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Abstract:

The rapid advancement of healthcare technology has emphasized the importance of continuous,
real-time monitoring of patients' vital signs and critical parameters. This project presents the design and
implementation of an integrated health monitoring system  The Innovative Security Solutions for Cloud-
Based Key Access approach introduces a sophisticated access management system specifically designed
for the digital environment, enabling smooth transitions and hierarchical access policies. This system
empowers data owners from various organizational units to utilize any public cloud infrastructure as
though it were a private cloud, ensuring stringent security. Regardless of their location, users within the
organization can securely access the community cloud, both within and outside the corporate network.

To control key access, our method leverages polynomial interpolation and Shamir’s Secret Sharing
algorithm. This approach is ideal for hierarchical organizational structures, offering a secure, flexible, and
tiered access mechanism. Through the use of topological collation in directed graphs, including self-loops,
only users with the necessary support from peers or higher-level users can access the key. This effectively
mitigates the challenges associated with migrating mission-critical data to the community cloud.
Additionally, our scheme significantly reduces storage overhead in both public and private contexts, while
maintaining efficient key derivation computations. From a security perspective, our solution is resilient
against collaboration attacks and ensures key in distinguishability. Importantly, the key is never stored,
thereby eliminating the risk of data breaches from key exposure. In essence, our key access management
system provides a robust solution for organizations seeking to exploit the benefits of public cloud systems
while maintaining strict control over access to sensitive data. It incorporates advanced security features,

reduces storage requirements, and removes the risks associated with key disclosure.

Index Terms — Cloud-Based Key Access, real-time monitoring, digital, location.
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l. INTRODUCTION

The surge in demand for storage solutions and the digitization of various services have greatly influenced
the adoption of cloud computing. This contemporary approach allows users to access their data anytime
and from anywhere. Consequently, our study introduces a novel method for accessing cloud storage
systems via third-party cloud providers. The primary goal of our approach is to offer a secure framework

that enables organizations with stringent security needs to effectively leverage public cloud infrastructure.

Cloud computing offers a diverse array of service models, such as Infrastructure as a Service (laaS),
Platform as a Service (PaaS), Software as a Service (SaaS), and Network as a Service (NaaS), among
others. Our study, however, is focused specifically on the Data Storage as a Service (DSaaS) model,
exploring the complexities and challenges involved in accessing and utilizing cloud storage efficiently.

Cloud deployment models can be categorized into four main types: public cloud, private cloud,
community cloud, and hybrid cloud. Public clouds are shared by multiple users, while private clouds are
dedicated to a single user, offering exclusive control over hardware, storage, and network resources.
Community clouds are designed for specific consumer communities, and hybrid clouds combine different
deployment models. Despite the cost advantages of public clouds, issues related to reliability,
accessibility, data integrity, and regulatory compliance have led organizations to reconsider their adoption.
Concerns about availability, business continuity, data lock-in, privacy, and auditability are among the
primary challenges associated with public cloud adoption.To address these issues, our proposed scheme
introduces additional security layers to ensure the secure transfer of critical data to a public cloud
environment. This scheme employs Newton's interpolation method, with-a particular focus on key access
control for organizational units (OUs) within a company. An_OU is a group within an organization
dedicated to a specific function or role. Our scheme considers factors such as group affiliation, privileges,
and rights to manage and extract the secret key. Additionally, the security protocol is designed to be
flexible and adaptable, accommodating the dynamic nature of Agile organizational structures, which

allows users to be part of multiple groups simultaneously.

In summary, the primary objective of our proposed scheme is to enhance the confidentiality of data stored
in a public cloud by adding extra security layers and implementing a flexible, key-based access control
system based on the organizational unit structure. This approach effectively addresses concerns related to
reliability, availability, data integrity, and regulatory compliance. Our comprehensive solution aims to
equip organizations with the necessary tools and mechanisms to securely and efficiently use public cloud
storage, thereby promoting the widespread adoption and benefits of cloud computing across various

industries.
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Preserving Search and Audit,” Journal of Computer Security, pp. 108-117, 2021.
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Findings: Comparative analysis helps in understanding strengths and weaknesses of different models.
Reference: Fernandez, Mujica, Bernal (2017), "Survey of Access Control Models for Cloud Computing,”
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[13]. Scalable and Secure Sharing of Personal Health Records in Cloud Computing Using
Attribute-Based Encryption, Authors: Li, Yu, Zheng, Ren, Lou.

