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Define a web service for converting INR to USD and
consume it using Java and .NET.

Aim:

To design and implement a simple currency conversion
web service and invoke it from Java and .NET
platforms.

Create a simple SOAP web service.

Aim:
To develop and deploy a basic SOAP-based web service.

Create a simple REST web service.

Aim:
To develop and deploy a basic RESTful web service.

Develop an application to consume Google Search /
Google Maps RESTful Web Service.

Aim:
To consume Google Search APl or Google Maps API
using REST architecture.

Installation and configuration of virtualization using
KVM.

Aim:
To install and configure KVM for creating and managing
virtual machines.




Develop application to upload or download image/video

Aim:
To install OpenStack and configure users and private networks.

6 using MTOM techniques. | e | v,
Aim:
To implement file transfer of image or video between
client and server using MTOM.
7 Implement FOSS Cloud functionality — VSI, laaS and
Storage.
Alm: ....................
To implement Infrastructure as a Service using open-
source cloud tools.
Implement FOSS Cloud functionality — Platform as a Service
8 (PaaSs).
Aim:
To implement Platform as a Service using open-source cloud
environment.
Develop a simple workflow using AWS Flow Framework.
9
Aim:
To develop and execute a workflow that prints “Hello World”
using AWS Flow Framework.
Implementation of OpenStack with user and private network
10 creation.
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Practical 1

Aim: Define a simple service like Converting Rs into Dollar and Call it from
different platform like JAVA and .NET. Steps:

Tools & Technologies Used:

NetBeans

Java

Visual Studio (.NET)
SOAP Web Service

Learning Objectives:

1. To understand the concept of Web Services.

2. To learn how to create SOAP-based web services.

3. To understand cross-platform communication.

4. To deploy and test web services.

5. To consume a Java web service in a .NET application.
Theory:

A Web Service is a software component that allows communication between different
applications over the internet using standard protocols. It enables interoperability between
systems developed in different programming languages and running on different platforms.
SOAP (Simple Object Access Protocol) is a protocol used for exchanging structured information
in web services. It uses XML format for sending messages over HTTP.
In this practical:
A dynamic web application is created in NetBeans.
« A SOAP web service is added to the project.
« A method is created to convert INR to Dollar.
The service is deployed on Apache Tomcat server.
The service is tested using browser.
« The same service is consumed in Visual Studio (NET).
This demonstrates that web services are platform independent and support interoperability
between Java and .NET environments.

Steps:
1.) Open the NetBeans, and you will get the following screen. Close the start page.
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@ NetBeans IDE 8.0.2

File Edit View Navigate Source Refactor Run Debug Profile Team Tools Window Help

NAESHDE [ SO THB-OG

[Q~ search (ctri+)

EE
| @ NEJBBAHIJ,SI“E Leamn & Discover My NetBeans What's New Show On Startup ’
‘ Learn & Discover - i
; Take a Tour Demos & Tutorials Featured Demo
Try a Sample Project
Java SE Applications Error while loading content
Whats New Java and JavaFX GUI Applications
Community Corner Java EE & Java Web Applications

