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Lecture Note 6

Server-Side Development II

By A/Prof Heng Tao SHEN

School of Information Technology and Electrical Engineering

The University Of Queensland

INFS3202 / INFS7202 – Web Information System
Outline

• Major server type:

– Web Server (Previous lecture)

– File Server (Previous lecture)

– Email Server (This lecture)

– Application Server (This lecture)

• Server-Side Components:

– PHP (Previous Lecture)

– JSP (This Lecture)

– ASP (This Lecture, ASP.NET in SOA course)

P. 2

Web server

• Web server is a software that does the following:

– Monitor a communication port on its host machine

– Accept HTTP commands through a port

– Perform the operations specified by commands received

– Send HTTP responses back to a client 

P. 3

General Server Characteristics

• File structure

– Document root: those directly accessible by clients
• Subdirectories possible but need specified in URLs

• Virtual file system possible (supported either by the OS or server 

configuration)

– Server root: the server and its support software
• The code for the server

• Common subdirectories: conf, logs and cgi-bin

– Virtual hosts: separate sites that are run from the 

same server as a main host, or site. This means 

therefore that one server can host several separate 

web sites simultaneously to reduce web hosting and 

maintenance costs

– Proxy server: a buffer between client and real server
P. 4

Tomcat

• 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.org/

P. 5

Install Tomcat (1/2)

• Download the latest version

– The current latest version is 7.0.11, March 2011

• Apache Tomcat is an open source software 

implementation of the Java Servlet and JavaServer

Pages technologies 

• Apache Tomcat is developed in an open and 

participatory environment  

• Apache Tomcat powers numerous large-scale, mission-

critical web applications across a diverse range of 

industries and organizations.  

P. 6

http://tomcat.apache.org/
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Install Tomcat (2/2)

• In ITEE 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.

P. 7

Apache Tomcat Directories

• The server can be configured
– …beyond the scope of this course

• Default directories
– conf: server configuration files (including server.xml)

– logs: log and output files

– webapps: automatically loaded web applications

• ROOT: no need to specify “ROOT” (but sub-dirs necessary) 

• examples:  “examples” and all subsequent sub-dirs need to be 
specified

• WEB-INF/classes and WEB-INF/lib: for storing java class files and 
JAR files respectively

P. 8

Running Tomcat (1/2)

• Running Tomcat is simple:

– If you got admin right, you can do the following…

• 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 to: H:\Tomcat 6.0\bin

• Double click tomcat6.exe

• Then unblock the service

P. 9

Running Tomcat (2/2)

• If you can run successfully, then:

– Type: http://localhost:8080/ in any browser. This page or similar 

one should appear:

P. 10

What is Java Servlet?

• A servlet is a server-side version of an applet
– A complied Java class that dynamically loaded by the Web 

server on request of a client

• A middle layer between a Web browser or other HTTP client and 
databases or other applications

• Executed on the server side under the control of the Web server

– Servlet containers, also known as servlet engines

• Input and output

– HTTP request and HTTP response (supported by the servlet container)

• Java‟s answer to CGI …more efficient

P. 11

What Does a Servlet Do?

• Read any data sent by the user

• Look up any other information about the requests that is 

embedded in the HTTP request

– EG, browser capability, cookies, the host name…

• Generate the results

• Format the results inside an HTML document

• Send the appropriate response parameters

– EG, MIME type, cookies…

• Send the document back to the client

P. 12

http://localhost:8080/
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About Servlets

• Basic structure of Java Servlets

– Generating output document using Java programming

• The servlet life cycle

– init(), service(), destroy(), doGet(), doPost()… 

• Handling client request

– Form data and request headers 

• Handling server response

– HTTP status and response headers

• Cookies and session tracking

P. 13

The Servlet Life Cycle

• Only one instance of a servlet is created by the servlet 

engine

• Each user request results in a new thread of doGet or 

doPost as appropriate

• Life cycle

– When the servlet is first created – init()

– When a new request is received, service()

• Service() than call doGet(), or doPost() or others 

• 99% servlet overwrite doGet(), and/or doPost()

– When the servlet engine decides unload a servlet – destroy()

P. 14

A Servlet Template

P. 15

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

public class ServletTemplate extends HttpServlet {

public void doGet(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException {

// use “req” to read incoming HTTP headers and get data

// use “resp” to specify HTTP response status and headers

PrintWriter out = resp.getWriter();

// use “out” to generate the content to browser

out.close();
}

}
substitute req with request, resp with response

JSP (Java Server Page)

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

• JavaServer Pages (JSP) is an extension to Servlets
– Simplify the work of creating presentation 

• About JSP:
– A technology that enables embedding special tags to static 

HTML to support dynamically generated content

– 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 

invoke built-in functionality.

