(JUN-DEC)

Magazine 25 - 26

An Autonomous Institution
(Approved by AICTE, Affiliated to Anna University, Accredited by NAAC A++)
K.S.R. Kalvi Nagar, Tiruchengode - 637 215, Namakkal District, Tamil Nadu

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

TECHNICAL MAGAZINE

ACADEMIC YEAR 2025-2026



To become a globally renowned institution in engineering and management, committed to provide
holistic education that fosters research, innovation and sustainable development.

» Deliver value-based quality education through modern pedagogy and experiential learning.

» Enrich Engineering and Managerial Skills through cutting-edge laboratories to meet evolving
global demands.

 Empower research and innovation by integrating collaboration, social responsibility, and
commitment to sustainable development.

« To produce globally competent researchers and innovators in Computer Science and
Engineering, committed to ethical values and sustainable development.

» Provide high-quality learner-centric education in computer science and engineering through
experiential learning and modern pedagogy.

« Enhance holistic, value-driven education through state-of-the-art laboratory facilities to meet global
industry demand.

» Promote interdisciplinary innovation and research committed to sustainable development.

« PEO 1 : Core Competency : Graduates will integrate engineering fundamentals and computing to
devise innovative solutions and effectively resolve complex problems.

« PEO 2 : Professionalism: Graduates will drive sustainable and ethical solutions by integrating
creative thinking and collaborative learning.

o PEO 3 : Career Development: Graduates will enhance their careers through continuous learning,
innovation, and research to meet the evolving needs of the industry.

« PSOI: Technical competency: Develop and Implement computer solutions that accomplish goals
to the industry, government or research by exploring new technologies.
« PSO2: Professional awareness: Grow intellectually and professionally in the chosen field.
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« POI1: Engineering Knowledge: Apply knowledge of mathematics, natural science, computing, engineering

fundamentals and an engineering specialization as specified in WK1 to WK4 respectively to develop to the

solution of complex engineering problems.

« PO2: Problem Analysis: Identify, formulate, review research literature and analyze complex engineering

problems reaching substantiated conclusions with consideration for sustainable development. (WK1 to

WKA4)

» PO3: Design/Development of Solutions: Design creative solutions for complex engineering problems and

design/develop systems/components/processes to meet identified needs with consideration for the public

health and safety, whole-life cost, net zero carbon, culture, society and environment as required. (WKS)

o PO4: Conduct Investigations of Complex Problems: Conduct investigations of complex engineering

problems using research-based knowledge including design of experiments, modelling, analysis &

interpretation of data to provide valid conclusions. (WKS).

« POS5: Engineering Tool Usage: Create, select and apply appropriate techniques, resources and modern

engineering & IT tools, including prediction and modelling recognizing their limitations to solve complex

engineering problems. (WK2 and WK6).

» PO6: The Engineer and The World: Analyze and evaluate societal and environmental aspects while solving

complex engineering problems for its impact on sustainability with reference to economy, health, safety,

legal framework, culture and environment. (WK1, WKS5, and WK?7).

» PO7: Ethics: Apply ethical principles and commit to professional ethics, human values, diversity and

inclusion; adhere to national & international laws. (WK9)

« POS: Individual and Collaborative Team work: Function effectively as an individual, and as a member or

leader in diverse/multi-disciplinary teams.

e PO9: Communication: Communicate effectively and inclusively within the engineering community and

society at large, such as being able to comprehend and write effective reports and design documentation,

make effective presentations considering cultural, language, and learning differences.

« PO10: Project Management and Finance: Apply knowledge and understanding of engineering management

principles and economic decision-making and apply these to one’s own work, as a member and leader in a

team, and to manage projects and in multidisciplinary environments.

« POIl1: Life-Long Learning: Recognize the need for, and have the preparation and ability for i) independent

and life-long learning ii) adaptability to new and emerging technologies and iii) critical thinking in the

broadest context of technological change. (WKS).
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Message

As we stand on the brink of new beginnings and boundless possibilities, I am filled with an immense sense of pride
and optimism about what we can achieve together at KSR Educational Institutions. Our founder, Dr. K S
Rangasamy, laid a strong foundation rooted in the belief that education is the most powerful tool to transform lives.
Carrying forward his legacy, we remain committed to not just educating but empowering young minds to make a
meaningful impact in the world. In today's fast-paced, technology-driven society, the challenges are as dynamic as
the opportunities are great. It is imperative for education to transcend traditional learning and encompass the
development of holistic, innovative, and critical thinking skills. At KSR, we strive to equip you, our students, with
the capabilities to not only adapt to changes but to drive them. We are dedicated to nurturing a generation of leaders,
innovators, and thinkers who are ready to take on global challenges with local sensibilities. Making an Impact is not
just a phrase—it's our mission. It's about inspiring each one of you to pursue your passions with determination and a
sense of responsibility towards the betterment of society. We encourage you to dream big, push boundaries, and
question the status quo. Our campus is a melting pot of ideas where your creativity and ambitions are nurtured,

allowing you to flourish in ways you never imagined.

With best wishes
Mpr. R. Srinivasan
Chairman

KSR Educational Institutions




Message

As a Dean of KSRCE, I actively play my role to facilitate students to become best academicians, researchers and
policy makers. I provide a diverse and inclusive work environment to my colleagues and drive them wherever
necessary to play a role in getting utmost national and international agencies support Institution. A collaborative and
integrated approach towards teaching, learning and research will be emphasized. I strongly believe that the KSRCE
team will overcome the constraints facing to deliver the best Engineering services to the society and reach the desired

goals.

With best wishes
Dr.M. VENKATESAN,M.E.,Ph.D.,

Dean




Message

My heartiest welcome to all the young budding Engineers who have joined in "K.S.R. College of
Engineering". With the help of highly qualified and dedicated staff members, we will be moulding the
students to the required shape which will make them employable. The composite unit of Students, Parents,
and Society is our customer. The K.S.R. College of Engineering will strive hard to provide customer
satisfaction. In our college, we give top priority to discipline. A series of tests and examinations will be
conducted to achieve good performance in the university examinations. An effective Training and Placement
(T&P) cell is formed to provide placement to all our students. Importance will be given to extra- curricular
and co-curricular activities also. Excellent infrastructure facilities and good learning atmosphere is an added
advantage of this great Institute. [ hope all the students admitted here will enjoy the four years of study. Let us
all work hard to produce the most competent scientists, engineers, Entrepreneurs, Managers and researchers

through Quality Education.

With best wishes
Dr.P. MEENAKSHIDEVI.M.E.,Ph.D.,
PRINCIPAL




K.S.R. COLLEGE OF ENGINEERING

An Autonomous Institution

Dr. V. Sharmila M.E., Ph.D
Professor.& Head

Message

The HOD of CSE take great honor in congratulating the students who have contributed for the
current year’s Evolve magazine. I really hope that this would be as useful as the last Evolve
editions. Acknowledging the fact that the magazine is completely created and designed by the
students I really hope this would kindle a spark in the minds of the students who are yet to
contribute towards the progress of the Evolve Initiative in the upcoming years. All the best

students! Wishing you all continued success — keep evolving!"