Methodologies: Proposes a secure framework for sharing personal health records using attribute-based
encryption.

Problems Identified: Security and privacy issues in sharing sensitive health information.

Findings: Enhances data security and privacy, ensuring efficient and scalable sharing of health records.
Reference: Li, Yu, Zheng, Ren, Lou (2017), "Scalable and Secure Sharing of Personal Health Records in
Cloud Computing Using Attribute-Based Encryption,” Journal of Cloud Security, pp. 128-137, 2017.
[14]. Data Security and Privacy in Cloud Computing, Authors: Ristenpart, Tromer, Shacham,
Savage.

Methodologies: Discusses various security and privacy challenges and solutions in cloud computing.
Problems Identified: Security and privacy concerns due to multi-tenancy and external control.

Findings: Provides comprehensive solutions for enhancing data security and privacy in the cloud.
Reference: Ristenpart, Tromer, Shacham, Savage (2016), "Data Security and Privacy in Cloud
Computing,” Computing Research Repository, pp. 138-147, 2021.

[15]. A Survey on Cloud Computing Security: Issues, Threats, and Solutions, Authors: Hashizume,
Rosado, Fernandez-Medina, Fernandez.

Methodologies: Surveys security issues, threats, and solutions in cloud computing.

Problems Identified: Various security threats and challenges in cloud environments.

Findings: Identifies key issues and provides insights into effective security solutions.

Reference: Hashizume, Rosado, Fernandez-Medina, Fernandez (2018), "A Survey on Cloud Computing
Security: Issues, Threats, and Solutions,” ACM Journal on Computing and Communications, pp. 148-
157, 2023.

I1l. PROBLEM STATEMENT

The rapid evolution of healthcare technology has underscored the need for continuous, real-time
monitoring of patients' vital signs and critical parameters to enhance patient care and improve outcomes.
Traditional health monitoring systems, however, often lack integration, remote accessibility, and real-time
data processing, limiting their effectiveness in dynamic healthcare environments.Moreover, with the
growing reliance on cloud-based systems for data storage and access, healthcare organizations face

significant challenges in ensuring the security of sensitive patient data. Current cloud-based key access
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management solutions often fail to provide the necessary security and flexibility for hierarchical
organizational structures, leading to vulnerabilities, including unauthorized access, potential data breaches,
and inefficient key management processes.The dual challenge lies in developing an integrated health
monitoring system that can efficiently track and manage patient vitals in real-time while also ensuring that
the system's data is securely managed in a cloud environment. This necessitates a robust security
framework that can offer flexible, tiered access to critical data without compromising on security or

operational efficiency.

IV. EXISTINGSYSTEM
The development of this health monitoring system is significant for several reasons. First, it provides a
cost-effective solution for continuous patient monitoring, which can be particularly valuable in settings
with limited resources. Second, by automating the monitoring process and integrating multiple parameters
into a single system, it reduces the risk of human error and ensures that critical changes in a patient’s
condition are detected and addressed promptly. Finally, the use of remote monitoring and automated alerts
aligns with the growing trend towards telemedicine and digital healthcare, offering flexibility and
scalability in patient care. In our current scheme, participants utilize a multi-tenant cloud infrastructure,
which can introduce challenges related to compliance, security, and privacy. This is primarily because the
cloud storage provider operates externally, making the system accessible to any user who subscribes to the
service. Conversely, a private cloud addresses these concerns more effectively as it is maintained and
managed by the customer, situated externally, and access is limited to authorized users within the
organization.
Disadvantages:
1. Less Security
2. Less Information Privacy

3. All data can be placed in a common cloud

V. OBJECTIVES

This project aims to develop a multi-parameter health monitoring system that addresses the identified gaps
by integrating various sensor technologies to monitor 1V fluid levels, glucose levels, urine output, SpO2,
BPM, and body temperature. The primary objectives of the project are as follows:

1. Design and Implementation: To design and implement a system that can accurately monitor the
aforementioned health parameters using a combination of sensors and microcontroller technology.

2. Real-Time Data Display and Transmission: To enable real-time display of the monitored data on a local
LCD screen and facilitate remote monitoring through the Blynk platform.