CiIC++ Applications
PHP and HTMLS Applications
Mobile and Embedded Applications

All Online Documentation >>

ORACLE" é‘; Java

@ New Project
Steps Choose Project
Il 1. Choose Project Q, Filter: I I
7
Categories: Projects:
S -
AAAAA ) avarx & web Application with Existing Sources
..... ©) JavaWeb X8 Web Free-Form Application
»»»»» ) JavaEe
~~~~~ © HM™MLS
----- © Java ME Embedded
----- > Javacard
----- @ Maven
~~~~~ © pHp
----- © Groovy
~~~~~ D clc++ v
Description:
Creates an empty Web application in a standard IDE project. A standard project uses an
IDE-generated build script to build, run, and debug your project.
<] (o] [ | (oo ][]

2] In Categories select Java Web and in Projects, Select Web Application. After selecting click on next.
You will get the following window:
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® New Web Application

Steps Name and Location

1. Choose Project Project Name: [Pracﬁcall ]

2. Name and Location

3. Server and Settings Project Location: IC:\UsersVisha\DommenlsWetBeansProjem I ’ Browse...
4. Frameworks

Project Folder: [C:\UsersVisha\pocumentsWetBeansProjeds\"racﬁGI1 |

[[] Use Dedicated Folder for Storing Libraries

Libraries Folder: I ] ‘ Browse... |

Different users and projects can share the same compilation libraries
(see Help for details).

[ <Back |[Next> || Fnish |[ Cancel |[ hHep |

3] Now Give name to the Project Name, and click on next. You will get the following window then
again, click on finish: :

|
@ New Web Application

Steps Server and Settings

Choose Project Add to Enterprise Application: | <None>
Name and Location Lt I A ]

1
2
3. Server and Settings
4, Frameworks

Server: [’GlassFlsh Server 4.1 Zl l Add... I

Java EE Version: |Java EE 7Web +

Context Path: I/Pracﬁcall ]

<Back || Next> || Finsh || cancel || Hep
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@ New Web Application

Steps Frameworks
1. Choose Project Select the frameworks you want to use in your web application.
2. Name and Location -
3. Server and Settings [ spring web MvC £
4. Frameworks [J JavaServer Faces
[ stuts 1.3.10
[] Hibernate 4.3.1 v

50 L
e New : O Folder...
=@ — JSP...
@ a 4 Build Q Web Service Client...
- ean and Buil -
B @ Web Service...
3 Clean e = i

7] After clicking Web Service following window should appear, now give name to web service and

oive package as “server”.
® New Web Service X

Steps Name and Location

1. Choose File Type Web Service Name: [Currency I
2. Name and Location

Project: |Practicall |

Location: [Souce Packages v I

Package: |Practicall v

(® Create Web Service from Saatch
(O Create Web Service from Existing Session Bean

Enwpriseﬂean:[ [ Browse... \

[[] implement Web Service as Stateless Session Bean

<o | [t | [ ] [ Conea | [ ]

8] Now right click any where and click on insert code and select Add Web Service Operation :
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@@ Web Service References 13;
@-C@ Configuration Files 14‘ * @author risha
2-@ Practicall 151 o/
® @ Web Pages 16: @WebService (sexviceName = "Currency")
@-ED) Source Packages [*Y public class Currency {
|
&0 Ubraries as| =
2-@ Web Services 19| /
B Currency 20; * Web service operation
-G Configuration Files 211 W
22“ Navigate >
23‘ Show Javadoc Alt+F1
o i x‘ Z‘J / e Find Usages Alt+F7
Members vH<mty> |3 25} T A &
26| x/ Call Hierarchy
£ Currency 27‘
2| ; Insert Code... Altelnset |
20| Fix Imports Ctrl+Shift+]
|

Generate
Constructor...
Logger... web sexvice operation
toString(Q...

Override Method...

3} Add Property...

Call Enterprise Bean...
Use Database...

Send JMS Message...
Send E-mail...

et IAdd Web Service Operation...

Switch to SOAP 1.2

tput x | Call web Service Operation...

Generate REST Client...

10] Just give name to the method or operation and click on add button to add parameters to the
method as here we are converting dollar to rupees we should need only one parameter. give the
name to the variable select data type as double and click on ok as shown below:
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@ Add Operation

Name: [InfToDolar |

Return Type: [)ava.lang.String II Browse... I

Parameters Exceptions

Down

package server;

import javax.jws.WebService:

inmport javax.jws.WebMethod:

import javax.jws.WebParam;

@WebService (serviceName = "Currency")
- public class Currency {

@WebMethod (operationName = "InxrToDollax")
public String InrToDollar (@WebParam(name = "a") double a) {
return "The Indian Rupees "+a+" in Dollars is"+(a/91.56):

12] Now our web service is ready now right click on project and click on deploy:
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T —
i® mmr
B0 we New >

®-C® So _
&-C3 ub S
- we Clean and Build
Clean
@ — Verify
Generate Javadoc
Navigator x =
Run -
Members - ; @
=2 Currer 2151 Ca
e @ Ing Debug
Profile
Test RESTful Web Services
Test Alt+F6
! é Now right click on webservice and click on test web service
= - Practicall
@ web Pages
&3 Source Packages
&3-[(3 Libraries
(E}@ VWeb Services
=B Open
Refresh...
Nawvigator =

Add Operation...

Members Ly ]

E]® Curr Test Web Service
— @ ]

Edit Web Service Attributes...
Configure Handlers...

Generate and Copy WSDL...
Generate SOAP-over-HTIP Wrapper

Delete

@ Currency Web Service Tester +

@) localhost / Currency Web Service Tester w @ | & JqlI- (@ Assistant

O GitHub 3 Learn & Practice O Work & Eam 3 Scholarship 3 College 3 Tools 3 CYBER

Currency Web Service Tester

This form will allow you to test your web service implementation (WSDL File)

To mnvoke an operation, fill the method parameter(s) input boxes and click on the button labeled with the method name.
Methods :

public abstract java.lang. String server.Currency.inrToDollar(double)
[ inrToDollar ](]
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@ NewTab @ Method invocation trace

alhost / Method invocation trace

() Github [ Leam&Practce [ Work&Eam [ Scholaship [ College [J Took  [J CYBER

inrtoDollar Method invocation

Method parameter(s)

Type |Value

ouble]1233

Method returned

javalang String : "The Indian Rupees 1233.0 in Dollar is 13.643908376673675"

SOAP Request

«xm] version="1.8" encoding="UTF-8"23¢<S:Envelope xmlns:S="http://schemas.xmlsoap.org/soap/envelope/” xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/">
<SOAP-ENV:Header/>
<S:Body>
<ns2:InrtoDollar xmlns:ns2="http://server/">
<ax1233.0¢/a>
<[ns2:InrtoDollar>
</5:Body>
</5:Envelope>

SOAP Response

<xal version="1.8" encoding="UTF-8"2><5:Envelope xmlns:S="http://schemas.xmlsoap.org/soap/envelope/" xnlns:SOAP-ENV="http: //schemas.xnlscap.org/soap/envelope/™>
<SOAP-ENV:Header/>
<5:Body>
<ns2:InrtoDollarResponse xmlns:ns2="http://server/">
greturn>The Indian Rupees 1233,8 in Dollar is 13.643908376673675</return)
</ns2:InrtoDollarResponse>
</5:Body>
</S:Envelope>

So this is how we created our web service and deployed it

Now Calling the Service through .NET
14] Create a new project in Visual Studio and use the following template :

Create a new prOJeCt Search for templates (Alt+S)

Recent project templates All languages All platforms All project types

A list of your recently accessed templates will be a" Console App

displayed here. A project for creating a command-line application that can run on .NET on

Windows, Linux and macOS

c# Linux macOS Windows Console

00 Fie Bt View et Buld Debug Tet Amiyze Tooks [Extensions Window Hep = O Sewch+ | Progamcs
+ | Debug + AnyCPU - b G- Bs R

Progams 5 X
« % CurrencyConverterClient Program
Systen;
j System.Collections.Generic;
 Systea.Ling;
Systenm.Text;
ng Systea.Threading. Tasks; i

rogram.cs
28 Dependencies

b Ca Progamcs

space CurrencyConverterClient

class Progran

O references
static void Main(string[] args)

15] Click on Project > Add Service Reference
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Note : the service from earlier must be hosted for Service Reference to be detected
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Etensions Window  Help R sgom - O

00 Fle 4t Viw G Puea Bud Dby Tt Auie ook

9 - - [Debug = [AmyCPU « B Progamas - D
Programcs & X
5 Progam.cs
([ ising System;
Systen. Collections.Generic;
Systen.Ling;
Systen. Text;
. Systen. Threading. Tasks;

<] % CunencyConveterClent rogram

namespace CurrencyConverterClient

O eferences
internal class Progras
{

O references

static void Main(string[] args)

10% +  © Noissues found | ¥~ «
mor List
Entie Solution <! |[@ 0Erons | [& 0Wamings || @ 0of2Messages | [O] [Budd + inteliSense =

Y| Code  Description

Add service reference

Select a service reference to add to your application

New tem.
Existing tem.

New Foider

NET Aspire Orchestrator Support.
Machine Learning Model.

Project Refesence.

Shared Project Reference.

COM Reference.

Service Reference.

Connected Service

Class.

New EditorConfig

Project

ClrbeShifte A

ShteAltvA

o
SearchEnortl <
1] Open i Yoy

& GtHob Copiot (& 7

+ © oluion Explorer -+ § X
k|3 o-5280 [\
Search Solubon Explorer (Ctle =
5 Solution Program.cs’(1of 1 prc
Buid
Rebuild
Clesn
Analyze and Code Clesnup
Pack

S Publish.

Upgrade
ncrediBuild
Collapse All Descendants Ctte Left Artow

Scope to This

B3 New Solution Explorer View

File Nesting

? Edit Project Fle

Add
Manage NuGet Packages
Manage User Secrets
Remove Unused References.
Sync Namespsces
Configure Startup Projects.
Set as Startup Project
Debog

(]

Unload Project

Load Direct Dependencies

Load Entire Dependency Tee

T Copy Full Path

d

Open Folder in Fle Explorer

Properties

OpenAPI

gRPC

WCF Web Service
Add a WCF web service reference to your project.

&
©—
<>

Consume web services which conform to the OpenAPI Specification

Consume and produce web services which conform to the gRPC open source universal RPC framework

Add new WCF Web Service service reference

Specify the service to add

To see a list of available services on a specific server, enter a service URL and select Go. To find available services in the solution, select Discover.

To load a service metadata from a WSDL file, select Browse.
URI:
http://localhost8080/CurrencyConversion/Currency?wsdl

Services:

=@ Currency
o0 Currency

Status:

Operations:

Number of services found: 1

Namespace:

ServiceReferencel
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16] Modify the code:
using ServiceReferencel; using
System; using
System.Threading. Tasks;

namespace Currency Converter

{

internal class Program

{

static async Task Main(string[] args)

{

CurrencyClient client = new CurrencyClient();

Console.WriteLine("--- Currency Converter Client ---");
Console.Write("Enter amount in INR: ");

string input = Console.ReadLine();

if (double.TryParse(input, out double inr))

{ try
{

var response = await client.InrToDollarAsync(inr);

Console. WriteLine(response.Body.@return);
H

catch (Exception ex)

{

Console.WriteLine("Error: " + ex.Message);

}
}

Console.WriteLine("Press any key to exit...");
Console.ReadKey();

(€3] Microsoft Visual Studio Debug Console

--- Currency Converter Client ---

Enter amount in INR: 29

The Indian Rupees 29.0 in Dollars is@.3167321974661424
Press any key to exit...
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Learning Outcomes:

1. Ability to create SOAP web service.
2. Ability to consume web service in .NET.

Course Outcomes:

1. Understand cloud-based service communication.
2. Develop interoperable applications.
Conclusion:

SHRI G.P.M. DEGREE COLLEGE OF SCIENCE & COMMERCE
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Successfully created and consumed currency converter web service using Java and .NET.

Viva Questions:
1. What is SOAP?

2. What is WSDL?
3. What is platform independence?

For Faculty use:

Correction Formative
Parameters Assessment[40%]

Timely Completion
of Practical[40%]

Attendance Learning
Attitude[20%]

12
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Practical 2

Aim: Create a Simple SOAP service. Steps:

Tools:

« NetBeans
Java

Learning Objectives:

1. To understand SOAP architecture.

2. To learn how to create web methods.

3. To deploy web service on server.

4. To test SOAP service using browser.
Theory:

SOAP Web Service is a protocol-based service that allows communication between applications
over the internet. It uses XML-based messaging format and works over HTTP protocol.

Main components of SOAP:

SOAP Envelope

SOAP Header

SOAP Body

WSDL (Web Service Description Language)

In this practical:

A Java Web Application is created.
« A Web Service class is added.
« A method is defined inside the service.
The application is deployed on server.
The service is tested via generated WSDL file.

SOAP services are highly secure and reliable but slightly heavier than REST services.

Steps:

1] Open the NetBeans, and you will get the following screen. Close the start page.

13
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’ ® NetBeans IDE 8.02

File Edit View Navigate Source Refactor Run Debug Profile Team Tools Window Help [Q' Search (Cti+)

PEESDE [ FHOTHIMB-OG

(DEE

“ @ Mﬂjﬂaﬂﬂnf Leam & Discover My NetBeans What's New Show On Startup '

‘ Learn & Discover ' ‘

Take a Tour Demos & Tutorials Featured Demo
Try a Sample Project

Java SE Applications Error while loading content

Whats New Java and JavaFX GUI Applications

Community Comer Java EE & Java Web Applications

CiC++ Applications
PHP and HTMLS Applications
Mobile and Embedded Applications

All Online Documentation >>

ORACLE" é‘; Java

2] Now click on the file tab and click on new project you will get the following screen:

3] In Categories select Java Web and in Projects, Select Web Application. After selecting click on next.
You will get the following window:

@ New Project X
Steps Choose Project
Il 1. Choose Project Q, Filter: [ I
25 e
Categories: Projects:

----- D Java ~

..... © lavaFx & web Application with Existing Sources

,,,,, © Javaweb X8 Web Free-Form Application

----- ) JavaEE

~~~~~ ) HMLS

-3 Java ME Embedded

----- © Javacard

44444 © Maven

----- D PHP

----- © Groovy

© cic++ v
Description:
Creates an empty Web application in a standard IDE project. A standard project uses an
IDE-generated build script to build, run, and debug your project.
= oo | el o= | [

14
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® New Web Application

Steps Name and Location

1. Choose Project Project Name: [Pracﬁcall ]

2. Name and Location

3. Server and Settings Project Location: IC:\UsersVisha\DommenlsWetBeansProjem I ’ Browse...
4. Frameworks

Project Folder: [C:\UsersVisha\pocumentsWetBeansProjeds\"racﬁGI1 |

[[] Use Dedicated Folder for Storing Libraries

Libraries Folder: I ] ‘ Browse... |

Different users and projects can share the same compilation libraries
(see Help for details).

