cyber security research topics

cyber security research topics encompass a broad range of areas vital to protecting digital
infrastructure, data, and privacy in an interconnected world. As cyber threats evolve rapidly, ongoing
research is essential to develop advanced defense mechanisms and improve security protocols. This
article explores key areas within cyber security research, including emerging challenges, innovative
solutions, and critical technologies. Topics such as threat detection, cryptography, network security,
and privacy preservation are discussed in detail. Additionally, the article highlights current trends and
the future direction of cyber security research. Understanding these topics provides valuable insights
for academics, professionals, and policymakers aiming to strengthen cyber resilience. Below is an
overview of the main sections covered in this comprehensive guide.
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Emerging Threats in Cyber Security

Identifying and understanding emerging threats is a critical area within cyber security research topics.
As attackers develop new methods, defensive strategies must adapt accordingly. Research in this
domain focuses on analyzing novel attack vectors, malware evolution, and sophisticated cyber-
espionage techniques. Key challenges include combating ransomware, zero-day vulnerabilities, and
advanced persistent threats (APTs) that target critical infrastructure and enterprises.

Ransomware and Malware Evolution

Ransomware attacks have surged in frequency and sophistication, encrypting victim data and

demanding payment. Research efforts aim to detect ransomware behaviors early and develop

effective mitigation strategies. Additionally, malware continues to evolve with polymorphic and
metamorphic capabilities, making traditional signature-based detection insufficient.

Zero-Day Vulnerabilities

Zero-day vulnerabilities pose significant risks since they are unknown to vendors and security
communities. Research focuses on proactive vulnerability discovery, automated patch generation,



and behavioral analysis to anticipate and neutralize these threats before exploitation.

Advanced Persistent Threats (APTSs)

APTs represent highly targeted, stealthy attacks often sponsored by nation-states. Research explores
threat intelligence sharing, anomaly detection, and machine learning techniques to identify and
counter prolonged intrusion campaigns.

Advanced Cryptographic Techniques

Cryptography remains a cornerstone of cyber security research topics, ensuring confidentiality,
integrity, and authentication of data. Advances in cryptographic algorithms and protocols address the
growing need for secure communication in various applications, from financial transactions to cloud
computing.

Post-Quantum Cryptography

With the advent of quantum computing, traditional cryptographic schemes like RSA and ECC face
potential obsolescence. Research into post-quantum cryptography focuses on developing algorithms
resistant to quantum attacks, ensuring long-term data security.

Homomorphic Encryption

Homomorphic encryption allows computations on encrypted data without decryption, enabling secure
data processing in untrusted environments. Research is directed at optimizing efficiency and
practicality for real-world applications.

Blockchain and Cryptographic Protocols

Blockchain technology leverages cryptographic principles to ensure decentralized trust and data
immutability. Research topics include consensus algorithms, smart contract security, and privacy-
enhancing techniques within blockchain systems.

Network Security and Intrusion Detection

Securing networks against unauthorized access and attacks is a fundamental focus of cyber security
research topics. This area covers the development of intrusion detection systems (IDS), firewalls, and
network monitoring tools that identify and prevent malicious activities.



Intrusion Detection Systems (IDS)

IDS research emphasizes enhancing detection accuracy and reducing false positives. Approaches
include signature-based, anomaly-based, and hybrid detection methods, often combined with artificial
intelligence and machine learning for adaptive security.

Firewall Technologies and Network Segmentation

Firewalls and network segmentation strategies help isolate and protect sensitive network segments.
Research involves improving firewall rules automation, dynamic access control, and integration with
zero-trust architectures.

Secure Network Protocols

Developing and analyzing secure communication protocols is vital to prevent interception and
tampering. Research includes advancements in Transport Layer Security (TLS), Internet Protocol
Security (IPsec), and emerging protocols tailored for Internet of Things (loT) environments.

Privacy Preservation and Data Protection

Protecting user privacy and sensitive data represents a critical dimension of cyber security research
topics. This area investigates techniques to ensure data confidentiality, compliance with regulations,
and user control over personal information.

Data Anonymization and De-identification

Research focuses on methods for anonymizing datasets to prevent re-identification while maintaining
data utility for analysis. Techniques include k-anonymity, differential privacy, and synthetic data
generation.

Access Control and Identity Management

Effective access control models and identity management systems are essential for enforcing data
protection policies. Research explores attribute-based access control (ABAC), multi-factor
authentication, and decentralized identity solutions.

