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ABSTRACT

OpenStack is a free, open standard cloud computing platform. It is mostly deployed

as infrastructure-as-a-service (IaaS) in both public and private clouds where virtual

servers and other resources are made available to users. The software platform

consists of interrelated components that control diverse, multi-vendor hardware

pools of processing, storage, and networking resources throughout a data center.

Users manage it either through a web-based dashboard, through command-line

tools, or through restful web services.

Unlike traditional virtualisation management platforms, such as VMware vSphere or

Red Hat Virtualization Manager, OpenStack is a fully functional cloud platform as

defined by the National Institute of Standards and Technology. This means that

OpenStack basically resembles the behaviour of public clouds. Users can request

compute, network and storage resources on-demand through a self-service portal.

Although they are provided in the form of virtual machines, virtual networks and

virtual disks, exactly as in the traditional virtualisation management platforms, they

are defined through the APIs. For businesses, the ability to define virtualised

resources programmatically enables fast-paced infrastructure automation and cloud-

style operations.

OpenStack is an open-source cloud platform designed to manage distributed

compute, network and storage resources in the data centre. In principle, OpenStack

aggregates physical resources into one big pool and allocates virtual resources out

of this pool to users who can request them on-demand through a self-service portal

or application programming interfaces (APIs). But OpenStack itself does not handle

virtualisation. Instead, it leverages the existing virtualisation technologies. Therefore,

OpenStack is more like a wrapper around traditional virtualisation tools, enabling

cloud-native capabilities.
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CHAPTER 1

INTRODUCTION

The work mentioned in this report has been done under the course CDAC-Cloud

Computing, internship provided by Nasscom. OpenStack is a versatile cloud

computing platform that can be used to build a wide range of applications. When

combined with the popular open-source database management system MySQL

and the web server Apache, OpenStack becomes a powerful tool for building web

applications.

MySQL is an open-source relational database management system that provides a

robust and scalable solution for storing and retrieving data. It is widely used in web

applications and is an excellent choice for OpenStack deployments that require a

reliable and scalable database.

Apache is a popular web server that is commonly used for hosting web

applications. It provides a flexible and modular architecture that allows for the easy

integration of different components, such as PHP, Python, and Ruby.

When combined with OpenStack, MySQL and Apache provide a powerful platform

for building scalable and flexible web applications. OpenStack provides the

infrastructure layer, allowing you to easily deploy and manage virtual machines,

storage, and networking resources, while MySQL and Apache provide the

application layer, enabling you to build web applications that can handle large

amounts of data and traffic.

Overall, OpenStack with MySQL and Apache is an excellent choice for building

web applications that require scalability, reliability, and flexibility.



1.1 AIM

To build a sample application in Ubuntu with Apache and MYSQL using data script

option. The openstack mission is to produce a ubiquitous open source cloud

computing platform that will meet the needs of public and private clouds regardless

of size, by being simple to implement and massively scalable. OpenStack is an open

source platform that uses pooled virtual resources to build and manage private and

public clouds. The tools that comprise the OpenStack platform, called "projects,"

handle the core cloud-computing services of compute, networking, storage, identity,

and image services.
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1.2 SCOPE

Cloud: “Single Most Disruptive Technology”

Since 2000, 52% of the companies in the Fortune 500 have either gone bankrupt,

been acquired, ceased to exist, or dropped off the list. Digitalization of business is a

key factor in this accelerated pace of change. Information flows faster.

Cloud is the foundation for digital transformation:

• Ubiquity and ease of adoption

• Unlimited and dynamic capacity

• Helps you innovate faster

4 of 74



CHAPTER-2

INSTALLATION & SETUP

1. VIRTUAL BOX

If we want to install the VirtualBox in windows, we can use the following steps:

Step 1: First, we need to go to the VirtualBox Website through

the https://www.virtualbox.org/ in the system's internet browser. It is the link where

we will download the VirtualBox setup file.

