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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. While we won’t need to do
anything on the administrator side (you must have set the
host manager application during the installation process, (see
page 27 of Servlets Part 1)), 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 3 for an
example.

«  Checking the status of the server can also be accomplished
from the Tomcat homepage. See page 4 for a sample.

¢
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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, logs, lib, webapps, work, and
temp.

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.

#
CNT 4714: Servlets — Part 2 Page 5 Dr. Mark Llewellyn © @j




Tomcat Directory Structure
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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 8.

. 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 9.

. 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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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,
including 6.0.29, have condensed this into a single directory named
lib. Any custom .jar files that may be needed throughout
Tomcat, such as a JDBC driver, are placed in these directories.

#
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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 debugging 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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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.

’
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B welcomeServiet - Notepad

File Edit Format View Help

_ O] x|

Z

'/ A =
Aimport
Amport
Amport
public

i

pro

imple serviet to proces

get requej Class name WelcomeServlet -

Jjavax.serviet. <;
jJavax. serviet. htt

Jjawva.io. ;

doGet handles the HTTP get

class welcomeserviet extends Serviet { request — override method

process ""get"™ req rom clients
tected wvoid doGet HttpServietRequeast request,
HttpServietResponse responses

returned to the client

~ |
] _*I o

Tthrows ServietException, IOEXCeptTi Dﬂ/ Set MIME content type
i
response. setContentTypel "text A Jhtml™ 7
Printwriter out = response.getwriteri]);
S send XHTML page to client
< XHTML document
S start XHTML document ‘/
out.printin "<?xml wersion = %"1.0%"7=" 7;
out.printin "<!DOCTYPE html PUBLIC “"—//WIC,//DTD " +
"MHTHL 1.0 Strict/EMY" “"http:  ASweew. w=.oorg"™ +
"ATR xbhtml 1/DTD S xhtmlil-strict. ditd™ =" 7;
out.printing
"ahtml xmins = “W"http: /S wew . w2 . orgs 1999 xhtm1 ™" =" 7 ;
S head section of document
out.printini "<head=" 7J;
out.printini "<titlexwelcome to Serviets!o /titlex=" 7;
out.printini "<=head="" 7J;
S5 body section of doCcument
out.princtini "<bodyw=" 7;
out.princtini "<hl=Hello! < /h1>""7;
out.printini "<hl=welcome To The Exciting world of Servliet Technologyw ! "
out.printini "< body=" T3
S5 oend XHTML document <€—
out.printin "< html="" J;
out.close(]; S4 close stream to complete the page End the XHTML document
iy
generated by the servlet.
4|
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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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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-examples.

Ewebapps — ﬂ
‘@{j}v | .~ Tomcat 6.0 ~ webapps ~ ~ 3 ISE&":N @J

File Edit View Tools Help

Organize | Views lﬁl

Favorite Links Name + |-| Date modified |~| Type | -] size || Tags |-

EE. Documents
FE Pictures
Fﬂ:" Music
More - . .
examples first-examples host-manager
Folders hd . P ¢

== Floppy Disk Drive {(A:) ;l
&%y Local Disk (C:)

| EemgsF_l J l Create this directory inside the
v rogram ries

. Apache Software Fo
, Tomcat 6.0
J bin
conf manager

webapps directory of Tomcat.

=
, logs
, temp
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Creating a Web Application (cont)

«  Within the first-examples 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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E'C:\Prﬂ-gram Files\Apache Software Foundation\Tomcat 6.0\webapps\first-ex:z - |I:I|£|
File Edit Search View Encoding Language Settings Maco Run TextFX Plugins Window ? X

| cHEE 3. G4 9e|(mi| 2 =|EE2(59EE8 >

B chanoelog  [=| web xml |. Welcome Servlet html I

Notepad++ View
<web-—app xmlns="http://java.son.com/xml /n=s/j2ec" -

xmlns:xsi="http: //www.w3.org,/2001 /X MLSchema-instance"
¥=zi:schemalocation="http://java/san/com/xml /n=/j2ee
http://Jjava/san/com/xml /n=s/j2ee/web-app 2 4/xsd"
= version="2.4">

S T O Y - U Oy

<!'—— general description of yvour web application ——>
=] <display—-name>

CHT 4714 - Fall 2010 5S5ervlet Firs=t Examnples
& < /display-nams>

e I T I R e

=1 <description>

Thi=zs i= the web application in which we will -
demonstrate onor first servliet example.
& </description>

I
1y B0 Wl L R

177 S l—— mervliet definitiom=s follow —-—3>

= <3erviliet>

<serviet—name> welcomel </ servliet-name> _J:J
]

W om

1] |

length : 893 lines: 28 |Ln:11 Col:5 Sel:0 Dos\Windows |ANST NS
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,.I"" C:\Program Files\Apache Software Foundation\Tomcat 6.0\webapps\first-exza - ||5j |£|

r g

e T |=| C:\Program Files\Apache Software Foundation ™ *5. || 2 | |Live Search o |-

'i':f 'ﬁ? ﬁ C:YProgram Files\Apache Software Foundation{Tomc...