[ <Back |[Next> || Fnish |[ Cancel |[ hHep |

4] Now Give name to the Project Name, and click on next. You will get the following window then
again, click on finish: :

|
@ New Web Application

Steps Server and Settings

Choose Project Add to Enterprise Application: | <None>
Name and Location Lt I A ]

1
2
3. Server and Settings
4, Frameworks

Server: [’GlassFlsh Server 4.1 Zl l Add... I

Java EE Version: |Java EE 7Web +

Context Path: I/Pracﬁcall ]

<Back || Next> || Finsh || cancel || Hep

15
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@ New Web Application

Steps Frameworks
1. Choose Project Select the frameworks you want to use in your web application.
2. Name and Location -
3. Server and Settings [ spring web MvC £
4. Frameworks [J JavaServer Faces
[ stuts 1.3.10
[] Hibernate 4.3.1 v

50 L
e New : O Folder...
=@ — JSP...
@ a 4 Build Q Web Service Client...
- ean and Buil -
B @ Web Service...
3 Clean e = i

7] After clicking Web Service following window should appear , now give name to web service and

oive package as “server”.
® New Web Service X

Steps Name and Location

1. Choose File Type Web Service Name: [Currency I
2. Name and Location

Project: |Practicall |

Location: [Souce Packages v I

Package: |Practicall v

(® Create Web Service from Saatch
(O Create Web Service from Existing Session Bean

Enwpriseﬂean:[ [ Browse... \

[[] implement Web Service as Stateless Session Bean

<o | [t | [ ] [ Conea | [ ]

8] Now right click anywhere and click on insert code and select Add Web Service Operation :

16



SHRI G.P.M. DEGREE COLLEGE OF SCIENCE & COMMERCE

Department of Computer
Affiliated to University of Mumbai

PPIa g 84

Destgn .. Develop .. Deploy ., Ocliver
@@ Web Service References 13;
@-C@ Configuration Files 14‘ * @author risha
2-@ Practicall 151 o/
® @ Web Pages 16: @WebService (sexviceName = "Currency")
@-ED) Source Packages [*Y public class Currency {
|
&0 Ubraries as| =
2-@ Web Services 19| /
B Currency 20; * Web service operation
-G Configuration Files 211 W
22“ Navigate >
23‘ Show Javadoc Alt+F1
o i x‘ Z‘J / e Find Usages Alt+F7
Members vH<mty> |3 25} T A &
26| x/ Call Hierarchy
£ Currency 27‘
2| ; Insert Code... Altelnset |
20| Fix Imports Ctrl+Shift+]
|

Generate
Constructor...
Logger... web sexvice operation
toString(Q...

Override Method...

3} Add Property...

Call Enterprise Bean...
Use Database...

Send JMS Message...
Send E-mail...

et IAdd Web Service Operation...

Switch to SOAP 1.2

tput x | Call web Service Operation...

Generate REST Client...

10] Just give name to the method or operation and click on add button to add parameters to the
method as here we are converting dollar to rupees we should need only one parameter. give the
name to the variable select data type as double and click on ok as shown below:

17



SHRI G.P.M. DEGREE COLLEGE OF SCIENCE & COMMERCE
I
@ Department of Computer

Affiliated to University of Mumbai

Destgn .. Develop .. Deploy . . Ocliver

@ Add Operation

Name: [InfToDolar |

Return Type: [)ava.lang.String II Browse... I

Parameters Exceptions

Down

package server;

import javax.jws.WebService:

inmport javax.jws.WebMethod:

import javax.jws.WebParam;

@WebService (serviceName = "Currency")
- public class Currency {

@WebMethod (operationName = "InxrToDollax")
public String InrToDollar (@WebParam(name = "a") double a) {
return "The Indian Rupees "+a+" in Dollars is"+(a/91.56):

12] Now our web service is ready now right click on project and click on deploy:

18
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- —y
& © Cemme
B CD wWe
&-CP Sso
&=- 0 Lb
=T we
@ Co

Nawvigator x

Members
=& Currer
e © Inn

New

Build

Clean and Build
Clean

Verify

Generate Javadoc

Run

Deploy

Debug

Profile

Test RESTful Web Services

Test Alt+F6

alfy

yveb service

= Practicall

@ web Pages

& -IC) Source Packages

@ Libraries

E}@ VWeb Services

@ 1 Open

Refresh...
R I e Add Operation...
Members
=25 Curr Test Web Service
L. & ]

Edit Web Service Attributes...
Configure Handlers...

Generate and Copy WSDL...
Generate SOAP-over-HTIP Wrapper

Delete

@ Currency Web Service Tester +

@) localhost / Currency Web Service Tester w e |8 IlI-

O GitHub [ Learn & Practice O Work & Eam 3 Scholarship 3 College 3 Tools 3 CYBER

Currency Web Service Tester

This form will allow you to test your web service implementation (WSDL File)

@ Assistant

To invoke an operation, fill the method parameter(s) input boxes and click on the button labeled with the method name.

Methods :

public abstract java.lang. String server.Currency.inrToDollar(double)

[ inrToDollar ](]

19
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@ Method invocation trace

[@ localhost / Methoc on trace

) Gitiub  [J leam&Practice [ Work&Eam [ Scholarship [ College [ Took [ CVBER

inrtoDollar Method invocation

Method parameter(s)

Type |[Value|

Method returned

java lang String : "The Indian Rupees 1233.0 in Dollar is 13.643908376673675"

SOAP Request

<l versions"1.8" encoding="UTF-8"?3<S:Envelope xmlns:S="http://schevas.xmlsoap.org/soap/envelope/™ xnlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/”>
<S0AP-ENV:Header/>
<S:Body>
<ns2:InrtoDollar xmlns:ns2="http://server/">
<8>1233.0¢/a>
</ns2:InrtoDollary
</5:Body>
</S:Envelope

SOAP Response

<2xml versions="1.8" encoding="UTF-8"2>¢<S:Envelope xmlns:S="http://schemas.xmlsoap.org/soap/envelope/" xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/*>
<S0AP-ENV:Header/>
<S:Body>
<ns2:InrtoDollarResponse xmlns:ns2="http://server/™>
<return3The Indian Rupees 1233.8 in Dollar is 13.643988376673675¢/return>
</ns2:InrtoDollarResponse>
</5:8ody>
</S:Envelopey

So this is how we created our web service and deployed it
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Learning Outcomes:

1. Ability to create SOAP-based services.
2. Understanding of WSDL structure.

Course Outcomes:

1. Apply web service development techniques.
2. Understand service-oriented architecture.

Conclusion:

Successfully developed and deployed a SOAP web service.

Viva Questions:
1. What is SOAP Envelope?

2. What is WSDL?
3. Difference between SOAP and REST?

For Faculty use:

SHRI G.P.M. DEGREE COLLEGE OF SCIENCE & COMMERCE

Department of Computer
Affiliated to University of Mumbai

Destgn .. Develop .. Oeploy .. . Ocliver

Correction Formative Timely Completion
Parameters Assessment[40%] of Practical[40%]

Attendance Learning
Attitude[20%]
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Practical 3

Aim: Create a Simple REST Service.
Steps:

;

Tools & Technologies Used:

NetBeans
Java
JAX-RS

Learning Objectives:

1. Tounderstand REST architecture.

2. To learn HTTP methods usage.

3. To create RESTful API using
JAXRS.

4. Totest REST services through
browser.

Theory:

REST (Representational State Transfer) is a lightweight web service architecture. It uses HTTP
methods like:

GET — Retrieve data
POST — Insert data

«  PUT — Update data

+  DELETE — Delete data

REST services are faster and simpler compared to SOAP. They use JSON or XML format.
In this practical:

« AREST application class is created.

+ Aresource class is defined.

+ A method is created to convert miles into kilometers.
The service is accessed using URL.

REST services are widely used in modern cloud applications.

Steps:
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Steps Name and Location

1. Choose Project Project Name: |JENeaaaney

2. Name and Location : : I

3. Server and Settings Project Location: IC:VJsersVisha\DowmentsWetBeansProjects ] [ Browse...
4. Frameworks

Project Folder: lC:\Users\risha\Doa.:ments\NelBeansProjeds\ReslSeMce ]

[] use Dedicated Folder for Storing Libraries

Libraries Folder: l ] [ BrowseL 1

Different users and projects can share the same compilation libraries
(see Help for details).

<Back | [ Next> || Fiish || cancel |[ Hep
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@ New Web Application

Steps Server and Settings

1. CheoseProject Add to Enterprise Application: [ <None> =
2. Name and Location

3. Server and Settings : :

4, Frameworks Server: IEIassFlsh Server 4.1 i L] | Add... ]

Java EE Version: |Java EE 7Web +

Context Path: |!RestService |

| <Back |[ Next> || Fmsh || cancel || Hep |

| @ New Web Application x |

Steps Frameworks

1 Choose Project Select the frameworks you want to use in your web application.

2. Name and Location -

3. Server and Settings [C] Spring wWeb MvC ~
4. Frameworks

[C] Javaserver Faces
[] struts 1.3.10
[] Hibernate 4.3.1 e

[<ea | [Teses ] [ ] [ coneer | [ b
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New >

Build

Clean and Build
Clean

Verify

Generate Javadoc

Run

Deploy

Debug

Profile

Test RESTful Web Services

Test Alt+F6

£

Open Required Projects >
Navigator x =

c
@[3 html pica

Rename...

Move...

Copy...

Delete Delete

Find... Ctrl+F
Inspect and Transform...

