines methods doGet and doPost
to respond to get and post requests from a client.

¢
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HTTPServilet Class (cont)

« Methods doGet and doPost are invoked by method
service, Which is invoked by the servlet container when a

request arrives at the server.

«  Method service first determines the request type, the invokes
the appropriate method for handling such a request.

 In addition to methods doGet and doPost, the following
methods are defined in class HttpServlet:

— doDelete (typically deletes a file from the server)

—  doHead (client wants only response headers no entire body)
—  doOptions (returns HTTP options supported by server)

—  doPut (typically stores a file on the server)

—  doTrace (for debugaing purposes

¢
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HTTPServletRequest Interface

« Every Invocation of doGet or doPost for an
HttpServlet receives an object that implements
Interface HttpServletRequest.

« The servlet container creates an HttpServletRequest
object and passes it to the servlet’s service method, which
In turn, passes it to doGet or doPost.

« This object contains the clients’ request and provides
methods that enable the servlet to process the request.

«  The full list of HttpServietRequest methods is available at:
www.java.sun.com/j2ee/1.4/docs/api/index.html, however, a
few of the more common ones are shown on page 19. (Note:
you can also get to them from Tomcat, see next page.)
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http://www.java.sun.com/j2ee/1.4/docs/api/index.html
http://www.java.sun.com/j2ee/1.4/docs/api/index.html

() Apache Tomeat/7.0.41 [F=R|E=8|E>x=

File Edit View History Bookmarks Develop Window  Help

4|r + [#] http://lacalhost:8080/ G | | Q- Google - O -
e [[] & LogInto Canvas The W3C C..nService TheW3C M..n Service  Zimbra We..nt LogIn  Apple Yahoo! Google Maps YouTube Wikipedia »
Home Documentation Configuration Examples Wiki Mailing Lists Find Help
Apache Tomcat/7.0.41 Nﬁpache Software Foundation
== http://www.apache.org/

™ Recommended Reading: Server Status _
Secur This link will take you to the servlet Manager App
/ Manag specification pages. '
Clustermagrsession Replication HOW-TO i lianansy

Developer Quick Start M

Tomcat Setup Realms & AAA Examples Servlet Specifications
First Web Application JDBC DataSources Tomcat Versions
Managing Tomcat Documentation Getting Help
For security, access to the manager Tomcat 7.0 Documentation FAQ and Mailing Lists
webapp is restricted. Users are defined _ - _
in: Tomcat 7.0 Configuration The following mailing lists are available:
$CATALINA HOME/conf/tomcat-users.xml Tomecat Wiki announce@tomcat.apache.org
_ B _ _ _ Important announcements, releases, -
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HTTPServletRequest Methods

Cookie[] getCookies () — returns an array of Cookie
objects stored on the client by the server. Cookies are used
to uniquely identify clients to the server.

String getLocalName () — gets the host name on
which the request was received.

String getLocalAddr () — gets the IP address on
which the request was received.

int getLocalPort () — gets the IP port number on
which the request was received.

String getParameter ( String name) — gets the
value of a parameter set to the servlet as part of a get or
post request.
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HTTPServletResponse Interface

« Every Invocation of doGet or doPost for an
HttpServlet receives an object that implements
Interface HttpServletResponse.

«  The servlet container creates an HttpServletResponse
object and passes it to the servlet’s service method, which
In turn, passes it to doGet or doPost.

« This object provides methods that enable the servlet to
formulate the response to the client.

«  The full list of HttpServietRequest methods is available at:
www.java.sun.com/j2ee/1.4/docs/api/index.html, however, a
few of the more common ones are shown on the next page.
(Also accessible from Tomcat.)

¢
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HTTPServietResponse Methods

void addCookie (Cookie cookie) —adds a Cookie to
the header of the response to the client.

ServletOutputStream getOutputStream() — gets a
byte-based output stream for sending binary data to the client.

PrintWriter getWriter () — gets a character-based

output stream for sending text data (typically HTML formatted
text) to the client.

voilid SetContentType (String type) — specifies the

content type of the response to the browser to assist in
displaying the data.

void getContentType () — gets the content type of the
response.
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Handling HTTP get Requests

« The primary purpose of an HTTP get request iIs to
retrieve the contents of a specified URL, which is typically
an HTML or XHTML document.