3. Threshold-Based Alert System: To establish a threshold-based alert system that automatically notifies
healthcare providers when any monitored parameter exceeds its safe range, allowing for prompt

intervention.
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4. System Testing and Validation: To rigorously test the system for accuracy, reliability, and

responsiveness, ensuring it meets the requirements for practical use in healthcare settings.

VI. HARDWARE AND SOFTWARE REQUIRMENTS

Hardware Specifications:

1. Processor: Intel i3 or equivalent

2. RAM: Minimum 8GB

3. Hard Disk: 128GB minimum

4. Keyboard: Standard Windows keyboard
5. Mouse: Two or three-button mouse

6. Monitor: Any compatible monitor

Software Specifications:

1. Operating System: Windows 10
2. Server-side Script: Python 3.6
3. IDE: PyCharm

4. Libraries Used: Pandas, MySQL

5. Framework: Flask

VII. IMPLEMENTATION
Shamir’s Secret Sharing Algorithm:
Shamir's Secret Sharing (SSS) is a cryptographic technique devised by Adi Shamir, one of the co-creators
of the RSA encryption algorithm. This method splits a secret, such as a cryptographic key, into multiple
fragments, which are then distributed among various participants.
A notable characteristic of SSS is that the entire set of fragments is not necessary to reconstruct the
original secret. Instead, only a predetermined subset (threshold) of shares is required, enabling the
recovery of the secret even if some participants are missing.
SSS is often applied to secure keys used in combination with other encryption tools. For instance, when
protecting the access code to a vault, the code is encrypted using SSS, necessitating the participation of a
minimum number of board members to access it. This ensures the security of the vault even if some

members are unavailable.

Implementation:

Modules:

1. Cloud Service Provider (CSP)
2. Users
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1. Cloud Service Provider (CSP):

Login:

Functionality: This module enables CSPs to log in to the system using their email ID and password.
It ensures that only authenticated CSPs can access the system.

Details: The system verifies the credentials entered by the CSP against the stored data. If the credentials
match, access is granted; otherwise, an error message is displayed.

Security: The login process includes measures like encryption of passwords and secure session

management to prevent unauthorized access.

Add Group:

Functionality: CSPs can create new groups within the system by providing a unique group name.

Details: This involves specifying attributes such as the group name, type, and description. The newly
created group is then added to the database, making it available for users to join.

Purpose: This feature helps in organizing users into different groups based on projects, departments, or
any other criteria defined by the CSP.

View Group:

Functionality: CSPs can view a list of all groups created within the system.

Details: This includes viewing group details such as group name, type, description, and the list of
members. It provides an overview of group activities and membership.

Management: CSPs can manage these groups by adding or removing users, changing group attributes, or

deleting groups if necessary.

User Request:

Functionality: This module allows CSPs to review and respond to user requests to join groups.

Details: Users send requests to join specific groups. CSPs can view these requests and approve or deny
them based on the criteria set for group membership.

Control: This ensures that only authorized users become members of specific groups, maintaining the

integrity and security of group data.

Logout:

Functionality: CSPs can securely log out from the system.

Details: Logging out terminates the current session and ensures that no unauthorized actions can be
performed after the CSP leaves the system.

Security: This prevents session hijacking and unauthorized access if the device is left unattended.
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2. Users:

Register:

Functionality: New users can create an account by providing necessary details such as  name, email,
password, and address.

Details: The registration process includes form validation, email verification, and storing user details in
the database.

Purpose: This allows new users to gain access to the system and its features.

Login:

Functionality: Registered users can securely log in using their credentials.

Details: Similar to the CSP login, the system checks the provided credentials against the stored data and
grants access upon successful verification.

Security: Includes measures like encryption of passwords and secure session management to protect user

accounts.

View Groups:

Functionality: Users can explore and join available groups within the system.

Details: Users can browse through a list of groups, view group details, and send requests to join groups
that interest them.

Interaction: This feature promotes collaboration and communication among users with similar interests or

project goals.

Upload Files:

Functionality: Users can upload files to the groups they belong to, facilitating easy sharing and
collaboration.

Details: The system allows users to select files from their device and upload them to the group's storage.
These files are then accessible to other group members.