Versioning >
History >

Properties

| @ Project Properties - RestService X |

Categories:
vvvvv © Sources Java Platform: [DK 1.8 (Default) ~ ] Manage Platforms...
- @ Frameworks o
& Libraries Folder:[ | I Browse... I
- © JavaScipt Files Compile ' processor Compile Tests Run Tests
- Q CSS Preprocessors
2 © Buid Compile-time Libraries:
{~ © Compiling Pr package Add Project...
p~ © Packaging
Lo nemeio 8 nxes 20
@0 Ry Add JAR Folder
- © License Headers
- @ Formatting [ Edit
L
L Remove
L Move Up |
lr “Move Down
Compile-time libraries are propagated to all library categories.
Build Required Projects (Libraries and additional WAR content)

2] Create a Java Class named RestApplication.
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>
Name and Location
;; :hao:nsee::::l{xtion Class Name: [RestAppliastion ]
Project: [RestService ]
Location: l50urce Packages ~ ]
Package: ImileToKm et ]

Created File: [risha\DocumentsWetBeansProjectsWestService\src\java\’m’leToKmVlestAppliGﬁon. java ]

< Back Next > I Finish II Cancel Help :\

I_@ index.html x I MileToKm.java x I@ RestApplication.java x]

1 package mileToKm;

2

3 import javax.ws.rs.ApplicationPath:

4 import javax.ws.rs.core.Application:

S

6 @ApplicationPath("/api™)

7 public class RestApplication extends Application {
8

9 }

10

package mileToKm;

import javax.ws.rs.ApplicationPath;
import javax.ws.rs.core. Application;

@ApplicationPath("/api")

public class RestApplication extends Application {

3] Then create another Java
package MileToKmRestService;

import javax.ws.rs.GET;
import javax.ws.rs.Path;
import javax.ws.rs.QueryParam;

@Path("/converter") // This sets
class MileToKm {
@GET
@Path("/mileToKm") // This

class named MileToKmRestService.

the path for this service to /api/converter public

sets the path for this specific method public

String convertMileToKm(@QueryParam("miles") double miles)
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{ double km = miles * 1.60934; // Conversion logic: 1 mile = 1.60934

km
return miles + " miles =" + km + " kilometers";
J
é] index.html x @ MileToKm.java xl@ RestApplication.java x]
Source | Hstory R B-E-|QABSTBH|P S|S0 B8 =
1 package MileToKmRestService;
2
3 import javax.ws.rs.GET;
4 T import javax.ws.rs.Path;
5 import javax.ws.rs.QueryParam;
6
7 @Path("/converter") // This sets the path for this service to /api/converter
8 public class MileToRm {
9 @GET
10 @Path("/mileToKm") // This sets the path for this specific method
9] public String convertMileToKm (@QueryParam("miles") double miles) {
12 double km = miles * 1.60934; // Cont sion logic: 1 mile = 1,.60934 km
13 return miles + " miles = " 4+ km + " kilometers";
14 }
15 }
16

4] Now Deploy project and Go to B http://localhost:8080/RestService/api/converter/mileToKm?miles=5
Output:

@ localhost:8080/RestService/ay +

ce/api/converter/mileTokm?2i #t Q & ¥ - @ Assistant

O GitHub 3 Learn & Practice 3 Work & Eam 3 Scholarship 3 College 3 Tools 3 CYBER

5.0 miles = 8.0467 kilometers
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Learning Qutcomes:

1. Ability to build REST APIs.
2. Understanding of HTTP-based communication.

Course Outcomes:

1. Develop cloud-based REST services.
2. Understand API-based application design.

Conclusion:

Successfully created and tested RESTful web service.

Viva Questions:
1. What is REST?

2. What are HTTP methods?
3. Difference between SOAP and REST?

For Faculty use:
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Correction Formative Timely Completion
Parameters Assessment[40%] of Practical[40%]

Attendance Learning
Attitude[20%]
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Practical 4

Aim: Develop application to consume Google's search / Google's Map
RESTful Web service.

Tools & Technologies Used:

NetBeans

JSP

Google Cloud Console
JavaScript

Learning Objectives:

To understand API integration.

To learn how to generate API keys.

To integrate third-party cloud services.

To display map using latitude and longitude.

AW N~

Theory:

API (Application Programming Interface) allows applications to interact with external services.
Google Maps API provides mapping services including:
. Location search
Map display
Marker placement Steps involved:
Enable API in Google Cloud Console.
Generate API key.
. Embed script in JSP.
Use JavaScript to initialize map.
This practical demonstrates real-world cloud service integration.

Steps:

1] Visit console.cloud.google.com, go to APIs and services and select Enabled APIs and services.
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Google Cloud | 8 Googleap

API APis&Services ¢  APIs& Services

»  Enabled APIs & services

EE

Library
ov  Credentials Traffic
OAuth consent screen

Page usage agreements

U

Search (/) for resources, docs, products, and more ‘O\Sean:h‘l * B o @ H Q

+ Enable APIs and services

thour 6hours 12hours v 1day 2days 4days 7days 14days 30days

Median latency O

124
A

& i 3 Errors

0008 2008 0msseomnds

uTces 0Py

= Filter Filter

Name

Maps JavaScit AP
Analytics Hub API
BigQuery AP

BigQuery Connection API
BigQuery Data Policy APt

a2 emAu utce® [ n22 s09AM UTcs®  eoPM -z 800AM

¥ Requests Errors (%) Latency, median (ms) Latency, 95% (ms)
4 100 k2] n

BigQuery Data Transfer APl

BigQuery Migration AP

BigQuery Reservation AP

BigQuery Storage API
Cloud Dataplex AP
Cloud Datastore API
Cloud Logging AP

Cloud Monioring AP
Cloud SQL

2| Enable the following API :

= Google Cloud &* GoogleMap

& Product details

Maps JavaScript API

JS | cooge

Maps for your website

& API Enabled

3] Now create a Web Application in NetBeans and type the following in index.jsp file.
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| GoogleMap - NetBeans IDE 8.0.2 = a X
File Edit View Navigate Source Refactor Run Debug Profile Team Tools Window Help [Q' Search (Ctrl+1)
PEAES D@ T TBHDBG
Projects x| Files | Services | @ | (B ndexsn x| e
il s | vy |RB-B-ABFBLIP S [AU0 B @
i & a WEB-INF OI <%@ page language="java" contentType="text/html; charset=UTF-8" pageEncoding="UTF-S" %> Am
L@ indexhm 2|  <!DOCTYPE heml> u
{ i 3 F <heml>
@D Source Packages 4 |G <head>
="UTE-8"
-G Lbraries S <meta charset="UTF-2">
| @@ Configuration Fies € <title>Google Maps JSP</title>
E!-@ MTOM 7 <script src="https://maps.googleapis.com/maps/api/3s?key=ReplaceThisWithYourAPIKey"></script
a @ Practicall 8|E) <script>
Q €D web Pages 9| function initMap() (
- njacn -
@-@ Source Packages 10 var lat parseFloat (document .getElementById("lat").value) || 0:
& & Lbraries 11 var 1lng = parseFloat (document.getElementById("1lng").value) || 0O:
=) @ Web Services 12| var map = new google.maps.Map (document.getElementById('map'), {
i mCu‘rency 13|E] center: { lat: lat, 1lng: 1Ing },
&-03 Configuration Fles 14 zoom: 10
15 }:

16 |} new google.maps.Marker ({
17| position: ( lat: lat, 1lng: 1lng },

18 map: map
19 1

20 }

21 </script>

22 </head>
23 | <body>

lhvbllul = 24 <h2>Enter Coordinates</h2>
L ’ﬁ SELECTOR all 25| <form action="" method="get" onsubmit="initMap(); return false;">
&8 1 26 Latitude: <input type="text" id="lat"” name="lat" required><br>
:r ‘h ot 27 Longitude: <input type="text" id="lng" name="lng" required><br>
"I #ing 28 <button type="submit">Show on Map</button>
L i 29 </form>
& @ HTML 30 <d1v id="map" style="width: 100%; height: 400px:"></div> v
23 html <
B3 head 3 html » x
| e metn Output x| [5]
H g :::t [ GoogleMap (un) x  Java DB Database Process x GlassFish Server4.1 x
i &3 saipt D 11bxa;y-;ncl\uicn-xn—lrchxvl: ~
Q,B body B library-inclusion-in-manifest:
-3 h2 o cozpile:
&3 form compile-jsps:
L[5 inputidelat Compiling 1 source file to C:\Users\risha\Documents\NetBeansProjects\GoogleMap\build\generated\classes
i Incrementally deploying GoogleMap
I & br Completed incremental distribution of GoogleMap
I €3] inputid=ing run-deploy:
t 3 br Browsing: http://localhost:8080/GoogleMap/index.jsp
“[c3] button run-display-browser:
i @ divid=map run:
L@ e v BUILD SUCCESSFUL (total time: 1 second)
—_— e v
Fiters: |0 || |8 | < >
32:8 | INs

<% @ page language="java" contentType="text/html; charset=UTF-8" pageEncoding="UTF-8" %>
<IDOCTYPE html>
<htmI>
<head>
<meta charset="UTF-8">
<title>Google Maps JSP</title>
<script src="https://maps.googleapis.com/maps/api/js?key=Replace ThisWithY ourAPIK ey"></script>
<script> function
initMap() {
var lat = parseFloat(document.getElementByld("lat").value) ||
0; var Ing =
parseFloat(document.getElementByld("Ing").value) || 0;
var map = new google.maps.Map(document.getElementByld("'map'), { center:
{ lat: lat, Ing: Ing },
zoom: 10
3
new google.maps.Marker({
position: { lat: lat, Ing: Ing }, map:
map
3
}

</script>
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</head>
<body>
<h2>Enter Coordinates</h2>
<form action="" method="get" onsubmit="initMap(); return false;">
Latitude: <input type="text" id="lat" name="1at" required><br>
Longitude: <input type="text" id="Ing" name="Ing" required><br>
<button type="submit">Show on Map</button>
</form>
<div id="map" style="width: 100%; height: 400px;"></div>
</body>
</html>

4] Visit the index.jsp file on browser and enter some random co-ordinates to test the API

Show Location on Google Map

Latitude: | 19.0760 |

Longitude: |72.8777] |

| Show on Map ‘
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Learning Outcomes:

1. Ability to integrate external APIs.
2. Understanding of cloud service consumption.

Conclusion:

Successfully integrated Google Maps API in web application.