«  Before we look at a complete implementation of a servlet
execution, let’s examine the Java code that is required for
a basic servlet.

»  Shown on the next page Is a servlet that responds to an
HTTP get request. This is a simple welcome servlet and
IS about as simple a servlet as is possible.

« Note: Tomcat will look for an index.html, or
welcome.html files to run as a default “home page”.
At this point we haven’t set one up so the initial screen for
our web application will not be too pretty.

=
CNT 4714: Servlets — Part 1 Page 60 Dr. Mark Llewellyn © g);




e

_Hpn t

irl 21 =
|

LW L L

1]

00 ity ) o e

]

dJavax.servlietc.*®;
import javax.servlet.http.* Class name WelcomeServlet
inmport jawva.io.®;
p_al::__r:: class WelcomeServlet extends HttpS 1 doGet handles the HTTP get
/4 process Uget! requests Irom-olients request — override method
protected wvoid doGet ttpSEIvletﬁequest reqgquest,
HroopServlietResponse response ) throws ServlietException, IOException i
rezsponze.setContentType | "text/html™ ) :
PrintWriter out = Iespﬂnse.getWIitEI(];‘\\\\\“-\§\\\\\\\§\\
'S send XHTML page to client
Set MIME content type
S 4 start XHTHML document
ot .println({ "<?xml wverziom = W"1.0%"7?=" ) ;
e O T Y BE html TTET. T "w_ WIS ST ™ —
“HEEDE 1.0 Stasct//EN\n \"houp:/ /S oran ¢ k] XHTML document
"STR xhtmll/DTD/xhtmll—-strict.dtdy™>" } returned to the client
cut ..println ("<html xmlns = "Thotp:/ /fwww.w3.org,/ 1999/ xhtml1\"" ) ;
F 4 head section of document
cut.println{ "<head>" )
cut..printiln{ "<title>Welcome to Serviecs!</title>"™ };
out.printin{ "<style tCype='text/c=szs">")»
cut.println{ "<!'—-— body{background-color:blus; color hite} ——="});
cut..printin{ "</style>");
cut..printin{ "</head>" )
cut..printin{ "<body>"™ )
out.printin{ "<hl>Hello! '/ hl1>")
cut.printin{ "<hl>Welcome To The Exciting World Of Servlet Technology!</hl>" )
Dut printin{ "</body>" )
S end XHTMIL document
Dut.lentln( "/ tml>T )
out.clo=e () - d Cclo=Se =Stream to complete Lhe page  ——

End the XHTML document
generated by the serviet.
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Handling HTTP get Requests (cont)

 The servlet creates an XHTML document containing the
text “Hello! Welcome to the Exciting World of Servlet
Technology!”

« This text is the response to the client and is sent through the
PrintWriter object obtained from the
HttpServletRepsonse o0bject.

«  The response object’s setContentType method Is used to
specify the type of data to be sent as the response to the client.
In this case it is defined as text/html, we’ll look at other types
later. In this case the browser knows that it must read the
XHTML tags and format the document accordingly.

« The content type is also known as the MIME (Multipurpose
Internet Mail Extension) type of the data.

¢
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Creating a Web Application

. One of the fundamental ideas behind Tomcat i1s that of a web
application.

« A web application is a collection of pages, code, and
configurations that is treated as a unit.

Normally a web application will map to a particular URL, so
URLSs such as http://somesite.com/appl and
http://somesite.com/app2 will invoke different web applications
called app1 and app?2 respectively.

« Tomcat can contain an arbitrary number of web applications
simultaneously.

«  While web applications can be extremely complex, we’ll start
out with a minimal web application and build from there.

¢
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http://somesite.com/app1
http://somesite.com/app2
http://somesite.com/app2
http://somesite.com/app2
http://somesite.com/app2
http://somesite.com/app2
http://somesite.com/app2

Creating a Web Application cont)

The most basic web application in Tomcat will require the
creation of a directory inside the webapps directory to hold

the web application. For this first example, we’ll create a
subdirectory called first-example.