– Allows for 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.

P. 16

JSP versus Servlets

• Servlets

– A Java program that generates a complete HTML document 

(XML or other documents)

• JSP

– An HTML document template with scripts to generate live 

content

– A JSP page (a .jsp file) is published just like an HTML page

– Behind the scene, a JSP page is translated to a servlet

P. 17

From JSP to Servlet

• A JavaServer Page is translated into a servlet by the 

servlet engine when first called

– All HTML text will be wrapped by out.print(“…”) in the generated 

servlet

– All code will be copied into the servlet directly

– Thus, this is a way of indirect programming

• let the machine do those tedious job

P. 18
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Putting JSP in the Correct Place (1/2)

• 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.html

– 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

P. 19

Putting JSP in the Correct Place (2/2)

– Example 4 (complex):

• You put hello.html in H:\Tomcat\webapps\complex

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

• You put great.html in H:\Tomcat\webapps\ROOT\complex

• 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!

P. 20

Writing JSP

• In PHP, we use <?php ... ?> 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  

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

P. 21

Inserting Code into JSP

• A very large percentage of a JSP page contains normal 
HTML text
– Template text

• JSP Scripting Elements
– Expressions: <%= expression %>

• Replaced by the value of the expression (evaluated at run-time)

– Scriptlets: <% code %>

• Any Java code

– Declarations: <%! code %>

• Global variables/methods

– JSP comments: <%-- comments --%>

P. 22

JSP – Expression (1/2)

• In the previous “date example”, we can write in the 

following way:
<%@ page import=“java.util.*” %>

<html>

<body>

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

</body>

– Is it more compact and clear? 

– In JSP <%= ... %> is called expression.

• Why we can do so? This is because the class Date already have 

the toString() method. 

P. 23

JSP – Expression (2/2)

• Question:

– So, any difference (besides coding) between Expressions and 

Scriptlets?

• Answer:

– Expressions are evaluated immediately and inserted into the 

code immediately.

– Scriptlets  are inserted into the Java Servlet‟s service method 

immediately.

P. 24

http://localhost:8080/testing/hello.html
http://localhost:8080/testing/hello.html
http://localhost:8080/testing/hello.html
http://localhost:8080/complex/hello.html
http://localhost:8080/complex/great.html
http://java.sun.com/javase/6/docs/api/
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JSP – Scriptlet (1/3)

• Writing JSP is simple

– Embed the JSP statements into the HTML!

<html>

<body>

<%

out.print("hello");

%>

</body>

– It is very simple, right? 

P. 25

JSP – Scriptlet (2/3)

• Using some Java classes:

– For example, we want to print the current date. We know that 

java.util.Date provide this functionaltiy

• http://java.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 

will use “import” rather than writing like the above code…

• We will use “directive” to simplify our job (next topic).

P. 26

JSP – Scriptlet (3/3)

• Mixing HTML and JSP Scriptlets:
<html>

<body>

<% if(Math.random() < 0.5){ %>

Have a nice day! :)

<% } else { %>

Have a lousy day! :(

<% } %>

</body>

</html>

P. 27

JSP – Declarations

• Declarations just like Global variables.

– Let us take the previous example to demonstrate declaration:

<%@ page import=“java.util.*” %>

<html>

<body>

<%!

Date getCurrentDate(){

return new Date();

}

%>

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

</body>

– Personally, I do not recommend you to use unless you really 

know what you are doing!

P. 28

JSP Directives

• A JSP is a way of indirect programming

– All things in „direct‟ programming should still be doable

– Now we can already declare variables and introduce methods

– JSP support directives to affect the overall structure of the 

servlet generated

• The page directives

• The include directives

• The taglib directives

P. 29

JSP – Directive (1/4)

• For example…

– 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 l = new java.util.List();

%>

– Writing this is much better (and clear):

<%

Date date = new Date();

Vector v = new Vector();

Hashtable h = new Hashtable();

List l = new List();

%>

P. 30

http://java.sun.com/javase/6/docs/api/java/util/Date.html
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JSP – Directive (2/4)

• So we need to import class…

– It will be more efficient and effective to write in this way:

<%@ page import=“java.util.*” %>

<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 import=“java.util.*, java.text.*” %>

P. 31

JSP – Directive (3/4)

• The directive we used in the previous example is “page 

directive”

• There are some other kinds of directive. Another most 

popular one is “include directive”

– Used to physically include the contents of another file.

– The included file can be HTML or JSP or anything else for 

newest version

<html>

<body>

<%@ include file=“a_file.html” %>

</body>

P. 32

JSP – Directive (4/4)

• The taglib Directive

• <%@ taglib uri=“…” prefix=“…” %>

– uri: a URL referring to a tag library description file (called TLD 

file)

– prefix: something like a package name 

P. 33

JSP – Tag

• Another very useful element in JSP is the JSP tag

– Similar to HTML tags.

