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About Us

Our journey began in 2008 with the establishment of our first office in Kochi, where our operations
team initiated industrial automation projects. Just a year later, we launched our first training center
in Calicut. With an unwavering commitment to quality, we quickly gained the trust of students not
only across India but also from countries in Africa.

Over time, our presence expanded into Nigeria, Qatar, the UAE, Kenya, and the Kingdom of Saudi
Arabia. By 2025 IPCS global Operates 33+ Centres worldwide, earning a reputation as one of the
most trusted and respected providers of core technical training—offering programs designed to be
truly future-ready.

Each of our programs is carefully crafted to align with global industry trends, employment
opportunities, and evolving market needs. Our current offerings include:

Industrial Automation

Building Automation
Technology

Digital Marketing

Embedded & loT

Python & Data Science
Software Testing

Key highlights of our training include:
1 100% live and interactive sessions

Artificial Intelligence

J Government and internationally recognized certifications
J Comprehensive placement support

Looking ahead, we are on track to expand our network to 50 centers by 2025, reflecting our vision for growth
and commitment to excellence. We welcome passionate entrepreneurs and visionary investors to join
us—whether as franchisees under our proven model or as strategic partners driving our global expansion.
Together, we can build opportunities, shape careers, and create lasting impact in communities around the
world.

At IPCS, our mission is to equip students with the skills of tomorrow by staying aligned with emerging
technologies, while upholding the highest ethical standards. We cultivate a culture of teamwork,
professionalism, and mutual respect, ensuring student success and client satisfaction across all domains.
In today's digital age, technology is the backbone of growth and innovation. Embracing this reality, we
continue to deliver excellence across the globe.

To further our vision, Team IPCS proudly presents Iziar—a magazine dedicated to exploring technological
insights, industry trends, startups, and digital culture. Iziar aims to make technology accessible, engaging,
and inspiring, keeping readers informed about the innovations shaping our future.

Technology is like air—indispensable to life. Step into the world of Iziar and experience the future.

Visit us at www.ipcsglobal.com

“TIME AND TECHNOLOGY WAIT FOR NONE"



Sales Is Not About Selling Courses
It's About Building Careers

Chandana Arun
Customer Relationship Officer

MYSORE

| am Chandana Arun, a sales
professional and career counsellor
at IPCS Global, with an MBA in
HRM and Marketing and prior
experience as an HR professional.
My  background helps me
understand people’s psychology
and career motivations, enabling
me to guide students and parents
with empathy and clarity. | believe
sales is about building trust, not
just selling courses, and | focus on
ethical counselling, relationship
building, and recommending the
right programs—resulting in strong
referrals and meaningful career
outcomes.
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hen | began my journey in

sales at IPCS Global, | quickly
realized that education sales are
very different from any other form
of selling. It is not about pushing
a product, negotiating prices, or
closing deals at any cost. Education
sales are about people, purpose,
and responsibility. It is about shaping
lives, influencing futures, and earning
trust-one conversation at a time.

In a training institution, every enquiry
represents a dream. A student may
walk in feeling confused about their
career path, unsure of their strengths,
or anxious about the future. Parents
often come with expectations,
fears, and a deep desire to see their
children succeed. They are not just
looking for a course brochure or
fee structure; they are looking for
guidance, clarity, and assurance.
This is where real sales begin-not
with talking, but with understanding.
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Over time, | learned that if we treat education sales like a numbers game, we may
achieve short-term targets, but we lose long-term credibility. However, when we
approach sales with empathy and honesty, we build something far more valuable
than admissions-we build trust and reputation.

Listening Comes Before Counselling

At IPCS Global, we strongly believe that ¢ Career goals and long-term

listening is the foundation of effective
counselling. We do not believe in pushing
courses based on trends or targets.
Instead, we focus on understanding the
individual sitting in front of us.

Every student has a unique background.
Some come from strong academic
foundations, while others are skilled
practically but lack confidence. Some
know exactly what they want, whi
others are still exploring possibi
Before suggesting any program,
time to understand:

¥ The student’s
background

aspirations
¥ Concerns, fears, and limitations

Only after this process do we recommend
suitable  programs-whether it s
technical training, IT courses, industrial
automation, or digital skills. This
personalized approach makes students
feel valued and respected. When people
feel heard, they trust. And when they
they commit with confidence.

experience, counselling done
ence and clarity not only helps
hoose the right path but also
ropouts and dissatisfaction
ing first is not just good sales
is ethical responsibility.



Trust Creates Results, Not Pressure

One of the strongest lessons | have
learned in my sales journey is that
pressure never builds loyalty, but trust
always does. In education sales, pushing
someone into a decision they are not
ready forcandamage both the student's
future and the institution’s name.

| have personally withessed that when
students and parents feel that we
genuinely care about outcomes-not
just admissions-they choose IPCS
Global without hesitation. Many of our
enrolments come through word-of-
mouth referrals. Students recommend

Practical Training Builds Confidence
What truly differentiates IPCS Global
from many other training institutes
is our practical-oriented approach.
We strongly believe that education
should prepare students for real-world
challenges, not just exams or certificates.

Our focus is on:
¥ Hands-on lab sessions

¥ Real-time exposure to industry
tools

¥ Practical assignments and

applications
¥ Industry-relevant curriculum
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us to their friends, siblings, relatives,
and colleagues because they trust our
guidance and the quality of training we
offer.

A student who trusts us doesn't just
enrol and leave. They stay connected.
They update us about their progress.
They proudly speak about the institution
because they feel they made the right
decision. This kind of trust cannot be
bought through advertisements-it is
earned through consistency, honesty,
and results.

The goal is simple but powerful: to make
students job-ready, not just certificate
holders. When students gain practical
knowledge and confidence, their
mindset changes. They begin to see
themselves as professionals, not learners.
This transformation is the biggest proof
of effective training.

From a sales perspective, when students
see real learning happening, selling
becomes unnecessary. Results speak
louder than words. Confidence becomes
visible. And success stories become the
strongest marketing tool.
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Sales With Responsibility

For me, sales in education comes with
deep responsibility. Every admission is
not just a conversion-it is a promise. A
promise that we will guide the student
honestly, train them effectively, and
support them until they are confident to
step into the professional world.

This sense of responsibility influences
how | counsel, communicate, and follow
up. | believe that once a student joins our
institution, their success becomes our
responsibility. This mindset strengthens
trust and builds long-term relationships
between students and the institution.

Working in education sales has taught
me that integrity matters more than

targets. When we do the right thing
consistently, growth follows naturally.

My Biggest Learnings from This Journey

Through my journey at IPCS Global, |
have learned that:

®  Trust builds admissions

¥ Quality builds reputation

¥ Results build the brand
Sales success

in education is not

measured only by monthly numbers,
but by the number of lives positively
impacted. Every student who gains
clarity, confidence, and career direction
IS a success story worth more than any
target sheet.




Conclusion

At IPCS Global, we do not sell courses-we build careers, confidence, and futures.
We believe education is a responsibility, not a transaction. When sales are driven
by purpose and people, it becomes meaningful and sustainable.

Because in the end, sales are not about numbers-it's about the lives we help
transform. Results speak for us.

Sales With Responsibility

For me, sales in education comes with responsibility. Every admission is a promise-
that we will guide, train, and support the student until they are confident to step
into the professional world.

That responsibility is what drives our counselling, training quality, and placement
support.

My Biggest Learning

In this journey, | learned that:
® Trust builds admissions
¥ Quality builds reputation
¥ Results build the brand

At our training institution, we don't sell courses-we build careers, confidence, and
futures.

Because in the end, sales are not about numbers, it's about lives we help transform.
Sizid@r Issue 42 | 06



CYBERSEGURITY

In the Digital Age

Smrithi T
IT Engineer
Kochi

In today'’s hyperconnected/ ”worl'd/,--

cybersecurity has °“become one
of the most critical challenges
facing individuals, businesses, and
governments. As societies increasingly
rely on digital technologies such as
cloud computing, mobile devices,
artificial intelligence, and the Internet
of Things (loT), the attack surface for
malicious actors continues to expand.
Cybersecurity is no longer a niche
technical concern handled quietly by
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Smrithi is a Cybersecurity Trainer who focuses on building
strong, practical security skills. She specializes in defensive
strategies and real-world threat awareness, helping both
beginners and working professionals understand how security
works beyond just theory. She trains students in web security,
network defense, and core security fundamentals through
hands-on laks and realistic attack-and-defense scenarios.
) Her cpprooch emphasizes practical learning, ensuring that
. learners cari confidently apply security concepts in real-world
) enwronments rather than just memonzmg tools or terminology.

e 'd'epcr-.tments; it is now @ strategic

priority that affects economic stability,
national security, corporate reputation,
and personal privacy.

This article explores the foundations
of cybersecurity, the evolving threat
landscape, majortypes of cyberattacks,
the Iimportance of cybersecurity
frameworks, emerging technologies,
and best practices for individuals and
organizations.
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Understanding Cybersecurity

Cybersecurity refers to the practice of protecting computer systems, networks,
software, and data from unauthorized access, attacks, damage, or theft. It
encompasses multiple disciplines, including network security, application security,
information security, operational security, and disaster recovery.

At its core, cybersecurity is built around three fundamental principles, often referred
to as the CIA triad:

® Confidentiality — Ensuring that sensitive information is accessible only to
authorized individuals.
@ Integrity — Maintaining .the accuracy,and trustworthiness of data.