=)

@U'| . & Apache Software Foundation » Tomcat 7.0 » webapps » v|~&f||555‘n—h

File Edit View Tools Help
‘Drganizev M Views ~ [B Explore M E-mail % Share (@ Burn

Favorite Links Date modified Type Size Tags

EE. Documents

EE Pictures \ = - ~ . L Q
B Music | ¥ . > . > }\ L ‘
More » - . b I )

Folders docs host-manager manager ROOT first-exarnple
| Adobe -
. Adobe Media Player

first-example

HQ' File Folder Create this directory inside the
Date modified: 2/12/2013 %:44 AM webapps directory of Tomcat.

J
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Creating a Web Application cont)

«  Within the first-example directory we need to create a
directory that will hold the configuration and all of the

resources for the web application. This directory must be called
WEB-INF.

«  The most important and only required element in WEB-INF IS
the file web.xml. The web.xml file controls everything
specific to the current web application. We’ll look at this file in
more detail later as we add to it, but for now we’ll look only at
the components of this file that are essential for a very simple
web application.

«  The next page illustrates our initial web . xm1 file.

¢
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H*E\Progmm Files\Apache 5o Not d++ Vi lwebappsi\first-example\WEB-INPuowebxml - Not... | = || & |[=E5]
File Edit Search View Eng otepa liew lacre Run TextFX Plugins Window 2 X

cEBEHB STl & Om 2 i m| % x| EE|=al=m] e [bo] | >

[ ResultSetTableModelkjava | B schedule dat | Bl RELEASE-NOTESs¢—f—websml |

1 {web—appéﬁmIﬁEE:ﬂEEE:ffjava.sun.camfxmlfnsfj?aa

b xmlns:xsi="http://vwww.w3.o0rg /2001 /¥ MLSchema—instance”
2 Hai:achamaLDca:iDn="httP:ffjava.sun.camfxmlfns =T~
] http://Java.sun.com/xml fns/fjlee/web—=a

5 =l version="2.4">

= <l— General description of your W

T = <display—nams>

a8 CHT AT14 Summer 2013 Servlet First

2 | B </display—nams>

10 [H {descripticnﬂ

11 This is the Welb application in which we

12 will demonstrate our first ss

13 B </description>

14 «l— Seprvlet definitions ——»

=
LN

Lmervliet>

“mservlet—name>welcomel</ =ervlet—name>

o
I m

=l <description>

]

A =zimple servlet that hagdle= ooo L

</description>

= <gervlet—class>
WelcomeServlet

< /mervliet—clas

B < /=mervlets>

=l <servlet-mapping>

1S T O T S o B ¥

“sesrvliet—namerwelcomel</ serv]let—name>

<url-pattern>/welcomel</url-—-pattern>

=l @ LN

</ servlet—mappoing>

% T S T T R e Y T 5 T o O L Y

]

- </ web—app> A

th:950 lines: 30 Ln:10 Col:17 Sel:0 Do=yWindows AMST
[ — i [ p—

o
5




‘& C:\Program Files\Apache Software Foundation\Tomcat 7.0.41\webapps\first-example\WEB-INFiwebml - Windows Internet Explorer

U U | || C:\Program Files\Apache Software Foundation\Tomcat 7.0 41\webapps\first - | +4 | % | | l;, Socnch Resulis

File Edit View Favorites Tools Help

i:f Favorites 1,5 E suggested Sites v @ | Free Hotmail @ | Web Slice Gallery v KV KeepVid- Download and s...

@& C:\Program Files\Apache Software Foundation\T... ﬁ‘ B = Eéél v Page~ sSafety~ Tools~ '@"

>

- <web-app xmins="http://java.sun.com/xml/ns/j2ee" xmins:xsi="http:/ /www.w3.0org/2001/XMLSchema-

instance" xsi:schemalocation="http:/ fjava.sun.com/xml/ns/fj2ee htip://java.sun.com/xml/ns/j2ee/web-
app_2_4.xsd" version="2.4">

{l__ _:,n.-:,u-;' H.:q-\.u--'\.-\.—--\.-\.- - e el annlication -—
ol SSCII1ptilioll ol YyVOur =D appllcaltiloll

=zdisplay-name=CNT 4714 Summer 2013 Servlet First Example</display-name=
<description=This is the Web application in which we will demonstrate our first servlet
example. </description=

=l-- Servliet definitions -
- <servlet>
<servlet-name>welcomel </servlet-namez
<description=A simple servlet that handles an HTTP get request.</description=
zservlet-class>WelcomeServlet</servlet-class=
zfservlet=
- zservlet-mapping=
<servlet-name>welcomel </servlet-name >
<url-pattern=/welcomel</url-pattern=
</servlet-mapping=
</web-app=

Internet Explorer (XML) Editor View

M Computer | Protected Mode: Off
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Creating a Web Application (cont)

«  With these directories and files in place, Tomcat will be able to
respond to a request for the page from a client at
http://localhost:8080/first-example/\WelcomeServlet.html.