Course Outcomes:
1. Understand how to integrate third-party cloud APIs into applications.
2. Develop skills to work with real-time cloud services.
3. Apply API-based communication in web development.
4. Enhance knowledge of cloud service consumption.

Viva Questions:

What is an API?

What is REST API?

Why do we need an API key?

What is the difference between SOAP and REST API?
What is Google Cloud Console used for?

nh Wb =

For Faculty use:

Correction Formative Timely Completion | Attendance Learning
Parameters Assessment[40%] of Practical[40%] Attitude[20%]
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Practical 5

Aim: Installation and Configuration of virtualization using KVM.

Tools & Technologies Used:

Ubuntu Operating System

VMware Workstation

KVM (Kernel-based Virtual Machine)
Virtual Machine Manager

Windows OS (Host System)

Learning Objectives:

To understand the concept of virtualization.

To learn installation of Ubuntu OS.

To configure a virtual machine environment.

To allocate system resources (RAM, CPU, Disk) for VM.
To understand cloud infrastructure basics.

Nk W=

Theory:

Virtualization is a technology that allows multiple operating systems to run on a single physical
machine.
KVM (Kernel-based Virtual Machine) is a virtualization solution for Linux systems.
Advantages:
. Better resource utilization
Cost reduction
Isolation between systems In this practical:
Ubuntu OS is downloaded.
. Virtual machine is created.
RAM, disk, processor allocated.
OS installed and configured.
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Steps:

11 Download Ubuntu’s latest version from ubunty com

The open source desktop operating system that powers millions of PCs and laptops
Down lO B d U b U n tU D eS kl'.O p around the world. Find out more about Ubuntu's features and how we support

developers and organisations below.

Discover Ubuntu Desktop Check out the blog»

The latest LTS version of Ubuntu, for desktop PCs and laptops. LTS stands for long-
U b U n tU 2 4 . O 4 . 3 LTS term support — which means five years of free security and maintenance updates,

extended up to 15 years with Ubuntu Pro.

Intel or AMD 64-bit architecture 5.9GB

For other versions of Ubuntu Desktop including torrents, the network installer, a list of
local mirrors and past releases check out our alternative downloads.

What's new System requirements How to install

New Desktop installer with support for autoinstall
New App Center and Firmware Updater applications

GNOME 46 with support for quarter screen tiling

® ® ® o

Advanced Active Directory Group Policy Object support for Ubuntu Pro users

@ Experimental support for TPM-backed Full Disc Encryption and ZFS encryption

2] Now open the VMware workstation and create a new virtual machine.

& VMware Workstation -
Fle Bt View W Tbs Hlp | || - | S |0 L X DB 0 -
O NewVitual Machine..  CirleN B o X
[F NewWindow
Open... Cirke O
Scan for Virtual Machines...
Configure Auto Stat VM WORKSTATION PRO 17
Close Tab CrdeW
[ Connectto Server... Crrel
Exportto OVE... @ | 7|| =
Exit e
Create a New Open a Virtual Connect to a
Virtual Machine Machine Remote Server

S Do Welcome to the New Virtual

VWORKSTATION
PRO™ 2SH2

Machine Wizard

wWhat type of configuration do you want?

D Typical (recommended)

Create a Workstation 2SH2 virtual
machine N a few easy steps.

(@) Custom (advanced)

Create a virtual macdchine with advanced
options, such as a SCSI controller type,
wvirtual disk type and compatibility with
older VIMware products.

< Back | Next > | | Cancel
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Compatible with:

Compatible products:

Vir tual machine hardware compatibility

Hardware compatibility: Workstation 25H2

Fusion 25H2
Workstation 25H2

Help

< Back | Next > 1 Cancel

Choose the Virtual Machine Hardware Compatibility
Which hardware features are needed for this virtual machine?

Limitations:

128 GB memory

32 processors

10 network adapters

8 TB disk size

8 GB shared graphics memory

[’ Browse for 15O Image
€ > v+ B> msec

Organize v Ne

New Virtual Machine Wizard

B~

T B ubuntu-24 N}dnhopqm&m'

100 ™| WinRAR archive.

(W 159068

er and sele

C
New Virtual Machine Wizard X

Guest Operating System Installation
A virtual machine is like a physical computer; it needs an operating
system. How will you install the guest operating system?

Install from:
Installer disc:

No drives available

@ Installer disc image file (is0):
[ c:\usersyisha\appData\.ocalMicrosoft\WindowsViNe +| | Browse...

(D Ubuntu 64-bit 24.04.3 detected.
This operating system will use Easy Install. (What's this?)

O 1 will install the operating system later.
The virtual machine will be created with a blank hard disk.

heo | [ <o | [hos ] [ conn
Virtual Machine.

New Virtual Machine Wizard X

E Install Inf tio
a’yﬂ:s is use:d.I :)':nr':::l Url:vunl:u 64-bit. Bame the Vitual Hachine
: What name would you like to use for this virtual machine?
Personalize Linux
Virtual machine name:
Full name: I Ubuntu |
|
User name: I Ubuntu | Loemion:
Password: [ esssee I I C:\UsersYisha\Documents\Virtual Machines\Ubuntu 64-bit I Browse...
Confirm: [ escces | The default location can be changed at Edit > Preferences.,
Help | [ <Bak | [ Next> ][ cancel ] <gack | [ concel |
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7] Select the processors, cores and RAM (atleast 2GBs)

New Virtual Machine Wizard

X New Virtual Machine Wizard X
Processor Configuration Memory for the Virtual Machine
Spedify the number of processors for this virtual machine. How much memory would you like to use for this virtual machine?
Processors Specify the amount of memory allocated to this virtual machine. The memory size
Number of processors: pon must be a multiple of 4 MB.
Number of cores per processor: 128 G8 Memory for this virtual machine: 8192%!*8
€A GB
Total processor cores: 2 RGs
16 GB
sce @l B Maximum recommended memory:
4GB ‘< 17.4G8B
2G8
1Ge B Recommended memory:
512 MB i 4GB
256 MB i
128 MB i
€4 MB Guest OS recommended minimum:
32M8 2GB
16 MB
smMB
4ame
Help <Bak | [ Next> ][ cancel | Help | [ <Bak | [ Next> ][ cancel |
Ol DSCIC NC Nc
New Virtual Machine Wizard

for better experience and then input /output controller

Network Type
What type of network do you want to add? Select ¥/° Controller Types ) v
Which SCSI controller type would you like to use for SCSI virtual disks?
b ) i = 1/O controller types
@ se bridged networking! ‘ SCSI Controller:
Give the guest operating system direct access to an external Ethernet
network. The guest must have its own IP address on the external network. (_BusLogic (Not available for 64-bit guests)
(O Use network address translation (NAT) @isllogid (Recommended)
Give the guest operating system access to the host computer's Wi-Fi or O sl Logic SAS
Ethernet network connection using the host's IP address.
QO Paravirtualized SCSI
O use host-only networking
Connect the guest operating system to a private virtual network on the host
computer.
O Do not use a network connection
[ Hep <Back | [ Next> [ cance ]
elect a disk
New Virtual Machine Wizard New Virtual Machine Wizard X
Select a Disk Type Select a Disk
What kind of disk do you want to aeate? Which disk do you want to use?
Virtual disk type Disk
Ome @(Create a new virtual disk
@B5CST  (Recommended)
QOsaTA

A virtual disk is composed of one or more files on the host file system, which
will appear as a single hard disk to the guest operating system. Virtual disks
can easily be copied or moved on the same host or between hosts.
ONvMe
QO Use an existing virtual disk
Choose this option to reuse a previously configured disk.
Q Use a physical disk (for advanced users)

Choose this option to give the virtual machine direct access to a local hard
disk. Requires administrator privileges.

Hep | |

< Back

Next> || cancel || ||

<Back | [ mext> | [ cancel
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10] Change the capacity of the disk 50GB or Store virtual disk as a single file

‘ New Virtual Machine Wizard X New Virtual Machine Wizard X
Specify Disk Capacity Specify Disk File
How large do you want this disk to be? Where would you like to store the disk file?
Maximum disk size (GB): s0j0 (=] Disk file
=S i ill i i 5
Recommended size for Ubuntu 64-bit: 20 GB O0E.50.G0 ek HE wit be Seated Usiog tie Bie oome
buntu 64-bit.vmdk I Browse...

[] Allocate all disk space now.

