2024-25 / Volume 1 / Issue 1

CyberSpherMemm

Computer Science Engineering
(Cybersecurity)




K S R COLLEGE OF ENGINEERING

An Autonomous Institution
(Approved by AICTE, Affiliated to Anna University, Accredited by NAAC (A+))

K.S.R. Kalvi Nagar, Tiruchengode - 637 215, Namakkal District, Tamil Nadu

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
(CYBERSECURITY)

CYBERSPHERE
TECHNICAL MAGAZINE

ACADEMIC YEAR 2024-2025




Department for Computer Science and Engineering - Cybersecurity

Volume 1 Issue 1

Vision

We envision to achieve status as an excellent educational institution in the global knowledge
hub, making self-learners, experts, ethical and responsible engineers, technologies, scientists, managers,
administrators, and entrepreneurs who will significantly contribute to research and environment-
friendly sustainable growth of the nation and the world.

Mission

IM1  To inculcate in the students' self-learning abilities that enable them to become
competitive and considerate engineers, technologists, scientists, managers,
entrepreneurs, and administrators by diligently imparting the best of education,
nurturing environmental and social needs.

IM2  To foster and maintain a mutually beneficial partnership with global industries
and Institutions through knowledge sharing, collaborative research, and
innovation.

Vision

To empower students to be ethical cyber security professionals, entrepreneurs and
pioneers in safeguarding the digital world.

Mission
DM1  Provide comprehensive and Industry-relevant critical thinking skills to tackle
emerging cyber security challenges with highest standard of cyber security
education.

DM2  Enhance industry-academia collaboration, facilitate knowledge transfer with cyber
security best practices through state-of-art laboratory.

DM3  Foster a culture of research and innovation in cyber security cutting-edge
technologies, develop novel solutions and contribute to the advancement of cyber
security knowledge.
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_PEOs and PSOs |

Program Educational Objectives (PEOs)

PEO1 - Core Competency Graduates will acquire Cyber Security domain specific
knowledge by providing solid foundation in Mathematical,
Science and Engineering fundamentals.

PEO2- Professionalism Graduates will work competently to address real world issues
with interpersonal skills and ethical values in multidisciplinary
environment.

PEOS3 - Higher Studies and Graduates will explore competency in the higher education

Entrepreneurship and research and to become the State-of-the-art technocrat.

Program Specific Outcomes (PSOs)

PSO1 - Cyber Solution Work as security engineer with cutting -edge technologies
Development to anticipate future cyber threats and develop methods to

counter them
PSO2-  Secure IoT Ability to secure IoT devices with vulnerability assessment
Programming Skill and Penetration testing.
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An Autonomous Institution

Chairman Message

Shri. R. Srinivasan, BBM., MISTE.,
Chairman, KSR Educational Institutions

"Education is the foundation of a brighter tomorrow, and this magazine reflects the vibrant spirit of our
learners."

It brings me immense joy to witness the publication of this edition of the Cybersecurity
Department Technical Magazine - CYBERSPHERE. As we stand at the forefront of a digital
revolution, it is essential that our students are not only informed but inspired to think critically,
innovate responsibly, and act ethically.

At KSR College of Engineering, we have always emphasized the importance of holistic
learning —where academic excellence is complemented by research, practical experience, and
ethical grounding. This magazine is a testament to that vision. It represents the convergence of
classroom knowledge and real-world application, aligning perfectly with our mission to create
globally competitive and socially responsible engineers.

I extend my heartfelt congratulations to the editorial board, contributors, and faculty
coordinators for their efforts in bringing this edition to life. I am confident that CYBERSPHERE
2024 will inspire many young minds and serve as a milestone in our journey towards academic
and professional excellence.

With best wishes,
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An Autonomous Institution

Principal Message

Dr. M. Venkatesan,
Principal, KSRCE

"It is with immense pride that I present the Cybersecurity Department magazine."

