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Introduction

N

The Internet of Things (loT) refers to a
network of interconnected devices
that collect, share, and act on data
using embedded sensors, software,
and other technologies. While IloT
provides immense benefits, it also
brings significant security challenges.
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Cyber security is constantly evolving.
Emerging trends pose new challenges,
requiring continuous adaptation. The
expansion of the Internet of Things (IoT) and
cloud computing introduces unique
vulnerabilities. Proactive security measures
are essential to mitigate risks and protect
sensitive data.




Overview

v" Internet of Things (IoT) Security Challenges
v Cloud Computing Security Considerations

v" Artificial Intelligence (Al) and Machine Learning
(ML) in Cybersecurity



> Proliferation of loT Devices

> Limited Device Security, Privacy, and
Integrity

» Firmware and Software Updates
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Proliferation of loT Devices

\\

By 2024, the number of connected loT devices is
expected to surpass 19 billion globally. Legacy
vulnerabilities and outdated software continue to be
major concern with routers making up 75% of infected
devices.

Rapid Expansion of loT devices

Lack of Standardization across platforms
Expanding Attack Surface

Device Management challenges

ST Co-funded by
o the European Union




@

Limited Device Security, Privacy, and Integrity

Many loT devices still rely on default passwords and
lack strong built-in security features. Enterprises must
iImplement strong multi-factor authentication (MFA)
and robust access controls.

Resource Constraints in loT devices

Weak Authentication mechanisms

Privacy concerns with continuous data collection
Data Integrity risks
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Firmware and Software Updates

Neglecting timely updates for loT firmware is a
significant risk. Automated patch management is
essential to prevent exploits targeting outdated
systems

e Challenges in Patch Management
e Qutdated Firmware vulnerabilities
e Compatibility Issues with updates
e Lack of Over-the-Air (OTA) update capabilities
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Cloud Computing Security

v' Data Protection, Privacy, Access Control, and
ldentity Management

v" Threat Detection and Response

v Emerging Trends and Future Considerations
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Data Protection Privacy Access control
and Identity Management

a) Data Protection
e Importance of data encryption (at rest and in
transit)
e Techniques for data masking and tokenization
e Compliance with data protection regulations
(e.g., GDPR, HIPAA)
b) Privacy
e User consent and data usage transparency
e Anonymization techniques to protect user
identity

Strategies for data retention and deletion
policies
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Data Protection Privacy Access control
and ldentity Management continued..

c) Access Control

e Role-Based Access Control (RBAC) vs. Attribute-
Based Access Control (ABAQ)

e Multi-factor  authentication (MFA) and its
significance

e Least privilege principle and its implementation in
cloud environments

d) Identity Management

e |dentity as a Service (IDaaS) solutions
e Single Sign-On (SSO) benefits and challenges
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Threat Detection and Response

e Threat Detection
o Importance of real-time monitoring and
analytics
o Tools for intrusion detection and prevention
(IDPS)
e Incident Response
o Developing and implementing an incident
response plan
o Roles and responsibilities during a security
incident
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Threat Detection and Response

e Continuous Improvement

o Regular security audits and assessments
o Updating response strategies based on
emerging threats

o Training and awareness programs for

staff
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Emerging Trends and Future
Considerations

e Zero Trust Architecture

e Confidential Computing

e Al and ML in Security

e Post-Quantum Cryptography
e Multi-Cloud Security
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Artificial Intelligence (Al) and Machine
Learning (ML) in Cybersecurity

The integration of Artificial Intelligence (Al) and
Machine Learning (ML) into cybersecurity s
transforming how organizations defend against and
respond to cyber threats. These technologies provide
the capability to analyze large volumes of data in real
time, identify patterns, and automate many aspects

of cybersecurity operations.
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Artificial Intelligence (Al) and Machine
Learning (ML) in Cybersecurity

“ Role of Al & ML in Cybersecurity

% Threat Detection, Prevention, Incident Response,
and Management

% Challenges & Limitations of Al & ML in
Cybersecurity




Role of Al & ML in Cybersecurity

e Enhanced Threat Detection
e Automation and Efficiency

e Predictive Analysis
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Threat Detection, Prevention, Incident
Response, and Management

(1 Real-time Threat Detection
1 Prevention Mechanisms
O Incident Response

d Incident Management
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Challenges & Limitations of Al & ML in
Cybersecurity

e Data Quality and Availability
e Evasion Techniques

e Over-reliance on Al

e Resource Intensity

e Bias in Al Models
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Conclusion

In conclusion, the rapid growth of |oT devices, cloud computing, and the
integration of Al/ML are reshaping the cybersecurity landscape. These
technologies bring both opportunities and challenges, with 10T devices
expanding the attack surface and cloud environments requiring stronger
data protection and access controls. Al and ML enhance threat detection
and response but come with challenges like data biases and over-
reliance. As cyber threats evolve, staying ahead through updated security
measures and emerging technologies is essential for maintaining ro

defense systems.




Questions & answers
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Resources

1. loT Security:

e Forrester - Top Trends in |oT Security
e loT Tech News - |oT Security Remains Top Concern
e Portnox - Top loT Security Priorities for 2024

2. Cloud Security:

e RCDevs - The 2024 Cybersecurity Forecast
e Gartner - Cloud Security Considerations
e NIST - Security and Privacy Controls for Cloud

3. Al & ML in Cybersecurity:

e MIT Technology Review - How Al is Changing
Cybersecurity
CISCO - Al in Cybersecurity
McAfee - Al and ML in Cybersecurity
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https://www.forrester.com/report/the-top-trends-in-iot-security-in-2024
https://www.iottechnews.com/news/iot-security-remains-top-concern-enterprises-in-2024
https://www.portnox.com/blog/iot-security/iot-device-security-in-enterprises-top-priorities-for-2024-and-beyond
https://www.rcdevs.com/the-2024-cybersecurity-forecast-ai-iot-security-and-emerging-challenges
https://csrc.nist.gov/publications/detail/sp/800-53/rev-5/final
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