€ Availability — Ensuring that systems dzf,;doto remain accessible when needed.
b].

A robust cybersecurity strategy seeks tofoalancejand protect all three elements
simultaneously. '

The Evolving Threat Landscape

The cybersecurity landscape is constantly evolving. As defensive technologies
improve, so do the tactics of cybercriminals. Threat actors range from independent
hackers and organized crime groups to state-sponsored attackers engaged in
cyber warfare and espionage.

Several high-profile incidents have highlighted the global impact of cyber threats.
For example, the 2017 ransomware attack known as WannaCry affected hundreds
of thousands of computers worldwide, disrupting healthcare systems, businesses,
and government agencies. Similarly, the SolarWinds attack demonstrated how
sophisticated attackers can compromise trusted software supply chains to infiltrate
multiple organizations.

Therise of remote work, accelerated by the COVID-19 pandemic, has also introduced
new vulnerabilities. Employees working from home often rely on personal devices
and unsecured networks, increasing the risk of data breaches and cyberattacks
ciziar Issue 42 | 08
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Common Types of Cyberattacks

Understanding the different types of cyber threats is essential for developing
effective defense strategies.

1. Phishing

Phishing is a social engineering attack in which attackers trick individuals into
revealing sensitive information, such as passwords or credit card numbers. These
attacks often take the form of deceptive emails or messages that appear to
come from legitimate sources.

2. Ransomware

Ransomware is malicious software that encrypts a victim's data and demands
payment in exchange for the decryption key. Organizations in healthcare,
education, and government sectors are frequent targets due to the critical
nature of their data and services.

3. Malware

Malware is a broad term that includes viruses, worms, trojans, spyware, and
other malicious programs. Malware can steal data, damage systems, or provide
unauthorized access to attackers.

4, Distributed Denial-of-Service (DDoS)

Attacks Distributed Denial-of-Service (DDoS) attacks overwhelm a system,
server, or network with excessive traffic, rendering it unavailable to legitimate
users. These attacks can cause significant downtime, financial losses, and
reputational damage.

5. Insider Threats

Not all cybersecurity threats originate externally. Insider threats involve
employees, contractors, or business partners who misuse access privileges,
either intentionally or accidentally, leading to data breaches or system
compromise.
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Cybersecurity Frameworks and Standards

To manage cybersecurity risks systematically,
organizations often adopt established frameworks
and standards. One widely recognized framework
is developed by the National Institute of Standards
and Technology (NIST). The NIST Cybersecurity
Framework provides guidelines for identifying,
protecting, detecting, responding to, and
recovering from cyber incidents.

Internationally, the ISO/IEC 27001 standard
specifies requirements for establishing,
implementing, maintaining, and continually
improving an Information Security Management
System (ISMS). Compliance with such standards
enhances credibility and demonstrates a strong
commitment to security best practices.

Governments also enforce regulations to protect
sensitive data. For example, the General Data
Protection Regulation (GDPR) mandates strict
data protection measures and imposes significant
fines for non-compliance. In the United States,
sector-specific regulations such as HIPAA protect
healthcare information.

The Human Factor in Cybersecurity

Technology alone cannot solve cybersecurity
challenges. Human behavior plays a significant
role in both creating and mitigating risks. Weak
passwords,lack of awareness,andfailuretoupdate
software regularly are common vulnerabilities.

Cybersecurity awareness training is crucial.
Employees must learn to recognize phishing
attempts, use strong authentication methods,
and report suspicious activity promptly. Multi-
factor authentication (MFA), which requires
users to provide two or more verification factors,
significantly reduces the risk of unauthorized
access.

Leadership commitment is equally important.
Executive teams must view cybersecurity as a
strategic investment rather than merely a cost
center. Effective governance includes conducting
regular risk assessments, developing incident
response plans, and implementing continuous
monitoring systems.

3iziar
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The Future of Cybersecurity

The future of cybersecurity will be shaped by technological innovation, geopolitical
dynamics, and evolving criminal tactics. As digital transformation accelerates,
cyber threats are likely to become more sophisticated, automated, and targeted.
Collaboration among governments, private organizations, and international bodies
is essential. Information sharing about threats and vulnerabilities can strengthen
collective defenses. Public-private partnerships are increasingly important in
combating cybercrime on a global scale.

Furthermore, cybersecurity careers are in high demand. As the skills gap widens,
investment in education, training, and workforce development will-be crucial to
building a secure digital future.
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Conclusion

Cybersecurity is a fundamental pillar of the digital age. It protects not only data
and systems but also trust—trust in online transactions, digital communications,
and technological innovation. The stakes are high: financial losses, reputational
damage, legal consequences, and national security risks.

While no system can be entirely immune to cyber threats, a proactive and
comprehensive approach significantly reduces risk. By combining advanced
technologies, established frameworks, employee awareness, and strategic
leadership, individuals and organizations can build resilient defenses against
evolving cyber threats.

As technology continues to reshape our world, cybersecurity must remain a top
priority. Protecting the digital ecosystem is not merely a technical necessity it is a
shared responsibility that underpins modern society.

Siziar Issue 42 | 11
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Neuromarketing
Decoding the Brain to

Anticipate Buying Decisions

Results-driven Digital Marketing Executive with
experience in SEO, social media marketing, and
paid advertising campaigns. Skilled in content
strategy, analytics, and lead generation to drive
brand awareness and business growth. Passionate
about leveraging data-driven insights to optimize

Ancey Francis performance and maximize ROI.
Digital Marketing Executive
Trivandrum

Why Consumers Decide Before They Know They Decide

Every purchasing decision feels personal. We like to believe we choose brands
rationally—by comparing features, prices, and benefits. Yet neuroscience tells
a very different story. Long before logic enters the picture, the brain has already
leaned toward a decision. Emotions spark first, patterns are matched, memories
are activated, and only then does reasoning step in to justify the choice.

This is where neuromarketing emerges as one of the most powerful evolutions in
modern marketing. By studying how the brain responds to stimuli—visuals, sounds,
narratives, pricing cues—neuromarketing enables brands to anticipate consumer
behavior rather than merely react to it.

In an age driven by artificial intelligence, big data, and hyper-personalization,
neuromarketing offers something deeper: access to the subconscious drivers of
choice. This article explores how decoding the brain allows brands to predict buying
decisions, the methods behind this science, real-world brand applications, ethical
considerations, and the future of neuromarketing in an Al-powered world.

Giziar Issue 42 | 12
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The Core Thesis: The Brain is the True Decision-Maker

Decades of neuroscientific research
reveal a striking insight: up to 95% of
human decisions occur subconsciously.
Traditional marketing research—surveys,
interviews, focus groups—captures only
what consumers think they feel or say
they prefer. However, these conscious
responsesare oftenpost-rationalizations
rather than true motivations.

Neuromarketing fills this gap by directly

measuring neural and physiological
responses that signal:

€ Emotional engagement

€ Attention and focus

¢ Memory formation

€ Stress or cognitive overload

€ Reward anticipation

The central thesis of neuromarketing is simple but profound:

If you can understand how the brain reacts in real time, you can anticipate what
consumers will choose before they consciously decide.

This predictive power transforms marketing from guesswork into science.

How the Brain Shapes Buying Decisions
To understand neuromarketing'’s predictive capability, we must understand how

the brain processes marketing stimuli.
1. Emotion Comes First

The limbic system—the emotional center
of the brain—reacts within milliseconds
to a stimulus. Pleasure, fear, excitement,
trust, or curiosity are triggered instantly,
shaping preference before rational
analysis begins.

2. Memory Determines Preference

Brands that successfully encode
memories gain an unfair advantage.
Familiarity reduces perceived risk,
making the brain more comfortable
choosing known brands—even at higher
prices.

e mogazine

3. Cognitive Ease Drives Action

The brain prefers simplicity. When
information is easy to process, decisions
feel safer. Confusing layouts, complex
pricing, or overwhelming options
activate cognitive stress and delay or
block purchases.

Neuromarketing measures these invisible
processes, allowing brands to align
messaging with how the brain naturally
works.
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Neuromarketing Tools: How the Subconscious Is Measured
Neuromarketing relies on scientifically validated tools that observe what consumers
cannot articulate.

1. EEG (Electroencephalography)

EEG tracks electrical activity in the brain to measure attention, engagement, and
emotionalintensity. Peaks in engagement often correlate with moments of strongest
purchase intent.

2. Eye-Tracking

Eye-tracking reveals where attention naturally flows. What consumers look at—and
what they ignore—predicts recall, preference, and conversion more reliably than
self-reports.

3. Facial Coding

Micro-expressions lasting fractions of a second reveal authentic emotional reactions
such as joy, surprise, confusion, or disgust.

4. Biometric Signals

Heart rate variability and skin conductance indicate emotional arousal, excitement,
or stress—critical predictors of buying behavior.

Together, these tools transform subconscious reactions into actionable insights.
PepsiCo: Emotion Over Product

PepsiCo discovered through neuromarketing studies that ads focusing on social
connection and emotional moments outperformed product-focused campaigns.
Emotional resonance led to higher brand recall and purchase intent, reshaping
creative strategy.

Google: Reducing Cognitive Load

Google used neural testing to understand how users mentally process interface
design. Subtle visual adjustments reduced cognitive effort, increasing trust and
usability—key factors in long-term engagement.

Hyundai: Selling Through Sensory Experience

Hyundai used EEG and biometric analysis during virtual test drives. Insights revealed
which sensory cues triggered excitement and comfort, helping optimize car interiors
and showroom experiences.