This edition of CYBERSPHERE is not just a compilation of technical articles—it is a
mirror reflecting the intellectual energy, dedication, and innovation of our students and
faculty. In an era where digital threats grow more sophisticated by the day, it is crucial that
educational institutions take the lead in preparing a new generation of professionals who can
think critically, act swiftly, and uphold ethical standards in the face of global cybersecurity
challenges.

We at KSRCE take immense pride in offering an environment that fosters innovation,
interdisciplinary collaboration, and hands-on experience. Our state-of-the-art laboratories,
industry-linked curriculum, and dedicated faculty ensure that students are not only job-ready
but also future-ready. This magazine is a living proof of that vision—where students are
encouraged to question, explore, and solve real-world problems.

I offer my heartfelt congratulations to the editorial team, student authors, and
department staff who have contributed to the successful release of this magazine. Your efforts
have created a platform for thought leadership, creativity, and technical insight.

Let this magazine serve as a source of motivation, knowledge, and academic excellence,
and may it inspire all readers to contribute meaningfully to the evolving world of cybersecurity.

With best wishes,
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Neurodivergent Algorithms: The Rise of AI-Augmented

A New Frontier: AI's Role in Offensive
Cyber Tactics

As Artificial Intelligence (Al) revolutionizes
cybersecurity defenses, a parallel and
dangerous evolution is unfolding —the rise
of Al-powered cyber attackers. These are no
longer mere malware scripts or brute-force
bots. We are now facing autonomous, self-
learning  digital entities capable of
strategizing, bypassing advanced security
systems, and launching precision attacks
with minimal human oversight.

Using advanced neuro-symbolic
computing —which merges the learning
capability of neural networks with the
reasoning power of symbolic AI—these
systems are redefining the cyber threat
landscape. They learn from previous
attacks, mimic human behavior, mutate
over time, and adapt dynamically, making
them increasingly difficult to detect or
counter.

We are entering an era where algorithms
don’t just follow instructions—they think,
learn, and evolve.

Preparing for Algorithmic Warfare

To  combat  Al-augmented  threats,
organizations must embrace Al-augmented
defense. This is no longer optional—it is
essential.

Security Teams Must:

e Deploy Al-based threat detection
systems capable of analyzing
petabytes of data in real-time.

o Utilize predictive AI models to
identify potential threats before they
materialize.

e Adopt adversarial machine learning
to simulate attacks and stress-test
defenses.

o Implement explainable AI (XAI) to
ensure that decision-making
processes are transparent,
trustworthy, and auditable.

“ MACHINE )
\LEARNING [ -

Academic Training Should Include:
o Comprehensive courses on Al in
cybersecurity.
o Workshops focusing on adversarial
Al and ethical considerations.
o Student projects integrating hybrid
human-machine threat detection.
o Real-time Al defense simulations
through hackathons and challenges.
A Call to Young Cybersecurity Minds

Tomorrow’s defenders must be equipped
not just with technical skills but with
strategic thinking and ethical awareness.

Real-World Incidents: When AI Goes
Rogue
Al-enhanced threats are not speculative —
they're already here.
e IBM DeepLocker: A  proof-of-
concept malware that uses Al to
conceal its payload and only activates
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under specific conditions—such as
recognizing a target’s face or voice.

e Al-Driven Credential Stuffing: Bots
trained via supervised learning are
testing stolen credentials at scale
across banking and e-commerce
platforms.

e Voice Deepfake Scam (UK, 2020): A
bank manager was tricked into
transferring  $243,000 through a
phone call using a deepfake version
of the CEO'’s voice.

These incidents signal a shift from
traditional static malware to adaptive,
intelligent cyberweapons designed to evolve
and strike smart.

The Invisible Risk: AI Bias and
Exploitation
Even the most advanced Al tools are
vulnerable if they are Dbiased or
manipulated.

o Biased AI systems may overlook
attacks targeting minority user
behavior or specific regional patterns.

o Poisoning attacks can corrupt
training data to mislead or disable
Al-based detection.

e Dual-use AI presents a dangerous
paradox—technologies created for
defense can be hijacked for offense.