Purpose: This enhances teamwork by allowing group members to share documents, images, and other

resources necessary for their projects.

View Files:

Functionality: Users can access and view files shared by other members of their groups.

Details: Users can browse the files uploaded within their group, view file details, and download files as
needed.

Collaboration: This ensures that all group members have access to necessary resources and can stay

updated with the latest information.
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Send Request:

Functionality: Users can request access to specific files from other group members.

Details: When a user needs a file from another group, they can send a request specifying the file they
need. The owner of the file or the group must approve the request before access is granted.

Control: This feature maintains security and control over sensitive files, ensuring that only authorized

users can access them.

Logout:

Functionality: Users can securely log out from the system.

Details: Logging out ends the user's session, ensuring that their account and data remain secure.

Security: This prevents unauthorized actions and protects the user's information when they are not using

the system.

By implementing these modules, the system ensures a secure, organized, and efficient way for CSPs and
users to manage access, share resources, and collaborate effectively within a cloud-based environment.
Software Development Life Cycle (SDLC):

The process of software creation includes multiple stages to ensure the system's successful
implementation:

1. Requirement Gathering and Analysis: Identifying and documenting all system requirements in a
comprehensive document.

2. System Design: Designing the system architecture based on the gathered requirements, specifying
hardware and software resources.

3. Implementation: Developing the system in smaller modules, each tested for functionality through unit
testing.

4. Integration and Testing: Combining the modules into a cohesive system and conducting thorough
testing to identify and resolve any issues.

5. System Deployment: Deploying the system in the client environment or releasing it for public use.

6. Maintenance: Addressing any issues that arise in the customer environment post-deployment.
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FIG B: SYSTEM DEVELOPMENT CYCLE

Feasibility Study:

A detailed analysis is conducted to evaluate the project's viability, resulting in a business proposal with an
overview and initial cost estimates.

Economic Feasibility: Assessing the financial impact of implementing the system within the organization.
Designing the system to fit within budget constraints, primarily using free technologies.

Technical Feasibility: Evaluating the technical requirements and ensuring the system does not overburden
existing resources.

Social Feasibility: Assessing user acceptance of the system and ensuring effective training to promote user

confidence and constructive feedback.

VIIl. SYSTEM DESIGN
Input Design:
In an information system, input refers to the initial data that is processed to produce output. The input design
phase involves determining the most effective methods for data entry. Designers need to consider various
input techniques such as personal computers (PCs), Magnetic Ink Character Recognition (MICR), and
Optical Mark Recognition (OMR), among others. The quality of input directly influences the quality of the

system'’s output. Well-designed input forms and screens exhibit the following characteristics:

Specific Purpose: Effectively serve the intended purpose of storing, recording, and retrieving information.
Accuracy and Completion: Ensure proper and accurate completion of data entry.

Ease of Use: User-friendly, easy to fill, and straightforward.

Attention, Consistency, and Simplicity: Capture the user's attention while maintaining consistency and

simplicity.
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To achieve these objectives, input design considers the following:
1. Identifying required inputs for the system.

2. Understanding how decision users respond to different elements of forms and screens.

The objectives of input design include:

1. Designing data entry and input procedures.

2. Reducing input volume.

3. Designing source documents for data capture or exploring alternative methods of data capture.
4. Designing input data records, data entry forms, user interface screens, etc.

5. Implementing validation checks and developing real input controls.

Output Design:
Output design is a critical task in any system development process. During the output design phase,
designers determine the necessary types of outputs and integrate essential output controls and sample report

layouts.

The objectives of output design include:

Purposeful Output: Creating an output design that serves its intended purpose and avoids generating
unnecessary output.

User Requirements: Developing an output design that meets the specific needs of the end users.

Appropriate Quantity: Ensuring the output is produced in the right quantity—neither too little nor too much.
Format and Delivery: Formatting the output appropriately and directing it to the correct recipients.

Timeliness: Ensuring the output is available promptly to facilitate informed decision-making.

Use Case Diagram:

A use case diagram, part of the Unified Modeling Language (UML), is a behavioral diagram that originates
from use-case analysis. Its main purpose is to visually represent the functionality offered by a system,
highlighting actors, their goals (depicted as use cases), and any potential dependencies between these use

cases.

