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-"Be Interested, Committed, and Repeated."

Dear Readers, First of all I would like to appreciate and congratulate the faculty

members and
students of department of MCA for setting a benchmark in the form of technical
magazine.

The release of the Technical Magazine "Tech-A-Pillar" from the Department of Master
of Computer Applications is a source of great pride and satisfaction for VIVA
INSTITUTE OF TECHNOLOGY. I am delighted to witness the dynamics of the
faculty members and students for this creative work. This technical magazine will serve
as a source of motivation for faculty and students to remain interested, committed and
repeated for the growth of the department and the institute. I'd like to commend the
editorial team for their efforts in this regard. I wish all the best to the entire team for
future endeavors.

 

Dr. Arun Kumar

PRINCIPAL
VIVAINSTITUTEOFTECHNOLOGY 



Dear Readers, It gives me immense pleasure to announce the publication of the first-ever
Technical Magazine of our Master of Computer Applications Department "Tech-a-
Pillar - Datum of Technologies": A Biannual Technology Review Magazine. In the
Master of Computer Applications department, VIVA Institute of technology we believe
in empowering young students through an advanced curriculum, student participation in
research and development, a mentor system, value-added programs, and a strong
industrial interface. We believe in the overall development of the students by shaping
their personalities as a whole. Keeping in line with this and to encourage the students
and faculties it is decided to launch Technical magazine. The magazine provides a
platform for students, faculties, and technical-minded people to share, express, and
present their views and reviews on the current trends in technology. I would like to
express my gratitude towards our principal sir Dr. Arun Kumar for the guidance that
they rendered to us. The essential purpose of this magazine is to inform, engage, inspire
and entertain a diverse readership. It will inculcate the ability to think and elaborate new
ideas among the students in the dynamic field of Information Technology. I am happy
that there is a dedicated team of staff and students who have brought out the first-ever
magazine of our department. Hearty congratulations to the editorial team. We intend to
continue presenting the talent and creativity of our staff and students through "Tech-a-
Pillar - Datum of Technologies".

 

Prof. Chandani Patel

HOD OF
MASTER OF COMPUTER
APPLICATIONS



 

Prof. Nitesh Kumar

CHIEF EDITOR

Dear Readers,
It gives me immense pleasure as our Department of Master of Computer Applications at VIVA
Institute of Technology is presenting the 1st biannual technical magazine to our dear reader.
"Tech-a-Pillar" is providing a technical platform for students and teachers to express their
innovative ideas, hidden talent, and writing skills. This is the first edition of the first volume of our
technical magazine.
The chance to work on the inaugural edition of "Volume 4 Issue - 1" of the departmental magazine
"Tech-a-Pillar" has given me great joy. We all know that a magazine reflects a department's vision
and mission. The publication reflects and incorporates the creative technical presentation skills
inherent in academic and emerging areas of computer application and information technology. The
magazine's primary focus has been on covering articles that reflect the student's knowledge and
associations with the most recent and cutting-edge technologies. With every issue, we try to keep
you informed about the newest technological trends and shed some light on the creative young
minds of the present. We think that by doing this, the articles that are published in our technical
magazine will get recognition and be good for the authors' development both professionally and
personally.
I want to express my gratitude to everyone on the editorial team for their assistance. I would like to
thank the entire "Tech-a-Pillar" magazine crew for their unending assistance in the development of
this first issue which would not have been possible without their support, and I am hoping that the
students who read this magazine will be inspired to use it as a stage to showcase their originality.
More significantly, I hope the contents of this magazine inspire you and I hope you love reading
this magazine as much as I liked putting it together. Additionally, we expect to publish the
upcoming paper soon after. Happy reading and keep raising awareness of technology until then.



EDITOR'S TEAM

DR. BRIJESH
JOSHI

PROF. SONIA
DUBEY

PROF.PRADNYA
MHATRE



STUDENT'S CORE
TEAM



DESIGN TEAM



-Suresh Kahar & Pankaj Yadav

 
-Rachit Singh & Saurabh Parave

 
-Garrgi Phadke & Purnima Singh 

 
-Mayur Mohite & Vivekanand Pasi

 
-Paras Makwana & Yash Pandhare

-Akshay Bariya & Bhargav Bhalekar

-Sanyukta Patil & Dhanashree Vast

2025-2026

TABLE OF
CONTENTS

 01

02

03

04

05

06

07

Blockchain & Cybersecurity:
Building Trust in the Digital

Age

Can AI Be creative? Exploring
AI in Art & Music

Turning WordsintoGold:The
Magicof Prompt Engineering

Beyond GPT: The Next
Generation of Foundation
Modelsand Their Impact

Smart Echosystems with IOT:
Bridging the Physical and

Digital Worlds

Decentralized Identity:
Blockchain's Role in

ReclaimingDigital Identity

Quantum Internet: The
Unhackable Future of

Blockchain and IoT

TECH-A-PILLER



 
-Guddi Gupta & Diksha Singh 

-Paresh Kadve & Vignesh Asolkar

-Chitrank keni & Chandan kumar

-Lalita jageshwar sav & Jyoti gupta

-Suyash Ahirekar & Sahil Deshmukh 

-Aradhya Pendurkar & Ayush Tambe

 

-Shubham Nachnekar & Harsh Mhapsekar

The Future of data
privacy:Balancing Innovation

and Protection

TABLE OF
CONTENTS

 

11

12

13

14

08

09

10

Intelligent ETL: Leveraging
LLMs for Automated

Unstructured Data
Extraction

DevOps 2.0: The Rise of GitOps
and Everything-as-Code

web3.0 and Decentralized
Applications

Cloud Gaming : How cloud
infrastructure is

revolutionizing the gaming
Industry 

The Dark Side of Cloud
Storage: Who Really Owns

Your Data?

Deepfake Cybercrime: The
NewEra ofDigitalFraud

TECH-A-PILLER 2025-2026



 
-Heena Das & Hetal Rajbhar

-Himali Barde & Ayush Singh

-Ajay Bhivsane & Sumit kadam

 
-Vighnesh Lakhan & Vinesh Jadhav

 
-Bhushan Baviskar & Satyam Chavan 

-Adnan Khan , Arif Shaikh & Peyare khan

TABLE OF
CONTENTS

 15 

17

18

19

20

Cyber Threats in the Age of
AI: Defense Strategies for

Smart Attacks

Secure Voting System Using
Blockchain

Multi Cloud Strategy

AI in Agriculture: Helping
Farmers GrowMoreWith less

Ransomware-as-a-Service
(RaaS): The Dark Web

Economy

Inside a Cyberattack :
Anatomyofa Phishing Scam 

TECH-A-PILLER 2025-2026

16



TECH-A-PILLAR

A. How Prompting Evolved in Language Models
Prompting began with basic inputs in early AI systems, but
it gained importance with the arrival of advanced pre-
trained models like GPT (Generative Pre-trained
Transformer). Initially, prompts were simple questions or
commands. However, as models such as GPT-2 and GPT-3
became more sophisticated, it became clear that the way
prompts were phrased greatly influenced the results.

2025-2026

 

1. Token A token is the smallest unit of language, such as a
word or part of a word, that AI models use to process input.
Language models like ChatGPT break text into tokens to
understand and generate responses more effectively. For
example, the sentence “Learning is fun” might be tokenized
as “Learn”, “ing”, “is”, and “fun.” 2. Context  Context refers
to additional background information or framing included in
a prompt to help guide the AI’s response. Providing context
allows the model to generate more accurate, relevant, and
tailored answers. For example, telling the model “You are a
nutritionist” before asking a diet-related question ensures the
response is expert-focused and more helpful.

Introduction

Key Concepts of Prompt Engineering
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Origin of Prompt Engineering

TURNING WORDS INTO
GOLD: THE MAGIC OF
PROMPT ENGINEERING

GARRGI PHADKE

PURNIMA SINGH

This discovery led to new prompting strategies like

Zero-shot prompting – Giving no examples, just a question
or command.
One-shot prompting – Including one example to guide the
model.
Few-shot prompting – Offering a few examples to better
shape the response.

These methods showed how the structure and tone of prompts
could directly influence AI behavior, which led to the
emergence of prompt engineering as a specialized discipline.

    Introduction

   Prompt engineering is a transformative technique in the            
realm of artificial intelligence (AI), especially when working
with large language models such as ChatGPT. It focuses on
crafting and refining inputs—referred to as prompts—to guide
AI systems in producing accurate, creative, or contextually
appropriate outputs.
As AI becomes more integrated into daily tools and industries,
the skill of effectively communicating with these models using
well-designed prompts is increasingly important. The
effectiveness of AI lies not just in its data capacity but in how
clearly and precisely we instruct it to respond.
Prompt engineering combines logic with creativity. It’s not only
about what we ask, but how we ask it. Whether writing essays,
solving math problems, creating designs, or generating code,
this practice allows users to fully utilize AI capabilities across
multiple domains—making it a vital digital-age skill.



Prompt engineering is crucial for extracting the best results
from AI systems. Here's why:

Well-structured prompts help AI give more accurate and
meaningful responses. For example, asking for a 150-
word summary for school students leads to much more
focused content than a general question. The right
prompt can save time while still delivering high- quality
content. Whether you're writing a blog, social media
post, or report, clear instructions speed up the process.
Prompt engineering makes repetitive tasks easier.
Creating templates for things like product descriptions,
emails, or FAQs helps you get consistent results with less
effort. It simplifies complex work too. Whether it’s
coding or breaking down a difficult topic, giving step-by-
step guidance helps the AI support you better. Anyone
can benefit from it. Whether you're teaching, developing
software, marketing a brand, or analyzing research,
knowing how to prompt properly makes your job easier
and more efficient.

3. Education  In the education sector, AI helps create lesson plans,
quizzes, and personalized learning support. Teachers and students
benefit from simplified explanations, tailored study materials, and
interactive learning experiences. 4. Data Analysis  AI can
summarize long research reports, extract key insights, and explain
complicated datasets in simple terms. This helps professionals and
researchers make data-driven decisions more quickly and
accurately.

Despite its power, prompt engineering comes with challenges:
Prompt engineering often needs several rounds of testing and
tweaking to get accurate or useful results. This trial-and-error
process can be time-consuming and may require a good
understanding of how the model responds to different inputs.

Applications of Prompt Engineering
Prompt engineering finds use in various fields, including:
1. Content Writing
AI can assist in generating high-quality content for blogs,
advertisements, stories, and professional communication. It
AI models can sometimes reflect biases present in their training
helps save time by offering drafts, improving grammar,
anddata, leading to outputs that are inaccurate, unfair, or
suggesting creative variations based on tone and target
audience.inappropriate. This makes it important to review
responses

critically, especially for sensitive or factual content.
2. Software Development
 AI tools can write code snippets, fix bugs, and explain complex
programming concepts. Developers use it for quick prototyping,
debugging, or understanding unfamiliar code structures more
efficiently.
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Why Is Prompt Engineering Important?

Limitations of Prompt Engineering

2025-2026

4. Priming  Priming involves including examples, instructions,
or tone- setting phrases in the prompt to shape how the AI
behaves and responds. It helps direct the model to follow a
particular style, tone, or structure. For example, adding a few
sample questions and answers before your actual query can
guide the AI to reply in a similar format. 5. Prompt  A prompt
is the instruction, command, or question given to the AI. The
clarity and structure of a prompt greatly influence the quality of
the AI’s response. A specific and well-worded prompt like
“Write a formal email requesting medical leave” is much more
effective than a vague prompt such as “Write an email.”
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Prompt engineering is more than just giving commands to AI—
it's about using language purposefully to shape intelligent
outcomes. With careful prompt design, we can harness AI to
solve problems, boost creativity, and save time. In a world
increasingly driven by artificial intelligence, learning how to
engineer prompts is becoming just as important as learning to
code. It’s the craft of converting ordinary words into
extraordinary results—truly turning words into gold.

How to Improve Your Prompts
To enhance AI output, it's important to refine your prompts.
Here are a few strategies:

Clearly define your goal, tone, format, and audience to help
the AI deliver responses that match your expectations.
Instead of vague prompts like “Tell me about climate
change,” say “Write a 100-word paragraph on climate
change for school children in a friendly tone.” This helps
the AI understand what you truly need. Add background
information or examples to guide the AI. When you share
context—like your target audience, purpose, or a sample
response—the AI is more likely to produce accurate,
creative, and relevant outputs. For example, “Suggest a
funny Instagram caption, like ‘Too glam to give a damn’”
can shape the tone. Break down complex tasks into smaller,
manageable parts. If you're working on a long article, ask
for the outline first, then request content section by section.
This avoids overwhelming the AI and ensures each part is
well thought out and easier to revise if needed. Set clear
boundaries to narrow the AI’s focus. Mentioning word
limits, tone (formal/informal), number of points, or
formatting preferences helps in getting usable, on-target
content. For example, “List three pros and three cons of
electric vehicles in bullet points” sets a clear structure for
the AI to follow.

TECH-A-PILLAR

Conclusion
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What Are Foundation Models? UFoundation models

are large-scale machine learning
models trained on massive datasets that serve as the
base for a variety of downstream tasks. Unlike
traditional models trained for specific tasks, these 
models exhibit general intelligence capabilities,
including:

Text generation
Image captioning
Code writing
Language translation
Reasoning and problem-solving

Key Components of Next-Gen Models
1. Multi-Modality

Fusion of text, audio, image, and video processing.
Example: GPT-4o accepts image + audio + text input.

2. Larger and More Efficient Architectures
Trillion-parameter models (e.g., Gemini 1.5, Claude 3
Opus)
Focus on compression, efficiency, and memory
optimization.

3. Fine-Tuning + Reinforcement Learning
Reinforcement Learning with Human Feedback
(RLHF)
Custom domain-specific fine-tuning (e.g., legal AI,
medical AI)

4. Autonomous Agents
Self-operating AI systems (AutoGPT, Devin)
Capable of performing end-to-end tasks without
human instructions

5. Edge AI & On-Device Models
Running AI locally on smartphones, wearables, and
IoT devices
Apple’s on-device LLM, Qualcomm AI Engine

page 4
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BEYOND GPT:
NEXT GENERATION
FOUNDATION MODELS
AND THEIR IMPACT 

RACHIT SINGH

SAURABH PARAVE

Introduction

Since the release of GPT-3 and the subsequent leap to
GPT-4 and GPT-4o, the AI landscape has witnessed
unprecedented advancements. Foundation models have
become the backbone of AI research and innovation,
enabling machines to write, code, analyse, and even reason.
However, the question isn't what GPT can do, but what
comes after GPT?
This next chapter in AI evolution is defined by multi-
modal models, autonomous agents, edge deployment,
specialized models, and AI alignment — all built upon the
base laid by the first generation.

