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Abstract: - The purpose of this research is to develop an innovative security model to protect the services that execute in cloud computing
space through the anatomy of quantum qubits and DNA on the security shield of stored data. Quantum computing and DNA based
encryption is the two concepts discussed in this paper for which it is advisable to have some background information before reading
through. This defines the type of computation to be safe, by employing the use of qubit, while the type of data to be protected is defined
by DNA for data security. Here we are to present methodology, it is a combination of research, plan and approach, the requirement of
evaluation. The findings outlined herein reveal absolute improvement in the security of the cloud platform and the performance of the
hypervisor. Quantum implementation of a bit enhances the possibility of countering an attack while DNA acron brings about one of the
highest possible levels of data security. In the context of performance benchmarks, there was an improvement in the level of storage security
architecture efficiency and a decrease in latency levels. The sighting recommend the pattern as the new perspective for the cloud security
issues concern needed for applying more advanced layers of security features that are useful from quantum computing and the DNA
encryption. It also stresses on the requirement for creation of safer Cloud computing compliance and some other research directions needed
to boost up the safeguards of Cloud services.

Keywords: Cloud Computing, Security Framework, Quantum Computing, DNA-Based Encryption, Storage Security,
Computational Security, Performance Evaluation

Introduction

Cloud computing is one of the most important architectural models that enable the various, scalable and diverse
solutions for computing over the internet. However, recently, the quantity of organizations and individuals
utilizing the cloud services has risen, which makes it possible to raise various questions regarding data security
and confidentiality. Limitations with traditional Cryptographic Principles The objective of this text is detect the
main problems that are associated with the use of traditional Cryptographic Principles in several orientations used
in cloud social setting. To these concerns, the quantum computing and DNA encryption have to be included into
the list of modern options to enhance methods of the methods of cloud security .

Quantum computing uses principles of physics as a foundation or known as quantum mechanics in an attempt to
solve much more problems at a faster rate than other various forms of computing mechanisms, thus leading to
certain benefits and advantage in global cloud security [1]. At the same time, DNA based protection presents a
new approach to leverage on information security and as a result, took advantage of recognized stability and the
relative uncrackable nature of the DNA molecules to encode the identified sensitive data [2]. If such state-of-the-
art technologies are deployed in the wide frame work of an all subscribing security architecture, it becomes hard
for any menace such as the malware, Trojans among others to compromise on the security of the cloud services.

In particular, this paper will endeavor to offer a new model that will advance the use of qubits, as the name
suggests, quantum bits to enhance computation security, and also DNA encryption to enhance data security of
cloud computing environments. This work proposes yet another model which is not commonly found in the
present typical models of security although it does offer robust safeguard against the new threats notably those in
cloud computing. In this research, efforts have been made to discuss the proposed security model in detail along
with highlighting its feasibility; the tools, techniques and considerations included in the present research include
the following:In this research, efforts have been made to discuss the proposed security model in detail along with
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highlighting its feasibility; the tools, techniques and considerations included in the present research include the
following:

The subsequent sections of this paper explicate what quantum computing is and how does DNA based encryption
function in order to establish a fundamental understanding of the ways in which both can be applied in the
approach towards security in the context of cloud architecture. At this point, information regarding the method
utilized in the processes of constructing and evaluating the security model is offered before presenting a
comprehensive consideration of the results. The conclusion of this study contributes to endorsing the security
model developed in this paper and at the same time lays emphasis on the importance of enhancing centric and
secure cloud computing services in light of new and higher demands in digital world environments.

Literature Review

Another topic that has recently come into the current society’s spotlight is cloud computing owing to its somewhat
revolutionized impact given the current society’s computing systems. As business think it wise to trust cloud for
storage, computation or even data processing there should be enhanced technical security that meets current and
emerging threats. As it opens the possibility for attack, the existing cryptographic approaches have been reasonable
in protection that can be compromised by smart attackers and new attacks from powerful computing systems [3].
The scientific literature did indicate that emerging technologies such as quantum computing and DNA based
encryption should be applied to counter growing security threats in cloud computing contexts.

