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1. Introduction
This lab covers the creation of a Java Web Application using Servlets and Apache Tomcat
within the Eclipse JEE IDE.

Goal
o Create a "HelloServlet" application.
o Display the message: "Become a Java Web Application Developer".

e Understand web.xml and the Tomcat deployment process.

2. Step-by-Step Implementation in Eclipse
Step 1: Create a Dynamic Web Project

1. Open Eclipse IDE for Enterprise Java.

2. Go to File > New > Dynamic Web Project.
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3. Project Name: HelloServlet.
4. Uncheck Use default location
5. Location: D:\MyJavaProjects\HelloServlet

6. Target Runtime: Select Apache Tomcat (v9.0 or later).

| i@ New Dynamic Web Project a x

Dynamic Web Project )
Create a standalone Java-based Web Application or add it to a new or existing Enterprise Application. | @

Project name:  HelloServiet

Project location

[ Use default location

Location: D:\MyJavaProjects\HelloServiet] Browse...

Target runtime

Apache Tomcat v3.0 ~ Mew Runtime...

Dynamic web medule version

40

Configuration

Default Configuration for Apache Temcat v3.0 ~ Modify...

A good starting point for working with Apache Temcat v2.0 runtime, Additional facets can later be installed to
add new functionality to the project.

EAR membership

Add project to an EAR

EAR

MNew Project...
Working sets
[J Add project to working sets MNew.
Select...

| _

7. Click Next until you see the "Web Module" page.
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| ﬂ New Dynamic Web Project

Web Module

(] pos
Configure web module settings. i /

Context root: HelloServliet

Content directory:  sre/main/webapp

B Generate web.xml deployment descriptor

® < Back Mext = Cancel

8. Crucial: Check the box "Generate web.xml deployment descriptor".

9. Click Finish

Step 2: Create the Servlet

1. Right-click the Java Resources > src/main/java folder.
2. Select New > Servlet.
3. Java package: mks.myworkspace.edu.coreweb

4. Class name: HomeServlet

& Create Servet O X

Create Serviet =
Specify class file destination, @
Project: HelloServlet ~

Source folder:  /HelloServlet/src/main/java Browse...
Java package:  mbks.myworkspace.edu.coreweb Browse...

Class name: HeIIoSer\rIeﬂ

Superclass: Jjavaxservlet http HttpServlet Browse..

[J Use an existing Servlet class or JSP

HelloServiet Browse...

® < Back Mext » Cancel

5. Click Next. Ensure the URL mapping is set to /.
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E Create Servlet

Create Servlet

Enter servlet deployment descriptor specific information.

Mame: HomeServlet

Description:

Initialization parameters:

Mame Value Description Add...
Edit...
Remove
URL mappings:
E / i Add...
Edit...
| Remove
[C] Asynchronous Support
: ® < Back Mext = Cancel
6. Click Next
8 Create Serviet [} *
Create Servlet
Specify modifiers, interfaces to implement, and method stubs te generate. @
Modifiers: public abstract [ final
Interfaces:
Add...
Remove
Which method stubs weuld you like te create?
B Constructors from superclass
B Inherited abstract methods
[init [ destroy [ getServletConfig
[ getServletinfo [ service B doGet
B doPost [ doPut [ doDelete
[ doHead ] doQptions [ doTrace
I
| @ Next > Finish Cancel

7. Click Finish.

Step 3: Write the Logic

Locate the doGet method in HomeServlet.java and update it as follows:

Java
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protected void doGet (HttpServletRequest request,
HttpServletResponse response)

throws ServletException, IOException {

// Set response content type
response.setContentType ("text/html") ;

// Write the output
var out = response.getWriter();
out.println ("<html><body>") ;

out.println ("<hl>Become a Java Web Application
Developer</hl>") ;

out.println ("</body></html>") ;

3. Run the project
1) Right-click the project HelloServlet.

2) Select Run As > Run on Server.
3) Choose your Tomcat server and click Finish.
The default browser will be opened with link http://localhost:8080/HelloServlet/
Open your browser to this URL if Eclipse don’t open it.
4. Change somethings
Step 1: Clean the Java File

Open HomeServlet.java. Ensure there is NO line starting with @WebServlet. If it’s there,
delete or comment it.
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@ eclipse-workspace - HelloServlet/src/main/java/mks/myworkspace/edu/coreweb/HomeServlet.java - Eclipse IDE
File Edit Source Refactor Mavigate Search Project Run  Window Help