With best wishes
Dr. V. Sharmila
Professor & Head CSE
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BLOCK CHAIN AND CRYPTO
CURRENCY

Blockchain is a decentralized digital system designed
to securely record and verify information across a
network of computers rather than relying on a single
central authority. It works by organizing data into
blocks, each containing a batch of transactions, and
linking them together chronologically to form a
chain. Once a block is added, it becomes extremely
difficult to change, ensuring high Ilevels of
transparency and tamper-resistance. This structure
makes blockchain useful not only for financial
transactions but also for tracking supply chains,
managing digital identities, verifying records, and
enabling trust between parties who may not know
each other. Its decentralized nature means there is no
single point of failure, reducing the chances of
system-wide hacks and giving users more control
over their data.

Cryptocurrency, on the other hand, is a digital

form of money built on blockchain technology

that allows people to send, receive, and store
value without banks or traditional financial
intermediaries.

Well- known cryptocurrencies such as Bitcoin and
Ethereum use cryptographic techniques to secure
transactions and regulate the creation of new units,
making counterfeiting nearly impossible. Bitcoin
is often compared to digital gold because it is
limited in supply and mainly used as a store of
value, while Ethereum introduced programmable
smart contracts— self-executing agreements that
enable decentralized applications, digital assets,
gaming systems, and much more. Thousands of
newer cryptocurrencies now exist, each offering
different features such as faster transactions, lower
fees, or specialized use cases.

Together, blockchain and cryptocurrency have
become influencing transformative forces
modern finance, global commerce, and the
digital economy.

They offer benefits such as faster cross-border
payments, increased financial access for unbanked
populations, reduced reliance on middlemen, and
improved transparency in digital systems. These
technologies also fuel major innovations like
decentralized finance (DeFi), decentralized
autonomous  organizations (DAOs), digital
collectibles (NFTs), and tokenization of real-
world assets such as real estate and art. Despite
their promise, they also face challenges including
market  volatility,  regulatory
environmental concerns (especially with earlier

uncertainty,

mining systems), and security risks from poorly
designed projects or scams. As governments,
businesses, and developers continue to explore
and refine these technologies, blockchain and
cryptocurrency are expected to play an
increasingly important role in shaping the future
of global finance and digital interactions.

E. SENTHILKUMAR
I-CSEC




devices, or interact with their environment using

N only their thoughts. This not only enhances their
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NEUROTECHNOLOGY AND
BRAIN-COMPUTER INTERFACES

Neurotechnology and Brain-Computer Interfaces
(BCls) are at the cutting edge of scientific and
technological  innovation, representing a
profound shift in how humans interact with
machines, data, and even each other. These
technologies are designed to establish a direct
communication pathway between the brain’s
neural activity and external digital systems,
bypassing traditional input methods like speech,
touch, or movement. This interface allows
thoughts, intentions, and cognitive states to be
translated into commands that can control
devices ranging from computers and
smartphones to robotic limbs and wheelchairs.

At the heart of BCIs is the ability to detect and
interpret electrical signals generated by neurons
in the brain. These signals are captured using
various methods, including non-invasive
techniques like electroencephalography (EEQ),
which uses electrodes placed on the scalp, and
more invasive approaches such as intracortical
implants that are embedded directly into brain
tissue. Once captured, these signals are
processed using sophisticated algorithms—
often powered by artificial intelligence—to
decode the user’s intent and execute
corresponding actions.

The applications of neurotechnology are vast
and transformative. In the medical field, BCIs
are being used to restore mobility and
communication for individuals with severe
physical disabilities, such as those resulting
from spinal cord injuries, strokes, or
neurodegenerative diseases like ALS. Patients
who are unable to speak or move can now use
BClIs to type messages, operate assistive

| autonomy but also significantly improves their

quality of life.

Mental health is another area where
neurotechnology is making a significant impact.
Techniques  like  transcranial =~ magnetic
stimulation (TMS) and deep brain stimulation
(DBS) are being used to treat conditions such as
depression,  anxiety,  obsessive-compulsive
disorder, and PTSD. These methods involve
modulating neural activity in specific regions of
the brain to alleviate symptoms and restore
emotional balance. As research progresses,
personalized  neurotherapies  tailored to
individual brain patterns are becoming more

feasible.

In the realm of consumer technology, neurotech
is mainstream markets through wearable devices
that monitor brain activity to enhance focus,
relaxation, and sleep. These gadgets are popular
among students, professionals, and wellness
enthusiasts who seek to optimize their cognitive
performance and emotional well-being. Some
devices offer neurofeedback training, where
users learn to regulate their brainwaves through
real-time feedback, leading to improved
attention, memory, and stress resilience. The
entertainment and gaming industries are also
exploring BCIs for immersive experiences.
Imagine playing a video game where your
character responds to your thoughts or emotions,
or navigating a virtual reality environment using
mental commands instead of physical
controllers.

SA
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NANOTECHNOLOGY
INTRODUCTION

Nanotechnology is an advanced and rapidly
growing field that deals with materials, devices,
and systems at the nanoscale (1-100
nanometers). At this extremely small size,
materials show unique physical, chemical, and
biological properties due to high surface area and
quantum effects. Nanotechnology is an
interdisciplinary  field involving physics,
chemistry, biology, materials science, and
engineering. It is one of the most promising
technologies of the 21st century, contributing
significantly to medicine, agriculture,
environment, electronics, food science, and
energy.

Nanotechnology is defined as the manipulation
and application of materials at the atomic and
molecular scale to create new structures with
enhanced properties.

The idea was first introduced by Richard Feynman
in 1959, and the term ‘“nanotechnology” was
coined by Norio Taniguchi in 1974. The discovery
of tools like the Scanning Tunneling Microscope
(STM) and Atomic Force Microscope (AFM)
enabled scientists to observe and manipulate atoms
directly. Later discoveries like fullerenes, carbon
nanotubes, and graphene accelerated
nanotechnology research and applications.In
healthcare, nanotechnology supports targeted drug
delivery systems, nano-carriers, imaging agents,
and biosensors that can detect diseases at very early
stages, deliver medicines specifically to affected
cells, and reduce side effects, contributing to
personalized and precision medicine. In electronics
and information technology, nanoscale transistors,
memory devices, and quantum dots enable faster
processing, higher data storage density, reduced
power consumption,

and the continued miniaturization of computers,
smartphones, and wearable devices, driving the
next generation of high-performance computing
and communication systems. In the energy
sector, nanomaterials are used to improve the
efficiency of solar cells, batteries, fuel cells, and
catalysts, enabling better energy conversion,
storage, and transmission, while also supporting
environmental applications such as pollutant
removal, water purification membranes, and air
filtration systems that can capture contaminants
at very small scales.

