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ABSTRACT

The integration of Quantum Machine Learning (QML) into cloud-based security
services represents a transformative shift in cybersecurity. By leveraging quantum
computing’s ability to process data exponentially faster than classical systems, QML
enhances cloud security with real-time threat detection, anomaly recognition, and
intrusion prevention. It introduces quantum-inspired algorithms, quantum versions
of classical algorithms, and hybrid quantum-classical models, each offering unique
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advantages in processing speed and scalability. However, the rise of quantum
computing also threatens conventional encryption methods like RSA and ECC,
necessitating the development of quantum-resistant encryption techniques. Despite
challenges posed by current quantum devices, QML’s potential to revolutionize
cloud security is immense, providing faster, more efficient, and robust protection
against evolving cyber threats.

1. INTRODUCTION

Quantum computing capabilities in cloud computing have preconditioned major
breakthroughs in developing quantum computing which is a fast-evolving branch
of computer science (Malhotra, 2022). The unification between cloud services and
quantum computers has brought about new possibilities, especially in the field of
quantum machine learning (QML) that has achieved outstanding developments
over the past years. This paper investigates the symbiotic nature between cloud
platforms and quantum computing, in particular, the way such compilation can bring
quantum resources closer to the machine learning process. The concept of quantum
computing has also been opened up because cloud-based quantum computing has
removed common impediments, including the requirement of expert machinery and
knowledge Whyte, 2024).

What is more, the growth of volume and complexity of data with an exponential
scale has only boosted the development of machine learning, which still serves
as the foundation of artificial intelligence (AI) (Anagolum et al., 2024). Machine
learning Quantum computing in clouds in a way is transforming the form of data
analytics and decision-making, which may even be subjective to quantum-improved
algorithms over their classical analogs. The paradigm change between quantum
computing and machine learning announces a new bountiful era of inventions in
Al and data-driven technologies.

216



12 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-

global.com/chapter/quantum-machine-learning-in-cloud-

based-security-services-and-applications/385476

Related Content

Assessing the Antecedents of User Intention to Use Mobile Payment
Services in the Context of Emerging Markets

Sonali Singh, Luis-Alberto Casado-Arandaand lviane Ramos de Luna (2020). Impact
of Mobile Services on Business Development and E-Commerce (pp. 144-163).

www.irma-international.org/chapter/assessing-the-antecedents-of-user-intention-to-use-mobile-

payment-services-in-the-context-of-emerging-markets/238252

Mobile Services in School Libraries
(2026). Advancing Library Services for Mobile Users (pp. 271-304).

www.irma-international.org/chapter/mobile-services-in-school-libraries/395747

The Future of Language Learning: A Blend of Reality and Virtuality

Ali Rahmanipurand Moein Shokri (2026). Transforming Language Education Through
Mobile Technology Integration (pp. 285-314).
www.irma-international.org/chapter/the-future-of-language-learning/404267

Integrating Mobile Technology Into Traditional Language Instruction:
Challenges and Solutions

Mustafa Kayyali (2026). Transforming Language Education Through Mobile
Technology Integration (pp. 1-30).
www.irma-international.org/chapter/integrating-mobile-technology-into-traditional-language-
instruction/404258

Improving an App for Visually Impaired Travelers: EMT Malaga Case Study
Sebastian Molinillo, Francisco J. Liébana-Cabanillas, Diego Gomez-Carmonaand
Miguel Ruiz-Montafiez (2020). Impact of Mobile Services on Business Development
and E-Commerce (pp. 164-185).
www.irma-international.org/chapter/improving-an-app-for-visually-impaired-travelers/238253



http://www.igi-global.com/chapter/quantum-machine-learning-in-cloud-based-security-services-and-applications/385476
http://www.igi-global.com/chapter/quantum-machine-learning-in-cloud-based-security-services-and-applications/385476
http://www.igi-global.com/chapter/quantum-machine-learning-in-cloud-based-security-services-and-applications/385476
http://www.irma-international.org/chapter/assessing-the-antecedents-of-user-intention-to-use-mobile-payment-services-in-the-context-of-emerging-markets/238252
http://www.irma-international.org/chapter/assessing-the-antecedents-of-user-intention-to-use-mobile-payment-services-in-the-context-of-emerging-markets/238252
http://www.irma-international.org/chapter/mobile-services-in-school-libraries/395747
http://www.irma-international.org/chapter/the-future-of-language-learning/404267
http://www.irma-international.org/chapter/integrating-mobile-technology-into-traditional-language-instruction/404258
http://www.irma-international.org/chapter/integrating-mobile-technology-into-traditional-language-instruction/404258
http://www.irma-international.org/chapter/improving-an-app-for-visually-impaired-travelers/238253