Netflix: Predicting Preference Beyond Ratings

Netflix combines behavioral data with attention and emotional engagement
analysis. Ratherthan asking users what they like, Netflix predicts what willemotionally
satisfy them—driving retention and binge behavior.

These brands don't ask consumers what they want. They observe how the brain
reacts—and act accordingly.
Giziar Issue 42 | 14
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Neuromarketing and the Purchase Journey
Neuromarketing reshapes every stage of the consumer journey:

Attention Stage

Visual hierarchy, contrast, and motion determine whether the brain notices a
message within seconds.

Evaluation Stage

Emotional reassurance, social proof, and cognitive ease reduce perceived risk.

Decision Stage
Scarcity, reward anticipation, and emotional closure push the brain toward action.

For example, neuromarketing studies show that simplified checkout designs reduce
cognitive fatigue, significantly lowering cart abandonment—even when consumers
cannot explain why.

Ethical Dimensions : Influence or Manipulation?

The ability to anticipate and influence subconscious decisions raises serious ethical
questions.

€ Should brands access emotional and neural data?
€ Where is the line between persuasion and manipulation?
€ Do consumers truly consent to subconscious targeting?

Ethical neuromarketing requires:

€ Transparency in data usage

€ Respect for consumer autonomy

€ Avoidance of exploitative dark patterns

The future of neuromarketing depends not only on innovation but on trust.
Giziar Issue 42 |15
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The Future: Al-Powered Neuromarketing

The next evolution of neuromarketing liesinits convergence with artificialintelligence.

Al enables:

B |arge-scale neural pattern recognition

B Predictive modeling of emotional responses

B Real-time adaptation of content based on engagement
In the near future, brands may predict:

B \Which product concepts will succeed before launch

B \Which emotions drive loyalty across cultures

B How consumers will respond to unfamiliar innovations

Marketing will shift from reactive analytics to anticipatory intelligence.

v i .

Bod erccs Almcany Cog Alng
LU L]

The Brain as the New Marketplace

Neuromarketing represents a paradigm shift. It moves marketing away from
assumptions and toward understanding how decisions truly form. By decoding neural
responses, brands gain the ability to anticipate behavior—not by manipulation, but
by alignment with human psychology.

As competition intensifies and attention becomes scarce, the brands that succeed
will be those that understand not just markets, but minds.

In the end, the future of marketing is not louder messages—but deeper insight into
the human brain.
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LINUX IN EMBEDDED SYSTEMS
Powering Intelligent Devices

with Kernel-Level Control

Adharsh Santhosh
Tech Lead
Bangalore

Driven by a passion for
Embedded Systems and
loT, | design and develop
real-time solutions using
Arduino, STM32, PIC, 8051,
ESP8266, NodeMCU, and
Raspberry Pi. Skilled in
Embedded C, Python,
UART, 12C, SPI, and sensor
integration, | build smart

prototypes that evolve
into scalable, connected

systems. Focused on
automation,innovation,and
adaptability, | continuously
learn and experiment to
deliver efficient solutions
in the world of embedded
intelligence and loT.
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In today'’s connected world, embedded systems
are no longer limited to simple microcontroller-
based designs. Modern devices demand
networking, multitasking, security, graphical
interfaces, and high processing power. At the
heart of these intelligent systems lies Embedded
Linux — a powerful, flexible, and open-source
operating system that transforms hardware
platforms into smart, scalable, and network-
enabled products.




Understanding Embedded Linux

Embedded Linux is a customized version of the Linux operating system tailored
for specific hardware platforms. It is optimized for limited memory, dedicated
functionality, power efficiency, and performance. It provides multitasking, memory
management, networking stacks, file systems, and security — all essential for
modern embedded products.

Core Components of an Embedded Linux System

¢ Bootloader - Initializes hardware and loads the Linux kernel (e.g., U-Boot).
¢ Linux Kernel - Manages CPU, memory, processes, and device drivers.

4 Device Tree — Describes hardware configuration and peripherals.

4 Root File System — Contains system libraries, binaries, and user-space tools.
¢ Application Layer — Custom software defining product functionality. 4

Linux Device Drivers: The Hardware—-Software Bridge

Linux device drivers allow the kernel to communicate with hardware peripherals such
as GPIO, 12C, SPI, UART, displays, cameras, sensors, network interfaces, and storage
devices. Drivers translate hardware-level signals into system-level operations.

Giziar Issue 42|18
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Types of Linux Device Drivers

¢ Character Drivers — Used for UART, GPIO, sensors.

¢ Block Drivers — Used for storage devices like SD cards and flash memory.

¢ Network Drivers = Used for Ethernet and Wi-Fi interfaces.
¢ Platform Drivers — Used for SoC-integrated peripherals.

Why Use Embedded Linux?

+ Multitasking capability

+ Networking support (TCP/IP, SSH, HTTP)
¢ Security frameworks

* Large open-source ecosystem

¢ Scalability for complex systems

+ Long-term maintainability

Fields Where Embedded Linux Is Mostly Used

¢ Industrial Automation — HMI systems and smart controllers.

¢ Automotive - Infotainment and ADAS systems.

¢ Healthcare — Diagnostic and patient monitoring systems.

¢ Telecommunications — Routers and 5G infrastructure.

¢ |oT & Smart Devices — Smart hubs and edge computing devices.
* Aerospace & Defense — Secure embedded control systems.

AdvancedTopicsinEmbeddedLinux&DriverDevelopment

+ Secure Boot & Kernel Hardening

* Real-Time Linux (PREEMPT-RT)

+ Edge Al Integration

¢ Cloud Connectivity & OTA Updates

¢ Device Tree Customization

+ Power Management Frameworks

¢ Containerization in Embedded Systems
+ High-Speed Interface Driver Support

e mogazine
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Advanced Topics in Embedded Linux & Driver Development

Secure Boot & Kernel Hardening Power Management Frameworks
Real-Time Linux (PREEMPT-RT) Containerization in  Embedded
Edge Al Integration Systems

Cloud Connectivity & OTA Updates ¢ High-Speed  Interface  Driver
Device Tree Customization Support

—

Advanced Topics in Embedded Linux & Driver Development

* Al-integratedembeddedplatforms ¢ Industry 4.0 smart factories
¢ 5G and  ultro-low latency ¢ Secure loT ecosystems

applications ¢ Cloud-managed edge devices
¢+ Autonomous robotics systems
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Embedded Linux forms the backbone of modern intelligent systems. From
bootloader to kernel to device drivers, it enables seamless integration
between hardware and software. As embedded technology evolves toward
Al-driven automation and cloud connectivity, Linux will continue to shape
the future of embedded engineering.
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r

Shape Your Tomorrow

Smart Home Automation

Diploma in Building Automation
Technology ( One Year)

© Assured placements
® International Certification

@ Stipend-Based Internship

© +919846 770771
(f( IFCS
Lo e a L | © www.ipcsglobal.com



Our Success

15000+ 12000+

Skilled Graduates

Global Placements

1200+ S50+

Training Centers
Worldwide

120+ 500000

Corporate
Partnerships

20+ 16000+

Nationalities Trained
Represented Professionals

Industry Projects

Students Enrolled




Facial Recognition in Public Spaces
Security, Surveillance, and
the Struggle for Trust

| work at the intersection of IT and data analytics, building
solutions that help organizations make better decisions. As an  |—
IT Engineer, | use Python, SQL, Machine Learning, Power Bl, and
Tableau to automate workflows, develop reliable data pipelines, |
and create dashboards that turn raw data into actionable
insights. My day-to-day work focuses on simplifying complex
information—designing systems that scale, improving reporting
processes, and applying analytical thinking to deliver measurable
outcomes. I'm committed to continuous learning and regularly
explore new tools and techniques in Al and analytics to stay
effective in a fast-changing technology landscape. My goal is
straightforward: make data a practical, strategic asset for the

Deekshitha S
IT Engineer

Mysore :
_ business.
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A busy airports, crowded metro
platforms, shopping districts, and

public squares, cameras have long been

part of urban life. What has changed
in the past decade is not the number
of lenses pointing outward, but what
happens to the images they capture.

Facial recognition systems—powered

by artificial intelligence—can now scan

video feeds in real time, isolate faces
from crowds, and compare them against
vast databases within seconds.

Supporters argue that these systems
help prevent crime, locate missing
persons, and streamline travel. Critics
counter that they risk creating societies
where anonymity disappears, citizens
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are tracked without consent, and errors
by opaque algorithms can have life-
altering consequences. Between these
two poles lies arapidly expanding global
experiment in automated identification,
one that forces governments,
technologists, and the public to confront
fundamental questions about privacy,
power, and accountability.

As cities grow “smarter” and security
pressures rise, facial recognition in public
spaces has become one of the most
controversial applications of computer
vision—less about what technology can
do, and more about what societies are
willing to allow.
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How Facial Recognition Technology Works

At a technical level, facial recognition relies on deep neural networks trained on
enormous datasets of human faces. Although implementations differ, most public-
space systems follow a similar pipeline:

¢ Face Detection : Algorithms locate human faces within an image or video frame,
even in complex scenes with many people.

¢ Alignment and Normalization: The system adjusts for head tilt, lighting, blur, or
partial occlusion to make comparisons fairer.

¢ Feature Extraction: A trained model converts the face into a compact
mathematical representation—often called an embedding.

¢ Matching and Scoring: That embedding is compared against those stored in a
database, producing similarity scores that determine whether two faces likely
belong to the same person.