O-HEiE B:w | BN R|ERHE-0-Q- Q- F-E-i®™S I PS
[y Project Explorer % 47 Search B G 7 | & & = B [ *HomeServletjava > [X] websml
» g checkspingmve (in CheckMyWorkspaceSpringhVC) 1 package mks.myworkspace.edu.coreweb;
v &4 HelloServlet Z | . . .
> 'mg Deployment Descriptor: HellaServiet ! ;+ import java.io.IOException;[]
y A2 JAX-WSWeb Services g jx*
~ £ Java Resources 1  * Servlet implementation class HomeServlet
~ [# src/main/java 2 *
~ 3 mks.myworkspace.edu.coreweb 3
N m HomeServlet ava 4 public class HomeServlet extends HttpServlet {
| - J 5 private static fimal long serialVersionUID = 1L;
» B Libraries 5
3 [= build JEE
v [ src 8 fisee HttpServlet#HttpServlet()
w [= main 9 *f
- 8= public HomeServlet() {
> [= java
1 super(};
 [= webapp 2 // TODO Auto-generated constructor stub
» (= META-INF 3 }
wv [= WEB-INF 4

Step 2: Configure web.xml

Open src/main/webapp/WEB-INF/web.xml. Paste the <servlet> and <servlet-mapping>
blocks (shown in section 1 above) before the </web-app> closing tag.

The completed web.xml:

<?xml version="1.0" encoding="UTEF-8"?>

<web-app xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance" xmlns="http://xmlns.jcp.org/xml/ns/javaee”
xsi:schemalocation="http://xmlns.jcp.org/xml/ns/javaee
http://xmlns.jcp.org/xml/ns/javaee/web-app 4 0.xsd"
id="WebApp ID" version="4.0">

<display-name>HelloServlet</display-name>

<welcome-file-list>
<welcome-file>index.html</welcome-file>
<welcome-file>index.jsp</welcome-file>
<welcome-file>index.htm</welcome-file>
<welcome-file>index.xhtml</welcome-file>
<welcome-file>default.html</welcome-file>
<welcome-file>default.jsp</welcome-file>
<welcome-file>default.htm</welcome-file>
<welcome-file>default.xhtml</welcome-file>

</welcome-file-list>
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<servlet>
<servlet-name>MyHomeServlet</servlet-name>
<servlet-class>
mks.myworkspace.edu.coreweb.HomeServlet
</servlet-class>

</servlet>

<servlet-mapping>
<servlet-name>MyHomeServlet</servlet-name>
<url-pattern>/</url-pattern>

</servlet-mapping>

</web-app>

5. Technical Concepts

Understanding web.xml (Deployment Descriptor)
The web.xml file acts as the "map" for Tomcat.
o <servlet>: Tells Tomcat where the compiled Java class is located.
» <servlet-mapping>: Links the Java class to a specific URL (e.g., /).
How Tomcat Works
Tomcat is a Servlet Container. It performs three main tasks:

1) Lifecycle Management: It loads the Servlet class and calls init(), service(), and
destroy().

2) Multithreading: It handles multiple user requests simultaneously.

3) Request Mapping: It reads web.xml to decide which Servlet should handle a
specific URL.

How Eclipse and Integrated Tomcat Work Together

1) The Deployment Process (Run As > Run on Server)
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When you right-click your project and select Run on Server, Eclipse does not run the

code directly from your workspace. Instead, it creates a "shadow" copy in a temporary
directory.

Monitor the Console in the bottom panel. In the first 10 lines of the log, you will see a
path labeled CATALINA_BASE. It looks like this: INFO: CATALINA_BASE:
D:\jPackages\...\eclipse-workspace\.metadata\.plugins\...\tmp0

|'_ Problems 4k Servers [ Terminal E Data Source Explorer [ Properties E Console % @ Emorlog (D) Install Java 26 Support
Tomcat v8.0 Server at localhost [Apache Tomcat] C:\Program Files\Java'jdk-17\bin\javaw.exe (Apr 2, 2026, 8:53:42 AM elapsed 0:10:35) [pid: 15684]

| INFO: Java Home: C:\Program Files\Java\jdk-17
Apr 92, 2826 B:53:43 AM org.apache.catalina.startup.VersionLoggerListener log
INFO: JVM Version: 17.8.1248-LT5-286
Apr 82, 26 B:53:43 AM org.apache.catalina.startup.VersionLoggerListener log
VM Vendor: Oracle Corporation