Step 2: Click on the Download VirtualBox button, which appears on a blue button

on the page.
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Step 3: Now, Click on the Windows hosts link. We will see it below

the "VirtualBox 6.1.16 platform packages" option.

Fig 1.1 : Download Virtual Box



Step 4: Now, open the VirtualBox EXE file from where we have downloaded

this file in the system. After that, the VirtualBox installation window will open.

Fig. 2.1 : Project Opened in VS Code
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Step 5: Click on the Next button in the Welcome window.

Fig 1.2 : Install Virtual Box
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Step 6: Choose the installation folder and click on

the Next button.

Step 7: Now, we will choose the features that we want to install and

then click on the Next button.

Fig 1.2 : Install Virtual Box



Step 8: Click on the Yes button to install the Oracle VirtualBox

interfaces.

Step 9: Click on the Install button when it prompted. After that, it

will start installing the VirtualBox in our system.
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Fig 1.2 : Install Virtual Box



Step 10: After completing all these processes, click on

the Finish button. When we do this, the installation tab will be closed,

and VirtualBox will be opened. Now, we can create a virtual machine

to run any OS on the system.
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Fig 1.2 : Install Virtual Box



2. UBUNTU

This chapter provides an overview of how to install Ubuntu Server Edition. You can

also refer to this guide on how to operate the installer for more information on using

the installer, and to this screen-by-screen reference guide for more information

about each of the installer screens.

Preparing to install

Ubuntu Server Edition provides a common, minimalist base for a variety of server

applications, such as file/print services, web hosting, email hosting, etc. This

version supports four 64-bit architectures:

amd64 (Intel/AMD 64-bit)

arm64 (64-bit ARM)

ppc64el (POWER8 and POWER9)

s390x (IBM Z and LinuxONE)

The recommended system requirements are:

CPU: 1 gigahertz or better

RAM: 1 gigabyte or more

Disk: a minimum of 2.5 gigabytes

Perform a system back up

Before installing Ubuntu Server Edition you should make sure all data on the

system is backed up. If this is not the first time an operating system has been

installed on your computer, it is likely you will need to re-partition your disk to make

room for Ubuntu.

Any time you partition your disk, you should be prepared to lose everything on the

disk should you make a mistake or something goes wrong during partitioning. The

programs used in installation are quite reliable, most have seen years of use, but

they also perform destructive actions.

8



Download the server ISO

You can obtain the amd64 server download from https://releases.ubuntu.com/.

Select the version you wish to install and select the “server install image”

download. Note that the server download includes the installer.

There are platform specific how-to guides for installations on:

s390x LPAR

z/VM

Ppc64el

Create a bootable USB

There are many ways to boot the installer but the simplest and most common way

is to create a bootable USB stick to boot the system to be installed with (tutorials

for other operating systems are also available).

Boot the installer

Plug the USB stick into the system to be installed and start it.

Most computers will automatically boot from USB or DVD, though in some cases

this is disabled to improve boot times. If you don’t see the boot message and the

“Welcome” screen which should appear after it, you will need to set your computer

to boot from the install media.

There should be an on-screen message when the computer starts telling you what

key to press for settings or a boot menu. Depending on the manufacturer, this

could be Escape, F2, F10 or F12. Simply restart your computer and hold down this

key until the boot menu appears, then select the drive with the Ubuntu install

media.

If you are still having problems, check out the Ubuntu Community documentation

on booting from CD/DVD.

After a few moments, the installer will start in its language selection screen.
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Using the installer

The installer is designed to be easy to use and have sensible defaults so for a first 

install you can mostly just accept the defaults for the most straightforward install:

• Choose your language

• Update the installer (if offered)

• Select your keyboard layout

• Do not configure networking (the installer attempts to configure wired network 

interfaces via DHCP, but you can continue without networking if this fails)

• Do not configure a proxy or custom mirror unless you have to in your network

• For storage, leave “use an entire disk” checked, and choose a disk to install to, 

then select “Done” on the configuration screen and confirm the install

• Enter a username, hostname and password

• On the SSH and snap screens, select “Done”