Modern deployments frequently combine these models with edge computing
devices installed near cameras, reducing latency and allowing rapid responses
without sending everyframetoacentralserver. When paired with cloudinfrastructure,
however, cities can analyze footage from thousands of cameras simultaneously.

Progress in model architectures, data augmentation, and specialized hardware
has pushed accuracy rates steadily upward—at least in controlled settings. Real-
world environments, filled with shadows, rain, crowds, and fast-moving pedestrians,
remain far more challenging.
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Where Facial Recognition Is Being Used
Public-space deployments tend to cluster around a few high-profile domains:

Transportation Hubs

Airports increasingly use automated
gates that match passengers to
passport photos, speeding immigration
checks. Metro systems experiment with
face-based ticketing, allowing riders to
enter without tapping cards or phones.

Law Enforcement

Police  agencies employ  facial
recognition to analyze footage after
crimes, searching for suspects or missing
individuals. Some jurisdictions test real-
time alerts when a camera matches
someone on a watchlist.

Major Events and Venues

Concerts, sports stadiums, and political
gatherings use visual screening to

identify banned attendees or persons of
interest, often justified on public-safety
grounds.

Smart-City Platforms

In some cities, identification features
are layered onto existing systems for
traffic  monitoring, crowd analysis,
and urban planning—blurring the line
between infrastructure management
and individual tracking.

Large-scale rollouts in countries such
as China have demonstrated how
comprehensive these networks can
become, linking millions of cameras
with centralized databases. In contrast,
many Western cities have proceeded
more cautiously, facing stronger legal
and public-opinion constraints.

The Case for Adoption: Safety, Efficiency, and Deterrence

Advocates of facial  recognition
emphasize three main benefits.

Crime Prevention and Investigation:

Proponents argue that rapid
identification can shorteninvestigations,
help locate fugitives, and deter criminal
activity simply by making anonymity
harder to maintain.

Operational Efficiency:

Automated identity checks reduce
waiting times at borders and venues,
cut staffing requirements, and lower
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long-term operational costs.
Public Reassurance:

After high-profile attacks or incidents,
governments often face pressure to
demonstrate decisive action. Deploying
advanced surveillonce tools can be
framed as a visible commitment to
public safety.

From this perspective, facial recognition
is portrayed not as mass surveillance,
but as an extension of long-standing
security practices—akin to fingerprinting
or ID cards, only faster and more scalable
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Privacy and Civil Liberties Concerns

Critics see a far darker trajectory

Lack of Consent:

Unlike phone unlocking or passport
checks, public-space facial recognition
typically occurs without individuals
opting in. Many people never realize they
have been scanned, raising questions
about meaningful consent in shared
environments.

Data Retention and Sharing:

Who stores facial templates? For
how long? Can data collected for
transit security later be accessed

Bias, Accuracy, and the Risk of Harm

Another major flashpoint involves

performance disparities.

Numerous academic and civil-society
studies have shown that some facial
recognition systems perform unevenly
across gender, age groups, and skin
tones, often reflecting biases in training
data. Although vendors report continual
improvements, critics argue that no
system is error-free—and in high-stakes
contexts such as policing, even rare

by law enforcement or intelligence
agencies? Without strict limits, systems
risk becoming permanent biometric
archives.

Chilling Effects:

Knowing that every appearance at a
protest, religious gathering, or political
rally could be logged and analyzed
may discourage lawful expression and
assembly—core democratic freedoms.

These concerns turn facial recognition
into more than a technical debate; they
make it a social and constitutional one.

mistakes can cause serious harm.

False positives may lead to wrongful
questioning, detention, or reputational
damage. False negatives, meanwhile,
undermine claims that the systems
meaningfully improve safety.
Transparency is limited, as many public
agencies rely on proprietary software
whose inner workings cannot be
independently audited.

Legal Frameworks and Regulatory Responses

Governments around the world are
struggling to craft rules fast enough to
keep pace with technological change.

Within the European Union, lawmakers
have proposed classifying real-time
facial recognition in public as a high-
risk use of Al, potentially restricting it
to narrowly defined scenarios such
as searching for missing children or
preventing imminent threats, and
requiring judicial authorization and
transparency measures.

Elsewhere, some city councils have
Giziar

enacted temporary bans on police
use, citing civil-rights concerns, while
national governments pursue pilot
programs or large-scale rollouts. Courts
increasingly find themselves arbitrating
disputes over whether biometric
surveillance violates existing privacy or
data-protection laws.

The result is a fragmented global
landscape:  permissive  in some
regions, tightly controlled in others,
and continually evolving as new court
decisions and legislation emerge.
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Conclusion

Facial recognition has already crossed
from experimental technology into
everyday urban infrastructure. Its ability
to identify people in crowds promises
genuine benefits: faster travel, more
efficient policing, and new tools for
managing complex cities. At the same
time, it raises some of the most profound
questions of the digital age—about
privacy, power, discrimination, and the
boundaries of state authority.

Whether facial recognition becomes

......

a narrowly regulated security aid or
a defining feature of public life will
depend on choices being made now:
how transparent deployments are, how
strictly laws constrain them, and how
actively citizens are included in the
conversation. The technology may be
advancing at remarkable speed, but the
ultimate verdict on its place in society
will be rendered not by algorithms,
but by public values and democratic
debate.
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Industrial loT (lloT)

The Backbone of Next-Generation

Automation Systems

Muhammed Shahal is a Project Engineer with professional
experience in industrial automation and control systems. He has
strong expertise in PLC programming, HMI/SCADA development,
VFD configuration, and industrial communication systems. He
has worked extensively with Siemens, Allen-Bradley, and Delta
platforms, contributing to industry-focused automation projects.
In addition to project execution, he is actively involved in
mentoring and training students at IPCS Global, with an
emphasis on practical learning, system troubleshooting, and
real-world industrial applications. He is committed to delivering
reliable automation solutions and developing industry-ready
engineering talent.

ndustrial automation is no longer just about machines following fixed instructions.

Today's industries demand systems that can sense, think, communicate, and
adapt in real time. This shift has given rise to Industrial Internet of Things (lloT)—a
technology that is quietly becoming the backbone of next-generation automation
systems.lloT connects machines, sensors, controllers, and software into a single
intelligent ecosystem. Instead of isolated equipment working independently,
factories now operate as connected, data-driven environments where decisions
are faster, smarter, and more reliable.
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Understanding Industrial loT

Industrial loT refers to the use of
connected sensors, devices, and control
systems in industrial environments to
collect, exchange, and analyze data.
Unlike consumer loT, which focuses
on convenience, lloT is designed for
reliability, precision, and safety.

In traditional automation, PLCs and

SCADA systems controlled machines
using predefined logic. While effective,
these systems had limited Vvisibility

beyond the shop floor. lloT expands this
capability by enabling continuous data
flow from field devices to higher-level
systems, including analytics platforms
and enterprise software.

Why lloT Is Critical for Modern Automation?

Modern industries face constant
pressure to improve productivity, reduce
downtime, and maintain quality while
minimizing costs. IloT directly addresses
these challenges by providing real-
time insight into machine and process
performance.

With [lloT, problems are no longer
discovered after a failure occurs. Instead,
systems can identify early warning
signs, allowing engineers to take action
before production is affected. This shift
from reactive to proactive operations is
what makes lloT a foundation for future
automation.

Key Building Blocks of lloT Systems

An lloT-enabled automation system
is made up of several interconnected
layers:At the field level, smart sensors
and actuators measure parameters such
as temperature, pressure, flow, vibration,
and energy consumption. These sensors
are designed to deliver accurate and
time-stamped data.

At the control level, PLCs, RTUs, and
intelligent controllers collect sensor data
and manage real-time control tasks.
Modern PLCs are increasingly equipped
with Ethernet connectivity and support
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advanced communication protocols.

Next comes the connectivity layer,
which includes industrial networks like
PROFINET, EtherNet/IP, Modbus TCP, and
OPC UA. These protocols ensure reliable
and secure data exchange between
devices.

Above this sits the edge and cloud layer,
where data is processed, analyzed, and
visualized. Edge devices handle time-
critical decisions locally, while cloud
platforms manage long-term storage,
analytics, and reporting.
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The Role of Connectivity and Communication

Connectivity is the heart of lloT. Without
reliable communication, data has
little value. Industrial communication
protocols are designed to handle harsh
environments, noise, and strict timing
requirements.

Technologies such as OPC UA and

MQTT have become popular because
they enable secure, standardized
communication across different vendors
and systems. This interoperability allows
industries to integrate legacy equipment
with modern IloT platforms, protecting
existing investments.

Edge and Cloud Computing: Working Together

lloT systems rely on both edge and cloud
computing. Edge computing processes
data close to the machine, ensuring fast
response times and reducing network
load. This is especially important for
critical control applications.

Cloud computing, on the other hand,
provides powerful analytics, scalability,
and remote access. By combining edge
and cloud, industries achieve the best
of both worlds—real-time control and
long-term intelligence.

Predictive Maintenance: A Game Changer

One of the most impactful applications
of predictive maintenance.
Traditional maintenance strategies rely
on fixed schedules orreactive repairs. lloT
changes this by continuously monitoring
equipment health.

lloT is
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By analyzing vibration, temperature,
and operational data, lloT systems
can predict when a machine is likely to
fail. Maintenance teams can then plan
interventions at the right time, reducing
unplanned downtime and extending
equipment life.
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Smart Manufacturing and Real-Time Decisions

lloT enables factories to become
truly smart. Production managers can
monitor performance in real time, track
Overall Equipment Effectiveness (OEE),
and identify bottlenecks instantly.

