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Outline

« Major server type:
— Web Server (Previous lecture)
— File Server (Previous lecture)
— Email Server (This lecture)
— Application Server (This lecture)

e Server-Side Components:
— PHP (Previous Lecture)
— JSP (This Lecture)
— ASP (This Lecture)
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Tomecat

* In order to run JSP, you need to install a software called

Tomcat

— Just like if you need to run a Web Server, you need to install

Apache HTTP Web Server, if you need to run PHP, you need to
Install PHP packages.

« Tomcat is developed by Apache.

— http://tomcat.apache.orq/

©- v [#2][ x| [apache tomcat. |2]-
* [\Apad\eTummtrApadﬂe Tomeat [_‘ v B - @ v [reage - (FToos v
A
™ Apach
% Apache Tomcat “8me." Apac 1€
Vs Software Foundation
http://www.apache.org/
[search the site |[_searchsite ]
Apache Tomcat Apache Tomcat
‘Apache Tomeat is an impl ion of the Java Servlet and JavaServer Pages a
* Home technologies. The Java Servlet and JavaServer Pages specifications ate developed under the
Java Community Process.
Download
) - Apache Tomeat is developed in an open and participatory environment and released under
* Which version? the Apache Software License. Apache Tomeat is intended to be a collaboration of the best-
* of breed developers from around the world. We invite you to participate in this open
* development project. To learm more about getting involved, click here.
* Tomeal Conneclors Apache Tomeat powers numerous large-scale, mission critical web applications actoss a
= Tomeat Native diverse range of industries and organizations. Some of these users and their stories are listed
» fuchives on the Powered By wiki page.
Documentation
» Tomcat 6.0 Live Video Streaming of Tomcat Talks at ApacheCon Europe 2009
o Tomeat5.5 ‘ApacheCon Europe 2009, 2327 March in Amsterdam, has a M
o Tewnewat Aedlicated track aheut Tameat tanice 1 wen rannot mabaitin 8 ® A I ¥
@ tnternet 100% -
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http://tomcat.apache.org/

Install Tomcat q/2

Download the latest version
— The current latest version is 6.0.18

{= Apache Tomcat - Apache Tomcat 6 Downloads - Windows Internet Fxplorer

6@: hd |"\ http:/ftomcat. apache.org/download-60.cgi

v| 9 || X |a|:|achetommt

B

W e I\ Apache Tomcat - Apache Tomeat 6 Downloads l_\ B - B @ - [Page v {FTooks ~
Froblems? {at the end of the mirrors list) that should be available. ~
e Security Reports . : - [—]
e Find hel Other mirrors: | http://apache wildit net au v‘ Change
o FAD
o Mailing Lists
= Bug Databaze
« IRC b1 A DE file for packaging ation. It explaing what every distribution
Get Involved
. Overvien Binary Distributions
s SWN REepositories ,
» Mailing Lists o zip (pgp, mdS)
o ki o tar.gz (pep, mdd)
o Windows Service Installer (pep, md5S)
Misc * Deploy:lar: =
o zip (pgp, mds)
s Who We Are o tar.gz (pgp, md>)
» Heritage
o Apache Home n
* Resources Source Coae Di=tributions
« Contact o tar.gz (pep, mdS)
» Legal s 7in mon md5h

[

€D Internet

#, 100%

-
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Install Tomcat /2

 InITEE labs, you need to install Tomcat in H: drive

— You cannot install it anywhere, because you do not have any
rights to do so.

— You need to do it in your practical also.
Apache Tomcat Setup M= Eq

Choose Components " -
Choose which Features of Apache Tomcat wou want to install, Apache Tomcat Setup

Choose Install Location " -
) . hoose the Folder in which to install Apache Tomcat, iz
Check the components you want toinstall and uncheck the components vou don't want .

install, Click Mext to continue,

Select the tvpe of install: I,: " j Setup will install Apache Tomcat in the Following Folder. To install in a different Folder, click.
g _ L Browse and select another Folder, Click Next bo continue,

b EhE I:ll:ltic'"-lll?llz ee- I Tomeat Eﬂesizlllzﬂznmmcat

campanents yau wish b

install: Start Menu I.I:Ems Servlet conkainer,
Dacumentation
Ol amiples

Deskination Folder
|V I H:1 Tomcat 6.0

Space required: 10,0ME

Space reguired: 10.0ME
Space available; 240,8GE

rullsaft Install Sywstem w2, 37

< Back I Mext = I i

rullsaft Install Svstem w2, 37

< Back Mexk = Cancel




Running Tomcat @/2)

e Running Tomcat is simple:

-1 f you got admin right, you can

« Start > All Programs > Apache Tomcat 6.0 > Monitor Tomcat
— Then click Start

— However, in the lab computers, obviously you do not have any
admin right. How we can run Tomcat then?