Abstract

Artificial Intelligence (AI) has undergone a paradigm shift
with the emergence of foundation models, such as
OpenAI’s GPT, Google’s PaLM, and Meta’s LLaMA.
These models are not just tools — they’re platforms for
building a wide range of intelligent applications. But what
lies beyond GPT? This article explores the rise of next-
generation foundation models, their architecture, real-
world applications, challenges, and the transformative
impact they hold across industries, economies, and
societies.



Key Challenges Ahead
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The Road Ahead: What's Next?
Specialized Models

Domain-specific (e.g., LegalBERT, BioGPT)
Smaller, faster, and fine-tuned

AI Alignment & Safety
Ensuring AI behaves in accordance with human
values
Interpretability and explainability

Open Source Ecosystems
Mistral, LLaMA, Falcon, and more
Decentralization of AI power

Quantum + AI
Use of quantum computing for training efficiency
Quantum AI for solving complex problems

AGI & Human Collaboration
Moving toward Artificial General Intelligence
(AGI)
Human-in-the-loop AI systems for decision-
making

Global Impact of Foundation Models
  Education

AI tutors & content generators
Democratized learning with voice + text-based tutors

Ö Healthcare

Medical image diagnostics
AI doctors (e.g., MedPaLM-2)
Drug discovery acceleration

« Business & Economy

Automated customer support
Smart assistants, data analysis, legal document review

  Creative Industries

AI in filmmaking, design, content writing
Co-pilots for art & music generation

Ì Governance & Public Services

AI policy advisors
Predictive models for climate change, economics, public
health

How It Works (Simplified)
1.Data Collection

Crawls billions of documents, images, videos
2.Model Training

Uses transformer architecture on high-performance
computing clusters

3. Fine-Tuning
Human reviewers score outputs to guide behavior

4. Deployment
APIs, plugins, desktop tools, mobile apps, embedded
systems

5.Inference & Output
Real-time response generation across modalities

TECH-A-PILLAR 2025-2026

Challenge Description

Bias & Fairness Foundation models may
inherit harmful biases from

Hallucination AI often generates false or
fabricated information.

Resource
Intensity

High cost of training, energy
consumption, carbon

Data Privacy Risks of misuse and data
leakage from user prompts.

Regulation Lack of unified global
governance on AI

Job
Displacement

Automation of creative,
cognitive, and technical
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Conclusion As we move beyond GPT into the next
generation of AI models, we stand on the brink of a
technological renaissance. Foundation models are no
longer experiments—they're becoming integral to
society’s core infrastructure. The future lies in safe,
aligned, efficient, and collaborative AI systems that
work hand- in-hand with humans to solve the world’s
most pressing problems. Let us shape a future not ruled
by machines, but powered by human-centered AI.

Bonus Topic: AI Agents – The Next Leap
While GPT-like models are assistants, AI Agents can
autonomously plan, execute, and learn from tasks.

Tools: AutoGPT, BabyAGI, OpenDevin
Applications: Self-writing codebases, business process
automation, research automation
They form the bridge between static chat models and
dynamic intelligent systems

Examples:
GPT (OpenAI)
PaLM (Google)
LLaMA (Meta)
Claude (Anthropic)

They use self-supervised learning and transformer-based
architectures, making them adaptable, scalable, and incredibly
powerful.

TECH-A-PILLAR 2025-2026



TECH-A-PILLAR 2025-2026

page 7

The Convergence of Digital and Physical Realms
The digital world comprises virtual assets: data, networks,
applications, and cloud infrastructure. The physical world is
made of objects, environments, and biological entities. The
Internet of Things (IoT) serves as the essential bridge between
these domains. It embeds sensors, processors, and connectivity
into physical objects, allowing them to collect, transmit, and
act on data. Smart systems are accelerating this fusion, making
everyday experiences more intuitive, responsive, and efficient.
Fitness trackers, for example, not only monitor activity and
heart rate but also offer personalized health recommendations
based on real- time data. Refrigerators equipped with smart
technology can detect when items are running low and
automatically reorder them. Thermostats can learn a user’s
daily routine and adjust temperature settings accordingly,
improving both comfort and energy efficiency. This seamless
interaction between the physical and digital realms extends to
smart homes, connected vehicles, automated factories, and
intelligent urban infrastructure. It empowers systems to
become context-aware and adaptive, transforming how
humans engage with technology and paving the way for
innovations that are deeply integrated into the fabric of
everyday life.

SMART ECOSYSTEMS
WITH IOT: BRIDGING
THE PHYSICAL AND
DIGITAL WORLDS

AKSHAY BARIYA

BHARGAV BHALEKAR

Introduction

In an era where data drives decision-making and real-time
responses are critical, the line between the digital and physical
worlds is rapidly dissolving. This convergence is not just a
technological trend — it's a fundamental shift that's
transforming how we live, work, and interact with our
surroundings. From smart homes that learn our habits to
intelligent cities optimizing traffic flow, from wearable health
monitors detecting early signs of illness to automated factories
that adapt production in real time, the integration of digital
systems with the physical environment is redefining modern life.
Bridging these two realms means more than simply digitizing
information — it's about embedding intelligence into the very
fabric of our environment. Through technologies such as the
Internet of Things (IoT), artificial intelligence (AI), machine
learning, and edge computing, digital systems can now sense,
interpret, and respond to changes in the physical world. These
systems not only collect and process vast amounts of data but
also use it to anticipate needs, optimize processes, and make
autonomous decisions with minimal human intervention.
As the boundaries between the digital and physical continue to
blur, the focus shifts from simply connecting devices to creating
intelligent ecosystems that enhance human capabilities, increase
efficiency, and promote sustainability. Embracing this fusion
not only redefines innovation but also challenges us to rethink
privacy, security, and the ethical implications of a world where
machines and humans interact more closely than ever before.

Abstract

The digital and physical worlds are no longer separate entities.
Thanks to innovations like the Internet of Things (IoT),
artificial intelligence (AI), and real-time analytics, these
domains are blending into one interconnected ecosystem. This
paper explores how digital-physical convergence is transforming
industries, the key technologies enabling it, real-world
applications, the inherent risks, and what the future holds for
this evolving frontier.
By understanding both the potential and the challenges of this
evolving frontier, the paper provides insights into how
organizations and societies can adapt to and responsibly
harness the power of digital-physical integration in the years to
come.



Perception Layer – Consists of sensors that collect data (like
temperature, motion, or pressure) and actuators that
perform physical actions in response to commands. Network
Layer – Ensures reliable and secure transmission of data
between devices using wired (Ethernet) or wireless (Wi- Fi,
5G, Bluetooth) technologies. Processing Layer – Uses cloud
or edge computing to analyze incoming data, apply
algorithms (like AI/ML), and convert raw data into
actionable insights. Application Layer – Provides user-facing
platforms such as dashboards, mobile apps, or control
systems to monitor, automate, and make informed decisions.

Smart ecosystems powered by the Internet of Things (IoT) offer
immense potential for convenience and efficiency, seamlessly
bridging the digital and physical worlds. However, their
development and widespread adoption are accompanied by
significant challenges and risks that demand careful
consideration and proactive mitigation. In summary, while IoT-
driven smart ecosystems hold the promise of a more connected
and efficient world, realizing their full potential depends on
addressing the associated risks through
collaborative efforts between technology developers,
policymakers, and end-users.

Here are some key challenges and risks associated with Smart
Ecosystems with IoT:

Vulnerable Digital Attack Surface: Vast number of insecure
IoT 
cyberattacks, 
violations.

devices creates 
leading 

an 
to 

easily exploited target for
privacydata breaches and 
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This multi-layered architecture is essential for building scalable
and secure smart environments. While bridging the gap between
digital and physical worlds offers numerous benefits, there are
also potential challenges and risks that must be considered. One
of the primary challenges is data security. As more and more
devices become connected, the risk of cyber-attacks increases.

Examples of Digital-Physical Connectivity
Healthcare: Wearable medical devices track vitals like heart rate
and blood pressure in real-time, alerting doctors before critical
situations arise.

Buildings: Smart thermostats adjust heating/cooling by
analyzing room occupancy and environmental conditions.
Retail & Home: Smart refrigerators suggest replenishment
items; voice assistants trigger lighting or appliance functions.
Sports: Athletes use performance-tracking wearables; racing
teams optimize vehicles using augmented reality (AR).
Industry: Digital twins simulate real-world systems for
proactive maintenance, reducing downtime.
As these connections deepen, referring to it as merely a
"bridge" becomes insufficient — it’s becoming a unified
digital-physical continuum.

TECH-A-PILLAR

Architecture of Digital-Physical Systems

Challenges and Risks
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Conclusion

The fusion of the digital and physical worlds is more than a
technological trend — it's a foundational shift for the 21st
century. From personalized healthcare to intelligent
infrastructure, this convergence is reshaping how we interact
with the world.
The path forward will require careful design, ethical
consideration, and inclusive innovation. But one thing is certain:
the boundaries between digital and physical reality are
disappearing — and the result is a smarter, more responsive
planet.

Deepening Digital Divide: Lack of access to technology,
reliable internet, and digital literacy excludes certain
individuals and communities from smart ecosystem benefits.

IoT Interoperability Chaos: Absence of universal standards
hinders seamless data exchange and integration between
diverse IoT devices and platforms.

Algorithmic Bias Risks: Biased training data can lead to
algorithms in smart ecosystems perpetuating or amplifying
discrimination and unfair outcomes.

Environmental Footprint of IoT: Rapid proliferation of IoT
devices contributes significantly to e-waste and demands
increased energy consumption, raising sustainability
concerns.

Bridging Digital and Physical Realms

The future depends on uniting the digital and physical worlds —
and that future is already taking shape. Technologies like the
Internet of Things (IoT), artificial intelligence (AI), digital twins,
and advanced 3D printing are revolutionizing how we interact
with our surroundings. These innovations enable physical
objects to sense, process, and respond in real time, creating
systems that are not only smart but also highly adaptive and
autonomous.
This integration is more than just a technological advancement
— it’s becoming a necessity in today’s fast-paced world. For
businesses, it translates to streamlined operations, predictive
maintenance, improved customer insights, and cost savings
through automation and data-driven decision-making. For
individuals, it enables personalized products, smarter homes,
connected healthcare, and enhanced convenience in daily life.

On a broader scale, this convergence supports the development
of intelligent infrastructure, efficient energy usage, better urban
planning, and sustainable resource management, all of which are
critical to addressing global challenges.
As the line between the digital and physical realms continues to
blur, those who proactively adopt and invest in this convergence
will be better positioned to lead in innovation, resilience, and
long-term growth in an increasingly connected world.



Introduction

Understanding Traditional Digital Identity Systems
Before we understand decentralized identity, it’s important to
know how traditional systems work. In the current setup,
identities are created and managed by third parties such as
Google, Facebook, or government entities. These authorities
store your credentials (like username, password, and
biometric data) on centralized servers. Problems with this
model include:

What is Decentralized Identity (DID)?
Decentralized Identity is a new approach that allows users to
create and manage their own digital identity independently.
Rather than relying on a single organization to issue and
store identity credentials, users can hold verifiable credentials
in a digital wallet and present them to service providers as
needed.
Key features of DID:
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Security Risks: Centralized databases are attractive targets
for hackers.
Privacy Concerns: Personal data is often sold or misused
without user consent.
Limited Control: Users cannot modify or transfer their
identity freely.
Lack of Interoperability: Credentials from one service are
often not accepted by others.

In today’s digital world, identity is everything—from
accessing your email to making online purchases or applying
for government services. However, most of our personal data
is controlled by centralized institutions like social media
platforms, banks, and government agencies. These systems
are not only vulnerable to breaches but also limit user control
over their own identity. The concept of Decentralized
Identity (DID), powered by blockchain technology, is a
game-changer that aims to shift identity control from
corporations and institutions back to individuals.
Decentralized Identity uses the foundational principles of
self- sovereign identity (SSI), meaning that individuals can
own, control, and share their digital identities without
depending on a central authority. Blockchain acts as the
backbone of this shift by providing a secure, immutable, and
transparent ledger for recording identity credentials.

This diagram illustrates the fundamental structure of a
decentralized identity system involving three key participants:

User Control: Users own and control their identity.
Portability: Identity can be used across platforms without
re-registration.
Privacy: Only necessary information is shared with third
parties.
Security: Cryptographic methods ensure authenticity and
integrity.
Interoperability: Based on open standards and protocols.

TECH-A-PILLAR

Core Components of a Decentralized Identity Ecosystem
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DECENTRALIZED
IDENTITY:
BLOCKCHAIN’S ROLE IN
RECLAIMING DIGITAL
IDENTITY

MAYUR MOHITE

VIVEKANAND PASI



Blockchain provides the technological foundation for
decentralized identity systems. Here's how:

1.Immutable Records: Blockchain stores digital proofs (not full
identity data) in a way that cannot be changed or tampered
with.
2.Distributed Trust: No single authority controls the network;
trust is distributed among all nodes.
3.Cryptographic Security: Each identity and transaction is
secured using public-private key encryption.
4.Verification Without Exposure: Verifiers can confirm the
validity of credentials without needing access to the underlying
data.
Blockchain ensures that the verifier can confirm the
authenticity of the credential issued to the holder without
depending on the issuer every time.
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Microsoft ION: Built on the Bitcoin blockchain, ION is a
decentralized identity network that allows users to create and
manage their own DIDs. India’s Aadhaar and Blockchain
Integration: Though Aadhaar is currently centralized,
researchers are exploring blockchain- based upgrades to
enhance privacy and decentralization. Education: Universities
are issuing tamper-proof degrees on blockchain so graduates
can present them anywhere in the world. Healthcare: Patients
can control access to their medical records, deciding which
doctor or hospital can view specific information.

1.Reduced Identity Fraud Decentralized systems use blockchain to
store tamper-proof credentials, making it extremely difficult for
attackers to forge or manipulate identity data. 2.Greater Inclusion
People without government-issued IDs can create verifiable digital
identities, allowing access to essential services like banking,
healthcare, and education. 3.Streamlined Onboarding With
instantly verifiable credentials, users can quickly sign up for
services while organizations reduce paperwork, errors, and
administrative delays. 4.Regulatory Compliance DIDs support user
consent and data minimization, helping organizations comply
easily with laws like GDPR and India’s Digital Personal Data
Protection Act.