«  Other HTML and JSP pages can be added at will, along with
Images, MP3 files, and just about anything else.

«  Although what we have just seen is all that is required to create
a minimal web application, much more iIs possible with a
knowledge of how web applications are arranged and we will
see this as we progress through this technology.

«  The next few slides illustrate the execution of our simple web
application (a welcome servlet).

¢
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http://localhost:8080/first-examples/WelcomeServlet.html
http://localhost:8080/first-examples/WelcomeServlet.html
http://localhost:8080/first-examples/WelcomeServlet.html
http://localhost:8080/first-examples/WelcomeServlet.html
http://localhost:8080/first-examples/WelcomeServlet.html
http://localhost:8080/first-examples/WelcomeServlet.html
http://localhost:8080/first-examples/WelcomeServlet.html
http://localhost:8080/first-examples/WelcomeServlet.html
http://localhost:8080/first-examples/WelcomeServlet.html
http://localhost:8080/first-examples/WelcomeServlet.html

) /manager [E=0|EeE( =
File Edit View History Bookmarks Develop  Window  Help
- + http:,a’,e’lu:ucalhu:ust:EﬂEU,a‘marlager,a’html_a’relu:uad?path:,a'first‘?rBEDexample&Drg.apache.catalin ¢ | | Q- Google O~ £~
& [[] =8 LloglntoCanvas Entry Page..CF Server  UCF Federa.. Identity The W3C C..n Service The W3C M..n Service  Zimbra We..ntLogIn  Apple »
™ =
""" Apache LT
Software FOUI‘IdHtIDI‘I The Tomcat Wet_) Application ‘*&
http://www.apache.org/ Manager recognlzesthe new
webapp.
Tomcat Web Application‘wrarrag<
Message: OE - Beloaded application at context pa%:‘irst—example
Manager /
List Applications /HTML Manager Help Manager Help Server Status
Applicati /
Path Verszion / Dizplay Name Running |Sessions Commands
Start | Stop | [Reload | | Undeploy |
! None specified Welcome to Tomcat true o
e wihides 30 minstes
Start |Stop | [Reload | [ Undeploy |
Idocs hone cified Tomecat Documentation true o
with idle = 30 minutes
[ Start | Stop | [Reload | | Undeploy |
first-example None specified CHNT 4714 Spring 2013 Servlet First Example true o
with idle = 30 minutes
Start |Stop | [Reload | [ Undeploy |
/host-manager None specified Tomcat Host Manager Application true 1
with idle = 30 minutes
Start Stop Reload Undeploy -
( ()
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Tomcat/Java Configuration - The Servlet API
IMPORTANT !'!

Your Tomcat installation includes the servlet-api.jar
file. This file can be found in the 1ib folder in Tomcat.
Copy this file into your jdk/jre/lib/ext folder to
allow the java compiler access to the javax.servlet
package.

Note that your Java set-up may already have this installed

depending on several things, so check your
jdk/Jre/lib/ext folder first.
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Tomcat/Java Configuration - The Servlet API

[E=H(EER( S
v|"f||5ean:h Pl

- : :
@uv| . # Apache Software Foundation » Tomecat 7.0 » lib

File  Edit

‘ Urganize ~

View Tools Help

=

This is the .jar file that you
need to copy into your
jre/lib/ext folder.