° GO t{o: H \Tomcat 6 . O\b”’] % windows Security Alert

° Double C||Ck tomcatGexe “E To he:p ﬁrutect i','ltlll‘l".l_l computer, Windowsz Firewall has blocked
'I: y some Features of this program.

* Then unblock the service

Do you want to keep blocking thiz program?

"\ Mame: Service Hunner
ﬂ Publizher: Apache Software Foundation

Feep Blocking Unblozk, Azk Me Later

YWindows Firewall haz blocked thiz program from accepting connections from the
Internet or a network, |f you recognize the program or brust the publisher, you can
unblock, it. WWhen should | unblock & program’?




Running Tomcat (2/2)

 If you can run successfully, then:

— Type: http://localhost:8080/ in any browser. This page should
appear:

{= apache Tomeat - Windows Internet Explorer [_TO[*]

=l /] % Jromeat £~

Ele Edit “ew Favortes Toolks Help

95 @0 [ apache Tomeat

| | i - B - o - b page + G Tock ~ 7

Status
Tomecat WManager

Decumentation

Eelease Motes

Change Log
Tomcat Documentation

Tomcat Online

Home Page

EAQ

Bug Database

Open Bugs

Users Mailing List
Developers Mailing List
IRC

Miscellaneous

Servlets Examples
JSP Examples
Sun's Java Server Pages Site

Apache Tomcat _
g > The Apache Software Foundation
/& == http://www.apache.org/
Administration If you're seeing this page via a web browser, it means you've setup Tomcat

successfully. Congratulations!

As you may have guessed by now, this is the default Tomcat home page. It can be found on
the local filesystem at:

SCATALINA_HOME/webapps/ROOT/ index.html

where "SCATALINA_HOME" is the root of the Tomcat installation directory. If you're seeing
this page, and you don't think you should be, then you're either a user who has arrived at new
installation of Tomcat, or you're an administrator who hasn't got hisfher setup quite right.
Providing the latter is the case, please refer to the Tomcat Documentation for more detailed
setup and administration information than is found in the INSTALL file

NOTE: For security reasons, using the administration webapp is restricted to users
with role "admin". The manager webapp is restricted to users with role "manager".
Users are defined in $§CATALINA HOME/conf/ tomcat-users.xml

Included with this release are a host of sample Servlets and JSPs (with associated source
code), extensive documentation, and an introductory guide to developing web applications

Tomcat mailing lists are available at the Tomcat project web site:

« users@tomcat.apache.org for general questions related to configuring and using
Tomcat

« dev@tomcat.apache.org for developers working on Tomcat

Thanks for using Tomcat!

|

Dane

[ [ [ [ [ N3 Cocal intranet A% -
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http://localhost:8080/

JSP (Java Server Page)

* In many ways, JSP, PHP and ASP are all very similar.

 About JSP:

— A technology that enables embedding special tags to static
HTML to support dynamically generated content

— Part of J-BecEE’' s Web
— Adds Java to HTML

— Allows Java code and certain pre-defined actions to be
embedded into static content.

— Adds additional XML-like tags, called JSP actions, to be used to
iInvoke built-in functionality.

— Allows for the creation of JSP tag libraries that act as extensions
to the standard HTML or XML tags. Tag libraries provide a
platform independent way of extending the capabilities of a Web
server.
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Putting JSP in the Correct Place /2

For example, you installation directory is H:\Tomcat, then
you put your HTML or JSP documents in:

— H:\Tomcat\webapps\xxxx
where xxxx is the name of a directory

— Example 1 (define a directory):

* You put hello.html in H:\Tomcat\webapps\testing

* You can browse it using: http://localhost:8080/testing/hello.htmi
— Example 2 (using ROOT):

* You put hello.html in H:\\Tomcat\webapps\ROOT\

* You can browse it using: http://localhost:8080/hello.html
— Example 3 (mix up):

* You put hello.html in H\Tomcat\webapps\ROOT\try

* You can browse it using: http://localhost:8080/try/hello.html
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http://localhost:8080/testing/hello.html
http://localhost:8080/testing/hello.html

Putting JSP in the Correct Place (/2

— Example 4 (complex):
e You put hello.html in H:\Tomcat\webapps\complex
e You put hello.html in H:\Tomcat\webapps\ROOT\complex
* You put great.html in H:\Tomcat\webapps\ROOT\complex

e Then..