2926 B5:53:43 AM org.apache.catalina.startup.VersionLoggerListener log

CATALIMNA BASE: D:\jPackages\eclipse-jee-20
Apr 82, 2826 B:53:43 AM org.apache.catalina.startup.VersionLoggerListener log

pluginsherg.eclipse.wst.server.core\tmpd

o CATALINA_BASE: This is the specific folder where Eclipse deploys and runs your
projects.

e tmpO: The last folder is usually tmpO. If a previous run fails or multiple servers
are defined, Eclipse may use tmp1 or tmp2.

2) Exploring the Deployment Package

If you navigate to tmpO\wtpwebapps\HelloServlet, you will see the Exploded Archive
(the unpacked version of your web app). This is what Tomcat actually "sees":

HelloServlet/ (Root)

L — WEB-INF/
F;— web.xml (The "Map" for the server)
F— classes/ (Compiled .class files)

| L— mks/myworkspace/edu/coreweb/HomeServlet.class

L — 1ib/ (External .jar libraries)

3) Request Processing Workflow

When a browser sends a GET request to http://localhost:8080/HelloServlet/, Tomcat
follows these steps:

1. Context Lookup: Tomcat looks at the URI (/HelloServlet) and matches it to the
folder HelloServlet inside tmpO\wtpwebapps\.

2. Configuration Check: Tomcat reads \WEB-INF\web.xml within that folder to find
instructions.
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3. Servlet Mapping: It looks at the <servlet-mapping> entries. It finds that the URL
pattern / belongs to the servlet named MyHomeServlet.

4. Class Invocation: It finds the definition for MyHomeServlet and identifies the
class: mks.myworkspace.edu.coreweb.HomeServlet.

5. Method Execution: Since the browser sent a GET request, Tomcat invokes the
doGet() method of that class.

4) Generating and Rendering the Response

Inside your doGet() method, you define how the server talks back to the browser:

// 1. Tell the browser to expect HTML

response.setContentType ("text/html") ;

// 2. Get the "Writer" to send text data

var out = response.getWriter () ;

// 3. Send the HTML structure
out.println ("<html><body>") ;

out.println("<hl>Become a Java Web Application
Developer</hl>");

out.println ("</body></html>") ;

What the Browser Does: When the browser receives this plain text, it sees the text/html
header. It then renders the tags:

e It hides the <html>and <body> tags.

o It displays the text inside <h1> as a large, bold heading on the screen.
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How Eclipse and Tomcat Work Together: Deployment and Request Flow

STAGE 1: THE DEPLOYMENT PROCESS STAGE 2: EXPLORING THE DEPLOYMENT PACKAGE STAGE 3: REQUEST PROCESSING WORKFLOW
A
= ECLIPSE IDE CATALINA_BASE TOMCAT SERVER
= ““‘"“S o > I , FE] D:\...\tmp0 @ CONTEXT Lookup '
CATALINA_| BASE Tomcat matches URI ‘/HelloServlet' to
Bo- : folder 'HelloServlet' in tmp0/wtpwebapps

»
Run on Server >‘ [ Tomeats

,mpm . Tomcat
wipwebapps € CONFIGURATION CHECK
Ecllpse creates shadow copy Reads WEB-INF/web.xml ('Map')

(Exploded Archive) in temporary directory HelloServiet "3 Exploded Archive

- SERVLET MAPPING
B consoLe % BG@| @-0--0 £ HelloServet (Root) Apache Tomcat o In web.xml, pattern / name ‘MyHomeServlet’
<terminated> Havitoerar. Application (WaxSowslat 12:2:25 31M) WEB-INF/ (Server Core) AL ¥
INFU.: DQTN.[NA_EASE: D:\.. . \eclipse-workspace\ .metadata\. ~ L weh ‘ml (Map 'for Server)
B T : : T (4) CLASS INVOCATION
INFO: CATALINA_BASE: Suscessn [ classes/ (Compiled .class) = edu.coreweb.}
INFO: CATALINA_BASE: D:\...\eclipse-workspace\.metadata\. = GET
INFO: CATALINA BASE: ConstState mks/myworkspace/edu/coreweb/ ¥
INFO: CATALINABASE: D:\...\eclipse-workspace\.netadata), ¥ HomeServlet.class +— > e METHOD EXECUTION (?
< >
- . - - =
Eclipse creates shadow copy D lib (External Jjar) Browae Invokes doGet()
(Exploded Archive) in temporary directory L "0”" conE | RUNS |
J

f
STAGE 4: GENERATING AND RENDERING THE RESPONSE BROWSER RENDERED RESPONSE

Become a JavaWeb __, Q
T Application Developer

Defines browser communication. (client) Renders tags, displays text.