Issuer – A trusted authority (e.g., university, government,
or bank) that issues verifiable credentials.
Holder – The individual or entity who owns the credentials
and stores them in a secure digital wallet.
Verifier – A third party (e.g., employer or service provider)
that requests proof of credentials.

When the Holder presents a credential (e.g., digital ID,
certificate, or health record), the Verifier checks its validity
through cryptographic proofs anchored on the blockchain—
without needing to contact the Issuer each time. This model
ensures user privacy, data control, and trustless verification,
which are central to the concept of Self-Sovereign Identity
(SSI).
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Despite its potential, DID faces several hurdles:

Adoption Barriers: Enterprises and governments need to
embrace this new paradigm.
User Education: People must understand how to manage
their identity wallets securely.
Standardization: Common global standards are still
evolving.
Scalability: Blockchain networks need to handle high
transaction volumes efficiently.

Looking ahead, decentralized identity could redefine the
internet’s trust layer. With support from organizations like the
World Wide Web Consortium (W3C), Hyperledger, and
Ethereum Foundation, DID is likely to gain momentum in the
coming years.
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Decentralized Identity (DID) powered by blockchain is not just
an upgrade to existing systems—it represents a paradigm shift in
how digital identity is managed, verified, and protected. By
replacing centralized control with user autonomy, it empowers
individuals to take back ownership of their personal data in a
secure, private, and transparent way. The benefits are far-
reaching: from drastically reducing identity fraud to enabling
digital inclusion for billions, DID offers solutions to some of the
most pressing digital challenges of our time. It enhances user
privacy through selective data disclosure, simplifies compliance
with evolving data protection regulations, and provides faster,
verifiable credentials across platforms and borders. Beyond 

also strengthens cybersecurity, reduces dependence on vulnerable
central databases, and fosters a more trustworthy digital
ecosystem. Industries like healthcare, finance, education, and
public services stand to benefit immensely through streamlined,
interoperable, and cost-effective identity solutions.
However, the journey toward mass adoption 
requires
collaboration between governments, tech companies, and
international standards bodies. Challenges such as public
awareness, technical literacy, and regulatory acceptance must be
addressed thoughtfully.
As we move deeper into the digital age, trust, privacy, and self-

ownership will be foundational pillars of 
innovation. Decentralized identity, supported by blockchain, paves
the way for a future where identity is truly user-centric, borderless,
and secure by design—offering not just better technology, but a
fairer and more inclusive digital society.
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Abstract
The Quantum Internet is poised to redefine digital security
through the principles of quantum mechanics. As
conventional encryption faces growing threats from advanced
computing technologies, quantum communication offers a
promising alternative. This article explores how the Quantum
Internet could become the backbone for unbreakable security
in Blockchain and IoT systems. We delve into its working
principles, challenges, and real-world deployments, showing
how this futuristic concept may soon become a necessity in
our hyper-connected world.

Introduction
In a digital age dominated by decentralized ledgers and a
rapidly expanding network of smart devices, the principles of
trust and data integrity have become the bedrock of our
global infrastructure. With over 15 billion connected IoT
devices already reshaping finance, logistics, and daily life, the
need to safeguard our digital interactions is more crucial than
ever. Traditional cryptographic methods, while effective
today, face an existential threat from the dawn of quantum
computing. A sufficiently powerful quantum computer could
theoretically break many of the encryption algorithms that
protect our most sensitive data. Enter the quantum internet—
a revolutionary networking paradigm that combines the
strange and powerful laws of quantum mechanics with
network engineering. It promises a level of security that is not
just incrementally stronger, but theoretically unbreakable.
This innovation has the potential to create a future-proof
digital ecosystem, immune to the brute force attacks that
could render today's cryptographic techniques obsolete. It’s
not merely an upgrade; it’s a fundamental leap toward a new
era of secure connectivity. 

Quantum Key Distribution (QKD)
A cryptographic protocol that allows two parties to
generate a shared, secret key using the laws of quantum
physics. Any attempt to intercept the key disturbs its
quantum state, making eavesdropping detectable. This is
revolutionary: even if someone tries to spy on a quantum
message, the act of observing it changes the message —
alerting both parties.

 

How It Reinforces Blockchain and IoT

▪
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What is the Quantum Internet? Unlike traditional internet,

which relies on classical bits (0s
and 1s), the Quantum Internet uses qubits — quantumbits
that can exist in multiple states at once (superposition)

and
be entangled with one another. This enables ultra-secure
data transmission via Quantum Key Distribution (QKD).

 Blockchain

Today’s Blockchain relies on cryptographic hash
functions and public/private key pairs. But quantum
computers may eventually break RSA and ECC
encryption, threatening its immutability. The Quantum
Internet can deliver quantum-safe keys that update
regularly and are virtually unhackable.

▪  IoT (Internet of Things)

IoT devices are small, often deployed in remote locations,
and rarely updated — making them easy targets.
Through quantum channels, even low-power sensors
could securely authenticate themselves and transmit data
resistant to man-in-the-middle attacks.

Quantumentanglementusedinsecurecommunicationbetween devices
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Challenge

Distance Limitations

Equipment Cost

Short Coherence Time

Integration with Classic

Description

Qubits lose state quickly

and must be preserved with
extreme precision

Quantum signals decay over

fiber;

ultra-cold environments
Interfacing quantum

Despite promise, several
obstacles remain: 

Global Experiments and Progress
Leading institutions and nations are already testing the
Quantum Internet:

Delft University of Technology , Netherlands— Achieved
multi- node entanglement
Micius Satellite — Enabled intercontinental quantum-
encrypted video calls between China and Austria
Brookhaven Lab — Building quantum links between East
Coast labs
ISRO + QNu Labs — India is actively developing satellite-
based QKD protocols

These breakthroughs mark an evolution toward city- scale and
even planetary-scale quantum networks.

 Key Challenges Ahead

TECH-A-PILLAR

Conclusion
The Quantum Internet is no longer science fiction — it’s
becoming a reality. As quantum computing evolves, it poses
a serious threat to traditional security models used in
Blockchain and IoT. But this same technology offers a
powerful solution: quantum-secure communication that is
virtually unhackable. Though challenges remain, global
efforts are already laying the foundation for a new kind of
internet — one where data can travel securely across vast
networks without fear of interception. The future isn’t
uncertain — it’s quantum. And it’s arriving faster than we
think.

2025-2026

Smart home devices communicating over quantum- secured networks
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"Quantum networks will not just protect our data —
they will redefine how we think about digital trust.”

Quantum encryption could protect energy infrastructure from
cyber-attacks. Imagine a power grid where sensors talk via
entangled photons — making data leaks physically impossible.

Work is underway on quantum–classical hybrid systems,
which can allow a gradual transition from the current internet
to the quantum future.
Use Case: Smart Grid

By 2035, we may see commercially available quantum
networks protecting financial institutions, health systems, and
government operations. Quantum-safe Blockchain could
enable truly censorship-resistant voting, and IoT powered by
QKD could protect smart cities from cyber threats.
Interoperability

he Road Ahead

Integration of classical and quantum data over fiber- optic telecom
network



Abstract
In the face of rising cyber threats and digital vulnerabilities,
trust has become a cornerstone of secure digital
interactions. Blockchain technology, once confined to the
realm of cryptocurrencies, is now emerging as a vital
component in modern cybersecurity frameworks. Its
decentralized, immutable, and transparent architecture
provides a robust foundation for enhancing data integrity,
preventing tampering, and strengthening access control.
This article explores how blockchain is being applied across
sectors—such as finance, healthcare, and supply chains—to
address issues of identity management, infrastructure
protection, and regulatory compliance. Furthermore, the
integration of Artificial Intelligence (AI) with blockchain
introduces intelligent threat detection and automated
response mechanisms, creating a proactive defense model.
While challenges like scalability and interoperability
remain, the combined potential of blockchain and AI
signals a transformative shift toward a more secure and
trustworthy digital future.

Introduction The Problem of Trust in a Digital World
Cybercrime is no longer just a technical issue; it’s a societal
challenge. From identity theft and data breaches to
ransomware attacks, digital vulnerabilities are exploited
daily. Traditional cybersecurity methods often rely on
centralized systems, which can become single points of
failure. Once breached, these systems can lead to catastrophic
losses of data, money, and trust.
Blockchain: A New Framework for Security 
Blockchain offers a decentralized, distributed ledger system
where each transaction or piece of data is recorded across a
network of computers. Once added, entries cannot be altered
or deleted without consensus from the network. This makes
blockchain highly resistant to hacking, fraud, and
manipulation.

Key features that strengthen cybersecurity:
Immutability: Data on the blockchain is unchangeable.
Transparency: Transactions are visible to all participants,
increasing accountability.
Decentralization: No single point of failure makes it hard for
attackers to compromise the system.
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In a world that’s becoming increasingly digital, trust has
emerged as one of the most valuable assets. Whether it’s
sharing personal information online, conducting financial
transactions, or voting electronically, users demand systems
that are secure, transparent, and tamper-proof. This is where
blockchain technology steps in — not just as the foundation
of cryptocurrencies but as a revolutionary tool for
cybersecurity.
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Despite its promise, blockchain is not a silver bullet. It faces
issues such as:

Scalability: Processing speed is still limited compared to
centralized systems.
Energy Consumption: Proof-of-work mechanisms can be
energy-intensive.
Regulatory Hurdles: Legal frameworks for blockchain
applications are still evolving.

Securing Tomorrow: Leveraging AI, ML, and Blockchain for
Next-Gen Cyber Defense
Blockchain technology, with its decentralized and tamper-proof
structure, is transforming cybersecurity by ensuring data
integrity and transparency. As cyber threats grow more
sophisticated, traditional security methods often fail to detect or
prevent them effectively. Artificial Intelligence (AI) and
Machine Learning (ML) enhance threat detection by analyzing
large datasets in real time to spot anomalies and potential
breaches.
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Combining AI/ML with blockchain creates a powerful security
framework where threats are identified instantly, and records
remain immutable. Smart contracts can automate threat
responses, reducing human error and response time. This
integration ensures the data being analysed is trustworthy and
untampered. Decentralized identity management systems can
further reduce the risk of identity theft. Together, these
technologies create a resilient cybersecurity model that adapts
and evolves. They build digital trust, vital for industries like
finance, healthcare, and critical infrastructure. This next-
generation defence marks a major leap toward securing the
digital future.

As the digital world continues to grow, so does the need for
trustworthy systems. Blockchain offers a powerful way to
enhance cybersecurity through transparency, decentralization,
and immutability. While not without its challenges, its potential
to transform how we secure data, identities, and systems is
undeniable. In the coming years, blockchain is likely to become a
cornerstone of secure digital interactions — truly building trust in
the digital age.

Applications Beyond Cryptocurrency

While cryptocurrencies, cybersecurity: Secure Identity
Management: Blockchain can store digital identities in a
tamper-proof way, helping reduce identity theft and fraud. Data
Integrity for IoT: As the Internet of Things (IoT) expands,
blockchain can ensure the security of data exchanged between
devices. Smart Contracts: Self-executing contracts with coded
terms can reduce the need for third-party verification and
minimize fraud. Cyber Threat Intelligence Sharing: Blockchain
can enable secure and transparent sharing of threat data
between organizations without compromising privacy.

often associated with Bitcoin and
applications 

other
inblockchain has vast 

Challenges Ahead
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Introduction

What is AI Art?
Today, AI-generated art often uses algorithms trained on
thousands of existing images to learn specific styles and
aesthetics. This enables AI to create entirely new visuals that
mimic those learned traits. A major breakthrough in this space
is Generative Adversarial Networks (GANs), developed by Ian
Good fellow in 2014. GANs use two neural networks: a
generator, which creates images, and a discriminator, which
evaluates them. This adversarial setup helps the AI improve its
ability to create visuals that appear authentic, such as
generating new classical-style landscapes from training data.
Beyond GANs, tools like OpenAI’s DALL·E, Google Brain’s
Image, and Mid Journey let users generate art from text
prompts. Google’s Deep Dream, launched in 2015, adds a
surreal twist by enhancing image patterns, creating vivid
dream-like effects.

Applications of AI in the Art World: 
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AI-generated art is causing waves in the business art
community, with cutting-edge AI software now able to create
visually impressive and stylistically detailed drawings.
Perhaps the most striking advancement is the emergence of
AI Ghibli Figure Generators and Studio Ghibli style image
generators, which are transforming the way artists and non-
artists alike connect with visual narrative. These tools enable
users to enter simple prompts—anything from a text
description to an image —and receive in return whimsical,
anime-style characters or surrealistic scenes that call to mind
the nostalgic. In addition to digital artworks, robot artists are
also gaining popularity. Ai-Da, a humanoid robot with AI-
capable vision and motor capabilities, produces beautiful
paintings and drawings. Her creators contend her work
reaches the level of being "new, surprising, and culturally
valuable." Another example is Botto, a machine artist
developed by Mario Klingemann. Botto produces artwork by
comparing what has been produced previously and improves
its work through the vote of a community, learning
iteratively—such as a child being directed by its creator

Artificial Intelligence (AI) is no longer the sole domain of
science fiction—it's changing our world, particularly in such
creative fields as music and art. AI combines computer
science and massive data sets to create solutions, and its
impact has skyrocketed over just the last year. The idea of
machines creating art has been around for a while. In the
1970s, Harold Cohen, a British artist, created AARON, an
early AI program that created art from programmed rules.
AARON became more detailed in abstract forms over time
and eventually created images recognizable as people and
flowers, even learning how to choose brushes and ink.
Likewise, AI has long assisted in music composition, such as
for films and TV shows.
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Just as with art, AI is profoundly disrupting the music industry,
giving artists and writers a powerful new toolset. Through AI,
artists can produce musical content in a matter of seconds,
replicate vocals of specific artists, and even extract separate
instruments or voices within a single track. A first-of-its-kind use
of AI in music is The Beatles' final song, "Now And Then,"
released in November 2023. It had several firsts: it was the
band's one and only song in the 21st century, and their last ever
song. Above all, it got a Best Rock Performance Grammy on
2nd February 2025, for the first time ever an AI-generated song
had won a Grammy.

The AI used in "Now And Then" was principally restorative, not
generative. Peter Jackson's team, in making "The Beatles: Get
Back" documentary, created software that used AI to isolate John
Lennon's voice from an old demo take. The track was previously
unusable because Lennon's vocals were too immersed with
background noise and piano. The "demixing" power of AI
allowed his vocal to be separated, and Paul McCartney and
Ringo Starr were able to complete the song. This accomplishment
proved that AI can empower artists with an imaginative set of
tools that can even "bend mortality".