— If you type: http://localhost:8080/complex/hello.html, then hello.html will
refer to the location at H:\Tomcat\webapps\complex
— If you type: http://localhost:8080/complex/great.html, then page not
found will be returned!
» Why? Think about it!
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http://localhost:8080/complex/hello.html
http://localhost:8080/complex/great.html

Writing JSP

e In PHP, we use <?php ... 7> to denote a PHP
section. In JSP, we <% ... %> to denote a JSP

section.

 The syntax of JSP is very similar (or actually the same)
as Java

« Always refer to the latest Java API (current version is
1.6):

— http://java.sun.com/javase/6/docs/api/
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http://java.sun.com/javase/6/docs/api/

JSP — Scriptlet q/3

e Writing JSP is simple
— Embed the JSP statements into the HTML!
<html|>
<body>
<%
out.print("hello");
0>
</body>

— Itis very simple, right?

"
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JSP — Scriptlet /3

e Using some Java classes:
— For example, we want to print the current date. We know that
java.util.Date provide this functionaltly
 http://lava.sun.com/javase/6/docs/api/java/util/Date.html

— So, we can write:

<html|>

<body>

Time is now:

<%
java.util.Date date = new java.util.Date();
out.print(date);

%>
</body>
— However, if you have written Java before, you will know that you
wi | | use “iI mport” rather than w

s We wi | | use “directive” to simpli
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http://java.sun.com/javase/6/docs/api/java/util/Date.html

JSP — Scriptlet /3

e Mixing HTML and JSP Scriptlets:

<htmI>

<body>

<% if(Math.random() < 0.5){ %>
Have a nice day! :)

<% } else { %>
Have a lousy day! :(

<% } %>

</body>

</html>
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JSP — Directive /3

For exampl e..
— Writing this is very time consuming:

<%
java.util.Date date = new java.util.Date();
java.util.Vector v = new java.util.Vector();
java.util.Hashtable h = new java.util. Hashtable();
java.util.List | = new java.util.List();

%>

— Writing this is much better (and clear):
<%
Date date = new Date();
Vector v = new Vector();
Hashtable h = new Hashtable();
List | = new List();
%>
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JSP — Directive /3

So we need to I mport <cl|l ass..
— It will be more efficient and effective to write in this way:
<%@ page I mport=injava.util.*o %>
<html>
<body>
Time is now:
<%

Date date = new Date();
out.print(date);
%>
</body>
The first line is called Directive. A JSP directive started with <% @
and ended with %>

You can include as many class as possible by separating them
with commas:

<%@ page I mport=in,) paaautekt **o %>
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JSP — Directive (/3

e The directi ve we used I n th
di recti ve"

 There are some other kinds of directive. Another most
popul ar one Is “iInclude dir
— Used to physically include the contents of another file.

— The included file can be HTML or JSP or anything else

<html>
<body>

<%@ i nclude file=na_file.htmlo %>
</body>
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JSP — Expression (/2

el n the previous “date examp
following way:

<%@ page i mport=fnjava.util.*o %>
<html>
<body>

Time is now: <%= new Date() %>
</body>

— Is it more compact and clear?
— InJSP <%= ... %> is called expression.

 Why we can do so? This is because the class Date already have
the toString() method.
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JSP — Expression (/2

e Question:

— So, any difference (besides coding) between Expressions and
Scriptlets?

e ANnswer:

— EXpressions are evaluated immediately and inserted into the
code immediately.

—Scriptlets are I nserted I nto t
iImmediately.
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JSP — Declarations

e Declarations just like Global variables.

— Let us take the previous example to demonstration declaration:
<%@ page I mport=injava.util.*o %>
<html|>
<body>
<%!

Date getCurrentDate(){
return new Date();

}

%>

Time is now: <%= getCurrentDate() %>
</body>

— Personally, | do not recommend you to use unless you really
know what you are doing!
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JSP —Tag

« Another very useful element in JSP is the JSP tag

— Similar to HTML tags.

— Itis in this form: <jsp:keyword> ... </jsp:keyword>

 There are many JSP tags.

— For example, the followings are the same:

<%@ I nclude file=na

<jsp:include page

<jsp:include page
— A useful tag:

<jsp:forward page

t
e .
e

0

fi11le.1tx
na_ fi|
na_ fi|
na_file.

Can you guess what is the meaning of the above tag?

0>
t Xt O:

.t xt o

t Xt o
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JSP — Session (/3

« Remember that we have make a simple login and logout

demo in the Lecture Note 5 using PHP?

 We try to do the same thing using JSP in the lecture.

* One of the most important thing to complete this task is

t o have
— Remember?