Industrial and consumer applications of
nanotechnology include scratch-resistant and
self-cleaning coatings, stain-resistant and
antimicrobial textiles, lightweight but strong
composites for automobiles and aerospace, food
packaging with improved barrier properties, and
sensors for monitoring temperature, pressure,
chemicals, or structural health in smart
infrastructure and IoT systems. At the same
time, nanotechnology raises important ethical,
safety, and regulatory questions related to
toxicity, environmental impact, privacy, and
responsible use, because nanoparticles can
interact with biological systems in complex

ways and may pose risks if not properly

assessed and managed.

RITHIKA.S
CSE —-C(1-YEAR)




BLOCKCHAINAND
CYBERSECURITY

Blockchain has quickly moved from a futuristic
idea to a major part of today’s digital world,
transforming how data is secured, verified, and
shared. With cyber threats becoming more
advanced every year, engineering students now
stand at the meeting point of two powerful
fields—blockchain technology and
cybersecurity. Blockchain’s biggest strength
lies in its ability to create transparent, tamper-
proof records, challenging traditional systems
that depend heavily on central authorities. By
spreading data across multiple nodes, it removes
single points of failure, making it extremely
difficult for attackers to alter or corrupt

information.
As cyberattacks increasingly target financial

platforms, hospitals, and personal devices,
strong  security has become  essential.
Blockchain naturally supports data integrity,
authentication, and traceability, which are core
needs of modern cybersecurity frameworks. Its
cryptographic design protects transactions,
digital identities, and system reliability. For
engineering students, this opens opportunities in
real-world applications such as secure digital
identity systems, trustworthy supply chains,
decentralized storage solutions, and smart-
contract automation— technologies already
reshaping industries worldwide. This shift
toward decentralization is also creating strong
demand for engineers who understand
distributed architectures, consensus algorithms,
and cryptographic mechanisms.Students
exploring blockchain gain exposure to tools like

hash functions, digital signatures, and smart-

contract security, preparing for roles that are
increasingly important in the tech industry.
With the rise of Web3 and decentralized
applications, securing these systems has become
avital engineering skill.

While blockchain is not a complete solution to all
cybersecurity issues, combining it with strong
security practices creates a powerful defence against
data breaches, identity theft, and wunauthorized
manipulation. The blend of blockchain and
cybersecurity represents the future of digital trust,
and students entering this field today are preparing
to build systems that are more transparent, resilient,
and trustworthy for the digital world ahead.

Those who step into this field today are poised to
become the architects of a secure digital tomorrow,
where trust is built not by institutions alone, but by
mathematics, algorithms, and decentralized
collaboration.

SANDHIYA G
B.E(CSE)
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5G & NEXT-GEN CONNECTIVITY

5G & Next-Generation
Transforming the Digital World

Connectivity:

DEFINITION

5G is the fifth generation of mobile network
technology, designed to deliver ultra-fast internet
speeds, extremely low latency, and massive device
connectivity. It goes beyond 4G by enabling
advanced applications such as autonomous vehicles,
smart cities, and immersive AR/VR experiences.

5G and next-generation connectivity are not just
faster versions of existing mobile networks; they are
designed as a platform that can digitally connect
people, machines, vehicles, sensors, and
tnfrastructure in a highly integrated, intelligent
ecosystem. Beyond enhanced mobile broadband, the
architecture of 5G supports ultra-reliable low-latency
communication (URLLC) with end-to-end delays of a
few milliseconds, and massive machine-type
communication (MMTC) that can connect up to a
million devices per square kilometer, which is
essential for dense loT environments such as smart
factories, smart grids, and urban sensor networks.

At the technical level, 5G leverages a combination of
low-, mid-, and high-band (millimeter-wave)
spectrum, along with massive MIMO and
beamforming, to increase spectral efficiency and keep
connections stable even in crowded areas like
stadiums, transport hubs, or city centers. Network
slicing allows operators to carve out multiple virtual
networks on the same physical infrastructure, so
mission-critical services like autonomous driving,
remote surgery, Or emergency communication can
run on isolated, guaranteed-quality slices, while
consumer traffic such as video streaming and social
media uses other slices optimized for throughput and
cost. Edge computing further complements 5G by
processing data close to where it is generated—on
base stations or local edge servers—reducing
backhaul load and enabling real-time analytics and
Al-driven decisions for applications like industrial
automation, smart retail, and connected logistics.

In practical terms, 5G and emerging “beyond-5G”
research are expected to transform sectors such as
healthcare  (remote tele-surgery,
AR-assisted diagnostics), transportation

monitoring,

(&ehicle-to-everything communication, intelligent

traffic management, drone coordination), and media
(cloud gaming, volumetric video, mixed-reality
classrooms and training platforms). For businesses .In
practical terms, 5G and emerging ‘“beyond-5G”
research are expected to transform sectors such as

tele-surgery,
transportation

healthcare  (remote
AR-assisted
(vehicle-to-everything communication, intelligent

monitoring,
diagnostics),

traffic management, drone coordination), and media
(cloud gaming, volumetric video, mixed-reality
classrooms and training platforms).

VISHNU M
I-CSE - C




QUANTUM COMPUTING

Quantum computing is an advanced technology that
uses the principles of quantum physics to process
information at unimaginable speeds. Unlike classical
computers that work on bits taking the value 0 or 1,
quantum computers use quantum bits or qubits, which
can exist in multiple states at the same time. This
unique behaviour gives quantum computers
extraordinary power to solve complex problems faster
than even the world’s most powerful supercomputers.
artificial

intelligence, cybersecurity, big data and scientific

As industries increasingly rely on
simulations, quantum computing has emerged as one
of the most important and trending technologies of
the modern era.

Quantum computing is built on three major quantum
principles  superposition,  entanglement  and
interference. Superposition allows a qubit to be in
both 0 and 1 simultaneously, enabling quantum
computers to perform many calculations at once.
Entanglement creates a strong connection between
qubits, allowing them to instantly affect each other
even across long distances. This makes quantum
operations highly efficient. Interference is used to
amplify the correct results and reduce incorrect
outcomes, improving the accuracy of quantum
algorithms. Quantum computers are capable of
solving highly complex problems that -classical
computers struggle with. In cryptography, quantum
computers can break traditional encryption methods,
leading to the development of quantum-safe security

systems.

In medicine, quantum simulations help researchers
discover new drugs faster by accurately modelling
molecular structures.