 AI is rapidly transforming the art world, enabling new levels of
creativity—from generating original works to reviving classics
like The Beatles' "Now And Then." However, it raises ethical
concerns around ownership, consent, and the potential loss of
human creative roles. While AI can produce content quickly,
many argue that true art requires human emotion and intent.
The future lies in collaboration—using AI to enhance, not
replace, human creativity.
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While AI has proven its creative potential—as in Now And Then
—its misuse is a growing concern. The AI-generated track Heart
on My Sleeve by Ghostwriter imitated the voices of Drake and
The Weeknd without consent, igniting debates over the ownership
of an artist’s voice, image, and online identity. Another issue is
the overwhelming amount of content. Platforms like Spotify and
Apple Music already upload between 100,000 and 150,000 tracks
daily, and experts such as Josh Antonuccio warn that AI could
unleash a “tsunami” of songs, making it even harder for new
talent to gain visibility and for listeners to
discover meaningful music.
However, many see AI as a tool for democratizing the industry.
The same algorithms used for personalized recommendations
could also help promote lesser-known artists and niche genres,

expanding musical diversity. Advocates suggest embracing AI as
a creative partner—much like past technological revolutions such
as electric guitars and radio—rather than rejecting it outright.

Yet the economic success of AI-generated art like 'Edmond deBelamy', sold at Christie's for $432,500, suggests that the art
community is warming up to works created by AI. Respected or
reviled, AI art has undoubtedly gotten a seat at the creative
table.

 

Is AI-Generated Art 'Real' Art? 
AI art aims to captivate with surreal or photorealistic pictures,
as conventional art does. Others argue it reflects contemporary
society and employs algorithmic skill to enhance creativity.
Through access to huge databases, AI can create sophisticated
copies of what has already been done and help artists overcome
creative obstacles. A majority of artists utilizing AI- based
technology consider it as a collaborative assistant, not a

substitution—believing that human imagination and
perception are still essential. However, critics argue that AI
lacks the emotional richness, intention, and cultural context
behind human creativity. Its artworks are seen as regurgitations
of whatever images already exist and are not novel. Since AI
does not have feelings or sense context, it cannot create
substantial dialogue with human symbols and values. There are
also ethics concerns like unclear copyrights ownership, the risk
of job losses, and how hard it is to remain original in AI work.

What is AI Music?
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Introduction

Everything as Code with GitOps
1. Developer Push to Git AThe process begins when a
developer pushes application code or configuration files (like
YAML, Helm charts, Dockerfiles, etc.) to a Git repository.
This repository acts as the single source of truth for both
software and infrastructure.

B. The Role of Cloud-Native and Kubernetes
The rise of containerization and orchestration platforms like
Docker and Kubernetes shifted infrastructure to a more
dynamic and ephemeral nature. Managing such
environments manually became impractical, leading to the
adoption of declarative infrastructure and configuration
management tools. These changes laid the foundation for
GitOps and EaC, where everything could be codified, stored
in Git, and automatically reconciled. C. Emergence of GitOps
and Everything as Code GitOps formalized the idea of using
Git as the single source of truth for operational workflows.
With tools like ArgoCD and Flux, infrastructure and
applications could be deployed and
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Origin of DevOps 2.0: The Rise of GitOps and Everything-as-
Code
A.From Traditional Devops to Automation-First Culture
The original DevOps movement emerged to eliminate silos

between development and operations, focusing on
collaboration, automation, and continuous delivery. While it
brought agility and faster releases, challenges like configuration drift, inconsistent environments, and
manual interventions still lingered. This created a need for a
more scalable, predictable, and code-centric approach.

As software systems grow more complex and demand for
rapid delivery intensifies, traditional DevOps practices are
evolving. DevOps 2.0 marks a significant shift, introducing
modern approaches like GitOps and Everything-as-Code
(EaC) that redefine how infrastructure, security, and
operations are managed. In this new model, everything—
from infrastructure and policies to compliance and
deployment workflows—is defined in code and stored in
version-controlled systems like Git. This ensures consistency,
automation, traceability, and faster recovery, enabling teams
to deliver secure and scalable applications with greater
confidence.

updated automatically based on version-controlled definitions.Simultaneously, the
Everything-as-Code mindset began to gain traction—
extending codification beyond infrastructure to security,
compliance, monitoring, and policies, enabling full lifecycle
automation across the stack.
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Idempotency: The same configuration yields the same
environment, every time.
Auditability: Every change goes through version control and
can be traced.
Speed + Stability: Frequent deployments with minimal
downtime and manual intervention.
Security First: Changes must go through review and policy
validation.
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DevOps 2.0 is vital for building modern, reliable, and secure
software systems. It helps teams transition from manual, reactive
processes to proactive, automated workflows—enabling
businesses to innovate without compromising control.

The shift to DevOps 2.0 is not just a technical upgrade—it’s
a cultural and operational transformation. As software
systems become more complex, distributed, and dynamic,
traditional DevOps practices struggle to keep up. Manual
configurations, inconsistent environments, and deployment
errors continue to cause downtime and inefficiencies. At the
heart of DevOps 2.0 is Git as the source of truth. By
centralizing all configurations—code, 
infrastructure,
policies, and even compliance—in a version-controlled
repository, teams can ensure traceability, collaboration, and
repeatability.
Another key advantage is the concept of Everything-as-
Code. By codifying not only infrastructure but also security
rules, monitoring alerts, access controls, and compliance
automation. DevOps 2.0 also accelerates developer velocity.
With GitOps, developers can manage infrastructure without
needing deep platform expertise.

GitOps finds use in various fields, including: 1. Cloud-Native
Infrastructure Management  GitOps and EaC are widely used to
manage cloud infrastructure in platforms like AWS, Azure, and
Google Cloud. By defining infrastructure as code using tools like
Terraform or Pulumi and syncing it with Git, teams can:

Automate provisioning and teardown of environments
Ensure consistent setups across dev, staging, and production
Roll back infrastructure changes with Git history

This includes not just the codebase, but infrastructure definitions
(Terraform, Pulumi), CI/CD workflows, and security policies
(OPA, Kyverno).Everything is version-controlled, auditable, and
peer-reviewed through pull requests (PRs), ensuring
collaboration and traceability.

2. CI Pipeline (Code) & GitOps Controller
Once the code is pushed to the repository, a CI pipeline is
triggered automatically using tools like Jenkins, GitHub
Actions, or GitLab CI. This pipeline handles essential tasks such
as code compilation, testing, security scanning, and packaging
application artifacts (e.g., Docker images). These automated
steps ensure the code is validated and ready for deployment. 

3. Infrastructure and Policy as Code
 Now that the pipeline has processed the changes: Infrastructure
provisioning is handled via Infrastructure as Code (IaC) tools
such as Terraform, Pulumi, or Crossplane. Policies and
compliance rules are also codified using Policy-as-Code tools like
OPA, Kyverno, or Sentinel. This step ensures that:
Infrastructure matches desired configurations Policies are
enforced automatically (e.g., no public S3 buckets)
Environments remain consistent across dev, staging, and prod
Everything is declared in code, reviewed via PRs, versioned in
Git, and automatically reconciled by the GitOps controller.

4. Configuration Update (Git)
 Configuration drift is a common issue in traditional systems.
But with GitOps: If any configuration change is needed (e.g.,
replica count, image version, resource limits), it is updated in the
Git repository. The GitOps controller detects the update and
syncs the live environment to match the new desired state. No
direct changes are made to production environments manually.
This provides: Full rollback capabilities using Git history. Audit
trails for every change Security and governance compliance

5. Developer Push to Git (Repeat Loop)
 After updates are tested and deployed, the cycle continues:
Developers continue to commit improvements, hotfixes, or new
features. Each push triggers the CI/CD pipeline and GitOps
reconciliation. This feedback loop enables fast, safe, and scalable
software delivery. With this model, developers can focus more
on code while infrastructure and operations are automated,
reproducible, and self-healing.
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2. Kubernetes Deployment Automation
 Kubernetes is inherently complex to operate. GitOps simplifies
Kubernetes management by:

Defining manifests (YAML/Helm) in Git
Using controllers like ArgoCD/Flux to sync cluster state with
Git
Automating rollout and rollback of microservices

3. Security and Compliance Enforcement
 With Policy-as-Code (PaC), organizations can codify security and
compliance rules:

Use OPA or Kyverno to validate deployments
Enforce policies like “no public S3 buckets” or “mandatory
resource limits”
Automate compliance audits with Git histories

4. Disaster Recovery & Rollbacks
 Since Git maintains a full version history of code and
configuration:

Rollbacks become as simple as reverting to a previous commit
Entire systems can be restored by reapplying Git-tracked state
Immutable history allows for fast root-cause analysis

Limitations of DevOps 2.0: The Rise of GitOps and Everything-as-

Code

Implementing GitOps and EaC requires deep knowledge of

version control systems, infrastructure-as-code tools, and

Kubernetes operations. Teams unfamiliar with these tools may

face a steep learning curve. Configuring GitOps controllers,

writing clean YAML/JSON, and managing CI/CD pipelines can

be daunting—especially for organizations new to DevOps

practices.

While GitOps simplifies long-term management, initial setup and

ongoing maintenance can be time-consuming. Defining

infrastructure, policies, and workflows in code requires significant

effort up front. In fast-paced environments, this may slow down

immediate delivery unless teams are well-coordinated.

Although GitOps aims to eliminate configuration drift, it’s still

possible for actual states to diverge from Git due to manual

interventions or syncing issues. Also, managing too many YAML

files, Helm charts, and repositories can quickly become unwieldy

without clear structure and governance practices in place.

new levels of agility and resilience.
As software continues to eat the world, Git becomes the new
command center, and code becomes the language of

infrastructure. Welcome to a world where everything is code—
and everything is possible.



1 Introduction
Key Features of Web 3.0
Web 3.0 introduces a range of advanced technologies and
ideas that aim to create a smarter, fairer, and more user-
controlled internet Here are the standout features: 1.
Semantic Web: This helps machines and humans
communicate more effectively, leading to better data
filtering, improved search results, and smarter web services.
2. Artificial Intelligence (AI) AI adds intelligence to the web
by analyzing vast data and making accurate predictions. In
Web 3.0, AI powers chatbots, smart assistants, and
recommendation systems that personalize the user experience
based on behaviour and preferences. 3. 3D Graphics and
Immersive Experience Web 3.0 goes beyond text and images.
It incorporates three- dimensional environments, which are
key in fields like online shopping, gaming, virtual reality
(VR), and education. Users can interact in a more lifelike and
engaging way. 4. Ubiquity and Connectivity With Web 3.0,
the internet is available everywhere — across mobile phones,
wearables, smart TVs, and more. This seamless connection
between devices allows data to flow freely and intelligently
through the network.
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Figure : Results from Google Trends for the term Web 3.0
worldwide over five years.

The internet has changed the way we live, work,
communicate, and even earn money. From the early days of
Web 1.0, when websites consisted of static pages of text and
images, to Web 2.0, where users began actively participating
through social media, online platforms, and cloud-based
services, the digital world has come a long way. However, this
progress has also raised major concerns — users have lost
control over their data, tech giants have begun to dominate
the web, and privacy has become a myth. As a response to
these challenges, the next phase of the internet has already
started — Web 3.0. Web 3.0 is not just an upgrade; it's a
complete rethinking of how the internet should function. It
brings together advanced technologies such as blockchain,
AI, and the semantic web to build a smarter, decentralized
internet where users are in control. In this version of the web,
users are not just consumers — they are owners and
contributors
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Web 3.0 brings a fresh internet experience where users have
more control and freedom. One of its biggest advantages is data 
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The internet has evolved from static Web 1.0 to interactive Web
2.0, and now toward the decentralized, intelligent Web 3.0.
Though still emerging, Web 3.0 aims to give users control over
their data and interactions. Decentralized apps (DApps), built
on blockchain and driven by crypto-economics, are gaining
traction. For this shift to succeed, user-friendly design and
public education are essential to encourage broader participation
in the web’s future.

Examples of popular DApps include Uniswap, a decentralized
cryptocurrency exchange that allows peer-to-peer trading
without a central authority, and Decentraland, a virtual world
where users can buy, sell, and build on digital land using e
users.

Web 3.0 has the potential to completely reshape the digital world.
In the future, we may see fully decentralized social networks,
metaverse platforms for work and play, and global payment
systems that don't rely on banks. It can also create new job roles
in blockchain development, cybersecurity, and AI integration.
With more focus on user privacy and ownership, Web 3.0 could
give people full control of their digital lives. As technology
improves and adoption grows, Web 3.0 might soon become the
new normal for how we interact online.

Conclusion

ownership — users decide how and when their information is
shared. It also ensures privacy and security through
blockchain technology, reducing the risk of hacks and data
misuse. Since there’s no central authority, content is
censorship-resistant, allowing open participation and
expression. contracts — pieces of code that automatically
execute actions when specific conditions are met, eliminating
the need for a middleman.

What are DApps (Decentralized Applications)?
Decentralized Applications, or DApps, are digital programs that
run on a blockchain network rather than being controlled by a
single company or server. Unlike traditional apps that rely on
centralized systems, DApps
are built on distributed technologies that ensure 
greater
transparency, security, and independence. These applications
operate using smart
A major strength of DApps lies in their open-source nature.
Anyone can view, audit, or contribute to their codebase, which
builds trust within the community. Since data is stored across a
blockchain, it becomes nearly impossible to tamper with,
offering users more control over their identity and assets
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The Traditional Gaming Landscape and Its Limitations 
For decades, gaming has been synonymous with expensive
hardware. To play the latest titles with stunning graphics,
gamers needed powerful PCs with high-end graphics cards,
ample RAM, and fast processors, or dedicated gaming
consoles that often require significant upfront investment.
This created a digital divide, limiting access for many who
couldn't afford such setups. Furthermore, managing game
installations, updates, and storage space on local devices
could be a tedious process. Gamers often had to wait for
large downloads, deal with compatibility issues, and
constantly upgrade their hardware to keep up with evolving
game requirements. 

2025-2026

Cloud gaming is reshaping the gaming industry by changing
how games are played and accessed. Instead of relying on
expensive hardware, players can now stream high-quality
games directly to their devices using powerful cloud
infrastructure— similar to streaming movies or music. This
innovative approach removes traditional barriers related to
cost and performance, making high-end gaming more
accessible to a broader audience and paving the way for a
more inclusive gaming experience.