= Views -

Date modified

1/10/2013 5:54 PM
1/10/2013 5:54 PM
1/10/2013 5:54 PM ' 54 Kl
1/10/2013 5:54 PM [ 130 Kl
1/10/2013 5:54 PM 250 Kl
1/10/2013 5:54 PM JavaSoff-Archiv 1,755 Kl
1/10/2013 5:54 PM Javafoft-Archiv 46 Kl
1/10/2013 5:54 PM JafaSoft-Archiv 583 Kl
1/10/2013 5:54 PM avaSoft-Archiv 121 Kl
1/10/2013 5:54 PM ¥ JavaSoft-Archiv BY KI—

Mame

annl:utatil:uns—api.jar
catalina.jar
catalina—ant._iar
catalina—ha.jar
catalina-tribes._iar
=] ecj-2.2.1 jar
El-api.jar
jasper._iar

= jasper-el._iar

- iSlCI-EICIi.iEr

Favorite Links

EE. Documents
EE Pictures

!P" Music

More »

JavaSoft-Archiv

Folders b
. conf
J lib
| logs |

, temp

. webapps
, docs
. first-example
. WEB-INF

19 items

5er-.rlet-api._iar

1/10/2013 5:54 PM ]

-

tumcat-api._iar
tumcat-cn ote.jar
= yote]
tumcat-dl:lc Jar
= P

1/10/2013 5:54 PM
1/10/2013 5:54 PM
1/10/2013 5:54 PM

JavaSoft-Archiv
JavaSoft-Archiv
JavaSoft-Archiv
Javaboft-Archiv

1|

L

174 Kl
T Kl
758 Kl

230Kl =
F
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Tomcat/Java Configuration - The Servlet API
[ =S

-

@Dv| . % Program Files » Java » jreb # lib » ext » - |"'?||555|_r'\-:h

Eile Edit View Tools Help
‘ Organize ~ :== Views ~ (g Burn

MName Date modified Type

dnsns.jar 7/19/2011 12:44 AM  JavaSoft-Archiv

localedata,jar 771972011 3:57 AN JavaSoft-Archiv
|| meta-index 5/18/20111:36 PM File

B Music mysql-connector-java-5.1.22-binjar  9/20/2012 243 PM  JavaSoft-Archiv

More » old - mysql-connector-java-5.0.3-bi... 7/26/2006 9:38 PM  JavaSoft-Archiv

old - mysgl-connector-java-51.7-bi... 2/19/200912:42 PM  JavaSoft-Archiv

old - mysql-connector-java-5.110-... 9/22/2009 3:01 PM  JavaSoft-Archiv

old - mysgl-connector-java-5113-...  6/23/2010 4:38 PM JavaSoft-Archiv

|:|Id-r'n}rsqI-c|:|nnectnr-java-S.l.l?-l:li... 7/4/2011 3:24 PM JavaSoft-Archiv

i 'Li:' QTlava.zip 4/18/2012 7:56 PM IZip archive file

L\ &) serviet-apijar 0/27/2011 343 PM  JavaSoft-Archiv

EU”J‘E-'”"?"_"E’E”E" You need this .jar file here
su"m:c;i"_ﬂr to allow your Java
Hall SLIN iC Jar o o

= environment to interface to

- |
the servlet container
You should already have provided by Tomcat.

this file here when you set-
up MySQL and Java.

Favorite Links
EE. Documents
EE Pictures

Folders

i -
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L

Qf’ C:\Program Files\Apache Software Foundation\ Tomcat 7.00webapps\first- exampleWelcomeServletHTMLS. html - Motepad++ =[]

File Edit 5Search View Enceding Language Settings Macro Run TedFd  Plugins Window ? X
-::-;.] @@I.B”ﬂ;ill:ﬂ |_§ |ﬂbﬂ|g§|'—'.‘l.'i_‘l.|§_+'-'—j|' [be] |E~":*"C’EMr
[ RELEASENOTES b |[E websml | [E WelcomeSenvet biml | [H Welcome ServietHTMLS himl | ]
1 =!DoOCTYPE html>
2 [H<html lang="en">
3 - WelcomeServlet.himl —»
q <meta charset="utf-8">
5 [H<head>
. j;;:""fz;j":ﬁj’;‘:sfjﬂlet‘f’ Fredes This is the HTMLS file
- E . § that generates the output
5 body{background-color: green:} : shown abO\_/e which
. . informs the client how to
. </styles invoke the servlet.
12 "< /head>
13 —l<kody>
14 <form action = "ffirst-example/welcomel" method = "get">
15 <o
16 = <lakbel>Click the button to invoke a Welcome servlet
17 <input type = "submit" wvalue = "Run Welcome Servlet" />
18 g </lakbel>
19 </p>
20 g </ form>
21 " </body>
22 ~</html>
Hyper Text Marky length : 494 lines: 22 Ln:4 Col:23 Sel:0 Dos\Windows AMSI INS
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&) Basic Welcome Servlet
File Edit View History Bookmarks Develop Window Help