Energy consumption can also be

monitored and optimized using lloT dataq,
helping industries reduce costs and
meet sustainability goals. Automated
alerts and dashboards allow decision-
makers to act quickly, even from remote
locations.

Cybersecurity in lloT Environments

As connectivity increases, so does the
risk of cyber threats. lloT systems must
be designed with strong cybersecurity
measures, including secure
authentication, encryption, and network
segmentati
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The Future of lloT in Automation

The future of industrial automationis deeply connected to lloT. Technologies such as
digital twins, artificial intelligence, and 5G communication will further enhance lloT
capabilities. Factories will move closer to autonomous operations, where systems
not only detect issues but also self-correct and optimize processes automatically.
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Conclusion

Industrial IoT is not just an add-on to automation—it is the foundation of next-
generation industrial systems. By connecting machines, data, and people, lloT
transforms factories into intelligent, efficient, and resilient environments.

As industries continue their digital transformation journey, lloT will remain a key
driver, shaping the future of automation and smart manufacturing.
Siziar Issue 42 | 33
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The Intelligent Control System

How PLCs Transform Crane Operations

A mechatronics engineer and a fervent advocate for industrial
automation, | am dedicated to leveraging intelligent systems to drive
precision and spark innovation. My professional expertise includes
programming, calibrating, and troubleshooting PLCs, as well as
deploying and integrating SCADA systems and designing advanced

Human-Machine Interfaces (HMIs). | am equally skilled in the
conceptualization and assembly of control panels and possess a
__ deep understanding of loT and digital image processing. My primary
Maijid Bin Sﬁlalman focus is on diverse industrigl environmgnts wherg Progrommgble Logic
Jr. Project Engineer Controllers are seomlessly. integrated into real-time operations
Attingal and supported by strategic SCADA deployment.

In today's material handling landscape, the Programmable Logic Controller (PLC)
serves as the “brain,” replacing antiquated hard-wired relay logic with advanced
software automation. By analyzing live data from sensors such as limit switches
and load cells, the PLC deftly manages the three core movement axes: hoisting,
trolley movement, and bridge movement. This digital evolution facilitates seamless
interplay with Variable Frequency Drives (VFDs) to control speed and braking,
ensuring that heavy loads are maneuvered with an ease unattainable through
manual operation.
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The adoption of PLC-controlled cranes
marks a significant leap toward Industry
4.0, where heavy lifting is governed
by intelligent software rather than
just mechanical force. Leading Indian
manufacturers like ElectroMech and
global players like Konecranes India
integrate these controllers to act as a
“central nervous system” for EOT (Electric
Overhead Traveling) cranes. By utilizing
Variable Frequency Drives (VFDs) and
high-end PLCs from brands like Siemens
or ABB, these systems regulate motor
speeds with extreme precision. This
digital foundation enables features
like Sway Control, which uses anti-
sway algorithms to automatically
counteract the pendulum effect during
acceleration, reducing cycle times by
up to 60% and drastically improving
workshop safety.
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The “"smart” capabilities of these cranes
extend into spatial awareness through
Zone Protection and Target Positioning.
By integrating sensors such aslasers and
RFIDs, Indian providers like K2 Cranes
allow facility managers to program
‘no-go” zones, ensuring the crane
never enters restricted areas or collides
with expensive machinery. Furthermore,
Auto-Positioning allows an operator to
move a load to a preset destination
with a single button press, achieving
millimeter-level accuracy that s
essential for high-speed assembly lines.
These automation modes, supported by
SRP Crane Controls, reduce the physical
and mental load on operators, allowing
them to oversee complex maneuvers
while the PLC handles the repetitive,
high-precision travel paths.
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lloT-enabled Diagnostics and Intelligent Load Handling ensures long-term
operational health. Systems like Konecranes’ TRUCONNECT provide real-time
data on load weights, motor temperatures, and fault codes, facilitating predictive
maintenance rather than reactive repairs. On the safety front, intelligent load
features prevent the crane from lifting beyond its rated capacity or picking up
loads too abruptly (shock load prevention), which protects the structural integrity
of the crane. This comprehensive data-driven approach, often visualized through
HMI (Human-Machine Interface) screens, ensures that Indian industrial operations
remain efficient, safe, and minimize costly downtime.

Automation vs. Manual Operation

In a traditional setup, every movement depends entirely on the operator’s input via
a pendant or joystick. A PLC-enhanced crane, however, can execute automated
sequences like "return to home,” reducing human error and improving cycle times.

Motion Precision

Standard cranes often suffer from the “pendulum effect,” where the load swings
during stops. PLC software uses anti-sway algorithms and VFDs to ensure the load
remains stable, bringing it to a rest instantly without overshooting the target.

Maintenance & Diagnostics

Troubleshooting a traditional crane involves a tedious manual inspection of physical
wiring and relays. In contrast, a PLC-driven system provides instant diagnostics via
an HMI screen. It can pinpoint a specific sensor failure or motor overheat, allowing
for rapid repairs and predictive maintenance.
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In high-demand indoor settings like assembly lines or warehouses, a crane equipped
with PLC technology evolves into a “smart” system capable of precise positioning
and sway control. Unlike conventional cranes dependent on an operator’s timing to
halt a swinging load, the PLC employs intricate algorithms to adjust motor speeds
automatically, stopping the hoist without the “pendulum effect.” Moreover, these
systems bolster site safety by instituting zone protection, creating digital “do not
enter” areas to avert collisions with indoor structures, and enabling “one-touch”
automatic functions that transfer loads to designated spots with pinpoint accuracy.

The shift from manual to PLC-based control greatly diminishes human error and
streamlines long-term upkeep. While traditional cranes necessitate painstaking
manual checks of physical wiring to identify faults, a PLC offers immediate
diagnostics through Human-Machine Interface (HMI) displays. This capability allows
maintenance teams to pinpoint specific problems—such as motor overheating
or sensor malfunctions—instantly via real-time fault codes. By integrating load
management to avert over-capacity lifts and predictive diagnostics to reduce
downtime, PLC-equipped cranes present a safer, more efficient, and data-informed
approach to industrial lifting.
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Advanced Motion Control: The PLC regulates speed, acceleration, and
braking. When paired with Variable Frequency Drives (VFDs), it ensures smooth
starts and stops, which is vital for protecting the crane's mechanical structure.

Safety Interlocking: The system continuously monitors critical safety devices.
It can instantly halt motion if an emergency stop is pressed or if a limit switch
detects that the crane is reaching its physical boundary.

Load Management: By analyzing data from load cells, the PLC prevents the

crane from attempting to lift loads that exceed its rated capacity, mitigating the
risk of structural failure.

Diagnostics and Monitoring: Real-time data is sent to Human-Machine
Interfaces (HMls). This allows operators to monitor load weights, view fault codes,
and check system health at a glance.
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Search Experience
Optimization (SXO0)

SEO + UX + Al = Visibility in the Age of Intelligent Search

SumithraKVisthe Territory Technical Head for Digital Marketing at IPCS
Global, North Kerala, with the expertise in Digital Marketing strategy,
performance marketing, and academic program development.
She specializes in SEO, Social Media Marketing (SMM), Google Ads,
content marketing, web analytics, and campaign optimization, with
a focus on industry-aligned, practical learning.

She has led and mentored multiple digital marketing faculties and
students across branches, helping them build real-world campaigns,
social media strategies, ad funnels, SEO projects, and analytics
dashboards using tools such as Google Ads, Meta Business Suite,
Google Analytics, Search Console, Canva, and automation platforms.
At IPCS Global, Sumithra plays a role in curriculum design, faculty
Sumithra K.V upskilling, quality audits, and regional technical leadership. She is
Territory TechnicalHead = committed to bridging the gap between classroom learning and
Kochi industry requirements by creating performance-focused training
frameworks. Her mission is to empower students and trainers with

future-ready digital skills and measurable marketing impact.

In 2026, search is no longer about ranking pages. It is about earning presence
inside intelligent systems.

Google, Al assistants, voice search engines, and social discovery platforms no
longer ask:

“Which page should rank first?” They now ask:
“Which experience can | trust to answer this user instantly?”

This shift has fundamentally changed the way visibility is earned online. What
once depended on keywords, backlinks, and technical tweaks now depends
on experience, trust, and intent fulfilment. This evolution has given rise to a new
discipline:
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Search Experience Optimization (SXO)
SXO is the fusion of three powerful forces:

» SEO - Discoverability

» UX - Usability and performance

» Al trust validation - Credibility and relevance
logether, they form the new ranking logic of the digital world.

1. From Search Engines to Answer Engines

Traditional SEO was built to help search engines find pages. SXO is designed to
help intelligent systems deliver answers.

Modern search platforms no longer behave like directories. They behave like
advisors. They:

B Predict user needs before queries are fully formed
B Evaluate content quality through machine intelligence
B Rank experiences based on usefulness, not just relevance

This means your website is no longer evaluated as a collection of pages. It is judged
as a solution environment. If users feel guided, informed, and supported, your brand
gains visibility. If not, your content becomes invisible—no matter how well optimized
itis.
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2. Core Web Vitals: The Speed of Trust

In the era of SXO, performance equals credibility.
Users equate speed and stability with professionalism and reliability.