6. Deployment and Execution
Exporting to WAR

1) Right-click the project folder.
2) Select Export > WAR file.
3) Choose your destination folder and click Finish.

Destination: D:\MylJavaProjects\HelloServlet\dist\HelloServlet.war
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E.] Export
WAR Export

Export Web project to the local file system, 1 @

Web project: | HelloServlet

LT MylavaProjects\HelloServiet\ dist LRI EEEY EAVE

Target runtime

B Optirize for a specific server runtime

Apache Temcat v9.0

[ Export source files

] Overwrite exi sting file

@

4) Note: This .war file can be dropped into any Tomcat webapps folder globally to
deploy the app.

Deploying to a Standalone Testing Tomcat

1. Download and Prepare Tomcat

1. Download: Visit tomcat.apache.org and download the version 9+ binary distribution
(the .zip or .tar.gz package).

Extract: Unzip the files into your designated package directory, for example:
D:\jPackages\apache-tomcat-9.0.116.

Rename for Clarity: To easily identify this specific instance, rename the folder to reflect
its configuration, such as: D:\jPackages\apache-tomcat-9.0.116-9090.

2. Configure Ports to Avoid Conflicts

Since Eclipse usually occupies port 8080, you should change your standalone server to port
9090.

1. Open the configuration file: D:\jPackages\apache-tomcat-9.0.116-9090\conf\server.xml.
2. Shutdown Port: Change the Server Shutdown port from 8005 to 9005.

3. HTTP Connector Port: Locate the <Connector> tag and change the port from 8080 to
9090.

3. Deploy the .WAR File

1. (Optional) Clean the Server: For a fresh start, delete all existing folders (like ROOT,
examples, docs) inside the \webapps\ directory.
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2. Copy your application: Locate your generated .war file (e.g.,
D:\MyJavaProjects\HelloServlet\dist\HelloServlet.war) and paste it into:

D:\jPackages\apache-tomcat-9.0.116-9090\webapps
4. Start the Server and Verify

1. Launch: Navigate to the \bin folder and run startup.bat (Windows) or startup.sh
(Linux/Mac). A new console window will appear showing the server logs.

2. Automatic Extraction: Tomcat will detect the .war file, automatically create a folder
named HelloServlet, and deploy the application.

3. Access the App: Open your browser and navigate to:

http://localhost:9090/HelloServlet/

Understanding the Difference: Development vs. Testing

Feature ||Development Tomcat (Eclipse) Testing Tomcat (Standalone)
Control ||Controlled by Eclipse IDE. Controlled via startup.bat / shutdown.bat.
Location||Uses the tmp0 metadata folder. Uses its own webapps folder.

Rapid coding, debugging, and "Hot ||Final verification of the .war package before

Purpose
P Swap". production.

Port Usually 8080. Usually 9090 (to avoid conflicts).

How Tomcat Processes the Request
What happens when you click "Run":

1. Deployment: Tomcat reads web.xml. It sees there is a servlet named MyHomeServlet
located at mks.myworkspace.edu.coreweb.HomeServlet.

2. The URL Call: You type http://localhost:8080/HelloServlet/ in your browser.

3. The Lookup: Tomcat looks at all <servlet-mapping> entries. It finds that / belongs to
MyHomeServlet.

4. The Execution: Tomcat looks up MyHomeServlet in the definitions, finds the Java class
mks.myworkspace.edu.coreweb.HomeServlet, creates an instance of it, and runs your
doGet() method.
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How Tomcat Processes the Request