- =web-app xmins="http://fjava.sun.com/xml/ns/j2ee"
xmins:xsi="http:/ /fvwww.w3.0org/ 2001 /XMLSchema-instance”
xsi:schemalocation="http:/ /java/sun/com/fxml/ns/j2ee
http: ,i"I]avaj’Eunj’t:urnfxrnlfns.f]leefweh app_2_4/xsd" version="2.4"=

,:_-:l__ TENE TS 1 = — e — e == T = — -—- ==
Lol USSP rL L0l L L L L= ‘—_n.-\_-\____-‘—_n._-__--

-=:r:||5|:|lay,f name=CNT 4714 - Fall II‘.]ID Servlet First Examples</display-name=
zdescription=This is the web application in which we will demonstrate our
first servlet example. d:'.,-"dE!SCFIptIGFI}
<l-- smervlet definitions follow -—=
- =zserviet=
<servlet-name >welcomel </serviet-name =
zdescription=A simple serlvet that handles an HTTP get
request. </descrnption=
zservlet-class=WelcomeServlet</servlet-class=
zfservliet>
- =servlet-mapping=
zservlet-name >welcomel </serviet-name =
<url-pattern=/welcomel </url-pattern=
</servlet-mapping =
</web-app=

Internet Explorer (XML) Editor View

|Dur1e | | | | | | Iﬁ M Computer | Protected Mode: OFF | # 100% ~
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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-examples/WelcomeServiet.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

¥ TETT—— W e W
@ Basic Welcome Serviet - Windows Internet Explorer (O

M http:/localhost:B080/first-exarmples/ WelcomeServlet. html - | 4 | X | live Search F= |

>

{-? 'ﬁf BEI*]@ Basic Welcome Serv... 2 lgl CMM.com - Breaking M... I l ﬁ - - E%SI - angE - .l_f}j Tools «

Click the button to invole a Welcome servlet [ Run Welcome Servlet J

Client invokes the WelcomeServlet
page from the web application
named first-examples.

| WelcomeSenethtml - Notepad - I e SE— E@g
Eile Edit Format Yiew Help
k?xml version = "1.0" encoding="UTF-8" standalone="no" 7= -

<! DOCTYPE html PUBLIC "-/,/W3C//DTD XHTML 1.0 strict//EN" =
"http:/ wew.w3. org/TR/xhtml11l,/DTD/xhtmll-strict.dtd">

<!-— wWelcomeservlet.html --»
<htm]l xmlns = "http://www.w3.0rg,/1999,/xhtm1"> -
<head= T )
<title>Basic welcome Serviet</title> This is the XHTML file
=/ head>
L that generates the output
<bod 1 R
orm action = "/first-examples/welcomel” method = "get"= .ShOWI'l above_whlch
. . informs the client how to
<p=<label=Click the button to invoke a Welcome servlet .
<input type = "submit" value = "Run welcome servilet” /> invoke the servlet.
</label></p>

</form-
=/bod
</html= —=

tected Mode: OFf H100% -

Page-30
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& Welcome to Servlets! - Windows Internet Explorer . -

e e ey

@U + |[E http://localhost:8080 first-examples/welcomel v | 49 | x || Live Search

O [EBIT I@ Welcome to Servliets! IEI CMM.com - Breaking M... I

Hello!!

Welcome To The Exciting World Of Servlet
Technology!

Execution of the WelcomeServlet servlet

L& &P Internet | Protected Mode: Off

Page31
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An XHTML Document

« The XHTML document shown on page 32 provides a form
that invokes the servlet defined on page 23.

« The form’s action attribute (/first-examples/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-examples.

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

3. In the top level of first-examples 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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1 | Action Edit CD Floppy Help

Set-Up For First Web Agglication G
1 -% Windows Sever 2008 V2 - Microsoft Virtual PC 20 “!

E first-examples

<& Top level of first-examples.
GI\ }J\—/ | . = Tomcat 6.0 ~ webapps - first-=xamples - <

File Edit View Tools Help

Organize = =5 Views
MName = I vI Date modified I vI Type
| WEB-INF 10132010 1:15...  File Folder
FF Documents £ | WelcomeServlet 101372010 2:28.. HTML D
N FE Pictures

‘ Fﬂf" Music

Favorte Links

Mare =

Faolders hd

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

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

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 cont)

% Windows Sever 2008 V2 - Microsoft Virtual PC 20

Action Edit CD Floppy Help

Top level of WEB-INF.

ij}v |~ Tomeat 6.0 + webapps ~ fist-eamples ~ WEB-INF ~ —

Fle Edt View Tools Help
Organize + =5 Views =

Name = |v| Date modified |v| Type |v| Size |v| Tags |v|
| classes 101372010 2:44...  File Folder
FE Documents |£]| web 101372010 4:06... XML Document 1KE
| FE Pictures

F[}" Music

Maore  »

Favarte Links

Folders W

| conf -]

) lib
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)

K M= E3

(?"i_}v |~ Tomeat 6.0 ~ webapps ~ fistexamples » WEBNF - classes

/ .
Fle Edt View Tools Help / The classes directory

Organize v = Views

Mame = |v| Date modfied |..| Type |-| Size |-| Tags |-|
|| WelcomeServletclass  10/13/2010 2.44..  CLASS File 2KB

I Documerts [6] Welcome Servlet 10/22/2008 3:02... {GRASP Javafie 2KB

rE Pictures

'T.I' Music

More »

Favorte Links

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/WelcomeServiet.ntml. Tomcat and the
servlet will do the rest. If all goes well you should see the
output that was shown on pages 32-33.
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