The Global Race: Policy and Preparedness
Governments worldwide are racing to
regulate Al's role in cybersecurity.

o United States: Executive orders
mandate the adoption of Al-based
cyber defense tools across federal
agencies with a focus on
explainability.

o European Union: The Al Act governs
high-risk Al systems, including those

used in cybersecurity and
surveillance.

e India: Under the Digital India
Initiative and National
Cybersecurity Strategy, Al

integration is accelerating in defense
systems and CERT units.
However, policy still lags behind
technology, and international legal
frameworks for offensive Al remain unclear.

Beyond the Firewall: Careers and Skill
Development

The rise of AI in cybersecurity is
transforming the job market. Future
professionals must blend knowledge across
domains:

The Ethical Dilemma: Should AI Be
Allowed to Attack?

As autonomous Al-based countermeasures
are developed, ethical questions arise:
Should AI be authorized to launch
offensive cyber operations?

Proponents argue that Al-based retaliation
is swift and emotionless. Critics warn that
such actions could escalate global
cyberconflicts or harm unintended targets.
There’s growing support for ethical
firewalls— Al systems embedded with
moral constraints, programmed to flag
dilemmas and seek human oversight.

Mr. ASHRAF ALI
III CSE (Cybersecurity)
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Digital Identity Theft & Deepfake Extortion: The New Age

Cyber Nightmare

In today’s hyper-connected world, we share
our lives through selfies, reels, and posts.
But what if that innocent photo on your
Instagram is used to create a fake video of
you? Or your Aadhaar number, leaked from
a form, is used to open a fake bank account?
Welcome to the dark world of digital
identity theft and deepfake extortion—
where your face, voice, and data can be
turned against you.

Digital identity theft refers to the
unauthorized use of someone’s personal or
digital information, such as Aadhaar
numbers, social media profiles, or login
credentials. This data is misused to
impersonate, hack, or commit fraud. A
simple email ID leak can lead to phishing,
while a stolen ID scan can be used for digital
loan frauds.

Meanwhile, deepfakes are Al-generated
fake videos or audios that look and sound
real. With just a few images or voice clips,
criminals can create shocking videos or
voice messages that are used to shame,
harass, or extort money. Victims often don’t
even know it's happening until it goes viral
or causes emotional and social harm.

The rise of free Al tools and editing apps
has made this crime easy for anyone.
Combine that with data leaked from public
websites, and hackers have everything they

need. Real cases include blackmail using
deepfake videos, voice cloning for scams,
and even suicide caused by fake videos.
These crimes are difficult to trace and
emotionally damaging.

To protect ourselves, we need to limit what
we share online, wuse multi-factor

authentication,

avoid clicking suspicious links, and secure

our passwords. We should use tools to
detect

Cybersecurity professionals must now
develop Al-based detection tools, educate
users, and push for stricter digital laws. Law
enforcement struggles to keep up with
evolving tech, so it's our responsibility to
bridge that gap.

Cybercrime as a Service (CaaS): How the
Dark Web is Selling Hacking Tools:

While most students use the internet for
learning, streaming, and social media,
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there's a darker part of the web—hidden
behind
cybercrime has become a business. Welcome

encrypted networks —where
to the world of Cybercrime as a Service
(CaaS), where anyone with money can hire
a hacker, buy malware, or launch a full-scale
cyberattack.

CaaS is a model where professional hackers
offer their tools and services just like
freelancers on Fiverr or Upwork. Except
instead of graphic design or coding, they
provide  ransomware  kits,  phishing
templates, DDoS attack bots, fake document
generators, and even access to hacked

email /password dumps.

This new business model is dangerous
because it makes cybercrime accessible even
to people with no hacking knowledge. A
college student with a grudge could now
launch a phishing attack using a 3500 toolkit
bought online. A scammer could use a
ready-made Al voicebot to clone someone's
voice and call their family for money.

Cybercrime is no longer limited to expert
coders —anyone can become a cybercriminal
with the right "subscription plan."