In artificial intelligence and machine learning,
quantum computing boosts data processing, pattern
recognition and optimization tasks. Industries such as
finance, climate science and materials engineering
also benefit from quantum computing for real-time
analysis, fraud detection, risk management, weather
prediction and the creation of new materials.
However, computing faces several
challenges. Qubits are extremely fragile and easily

affected by noise and environmental changes, causing

quantum

errors. Maintaining quantum computers requires

extremely low temperatures and advanced
technology, making them expensive and difficult to
scale. Despite these limitations, governments and tech
companies worldwide including India under the
National Quantum Mission are investing heavily to
advance quantum research and build practical

quantum machines.

AKSHITHA SRI R
1-CSE-A




NEUROMORPHIC COMPUTING -
THE BRAIN-INSPIRED
TECHNOLOGY

Neuromorphic computing is a new way of building
computers that think and learn like the human brain.
Instead of just following instructions, these computers
use artificial neurons and synapses to process
information.

In a normal computer, the processor (CPU) does all
the thinking, and the memory just stores data. So data
has to move back and forth all the time — which
wastes time and energy. But in neuromorphic
computing, processing and memory are combined,
like in our brain. — just like how our brain’s nerve
cells communicate.

Neuromorphic brain-inspired
approach to computation that aims to mimic how the

computing 1is a

human brain processes information, offering a

powerful alternative to traditional computer
architectures. Conventional computers are based on
the von Neumann model, where memory and
processing are separated, leading to inefficiencies
such as high energy consumption and data-transfer
bottlenecks, tasks like
recognition, learning, and real-time decision-making.

In contrast, neuromorphic systems are designed to

especially  for pattern

resemble biological neural networks by integrating
computation and memory, using artificial neurons and
synapses that communicate through brief electrical
signals known as spikes, similar to those in the brain.
This event-driven, massively parallel structure allows
neuromorphic  chips to process information
efficiently, adaptively, and with very low power
usage. Technologies such as spiking neural networks
(SNNs) form the core of neuromorphic computing,
enabling systems to learn from experience, respond to
sensory inputs in real time, and handle noisy or
incomplete  data

conventional algorithms.

more robustly than many

Major research institutions and companies have
developed neuromorphic hardware, such as IBM’s
TrueNorth and Intel’s Loihi chips, which demonstrate
significant

improvements in energy

efficiency

compared to traditional CPUs and GPUs, particularly
for artificial intelligence applications. Neuromorphic
computing holds promise in areas like robotics,
autonomous vehicles, healthcare monitoring, and
edge computing, where fast, adaptive, and low-power
processing is essential. For example, brain-inspired
chips can help robots perceive and react to their
environment more naturally or enable smart sensors
to analyze data locally without relying heavily on
cloud computing. Despite its potential, neuromorphic
computing is still an emerging field with challenges,
including the complexity of designing hardware that
accurately models neural behavior and the lack of
standardized programming tools.

Nevertheless, as researchers continue to draw
inspiration from neuroscience and advance materials,
algorithms, and  architectures,

computing represents a significant step toward more

neuromorphic

and brain-like machines,
of artificial

intelligent, efficient,
potentially reshaping the
intelligence and computing as a whole.

future

S.ARAAFATH
I-CSEC




THE AUTOMATED FUTURE,
INTELLIGENT WORKFLOW
ORCHESTRATION

Automation has evolved from simple manufacturing
tasks to sophisticated digital orchestration. Today’s
"blooming" technology is Intelligent Automation
(IA), which integrates Al with workflow builders like
n8n and Zapier to connect disparate apps without
complex coding.
Key Aspects:
» Beyond Macros: moving from simple scripts to
complex, multi-step workflows.
Integration: connecting thousands of apps (Slack,
Gmail, Salesforce) instantly.
Democratization: enabling non-developers to
build powerful tools.
Al Agents: embedding GPT-4 or Claude directly into
automated pipelines

The Evolutionary Path
The Traditional Approach (Scripts & Cron Jobs)
Previously, automation was rigid and required heavy
engineering.
» Hard-coded: relied on custom Python or Bash
scripts.
Fragile: API changes often broke the entire
process.
Siloed: data didn't flow easily between different
SaasS tools.
Maintenance Heavy: required constant developer
oversight.
The Modern Visual Approach (Low-Code/No-Code)
Platforms like n8n and Zapier have revolutionized
this by using visual, node-based editors.

3. Key Catalysts for the Current Boom

The explosion of this technology is driven by specific
market shifts.

Why Now?

API Economy: almost every modern software has an
API, making them connectable.

e Generative Al: Al nodes can now "make
decisions" inside a workflow (e.g., classifying
support tickets).

» Remote Work: distributed teams need automated
syncs between tools to stay aligned.

Cost Efficiency: businesses are replacing expensive
manual data entry with $20/month automation
subscriptions.

4. Breakthroughs for Modern Enterprise

Adopting these platforms creates immediate, tangible
value.

Tangible Benefits:

» Speed to Market: prototypes and internal tools
can be built in hours, not weeks.

Shadow IT Control: gives IT teams visibility into
automations rather than having hidden scripts
running locally.
Scalability: handle 10 or 10,000 requests with the
same workflow structure.
Human-in-the-Loop: easy integration of approval
steps (e.g., "Wait for Slack confirmation") before
proceeding.

5. Hurdles and Ethical Considerations

Despite the ease of use, scaling automation brings

new risks.

Core Challenges:

o "Spaghetti"  Workflows: designed
automations can become unmanageable and hard

poorly

to debug.

Data Privacy: passing customer PII (Personally
Identifiable Information) through third-party
connectors requires strict governance.

Vendor Lock-in: moving complex logic from
Zapier to n8n (or vice versa) can be difficult.
Error Cascades: one bad trigger can create a loop
that sends thousands of incorrect emails in

minutes.

II-Year-A




Al

THE DEPLOYMENT OF
ARTIFICIAL INTELLIGENCE

Edge Artificial Intelligence (Edge Al) is an emerging
technology that integrates Al processing directly into
edge devices such as smartphones, [oT sensors,
drones, and autonomous machines. It enables devices
to analyze and act on data locally, improving speed,
privacy, and efficiency. Edge Al deploys Al models
on hardware devices operating close to the data
source. These devices use optimized processors to
perform tasks like image recognition, NLP, and
anomaly detection without relying on cloud servers.

The deployment of Artificial Intelligence (Al) refers
to the process of integrating Al models and systems
into real-world environments where they can perform
practical tasks and deliver value. Once an Al system
is developed and trained, deployment involves
embedding it into applications, devices, or services so
it can analyze data, make predictions, and support
decision-making in real time. Today, Al is widely
deployed across sectors such as healthcare, finance,
transportation,

education, agriculture, and

entertainment.

For example, in healthcare, Al systems assist doctors

by analyzing medical images and patient data to
support diagnosis and treatment planning, while in
finance, Al is used for fraud detection, risk
assessment, and automated trading. The rise of cloud
computing and edge devices has accelerated Al
deployment, allowing models to operate either on
powerful remote servers or directly on local devices
like smartphones and sensors, reducing latency and
improving efficiency. However, deploying Al also
brings challenges, including ensuring data privacy,
system reliability, transparency, and ethical use.