Cloud gaming, often referred to as "gaming on demand" or
"gaming as a service," addresses these limitations head-on. It
operates on a simple yet powerful principle: the game runs on
remote servers, and only the video and audio output are
streamed to the player's device. User input (keyboard, mouse,
controller commands) is sent back to the server, creating a
seamless, interactive experience. This means you don't need a
top-tier gaming PC or the latest console. A stable internet
connection and a compatible device – be it a smart TV,
smartphone, tablet, or even a low-spec laptop – are often all
you need
How Cloud Infrastructure Powers the Revolution 

The backbone of cloud gaming is its robust cloud
infrastructure. This involves several key components working
in synergy: 

Powerful Data Centers: These facilities house thousands of
high-performance servers equipped with top-of-the-line
GPUs and CPUs, capable of running multiple demanding
games simultaneously. These data centers are strategically
located to minimize latency for players. 
Low-Latency Networking: For a smooth gaming
experience, the delay between a player's input and the
game's response (latency) must be minimal. Cloud gaming
providers invest heavily in high-speed, low-latency network
infrastructure and efficient data routing protocols to ensure
responsiveness. 
Edge Computing: To further reduce latency, some cloud
gaming services employ edge computing. This involves
placing smaller data centers or servers closer to the end-
users, processing data at the "edge" of the network rather
than sending it all the way to a central data center. 
Advanced Video Compression and Streaming: High-
quality video and audio need to be compressed efficiently
and streamed rapidly to the user's device without
significant loss of fidelity. This requires sophisticated video
codecs and streaming technologies that can adapt to
varying internet speeds. 
Scalability and Elasticity: Cloud infrastructure allows
providers to scale their resources up or down rapidly based
on demand. During peak hours, more servers can be
allocated, and during off-peak times, resources can be
reduced, optimizing costs and ensuring consistent
performance for all users. This elasticity is a major
advantage over traditional, fixed hardware setups. 

Introduction The Rise of Cloud Gaming 
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Cloud infrastructure is undeniably revolutionizing the gaming
industry. By abstracting the need for powerful local hardware, it
is democratizing access to high-fidelity gaming experiences and
reshaping consumer expectations. While challenges remain, the
continuous evolution of cloud technology and network
infrastructure promises a future where gaming is more
accessible, flexible, and instant than ever before. The days of

Despite its immense potential, cloud gaming faces some
challenges: 

Internet Dependency: A stable and high-speed internet
connection is paramount. In areas with poor connectivity or
data caps, the experience can be severely hampered. 
Latency: While significant advancements have been made,large downloads and expensive upgrades may soon be a thing of
the past, paving the way for a truly ubiquitous gaming
experience.
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Subscription Models and Game Ownership: Many cloud
gaming services operate on a subscription model, which
means players might not "own" the games in the traditional
sense, raising questions about long-term access if a service is
discontinued. 
Data Consumption: Streaming high-definition 
games consumes a considerable amount of data, which can be
a concern for users with limited data plans. 

However, ongoing advancements in 5G technology, fiber optics,
and compression algorithms are continually addressing these
challenges. Major tech giants like Google (Stadia, though now
shut down as a first-party service, its technology lives on),
Microsoft (Xbox Cloud Gaming), NVIDIA (GeForce NOW),
and Amazon (Luna) are heavily investing in this space,
indicating a strong belief in its future. We can expect to see more
innovative features, better performance, and wider game libraries
as the technology matures. 

Key Benefits of Cloud Gaming for Players 
The advantages for gamers are significant and are driving the
rapid adoption of this technology: 

Accessibility: As mentioned, expensive hardware is no
longer a prerequisite. This opens up high-quality gaming
to a much broader audience, including casual gamers,
those in developing regions, and individuals with limited
budgets.
Instant Play: Games can be launched almost instantly,
without the need for lengthy downloads, installations, or
updates. This provides a truly "plug-and-play" experience.
Device Flexibility: Play your favorite games across a
multitude of devices – switch seamlessly from your TV to
your tablet or phone without losing progress.
Reduced Storage Requirements: Since games are run on
remote servers, local storage space is no longer a concern.
This is particularly beneficial for devices with limited
memory.
Always Up to Date: Games on cloud platforms are always
the latest version, with all patches and updates applied
automatically by the service provider.
Try Before You Buy: Some platforms offer trials or
subscription models, allowing players to explore a vast
library of games without individual purchases, similar to
streaming services for movies.
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Abstract
This article investigates the often-disregarded fallout
developing with the serendipitous collection of personal and
sensitive information in the cloud environment. The mere
thought of cloud computing reveals images of convenience
and scalability; along the finer lines, however, issues
surrounding data ownership, control, and privacy arise.1
Here we enter the dark side of cloud storage to observe
how, upon uploading data, said user data potentially gets
placed under the terms of service of the cloud providers,
legal jurisdictions, and valuable vulnerabilities to the
detriment of the classical notion that confers "ownership" to
digital assets to the legitimate party

Introduction
What is Cloud Computing?
Cloud computing offers the on-demand provision of computer
services, running the gamut from servers, storage, databases,
networking, software, analytics, and intelligence, laid across
the Internet wall known in short as "the cloud." It prevents
you from buying your own systems and setting them up,
instead making you buy them for usage from a cloud-output
provider (such as Google Cloud, Amazon Web Services, or
Microsoft Azure).

History & Evolution of Cloud Storage
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The cloud-storage concept is touted as the modern-day
computing miracle-far-reaching, accessible from everywhere,
and salvation from the limit of device space. From folder
synchronization across devices to sharing documents within
seconds, cloud technology has made data management super
easy for customers and businesses alike. But under this glitz
comes one's unconsidered shadow: once your data is up in the
cloud, you might never have the full say in it anymore. Rising
antics about invasion of privacy, surveillance, and robberies
in the big realm of concerns brings about this question: Do
you actually own your data, or are you just renting it?

1960s – The concept of time-sharing and utility
computing emerged.
1999 – Salesforce introduced cloud-based CRM as one
of the first enterprise cloud services.
2006 – Amazon launched AWS, introducing S3, which
became a cloud storage benchmark.
·2010s – Dropbox, Google Drive, iCloud, and OneDrive
became household names.
Now (2025) – Cloud storage powers almost every
industry—education, healthcare, finance, entertainment
—storing exabytes of data across global data centers.
Yet, as cloud adoption grew, so did legal, ethical, and
technical complications.
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1.Data Ownership vs. Control
Although users believe they “own” their files, many cloud service
agreements allow providers to:

Scan files for security or analytics
Retain backups after deletion
Share metadata with third parties

Example: Google’s Terms state they have rights to use, host, store,
reproduce, or modify uploaded content to operate and improve
their services. 2. Lack of Transparency in Government Access Lack
of transparency and legal reach makes it challenging for people to
really understand who can use their personal information and how
it is being used. Such a challenge undermines trust in digital
services. Hence, it is important for users to actively engage
themselves in learning about privacy policies and in strong data
protection.  3.Security Risks and Breaches

iCloud Leak (2014): Celebrity photos were leaked due to weak
security questions.
Dropbox Breach (2012): Over 68 million passwords stolen.
Capital One (2019): Data stored on AWS accessed via
misconfigured firewall.

Even strong encryption can be undermined by weak passwords,
phishing, or internal mishandling. 4.Data Sovereignty &
Jurisdiction Cloud providers may hold data across multiple
global servers, subjecting data to foreign laws if it is stored in
another country. For example, the GDPR of the EU will call for
stricter user consent with control. U.S. laws allow bypassing
these protections, creating a complex ad-interim situation for
data privacy.
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Encrypt Before You Upload
Use tools like Cryptomator, VeraCrypt, or NordLocker to
encrypt files before uploading. This ensures even the provider
can’t view your data.

 
AI & Data Mining

Cloud providers often train AI models using anonymized user
data. Your uploaded content might help power the next
chatbot or voice assistant—without your explicit consent.

Service Shutdowns & Data Loss
Companies like Ever or Flickr shut down or limit services, giving
users little time to recover their files. There’s no guarantee that
cloud data is permanent.

 Climate Impact of Cloud Servers
Data centers consume massive amounts of electricity. Storing
“unnecessary” data in the cloud contributes to digital pollution.
Prevention & Data Protection Strategies

Migrating data to another cloud provider is frequently a time-
consuming and costly endeavour. This is often due to
challenges such as proprietary data formats, exceptionally
large file sizes, or complex APIs, which collectively make the
switching process difficult. Consequently, many businesses find
themselves feeling "trapped" with a particular vendor, even
when issues like eroding trust or unfavourable pricing become
significant concerns.
Emerging Issues in 2025
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5.Vendor Lock-in and Portability Issues
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The future of cloud storage presents growing complexities. AI
collaboration raises data privacy issues as organizations may
use your data without consent. The risk of data loss from
service shutdowns remains, making personal backups crucial.
Furthermore, the environmental impact of data centers, also
known as "digital pollution," is a growing concern.
Consequently, strong data protection measures like
encryption, two-factor authentication, and decentralized
storage are becoming essential for maintaining control over
your digital information.

Two-Factor Authentication Conclusion
While cloud storage is without a doubt convenient, true
ownership for their data is often gone, which can present a
“dark side.” Providers scanning files, security breaches, as well
as the risk of sudden service shutdowns are all issues. The scope
of issues is wide-ranging. Furthermore, challenges that are
emerging, like AI data mining as well as the environmental
impact from “digital pollution,” add also to the complexity.
Users must adopt proactive data protection strategies now. That
action permits users to regain command. This includes files that
are encrypted before being uploaded, two-factor authentication
that is used, regular local backups that are maintained, and
privacy policies that are carefully read. Ownership can also be
restored by exploring decentralized storage options. Navigating
the cloud storage future requires a move from passive trust to
informed, active management of digital assets.

Essential to prevent unauthorized access—even if your password
is compromised.

 Read Privacy Policies Carefully
Look for red flags like:

1.Rights to analyze or retain your files
2.Clauses that waive liability
3.Undefined retention periods

Use Decentralized Cloud Storage
Platforms like:

1.Storj
2.Filecoin
3.Internxt

These use blockchain and peer-to-peer networks to ensure
ownership stays with you, and data is often encrypted and
distributed.

Regular Backups
Never rely solely on cloud storage. Keep an encrypted local
backup on a hard drive or USB device.

The Road Ahead: Future of Cloud Storage & Data
Ownership
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Introduction During an epoch of big technological growth,

trust along
digital content forms a foundation upon modern society.
From biometric authentication to surveillance cameras,
visual media is evidence, truth, or memory. With the riseof
deepfake technology that creates AI-generated media to
represent real people with scary accuracy, we enter a newage
of deception. The tools have become so advanced and
accessible that cybercriminals have started resorting to
deepfakes for purposes that range from fraud and

blackmail
to misinformation. 
The paradigm shift created by deepfakes on our
conceptualization of digital truth is enormous. Itassociates
more with `seeing is doubting' rather than `seeing is
believing'. This article investigates how deepfake-related
crimes pose one of the most serious threats to personal
security, national stability, and digital media credibility.
Abstract New kinds of cybercrimes using deepfake are

bringing
about a paradigm change in digital fraud. Driven by the
advances in AI, deepfakes use the features, voice, or

gestures
of a person to create a very convincing fake, thusstraddling
the line between real and fake. Here is a discourse on the
technicalities of deepfakes, security implications for the
finance sector, politics, etc., and mitigation and detection
efforts.As societies need to act at lightning speed while the
tool is being left in the hands of cybercriminals for breach
of security protocols and manipulation of public opinion,
we study the real-time scenarios of the uses, ongoing
counteraction, and the future that the fight against thisnew
age of synthetic deception would carve out.

What Are Deepfakes? Unlike traditional photo or video

edits, deepfakes are
generated using machine learning algorithms such as
Generative Adversarial Networks (GANs). These
systems learn to replicate a person's face, voice, or
mannerisms by analyzing large datasets, producing 

Key Components:
GANs (Generative Adversarial Networks):
Competing neural networks where one generates fake
media and the other tries to detect it.
Face-swapping algorithms: Seamlessly transplant one
individual’s face onto another’s body in real-time
video.
Voice synthesis: AI tools that mimic tone, pitch, and
speech patterns to create synthetic audio.
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Real-World Incidents and Global Concerns
Leading security agencies and technology firms are on high
alert as deepfake-related crimes increase globally:

United Kingdom: A deepfake video of a CEO led to a
€220,000 fraudulent transfer.
India: Politicians have used deepfakes in election
campaigns to create multilingual versions of their
speeches.
USA: The FBI has issued warnings to businesses about
deepfake-enabled voice fraud targeting HR and finance
departments.

Caption: Deepfake voice used to mimic a CFO in a major wire
fraud case.

The Road Ahead By the year 2030, it is theorized that almost a
good chunk of content will be made synthetically in the online
world.. This includes everything from political addresses to
customer service interactions. To stay ahead of this trend,
several countermeasures are being developed:

AI-based deepfake detectors trained on known examples
Watermarking systems that flag synthetic media
Blockchain-based media authentication to track content
provenance
Public awareness campaigns to teach media literacy

Conclusion
Deepfake cybercrime is no longer a fringe concern—it’s a
growing reality that challenges the foundations of digital trust.
While AI has empowered many positive innovations, it also
brings new vectors of deception. Detecting and countering
deepfakes is a technological, legal, and social imperative.
As we move deeper into the AI age, we must invest in
countermeasures that ensure authenticity, accountability, and
awareness. Because in the future, not everything you see—or
hear—can be trusted.
The future isn’t fake. But it can be faked. Let’s stay ahead of it.
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Challenge

Detection

Complexity
Democratization of

Tools
Legal and Ethical

Gaps

Data Privacy Risks

Description

Bogus assertions are

increasingly hard to
detect since AI is Free

tools and open-
source code make
deepfake creation Most

countries lack clear
laws regulating synthetic
media. Faces and voices

can be
harvested from social
media without consent.

 

The ways in Which Deepfakes threaten Cybersecurity

▪  In the Facet of Identity Theft
Deepfakes produce the impersonation of an executive or
public official in a video call with the intention of securing
financial compensation through social engineering-CEO fraud,
as it is now commonly known. Attackers use synthetic media
to claim wire transfers or approve fake wire transfers or leak
false statements.

▪  Bypassing Biometric Authentication
With the deepfake videos, facial-recognition systems,
previously considered to be security measures, may be
subverted when used for high-stakes verifications such as
banking or border control.  Political Disinformation

▪
State and non-state agents can use fake videos showing
politicians making controversial statements to manipulate the
outcome of an election or stir unrest. 

▪  Blackmailing and Sextortion
Cybercriminals extort money and favors using explicit
deepfakes parks from one's identity, usually, with pictures
available in the public domain, like the internet, or on social
media..