• You will now see log messages as the install is completed

• Select restart when this is complete, and log in using the username and 

password provided

10

Fig 1.3 : Install Ubutnu OS



3. OPENSTACK

Add user

We need to add a user to install DevStack.

adduser stack

Since this user will be making many changes to your system, it will need to have

sudo privileges:

echo "stack ALL=(ALL) NOPASSWD: ALL">> /etc/sudoers

Login in as stack user

su - stack

Download DevStack

git clone https://opendev.org/openstack/devstack -b stable/ussuri cd devstack

11

Fig 1.4 : Install OpenStack



Run DevStack:

./stack.sh
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Fig 1.4 : Install OpenStack



In browser give your machines ip http://<ip Address>

Openstack Dashboard

In browser give your machines ip http://<ip Address> or localhost 
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Fig 1.4 : Install OpenStack



CHAPTER-3

METHODOLOGY AND ALGORITHMS USED

3.1 SYSTEM REQUIREMENTS

Software Requirements for Openstack

Supported operating systems:

• Ubuntu Server 14.04 LTS

• RHEL/CentOS

• Debian

System packages for Ubuntu:

• gcc

• python-pip

• python-dev

• libxml2-dev

• libxslt-dev

• libffi-dev

• libpq-dev

• python-openssl

• mysql-client

System packages for CentOS:

• gcc

• python-pip

• python-devel

• libxml2-devel

• libxslt-devel

• libffi-devel

• postgresql-devel

• pyOpenSSL

• mysql

14



Hardware Requirements for Openstack

Criteria Minimal Recommended

CPU 4 core @ 2.4 GHz 24 core @ 2.67 GHz

RAM 8 GB 24 GB or more

HDD 2 x 500 GB (7200 rpm) 4 x 500 GB (7200 rpm)

RAID

Software RAID-1 (use mdadm

as it improves the read

performance almost twice)

Hardware RAID-10

We recommend that your system meets the following hardware requirements:

Other possible storage configurations:

• 1x SSD 500+ GB

• 1x HDD (7200 rpm) 500+ GB and 1x SSD 250+ GB (install the system onto

the HDD and mount the SSD drive to the directory where the virtual machines

images are stored)

• 1x HDD (15000 rpm) 500+ GB

15



3.2 METHODS AND ALGORITHM USED

Uploading Images

A sample image is placed in /root filename is:

Project -> compute -> images Click Create Image Button
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Fig 2.1 : Methods & Algo Used



Creating Network

Project->Network-> Network Topology, Click Create Network Button.

In Network tab, give the Network Name and Admin State is UP and Click next

In Subnet tab, Give the Subnet Name, Network Address, Select the IP Version

as IPV4 and give the gateway IP and click Next.
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Fig 2.1 : Methods & Algo Used



Creating Instance
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Fig 2.1 : Methods & Algo Used



Select the Network in which instance to be launched and Click Launch Instance
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Fig 2.1 : Methods & Algo Used



CHAPTER-4

RESULT, PERFORMACE ANALYSIS

4.1 LOGIN USER CODE IN OPENSTACK

Login as cirros user, the give sudo -i.

8
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Fig 4.1 :Login User Code in Openstack



OpenStack Momentum

• Launched in 2010, OpenStack has grown to becomeated. Some numbers

from http://www.stackalytics.com/ as of May2015:

— Over 400 companies contributed code to OpenStack (Kilo)

— Almost 2700 individuals contributed code to the project (Kilo)

Getting Started with OpenStack Trove

• As a Trove user

--- OpenStack distribution that includes Trove (Eg. Oracle Openstack)

http://www.oracle.com/us/technologies/linux/openstack/overview/index.html

— Tesora DBaaS platform, a standalone Trove-based DBaaS product

http://tesora.com/download-tesora-dbaas-platform-community-edition

21
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4.2 INTEGRATING MySQL ENTERPRISE WITH TROVE

MySQL Enterprise & Trove

• Create a MySQL Enterprise machine image for use with Trove

— Pull a standard image from Glance and add/install: MySQL.