The primary objectives of a use case diagram are:

Showecase System Functions: Illustrate the system functions performed for each actor involved.

Depict Actor Roles: Display the roles played by actors within the system.

By employing a use case diagram, stakeholders gain a clear understanding of how the system operates and

the interactions between actors and use cases.
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FIG C: USE CASE DIAGRAM

Class Diagram:
In software engineering, a class diagram is a static structure diagram used within the Unified Modeling
Language (UML) to depict the structure of a system. Its purpose is to visually represent the classes within

the system, including their attributes, operations (or methods), and the relationships between them.

Key Objectives of a Class Diagram:

Visual Representation: Depict classes and their respective attributes and operations.

Illustrate Relationships: Show the relationships and dependencies between different classes.

Information Storage: Represent the specific information stored within each class.

System Organization: Showcase the organization and interconnections of the system’s structure.

By utilizing a class diagram, software engineers can gain valuable insights into the system's design, thereby
facilitating efficient development and maintenance processes.

Cloud Service provider Users

-Login -Register

+Add groups() -Login

+View Groups() +View Groups()

+User request() +Join in groups()

+Send Request() +upload files()

+accept req t) +view files()

+Logout() +send request()
+accept request()
+logout()

FIG D: CLASS DIAGRAM
Sequence Diagram:
A sequence diagram in Unified Modeling Language (UML) is an interaction diagram that illustrates the

sequence of interactions between processes within a system.
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Derived from a Message Sequence Chart, sequence diagrams are often known as event diagrams, event
scenarios, or timing diagrams. They are used to detail the order in which events occur and how processes

communicate with each other over time.

Cloud service System Users
provider
I T I
| 1: Login | |
1 ~ e |
|
2: Add Groups ’ :
3: Register :
T 4: Users Request ‘
> 5: Login
<
6: View Groups
» < 7: Join in group 7
8: Upload files
< 9: View Files
=
10: Send Request
T <
: 11: Accept Request T
13: Logout < 12: Download Fie |
’ ‘ 14: Logout
T - T

FIG E : SEQUENCE DIAGRAM
Collaboration Diagram:
A collaboration diagram utilizes a numbering system to depict the sequence of method calls within a
system. Each number represents the order in which methods are invoked. For example, in an order
management system, this diagram illustrates how objects interact and the sequence of their method calls.
Unlike a sequence diagram, which focuses solely on the timing of interactions, a collaboration diagram
emphasizes the organization and relationships between objects, providing a clear view of their arrangement

and interactions.

a a a
Cloud service provider System Users
; IgRegister 'n
a 1:Login
10: Send Request
11: Accept Reque
i > 12: Downlcad Fle -
2: Add Groups 5: Login 14: Logout
4: Users Request 7: Join in group
G View Groups 8: Upload files
9: View Files

FIG F: COLLABORATION DIAGRAM
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Deployment Diagram:
A deployment diagram illustrates the physical layout and arrangement of components within a system. It
details how these components are distributed across various nodes, which represent the physical hardware
used to host and execute the application. This diagram is closely associated with the component diagram,
providing a visual representation of how system components are deployed and interact across different

hardware environments.

Cloud Service Users
provider

FIG G: DEPLOYMENT DIAGRAM

Activity Diagram:

Activity diagrams are graphical representations that outline sequential activities and events within a system.
They include elements such as decision points, loops, and parallel processes to showcase how various
activities are performed in sequence. In the Unified Modeling Language (UML), activity diagrams are
employed to illustrate the flow of control within business processes and operational components, providing

a clear view of the system’s overall workflow and control structure

FIG H: ACTIVITY DIAGRAM
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Component Diagram:

A UML component diagram, often simply called a component diagram, is used to illustrate the arrangement
and interactions of physical components within a system. It focuses on modeling the implementation details
and ensuring that all necessary functionalities are addressed during development. Component diagrams offer
a visual representation of the system’s structure, detailing how components are organized and interconnected

to fulfill the system’s requirements.

<ccomponent>> @ <<component>> @
Cloud service provider Users

FIG I: COMPONENT DIAGRAM

ER Diagram:

The Entity-Relationship (ER) model employs an Entity-Relationship Diagram (ER Diagram) to design and
conceptualize a database. Serving as a blueprint, the ER model outlines the structure of a database through
its fundamental components: entity sets and relationship sets.