Search engines now measure this experience using Core Web Vitals, which have
bbecome critical ranking signals:

B | CP (Largest Contentful Paint): How fast the main content loads

B NP (Interaction to Next Paint): How responsive the site feels during user interaction
m CLS (Cumulative Layout Shift): How visually stable the page is

A slow or unstable website signals low trust.

In 2026, speed is no longer a technical feature—it is a brand promise.

3. Intent-Based Content: From Keywords to Context
Keywords once defined SEQ. In 2026, intent defines visibility.
Search platforms now analyze far more than words. They interpret:

B Emotional tone

B Purchase readiness

B Knowledge depth required

B Device behaviour and location context

Winning content is not written for search engines. It is written to solve real-life
micromoments. It answers why, not just what. It aligns with the user's stage in the
decision journey—whether they are researching, comparing, or ready to act.

SXO content is designed for humans, interpreted by Al, and rewarded by algorithms.
Gazi@r Issue 42 | 41
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4. Al Content Validation: Quality Is Now Machine-Tested

Search engines now use Al validators to assess content quality before ranking it.
These systems analyze:

® Originality

B Depth of explanation

B Structural clarity

B Semantic authority

B Cross-platform credibility

Low-value, misleading, or duplicated content is filtered before it reaches users.

In 2026, your content must not only sound good—it must pass the intelligence test.

What Can | Help You With ? @

CHAT BOT

5. Trust Signals: The Currency of Visibility
Trust has become a ranking factor.
Search platforms assess brand credibility through:

B Author expertise

B Mentions across trusted platforms

B Reviews and public sentiment

B Data accuracy and transparency

You are no longer ranked by links alone. You are ranked by belief.

Brands that demonstrate consistency, authenticity, and expertise rise naturally in
intelligent search ecosystems.
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Final Thought

In 2026, search does not reward pages.

It rewards experiences that solve, serve, and satisfy.
SXO is not the future of SEO.

It is the replacement of SEQ.

The brands that dominate will not chase rankings. They will engineer trust, speed,
and meaning.
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Building

Automation Technology

The One-Year Smart Building Automation Technology course by IPCS Global offers 410 hours
of intensive, hands-on training. Covering electronics, CCTV, fire alarms, access control, 10T,
renewable energy, and BMS systems, it equips students with real-world skills in automation,
safety, and surveillance. Designed for technical learners, it ensures 100% practical exposure,
internship, and placement support for a successful career.
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A Thousand Plus
Success Stories

The 2024-25 Batch Witnessed Over 1000+ Placements
Stories Written with Skill and Ambition...
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The Silent Engine Behind the
Apps We Use Every Day

Dedicated Java Full Stack IT Trainer with a strong focus

on mentoring aspiring developers and bridging the gap

between academic learning and industry requirements.

With hands-on teaching experience across frontend

technologies, Java-based backend frameworks, and

database systems, she specialises in delivering structured,

practical, and industry-relevant training. She is passionate

Ramya about continuous learning and is committed to simplifying

IT Engineer complex technical concepts to help learners build strong
Mysore full-stack foundations.

Opening Perspective

Every time we book a cab, transfer money, attend an online class, or scroll through a
shopping app, we interact with systemsithat feel almost effortless. Buttons respond
instantly. Pages load without visible delay. Transactions complete with reassuring
confirmations. From a user’s perspective, everything appears smooth, intuitive, and
reliable.

What most users never see is the complexity beneath this simplicity.

Behind every tap and click lies a carefully engineered network of technologies—
frontend interfaces, backend services, databases, APIs, and security layers—working
together in real time. These systems process massive volumes of data, handle
unpredictable user behavior, and maintain consistency under constant pressure.

At the core of many such systems sits Java Full Stack development, quietly powering
applications that millions of people depend on every day.

This is not a story about flashy interfaces or short-lived tech trends.

It is a story about engineering stability at scale.
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Why Java Still Dominates the Full Stack World

The technology industry moves fast. New frameworks emerge every year, promising
faster development, better performance, or simpler workflows. Some gain popularity
quickly, only to disappear just as fast.

Yet, through decades of change, Java has remained a constant presence.
Not because it is old—but because it is proven.

Java-based systems power:

4 Banking and financial platforms where accuracy is non-negotiable

¢ Enterprise ERPs that manage operations across global organizations

4 Government portals handling sensitive citizen data

¢ High-traffic e-commerce platforms operating at massive scale

In environments where failure is unacceptable, Java continues to be a trusted
choice.

The reason lies in Java's core philosophy. It prioritizes reliability, strong typing,
structured design, and long-term maintainability. When Java is used as the
backbone of a full stack application—combined with modern frontend frameworks
and efficient databases—it delivers systems that are not just functional, but
dependable.

Businesses value this dependability far more than novelty. Trends may attract
attention, but stability builds trust.

L AN\

7 .
o000

/o

N

e—O N\

The Architecture Users Never Think About

A Java Full Stack application is less about individual technologies and more about
orchestration.

From the outside, users interact with clean, responsive interfaces built using modern
frontend tools. These interfaces are designed to be intuitive, hiding the complexity
beneath thoughtful layouts and seamless interactions.

Behind the scenes, Java-powered backend services handle the real work. They
process requests, apply business rules, manage sessions, and enforce security.
Every action taken by the user triggers a carefully controlled flow of logic.

At the foundation lies structured data—stored, validated, and retrieved with
precision. Databases ensure consistency, accuracy, and integrity, even when
thousands of users interact with the system simultaneously.

568

Each layer has a purpose.

Each interaction follows a defined path.

Each design decision influences performance, scalability, and trust.
This is why full stack development is not just about writing code.

It is about system thinking.
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From Interfaces to Infrastructure

One of the defining strengths of Java
Full Stack development is its ability to
connect user-facing features with deep
infrastructure concerns.

A simple feature—such as submitting @
form—can involve:

4 Frontend validation and  user
feedback
4 Backend authentication and

authorization

4 Data transformation and storage

\3{1 >

¢ Logging, and

handling

monitoring, error

Each step must be designed carefully. A
failure at any point can disrupt the entire
user experience.

Java's  ecosystem  supports  this
complexity through mature frameworks
and  well-established  architectural
patterns. This allows developers and
teams to focus not just on making things
work, but on making them work well
under pressure.

W

From Features to Responsibility

As applications grow, so does their
impact.

A small logic error in a backend service
can affect thousands—or even millions—
of users. A poorly designed API can
slow an entire platform. A weak security
decision can expose sensitive data and
damage trust built over years.

This is why Java Full Stack development
carries a significant level of responsibility.

Professionals working in this space think
beyond features. They consider:

4 How the system behaves under peak
3izia@r
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load

¢ How failures
recovered from

are handled and

4 How datais protected at every stage

4 How changes today will affect the
system years later

Their role extends far beyond
implementation into design, foresight,
and accountability.

This responsibility is what separates
someone who merely writes code from
someone who engineers systems.
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The Industry Shift Toward End-to-End Understanding

Modern software development is highly
collaborative. Teams are distributed,
agile, and fast-moving. In  such
environments, clear communication and
shared understanding are critical.

Organizations increasingly value
professionals who understand the entire
lifecycle of an application. The ability
to move confidently between frontend
behavior, backend logic, and database
design reduces friction and accelerates
problem-solving.

Java Full Stagk professionals naturally

B —
.

fit into this model. Their
understanding allows them to:

¢
¢

holistic

Diagnose issues across layers

Communicate effectively with diverse
teams

¢
¢

Make informed architectural decisions

Contribute  meaningfully lbeyond
assigned tasks

In fast-paced development
environments, this versatility is no longer
optic it is essential.

a |
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The Educational Perspeciive: Teaching the Full Picture

From a training and education
standpoint, Java Full Stack development
offers something uniquely valuable:
context.

Learners who understand only isolated
concepts often struggle to connect
theory with real-world applications.
Full stack training, when done correctly,
bridges this gap.

By teaching how frontend, backend,

and databases interact in real systems,
Riziar

learners gain:
4 Practical problem-solving skills

¢ Confidence in
complete workflows

understanding

4 Readiness for real industry scenarios

This end-to-end perspective prepares
aspiring professionals not just to write
code, but to understand systems—an
ability that remains relevant even as
tools evolve.
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Longevity in a Rapidly Changing Industry

One of the greatest challenges in 4 Clear separation of concerns
the tech industry is staying relevant.
Tools change. Frameworks evolve. Best
practices are rewritten.

¢ Strong data management
¢ Secure communication

¢ Scalable architecture

However, foundational system thinking
does not expire. These principles apply regardless
of tr . Professionals who ~master
them ain valuable even as specific
1 _ technologies shift. / e

JavaFullStack developmentemphasizes
principles that endure:

)

Conclusion
Java Full Stack development is not about doing everything at once.
It is about understanding how everything connects.

In a digital world driven by scale, security, and reliability, Java Full Stack professionals
remain the architects behind systems people trust—often without ever realizing it.

They design stability where chaos is possible.
They engineer reliability where failure would be costly.
They build systems meant not just for today, but for the future.

And perhaps that quiet, invisible impact is their greatest achievement.
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INTERNAL INTELLIGENCE

Why the Future Belongs to
Organizations That Can Think

Saudhamini ANis an Aland Data Analytics professional with over five
years of experience across multiple technology domains, including
more than three years of focused work in artificial intelligence.
She holds a B.Sc. in Mathematics and an M.Sc. in Data Analytics,
providing a strong analytical and statistical foundation for her work
in advanced Al systems.