Key Challenges in Combating Deepfakes

Caption: Frame-by-frameanalysisoftenneededtospot
artifacts in high-quality deepfakes.
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Introduction & The Current State of Data Privacy
Editor’s Note
Welcome to our deep dive into the evolving world of data
privacy. In today’s digitally connected landscape, where
almost every action leaves a digital footprint, understanding
how personal data is used, protected, or misused is more
crucial than ever. With the rapid advancement of
technology—especially artificial intelligence, big data
analytics, and IoT—privacy has become one of the most
debated and pressing concerns of the 21st century.
This edition aims to unpack the complex dynamics between

Key Trends Shaping Data Privacy Today:
Global frameworks like the General Data Protection
Regulation (GDPR) in the EU and the CaliforniaConsumer
Privacy Act (CCPA) in the U.S. are reshaping the privacy
landscape. These laws aim to empower users with greater
control and transparency, requiring businesses to disclose
how they collect and use data.
Meanwhile, the widespread use of biometric identifiers—
such as fingerprints, facial recognition, and even DNA—is
redefining the boundaries of what constitutes personal data.
Coupled with the constant headlines about corporate data
breaches,thesetrendshavemadeclearthatprivacyisno
longer optional—it’s a necessity. The Tug-of-War:Innovation vs. Protection This new reality raises a keydilemma: How do we continue
to innovate while ensuring individual rights and freedoms

are
not compromised? Businesses thrive on data-driven
decisions,
and governments rely on data to improve public services.
Yet, unchecked data use can erode trust and result in
significant
harm.
Balancing these interests requires not just regulation, but a
cultural shift—one where ethics and transparency are
embedded into technological design from the ground up. As
we’ll explore in the following pages, this balance is not just
possible, but imperative.

linnovation and technologica personal privacy, revealing how
individuals, companies, and governments are responding to
these challenges in real-time.

Why Data Privacy Matters Now More Than Ever?
In our hyperconnected era, data is often referred to as
the “new oil.” It fuels everything from marketing algorithms
to public health systems. However, with such utility comes
enormous risk. Rising incidents of cybercrime, increasing
concerns about AI-driven surveillance, and a surge in
consumer awareness have spotlighted data privacy like never
before.
Cyber threats are no longer abstract—ransomware,
phishing, and identity theft affect millions each year. At
the same time, AI is capable of processing massive amounts
of personal data, raising concerns about how much
autonomy individuals truly have over their digital lives.
Consumers are beginning to question: Who controls our
data, and to what end?
Governments and regulatory bodies around the world are
responding with stricter data protection laws, such as the
General Data Protection Regulation (GDPR) in Europe
and the California Consumer Privacy Act (CCPA) in the
United States. These regulations aim to give users more
control over their personal information and hold
organizations accountable for data misuse. However, the
pace of technological innovation often outstrips legislation,
leaving gaps that can be exploited. As we continue to
navigate the digital age, a collaborative effort among
policymakers, tech companies, and individuals is essential
to create a secure and ethical data ecosystem.

 page 31

TECH-A-PILLAR 2025-2026

THE FUTURE OF DATA
PRIVACY: BALANCING
INNOVATION AND
PROTECTION

CHITRANK KENI

CHANDAN KUMAR



Technological Innovations Impacting Privacy AI & Machine
Learning: Friend or Foe? Artificial Intelligence (AI) and
Machine Learning (ML) have dual roles in the privacy debate.
On one hand, they help detect fraud, secure networks, and
personalize experiences. On the other hand, they can also enable
mass surveillance, facial recognition, and automated profiling—
tools that can be used maliciously or without consent. AI
systems trained on massive datasets often include sensitive
personal information. If not handled responsibly, this can lead
to biased outcomes, discrimination, or loss of anonymity. The
key challenge is ensuring explainability, transparency, and data
minimization in AI models. Blockchain & Decentralized Identity
Solutions Enter blockchain and Web3 technologies, which
promise to return data ownership to users. With decentralized
identifiers (DIDs), individuals can control their digital identities
without relying on centralized entities. Projects like Solid (by
Tim Berners-Lee) and SelfKey aim to build ecosystems where
users decide what data to share and with whom. While
promising, these systems face scalability and adoption
challenges. Still, they represent a fundamental shift in how we
conceptualize data privacy.
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Conclusion: A Shared Responsibility in the Digital Age As we
reach the end of this special edition, one thing becomes
abundantly clear: data privacy is no longer a side issue—it is
central to the digital future. Whether it’s the evolving patchwork
of global regulations, the dual-edged sword of artificial
intelligence, or the shifting attitudes of digital-native
generations, privacy concerns touch every individual, every
institution, and every innovation. In this era of boundless
connectivity, privacy is not just a legal matter—it’s a social,
ethical, and economic one. Governments must legislate with
foresight, corporations must act with integrity, and individuals
must stay informed and vigilant. Each has a role to play in
shaping a future where privacy and progress are not mutually
exclusive, but mutually reinforcing. We are at a crossroads. The
decisions we make today—about regulation, technology,
education, and ethics—will define not just the security of our
data, but the values of our digital society. Let this magazine not
just inform you, but inspire action— towards a future where
data is respected, privacy is protected, and innovation continues
to thrive without compromise.

The Evolving Regulatory Landscape Global Data Privacy Laws
Compared Data privacy is no longer a national issue; it’s global.
Countries around the world are enacting laws to protect their
citizens' data. The GDPR in Europe set the gold standard by
prioritizing user consent and data minimization. In the U.S., the
CCPA provides Californians with the right to know what data
is collected and to opt-out of its sale. In contrast, China’s
Personal Information Protection Law (PIPL) emphasizes state
oversight and reflects a different cultural and political
approach. Other regions—from Brazil’s LGPD to South
Africa’s POPIA—are also implementing strict data privacy
measures. This patchwork of laws presents challenges and
opportunities for multinational organizations.

The Future – Predictions & Expert Insights Will Privacy
Become a Luxury? Some fear that only those who can
afford privacy tools— like secure phones or legal counsel—
will be truly protected. This would deepen inequality in the
digital era. Ensuring privacy for all means making tools
accessible and advocating for public protections that don’t
depend on wealth.
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Introduction

In 
overwhelming 

today’s data-driven era, organizations face an
volume of unstructured data—emails,

social media posts, logs, PDFs, and handwritten notes.
While structured data fits neatly into rows and columns,
unstructured data hides critical insights in unpredictable

formats.
This is where Intelligent ETL (Extract, Transform, 
Load) empowered by Large Language Models (LLMs)
enters the picture. Unlike traditional ETL that relies on
rigid parsing logic, LLMs bring adaptability, context-
awareness, and semantic understanding to extract
meaningful information from unstructured sources.

What is the Intelligent ETL?
Traditional ETL pipelines work well for structured
data but struggle with unstructured formats. Intelligent
ETL refers to the integration of AI—especially Natural
Language Processing (NLP) and LLMs—into
ETL workflows.
LLMs can read, interpret, extract, and even transform
data in a human-like way: Instead of rule-based logic,
the model understands the

The next wave of data engineering is here—LLM-
powered pipelines that automate the hardest part of data
integration.

Abstract

As the complexity of data ecosystems grows,

enterprises are increasingly turning to AI-augmented ETL
to manage the explosion of unstructured data. Traditional
ETL systems often fail to scale or adapt to dynamic
formats. Large Language Models (LLMs), such as
OpenAI's GPT or Meta’s LLaMA, have shown
unprecedented capabilities in interpreting language,
context, and structure within messy data.
This article explores how Intelligent ETL systems powere
d by LLMs can transform industries like finance,healthcare, and law enforcement by automating document
parsing, contextual tagging, entity extraction, and schema
alignment—reducing human workload while enhancing
accuracy and adaptability.

intent and context, allowing it to: 
Summarize lengthy reports. 
Extract named entities (dates, amounts, locations)
Map content into structured format (JSON, SQL)
Interpret multilingual or domain-specific language
Workflow and Architecture

1.Data Collection: Unstructured input from varied
sources

2.Preprocessing: OCR, text normalization, language
detection.

3.LLM Processing: Prompting or fine-tuned models
to extract structured fields.

4.Transformation: Formatting and type-checking
for loading.

5.Integration with SQL, NoSQL, or Data Lakes.
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Use Cases
1.Healthcare: Extract diagnoses from scanned prescriptions.
2.Finance: Convert invoices and bank statements to

structured data.
3.Legal: Extract clauses, dates, and parties from contracts.
4.IoT: Parse device logs and commands for real-time

ingestion.

 

Global Progress and Tools:
Enterprises are adopting tools like LangChain, Haystack, and
Apache Airflow to orchestrate intelligent ETL workflows.
Cloud providers like AWS, Azure, and Google Cloud now
support AI-assisted ETL in their data integration platforms.
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The Road Ahead: Intelligent ETL is poised to become a core
component of enterprise architecture—injecting real-time data
ingestion, low- latency edge processing, and domain-focused
prompt pipelines. Edge AI deployments will enable faster
decisions, lower privacy risk, and seamless integration at the
network periphery, while personalized prompt orchestration will
tailor extraction pipelines to specific domains for optimal
accuracy and compliance. Interoperability Work is underway on
AI–classical hybrid ETL systems, enabling a gradual transition
from traditional pipelines to LLM-powered intelligent
automation. Conclusion By merging Large Language Models
(LLMs) with ETL workflows, organizations can unlock the full
potential of unstructured data, transforming raw documents,
logs, and texts into actionable insights. This synergy reduces
manual effort, increases operational efficiency, and opens up
new analytical possibilities across sectors like healthcare,
finance, and smart infrastructure. As LLMs evolve and become
more domain-specific and cost- efficient, Intelligent ETL is set to
become a foundational layer in enterprise data architecture.
With enhanced data quality,

semantic understanding, and automation capabilities, businesses can make faster, smarter, and more
trustworthy decisions in a knowledge-driven digital economy.

AI in Document Processing

Global Adoption of AI-assisted ETL Workflows

Architecture: From Unstructured Inputs to Structured Outputs

Key Challenges Ahead:

Challenge

Hallucination

Latency

Privacy

Cost

Description

LLMs may produce inaccurate

data

Processing time for large files

can be high.

Handling sensitive data requires

compliance

LLM inference can be expensive

at scale.
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Advantages of Multi-Cloud Strategy

Reduced risk of downtime due to provider outages
Greater customization and scalability options
Cost optimization through competitive pricing
Enhanced 
management
Improved performance by placing workloads closer to
users

security posture and compliance

Why Use Multi-Cloud?

Businesses adopt multi-cloud solutions to prevent
vendor lock-in, increase availability, meet compliance
needs, and improve application responsiveness by using
regional or task-optimized cloud platforms.
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MULTI-CLOUD
STRATEGY

SATYAM CHAVAN

BHUSHAN BAVISKAR

What is a Multi-Cloud Strategy?

A multi-cloud strategy refers to the use of cloud computing
services from multiple vendors within a single architecture.
Rather than relying solely on one provider for all
operations, organizations strategically divide their
applications, services, and data storage across multiple
platforms. This approach not only diversifies risk but also
allows businesses to harness the unique strengths of each
cloud provider—for example, using one for AI tools,
another for storage, and another for regional deployment
advantages.

Introduction

In today’s fast-paced digital landscape, organizations are
increasingly adopting cloud technologies to drive
innovation, enhance agility, and reduce the burden of
managing physical infrastructure. A multi-cloud strategy
involves leveraging services from more than one cloud
provider—such as AWS, Microsoft Azure, or Google
Cloud Platform—to improve performance, reliability,
scalability, and business continuity. This approach gives
enterprises the freedom to choose the best tools for specific
workloads and reduce dependence on a single provider.

Challenges

Managing a multi-cloud environment can be complex.
Security policies, monitoring tools, and budget tracking
must be standardized across providers to avoid
inefficiencies and vulnerabilities.
Avoid vendor lock-in: Freedom to switch or combine
providers without being tied to a single ecosystem.
Increase uptime and availability: If one provider
experiences an outage, other services remain operational.
Meet data residency and compliance requirements: Certain
regions or industries require data to be stored or processed
locally.
Optimize performance: Workloads can be deployed closer
to end-users by using geographically diverse data centers.
Balance cost and efficiency: Organizations can compare
pricing models and utilize the most cost-effective options
for different services.



Best Practices:
To overcome these challenges and gain full value from a multi-
cloud strategy, organizations should:
Use centralized management and automation tools like
Terraform, Kubernetes, or cloud broker platforms.
Maintain consistent identity and access management (IAM)
policies across all environments.
Continuously monitor cloud usage, performance, and costs to
make data-driven decisions.
Implement unified monitoring and logging for complete
visibility and easier troubleshooting.
Regularly train and upskill teams to stay updated on platform-
specific configurations and tools.
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Conclusion A multi-cloud strategy is no longer just a trend—it's
becoming a critical component of modern IT infrastructure. By
leveraging multiple cloud providers, businesses can mitigate
risks, boost innovation, and adapt quickly to changing market
conditions. It enables organizations to avoid over-dependence
on any single vendor while ensuring high availability, security,
and global reach. Moreover, as businesses scale and evolve,
multi-cloud environments offer the flexibility to adopt cutting-
edge technologies, such as AI, machine learning, edge
computing, and serverless architectures—often available
exclusively or with better performance from specific providers.

However, the benefits of multi-cloud do not come
automatically. Success requires a clear strategy, strong
governance, effective cost management, and a workforce
skilled in multi-platform operations. Organizations must also
invest in tools that unify their cloud environments, automate
deployments, and centralize monitoring.
In essence, a multi-cloud strategy helps organizations move
from a reactive IT model to a proactive, future-ready
approach. With the right planning, execution, and ongoing
management, it becomes a powerful enabler of digital
transformation, innovation, and long-term growth.
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AI IN AGRICULTURE
HELPING FARMERS
GROW MORE WITH
LESS

VINESH JADHAV

VIGHNESH LAKHAN

Smart Crop Monitoring:

AI-driven drones, satellite imagery, and field sensors
gather real-time data on crop health, moisture levels,
and disease risks. This enables farmers to take timely
action and reduce crop damage, often without
physically inspecting every area.

Predictive Analytics for Farming Decisions
AI models analyze weather patterns, soil data, and
historical yields to help farmers:
Predict the best sowing and harvesting times
Anticipate pests or disease outbreaks Estimate crop
yield and market price trends
This data-backed planning increases profits and
reduces losses.

Resource Optimization
AI helps optimize usage of essential inputs like water,
fertilizers, and pesticides by calculating precise
application needs. This results in:

Less environmental pollution
Lower farming costs
Healthier crop output

Automation and Robotics
AI powers autonomous machines like robotic weed
removers, automatic irrigation systems, and smart
harvesters. These reduce manual labor, speed up
operations, and ensure greater consistency in
fieldwork.