+ http://localhost:B8080 first-example/WelcomeServletHTMLS. html ¢ | | Q- Google

LogInto Canvas  Entry Page..CF Server  UCF Federa... Identity The W3C C..n Service  The W2C M..n Service  Zimbra We..ntLogIn  Apple

Run Welcome Serviet

Client invokes the WelcomeServlet page from the web application named first-
examples. The URL is:
http://localhost:8080/first-example/WelcomeServletHTML5.html
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&9 Welcome to Servlets! e | = |
File Edit View History Bookmarks Dewvelop  Window  Help
- + http://localhost:8080 first-example/welcomel ¢ | (Qr D' '1:1"'

& [[] =8 loglntoCanvas Entry Page..CF Server  UCF Federa...Identity The W3C C..n Service The W3C M..n Service  Zimbra We..ntLogln  Apple »»

Hello!!
Welcome To The Exciting World Of Servlet Technology!

Execution of the WelcomeServiet servlet
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An XHTML Document

«  The HTML5 document shown on page 73 provides a form that
Invokes the servlet defined on page 61.

e The form’s action attribute (/first-example/welcomel)
specifies the URL path that invokes the servlet.

. The form’s method attribute indicates that the browser sends a
get request to the server, which results in a call to the servlet’s
doGet method.

—  We’ll look at how to set-up the URL’s and deployment structure
In the next set of notes.

¢
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Set-Up For First Web Application

« The exact set-up you need to use for setting up your web
application in Tomcat is summarized on the next couple of
pages.

1. In the Tomcat webapps folder create a directory named
first-example.

2. In the top level of first-example copy the
WelcomeServlet.html file from the course code page.

3. In the top level of first-example create a directory
named WEB-INF.

4. When steps 2 and 3 are complete the top level of first-
examples should look like the picture at the top of the next

page.

¢
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Set-Up For First Web Application cont)

@U'| . % Tomcat7.0 » webapps » first-example » Top level of first-example

File Edit Yiew Tools Help

‘ Organize ~ = Views - " Open !;! Print I8 E-mail (& Burn

MName ’ Date modified Type

| WEB-INF 2/12/20139:44 AM  File Folder
_ & WelcomeServlet.html 10/4/2011 12258 PM  Opera Web Docu...
B Pictures | WelcomeServletHTMLS html 2/12/2013952 AM  Opera Web Docu...

H}' Music

More »

Copy the web.xml configuration file from the course code
page into the WEB-INF directory.

Favorite Links

ﬂ:, Documents

At the top level of the WEB-INF directory create a directory
named classes.

7. When steps 5 and 6 are complete, the WEB-INF directory
should look like the picture on the top of the next page.
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~Set-Up For First Web Application on)

‘ Org

Folders

File Edit View Tools Help

Favorite Links
FE. Documents

Mare »

E=B(EoR(x

@Uv| o« Tomcat7.0 » webapps » first-example » WEB-INF » '|“T| Search P

anize * = Views ¥ (@ Bum

Mame Date modified Type

. classes 2/12/20139:44 AM  File Folder
|| webxml 2/12/20139:47 AM  Opera Web Docu...

Top level of WEB-INF.

Copy the WelcomeServlet. java file from the course code page into
the classes directory and compile it to produce the
WelcomeServlet.class file which should also reside in the classes
directory. (The . java file does not need to reside in this directory for a
servlet, but it is handy to keep the source in the same place.)
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Set-Up For First Web Application cont)

=)

@C}ﬂ . « webapps » first-example » WEB-INF » classes v|ﬂ-| | Search P

File Edit View Tools Help

‘ Organize ~ i Views (& Bumn

Favarite Links Name Date modified Type Size

| WelcomeServiet.Class grm—

FE, Documents )
.| WelcomeServlet.java The classes directory

More »

Once the classes directory looks like the one shown
above. You are ready to invoke the servlet from a web
browser. Start Tomcat and enter the URL
http://localhost:8080/first-
example/WelcomeServletHTMLS5.html.  Tomcat and the
servlet will do the rest. If all goes well you should see the
output that was shown on pages 74-75.
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