Regulatory Compliance and Privacy Frameworks

Adhering to privacy regulations like GDPR and CCPA requires ongoing research into compliance
mechanisms, audit tools, and privacy impact assessments to guide organizations in data protection
best practices.



Cyber Security in Emerging Technologies

Emerging technologies introduce unique security challenges, making them prominent cyber security
research topics. Areas such as the Internet of Things (loT), artificial intelligence (Al), and cloud
computing require specialized security approaches to address their vulnerabilities.

Internet of Things (loT) Security

loT devices often have limited resources and weak security controls, making them attractive targets.
Research aims to develop lightweight encryption, secure firmware updates, and anomaly detection
tailored for lIoT ecosystems.

Artificial Intelligence Security

Al systems themselves can be targets of attacks, including adversarial machine learning and data
poisoning. Research addresses securing Al models, ensuring robustness, and detecting malicious
inputs.

Cloud Security

Cloud environments pose risks related to multi-tenancy, data breaches, and insider threats. Research
focuses on secure cloud architectures, encryption techniques for cloud storage, and continuous
monitoring solutions.

Human Factors and Cyber Security Awareness

Human behavior significantly influences cyber security effectiveness, making this a vital research
area within cyber security research topics. Research addresses how to enhance user awareness,
reduce human error, and foster a security-conscious culture.

Social Engineering and Phishing Defense

Social engineering attacks exploit human psychology rather than technical vulnerabilities. Research
investigates detection techniques, user training methods, and automated phishing prevention tools.

Security Usability and User Experience

Improving the usability of security tools encourages adoption and compliance. Research explores
designing intuitive interfaces, minimizing security fatigue, and balancing security with convenience.



Training and Awareness Programs

Effective training programs tailored to different user groups are essential for raising cyber security
awareness. Research evaluates the impact of various educational techniques and gamification on
behavior change.
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Frequently Asked Questions

What are the emerging trends in cyber security research for
2024?

Emerging trends include Al-powered threat detection, zero trust architectures, quantum-resistant
cryptography, and enhanced privacy-preserving technologies.

How is artificial intelligence impacting cyber security
research?

Al is being leveraged to detect sophisticated cyber threats in real-time, automate threat response,
improve anomaly detection, and predict potential vulnerabilities before exploitation.

What role does quantum computing play in cyber security
research?

Quantum computing poses both a threat and an opportunity; research focuses on developing
guantum-resistant algorithms to safeqguard data against future quantum attacks and exploring
guantum cryptography for secure communication.

Why is zero trust security a popular research topic in cyber
security?

Zero trust security challenges traditional perimeter-based models by continuously verifying user and



device identities, reducing insider threats, and minimizing attack surfaces, making it a crucial area of
research.

What are the challenges in securing Internet of Things (loT)
devices?

Challenges include limited device resources, diverse hardware and protocols, lack of standardized
security measures, and vulnerability to large-scale botnet attacks, prompting ongoing research into
lightweight encryption and secure firmware updates.

How is cyber security research addressing privacy concerns?

Research is focusing on privacy-enhancing technologies such as homomorphic encryption, differential
privacy, secure multi-party computation, and decentralized identity management to protect user
data.

What advancements are being made in ransomware detection
and prevention?

Advancements include Al-driven behavior analysis, real-time network traffic monitoring, improved
backup and recovery protocols, and developing automated incident response strategies.

How important is human factor analysis in cyber security
research?

Human factors are critical as social engineering remains a common attack vector; research is
exploring user behavior analytics, effective security training, and designing more intuitive security
systems to reduce human error.

What are the current research focuses on cloud security?

Research focuses on securing multi-cloud environments, enhancing data encryption methods,
improving identity and access management, and developing tools for continuous compliance
monitoring in cloud infrastructures.

Additional Resources

1. Applied Cryptography: Protocols, Algorithms, and Source Code in C

This seminal book by Bruce Schneier provides an in-depth exploration of cryptographic techniques
and their practical applications in securing digital communication. It covers a wide range of
algorithms, including symmetric and asymmetric encryption, hashing, and key exchange protocols.
The book also offers source code examples in C, making it a valuable resource for researchers and
practitioners looking to implement cryptographic solutions.

2. The Web Application Hacker's Handbook: Finding and Exploiting Security Flaws
Written by Dafydd Stuttard and Marcus Pinto, this comprehensive guide delves into the
methodologies used to identify and exploit vulnerabilities in web applications. It covers topics such as



SQL injection, cross-site scripting, and session management flaws, providing practical techniques and
tools for security testing. This book is essential for researchers focusing on web security and
penetration testing.