• MySQL Enterprise Server

• Default MySQL config (/etc/mysql/my.cnf) that enables all Enterprise Plugins

--- Can later use a Trove configuration group to sync and manage options  

across all instances. 

• MySQL Enterprise Backup

• MySQL Enterprise Monitor Agent

— Configured to know how to reach out to the MySQL Enterprise Monitor 

• Trove Guest Agent

--- Configured to know how to reach the Trove Server (API, Taskmanager)

— Customized backup strategy definitions for MySQL Enterprise Backup

• trove guest agent/strategies/backup/mysql impl.py

• See:http://dev.mysqgl.com/doc/mysql-enterprise-

backup/3.12/en/mysalbackup.usage.html

• Store customized MySQL Enterprise Trove image in Glance

--- Or skip all of the image related steps

Official certified Oracle Linux + MySQL Enterprise Trove images

Tesora DBaaS Enterprise Certified MySQL Enterprise Trove images

• Create necessary entries in Keystone

--- User, role, tenant, service, endporint

• Create MySQL datastore withing Trove

--- Use trove-manage client

Sync Trove information to OpenStack’s MySQL data stroe(trove manage)

Create MySQL datastre using new Trove machine image in Glance

• Configure MySQL Enterprise Backups

--- Specify MySQL Enterprise Backup as tool for backups(/etc/trove/trove.conf)

• Instances can then be created with trove client or via Horizon web UI

22



MySQL Enterprise & Trove(cont.)

• Launch MySQL EE instance

— Flavor from Nova

--- Cinder volume for the datadir

• Initialize the instance

— Specify default accounts

--- Specify default schemas

• Optionally restore from a backup.

23

Fig 4.2 :MySQL Enterprise & Trove



4.3 RESULT

The results and discussion of the Sathyabama budget and expenses database

project can be focused on how well the database met the objectives outlined in

the project plan.

The database provides valuable insights into the college's financial history and

trends, which can help in long-term financial planning. The reporting and

analysis module provides data visualizations and analysis tools, making it

easier for users to understand financial trends and plan accordingly.

the Sathyabama budget and expenses database project has successfully

achieved its objectives of providing efficient budget management, real-time

financial information, transparency, cost reduction, compliance, accountability,

and future planning capabilities.

24



CHAPTER-5

SUMMARY & CONCLUSION

5.1 SUMMARY

This project on OpenStack which is an open source platform for cloud computing is

built using MySQL and Apache server. It is a sample application which hosts the

database in MySQL which is hosted using Apache Server using OpenStack. Ubuntu

is used as the host Operating System which is an open source linux based OS. The

application helps in maintaining the database over cloud that makes it easily

manageable and globally accessible with security and almost 100 percent up time.
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5.2 CONCLUSION

Finally, the report presents the results of testing and evaluation of the

application, including the identification of any issues or areas for improvement.

The project was successful in achieving its objectives and resulted in the

development of a fully functional OpenStack cloud application that meets the

needs of its users while also being secure and reliable.

In conclusion, this project has demonstrated the importance of designing and

developing a secure and user-friendly file sharing web application in today's

digital age. The knowledge and experience gained from this project can be

applied to future projects in the field of web application development



5.3 FUTURE WORK

Plans for OpenStack

• Liberty (October 2015) and beyond …

• Queue Service (Zagar)

• Shared File System(Manilla)

• DNS Service (Designate)

• Key management (Barbican)

• Container Service (Docker and Kubernetes: Magnum)

• Docker deployment and management tools (Kolla)

26

Plans for MySQL Enterprise

• MySQL 5.7…

• Improved scalability, performance, security, and ease-of-use

• MySQL Group Replication

• Easy HA with Active/Active clusters

• Replication & HA Team Blog

• MySQL Router : Load Balancing, transparent failover, aggregration

• MySQL Fabric : Fabric 1.6 supports multi-node clusters

Fig 5.3 :Future Work
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