Allocating the full capadty can enhance performance but requires all of the

physical disk space to be available right now. If you do not allocate all the space

now, the virtual disk starts small and grows as you add data to it.
(@) Store virtual disk as a single file
QO split virtual disk into multiple files

Splitting the disk makes it easier to move the virtual machine to another computer

but may reduce performance with very large disks.
<pock | [net> ] [ concel ] <Back | [Next> ][ Cancel

New Virtual Machine Wizard

Ready to Create Virtual Machine

Click Finish to create the virtual machine and start installing Ubuntu 64-bit
and then VMware Tools.

The virtual machine will be created with the following settings:

Name: Ubuntu 64-bit ~
Location: C:\UsersYisha\Documents\Virtual Machines\Ubuntu 6...
Version: Workstation 25H2

Operating System: Ubuntu 64-bit

Hard Disk: 50 GB

Memory: 8192 MB

Network Adapter: Bridged (Automatic)

Other Devices: 2 CPU cores, CD/DVD, USB Controller, Sound Card v
Customize Hardware...

41 Power on this virtual machine after creation

<soc | [Foh ]| canm

121 Click on the Fdit virtual machine settines

I@ Ubuntu KVMNMS - VMware Workstation

File Edit View Vi Tabs Help - - —
1>y Home I I [ kalidinux-20249. 9-vmware-am... I | [ uUbu

[C1 Ubuntu KVMS5

P Power on this virtual machine
[[= Edit virtual machine settings
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13] Go to Display , de-tick Accelerate 3D graphics and click OK

Hardware | Options

Device

E=ivemory _

1 .EProcessors

£ Hard Disk (SCSI)
() cD/OVD 2 (SATA)
(%) CD/DVD (SATA)

Summary

8 GB
2
S0 GB

Using file C:\UsersYisha\App...

Using file autoinst.iso

Memory

Spedfy the amount of memory allocated to this virtual machine. The memory

size must be a multiple of 4 MB.

Memory for this virtual machine: 8192 = MmB

128 GB
Floppy Using file autoinst.fip 64 GB
S Network Adapter Bridged (Automatic) R Ge
USB Controller Prezent 16 Ge 9 B Maximum recommended memory
pLEl e o e -
= 4GB « occur beyond this size.)
2GB 17.4GB
1GB
512 MB B Recommended memory
256 MB 4GB
128 MB
€4 MB Guest OS recommended minimum
32mMB 2GB
16 MB
8MB
4 MB

/\ The virtual machine must be powered off to reduce the amount of
memory.

A:E o \ Remove

o1 [ cana ] [ e

14] Select Try or Install Ubuntu

GNU GRUB wversion 2.12

Try or Install Ubuntu

Ubuntu (safe graphics)
Test MeMory

Use the * and ¢ keys to select which entry is highlighted.

‘ E

Press enter to boot the selected 0S, ‘e’ to edit the commands

before booting or ‘¢’ for a command-line.
The highlighted entry will be executed automatically in 27s.
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File Edit View VM Tabs Help | || ~ | &

[ My Computer X || [} Ubuntu 64-bit X

Jan23 21:21

AON |

B

OBBIMIY @&

Install Ubuntu
24.04.317S

@
o

To direct input to this VM, click inside or press Ctrl+G.

File Edit View VM Tabs Help | || ~ | &

[ MyComputer X | | [} Ubuntu 64-bit X

- . Jan23 21:24

"M ubuntu@ubuntu: ~

o E

ubuntu@ubuntu:-$ 1s

O

ubuntu@ubuntu:-$ ifconfig
Command 'ifconfig' not found, but can be installed with:
sudo apt install net-tools
ubuntu@ubuntu:-$ sudo apt install net-tools
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
The following NEW packages will be installed:
net-tools
0 upgraded, 1 newly installed, © to remove and 0 not upgraded.
Need to get 204 kB of archives.
After this operation, 811 kB of additional disk space will be used.
Get:1 http://archive.ubuntu.com/ubuntu noble-updates/main amd64 net-tools amdé64
2.10-0.1ubuntud.4 [204 kB]
Fetched 204 kB in 2s (87.5 kB/s)
Selecting previously unselected package net-tools.
(Reading database ... 212979 files and directories currently installed.) e
Preparing to unpack .../net-tools_2.10-0.1ubuntud4.4_amd64.deb ... &)
Unpacking net-tools (2.10-0.1ubuntu4.4)
Setting_up neF-tooLs (2.10-0.1ubuntu4.4) . e
Processing triggers for man-db (2.12.0-4build2) ... 24.043 LTS
ubuntu@ubuntu:-$

B [ © @
: )
) B,

1l @

I/
!

To direct input to this VM, click inside or press Ctri+G.
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Learning Outcomes:

1. Able to understand the concept of virtualization and its importance in cloud computing.

2. Able to install and configure Ubuntu operating system in a virtual machine.

3. Capable of allocating and managing system resources like RAM, CPU, and storage in a
virtual environment.

4. Understand the working of hypervisors and virtual machine architecture.

Course Outcomes:

1. Understand virtualization in cloud computing.
2. Learn infrastructure setup and configuration.
3. Apply virtual machine technology for system management.
4. Understand role of hypervisors in cloud.
Conclusion:

Successfully installed and configured virtual machine using Ubuntu.

Viva Questions:

What is virtualization?

What is KVM?

What is hypervisor?

What is the difference between Type 1 and Type 2 hypervisor?
Why is virtualization important in cloud computing?

Nk W=

For Faculty use:

Correction Formative Timely Completion | Attendance Learning
Parameters Assessment[40%] of Practical[40%] Attitude[20%]
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Practical 6

Aim: Develop application to download image/video from server or upload
image/video to server using MTOM techniques.

Learning Objectives:

1. To understand MTOM concept.
2. To transfer binary data using SOAP.
3. To upload and download files through web service.

Tools & Technologies Used:

NetBeans IDE

Java

SOAP Web Service

Apache Tomcat Server

MTOM (Message Transmission Optimization Mechanism)
JSP (Java Server Pages)

Theory:

MTOM (Message Transmission Optimization Mechanism) is used to efficiently send binary data

in SOAP messages.
Normally SOAP encodes binary data in base64 which increases size. MTOM optimizes this
process.
In this practical:

Web service is created.

MTOM enabled.

Image uploaded to server.

« Image downloaded from server.

Steps:
1] Open the NetBeans, and you will get the following screen. Close the start page.

L ) NetBeans IDE 8.0.2
File Edit View Navigate Source Refactor Run Debug Profile Tea

£J New Project... Ctrl+Shift+N )~ § » - |

o -

3  New File... Ctrl+N

2] Now click on the file tab and click on new project you will get the following screen:
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@ New Project

Steps Choose Project

1. Choose Project Q Filter:
2s e
Categories: Projects:

O Java | [@ web Application |
~ 0 JavaFX @ Web Application with Existing Sou
L 1§ Web Free-Form Application

~ 2 JavaEE ‘

3] In Categories select Java Web and in Projects, Select Web Application. After selecting click on next.

() New Web Application X
Steps Name and Location
1. Choose Project Project Name:  Uploadimages
2. Name and

Location Profect Location: C:\Users\intel\OneDrive\Documents\NetBeansProjects | Browse...
3. Server and Settings ,
4. Frameworks Profect Folder: | ntel\OneDrive\Documents\NetBeansProjects\Uploadimages

5] Now Give name to the Project Name: and click on next. you will get the following window then. again,
click on finish. Don’t click on any frameworks, Finish.

@ New Web Application X
Steps Server and Settings
1. Choose Project Add to Enterprise Application: | <Nore>
2. Name and Location
3. Server and Server: GlassFish Server 4.1 Jv| | Add...
Settings
4. Frameworks Java EE Version: |Java EE 7 Web v
Context Path: | ploadimages

6] Now right click on the project and select new and then select Web Service, as shown Below:

Projects =| Files | Services | @ ||
CEE ., o Fotae
= | & RESTful Web Services from Entity Classes...
H @ Sourc z
9 G Librar Build @  Serviet..
) & Config Clean and Build B Java Class...
Cloars ¥ Timer Session Bean...
- 2 Java Package...
Verify (3 Web Service from WSDL...
Generate Javadoc = Entity Class...
&)  JSF Pages from Entity Classes...
Run ¥  Entity Classes from Database...
Deploy & JsP..
Debug |8 Web Service...
« & RESTful Web Services from Patterns...
Profile ;
' [  HTML...
Test RESTIul Web Services =) Session Bean
Test Alt+FG
B— Other...
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7] After clicking Web Service following window should appear, now give name to web service and give
~package as “mypkg”. As shown in the image:

@ New Web Service

Steps Name and Location

1. Choose File Type Web Service Name: ImageWs
2. Name and

Location
Project: Uploadimages

Location: Source Packages
Package: mypkd|

8] After clicking finish you should get the following window erase the mentioned code:

(@ ImageWs. Java =
| Source Design History |9 @« | QA& 0| &% | uwo Ot

1 0

2 nxe header, h « Licenmxe Meader in Pr ject Propertie
3 |}

]

5

< package mypkg’

”

V ) import jauvax.jwe.WebService)

° import javax,jws,WebMethod;

10 import javax. jwe.WebParam)

11

az )

13 .

14 I * Gauthox

15 .

i¢ GWebBService (werviceName =« "Il gawu™)

17 public class ImagoWs (

a0

a9 O

z0 [

21 .