3. Security Engineering: A Guide to Building Dependable Distributed Systems

Ross J. Anderson's book presents a broad overview of security principles and practices for designing
robust systems. It discusses threats, attacks, and defenses across various domains, including
hardware, software, and networks. The book emphasizes real-world case studies, making it an
authoritative text for cybersecurity researchers interested in system security design.

4. Machine Learning and Security: Protecting Systems with Data and Algorithms

This book explores the intersection of machine learning and cybersecurity, highlighting how data-
driven techniques can enhance threat detection and response. It covers adversarial machine learning,
anomaly detection, and automated vulnerability discovery. Researchers investigating the use of Al in
cybersecurity will find this book particularly relevant.

5. Practical Malware Analysis: The Hands-On Guide to Dissecting Malicious Software

Michael Sikorski and Andrew Honig provide a practical approach to understanding and analyzing
malware. The book covers static and dynamic analysis techniques, tools, and case studies that help
researchers uncover malware behavior and develop mitigation strategies. It's a critical resource for
those studying malware threats and reverse engineering.

6. Network Security: Private Communication in a Public World

Authored by Charlie Kaufman, Radia PerlIman, and Mike Speciner, this book offers comprehensive
coverage of network security protocols and architectures. Topics include IP security, SSL/TLS,
firewalls, and intrusion detection systems. The text is well-suited for researchers focusing on
protecting data transmission and network infrastructure.

1. Cybersecurity and Cyberwar: What Everyone Needs to Know

By P.W. Singer and Allan Friedman, this book provides an accessible yet thorough overview of the
cybersecurity landscape, including policy, strategy, and technical aspects. It addresses contemporary
challenges such as cyber espionage, hacking, and digital privacy. Researchers interested in the socio-
political dimensions of cybersecurity will find this work insightful.

8. Hacking: The Art of Exploitation

Jon Erickson's book delves into the technical foundations of hacking, covering programming, network
communications, and exploitation techniques. It emphasizes understanding underlying systems to
identify vulnerabilities effectively. This resource is invaluable for researchers who want a deep,
technical grasp of offensive security methods.

9. Zero Trust Networks: Building Secure Systems in Untrusted Networks

Authored by Evan Gilman and Doug Barth, this book introduces the Zero Trust security model, which
advocates for continuous verification of all users and devices regardless of their location. It explains
architectural principles, implementation strategies, and real-world examples. Researchers exploring
new paradigms in network security and access control will benefit from this text.
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cyber security research topics: Information Security Detmar W. Straub, Seymour E.
Goodman, Richard Baskerville, 2008 This volume in the Advances in Management Information
Systems series covers the managerial landscape of information security.

cyber security research topics: Department of Defense Sponsored Information Security
Research Department of Defense, 2008-02-13 After September 11th, the Department of Defense
(DoD) undertook a massive and classified research project to develop new security methods using
technology in order to protect secret information from terrorist attacks Written in language
accessible to a general technical reader, this book examines the best methods for testing the
vulnerabilities of networks and software that have been proven and tested during the past five years
An intriguing introductory section explains why traditional security techniques are no longer
adequate and which new methods will meet particular corporate and industry network needs
Discusses software that automatically applies security technologies when it recognizes suspicious
activities, as opposed to people having to trigger the deployment of those same security technologies

cyber security research topics: Cyber Security Research and Development United States.
Congress. House. Committee on Science, 2003

cyber security research topics: Handbook of Research on Current Trends in
Cybersecurity and Educational Technology Jimenez, Remberto, O'Neill, Veronica E., 2023-02-17
There has been an increased use of technology in educational settings since the start of the
COVID-19 pandemic. Despite the benefits of including such technologies to support education, there
is still the need for vigilance to counter the inherent risk that comes with the use of such
technologies as the protection of students and their information is paramount to the effective
deployment of any technology in education. The Handbook of Research on Current Trends in
Cybersecurity and Educational Technology explores the full spectrum of cybersecurity and
educational technology today and brings awareness to the recent developments and use cases for
emergent educational technology. Covering key topics such as artificial intelligence, gamification,
robotics, and online learning, this premier reference source is ideal for computer scientists, industry
professionals, policymakers, administrators, researchers, academicians, scholars, practitioners,
instructors, and students.