Currently working in Kochi, Kerala, India, she serves as a Senior IT
Trainer and Al professional, where she is actively involved inteaching,
designing, and applying modern Al solutions. Her core expertise
includes machine learning, deep learning, large language models
(LLMs), agentic Al systems, prompt engineering, and intelligent
automation.

As a tech writer, she focuses on translating complex Al concepts
into clear, practical insights for students, professionals, and
organizations. Her writing explores both the technical and human
dimensions of Al adoption, with a strong emphasis on real-world
applications, education, and emerging Al architectures.

Territory Technical Head
Kochi

intelligence is no longer operational reality tells a different

Artiﬁciol

scarce. Models, platforms, and
automation capabilities are now widely
accessible, increasingly commoditized,
and advancing at extraordinary speed.
Yet despite this abundance, genuine
organizational intelligence remains rare.
Enterprises have invested heavily in
analytics platforms, automation tools,
and generative Al systems, but the
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story: slow decision cycles, fragmented
execution, brittle processes, and poor
adaptability under pressure. Visibility
has improved. Intelligence has not.

This contradiction reveals a structural
failure. Intelligence has been added to
organizations, not embedded within
them.
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Most organizations still operate with
fundamentally human-centric decision
architectures. Al informs people through
dashboards, reports, copilots, and
alert; but people remain responsible
for interpretation, prioritization,
coordination, and  execution. As
organizational complexity increases,
this model fails to scale.

This article introduces Internal

Intelligence as the next evolutionary

stage of organizational  design.
Internal Intelligence is the deliberate
embedding of memory, reasoning,
learning, governance, and autonomous
decision mechanisms directly into an

organization's operational core.

It transforms intelligence from a
consultative aid into a continuously
operating systemic capability.

By examining historical infrastructure
shifts, the economic limits of human
decision-making, the failure modes
of SaaS-centric  models, recent
technological  breakthroughs, and
emerging evidence from Al-native
organizations, this article advances a
clear thesis:

Internal Intelligence is no longer optional.
It is the only organizational form capable
of functioning effectively under modern
complexity.

The Fundamental Misinterpretation of Al Adoption

Over the past decade, Al adoption has
created an illusion of organizational
progress. Predictive dashboards,
automated insights, chatbots, and
generative copilots are often presented
as evidence that an organization has
become intelligent.

In most cases, nothing fundamental has
changed.

The issue is not model accuracy, data
quality, or algorithmic sophistication. It
is architectural placement.

Al systems are typically deployed as
advisory layers. They analyse dataq,
generate recommendations, and wait.
Decision authority, coordination, and
accountability remain human-bound.
Intelligence informs action, but does not
execute it.

Thiscreatesastructuralbottleneck:
» Data volume scales exponentially
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» Insight generation accelerates

» Human  interpretation
remains fixed

capacity

The consequences are predictable:
» Insight overload without execution

» Fragmented ownership of decisions

» Delayed responses in  dynamic
environments

» Conflicting interpretations across
teams

Al adoption increases awareness, but
not coherence. Intelligence becomes
something the organization consults
intermittently rather than something it
embodies continuously.

Without relocating intelligence into the
operational core, Al adoption remains
cosmetic. The organization looks
modern, but behaves traditionally.
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Internal Intelligence as an Organizational Capability

Internal Intelligence is not a product, a
platform, or a deployment strategy. It is
an organizational capability; on par with
finance, operations, or governance.

An organization possesses Internal
Intelligence when it can:

» Maintain persistent operational and

decision memory

» Interpret context relative to its
objectives, constraints, and priorities

» Initiote and execute decisions
autonomously within defined
boundaries

» Learn directly from outcomes through
feedback loops

» Enforce governance, policy, and risk
controls at execution time

Crucially, Internal Intelligence is always
active. It does not wait for prompts,
dashboards, or executive review cycles.
It continuously senses, reasons, and acts
as part of everyday operations.

This marks a fundamental shift:

» Decision-making moves from

individuals to systems

» Intelligence becomes a property of
the organization, not its employees

» Human roles shift toward design,
oversight, and exception handling

Intelligence stops being episodic. It
becomes infrastructural.

Why Intelligence Inevitably Becomes Infrastructure

Every critical organizational capability
follows the same evolutionary trajectory:
1. Human-driven processes

2. Tool-assisted execution
3. Embedded infrastructure

Accounting began as manual
bookkeeping. Communication relied
on messengers and meetings. Logistics
depended on human coordination and
experience.

Each model failed at scale.

As complexity increased, organizations
internalized these capabilities as
systems because human coordination
does not scale linearly.

Intelligence has now reached the same
inflection point.
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Modern organizations operate
under conditions defined by:

» Globalized operations

» Real-time markets

» Regulatory entanglement

» Nonlinear risk propagation

» Continuous customer interaction
Human-centric decision architectures
cannot manage this complexity reliably.
Analytical tools can describe reality, but
description without embedded action is
insufficient.

History is unambiguous:

When a capability becomes essential
for coordination at scale, it becomes
infrastructure.

Intelligence is no exception.
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The Economic Limits of Human Decision-Making

Al discussions often focus on productivity
gains. This misses the deeper economic
constraint.

The true bottleneck in  modern
organizations is decision throughput.
Human decision-making is inherently
constrained:

» It is sequential, not parallel

» ltrequirescoordinationand consensus
» It scales with increasing overhead
» It degrades under cognitive load

As organizations grow, the cost of
decision-making grows faster than

revenue. Meetings multiply. Approval
chains lengthen. Execution slows.
Meanwhile, datagenerationaccelerates.

Organizations increasingly know what

should be done but cannot act fast

enough to do it.

Internal  Intelligence

mismatch by:

» Offloading routine and time-sensitive
decisions to systems

» Enabling parallel,
execution

» Reducing coordination overhead

» Preserving human attention for high-
leverage judgment

This is not primarily about efficiency.

It is about preventing decision-making

itself from becoming the dominant cost

of growth.

resolves  this

consistent

Why SaaS-Centric Models Fail Under Real-World Complexity

Traditional SaaS architectures
observation-centric:

» They monitor

» They report

» They alert

» They wait

Even when augmented with Al, most
platforms stop at insight generation.
Action remains manual.

In stable environments, this limitation is
tolerable. In volatile systems, it becomes
catastrophic.

The symptoms are familiar:
» Alert fatigue

are
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» Dashboard sprawl
» Reactive firefighting

» Inconsistent responses
conditions

Internal Intelligence closes the loop.
Reasoning is embedded directly into
workflows. Systems act when confidence
is high, escalate when uncertainty
exceeds thresholds, and continuously
adapt based on outcomes.

SaaS does not disappear; but it is
demoted.

It becomes an execution surface, not @
decision centre.

to similar
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Why Internal Intelligence Is Now Technically Feasible

For decades, Internal Intelligence was
conceptually compelling but technically
impractical. That constraint has now
disappeared.

Key enablers include:

» Representation learning for complex,
non-linear reasoning

» Vector-based memory systems for
long-term contextual recall

» Event-driven architectures for
continuous perception
» Agent-based systems for goal-

directed behaviour

» MLOps and LLMOps for monitoring,
governance, and auditability

The critical shift is not any single
technology, but their integration.
Intelligence can now be engineered as
infrastructure that is:

» Observable

» Governable
» Evolvable

Thelimitingfactorisnolongertechnology.
It is organizational willingness to redesign
itself.

Empirical Signals from Al-Native Organizations

Al-native organizations provide early
validation of this model.
They do not “add Al" to workflows. They
design workflows around intelligence.
Common characteristics include:

» System-driven prioritization

» Autonomous execution within defined

constraints

» Learning captured at the system level
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» Reduced dependence on individual
expertise

The result is not merely speed, but
resilience. Knowledge accumulates in
architecture rather than walking out the
door.

Theiradvantageisstructural, nottactical;
and therefore, difficult to replicate.
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Governance, Trust, and Structured Autonomy

Autonomywithoutstructureisdangerous.
Structured autonomy is safer than
human discretion.

Internal Intelligence embeds governance
directly into decision logic:

» Policy constraints

» Cost limits

» Risk thresholds

» Escalation rules

Every decision is traceable. Every action

is auditable.

Unlike human decision-making; which is
often opaque andinconsistent; internally
intelligent systems make reasoning
explicit.
Trust shifts:

» From individuals to architecture

» From correction to prevention

Governance becomes proactive, not
reactive.

Internal Intelligence as a Compounding Competitive Advantage

Once intelligence is internalized, it
compounds.

Each decision improves future decisions.
Each outcome refines system behaviour.
Each exception strengthens governance
logic.

This creates a competitive moat that
tools cannot replicate.

Competitors can purchase the same

Gzi@r

software.

They cannot purchase accumulated

organizational intelligence.

Competition shifts away from features

and toward:

» Decision quality

» Adaptability

» Coherence under uncertainty

The gap widens quietly; but relentlessly.
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Intelligence Is No Longer Optional

The evidence converges on a single
conclusion.

Intelligence cannot remain external if
organizations expect to survive modern
complexity.

Internal Intelligence transforms
intelligence from a tool into an operating
layer. Decision-making scales. Learning
compounds. Control bbecomes
architectural.

The strategic question is no longer:

mogaz

Should we adopt Al?

It is:

Where does intelligence live in our
organization?