22 GWwebMethod (operationName = “Loll.")
QR public 8tring hello (OWebParam(name = “nawe”) ftring txt) |
zq ‘ return “"Hello * ¢+ txt + " L*%)
25

9] Now in ImageWS.java type this code: import java.io.*; import javax.jws.Oneway; import
javax.jws.WebService; import javax.jws. WebMethod; import javax.jws.WebParam;
import javax.xml.ws.soap.MTOM,;

@MTOM(enabled = true, threshold = 6000) @WebService(serviceName
= "ImageWS")
public class ImageWS {

@WebMethod(operationName = "upload")
@Oneway
public void upload(@WebParam(name = "Filename") String Filename, @WebParam(name = "ImageBytes")
byte[] ImageBytes) {
String filePath = "C:/Picture/upload/" +
Filename; try {
FileOutputStreamfos = new FileOutputStream(filePath); BufferedOutputStreambos
=new BufferedOutputStream(fos); bos.write(ImageBytes);
bos.close();
System.out.println("Received file: " + filePath);
} catch (Exception ex) { ex.printStackTrace();

}
}
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@WebMethod(operationName = "download")
public byte[] download(@WebParam(name = "Filename") String Filename) {
String filePath = "C:/Picture/upload/" + Filename;
System.out.println("Sending file: " + filePath); try
{
File file = new File(filePath);

FilelnputStreamfis = new FileInputStream(file);
BufferedInputStream bis = new BufferedInputStream(fis);
byte[] fileBytes = new byte[(int)
file.length()]; bis.read(fileBytes); bis.close();
return fileBytes;
} catch (Exception ex) { ex.printStackTrace();
return null;

}
h
h

10] Now run file ImageWS.java.

| Run Project (Uploadimages) (F6)|
Source Design History B B-8-|QARFRL (P L% (A0 8|4

5

—_

1] Now right click on the project and select new and then select Web Service Client, as shown Below:

Projects x Files  Services & & ImageWs.java x
@ W e Pasian | ilabans
HW\ New » @ Folder...
H@D ¢ & Web Service...
e Build @ JSP..
‘,‘ \ Clean and Build 2 Wetf Service Client..
‘ & RESTful Web Services from Entity Classes...

b ( Clean

12] Then Browse select ImageWs and give package name is “pkg”.

45



Prltiay pq SPIY

Steps

1. Choose Flle Type
2. WSDL and Client
Location

SHRI G.P.M. DEGREE COLLEGE OF SCIENCE & COMMERCE

Department of Computer
Affiliated to University of Mumbai

Destgn .. Develop .. Oeploy .. . Ocliver

O New Web Service Client

WSDL and Client Location

Specify the WSDL file of the Web Service

© Frogct http: //localhost: SOS0 A pload mages/ImageWs dwsdl Browse
Local Flle
WSDL LRI

I0E Registered

Specify a package name where the client java artifacts will be gener ated
Progect Uploadimages

Package kol

Gererate Dispatch code

< QBack Einish Cancel Help

Projects = Flles Sarvices ) ImageWs. java =
“' 2 W New >3 Folder...
+ g Sd = Web Service Client...
+un Build ¥ Web Service...
e Ll Clean and Build S RESTIul Web Services from Entity Classes. ..
: ‘: & o Swvlu‘t..
ben ¢ Vertt Java Class...
Y Timer Session Bean...
Generate Javadoc (11 Java Package...
H Web Service from WSDL...
Run Entity Class...
Deploy o JSF Pages from Entity Classes...
Debug . Entity Classes from Database...
o & JSP..

13] Again, Right click on the project and select new and then select JSP, as shown Below:

14] Then file name is Index, as shown below:

&) New ISP

Stops

1. Choose File Type
2. Namea and
Location

15] Delete index.html file

Nane and Location

File Name Irciex]

Project Uploadimages

Location Waby Pages

Folckan Browsea

Created Flle: C:\Lsers\INntel\OreDrive\Documenits\NetBearsiPro jects\LUipload ! mages\webh\ Inciax . jop

Options
© I5F Flle (Standard Syrmtax) Create ag o 5P Segment
ISP Documeaent (XML Syntax)
Rescription
A ISP file using ISP stardard syrtax

Projects =

Files Services

— &» Uploadlmages
-2 Web Pages
H 0 WEB-INF
Sl index.html
¥ index.jsp

16] Now Erase all code index.jsp and type this code:
<%(@page import="java.io.BufferedOutputStream" %>
<%@page import="java.io.FileOutputStream" %>
<%@page import="java.io.FileInputStream"%>
<%@page import="java.io.BufferedInputStream"%>
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<%@page import="java.io.File"%>
<% @page import="javax.xml.ws.soap.MTOMFeature"%>
<%@page contentType="text/html" pageEncoding="UTF-8"%>
<IDOCTYPE html>
<html>
<head>
<title>JSP Page</title>
</head>
<body>
<%-- Start Web Service Innovation (Upload) --%>
<hr/>
<%

try {

// Initialize Service and Port with MTOM enabled pkg.ImageWS Service

service = new pkg.ImageWS Service();
pkg.ImageWS port = service.getlmageW SPort(new MTOMPFeature(6000));

String filePath = "C:/Picture/car.jpg";
File file = new File(filePath);

// Read the file into a byte array
FileInputStreamfis = new FileInputStream(file);
BufferedInputStream bis = new BufferedInputStream(fis);
String filename = file.getName();
byte[] imageBytes = new byte[(int) file.length()];

bis.read(imageBytes); bis.close();

// Call Web Service Upload
port.upload(filename, imageBytes);

out.println("File uploaded: " + filePath);

} catch(Exception ex) {
ex.printStackTrace();

}

%>

<%-- End Web Service Innovation --%>

<hr/>

<%-- Start Web Service Innovation (Download) --%>
<hr/>

<%
try {
// Initialize Service and Port
pkg.ImageWS Service service = new pkg.ImageWS Service();
pkg.ImageWS port = service.getimageWSPort();

String filename = "car.jpg";
String filePath = "C:/Picture/download/" + filename;

// Call Web Service Download
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byte[] fileBytes = port.download(filename);

// Write the downloaded bytes to a file
FileOutputStreamfos = new FileOutputStream(filePath);
BufferedOutputStreambos = new BufferedOutputStream(fos);

bos.write(fileBytes);
bos.close();
out.println("File download: " + filePath);

} catch(Exception ex) {
ex.printStackTrace();
}
%>
</body>
</html>

17] Now make new folder in Local Disk, and rename it Picture, as shown below:

&= Local Disk (C) . +

- ) > J > ThisPC > Local Disk(C >

download 119212026 10:41 AM
upload 1/22/2026 10:41 AM File folder

19] In picture folder paste one jpg image, as shown below:

download car.jpg

20 Now deploy project and run index.jsp file:
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Projects x| Files | Services |
=& B
2o W o
Y5 Buid
Hed S Clean and Build ey
:‘ :: L Clean 0 |
AI v v v v
B w Verify ?%DB@
HG W Generate Javadoc .
e Run Project (Uploadimages) (F6)
Run | x N
e | Source Hstoy [BB-8-[Q% &
Debug ‘ QrE_] <=
Output:
v @ TODO supply atitle X | @ ISP Page X -+

& O ® localhost:3080/Uploadimages/

<

File uploaded: C:/Picture/car.jpg

File download: C:/Picture/download/car.jpg

download upload carjpg
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Learning Outcomes:

1.

wkhwD

Able to understand the concept of MTOM (Message Transmission Optimization
Mechanism).

Able to transmit binary data (images/files) using SOAP web services.

Capable of implementing file upload and download functionality in a distributed system.
Understand how MTOM improves performance compared to normal SOAP encoding.
Able to establish client-server communication for file transfer.

Course Outcomes:

1. Understand binary data transmission in web services.

2. Apply MTOM for optimized SOAP communication.

3. Develop file transfer applications using web services.

4. Understand message optimization in distributed systems.
Conclusion:

Successfully implemented MTOM-based file transfer system.

Viva Questions:

Nk W=

What is MTOM?

Why is MTOM used in SOAP services?

What happens if MTOM is not enabled?

What is binary data?

What is the difference between normal SOAP and MTOM SOAP?

For Faculty use:

Correction Formative Timely Completion Attendance Learning
Parameters Assessment[40%] of Practical[40%] Attitude[20%]
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Practical 7

Aim: Using AWS Flow Framework develop application that includes a simple
workflow. Workflow calls an activity to print hello world to the console. It
must define the basic usage of AWS Flow Framework, including defining
contracts, implementation of activities and workflow coordination logic and
worker programs to host them.

Tools & Technologies Used:

Visual Studio Code (VS Code)

Java Development Kit (JDK) « AWS Flow Framework
Command Prompt / Terminal

Java Compiler (javac)

Learning Objectives:

To understand workflow concept.
To define activity interface.

To implement workflow logic.

To execute workflow using worker.

AW N~

Theory:

AWS Flow Framework helps developers build distributed and asynchronous applications.
Components:
Workflow — Defines coordination logic
« Activity — Performs task
Worker — Executes workflow
In this practical:
« Activity prints “Hello World”
Workflow calls activity
Worker runs program
This demonstrates distributed cloud application design.

