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Abstract—When you run out of space on your PC, cloud storage is
one option for storing data over the internet, which you can access
from any device, anywhere. In recent years, cloud storage has
gained popularity, enabling us to save and share your photos,
movies, text documents, and other material over the internet. We
use services over the internet rather than storing data on our
personal computer hard drive or upgrading apps. Dropbox,
Google Drive, and iCloud are the most common examples of cloud
computing. These storage services allow users to save data over the
internet with varying quantities of storage based on the user's
needs. A computing service known as the cloud bases its fees only
on the number of computing resources utilized. Additionally,
cloud storage offers services to people and businesses for software
and hardware that is controlled by a third party at distant places,
such as Dropbox. In terms of cloud computing security, it is
equally perilous for an individual to save confidential information
with a third party. Aside from security concerns, they also charge
exorbitant prices for their services, making it difficult for anyone
to pay.We are presenting "'Private Cloud™ to just make it practical
to use, which helps to lower expenses in many areas, maintains
privacy and security, and is even handy enough to maintain it as
well. It uses the raspberry pi and networking software.

Keywords—oprivate cloud; cloud storage; Raspberry pi; networking;
server; storage;

I Introduction

Private cloud computing has become increasingly popular in
recent years, as more individuals and organizations seek to take
control of their data and computing resources. One way to
create a private cloud is by using a Raspberry Pi, a small and
affordable computer that can run a variety of applications and
services.

A private cloud allows you to store and access your data and
applications on your own hardware, giving you greater control
over your information and reducing your reliance on third-party
services. With a Raspberry Pi, you can create your own private
cloud that is accessible from anywhere with an internet
connection, providing you with greater flexibility and
convenience.

Setting up a private cloud using a Raspberry Pi requires some
technical know-how, but it can be done with relative ease
thanks to the large community of developers and enthusiasts
who have shared their knowledge and experience online. By
following a few simple steps, you can set up your own private
cloud using a Raspberry Pi, giving you greater control over your
data and computing resources.

11 Objectives

e Design and set up a private cloud storage system using
Raspberry Pi that can store and share data securely.

e Implement end-to-end encryption for data privacy and
security in the cloud storage system.

o Create a web interface for users to access the cloud storage
system remotely and upload, download, and manage their
files.

e Test and evaluate the performance and scalability of the
cloud storage system using various metrics such as data
transfer speed, storage capacity, and number of concurrent
users.

o Explore the possibility of creating a Raspberry Pi cluster
for improved performance and scalability.

o Investigate energy-efficient solutions for the Raspberry Pi-
based cloud storage system.

o Compare the cost-effectiveness of the Raspberry Pi-based
private cloud storage solution with other commercial cloud
storage services.

e Document the design, implementation, and testing process
in a comprehensive report and user manual for future
reference.

111 Literature Survey

A Raspberry Pi-Based Edge Computing and Private Cloud
System for Smart Homes by S. Kumar et al. (2022)

This paper presents a private cloud and edge computing system
using Raspberry Pi for smart homes. The authors used a
Raspberry Pi cluster to provide cloud services and edge
computing capabilities for smart home devices. They also
developed a mobile application for users to manage their
devices and data in the cloud. The system achieved good
performance and demonstrated the potential for using
Raspberry Pi for building smart home cloud systems.

A Raspberry Pi-Based Private Cloud for Secure Data Sharing
in loT Environments by M. R. A. Islam et al. (2021)

This paper presents a private cloud system using Raspberry Pi
for secure data sharing in Internet of Things (loT)
environments. The authors used a Raspberry Pi cluster to
provide cloud storage and computing services and implemented
a secure communication protocol for data sharing among 10T
devices. The system achieved good performance and
demonstrated the potential for using Raspberry Pi for building
secure 10T cloud systems.

A Low-Cost Private Cloud Infrastructure Based on Raspberry
Pi for Collaborative Research Projects" by F. Khaksar et al.
(2021)

This paper presents a private cloud infrastructure using
Raspberry Pi for collaborative research projects. The authors
used a Raspberry Pi cluster to provide cloud storage and
computing services and developed a web-based interface for
users to manage their data and collaborate with others. The
system achieved low cost and demonstrated the potential for
using Raspberry Pi for building collaborative research cloud
systems.

"A Raspberry Pi-Based Personal Cloud for Decentralized
Social Networks" by M. Gharibi et al. (2021)

TIJERA001054 |

TIJER - INTERNATIONAL RESEARCH JOURNAL www.tijer.org

| 316


mailto:saianjan_ec19.rvitm@rvei.edu.in
mailto:harshithln_ec19.rvitm@rvei.edu.in
mailto:prajwalgirishc_ec19.rvitm@rvei.edu.in
mailto:prajwalgirishc_ec19.rvitm@rvei.edu.in
mailto:vishwasas_ec19.rvitm@rvei.edu.in
mailto:shalinishravan.rvitm@rvei.edu.in

TIJER || ISSN 2349-9249 || © July 2023 Volume 10, Issue 7 || www.tijer.org

This project presents a personal cloud system using Raspberry
ry Pi for decentralized social networks. The authors used a
Raspberry Pi cluster to provide cloud storage and computing
services and developed a social network application that stores
data in the user's personal cloud. The system achieved low cost
and demonstrated the potential for using Raspberry Pi for
building decentralized social network cloud systems.