“Sessi on” .
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JSP — Session /s

 We use the same login form as before, but make the

target to “login.jsp”™ (1 nst
<html>
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JSP — Session /5

e Then, login.jsp is:

<%
String user = request.getParameter(
String pswd = request.getParameter(

| f (user.equals(ninfso) && pswd. eque
session.setAttribute(inuser nameo,
session.setAttribute(npasswordo,
response. sendRedirect (ngallery.js

}

else{
response. sendRedirect (nniceform. |

}

%>
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JSP — Session @/s)

* In the niceform.php, add:

<%
| f (session. get Attri bute(fAusernameo)! =nu
session.get A Attribute(inpasswordo)! =nul
response. sendRedirect (fAgallery.jspo);

}

%>

<html>...</html>

 In the gallery.php, add:

<%

| f(session.get Attri bute(Ausernameodo) ==nu
session.get Attribute(ipasswordo] ) ==nu
response. sendRedirect (Al ogin.jspo),;
}
%>

<html>...</html>
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JSP — Session (/5

e Tryto compare the codes with the PHP

— Major differences:
e Do not need to explicitly specify

* Need to specify the data type
— PHP is dynamic typing. JSP is static typing.

* Of coz, we can (and should) include the JSP codes in
niceform.php and gallery.php in a separate file
— For easy maintenance

— Use the JSP include directive:
A<%@ include file=AXXXXX.]jspo %>
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 Many methods for request (Try it out yourself!):

More About Request

request.getRequestURI()
request.getProtocol()
request.getPathinfo()
request.getCookies()
request.getPathTranslated()
request.getQueryString()
request.getContentLength()
request.getServerName()
request.getServerPort()
request.getRemoteUser()
request.getRemoteAddr()
request.getRemoteHost()
request.getAuthType()
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JSP — Bean 1 a/4

« JSP has a special way to handle HTML form by defining
Java Bean
— Not really a full Java Bean, bu

 What you need to do is to define a class that have the
field corresponding to the name of the form.

e Suppose we have the form:
<form method="POST" action="login.jsp">
Username: <input type="text" name="usnm" size="20" /><br>
Password: <input type="text" name="pswd" size="20" /><br>
Age: <input type="text" name=nage" size="
<input type="submit" value="Submit" name="submit" />
</form>
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 Then, we create a class (e.g. userData.class):

package user

public class
String

JSP — Bean 1 (/4

userData {

usnm, pswd;

int age;

public void

this.usnm

}

public void

this.pswd

}

public void

this.age

}

public String
public String

public

int

setUsnm (String
= val;

setPswd (String
= val

setAge (int val ){

val |

val )}

= val ;
getUsnm { return this.usnm
getPswd { return this.pswd
getAge { return this.age ;}

)}
)}
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JSP — Bean 1 ¢/4)

 |n the userData.class:
— The name of all methods must be the same with the names of

el ements I n the for m, but addin

capitalize the first letter:

el f the name of the el ement 1 s “us
met hod “setUsnm” and “getUsnm”.

e Similarly, 1 f the name of the el e

have the method “set Abcde” and “g
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JSP — Bean 1 /4

Then, in the login.jsp, you can simply write:

<jsp:useBean id="user" class="user. UserDa
<jsp:setProperty name="user" property="+"/>

<%

i f (user.getUsnm().equal s(fAinfso) &&
user.getPswd().equal s(A32020) ) {
response. sendRedirect (Agallery.jspo);

}

else{
response. sendRedirect (Aniceform.jspo)

}

%>

— The session variables are automatically handled.
— It would be very useful for large scale development.
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JSP — Bean 2 (/1)

e In the previous example, we can also do this:

package user

public class userData{
String user, pswd;
int age;

public void setUsnm(String val){
i f(val .equal s(iAiinfso))
this.user = val;

}
public void setPswd(String val){

i f(val .equal s(i32020))
this.pswd = val,;

}

public void setAge(int val){
this.age = val;

...... I/l same as before)
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JSP — Bean 2 (/4

Then, in the login.jsp, you can write:

<jsp:useBean id="user" class="user.UserData" scope="session"/>
<jsp:setProperty name="user" property="+"/>

<%
if(user.getUsnm()!=null && user.getPswd()!=null){
response. sendRedirect (fAgallery.jspo);
}
else{
response. sendRedirect (Aniceform.jspo)
}
%>

P. 33



JSP — Bean 2 /4

* Finally, you may also need to change the niceform.jsp:

<jsp:useBean id="user" class="user.UserData" scope="session"/>
<%
if(user.getUsnm()!=null && user.getPswd()!=null){
response. sendRedirect (Agallery.jspo);

}

%>

<htmlI>...</html>

— Note:wedonotneedtoinclude<j sp: set Property
because we do not need to set anything
* Do not need to receive anything from the form.