Organizations must carefully manage bias, security
risks, and the impact of Al on employment and
society. Effective deployment therefore requires not
only technical expertise but also strong governance,
testing, and continuous monitoring. As Al
technologies continue to mature, their deployment is
becoming more scalable and accessible, transforming
how industries operate and how people interact with
technology, while emphasizing the need for

responsible and human-centered implementation.

ARUNADEVI .P
II-CSE-A
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META RAY-BAN DISPLAY GIVE
ONE PAGE PARA

The Meta Ray-Ban display smart glasses represent a
major step forward in wearable technology by
blending everyday eyewear with advanced digital
features in a sleek, socially acceptable design.
Developed through a partnership between Meta and
Ray-Ban, these smart glasses are designed to look and
feel like regular sunglasses while offering hands-free
access to technology.

Instead of a traditional screen like a phone or
smartwatch, the display is subtly integrated into the
glasses, allowing users to view notifications, capture
photos and videos, listen to audio, and interact with
Al features without breaking eye contact with the real
world. Built-in cameras, microphones, and speakers
enable users to record moments, make calls, and use
voice commands, making the experience more natural
and immersive.

The display approach focuses on minimal visual
intrusion, supporting quick glances rather than
constant screen engagement, which helps reduce
digital distraction. These glasses are especially useful
for content creation, navigation, and on-the-go
information access, as users can stay connected while
keeping their hands free.

Meta’s integration of artificial intelligence further
enhances the experience by enabling voice-based
assistance, real-time responses, and smart contextual
awareness.

However, the technology also raises important
concerns related to privacy, data security, and social
acceptance, particularly around recording in public
spaces.

Despite these challenges, the Meta Ray-Ban display
glasses highlight the future of augmented reality and
wearable computing, where digital information
seamlessly blends with daily life. By combining
iconic fashion with emerging display and Al
technologies, Meta Ray-Ban smart glasses signal a
shift toward more intuitive, lightweight, and human-
centered computing experiences.
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OCEAN & MARINE
SUSTAINABILITY

The ocean is often called the “blue heart” of our
planet. It produces more than half of Earth’s oxygen,
absorbs massive amounts of carbon dioxide, supports
global fishing industries, and influences the climate.
But today, pollution, climate change, and human
activities are placing tremendous pressure on marine
ecosystems.

Ocean & Marine Sustainability aims to protect marine
life, manage ocean resources responsibly, and ensure
that the oceans remain healthy for future generations.
Ocean sustainability refers to the responsible use and
protection of ocean resources so that marine life,
coastal communities, and global ecosystems can
thrive. It
biodiversity,reducing pollution,restoring damaged

focuses on: Conserving marine
ecosystems,using ocean resources in an eco-friendly
way,developing technologies that minimize harm to
marine life. It combines marine science, engineering,
technology, and environmental management to create
a balance between human needs and the ocean’s
health.

. a) Ocean-Cleaning and Pollution Control Seabin
devices that remove floating plastic from harbours
Al-powered boats that detect and collect waste Oil
spill monitoring drones that reduce damage to marine
habitats Microplastic filters for rivers and industrial
wastewater

b) Coral Reef Restoration 3D-printed coral reefs that
act as artificial habitats Coral nurseries that grow new
corals Electric reef restoration that accelerates coral
growth These methods help revive reefs damaged by
climate change and pollution.

c) Ocean Renewable Energy Tidal turbines Wave
energy converters Offshore wind farms

d) Marine Monitoring & Research Underwater drones
that survey marine species Sensors that track
temperature, acidity, and oxygen levels Satellite
mapping for coral bleaching and illegal fishing
detection Challenges in Marine Sustainability Over 8
million tons of plastic enter the ocean every year.
Cleaning it all is extremely difficult.Overexploitation
of fish populations threatens food security and marine
biodiversity.Rising sea temperatures cause coral
bleaching, changing migration patterns, and ocean
acidification.Advanced marine robots, sensors, and
renewable systems are expensive to build and
maintain.Much of the deep ocean is still unexplored
due to high pressure and extreme conditions.Oceans
span multiple countries, making unified protection

strategies challenging.
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MODERN FULL-STACK
FRAMEWORKS - A CURRENT
BLOOMING TECHNOLOGY

Full-stack development has been evolving rapidly
over the last decade. Earlier, developers relied on
separate technologies for frontend, backend, database
management, and deployment. This created
complexity, required multiple skill sets, and made
web development slower.

Modern Full-Stack Frameworks have emerged as one
of the most influential and fast-growing technologies
in software development. These frameworks combine
frontend + backend + server logic + deployment
capabilities into a unified ecosystem. This has
transformed how full-stack developers build, deploy,

and manage applications.

This report explains:

How full-stack development was done before
How modern frameworks emerged
Why they are currently trending
Their advantages and disadvantages
Their relevance to today's developers
Evolution of Full-Stack Development

» Before Modern

Approach)

Frameworks  (Traditional

Earlier, development followed a highly separated
technique:

Frontend: HTML, CSS, Vanilla JavaScript

Backend: PHP, Java, Node.js with Express

APIs: REST APIs created separately

Rendering: Mostly client-side

Deployment: ~ Managed manual
configurations

Tooling: Webpack, Babel, separated build tools

servers,

This architecture had multiple challenges:
o Complex communication between frontend and
backend
« Slower performance due to heavy client-side
rendering

More work for developers because each layer
was separate
Difficulties in scaling and optimizing large
applications
 Transition to Component-Based Frontends
The introduction of frameworks like React, Angular,
and Vue improved the frontend experience but
backend and deployment were still independent.
Developers still handled:
« API layers
« CORS issues
« State synchronization
« Multiple codebases
This phase improved Ul development but did not
solve full-stack complexity.
Rise of Modern Full-Stack Frameworks (Current
Trend)
Modern full-stack frameworks like Next.js, Nuxt.js,
Remix, SvelteKit, Bun + Hono, and Deno Fresh
changed development by integrating both frontend
and backend within one ecosystem.
Key reasons they became the current trend:
« Server + client in one project
« React Server Components (RSC) reducing
JavaScript load
Server Actions eliminating the need for separate
API routes
Edge Functions for ultra-fast global performance
Zero-configuration deployments on platforms
like Vercel and Cloudflare
TypeScript-first approach for safer and scalable
code
Integrated  optimization (images, caching,
streaming)
These frameworks are popular because they simplify
development while improving speed and user
experience.
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THE EMERGING IMPACT OF
GENERATIVE ARTIFICIAL
INTELLIGENCE

The Emerging Impact of Generative Artificial
Intelligence

Generative Artificial Intelligence (Generative Al) is
rapidly transforming the way humans create, learn,
and work by enabling machines to generate original
content such as text, images, music, code, and videos.
Unlike traditional Al systems that focus mainly on
analyzing data or making predictions, generative Al
models—such as large language models and image
generators—are designed to produce new and
creative outputs based on patterns learned from vast
datasets. This capability is having a significant impact
across multiple sectors. In education, generative Al
supports personalized learning by helping students
understand complex topics, generate study materials,
and receive instant feedback. In business and
industry, it improves productivity by automating
content creation, software development, customer
support, and data analysis, allowing professionals to
focus on higher-level tasks.