Based on Java Web Application, based on the steps provided.
~ PHASE 1: TOMCAT STARTUP & DEPLOYMENT

wvlrapg’
<serviet>

Tomcat Server Starts l
Initializes Web Container CREATES INTERNAL ROUTING TABLE " ﬁﬂ?‘#ﬁiiiﬁce.eau.wmu.nmserv\ex
Maps URL Pattern */" to Class "HomeServlet' s ool

v
v

READS ‘web.xml" (Deployment Descriptor)
Scans for Servlet definitions & mappings CREATES INTERNAL ROUTING INTERNAL TOMCAT ROUTING

| '/ "to URL 7" Class ->'HomeServlet”  Map: URL / -> MyHomeServlet -> mks.myworkspace.edu...HomeServlet

T <rserviets
</web-app>

— PHASE 2: USER REQUEST PROCESSING 4’
The URL Call: USER TYPES URL THE LOOKUP: MAPPING LOOKUP |__ Finds match: THE EXECUTION: CLASS LOOKUP
“http://localhost:8080/HelloServiet/" Scans routing table for */* “MyHomeServlet Points to: mks, pace.edu.coreweb,
I
TOM_C_AT‘ RECEWES REQUEST {x@ LOADS & INSTANTIATES SERVLET CLASS
Identifies */* path =4 Creates instance of "HomeServlet' if not already
CALLS “service() -> doGet()’ | "%
'‘Become a Java Passes "HttpServietRequest’,
Web Applicaainant' HttpServietResp :
‘Become
SENDS HTTP RESPONSE TO BROWSER | a Java... = GENERATES RESPONSE O GENERATES RESP_ONSE ]
5 : L9E4 N Sets content type, writes HTML: Sets content type, writes HTML:
Displaying the HTML content 42 "Become a Ja\ﬂnJ Web :Applicati" é "Become a .Ia\aillJ Web Application Developer” |
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7. Do It Yourself (DIY) Challenges
DIY 1: Understanding the HTTP Method Stubs

In Step 2 (Item 6) of the Servlet Creation Wizard, Eclipse asks which method stubs you want to
generate (e.g., doGet, doPost, doPut, doDelete).

@ Create Serviet O X
Create Servlet P N
Specify modifiers, interfaces to implement, and method stubs te generate, w

Modifiers: public abstract [ final

Interfaces:
Add...

Remove
Which method stubs would you like te create?
B Constructors from superclass
B Inherited abstract methods
[init [ destroy [ getServletConfig
O getServletinfo [ service B doGet
B doPost [ doPut [ doDelete
") deHead O doQptions [ deTrace
|
@ Mext = Finish Cancel

Exercise:

Create a new Servlet named MethodTestServlet. Check the boxes for doGet, doPost, doPut, and
doDelete.

Research and Answer:

1. Purpose: What is the specific role of each HTTP method? (Hint: Research RESTful API
principles).

2. Implementation: When would you use doPost instead of doGet? (Think about security
and data length).

3. Why: Why does the service() method exist if we usually only write code in doGet?
Code Challenge:
Write a unique message for each method. For example:

e In doPost: out.printin("Data has been saved successfully!");

e In doDelete: out.printIn("Resource has been removed.");
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Pro Tip: Use a tool like Postman or the cURL command to send POST or DELETE requests to your
server, as a standard browser address bar can only send GET requests.

DIY 2: The "ROOT" Deployment Strategy

By default, Tomcat uses the filename of your .war file as the Context Path (e.g., HelloServlet.war
becomes /HelloServlet).

Exercise:
1. Stop your Testing Tomcat (shutdown.bat).
2. Goto the webapps folder and delete the existing HelloServlet folder and .war file.
3. Rename your HelloServlet.war to ROOT.war (must be all capitals).
4. Restart Tomcat (startup.bat).
5. Try accessing: http://localhost:9090/ (without the project name).
What did you learn?

Notice how the application now loads as the "Home" application of the server. This is how real-
world websites (like google.com) are deployed so users don't have to type a folder name after
the domain.

Shared Learning & Feedback
To get the most out of these labs, maintain a professional workflow:
¢ Git Integration: Commit your changes after every DIY success.

¢ Documentation: Add a README.md to your repository explaining what you discovered
in DIY 1 and 2.

e Mentor Review: Share your Git repository link with your mentor. Real-world feedback on
your code structure and Git commit messages is the fastest way to grow as a developer.

Summary Table: HTTP Methods at a Glance

Method||/Action [[Common Use Case

GET Read |[[Fetching a webpage or searching.
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Method

Action [[Common Use Case

POST ||Create |[Submitting a login form or a new comment.
PUT Update||Updating a user's profile information.
DELETE ||Delete |[Removing a photo or a record from a database.
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