AWS Flow Framework is a programming framework provided by Amazon Web Services that
helps developers build distributed and asynchronous applications using workflows and activities.
A workflow defines the coordination logic, while activities perform individual tasks. Workers are
responsible for executing workflows and activities. In this practical, a simple workflow is
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implemented that invokes an activity to print a message on the console, demonstrating the basic
usage of the AWS Flow Framework.

ALGORITHM

1. Define an activity interface.
Implement the activity to print “Hello World”.
Define a workflow interface.
Implement workflow logic to call the activity.
Create a worker program to execute the workflow.
Execute the program and verify output.

S

Steps:
1] Download VS Code and install JDK.

2] Create a Folder AWS with 5 java files (HelloActivity.java, HelloAtivitylmpl.java,
HelloWorkflow.java, HelloWorkflowImpl.java, Worker.java)

HelloActivity.java

public interface HelloActivity {
void printHello();

}

HelloActivityImpl.java

public class HelloActivitylmpl implements
HelloActivity {  public void printHello() {
System.out.println("Hello World from AWS Flow Activity");

}
}

HelloWorkflow.java

public interface HelloWorkflow {
void start();

}

HelloWorkflowImpl.java
public class HelloWorkflowImpl implements HelloWorkflow {
HelloActivity activity = new HelloActivitylmpl();

public void start() {
activity.printHello();

}
b

Worker.java
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public class Worker {

public static void main(String[] args) {
HelloWorkflow workflow = new HelloWorkflowImpl();
workflow.start();

}
}

3] Open Terminal or press Ctrl+ ~ and then enter the following command to compile the
java files: javac *.java

java Worker

Output:

PROBLEMS  OUTPUT  TERMINAL - bJ powershel +v () W - | 3 X

® PS C:\Users\risha\Documents\Practical\Sem 6\Cloud Computing\AWS> javac *.java

9 PS C:\Users\risha\Documents\Practical\Sem 6\Cloud Computing\AWS> java Worker
Hello World from AWS Flow Activity
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Learning Outcomes:

Able to understand the concept of workflow-based programming in cloud computing.
Able to define and implement activity and workflow interfaces in Java.

Capable of coordinating tasks using workflow and activity model.

Understand the role of worker programs in executing workflows.

Gain knowledge of distributed and asynchronous application development

Nk W=

Course Outcomes:

1. Understand workflow-based cloud application development.

2. Learn distributed application concepts.

3. Apply AWS Flow Framework concepts in Java programs.

4. Understand coordination between workflow and activities.
Conclusion:

Successfully implemented AWS workflow-based application.

Viva Questions:

What is AWS Flow Framework?
What is workflow in AWS?
What is activity in AWS?

What is worker program?

What is distributed computing?

Nk W=

For Faculty use:

Parameters Assessment[40%] of Practical[40%] Attitude[20%]

Correction Formative Timely Completion Attendance Learning
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Practical 8.
Aim: Implementation of OpenStack with user and private network creation.

Tools & Technologies Used:
1. OpenStack
Horizon Dashboard
OpenMetal Cloud Platform
SSH (Secure Shell)
Linux Terminal
Neutron (OpenStack Networking Service)
Virtual Machine Instance

NoukwnN

Learning Objectives:
1. Tounderstand the architecture of OpenStack cloud platform.

2. Tocreate and manage private networks in OpenStack.

3. To configure subnet and router in cloud environment.

4. Toimplement Infrastructure as a Service (laaS) concept.

5. Tolearn secure access using SSH key generation.
Theory:

OpenStack is an open-source cloud computing platform that provides Infrastructure as a Service
(TaaS). It allows users to create and manage virtual machines, storage, and networking resources
in a cloud environment.

In OpenStack, networking is handled by the Neutron service, which allows users to create
private networks, subnets, and routers. Private networks are used to enhance security and restrict
unauthorized access.

Horizon is the web-based dashboard used to manage OpenStack resources such as networks,
instances, users, and routers.

Procedure:
Note- Private networks should be used where possible. Only expose the portions of your
cloud to a public network when needed.

55



SHRI G.P.M. DEGREE COLLEGE OF SCIENCE & COMMERCE

Department of Computer
Affiliated to University of Mumbai

) amy
SsSii Destgn .. Develop .. Oeploy .. . Ocliver

First you can create account, openmetal.io

(V) openmetal Tt
Cloud Description

Let's give your new cloud a name.

A cloud for me.

Cloud Owner

Follow this command in terminal

1. ssh-keygen
2. ssh Is

3. ssh vim id_rsa.public

) openmatal . .
Configuration

Hew would you like your project configured?

Public SSH Key

Provide a pubiic key and we'l add It on esch of your new servers.

My Cloud

A cloud for me

Status

B oot ‘ Warning

E}

Access Details

b onwne

Create a network:
Step 1: Getting started In Horizon, notice the sections on the left called Project and Identity.

Components of an OpenStack cloud, like a private network, are created through the Project
tab.
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ORACLE

OpenStack Dashboard
SOLARIS

Project Admin

Overview
CURRENT PROJECT

demo
Manage Compute Limit Summary

Overview ’
Instances ' '

Volumes

Images & Snapshots

Access & Security

Images & Snapshots Instances VCPUs RAM
Manage Network Used 1 of 10 Used 1 of 20 Used 1.0 GB of 50.0

Network Topology

Networks
Routers
Routers

To create a network, under Project on the left, find Network, then navigate to Networks.
Finally, locate the Create Network button near the top right.

Project v

Project / Network / Networks
API Access

Compute > NetWO rkS \

Volumes >

Name = v Filter = < Create Network L ISEEEHERTEIE

Container Infra >

Network v Displaying 2 items

O  Name Subnets Associated Shared External Status Admin State Availability Zones Actions

Network Topology

m O retwoki  subnet1 1921680024 No No Adve  UP ova EdtNetwork |+

Step 2: Create network

Croate & new network. In SO3TO0N, & SNt ASS0CEed
WA\ e network Gan be Created In the folowing steps of
ths wizard

Step 3: Create subnet

® Subnet Name -- Specify a name for the subnet, this example is called subnet-1

o Network Address--Choose a network in CIDR notation. This example uses
1G2.168.0.1/24.

e Gateway IP --Optionally choose the gateway IP forthis network.Ifthe gateway IP is not
filled out, one will be chosen by the Neutron service
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Notwork - Sutnet Detate
<

Sebav e Creates a subnet associated with the network. You need
ate-subnet 10 enter & valkd “Network Address” and *Gateway IP*, If

you diid not enter the *Gateway IP”, the fiest value of &

Network Address © network will be assigned by detault, If you do not want

gateway please check the *Disable Gateway” checkbox
192.168.0.1/24 Advanced configuration is available by chcking on the
*Subnet Details” tab.

1P Version
Pve -
Gatoway IP @
O Disable Gateway
Cancel
Step 4: Confirm network creation
—————
Networks
C— ORI PSRN . .. .o |

Displaying 2 iterms
o Name Subnets Associated Shared Extornal Status Admin State Availability Zones Actions
(w ] Privat - private-subnet 192 168 0024 No No Active uP nova it Network -
(=] Extorm Internet 173 231 266 32/28 You Yo Active ue nova
Displaying 2 tems

Create a Router
1] To create a new router, click the Create Router button near the top right.

Description:
Creates a router with specified parameters.

2] Confirm the router has been created Once created it will show in the list of routers, under

private ->Routers.
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Project / Network / Routers

Routers

Router Name = = Fiter + Create Router m

Desplaying 1 itom

C Name Status Extornal Notwork Admin State Availability Zones Actions

Active External up nova m -

Desplaying 1 tom

3] Connect router to private network

Router -

Name Router
ID  bb72b53(-e505-4929-bB24-28ecdB855064

Description
Project ID  4154cBadi53d42768687b969¢ 1a41448
Status  Active
& Admin State  UP
Avallability Zones * nova

External Gateway

Network Name  Extornal

Network ID € i-a791
External Fixed IPs + Subnet ID et 4
« IP Address 173.231.255.40
SNAT  Enabled

4] Confirm the networks are connected

e > Network Topology
Volumes. >
Container Infra > O Launch Instance 4 Create Network |+ Create Router

Network G Topology Graph

#2Small =~ 83 Normal
Networks
Routers
Security Groups

Load Batancers

Floating IPs

Orchestration >

Object Store >

Identity >

ZISERLL
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Learning Outcomes:

1. Able to understand the working of OpenStack cloud platform.
Able to create and configure private network and subnet.
Capable of creating and managing routers in cloud environment.
Understand the concept of Infrastructure as a Service (laa$).
Able to implement secure access using SSH keys.

Gain practical knowledge of cloud networking setup.

SANR A

Course Outcomes:
1. Understand cloud computing architecture and services.
2. Implement cloud-based virtual infrastructure.
3. Configure networking components in cloud platform.
4. Apply security practices in cloud environment.

Conclusion:

OpenStack was successfully implemented. Private network, subnet, and router were created
and configured properly. The experiment helped in understanding cloud infrastructure and
networking concepts practically.

Viva Questions:
1. What is OpenStack?
What is 1aaS in cloud computing?
What is the purpose of Neutron service?
What is CIDR notation?
Difference between public and private network?

oW

For Faculty use:

Parameters Assessment[40%] of Practical[40%] Attitude[20%]

Correction Formative Timely Completion Attendance Learning
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