Entity Sets: Represent groups of similar entities, each characterized by attributes.

Relationship Sets: Depict the connections between entity sets.

In a Database Management System (DBMS), an entity often equates to a table or attribute. The ER Diagram
visually details the relationships between tables and their attributes, offering a comprehensive logical

structure of the database. For better comprehension, consider a simple ER Diagram that illustrates these

Concepts.
ogin "o
1 ’/"
/ 7
\ / s pioa
oups / . —
= \ / //’ _
\\ \ /4: - i = 2 File:
M \ y ] User — ——
N \ et s/ e e e
g = . \\\ \ l/ Ssngpes \ N\ \'\‘,\ T—— .
— - - \ '\ s » R
_— \ \ ™
; i / \ ’ %
Q \ \‘\ CCep Qu
// \ 3
/ 3 \ 3

Logout

FIG J: ER DIAGRAM
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Data Flow Diagram:

A Data Flow Diagram (DFD) is a prominent method for illustrating how information flows through a
system. It provides a graphical representation of system requirements, capturing a significant portion of the
system's functionality in a structured and clear manner.

Information Flow: A DFD shows how data moves into, within, and out of the system, including
modifications and storage points. This flow can be manual, automated, or a combination of both.

Objective: The primary goal of a DFD is to define the system's scope and boundaries.

Communication Tool: It facilitates effective communication between systems analysts and stakeholders,

laying the groundwork for system redesign and enhancement.

. = re=
e | 1 ]
(G E—

5 [ Add Grows | Sand Request |
g 1 I e } ‘JK )
V i

\l Send Request [ <l

Accept
Request

.

S
I

% Logout

FIG K: DATA FLOW DIAGRAM

IX. RESULT AND DISCUSSION

A. CSP Login Page:

Cloud Service Provider Login

|
FIG L: CSP LOGIN PAGE

Cloud Service Providers (CSPs) can log in using their pre-registered login ID and password.
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B.Add Groups:

FIG M: ADD GROUPS
Users can create groups by specifying the group name, type, and description.

C. View Groups:

Groupdescription
adbc

xyx

FIG N: VIEW GROUPS
CSP users can view all groups they have created upon logging in.

D. User Requests:

Address

Tiupatry

FIG O: USER REQUESTS

Users can send requests to join groups created by CSPs, who then approve these requests.
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E.User Login:

Register

Login Page

.

FIG P: USER LOGIN
Users log in with their registered user ID and password.

F.Upload File:

Upload File File Request

Upload Files

Select Group Name v

Choose File No file chosen

FIG Q: UPLOAD FILE
After joining groups, users can upload files related to their work, which are accessible only to group
members.
G. My Files:

Filename

e Dt

FIG R: MY FILES
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Users can view the files they have uploaded within the CSP.

H. All Files:

File Request

FEilename

FIG S: ALL FILES

Users can view and request access to files uploaded by different group members. Downloading requires

approval from the file owner.

I. File Request:

Receiveremail

Kumar@gmai com

FIG T: FILE REQUEST
Users from one group can send file access requests to users from another group.

8.10 Response File:

All Files

FIG U: RESPONSE FILE
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All members of the group owning the file must approve the access request. Only after unanimous approval

can the requesting user view or download the file.

CONCLUSION

The proposed access control scheme presents a computationally efficient method for key derivation,
effectively integrating the security of a private cloud with the functionality, accessibility, and cost-
efficiency of the public cloud. Utilizing the public cloud allows organizations to benefit from enhanced
reliability and reduced maintenance and management overhead.

Future enhancements for the access control scheme focus on several key areas. Performance optimization
will be a priority, ensuring the system can efficiently handle increased computational demands. Exploring
scalability and elasticity will allow the scheme to adapt seamlessly to varying workloads. Integrating
advanced threat detection methods using Al and behavior analytics will enhance security. Additionally,
incorporating emerging technologies such as edge computing and loT will expand the scheme's
capabilities and applications. Efforts towards standardization will ensure interoperability and compliance
with industry standards. Improving user experience will make the system more accessible and user-
friendly. Finally, investigating distributed key management and blockchain technology will further
enhance security and efficiency, positioning the scheme to meet future cloud security challenges
effectively.
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