– It is in this form: <jsp:keyword> ... </jsp:keyword>

• There are many JSP tags. 

– For example, the followings are the same:

<%@ include file=“a_file.txt” %>

<jsp:include page=“a_file.txt”></jsp:include>

<jsp:include page=“a_file.txt” />

– A useful tag:

<jsp:forward page=“a_file.txt” />

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

P. 34

Custom Tags

• JavaBean (more examples later) is one way to 
encapsulate complex behaviours into simple and 
accessible forms

• JSP custom tags is another way to do this

– Support better decomposition

– Support manipulation of JSP content

– An extension to the JSP language

• A custom tag has three parts

– A tag handler class (.class) to specify the behaviour 
of the tag

– A tag library description file (.tld) to link tags with tag 
handler classes

– A JSP file using the tags

P. 35

<ui> Tag Example (1/4)

P. 36

• To define a new tag <ui> such that the text between <ui> 

and </ui> will be displayed as underlined and using italic

font

import javax.servlet.jsp.*;

import javax.servlet.jsp.tagext.*;

import java.io.*;

public class uiTag extends TagSupport {

// declare any variables if necessary

// doStartTag() must be provided

// doEndTag() can be provided if necessary    

}

Infs3202/tags/uiTag.java
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<ui> Tag Example (2/4)

P. 37

public int doStartTag( ) { 

try {

JspWriter out = pageContent.getOut();

out.print(ñ<u><i>ò);

} catch (IOException ioe)

System.out.println(ñError in uiTag:ò + ioe);

}

return(EVAL_BODY_INCLUDE); 

// the text included to be processed continuously

}

<ui> Tag Example (3/4)

P. 38

public int doEndTag( ) { 

try {

JspWriter out = pageContent.getOut();

out.print(ñ</i></u>ò);

} catch (IOException ioe)

System.out.println(ñError in uiTag: ò  + ioe);

}

return(EVAL_PAGE); 

// to process the rest of the page

}

TLD file

P. 39

<?xml version=ñ1.0ò encoding=ñéò ?>

<!DOCTYPE taglib PUBLIC ñéò http://...>

<taglib>

<tlibversion>1.0</tlibversion>

<jspversion>1.2</jspversion>

<shortname>infs3202</shortname>

<tag>

<name>ui</name>   

<tagclass>infs3202.tags.uiTag</tagclass>

<info>any thing you want to say about this tag</info>

</tag>

</taglib>

Infs3202-taglib.tld

Use it in JSP

P. 40

…

<head>

<%@ taglib uri=“infs3202-taglib” prefix=“infs3202” %>

…

</head>

<body>

…

<infs3202:ui> some text </infs3202:ui>

…

</body>

</html>

JSP – Session (1/5)

• 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 

to have “Session”. 

– Remember?

P. 41

JSP – Session (2/5)

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

target to “login.jsp” (instead of “login.php”):
<html>

.........

<body>

.........

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

.........

.........

.........

</body>

</html>

P. 42
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JSP – Session (3/5)

• Then, login.jsp is:
<%

String user = request.getParameter(„username‟);

String pswd = request.getParameter(„password‟);

if(user.equals(“infs”) && pswd.equals(“3202”)){

session.setAttribute(“username”, user);

session.setAttribute(“password”, pswd);

response.sendRedirect(“gallery.jsp”);

}

else{

response.sendRedirect(“niceform.jsp”);

}

%>

P. 43

JSP – Session (4/5)

• In the niceform.php, add:
<%

if(session.getAttribute(“username”)!=null && 

session.getAttribute(“password”)!=null){

response.sendRedirect(“gallery.jsp”);

}

%>

<html>...</html>

• In the gallery.php, add:
<%

if(session.getAttribute(“username”)==null ||

session.getAttribute(“password”])==null){

response.sendRedirect(“login.jsp”);

}

%>

<html>...</html>

P. 44

JSP – Session (5/5)

• Try to compare the codes with the PHP

– Major differences:

• Do not need to explicitly specify “open session”

• 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:

• <%@ include file=“xxxxx.jsp” %>

P. 45

More About Request

• Many methods for request (Try it out yourself!):

– 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()

P. 46

JSP – Bean 1 (1/4)

• JSP has a special way to handle HTML form by defining 

Java Bean

– Not really a full Java Bean, but just a common name for it…

• What you need to do is to define a class that have the 

field corresponding to the name of the form.