Popular CaaS offerings include:

¢ Ransomware-as-a-Service: Rentable
software that encrypts files and
demands ransom

e DDoS-as-a-Service: Bots that crash

websites or online exams

o Phishing Kits:
websites that mimic real ones like
Google or SBI

Drag-and-drop

o Fake ID Services: Tools to generate
Aadhaar, PAN, student ID cards for
illegal use

e Money Laundering Bots: Software
that hides crypto transactions and
digital payments

The solution lies in strong cyber laws,
improved digital awareness, and constant
monitoring of the dark web. As
cybersecurity professionals, we need to
build tools that scan dark net marketplaces,
detect trends, and neutralize threats before
they are rented out.

“The dark web sells fear—let’'s build
firewalls stronger than it.”

Be aware, stay prepared, and never share
blindly —your digital self is worth
protecting.
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TOR Browser: Gateway to Anonymous

Internet Access

The Tor Browser is a specialized web
browser designed to provide privacy,
anonymity, and freedom from surveillance
while navigating the internet. Based on
Mozilla Firefox, Tor routes user traffic
through a global network of volunteer-
operated servers called relays, making it
extremely difficult to trace users’ activity or
location.

Tor stands for The Onion Router, a
reference to its multi-layered encryption
approach. This layered method ensures that
data passing through the network is
encrypted multiple times and only partially
decrypted at each relay node—much like
peeling an onion.

How Tor Works: The Onion

Routing Process

1. User Request Initiated: When a user
visits a website using the Tor
Browser, the request is first
encrypted and sent to the Tor
network.

2. Multi-Relay Routing:

o Entry Node: Knows the user’s
IP address but not the
destination.

o Middle Node: Relays traffic
without knowing the source or
the final destination.

o Exit Node: Connects to the
final website and delivers the
request but cannot trace the
original IP.

3. Anonymity Ensured: Since each
relay only knows one link in the
chain, no single node has a complete
picture of the communication.

This process hides the user’s IP address,
location, and browsing habits, making it

example.com

YOUR IP:Y.Y.Y.Y

COMPUTER
IP: X.XXX

MIDDLE
IP:B.B.B.B

difficult for governments, ISPs, advertisers,
and hackers to monitor online activity.

Features of Tor Browser

e Anonymity: Masks IP addresses and
uses encrypted traffic to hide user
identity.

o Access to the Dark Web: Enables
access to. onion websites which are
not indexed by traditional search
engines.

o Bypass Censorship: Allows users in
restrictive countries to access blocked
or filtered websites.

e [ No Tracking or Cookies: Blocks
third-party trackers and
automatically deletes cookies after
each session.
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e [I Open Source: Transparent
development process with
continuous security audits.

Common Use Cases

1. Privacy Advocates and Journalists:
Use Tor to communicate safely,
especially in oppressive regimes.

2. Whistleblowers: Submit sensitive
information =~ without  revealing
identity.

3. Researchers and Academics: Study
sensitive topics without surveillance.

4. Everyday Users: Browse the internet
without being tracked by advertisers
or websites.

Limitations and Risks
Despite its strengths, Tor is not foolproof.

Speed:

Due to multiple encryption layers and
relays,  browsing through  Tor is
significantly slower than using standard
browsers.

Exit Node Vulnerability:

Although traffic is encrypted within the Tor
network, it exits unencrypted at the final
node, making it vulnerable to interception —
especially if the site doesn't use HTTPS.
Misuse and Scrutiny:

Governments and law enforcement agencies
often monitor Tor traffic due to its
association with illegal activities. This could
result in flagging or additional scrutiny,
even for innocent users.

No Protection from Malware:

Using Tor does not safeguard users from
downloading malicious files or falling for
phishing scams.

Legal and Ethical

Considerations

Using Tor is completely legal in most
countries. However, accessing illegal
content or engaging in cybercrimes through
Tor 1is still subject to mnational and
international laws. It’s crucial to understand
that privacy does not mean immunity.
Many ethical organizations—like the
Electronic Frontier Foundation (EFF)—
support the use of Tor for maintaining
online privacy and digital rights.