cyber security research topics: Cyber Security and Threats: Concepts, Methodologies,
Tools, and Applications Management Association, Information Resources, 2018-05-04 Cyber
security has become a topic of concern over the past decade as private industry, public
administration, commerce, and communication have gained a greater online presence. As many
individual and organizational activities continue to evolve in the digital sphere, new vulnerabilities
arise. Cyber Security and Threats: Concepts, Methodologies, Tools, and Applications contains a
compendium of the latest academic material on new methodologies and applications in the areas of
digital security and threats. Including innovative studies on cloud security, online threat protection,
and cryptography, this multi-volume book is an ideal source for IT specialists, administrators,
researchers, and students interested in uncovering new ways to thwart cyber breaches and protect
sensitive digital information.

cyber security research topics: Game Theory and Machine Learning for Cyber Security
Charles A. Kamhoua, Christopher D. Kiekintveld, Fei Fang, Quanyan Zhu, 2021-09-15 GAME
THEORY AND MACHINE LEARNING FOR CYBER SECURITY Move beyond the foundations of
machine learning and game theory in cyber security to the latest research in this cutting-edge field
In Game Theory and Machine Learning for Cyber Security, a team of expert security researchers
delivers a collection of central research contributions from both machine learning and game theory
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applicable to cybersecurity. The distinguished editors have included resources that address open
research questions in game theory and machine learning applied to cyber security systems and
examine the strengths and limitations of current game theoretic models for cyber security. Readers
will explore the vulnerabilities of traditional machine learning algorithms and how they can be
mitigated in an adversarial machine learning approach. The book offers a comprehensive suite of
solutions to a broad range of technical issues in applying game theory and machine learning to solve
cyber security challenges. Beginning with an introduction to foundational concepts in game theory,
machine learning, cyber security, and cyber deception, the editors provide readers with resources
that discuss the latest in hypergames, behavioral game theory, adversarial machine learning,
generative adversarial networks, and multi-agent reinforcement learning. Readers will also enjoy: A
thorough introduction to game theory for cyber deception, including scalable algorithms for
identifying stealthy attackers in a game theoretic framework, honeypot allocation over attack
graphs, and behavioral games for cyber deception An exploration of game theory for cyber security,
including actionable game-theoretic adversarial intervention detection against advanced persistent
threats Practical discussions of adversarial machine learning for cyber security, including
adversarial machine learning in 5G security and machine learning-driven fault injection in
cyber-physical systems In-depth examinations of generative models for cyber security Perfect for
researchers, students, and experts in the fields of computer science and engineering, Game Theory
and Machine Learning for Cyber Security is also an indispensable resource for industry
professionals, military personnel, researchers, faculty, and students with an interest in cyber
security.

cyber security research topics: Handbook of Research on Intelligent Data Processing
and Information Security Systems Bilan, Stepan Mykolayovych, Al-Zoubi, Saleem Issa,
2019-11-29 Intelligent technologies have emerged as imperative tools in computer science and
information security. However, advanced computing practices have preceded new methods of
attacks on the storage and transmission of data. Developing approaches such as image processing
and pattern recognition are susceptible to breaches in security. Modern protection methods for
these innovative techniques require additional research. The Handbook of Research on Intelligent
Data Processing and Information Security Systems provides emerging research exploring the
theoretical and practical aspects of cyber protection and applications within computer science and
telecommunications. Special attention is paid to data encryption, steganography, image processing,
and recognition, and it targets professionals who want to improve their knowledge in order to
increase strategic capabilities and organizational effectiveness. As such, this book is ideal for
analysts, programmers, computer engineers, software engineers, mathematicians, data scientists,
developers, IT specialists, academicians, researchers, and students within fields of information
technology, information security, robotics, artificial intelligence, image processing, computer
science, and telecommunications.

cyber security research topics: Cybersecurity Breaches and Issues Surrounding Online
Threat Protection Moore, Michelle, 2016-12-12 Technology has become deeply integrated into
modern society and various activities throughout everyday life. However, this increases the risk of
vulnerabilities, such as hacking or system errors, among other online threats. Cybersecurity
Breaches and Issues Surrounding Online Threat Protection is an essential reference source for the
latest scholarly research on the various types of unauthorized access or damage to electronic data.
Featuring extensive coverage across a range of relevant perspectives and topics, such as robotics,
cloud computing, and electronic data diffusion, this publication is ideally designed for academicians,
researchers, computer engineers, graduate students, and practitioners seeking current research on
the threats that exist in the world of technology.