» gallery.jsp is to be changed in the similar way.
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JSP — Bean 2 @/4)

In <jsp:useBean ... /> , Scope can be:
— Session (javax.serviet.HttpSession)
e The | i fe of the user’s session (c

the same browser)
* Mostly used.

— Application (javax.servlet.ServletContext)
* The life of the application (current and future requests)
— Reguest (javax.servlet.ServletRequest)
» Until the response is sent to the user (incl forwarded pages)
— Page (javax.servlet.jsp.PageContext)
» Until the response is sent or the request is passed to a new page
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JSP — Cookie /4

Cookies are short pieces of data sent by web servers to
the client browser.

Cookies are saved to clients hard disk in the form of
small text file.

Cookies helps the web servers to identify web users, by
this way server tracks the user.

In JSP cookie are the object of the class:
— Javax.servlet.http.Cookie
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JSP — Cookie (2/4)

e Use the following form again:

<form method="POST" action="login.jsp">

Username: <input type="text" name="usnm" size="20" /><br>
Password: <input type="text" name="pswd" size="20" /><br>
<input type="submit" value="Submit" name="submit" />
</form>

e Let us save the username and password in the client
computer as a form of cookie!
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JSP — Cookie /4

Add the following in login.jsp:

<%@ page language="java" import="java.util.*'%>
<%

String username = request.getParameter("usnm");
String pswd = request.getParameter("pswd");

if(lusnm == null)
usnm ="

if(pswd == null)
pswd ="";

Cookie cookie = new Cookie("username", usnm);
cookie.setMaxAge(365 * 24 * 60 * 60);
response.addCookie(cookie);

cookie = new Cookie(Apassword", pswd) ;
cookie.setMaxAge(365 * 24 * 60 * 60);

response.addCookie(cookie);

%>
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JSP — Cookie @/4)

Get the previous saved cookie (showCookie.jsp):
<%@ page language="java" %>
<html>
<body>
<%
Cookie cookies [] = request.getCookies();
if(cookies = null){
for(inti = 0; i < cookies.length; i++){

| f (cookies[i].get Name() equals(ﬁusern
out .println(inuser name: o + ooki es |
out .println(ia<br [ >0);

}

i f(cookies[i].getName().equals(inpassw
out .println(inpasswor d: O + cookies][i
out .println(ia<br [ >0);

}

}
}
%>
</body>
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ASP /2

 ASP is part of the Microsoft .Net framework

— Just like JSP, it is part of the J2EE (Java 2 Enterprise Edition)
framework.

— The idea of ASP is very similar to JSP and PHP.

— The syntax is also very similar to JSP:
e Alsouse <% ... %> to denote an ASP section.

« We will not talk ASP In details because:
— This course is not simply about web programming.

— If you understand the mechanism of PHP and ASP, you properly
also understand the mechanism of ASP

* They are all similar.
— You cannot install ASP into the lab computers in ITEE.
* SO0 you cannot test what you have done.
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ASP /2

* An excellent tutorial about ASP (from installation to
using):
— http://www.w3schools.com/asp/default. ASP
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Email Server

- We have many different kind

—Fi Il e Server .. FTP
— Web Server ... HTTP
— Emai | Server .. SMTP

A mail transfer agent (MTA) is a computer program that
transfers electronic mail messages from one computer to
another.

 Emaill server is used to mean a computer acting as an
MTA that is running the appropriate software.

P.42



Basic Mechanism

Hotmail Email server Gmail Emall server

Send an email to John Login to check
via hotmail emails
John is using gmail

The email from Mary

£

~ ' -

Mary's Computer John’s Computer
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Some Famous Email Server

 These are some famous email servers (occupied around
85% market share):
— Sendmail (Unix, Linux, MacOS — Open Source)
— Microsoft Exchange Server (Windows)
— Postfix (Unix, Linux, MacOS — Open Source)
— Exim (Unix, Linux, MacOS — Open Source)

e Yet, there are over 40 different email servers!

* Popular open source email servers for Windows:
— Mecury http://www.pmail.com/
— hMailServer http://www.hmailserver.com/
— Apache James http://lames.apache.org/server/

P. 44



http://www.pmail.com/
http://www.hmailserver.com/
http://james.apache.org/server/

Application Server

 What is application server?
— By definition: An application server, in an n-tier architecture, is a

server that exposes business logic and business processes.
e That’

S

mean..?
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 We have discussed:
— JSP
— ASP
— Email server
— Application server

A good JSP Tutorial:

— http:/Iwww.exforsys.com/tutorials/isp/isp-introduction.html

Summary
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