Examples of successful AI tools in farming include
Blue River Technology, which uses computer vision
and AI to identify and eliminate weeds with extreme
precision, reducing herbicide usage significantly.
Another example is Fasal, an Indian startup that
provides real-time, AI-driven climate and crop insights
to farmers, helping them make informed decisions and
increase productivity.
These platforms showcase how AI is transforming
sectors like crop management, irrigation, and pest
control — all while helping farmers produce more with
fewer resources, and in a sustainable way.

Key Features of AI in Agriculture:

AI technologies offer intelligent solutions that improve
every stage of farming — from planting to harvesting.
Some standout features include:
Smart Crop Monitoring
Using AI-powered drones and sensors, farmers can track
crop health, spot diseases early, and take quick action —
all with minimal labor.
AI-powered drones, sensors, and satellite imaging allow
farmers to monitor the health of crops in real time. These
tools detect early signs of disease, pest infestation, or water
stress, enabling timely action and reducing crop loss. With
minimal manual effort, farmers can cover large areas of
land and make precise interventions — saving both time
and money.

Introduction

Agriculture has always been the foundation of civilization.
But with challenges like climate change, water scarcity,
rising costs, and unpredictable weather, traditional farming
methods are struggling to keep up. Enter Artificial
Intelligence (AI) — a technology that's helping farmers
grow more crops using fewer resources.

AI in agriculture brings data-driven decision-making to the
fields, helping farmers monitor crops, predict outcomes,
manage pests, and use resources efficiently. It is not just
innovation; it’s a revolution in how we feed the world.
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Benefits for Farmers:
Higher  Yields  with  Fewer  Inputs
AI  ensures  that  crops get the right amount of water,
fertilizer, and care at the right time, resulting in better harvests
with less effort and fewer resources.
Efficient  Water  Usage
With  smart  irrigation  systems  powered  by  AI,  farmers  can
monitor soil moisture and only water when truly needed —
saving both water and money.
Better Planning & Decision Making
From choosing the right seeds to predicting market prices, AI
gives farmers data-driven insights that improve their short-
and long-term decisions.
Reduced  Wastage  and  Costs
By  detecting  crop diseases early and optimizing supply
chains, AI minimizes crop loss and prevents unnecessary
spending on pesticides and fertilizers.
Less  Dependence  on  Manual  Labor
Automation  tools  reduce  the  need  for physical labor in
tasks like sowing, spraying, and harvesting — which is
especially helpful in areas facing labor shortages.
Mobile-Friendly  Support  for  Small  Farmers
Many  AI  tools  are  available  via  mobile  apps  in  local
languages,  making  them accessible even to small-scale
farmers in remote regions.

Real-World Applications of AI in Agriculture:

Blue River Technology (USA)
Uses computer vision and AI to detect and spray herbicide
only on weeds — cutting down chemical use drastically.
Fasal (India)
An AI-powered agri-platform providing real-time climate and
crop intelligence, helping Indian farmers reduce input costs
and increase profits
Eco-Friendly and Sustainable Practices
AI helps reduce the overuse of chemicals, supports organic
farming, and promotes sustainable land use
— protecting both the environment and future generations.

Challenges in AI Adoption:

Limited Connectivity
Many rural and remote farming regions still lack strong
internet infrastructure, which is essential for real-time data
transmission and cloud-based AI analysis. This digital divide
slows down AI integration.

Lack of Training and Awareness
AI tools require a basic understanding of smartphones, data,
and digital systems. Many farmers are unaware of how these
tools work or how to interpret the data they provide —
creating a knowledge gap that hinders adoption.

Data Privacy and Security Concerns
With the increasing use of farm-level data (soil health, crop
yield, weather patterns), there’s a growing need for clear data
ownership rules. Without proper regulations, there’s a risk that
farmers’ data could be exploited by private companies or third
parties.
Technical and Maintenance Issues
AI systems may malfunction or require regular updates. In
areas with limited tech support, system failures can go
unresolved, causing disruptions in critical farming operations.



Future Scope of AI in Agriculture: The future of farming is data-
driven and automated. With improvements in rural
connectivity, affordability, and mobile- based platforms, AI
adoption will rise rapidly. In coming years, we may see:

Autonomous tractors and drones
Robotic harvesting machines
Real-time crop insurance using AI predictions
AI-driven supply chain and market matching

Governments, startups, and NGOs must collaborate to make
AI accessible and inclusive for all types of farmers.

Page 39

Conclusion: AI is planting the seeds for a smarter, more
sustainable future in agriculture. By making farming more
efficient, less resource- intensive, and more data- driven, it helps
farmers increase productivity while conserving water, reducing
waste, and minimizing costs. Whether it's predicting weather
patterns, monitoring crop health, or automating irrigation, AI is
reshaping traditional farming into a high-tech, precision-based
practice that benefits both the farmer and the environment.
However, challenges like high costs, limited rural connectivity,
and lack of training still need to be addressed for AI to reach its
full potential. With the right infrastructure, policy support, and
farmer education, AI can become every farmer’s most powerful
tool — turning fields into intelligent ecosystems that feed a
growing world population more sustainably and securely.

TECH-A-PILLAR 2025-2026



page 40

What is Ransomware as a Service: The Dark Web
Economy?
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RANSOMWARE-AS-A-
SERVICE (RAAS): THE
DARK WEB ECONOMY

ADNAN KHAN

PEYARE KHAN

Arif Shaikh

Abstract

RansomwareasaService (RaaS) represents a dangerous
fusion of modern software distribution and organized
cybercrime. Modeled after the softwareasaservice (SaaS)
model, RaaS enables threat actors to lease or license
ransomware toolkits and services from criminal
developers. This model allows for scalable, distributed
cyberattacks by outsourcing technical expertise to affiliates
who share in the profits.
Operating across dark web forums and encrypted
channels, RaaS is becoming increasingly professionalized,
complete with dashboards, service tiers, customer support,
and payment systems. This paper analyzes the architecture
of RaaS, its operational lifecycle, its role in the dark web
economy, and potential countermeasures. It highlights the
pressing need for global cybersecurity coordination and
innovation.

Introduction

The digital age has brought tremendous opportunities—
but also unprecedented threats. Among the most
devastating is ransomware, a form of malicious software
that encrypts a victim’s files and demands payment to
restore access. While ransomware has been a persistent
threat for years, its rise to global infamy accelerated with
the emergence of RansomwareasaService (RaaS).
RaaS is a paradigm shift in cybercrime. It enables
individuals with little or no technical skill to carry out
sophisticated ransomware attacks by simply renting
malware kits from expert developers. These services are
marketed and distributed through the dark web economy,
forming a thriving, decentralized, and elusive cybercrime
ecosystem.
This article aims to explore every dimension of RaaS—
from its architecture and realworld use cases to the
challenges it presents and the innovations aimed at
combating it.

At its core, RansomwareasaService (RaaS) is a
subscriptionbased or profitsharing model that provides
access to ransomware infrastructure and toolkits. These
offerings are made available on darknet marketplaces or
private groups, allowing virtually anyone to conduct
ransomware campaigns.

Key Components of the Dark Web Economy:

Ransomware developers: Skilled coders who build malware
strains and platforms.
Affiliates: Customers who carry out attacks using rented
tools.
Initial Access Brokers: Sellers of precompromised access to
networks.
Money laundering services: Help clean ransom payments
via crypto mixers.
Extortion portals: Public "leak sites" used to pressure
victims into paying.
The dark web supports this ecosystem with forums, escrow
services, review systems, and encrypted communication
platforms. 



Much like legitimate SaaS companies, RaaS operators offer:
- Free trials or demos
- Tiered pricing (basic, VIP, corporate)
- Technical support (sometimes 24/7)
- Affiliate management portals
This industrialized structure makes RaaS both scalable and
difficult to trace, contributing to its explosive growth.

Workflow and Architecture:

RaaS operates as a modular and automated framework that
lowers the entry barrier to cyber extortion. Below is a
breakdown of how a typical RaaS operation functions.

RaaS Operational Workflow:
Affiliate Onboarding
Threat actors apply to join an RaaS program (sometimes

vetted,
sometimes open).
Access is provided to a customized dashboard or builder.
Victim Targeting and Initial Access
Affiliates use phishing, bruteforce, or purchase access from
brokers.
Exploits target vulnerabilities in VPNs, RDPs, firewalls, or
software.
Payload Deployment
The ransomware encrypts data and uploads sensitive files to a
server.
Some variants disable backups or security software.
Command & Control (C2)
Malware communicates with the attacker’s servers to report
success.
Victim IDs and decryption keys are generated and stored.
Extortion & Negotiation
Victims receive ransom notes and are directed to Torbasedportals.
RaaS dashboards track payments and provide communication
tools.
Payment and Decryption
Victims pay in cryptocurrency.
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Use Cases RaaS is used across a variety of industries and target
types. Below are some notable scenarios where RaaS has been
deployed. 1. Healthcare Sector

Hospitals and clinics are highvalue targets due to the critical
nature of their operations. In 2023, an affiliate using the
BlackCat RaaS platform attacked a major health system in
Germany, halting surgeries and ER services. The affiliate
demanded $3 million; the hospital paid $1.2 million in Monero
to regain access. 2. Municipal Governments City governments
are often underfunded and illprepared. A small city in Canada
was attacked via a Clop RaaS campaign, encrypting tax records
and citizen data. The attackers posted leaked data after the city
refused to pay the $500,000 ransom. 3. Small and Medium
Businesses (SMBs) RaaS affiliates frequently target SMBs
because they lack enterprisegrade cybersecurity. A marketing
agency in the U.S. lost access to years of client data after a
MedusaLocker RaaS affiliate infected their on premises server
via an unpatched firewall. 4. Critical Infrastructure A water
treatment plant in Eastern Europe was briefly shut down by a
ransomware campaign from an unknown RaaS group. Though
systems were eventually restored from offline backups, the
breach revealed troubling gaps in OT/ICS security.
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Key Challenges Ahead:

RaaS is particularly difficult to combat due to its structure and
anonymity. Here are some of the primary challenges:
1. Anonymity & Decentralization
RaaS groups rarely attack directly. Instead, they act as
“platforms” for affiliates worldwide, making attribution nearly
impossible.
2. Jurisdictional Barriers
Many RaaS operators are based in countries with little or no
cooperation with Western law enforcement.
3. Ransom Payment Incentives
Victims often pay ransoms to restore operations quickly,
indirectly funding future attacks.
4. Cryptocurrency Laundering
Privacyfocused coins like Monero, plus coin mixers and P2P
markets, make tracking ransom flows difficult.
5. Tool Proliferation & Obfuscation
RaaS kits evolve rapidly, using polymorphic code, packers,
and obfuscators to avoid detection.
The Road Ahead:
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RaaS is adapting fast. New developments suggest more
sophisticated campaigns are on the horizon: AIgenerated
phishing emails Supply chain compromises through software
vendors MalwareasaDAO: decentralization through blockchain
smart contracts Cloud ransomware targeting services like AWS
and Azure Simultaneously, cybersecurity frameworks are also
maturing. Governments are enacting tougher penalties, and
insurance firms are requiring stricter controls. Yet, as long as
ransomware remains profitable and untraceable, RaaS will
continue to evolve.

Interoperability in the Underground Cybercrime Ecosystem RaaS

does not function in a vacuum. It interconnects with a
broader 
CybercrimeasaService (CaaS) marketplace:
Exploit Kits: Purchased from zeroday vendors.
Credential Dump Markets: Sell login data from past breaches.
Access Brokers: Provide footholds into vulnerable networks.
Bulletproof Hosting: For ransomware payload and C2
infrastructure.
This modular, servicebased model allows cybercriminals to
specialize, scale, and collaborate—mirroring legitimate IT
ecosystems with stunning precision.

Conclusion: RansomwareasaService represents a new frontier in

organized
cybercrime. Its efficiency, scalability, and profitability make it a
formidable threat to businesses, governments, and individuals
alike. More than just a technical problem, RaaS is a societal
challenge that intersects law, policy, finance, and geopolitics.
To combat this menace, we need global action, technological
innovation, shared intelligence, and resilience focused culture
across public and private sectors. The future of digital safetymay
depend on it.
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Spear Phishing – is meant for specific individuals and
organizations. This approach requires detailed information
about the target. Big profits are harvested by the hackers in
spear phishing
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INSIDE A
CYBERATTACK:
ANATOMY OF AS
PHISHING SCAM

HEENA DAS

HEETAL RAJBHAR

Introduction

In the digital age, our inboxes are the front lines of a silent
war. Every day, millions of people receive emails that
appear to be from banks, coworkers, or trusted services.
They often carry urgent requests: “Reset your password,”
“Update your payment info,” or “Confirm your identity.”
These emails may look harmless — even familiar — but
one wrong click can open the door to a devastating
cyberattack. This is the world of phishing.
Phishing attacks are one of the most widespread and
dangerous forms of cybercrime today. Unlike other attacks
that rely on complex code or malware, phishing uses
deception and manipulation to trick users into handing
over personal or sensitive information. What makes
phishing so dangerous is its simplicity — a convincing
message, a fake website, and a split-second decision from a
victim is all it takes.
This article explores the anatomy of a phishing scam —
from how attackers design their messages to the various
forms these scams take. We'll break down what phishing
really is, examine its many types, and show you how to 
recognize and protect yourself from one of the most
persistent threats in cybersecurity.

What is a Phishing Attack?

Phishing insists that you take certain actions that provide
fraudulent access to your personal data or other sources of
protected information. These attacks are initiated using
duplicitous emails which appear to be from a known or
reputed source. Such emails may create a sense of urgency
and require some type of action from the target person,
such as clicking an embedded link, opening an attachment,
or replying to the email an providing confidential
information.Once the target positively interacts by clicking
the link or opening an attachment, hackers may now have
the access required to obtain the target’s confidential
information or access other protected systems and/or data.

Phishing typically involves three key steps:
1.The Hook – An attacker sends a message that

appears legitimate, using names, logos, or
language that builds trust.

2.The Bait – The message includes a link or
attachment designed to steal information or install
malware.

3.The Catch – When the victim interacts with the
link or file, their data is captured or their device is
compromised.

Phishing works because it targets human psychology
— fear, urgency, trust, or curiosity. It bypasses even
the strongest firewalls if someone on the inside is
tricked into letting the attacker in.

Types of Phishing Attacks
There are three common types of phishing attacks:
General Phishing – This involves sending out mass emails
to as many people as possible, requiring minimal
knowledge of the targets. Anyone can be a victim.