• 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=“age" size="20" /><br>

<input type="submit" value="Submit" name="submit" />

</form>

P. 47

JSP – Bean 1 (2/4)

• Then, we create a class (e.g. userData.class):
package user;

public class userData{

String usnm, pswd;

int age;

public void setUsnm(String val){

this.usnm = val;

}

public void setPswd(String val){

this.pswd = val

}

public void setAge(int val){

this.age = val;

}

public String getUsnm{ return this.usnm; }

public String getPswd{ return this.pswd; }

public int getAge{ return this.age; }

}

P. 48
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JSP – Bean 1 (3/4)

• In the userData.class:

– The name of all methods must be the same with the names of 

elements in the form, but adding “set” or “get” in front AND 

capitalize the first letter:

• If the name of the element is “usnm”, then you MUST have the 

method “setUsnm” and “getUsnm”.

• Similarly, if the name of the element is “abcde”, then you MUST 

have the method “setAbcde” and “getAbcde”.

P. 49

JSP – Bean 1 (4/4)

• Then, in the login.jsp, you can simply write:
<jsp:useBean id="user" class="user.UserData" scope="session"/>

<jsp:setProperty name="user" property="*"/> 

<%

if(user.getUsnm().equals(“infs”) && 

user.getPswd().equals(“3202”)){

response.sendRedirect(“gallery.jsp”);

}

else{

response.sendRedirect(“niceform.jsp”);

}

%>

– The session variables are automatically handled.

– It would be very useful for large scale development.

P. 50

JSP – Bean 2 (1/4)

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

package user;

public class userData{

String user, pswd;

int age;

public void setUsnm(String val){

if(val.equals(“infs”))

this.user = val;

}

public void setPswd(String val){

if(val.equals(“3202”))

this.pswd = val;

}

public void setAge(int val){

this.age = val;

}

......// same as before

}
P. 51

JSP – Bean 2 (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(“gallery.jsp”);

}

else{

response.sendRedirect(“niceform.jsp”);

}

%>

P. 52

JSP – Bean 2 (3/4)

• 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(“gallery.jsp”);

}

%>

<html>...</html>

– Note: we do not need to include <jsp:setProperty …>

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.

P. 53

JSP – Bean 2 (4/4)

• In <jsp:useBean ... />, scope can be:

– Session (javax.servlet.HttpSession)

• The life of the user‟s session (current and subsequent request from 

the same browser)

• Mostly used.

– Application (javax.servlet.ServletContext)

• The life of the application (current and future requests)

– Request (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

P. 54
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JSP – Cookie (1/4)

• 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 

P. 55

JSP – Cookie (2/4)

• 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>

• Let us save the username and password in the client 

computer as a form of cookie!

P. 56

JSP – Cookie (3/4)

• Add the following in login.jsp:
<%@ page language="java" import="java.util.*"%>

<%

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

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

if(usnm == null)

usnm = "";

if(pswd == null)

pswd = "";

Cookie cookie = new Cookie("username", usnm);

cookie.setMaxAge(365 * 24 * 60 * 60);

response.addCookie(cookie);

cookie = new Cookie(“password", pswd);

cookie.setMaxAge(365 * 24 * 60 * 60);

response.addCookie(cookie);

%>

P. 57

JSP – Cookie (4/4)

• Get the previous saved cookie (showCookie.jsp):
<%@ page language="java" %>

<html>

<body>

<%

Cookie cookies [] = request.getCookies();

if(cookies != null){

for(int i = 0; i < cookies.length; i++){

if(cookies[i].getName().equals(“username”)){

out.println(“username: ” + cookies[i].getName());

out.println(“<br />”);

}

if(cookies[i].getName().equals(“password”)){

out.println(“password: ” + cookies[i].getName());

out.println(“<br />”);

}

}

}

%>

</body>

P. 58

ASP (1/2)

• 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:

• Also use <% ... %> 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 JSP, you properly 

also understand the mechanism of ASP

• They are all similar.

– It has been replaced by ASP.NET

P. 59

ASP (2/2)

• An excellent tutorial about ASP (from installation to 

using):

– http://www.w3schools.com/asp/default.ASP

P. 60
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Email Server

• We have many different kinds of servers…

– File Server… FTP

– Web Server… HTTP

– Email Server… SMTP

• A mail transfer agent (MTA) is a computer program that 

transfers electronic mail messages from one computer to 

another.

• Email server is used to mean a computer acting as an 

MTA that is running the appropriate software.

P. 61

Basic Mechanism

P. 62

Mary‟s Computer

Send an email to John

via hotmail

John is using gmail

Hotmail Email server Gmail Email server

John‟s Computer

Login to check

emails
The email from Mary

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)

• 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://james.apache.org/server/
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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.

• That‟s mean…?
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Summary

• We have discussed:

– JSP

– ASP

– Email server

– Application server

• A good JSP Tutorial:

– http://www.exforsys.com/tutorials/jsp/jsp-introduction.html

• Next Week:

– Database Programming I 
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