cyber security research topics: Cybersecurity Tugrul U Daim, Marina Dabié¢, 2023-08-23
Cybersecurity has become a critical area to focus after recent hack attacks to key infrastructure and
personal systems. This book reviews the building blocks of cybersecurity technologies and
demonstrates the application of various technology intelligence methods through big data. Each



chapter uses a different mining method to analyze these technologies through different kinds of data
such as patents, tweets, publications, presentations, and other sources. It also analyzes
cybersecurity methods in sectors such as manufacturing, energy and healthcare.

cyber security research topics: Technology Assessment , 2004

cyber security research topics: Research Handbook on Human Rights and Digital Technology
Ben Wagner, Matthias C. Kettemann, Kilian Vieth-Ditlmann, Susannah Montgomery, 2025-01-09
Bringing together perspectives from academia and practice, this second edition Research Handbook
provides fresh insights into debates surrounding digital technology and how to respect and protect
human rights in an increasingly digital world. New and updated chapters cover the issues posed by
the management of key internet resources, the governance of its architecture and the role of
different stakeholders.

cyber security research topics: Research Methods for Cyber Security Thomas W. Edgar,
David O. Manz, 2017-04-19 Research Methods for Cyber Security teaches scientific methods for
generating impactful knowledge, validating theories, and adding critical rigor to the cyber security
field. This book shows how to develop a research plan, beginning by starting research with a
question, then offers an introduction to the broad range of useful research methods for cyber
security research: observational, mathematical, experimental, and applied. Each research method
chapter concludes with recommended outlines and suggested templates for submission to peer
reviewed venues. This book concludes with information on cross-cutting issues within cyber security
research. Cyber security research contends with numerous unique issues, such as an extremely fast
environment evolution, adversarial behavior, and the merging of natural and social science
phenomena. Research Methods for Cyber Security addresses these concerns and much more by
teaching readers not only the process of science in the context of cyber security research, but
providing assistance in execution of research as well. - Presents research methods from a cyber
security science perspective - Catalyzes the rigorous research necessary to propel the cyber security
field forward - Provides a guided method selection for the type of research being conducted,
presented in the context of real-world usage

cyber security research topics: US National Cyber Security Strategy and Programs
Handbook Volume 1 Strategic Information and Developments IBP, Inc., 2013-07-01 US
National Cyber Security Strategy and Programs Handbook - Strategic Information and
Developments

cyber security research topics: Research Anthology on Advancements in Cybersecurity
Education Management Association, Information Resources, 2021-08-27 Modern society has become
dependent on technology, allowing personal information to be input and used across a variety of
personal and professional systems. From banking to medical records to e-commerce, sensitive data
has never before been at such a high risk of misuse. As such, organizations now have a greater
responsibility than ever to ensure that their stakeholder data is secured, leading to the increased
need for cybersecurity specialists and the development of more secure software and systems. To
avoid issues such as hacking and create a safer online space, cybersecurity education is vital and not
only for those seeking to make a career out of cybersecurity, but also for the general public who
must become more aware of the information they are sharing and how they are using it. It is crucial
people learn about cybersecurity in a comprehensive and accessible way in order to use the skills to
better protect all data. The Research Anthology on Advancements in Cybersecurity Education
discusses innovative concepts, theories, and developments for not only teaching cybersecurity, but
also for driving awareness of efforts that can be achieved to further secure sensitive data. Providing
information on a range of topics from cybersecurity education requirements, cyberspace security
talents training systems, and insider threats, it is ideal for educators, IT developers, education
professionals, education administrators, researchers, security analysts, systems engineers, software
security engineers, security professionals, policymakers, and students.

cyber security research topics: ECCWS 2019 18th European Conference on Cyber Warfare
and Security Tiago Cruz , Paulo Simoes, 2019-07-04



cyber security research topics: Frontiers in Cyber Security Emmanuel Ahene, Fagen Li,
2022-12-02 This book constitutes the refereed proceedings of the 5th International Conference on
Frontiers in Cyber Security, FCS 2022, held in Kumasi, Ghana, during December 13-15, 2022. The
26 full papers were included in this book were carefully reviewed and selected from 65 submissions.
They were organized in topical sections as follows: ioT Security; artificial intelligence and cyber
security; blockchain technology and application; cryptography; database security; quantum
cryptography; and network security.