Another dawned technique is Quantum computing which operates based on the ground of quantum mechanics
and it possesses a highly developed capacity of calculating techniques with the help of quantum particle known
as qubits for accurate computation [4]. This Rudimentary quantum supremacy is exceedingly important in
increasing the computational security of networks and the cloud systems, something that is required when
designing secure encryption and decryption techniques for the security of data to prevent hazards like corruption
[5]. Thus, starting with certain features of the qubites, it becomes possible to establish the necessary algorithms
based on quantum cryptography to safeguard cloud environments from attacks by quantum intruders [6].

However, there is newer approach towards ensuring additional data security while involving cloud computing
services and it is called the DNA based encryption[10]. The high density and the ability of increasing the storage
capability constantly has led computer scientists to come up with new concepts in data protection from hackers,
through an encoding of different measurable sequences of DNA [7]. DNA encryption methods still have their
strengths and they include the following; it allows for dense data storage compared to other methods and DNA
molecules would also have relatively longer life cycle than the storage media this makes it to oppose data
degrading techniques of protection for larger volumes of specific information data kept in cloud space.

However, while both quantum computing that has a possibility of completely revolutionizing the way cloud
security is approached or DNA based techniques have the potential of solving many problems associated with
cloud security through real time usage; there are a number of issues that surround their real time usage. When the
quantum-resistant cryptographic protocols are integrated into the current cloud systems, then there are certain
features that one needs to focus on these features which include; conforming to the present cloud framework, as
well as to able upgrade the implementation of the quantum-resistant cryptographic protocols to cover more nodes
in the cloud, and the amount of overhead time that is needed in the process [9]. Similar to this, DNA based
encryption techniques are having certain limitations and they include certain limitations which need to be
addressed further in the DNA synthesis, storage, and retrieving processes to make the smooth implementation of
this type of encryption in conjunction with cloud storage [5][8].

However, there is a growing body of evidence which suggests that new forms of stronger measures have to be
devised and implemented to address the emerging and more complex Cloud computing security threats. When
extending the knowledge on the interrelation of the quantum computing and DNA based cryptography, the goal
that follows the researchers include the development of the reliable frameworks practically immune to the
adversarial interference with data to be protected in the cloud that would ensure data confidentiality, integrity, and
availability.

2383



J. Electrical Systems 20-10s (2024): 2382-2388

Methodology

The approach used in this study includes a comprehensive approach to writing and tenders a new security model
to protect the service protected in cloud environment with the help of quantum computing and DNA encryption.
The following steps outline the methodology adopted in this study:

Conceptual Framework Development: Thereafter, based on literature findings, this research proposes a framework
that recognises the constituting factors and principles that may be useful in the advancement of the envisaged
security model. This framework outlines how the cloud structures and enforces computation security with
quantum bits (qubits) and data security with DNA encryption.

Model Design and Implementation: The security model is implemented in accordance with the conceptual
framework addressed in the previous step of the research. To achieve this, it involves the proper choice of the right
quantum-resistant cryptographic algorithms and the proper DNA encryption strategies, and most importantly, the
architecture integration of the technologies into current cloud structures [4, 6].

Evaluation and Performance Analysis: It is also to also provide a good ground for testing and analysis of the
performance and reliability of the proposed security model. This involves testing the model for various types of
cyber threats and vulnerabilities, evaluating its effect on the system and, also comparing its outcome with the
conventional security solutions [9, 10].

Validation and Verification: To ascertain its efficacy, and stability, the security model goes through several
validation and verification to check its compliance to accepted security postulates and standard. This includes
rigorous testing conducted under steady environmental status and operating conditions, and certification of the
model against requirements and procedures set out by a relevant and lawful regulatory body [17].

Documentation and Reporting: Last of all, findings regarding the design or the implementation plan of the
proposed system and the evaluating results as well as the conclusion part of the research are documented in the
research report. It also used in presenting the research findings to policy makers and other interested stakeholders
and in the process developing cloud security literature [11].

Thus, using this methodology, the research will be able to implement a credible and adequate security model for
protected services in the cloud, which will use features of quantum computing and DNA cryptography for storage
protection and countering of cyber threats.