Creative fields such as art, design, film, and music are
also being reshaped, as generative Al acts as a
collaborative tool that enhances human creativity
rather than replacing it. In healthcare and scientific
research, generative Al accelerates innovation by
assisting in drug discovery, medical imaging analysis,
and simulation of complex systems.

However, the growing influence of generative Al also

raises important challenges and concerns, including

issues related to data privacy, misinformation,
intellectual property, bias, and ethical use. There is an
increasing need for responsible development,
transparency, and regulation to ensure that these

technologies are used fairly and safely.

As generative Al continues to evolve, its impact is
expected to grow even further, reshaping industries,
redefining creativity, and changing how humans
interact with technology. When guided by strong
ethical frameworks and human-centered wvalues,
generative Al has the potential to become one of the
most powerful tools for innovation and social
progress in the modern world.
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MICRO-FRONTENDS - A
BLOOMING ARCHITECTURE
TREND

Micro-Frontends — A Blooming Architecture Trend

Micro-frontends are an emerging architectural
approach that extends the principles of microservices
to the frontend layer of web applications. Instead of
building a single, large, and tightly coupled frontend
(often called a monolithic frontend), the micro-
frontend architecture breaks the user interface into
smaller, independent, and self-contained modules.
Each module is owned by a separate team, developed
using its own technology stack if needed, and
deployed independently. These individual frontends
are then composed together to form a complete
application, delivering a seamless user experience
while improving development flexibility and
scalability.

One of the key advantages of micro-frontends is
improved team autonomy. Since each team can work
on a specific feature or section of the user interface,
development becomes faster and more efficient,
especially in large organizations. Independent
deployments reduce the risk of system-wide failures
and allow teams to update or fix features without
affecting the entire application. Micro-frontends also
support technology diversity, enabling teams to adopt
modern frameworks or tools without requiring a full
system rewrite. This makes applications more
adaptable to evolving technologies and business
needs.

However, adopting micro-frontends also introduces
challenges. = Managing  shared  dependencies,
maintaining consistent design systems, and ensuring

performance optimization can be complex. Without

proper governance, applications may suffer from

increased bundle sizes, duplicated code, or

inconsistent user experiences.

Effective
guidelines, and strong integration strategies are

communication, standardized design

essential to overcome these issues.

Despite these challenges, micro-frontends are gaining
popularity as organizations seek scalable, resilient,
Supported by
modern tools such as module federation, web

and agile frontend architectures.

components, and containerization, micro-frontends
are well-suited for large-scale, dynamic web
applications. As digital products continue to grow in
complexity, micro-frontends are becoming a key
architectural trend that empowers teams, accelerates
innovation, and supports long-term application

evolution.
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AUTOMATIC TIMETABLE
GENERATOR WITH
AUTOMATED LEAVE
APPROVAL AND REAL-TIME
TIMETABLE ADJUSTMENT
SYSTEM

Educational  institutions  require  continuous
management of schedules to maintain smooth
academic operation. However, frequent faculty
absences, overlapping lectures, and event-based
rescheduling often disrupt institutional workflows.
Traditional paper-based or semi-digital systems are
limited by manual intervention, which delays
timetable updates and increases the risk of error. This
research presents an automatic timetable generation
system integrated with real-time leave approval and
notification mechanisms. When faculty members
apply for leave, the system routes their request to the
administrator, and upon approval, the timetable
automatically updates to assign an available substitute
teacher. Notification of changes is instantly sent via
text message or automated call, allowing substitute
teachers to confirm participation by responding

through a numeric input.

Administrators can also manually override schedules
during emergencies, with real-time updates being
communicated institution-wide. This integrated
system increases institutional efficiency, minimizes
human error, and demonstrates a practical application
of automation and data synchronization within
educational management systems.

Index  Terms—Automated  scheduling, leave
management, real-time timetable update, faculty
substitution, dynamic scheduling, communication
integration.

Timetable generation has always been a cornerstone
of institutional administration. Schools, colleges, and
universities rely on properly structured timetables to
ensure effective resource utilization and discipline in
daily academic workflows.

Yet many academic institutions continue to depend
on static or semi-automated scheduling techniques,
which lack adaptability when unexpected faculty
availability changes occur. When a teacher applies for
leave or a schedule adjustment, administrators must
spend time finding replacements and updating
timetables, often resulting in conflicts or
miscommunication.

With the advancement of automation tools and the
ubiquity of digital platforms, institutions now have
the technical means to transform how they manage
timetables. The proposed automatic timetable
generator introduces a system capable of
autonomously reacting to teacher leaves and
dynamically recalculating the schedule in real time. It
combines workflow automation, a relational database,
algorithmic  optimization, and communication
integration to create a robust, user-friendly solution.
The system allows teachers to apply for leave online,
updates the schedule instantly post-approval, and
notifies all impacted stakeholders through digital

channels.
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EDGE AI ON TINY DEVICES —
RESEARCH PAPER

Edge Al on tiny devices refers to the integration of
artificial intelligence models directly into small,
resource-constrained hardware such as
microcontrollers, single-board computers, and IoT
sensors. This approach eliminates the need for cloud-
based processing, offering faster response times,
enhanced privacy, and reduced dependency on
internet connectivity. As industries advance toward
real-time analytics and autonomous operations, the

role of Edge Al continues to grow significantly.

This paper provides an in-depth analysis of the
concept, its features, challenges, applications, and
future scope.Edge Al on tiny devices refers to the
integration of artificial intelligence models directly
into small, resource-constrained hardware such as
microcontrollers, single-board computers, and IoT
sensors. This approach eliminates the need for cloud-
based processing, offering faster response times,
enhanced privacy, and reduced dependency on
internet connectivity.

As industries advance toward real-time analytics and
autonomous operations, the role of Edge Al continues
to grow significantly. This paper provides an in-depth
analysis of the concept, its features, challenges,
applications, and future scope.Edge Al on tiny
devices refers to the integration of artificial
intelligence models directly into small, resource-
constrained hardware such as microcontrollers,
single-board computers, and IoT sensors.

This approach eliminates the need for cloud-based
processing, offering faster response times, enhanced
privacy, and reduced dependency on internet
connectivity. As industries advance toward real-time
analytics and autonomous operations, the role of
Edge Al continues to grow significantly.