cyber security research topics: Cyber Situational Awareness Sushil Jajodia, Peng Liu, Vipin
Swarup, Cliff Wang, 2009-10-03 Motivation for the Book This book seeks to establish the state of the
art in the cyber situational awareness area and to set the course for future research. A
multidisciplinary group of leading researchers from cyber security, cognitive science, and decision
science areas elab orate on the fundamental challenges facing the research community and identify
promising solution paths. Today, when a security incident occurs, the top three questions security
admin istrators would ask are in essence: What has happened? Why did it happen? What should I
do? Answers to the ?rst two questions form the core of Cyber Situational Awareness. Whether the
last question can be satisfactorily answered is greatly de pendent upon the cyber situational
awareness capability of an enterprise. A variety of computer and network security research topics
(especially some sys tems security topics) belong to or touch the scope of Cyber Situational
Awareness. However, the Cyber Situational Awareness capability of an enterprise is still very limited
for several reasons: ¢ Inaccurate and incomplete vulnerability analysis, intrusion detection, and
foren sics. ¢ Lack of capability to monitor certain microscopic system/attack behavior. * Limited
capability to transform/fuse/distill information into cyber intelligence. ¢ Limited capability to handle
uncertainty. ¢ Existing system designs are not very “friendly” to Cyber Situational Awareness.

cyber security research topics: Methods, Implementation, and Application of Cyber
Security Intelligence and Analytics Om Prakash, Jena, Gururaj, H.L., Pooja, M.R., Pavan Kumar,
S.P., 2022-06-17 Cyber security is a key focus in the modern world as more private information is
stored and saved online. In order to ensure vital information is protected from various cyber threats,
it is essential to develop a thorough understanding of technologies that can address cyber security
challenges. Artificial intelligence has been recognized as an important technology that can be
employed successfully in the cyber security sector. Due to this, further study on the potential uses of
artificial intelligence is required. Methods, Implementation, and Application of Cyber Security
Intelligence and Analytics discusses critical artificial intelligence technologies that are utilized in
cyber security and considers various cyber security issues and their optimal solutions supported by
artificial intelligence. Covering a range of topics such as malware, smart grid, data breachers, and
machine learning, this major reference work is ideal for security analysts, cyber security specialists,
data analysts, security professionals, computer scientists, government officials, researchers,
scholars, academicians, practitioners, instructors, and students.

cyber security research topics: Big Digital Forensic Data Darren Quick, Kim-Kwang
Raymond Choo, 2018-06-12 This book provides an in-depth understanding of big data challenges to
digital forensic investigations, also known as big digital forensic data. It also develops the basis of
using data mining in big forensic data analysis, including data reduction, knowledge management,
intelligence, and data mining principles to achieve faster analysis in digital forensic investigations.
By collecting and assembling a corpus of test data from a range of devices in the real world, it
outlines a process of big digital forensic data analysis for evidence and intelligence. It includes the
results of experiments on vast volumes of real digital forensic data. The book is a valuable resource
for digital forensic practitioners, researchers in big data, cyber threat hunting and intelligence, data
mining and other related areas.

cyber security research topics: Privacy-Preserving Deep Learning Kwangjo Kim, Harry
Chandra Tanuwidjaja, 2021-07-22 This book discusses the state-of-the-art in privacy-preserving deep
learning (PPDL), especially as a tool for machine learning as a service (MLaaS), which serves as an
enabling technology by combining classical privacy-preserving and cryptographic protocols with



deep learning. Google and Microsoft announced a major investment in PPDL in early 2019. This was
followed by Google’s infamous announcement of “Private Join and Compute,” an open source PPDL
tools based on secure multi-party computation (secure MPC) and homomorphic encryption (HE) in
June of that year. One of the challenging issues concerning PPDL is selecting its practical
applicability despite the gap between the theory and practice. In order to solve this problem, it has
recently been proposed that in addition to classical privacy-preserving methods (HE, secure MPC,
differential privacy, secure enclaves), new federated or split learning for PPDL should also be
applied. This concept involves building a cloud framework that enables collaborative learning while
keeping training data on client devices. This successfully preserves privacy and while allowing the
framework to be implemented in the real world. This book provides fundamental insights into
privacy-preserving and deep learning, offering a comprehensive overview of the state-of-the-art in
PPDL methods. It discusses practical issues, and leveraging federated or split-learning-based PPDL.
Covering the fundamental theory of PPDL, the pros and cons of current PPDL methods, and
addressing the gap between theory and practice in the most recent approaches, it is a valuable
reference resource for a general audience, undergraduate and graduate students, as well as
practitioners interested learning about PPDL from the scratch, and researchers wanting to explore
PPDL for their applications.
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