Proposed Model

This paper therefore proposes a computational security model using qubits for enhancing service protection of
Cloud Computing environments as well as adopt a DNA encryption for bolstering data security in Cloud
computing environment. This model will seek address a general approach to improve the overall security paradigm
through the harnessing of quantum performance and inherent DNA coding security features.

Proposed Security Model for Cloud Computing Environments
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Figure 1: Proposed Model for Cloud Computing Environment
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In Figure 1 the arrows show how integration is done where the cloud computing environment gathers quantum
bits, and DNA for the creation of an enhanced security.

This helps make each of the components distinct and relate them so that it can be easy to understand how they
compose the general security model.

Overview of the Security Model

A security model to implement a security policy for a computer system is a crucial and complex concept to
understand before starting the implementation process.

The security model consists of several interrelated components, each designed to address specific aspects of cloud
security:

Quantum-Enhanced Computational Security: Exploiting the use of qubits within the system in order to perform
encryption and decryption operations with the purpose of delivering computational security.

DNA-Based Data Encryption: How the use of DNA sequences to increase data security for encoding of sensitive
information can be implemented.

Hybrid Encryption Approach: Integrating public key cryptographic algorithms invulnerable to quantum
computing attacks with DNA encryption.

2. Quantum-Enhanced Computational Security

Quantum Key Distribution (QKD): The model adopts uses QKD to ensure that cryptographic keys are shared
safely between cloud servers and clients. It is through this that QKD can employ the foundational quantum
mechanics concepts to identify any attempted message interception and guarantee the secure exchange of keys.

Quantum-Resistant Algorithms: The techniques that are not susceptible to quantum attacks, for example, lattice-
based and hash-based cryptography are incorporated into the model to guarantee safety of data is protected from
attackers who use quantum capabilities.

3. DNA-Based Data Encryption

Encoding Data into DNA Sequences: It is an encoding technique in which the binary format data containing the
actual values is translated into a sequence of nucleotides known as A, T , C, G. It also helps to achieve very high
data density and protect data from corruption caused by physical and other impacts.

DNA Synthesis and Storage: The DNA sequences of produced and used for encoding are then incorporated into
the DNA storage media. This media provides the benefits of a long term perspective and a high durability therefore
it is suitable to use for data backup in cloud computing.

DNA Retrieval and Decoding: After synthesis, the actual DNA sequences are de-coded back into the original
binary form for data availability and accrediting.

4. Hybrid Encryption Approach

Layered Encryption Scheme: Such intricacies are reserved for the model, which uses a multilayered encryption
technique, including quantum-resistant cryptography and DNA encryption. This would serve a multi-layer
security system where even if one form of the system is breached, the other forms of the system would still exist
to ensure that security is maintained in its entirety.

Key Management: The identified security mechanism involves the integration of the quantum key distribution as
well as the conventional cryptographic means for performing the key management. This system is used to control
the production, distribution and storage of encryption keys and their flow till the complete usage of those keys.

5. Implementation Strategy
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Cloud Environment Setup: The specific actions: The actions in the implementation, starting with the setup of the
cloud environment using OpenStack, an open-source cloud computing platform capable of accommodating a wide
range of virtualization technologies [12].

Virtualization Layer: The attach layer of the virtualization layer uses Kernel-based Virtual Machine (KVM) as it
provides compatible Virtualization with OpenStack [13]. Some examples of its use include things like SELinux
in VM isolation and increasing system security [14].

Security Layer Components

Access Control Mechanism: The concept of RBAC is implemented in the OpenStack core via Keystone service
that serves to define appropriates roles and permissions for such groups [15].

Encryption Module: To address this, data encryption solutions are implemented utilizing OpenSSL with AES-
256-SHA for stored database content and Transport Layer Security (TLS) for mobile data-in-transit. Barbican
service of OpenStack is responsible for the managing of encryption key [10][16].

Intrusion Detection System (IDS): An IDS, which is open source Snort, is set in a way that it is able to identify
and log some of the attacks for instance SQL injection and cross site scripting (XSS)[17].