Final Thoughts: Privacy in
the Age of Surveillance

The Tor Browser stands as a powerful
symbol of internet freedom, giving voice to
those in repressive regimes and allowing
individuals to take control of their digital
lives. However, it is not a silver bullet. Users
must remain informed, cautious, and ethical
in its use.

In an era where data is currency, and
surveillance is widespread, tools like Tor
offer a rare sanctuary of digital privacy,
anonymity, and freedom.

“Using Tor isn't about hiding
something —it’s about protecting
something: your right to privacy.”
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Spatial Computing & Mixed Reality: A
Growing Technological Frontier

The fusion of spatial computing and mixed
reality (MR) is redefining the boundary between
physical and digital experiences. This
technological frontier leverages advancements
in Al, computer vision, 3D mapping, and
immersive hardware to create seamless human-
machine interactions in real-world
environments. From medical simulations and
industrial design to gaming and smart cities,
spatial computing and MR are driving the next
wave of technological transformation. This
article explores the core concepts, applications,
challenges, and future prospects of these

revolutionary technologies.

Understanding Spatial Computing and Mixed
Reality
Spatial computing refers to the ability of digital
systems to interact with and understand the
three-dimensional physical world. It combines
technologies like:
e Computer Vision: Allows machines to
interpret visual data.
e Sensor Fusion: Integrates data from
GPS, accelerometers, and cameras.
e 3D Mapping and SLAM (Simultaneous
Localization and Mapping): Enables

e real-time  mapping and  spatial

awareness.

e Artificial Intelligence and Machine
Learning: Facilitates adaptive,
predictive, and personalized
experiences.

The essence of spatial computing lies in its
contextual awareness, allowing systems to make
decisions based on the wuser's physical
environment.

Mixed Reality (MR)

MR blends the physical and digital worlds to
produce new environments where physical and
virtual objects co-exist and interact in real-time.
Unlike AR (which overlays static elements) or
VR (which creates fully immersive digital
worlds), MR enables dynamic interaction
between the two.

Mixed Reality exists on a spectrum that
includes:

e Augmented Reality (AR): Digital
overlays on real-world environments
(e.g., Pokémon GO).

e Augmented Virtuality (AV): Real-world
elements integrated into virtual spaces.

e Full Mixed Reality: Real-time,
bidirectional interaction between
physical and virtual objects.

Devices like the Microsoft HoloLens, Magic
Leap, and Meta Quest Pro are key enablers of
MR experiences.

2. Core Components of Spatial Computing
Systems
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A fully functioning spatial computing system
typically includes:

e Input Layer: Sensors (depth cameras,
GPS, LiDAR, IMUs).

e Perception Layer: Algorithms for
mapping, object recognition, scene
understanding.

e Interaction Layer: Gesture recognition,
voice control, eye tracking.

o Experience Layer: Rendered 3D
environments, haptic feedback, audio-
visual outputs.

These components work together to deliver a
seamless and immersive user experience.

Applications Across Industries
e Healthcare
¢ Education
¢ Immersive Classrooms
¢ Remote Learning
¢ Manufacturing and Engineering
e Digital Twin Models
¢ Collaborative Design
¢ Retail and E-Commerce
e Urban Planning & Smart Cities
¢ Gaming and Entertainment
¢ Immersive Gaming
e MR Cinematics

Technologies Driving the Revolution

e AI & Machine Learning: For spatial
recognition, object classification, and
contextual interactions.

e Edge Computing: Reduces latency by
processing data closer to the user.

e 5G Networks: Enables high-speed data
transmission and real-time rendering.

e Cloud Integration: Supports data-heavy
MR  experiences by  offloading
computation to remote servers.

5. Challenges and Limitations

Despite promising growth, spatial computing
and MR face several challenges:

Spatial Information
Computing (@ e
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e
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Societal Impact

e Workplace Transformation: Virtual
offices and digital collaboration spaces.

e Cultural Preservation: 3D scanning and
visualization of heritage sites.

e Environmental Conservation: Simulated
ecosystems for climate awareness and
research.