Whaling – is a carefully planned approach, where hackers aim
at high-value targets such as top executives and owners of big
businesses. As the targets most likely have access to large
stores of protected information and/or critical systems,
hackers are looking for a large payday from these types of
attacks.

Smishing (SMS Phishing) Phishing isn’t limited to emails.
Smishing uses text messages to trick users into clicking
malicious links or calling fake customer service numbers. Often
used in banking scams or fake delivery notifications.

Email Phishing This is the most traditional and widespread
form. Attackers send mass emails pretending to be from trusted
sources (banks, online services, government agencies), often
containing malicious links or attachments. The goal is to steal
credentials or install malware.
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Pharming Pharming attacks redirect users from a legitimate
website to a fake one without them knowing — usually through
DNS poisoning. Victims unknowingly enter their credentials on
a counterfeit site controlled by hackers.
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Steps of a Phishing Attack

Phishing can be both simple and sophisticated in its approach. It
is not limited to simply sending emails and waiting for a target to
interact. Hackers will initiate phishing attacks in several steps.

Decide the Goal: Attackers first determine their motive, such as
gaining control of sensitive data.

Identify Targets: They then pinpoint their victims, whether a
specific person or a large group.

Initiate the Attack: The phisher sends out the malicious emails or
messages.

Anchor Targets: Victims are tricked into interacting, either by
providing information or clicking harmful links/attachments.

Expand and Monetize: Attackers use the acquired access or
malware to achieve their objective, often by escalating the breach.

How Do We Stay Safe from Phishing Attacks?

The digital age has provided so many innovations in technology
that we are more connected as a society than ever before. Each of
us consistently use email, texting, phone calls, etc. as part of our
everyday life, both professionally and personally. These various
forms of communication are all very vulnerable to phishing
attacks. The key to staying safe from phishing attacks is staying
vigilant and educating yourself on ways to avoid them.
Here are some ways that can help you stay safe from these attacks
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Stay  Informed: Continuously  educate  yourself  on  evolving
phishing  techniques  and common attack patterns. Never click
on links or open attachments from unverified sources. Regular
security awareness training is highly recommended, especially in
organizations.
Click  Carefully:  Practice the "Think before you click" rule.
Avoid interacting with links or opening attachments in emails or
messages from unknown or suspicious senders.
Keep  Your Browser Updated: Regularly update your web
browser. These updates include crucial security patches that
strengthen your defense against phishing and other cyber threats.
Install  Anti-Phishing Tools & Antivirus: Utilize a high-quality
anti-phishing toolbar (which warns you of suspicious sites) and
robust antivirus software (which scans files for malware) to
protect your system.

CONCLUSION

Phishing  attacks  are not just a technical issue — they are a
human problem. Every person with an email address or mobile
phone is a potential target. In a world where attackers constantly
refine their techniques, awareness is the most powerful defense.
Understanding how phishing works — and recognizing its many
forms — can drastically reduce the chance of falling victim.
Whether it’s ignoring suspicious links, double-checking email
addresses, or verifying a request through another channel, small
habits can prevent major damage.
Organizations  should  take  proactive  steps by training
employees regularly, implementing multi-factor authentication
(MFA), and using email filtering tools to catch suspicious content.
On a personal level, always be cautious with unsolicited messages,
even if they seem urgent or familiar.
The  best  defense  against  phishing  is skepticism. In today’s
cyber landscape, trust must be earned — not assumed. The next
time you get an unexpected message asking you to “click here,”
pause for a moment. That pause might just save your data, your
money, or even your job.
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CYBER THREATS IN THE
AGE OF AI-DEFENSE
STRATEGIES FOR SMART
ATTACKS

AYUSH SINGH

HIMALI BARDE

Introduction

In  today’s  rapidly  advancing  digital  world,  Artificial
Intelligence  (AI)  is transforming industries like
healthcare, finance, education, and governance by
improving efficiency, personalization, and automation.
However, this progress also introduces serious
cybersecurity challenges. AI serves as a double-edged
sword it can secure digital systems, but it can also be
exploited by attackers to launch intelligent, hard-to-detect
threats. Cybercriminals now use AI to craft fake videos,
generate realistic phishing messages, and steal sensitive
information, endangering personal privacy and critical
infrastructure. At the same time, security professionals are
deploying AI tools to detect unusual behavior, analyze
large datasets, and respond quickly to potential threats. As
AI continues to shape cybersecurity, understanding both
its risks and protective potential is essential for building a
safer digital future.

The Evolving Landscape of Cyber Threats:

The nature of cyber threats has significantly transformed
with the integration of Artificial Intelligence (AI) into
modern technologies. Earlier, cyberattacks such as viruses
or phishing attempts were often predictable and could be
tackled with traditional security tools. However, AI-
powered threats are much more complex, constantly
learning and adapting to security measures, making them
difficult to detect and stop. Cybercriminals now employ AI
to generate highly convincing fake videos, personalized
phishing messages, and intelligent malware that changes
behavior to evade detection. Additionally, AI is used to
power automated botnets capable of carrying out large-
scale attacks like DDoS or system exploitation without
human involvement. These developments mark a shift
from static, manual attacks to intelligent, evolving threats.
To defend against these, organizations must adopt
advanced and adaptive security measures that can respond
in real time and evolve alongside emerging AI-driven risks.

AI as a Double-Edged Sword:

1.AI for Cyber Defense:
AI strengthens cybersecurity by automating the
detection, analysis, and response to cyber threats.
It monitors large volumes of data to identify unusual
patterns or suspicious behavior.
AI tools like intelligent firewalls and threat detection
systems help predict and prevent attacks proactively.
Machine learning aids in identifying vulnerabilities
that may be missed by human experts.

2.AI in the Hands of Attackers:
Cybercriminals are now using AI to enhance the
efficiency and sophistication of attacks.
AI-powered tools automate password guessing,
vulnerability scanning, and targeted phishing
campaigns.
Deepfake technology is a growing threat — enabling
the creation of convincing fake videos or audio clips to
impersonate real people.



Page 47

TECH-A-PILLAR 2025-2026

The Risk of Self-Learning Threats:
Malicious AI systems can evolve over time without human
supervision, adapting to evade detection.
Traditional security systems struggle to keep up with the
constantly changing nature of AI-driven attacks.
The Need for Vigilance:
There’s a growing need for ethical and responsible AI
development.Continuous advancements in defensive
technologies must match the pace of offensive AI
applications.
Raising awareness about the dual-use nature of AI is
crucial to building a resilient cybersecurity framework.

Case Studies:
1. IBM Watson for Cybersecurity :
IBM’s Watson platform uses artificial intelligence to analyze vast
amounts of security data, including threat reports, blogs, and
research papers. It helps cybersecurity teams by providing real-
time insights and identifying potential threats faster than
traditional systems.
2. Microsoft Defender :
Microsoft’s AI-based Defender system monitors user and system
behavior to detect suspicious activity. Using machine learning, it
proactively blocks ransomware, phishing, and malware attacks
before they can spread.
3. Darktrace :
Darktrace uses AI to understand the normal behavior of a
network and instantly detect any anomalies. Its self-learning
model enables it to respond to unknown threats, including insider
attacks and zero-day exploits, with high accuracy.

Defense Strategies Against AI-powered Threats:

1.AI-Driven Security Tools: Use advanced AI-based software
for real-time threat detection, behavior monitoring, and rapid
response to cyber incidents.

2.Continuous System Updates: Regularly update systems,
firewalls, and antivirus tools to defend against newly
emerging AI-based attack methods.

3.Human-AI Collaboration: Combine human expertise with
machine intelligence to ensure smarter decision-making and
quicker threat identification.

4.Adversarial AI Testing: Simulate attacks using AI to test
system weaknesses and improve defenses before real attackers
exploit them.

5.Ethical AI Standards: Develop and follow strict guidelines to
ensure responsible AI use in both public and private sectors.

6.Cybersecurity Awareness: Train users to recognize AI-driven
threats like deepfakes and phishing emails that appear highly
convincing.
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Best Practices & Recommendations:

Promote Ethical AI Use:
Encourage the development and deployment of AI systems
with clear ethical guidelines to avoid misuse.

Strengthen AI Governance:
Implement strong AI policies and frameworks to monitor and
control how AI technologies are developed and applied.

Invest in AI-Based Security Solutions:
Organizations should adopt advanced AI tools that provide
real-time threat detection, anomaly detection, and automated
response systems.

Enhance Cybersecurity Awareness:
Conduct regular training and awareness programs for
employees to recognize AI-driven threats like deepfakes and
phishing scams.

Encourage Collaboration:
Governments, private sectors, and academia should work
together to share threat intelligence and improve defenses.

Monitor AI Systems Continuously:
Regular audits and updates must be carried out to ensure AI
models are secure and not vulnerable to exploitation.

Develop Adversarial AI Defense:
Focus on creating models that can withstand manipulative
inputs and adversarial attacks.

Future of Cybersecurity in the Age of AI :

The future of cybersecurity will be deeply shaped by AI
advancements. As threats become more complex, AI will play a
key role in detecting and responding to attacks faster and more
accurately. Its ability to analyze massive data sets in real time will
help defend systems proactively.
However, as attackers also adopt AI, defenses must evolve just as
quickly. This will require strong ethical guidelines, global
collaboration, and skilled professionals trained in both
cybersecurity and AI. AI offers powerful tools for protection but
also introduces new risks. A secure future will depend on
responsible innovation and cooperation across industries and
nations.

Conclusion:

Artificial Intelligence is reshaping the cybersecurity landscape—
both as a tool for defense and a weapon for attackers. While it
helps in identifying threats faster and improving system responses,
it also enables more advanced and hard-to-detect cyberattacks.
To stay ahead, we must focus on building smarter, AI-driven
defenses while staying alert to evolving threats. Strong policies,
ethical AI use, continuous innovation, and public awareness are
key to protecting our digital world.
Ultimately, balancing AI’s power with responsibility will
determine how secure our future will be.
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Introduction

The integrity of electoral processes is fundamental to
democratic governance. As nations increasingly explore
digitized systems to streamline electoral participation,
online voting has emerged as a compelling alternative to
traditional in-person voting mechanisms. However,
concerns over security, authenticity, transparency, and data
integrity continue to pose significant challenges to its
widespread adoption.
Conventional electronic voting systems typically operate
on centralized architectures, wherein all data related to
voter authentication, ballot casting, and vote tabulation is
processed and stored in central servers. This centralization
inherently introduces single points of failure and renders
the system vulnerable to cyberattacks, insider threats,
unauthorized data modifications, and other forms of
manipulation. Furthermore, the lack of end-to-end
verifiability and auditability erodes public trust in the
electoral process.
To address these critical limitations, researchers and
technologists have proposed the integration of blockchain
technology as a foundational layer for online voting
systems. Blockchain, by design, is a distributed ledger that
ensures data immutability, cryptographic security,
decentralized consensus, and tamper-evident
recordkeeping. Each vote, represented as a transaction, is
cryptographically signed, timestamped, and appended to a
block, which is then added to a chain of prior validated
blocks. This structure makes it computationally infeasible
to alter or delete any record once it has been committed to
the blockchain.
Moreover, blockchain-enabled voting systems can
incorporate zero-knowledge proofs, digital signatures, and
public-key infrastructure (PKI) to enable secure voter
authentication and anonymous ballot submission, while
still ensuring that each vote is verifiable and traceable in
the aggregate without compromising individual privacy.

Blockchain technology fixed shortcomings in today’s
method in elections made the polling mechanism clear and
accessible, stopped illegal voting, strengthened the data
protection, and checked the outcome of the polling. The
implementation of the electronic voting method in
blockchain is very significant. However, electronic voting
carries significant risks such as if an electronic voting
system is compromised, all cast votes can probably be
manipulated and misused. Electronic voting has thus not
yet been adopted on a national scale, considering all its
possible advantages. Today, there is a viable solution to
overcome the risks and electronic voting, which is
blockchain technology. one can see the main difference
between both of the systems. In traditional voting systems,
we have a central authority to cast a vote. If someone
wants to modify or change the record, they can do it
quickly; no one knows how to verify that record. One does
not have the central authority; the data are stored in
multiple nodes. It is not possible to hack all nodes and
change the data. Thus, in this way, one cannot destroy the
votes and efficiently verify the votes by tally with other
nodes.
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This section provides some background information on electronic
voting methods. Electronic voting is a voting technique in which
votes are recorded or counted using electronic equipment.
Electronic voting is usually defined as voting that is supported by
some electronic hardware and software. Such regularities should
be competent in supporting/implementing various functions,
ranging from election setup through vote storage. Kiosks at
election offices, laptops, and, more recently, mobile devices are all
examples of system types. Voter registration, authentication,
voting, and tallying must be incorporated in the electronic voting
systems.

Enter Blockchain: The Trust Machine

1. Immutability
Once a vote is recorded on the blockchain, it cannot be altered or
deleted. This makes fraud or manipulation practically impossible.
 2. Transparency
Every transaction (vote) is visible on the blockchain to authorized
participants. This ensures full auditability without revealing voter
identities.
 3. Cryptographic Security
Each voter is assigned a unique cryptographic key, making it
impossible for others to impersonate them or intercept their vote.
 4. Decentralized Verification
Votes are validated by multiple indefpendent nodes, rather than
one authority. This removes central control, ensuring a more fair
process.

Conclusion 

The integrity of electoral processes is fundamental to democratic
governance. As nations increasingly explore digitized systems to
streamline electoral participation, online voting has emerged as a
compelling alternative to traditional in-person voting
mechanisms. However, concerns over security, authenticity,
transparency, and data integrity continue to pose significant
challenges to its widespread adoption.
Conventional electronic voting systems typically operate on
centralized architectures, wherein all data related to voter
authentication, ballot casting, and vote tabulation is processed
and stored in central servers. This centralization inherently
introduces single points of failure and renders the system
vulnerable to cyberattacks, insider threats, unauthorized data
modifications, and other forms of manipulation. Furthermore, the
lack of end-to-end verifiability and auditability erodes public trust
in the electoral process.
To address these critical limitations, researchers and technologists
have proposed the integration of blockchain technology as a
foundational layer for online voting systems. Blockchain, by
design, is a distributed ledger that ensures data immutability,
cryptographic security, decentralized consensus, and tamper-
evident recordkeeping. Each vote, represented as a transaction, is
cryptographically signed, timestamped, and appended to a block,
which is then added to a chain of prior validated blocks. This
structure makes computationally infeasible to alter or delete any
record once it has been committed 
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