Private clouds are gaining popularity due to their ability to
provide secure and customizable cloud services for individuals
and organizations. Raspberry Pi, a small and affordable
computer, is becoming a popular choice for building private
cloud systems due to its low cost, low power consumption, and
high configurability. In this literature survey, we will review
some of the research and projects related to building private
clouds using Raspberry Pi.

"Design and Implementation of a Raspberry Pi-Based Private
Cloud Storage System" by Y. Liand J. Liang (2019)

This paper presents a design and implementation of a private
cloud storage system using Raspberry Pi. The authors used a
cluster of Raspberry Pi devices to provide cloud storage
services and implemented a distributed file system to manage
the storage. The system achieved good performance and low
cost, making it a viable solution for small-scale cloud storage
applications.

"A Raspberry Pi-Based Personal Cloud Service" by X. Yang
and H. Wu (2018)

This paper presents a personal cloud service using Raspberry
Pi. The authors developed a web-based interface for users to
manage their files, and used a Raspberry Pi cluster to provide
cloud storage and computing services. The system was tested
for scalability and achieved good performance, demonstrating
the potential for using Raspberry Pi to build personal cloud
services.

"Design and Implementation of a Private Cloud Using
Raspberry Pi" by M. Alnuaimi et al. (2018)

This paper presents a private cloud system using Raspberry Pi
that provides storage, computing, and networking services. The
authors used OpenStack, an open-source cloud platform, to
manage the cloud services and deployed the system on a cluster
of Raspberry Pi devices. The system achieved good
performance and low cost, making it a viable solution for small-
scale private cloud applications.

"Raspberry Pi as a Low-Cost Private Cloud Infrastructure for
IoT Applications"” by M. Zohrehvand et al. (2017)

This paper presents a private cloud infrastructure using
Raspberry Pi for Internet of Things (loT) applications. The
authors used Docker, an open-source containerization platform,
to manage the cloud services and deployed the system on a
cluster of Raspberry Pi devices. The system achieved good
performance and low cost, making it a viable solution for loT
applications that require cloud services.

IV Methodology

Personal cloud storage architecture is a process of defining the
component, modules and data for a cloud storage to fulfill the
specific requirement. It implies a systematic and exact approach
to design for personal cloud storage. The design to an abstract
representation of the data flows, inputs and outputs of the
personal cloud storage. The design is often conducted via
modeling, using a graphical model of the actual personal cloud
storage using Raspberry Pi. The main purpose of personal cloud
storage design is to create the technical solution to fulfill the
functional requirement of the cloud storage.

Personal cloud storage using Raspberry pi implementation
involves a good of the infrastructure from a server, storage and
networking to a security and management software. It has five
steps to keep a personal cloud storage implementation on track.

1.Research and Planning:

e Conduct research on private cloud storage solutions,
Raspberry Pi hardware and software, and web development
frameworks.

e Plan the project scope, timeline, budget, and required
resources.

e Determine the hardware and software requirements for the
Raspberry Pi-based cloud storage system.

2.Hardware Setup:

e Acquire the necessary Raspberry Pi boards, microSD
cards, power supplies, and external hard drives.

e Install the Raspberry Pi operating system (such as
Raspbian) on the microSD cards using the Raspberry Pi
Imager tool.

e Set up the Raspberry Pi boards and connect them to the
network and external hard drives.

3.Software Installation:

o Install and configure the necessary software packages for
the cloud storage system, such as Apache web server,
MySQL database, Owncloud and Nextcloud cloud storage
software.

e Set up the Nextcloud software with end-to-end encryption
for data security.

e Configure the network settings and firewall rules for the
Raspberry Pi boards.

4.Web Interface Development:

o Develop a user-friendly web interface for the cloud storage
system using a web development framework such as PHP.

o Implement the necessary features for file upload,
download, sharing, and management.

e Ensure the web interface is responsive and works on
various devices and web browsers.

5.Performance Testing:

e Test the performance and scalability of the cloud storage
system using various metrics such as data transfer speed,
storage capacity, and number of concurrent users.

e Analyze the test results and optimize the system for better
performance and scalability.

o Investigate energy-efficient solutions for the Raspberry Pi-
based cloud storage system.

6.User Testing and Documentation:

e Conduct user testing with a group of beta testers to ensure
the cloud storage system is user-friendly and meets the
requirements.

e Document the design, implementation, and testing process
in a comprehensive report and user manual for future
reference.

o Create instructional videos or tutorials for users who are
new to the Raspberry Pi-based cloud storage system.
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Table 1: Comparison Table

We are comparing our private cloud solution using Raspberry
Pi with other popular cloud computing options to assess its
advantages and limitations in this project.

Fig 2: Hardware Setup VII. Result
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Fig 1: Project Flow Chart

Fig 3: Software configuration and Testing
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VIII Conclusion

In this project, we have explored the feasibility and
effectiveness of a private cloud solution using Raspberry Pi.
Our results indicate that a private cloud using Raspberry Pi can
be a cost-effective and efficient solution for small to medium-
sized organizations that require a dedicated cloud
infrastructure. By using Raspberry Pi boards, organizations can
achieve greater control and customization of their cloud
infrastructure, enhanced data security and privacy, reduced
costs, increased scalability, and easy deployment and
management. While the specific outcomes of a private cloud
using Raspberry Pi will depend on the specific implementation
and configuration of the cloud, our project demonstrates that
this solution can be a viable option for organizations looking to
build their cloud infrastructure. Overall, the use of a private
cloud using Raspberry Pi has the potential to significantly
improve the efficiency and cost-effectiveness of cloud
computing, and we recommend further research and
exploration of this technology.
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