Spatial computing and mixed reality are no
longer futuristic concepts —they're foundational
technologies transforming how we live, learn,
work, and interact with our world. As these
systems become more integrated, intelligent,
and accessible, their potential to enhance human
capability will only grow.

Ms. Sashmitha V
IT CSE (Cybersecurity)
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A Future Built on Digital Trust

As we move toward an increasingly
interconnected and Al-driven world, the
need for robust cybersecurity has never
been more urgent. By 2030, the global digital
ecosystem will include trillions of connected
devices, Al-powered infrastructure,
autonomous systems, and digital identities.
This hyper-digital reality will bring
immense benefits—but also unprecedented
cyber risks.

The cybersecurity industry is evolving into a
dynamic battlefield, requiring not just
technical skills, but strategic thinking,
ethical reasoning, and the ability to adapt. In
this landscape, new job roles will emerge,
reshaping the definition of a “cybersecurity
expert.”

Key Cybersecurity Job Roles in 2030
Al Threat Analyst
Al will be both a tool and a target in 2030.
Al Threat Analysts will:
e Analyze adversarial Al behavior
e Monitor Al-driven malware
o Build defenses against automated
and self-learning attacks

Cognitive Malware Researcher
Specializing in next-gen malware that can
think and evolve, these experts will:
o Reverse-engineer Al-powered viruses
o Study behavioral patterns in adaptive
malware
e Build cognitive
malware trapping

honeypots  for

Deepfake & Synthetic Media Investigator

With deepfakes becoming a top threat, this
role will focus on:
o Detecting fake audio/video used in
fraud and misinformation
o Building forensic tools to trace
content origins
o Training models to differentiate real
from Al-generated content

Zero Trust Architect

Traditional perimeter-based security will
fade. These architects will:
e Design Zero Trust frameworks for
organizations
e Ensure continuous verification of
identities and devices
e Minimize insider threats and lateral
movement

Emerging Skills Required

The cybersecurity workforce of 2030 must
be multi-disciplinary, combining technical
expertise with soft skills and ethical
judgment.

Technical Skills:
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o Artificial Intelligence & Machine
Learning

e Quantum Cryptography

o Blockchain  for  Identity  and
Authentication

e Secure DevOps (DevSecOps)

e Cloud-native Security Tools

Soft Skills:

 Ethical Decision-Making

o Critical Thinking

e Cross-cultural Communication (for

global incidents)
o DPolicy & Regulatory Awareness
Tools of the Trade:

o Explainable AI (XAI) Interfaces

e Quantum-resistant Encryption Tools

e Autonomous  Threat  Detection
Platforms

e Cyber Range Simulators for Real-
time Training

Education & Certifications of the Future
Cybersecurity education will transform by
2030, combining Al labs, gamified learning,
and real-world simulations.
Recommended Certifications:

o Certified AI Security Specialist

(CAISS)

e Quantum Safe Security Professional
(QSSP)

o Certified Cyber Resilience Expert
(CCRE)

e Zero Trust Network Professional
(ZTNP)

e MIT's AI in  Cybersecurity
MicroMasters

Institutions will also offer cyber bootcamps
in smart city defense, biometric privacy, and
algorithmic auditing.

Industries That Will Lead Cybersecurity
Hiring

e Healthcare:

e Finance

e Government & Defense

e Manufacturing

e Media & Communication

Ethics in 2030: A New Frontier
With autonomous systems capable of
retaliatory cyberattacks or blocking essential
services, cyber ethics will be at the core of
future roles. Ethical hackers will be trained
to:
e Recognize legal boundaries in
automated defense
o Build AI systems that refuse
unethical commands
o Collaborate on international cyber
peace policies

Final Thoughts: Building the Future Cyber
Army

The cybersecurity jobs of 2030 won't just be
about defending firewalls—they’ll be about
safeguarding human trust in a digital-first
world. Professionals will be digital
guardians, defending not just networks, but
privacy, truth, democracy, and identity.

“In 2030, cybersecurity won't be a
department—it will be a culture. Everyone
will be a stakeholder in digital defense.”
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