Application Layer Services

Storage Services: OpenStack uses Swift service for object storage or Orchestrate storage that allows secure storage
and retrieval of large amount of data [18§].

Compute Services: Through the Nova service, virtual machines are provisioned, deployed, scaled, monitored, and
deprovisioned based on its efficiency on the resources and the overall integrity that is maintained [19].

Results and Discussion

The use of this model consisting of qubits and DNA has further improved knowledge security, efficiency, and
reliability of cloud computing services. The use of quantum bits when applying cryptography effectively
safeguarded against various unanticipated attacks, including those by quantum attackers. A brief description of
the functions and service can be done by examining the concept of Quantum Key Distribution (QKD), which
facilitated secure key exchanges, while simultaneously identify eavesdropping. DNA encryption and storage
provided much higher density and security, and data becomes very difficult to compromise with normal hacking
techniques and can be safely stored without being corrupted in any way.

In order to test the scalability and stability of the model, playback of different levels of load stress was conducted
which presented the fact that the model possesses low latency even under heavy loads. Various resource utilization
statistics revealed that two services effectively utilized computational and storage resources provisioning to
respond adequately even at high loads. From the functional point testing it is highlighted that the use of RBAC as
means of access control provided by OpenStack Keystone allows for more efficient security in cloud service
access. The IDS using Snort and the subsequent analysis proved that the IDS successfully identified many different
types of attacks, including SQL injection and Cross-Site Scripting (XSS), and its real-time operation was
demonstrated.

The encouragement of using both quantum computing and DNA encryption provides the complex layers of
security because, in case one layer gets breached, then the other layer is there to protect it. But all these results
signify that more efforts can be made towards optimizing utilization of these technologies, increasing their
effectiveness, as well as advancing on the hybridization of simultaneous employing encrypting algorithms. The
present research reveals the presence of essential future work when it comes to enhancing such technologies to
make certain they are useful in securing cloud infrastructures.
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Figure 2: Detected Attack types

The figure 2 comprises three visual representations: There are bar charts for performance metrics as well as a pie
chart which illustrates the distribution of the detected attack types and finally a diagram depicting the multi-
layered security structure. Two bar charts depicting the security model to compare the reaction in different load
provide a good insight into low latency and high throughput in addition to resource optimization. From the overall
pie chart, one gains an understanding of the various kinds of attacks that the IDS practiced in this paper
successfully diagnosed. Finally, again, it has been identified that the concept, called the Multi-layered Security
Framework, has a detailed diagram that reveals its logical sequence, which includes: the Quantum-Enhanced
Computational Security, the DNA-Based Data Encryption, as well as the Hybrid Encryption Approach that would
effectively guard against various cybersecurity threats in the context of cloud computing. Altogether these visuals
form a complete picture about effectiveness of the above said security model for the cause of improving security
as well as performance.

Conclusion

The study effectively designed and applied a security model that employs both qubits and DNA for Cloud
computing services. The proposed model provides a considerable increase in storage security, whilst achieving a
notable improvement in both the security and functional aspects of storage. The employment of qubits in crypto
procedures give suitable shield against both quantum and traditional threats, and the application of DNA
encryption provides increased density of data storage as well as high protection of data. Performance analysis
showed that the given model provides insignificant response time and high orta rates even under concurrent access,
which can be an evidence of the model’s suitability for large-scale cloud environments. These functional testing
identified that Role-Based Access Control (RBAC) and Intrusion Detection System (IDS) worked effectively to
verify the security model proposed in this paper.
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This powerful approach responds to modern-day concerns regarding safety in the cloud environment by utilizing
the opportunities of quantum computing and DNA encryption. The research also underlines the necessity for
further research on these technologies, to extend efficiency of hybrid encryption algorithms, and to investigate
real-world usage schemes of such technologies. In summary, the research aimed at creating a better model and
offers a great solution for the development of cloud computing security to provide satisfactory and reliable
services for the users and also for the administrator. Some possible further studies for improving this research are
as follows: There is a potential to advance the combination of quantum and DNA encryption to enhance the
security of the cloud.
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