This paper provides an in-depth analysis of the
concept, its features, challenges, applications, and
future scope.Edge Al on tiny devices refers to the
integration of artificial intelligence models directly
into small, resource-constrained hardware such as
microcontrollers, single-board computers, and IoT
sensors. This approach eliminates the need for cloud-
based processing, offering faster response times,
enhanced privacy, and reduced dependency on
internet connectivity. As industries advance toward
real-time analytics and autonomous operations, the
role of Edge Al continues to grow significantly. This
paper provides an in-depth analysis of the concept, its
features, and future
scope.Edge Al on tiny devices refers to the
integration of artificial intelligence models directly

challenges, applications,

into small, resource-constrained hardware such as
microcontrollers, single-board computers, and IoT
sensors. This approach eliminates the need for cloud-
based processing,
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WASTE TO FUEL REVOLUTION

Waste-to-Fuel Technology is emerging as one of the
most impactful innovations in sustainable energy,
offering a powerful solution to the rising challenges
of waste accumulation and fossil-fuel dependence.
This article highlights the key applications of the
technology, including converting plastic waste into
usable fuels, transforming biomass into biogas and
biofuels, generating electricity from municipal solid
waste, and utilizing industrial and agricultural
residues to produce synthetic fuels and hydrogen-rich
energy.

It also explores the environmental and social impact,
such as reduced landfill burden, lower pollution
levels, cleaner energy production, circular-economy
benefits, and minimized carbon
Additionally, the newsletter covers the major

challenges faced by this technology—high setup

footprint.

costs, mixed waste quality, limited public awareness,
stringent pollution-control needs, scalability issues,
and varying energy efficiency. By combining these
sections—Applications, Impact, Challenges, and
Conclusion—this magazine feature gives readers a
complete understanding of how Waste-to-Fuel
Technology can reshape industries and cities,
ultimately paving the way for a greener and more
sustainable future. Scientists predict that by 2035,
humans may be able to create near-perfect digital
replicas of themselves. These replicas will not just
answer questions- they will evolve, remember new
experiences, and continue to grow, just like living
humans.

Al Memorial Avatars: Talking avatars of loved ones
created using voice and chat data.
* Mind-Tracking Wearables: Devices that collect
emotional and cognitive patterns.

* Legacy Chatbots: Bots designed to preserve your
personality for future generations. ¢ Digital Twin
replicas used in

Technology: Hyper-accurate

medicine and psychology
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Technologies

EDITAELE STROKE

AUGMENTED REALITY (AR)
AND VIRTUAL REALITY (VR)

Augmented Reality (AR) and Virtual Reality (VR)
are immersive technologies transforming the way
people interact with digital content. AR overlays
digital information—such as text, images, and 3D
objects—onto the real world, enhancing a user’s
perception  without replacing their physical
environment. In contrast, VR creates a completely
simulated environment, allowing users to experience
and interact with a fully virtual space through
headsets and controllers. Both technologies have
gained significant importance across various fields,
education,  healthcare,

including engineering,

entertainment, and retail.

AR is widely used for real-time navigation, product
visualization, remote assistance, and interactive
learning, making information more accessible and
intuitive. VR offers powerful applications in training
simulations, virtual classrooms, medical procedures,
architectural walkthroughs, and gaming by providing
high levels of immersion and realism. Together, AR
and VR enable new forms of communication,
collaboration, and experiential learning, bridging the
gap between the physical and digital worlds.

With advancements in hardware, sensors, and
software platforms, these technologies continue to
become more affordable, accurate, and user-friendly.
As AR and VR evolve, they are expected to reshape
industries, enhance user experiences, and play a key
role in the development of the meta verse and future
human-computer interaction.

AR is widely used in applications where real-world
context is essential. In education, AR helps students
visualize complex concepts by placing interactive 3D
models into their surroundings.

In healthcare, it assists surgeons with real-time data
overlays during procedures. Retail and marketing also
benefit from AR through virtual try-ons and
product
customer engagement and decision-making. VR, on

interactive demonstrations, improving
the other hand, excels in scenarios that require total
immersion. It is commonly used for training
simulations in fields such as aviation, military, and
medicine, where realistic practice environments
enhance skill development without real-world risks.
VR is also prominent in gaming, virtual tourism, and

collaborative virtual workspaces.
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GOOGLE GEMINI ANDROID Ul
REDESIGN

The Philosophy Behind the Redesign explores a
completely different dimension of the Gemini
redesign. Unlike previous sections, this chapter
focuses specifically on how this element influences
user experience, creativity, and interaction flow. The
redesign team developed new frameworks,
experimented with interface prototypes, and validated
ideas through usability research. Each decision was
driven by clarity, emotional presence, and frictionless
interaction. Additionally, the redesign introduced
innovative behavior-driven Ul components that adapt
to the user's intent. Instead of forcing users to think
about menus or commands, Gemini predicts what the
user is trying to do and smoothly shapes the interface

around it.

These insights show how profoundly each design
chapter transforms user engagement. Every step
offers new meaning—nothing repeated, nothing
copied—just fresh design thinking for every aspect of
Gemini. Emotional UI: Designing for Feelings
explores a completely different dimension of the
Gemini redesign. Unlike previous sections, this
chapter focuses specifically on how this element
influences user experience, creativity, and interaction
flow. The redesign team developed new frameworks,
experimented with interface prototypes, and validated
ideas through usability research.

Each decision was driven by clarity, emotional
presence, and frictionless interaction. Redefining
Interaction Models explores a completely different
dimension of the Gemini redesign.

Unlike previous sections, this chapter focuses
specifically on how this element influences user
experience, creativity, and interaction flow.

The redesign team developed new frameworks,
experimented with interface prototypes, and validated
ideas through usability research. Each decision was
driven by clarity, emotional presence, and frictionless
interaction.

Additionally, the redesign introduced innovative
behavior-driven Ul components that adapt to the
user's intent. Instead of forcing users to think about
menus or commands, Gemini predicts what the user is
trying to do and smoothly shapes the interface around
it.

These insights show how profoundly each design
chapter transforms user engagement. Every step
offers new meaning—nothing repeated, nothing
copied—just fresh design thinking for every aspect of
Gemini.
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VISIBLE TIME CRYSTAL
CREATED FOR THE

A time crystal is a new and special state of matter.
Unlike normal materials, its atoms move in a
repeating cycle on their own without using any extra
energy. This makes time crystals very unique.
Recently, scientists created the first time crystal that
is big enough to actually see. Earlier, time crystals
were so tiny that only special machines could detect
them. This new achievement is an important step in
modern science.

A time crystal is a material where the atoms move in
a repeating pattern forever. Normal crystals like sugar
or diamond repeat their structure only in space (their
shape). But time crystals repeat their pattern in time,
like a clock that keeps ticking on its own. The
surprising part is that they do this without losing
energy.

This breaks a normal rule in physics that says things
should stay still unless energy is added. Scientists
have now created a time crystal that can be seen with
the naked eye.

They used very cold atoms and strong laser beams to
arrange the atoms in a pattern that keeps changing in
time. What makes this special is that the movement
continues without any extra energy. This is the first
time such behavior has been directly seen and
recorded in a large-scale system. This discovery is
exciting because visible time crystals can help
improve many new technologies. They can make
quantum computers more stable and faster because
they can store information better. Time crystals also
use almost no energy, so they can help create low-
power electronic devices. They can also improve
highly accurate devices like atomic clocks, sensors,
and lasers. Overall, they help scientists understand
quantum physics more deeply.

Even though this is a big breakthrough, there are still
challenges. Time crystals can only be created under
extremely cold temperatures using very advanced
laboratory equipment. They are not yet stable enough
to be used in everyday devices. Making them larger
and more practical for real use is still difficult, so
more research is needed. In the future, scientists hope
to make time crystals that can work at normal room
temperature. If this becomes possible, they could play
a major role in advanced quantum computers,
communication  systems, and energy-efficient
technologies. They may also help create more
accurate timing devices. This discovery opens many
opportunities for future scientific research and

innovations.

The creation of the first visible time crystal is a major
step forward in physics. It shows that matter can
behave in new and unexpected ways by repeating
patterns in both space and time. Although time
crystals are still in the research stage, they have the
potential to change future technologies in a big way.
This discovery is an important milestone in
understanding new forms of matter.
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COMPREHENSIVE REPORT ON
JIO’S 6G TECHNOLOGY

This document provides detailed information about
Jio’s advancements, research, and future plans related
to 6G technology. It covers Jio’s development
strategy,  technological = components, research
partnerships, challenges, and expected timelines. 6G
(Sixth Generation mobile network) is the next major
evolution of wireless communication technology. It
aims to offer significantly faster speeds, ultra-low
latency, enhanced network intelligence, and
integration with satellite and Al-driven networks. 6G
technology is still in early research and development
phases globally. Jio is actively developing 6G
technology with the goal of becoming a global leader.
The company is investing in next-generation
communication systems to build a strong foundation
for future wireless networks. At India Mobile
Congress (IMC) 2025, Jio showcased its indigenous
6G stack. Key components include:

- ¥*Gigantic MIMO (gMIMO):** A massive antenna
system with around 1,024 elements that can deliver
8—10x% higher throughput.

- **Reconfigurable Intelligent Surface (RIS):**
Surfaces that intelligently reflect signals to improve

coverage.

- **Non-Terrestrial Networks (NTN):** Satellite-
based communication for expanding coverage to
remote regions.

Jio has partnered with global research institutions
such as the University of Oulu in Finland, a leader in
6G research. These partnerships focus on satellite
communication, microelectronics, photonics, and
advanced wireless technologies Jio faces several
challenges in deploying 6G:

Spectrum allocation issues for 6GHz and beyond

- High infrastructure costs

- Development of compatible devices

Global standardization of 6G specifications There is
currently no official launch date for Jio 6G. Global
estimates suggest that commercial deployment could
begin between 2028-2030, depending on research
progress, standardization, spectrum availability, and
infrastructure readiness.
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IS THE NEW OIL

DATA IS THE NEW OIL AND Al
JUST STRUCK THE BIGEST
WELL IN HISTORSY

Data is often called the new oil because, like crude
oil, it powers the engines of modern economies,
driving growth, and competitive
advantage. But while oil fueled the industrial age,
data fuels the digital one. Artificial Intelligence (AI)
has now become the ultimate refinery — capable of
extracting deep insights, predicting outcomes, and

innovation,

automating decisions from massive amounts of raw
information. With recent breakthroughs in machine
learning, deep neural networks, and generative
models, Al has effectively struck the biggest data
well in history. Companies and nations that harness
this data-driven power are transforming industries —
from healthcare and education to finance, transport,
and governance. Every digital interaction, from a
simple online search to complex IoT sensor networks,
feeds this vast reservoir of information that Al
continuously learns from. However, just as with oil,
this new resource brings responsibilities: ethical
extraction, equitable access, and sustainable use. In
today’s world, those who understand how to refine
and apply data intelligently are not just participants in
progress — they are the architects of the future. Data
is widely regarded as the new oil of the 21st century

— a resource that powers the engines of global

innovation and defines the success of modern
economies. Just as oil transformed industries during
the Industrial Revolution, data has become the
driving force behind the digital revolution. Every
click, transaction, social media post, and sensor
reading contributes to an ever-expanding ocean of
information.

Yet, raw data on its own has little value, much like
crude oil before refinement. That’s where Artificial
Intelligence (AI) steps in — acting as a powerful
refinery that can process, refine, and transform this
raw resource into actionable intelligence and
meaningful insights.In recent years, Al has struck
what is arguably the biggest “data well” in human
history.

With the advent of generative Al, deep learning, and
large language models, machines now possess an
unprecedented ability to learn from enormous
datasets, recognize patterns, and generate knowledge
that rivals human creativity. From predicting disease
supply
personalizing education and enhancing climate

outbreaks and optimizing chains to
models, Al has unlocked possibilities once thought
beyond imagination. The synergy between data and
Al is fueling an era where decision-making is not
merely automated but also intelligent, adaptive, and
deeply predictive.

However, this new era also brings profound
challenges. =~ With great data
responsibility. Questions surrounding data privacy,

algorithmic transparency, and ethical Al deployment

comes  great

are more pressing than ever. The misuse or
overexploitation of data could lead to issues of
surveillance, bias, and inequality if not handled with
care. Just as the oil era faced environmental
consequences, the data age must reckon with ethical
and social responsibilities. Sustainable data practices
— such as fairness, accountability, and inclusion —
are essential to ensure that the benefits of Al are
shared across all sections of society.
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Empower research and innovation by integrating collaboration, social responsibility, and
commitment to sustainable development.

» To produce globally competent researchers and innovators in Computer Science and
Engineering, committed to ethical values and sustainable development.

Provide high-quality learner-centric education in computer science and engineering through
exper1ent1a1 learning and modern pedagogy.

» Enhance holistic, value-driven education through state-of-the-art laboratory facilities to meet global
industry demand.
» Promote interdisciplinary innovation and research committed to sustainable development.

» PEO 1 : Core Competency : Graduates will integrate engineering fundamentals and computing to
devise innovative solutions and effectively resolve complex problems.

« PEO 2 : Professionalism: Graduates will drive sustainable and ethical solutions by integrating
creative thinking and collaborative learning.

» PEO 3 : Career Development: Graduates will enhance their careers through continuous learning,
innovation, and research to meet the evolving needs of the industry.

e PSOI: Technical competency: Develop and Implement computer solutions that accomplish goals
to the industry, government or research by exploring new technologies.
o PSO2: Professional awareness: Grow intellectually and professionally in the chosen field.
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