Organizations that embed intelligence
internally will operate with a level of
speed, coherence, and resilience that
human-cantered models cannot sustain.
Internal Intelligence is not the next Al
trend. It is the next organizational form.
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Cybersecurity in Automation
Securing PLCs, HMIs, and VFD
Networks in Modern Industrial Plants

Paul Manuel
Project Engineer
Mysore

Industric:l

integration of

" automation: s
a rapid digital transforrr
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| am a passionate advocate of industrial automation and robotics, committed
to leveraging intelligent systems to deliver precision and drive innovation.
My professional expertise includes PLC programming, calibration, and
troubleshooting, as well as the deployment and integration of SCADA systems.
| also have advanced experience in designing human—machine interfaces
(HMiIs). In addition, | am proficient in the development and application of the
Robot Operating System (ROS), with a strong focus on navigation algorithms
and mobile robot localization.

My work spans a wide range of industrial environments where PLCs
are seamlessly integrated into real-time operations and supported by
strategically implemented SCADA systems. By carefully selecting and
applying appropriate communication protocols and architectures, | strive
to transform complex industrial challenges into efficient, reliable, real-time
solutions.

ting s%op—ﬂoor assets such as

Internet of Programmable Logic Controllers (PLCs),

Things (lloT) sensors, Ethernet-enabled
controllers, remote engineering
access, elgle! cloud-connected
analytics platforms has significantly
improved visibility and efficiency
across manufacturing plants. However,
this increased connectivity has also
expanded the cyber-attack surface of
industrial control systems (ICS).

Traditionally  isolated  Operational
Technology (OT) environments are now
closely intertwined with Information
Technology (IT) networks. As a result,
cyberthreats thatonce focused primarily
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Human-Machine Interfaces  (HMls),
and Variable Frequency Drives (VFDs).
These devices directly control physical
processes, making successful attacks
not only a cybersecurity concern but
also a safety and production risk.

This article explores common
cybersecurity vulnerabilities observed
in modern automation systems and
presents a structured approach to
securing industrial environments using
a Zero-Trust Architecture (ZTA) tailored
specifically for OT constraints and
operational requirements.
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1. Cybersecurity Challenges in Modern Automation Systems

1.1 Unrestricted Read/Write Access to
PLC Tags

Many PLC platforms support Ethernet-
based communication that allows
tag browsing, diagnostics, and online
modifications for engineering and
SCADA purposes.

Security impact:

When tag access is unauthenticated
or improperly restricted, unauthorized
entities can read live process data or
modify control values. This can result in
altered setpoints, unexpected machine
behaviour, equipment damage, or full
process shutdowns.

Common contributing factors include:

® Programming and engineering ports
exposed on the plant network

® Lack of authentication
authorization for tag access

or

® Continued use of legacy industrial
protocols without built-in security.

1.2 Unencrypted and Unauthenticated
HMI Communications

A large number of HMIs still rely on legacy
protocols that transmit operational
data, commands, and credentials in
clear text.

Security impact:

Attackers with access to network
traffic can intercept or manipulate HMI
communications. Replay attacks, forged
write commmands, or screen manipulation
can lead to false alarms, overridden
operator actions, or unnoticed process
changes.
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Common contributing factors include:

® Default HMI network configurations
and ports

® Absence of transport-layer
encryption such as TLS

® Shared or hardcoded administrator

credentials
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1.3 Exposed Ethernet Interfaces on

Variable Frequency Drives

Modern VFDs frequently include
built-in Ethernet interfaces such as
Ethernet/IP, PROFINET, or Modbus TCP
to support diagnostics and parameter
configuration.

Security impact:

If these interfaces are accessible outside
their intended network zone, attackers
may modify speed references, disable
torque limits, or stop drives entirely-
directly affecting safety, quality, and
plant availability.

Common contributing factors include:

® Default or missing authentication on
drives

® Flat, routable plant networks

® Lack of segmentation between
engineering systems and field devices
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TS ’ , .
103, 0L ley ?J : Architecture in OT Environments
2ag,, 001, %000, » :
o [ f 0. i' Traditional OT security models assume
7 [F 0 | trust within the plant perimeter. In today’s
T interconnected industrial environments,
i5!]'.U1|; ,' this assumption is no longer valid.
00 14¢, :
0 ".’,E[-i Zero-Trust Architecture replaces

perimeter-based trust with a principle of
continuous verification:

no user, device, or network interaction is

® Restrict routing between OT and IT
networks to only explicitly required
communication paths

: 20 trusted by default.
0 ::2 When applied correctly, ZTA enhances
§:::3 security without compromising system
BBz availability or deterministic control.
0-: 2.1 Network Segmentation and Zone-
% : Based Design
L EE ® Implement micro-segmentation using
0: VLANS, industrial firewalls, and cell/
Bit zone architectures
E J ® Isolate PLCs, HMIs, VFDs, and safety
: B:: systems into controlled network zones
-
i

2.2 Least-Privilege Access Enforcement

® Limit engineering workstation access
to authorized controllers only

® Disable unused protocols, services,
and programming interfaces

_ SN ® Apply role-based access control
AVILEAT (RBAC) to HMI and SCADA systems
.I_J i’ E: L
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i /
iz|ar’ i E Issue 42 | 60



2.3 Strong Authentication and Identity
Management

® Use controller platforms that support
authenticated tag access

® Implement certificate-based trust
mechanisms such as OPC UA security

® Replace shared credentials with
unique user accounts and audit trails

2.4 Secure
Encryption

Communication and

Where supported by devices and
operational constraints:

® Enable TLS or SSL for HMI, SCADA,
and historian traffic

® Use secure VPN or tunnel-based
access for remote maintenance

® Restrict legacy clear-text protocols
to tightly controlled or physically
isolated networks

2.5 Continuous Monitoring and Anomaly
Detection

® Deploy OT-aware intrusion detection
systems (IDS)

® Monitor for abnormal PLC writes,
unexpected parameter changes, or
unauthorized commands

® Establish behavioural baselines to
detect deviations in real time.
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2.6 Hardening of Field Devices

® Change all default passwords on
PLCs, HMIs, and VFDs

® Disable unused web servers and
diagnostic interfaces

® Maintain firmware updates during
scheduled maintenance windows

Future Works and Emerging Directions

As industrial automation continues to
evolve, cybersecurity strategies must
also advance. Future efforts in OT
security are expected to focus on:

® \Wider adoption of secure-by-design
controllers and drives with built-in
encryption and authentication

® Increased use of Al-driven anomaly
detection for early identification of
process manipulation

® Tighter integration between IEC
62443 compliance frameworks and
plant engineering workflows

® Expansion of zero-trust remote
access solutions to support global
maintenance teams

® Standardization of secure
commissioning and lifecycle
management for automation assets

These developments  will  further
reduce reliance on perimeter defences
and strengthen resilience against
sophisticated cyber threats.
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Conclusion

Cybersecurity is now a fundamental aspect of industrial automation engineering. As
connectivityincreases,unsecured PLCtagaccess,unprotected HMIcommunications,
and exposed VFD Ethernet interfaces represent critical vulnerabilities that can
directly impact safety, production, and operational continuity.

Adopting a Zero-Trust Architecture tailored for OT environments provides a practical
and scalable approach to mitigating these risks. By enforcing segmentation,
least-privilege access, strong authentication, encrypted communications, and
continuous monitoring, industrial plants can establish layered defences without
compromising availability.

The future of connected manufacturing depends not only on automation and data-
but on trust, verification, and resilience. Organizations that embed cybersecurity into
the core of their automation strategy will be best prepared for the next generation

of industrial innovation.
iziar Issue 42 | 62
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Explainable Al (XAl)

Why Transparency in
Models Matters

Fueled by a deep passion for data and innovation, | thrive at the
crossroads of IT and analytics. As a forward-thinking IT Engineer,
| specialize in crafting data-driven solutions using Python,
NumPy, Pandas, and Seaborn to extract meaningful insights from
complex datasets. My expertise spans Machine Learning, Deep
Learning, and emerging Generative Al technologies—empowering
businesses with predictive intelligence and automation. With
a strong foundation in programming and data science, | build
smart pipelines, insightful visualizations, and adaptive models
that transform data into strategic assets. Continuously evolving,
| stay ahead of the curve in the ever-changing landscape of Al,
analytics, and intelligent automation

Vishnu V Unnikrishnan
IT Engineer
Bangalore

Exploinoble Al (XAl) refers to methods and techniques that make the behavior
of Al systems understandable to humans. In practice, XAl provides human-
readable explanations for model predictions — essentially revealing why a model
made a given decision. Model interpretability is a related concept: it means being
able to understand how a model uses its inputs to produce outputs (for example,
knowing which features and weights influence a neural network'’s decision). In short,
interpretability is about the inner logic of the model, whereas explainability is about
communicating that logic in understandable terms. Both are crucial for analyzing
“black-box" Al systems (like deep neural nets) and ensuring that users can trust and
validate complex models
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Why Explainability Matters in Al

Transparency is essential whenever AI deC|S|ons impact people or society.
Explainability helps build trust and accountability in Al. For example, stakeholders
in healthcare or finance must have confidence that an Al's recommendation is fair
and evidence-based. As one industry source notes, explainability is “essential for
trust and accountability” in high-stakes domains. In healthcare, doctors need to
see which factors (symptoms, image regions, lab values, etc.) drove a diagnosis so
they can validate and accept the advice. In finance or credit scoring, regulators
and consumers require clear reasons when loans are approved or denied. For
instance, U.S. law requires lenders to give adverse-action notices explaining credit
denials, which means scoring models must be transparent about why they rejected
an application.

Explainability also helps detect and mitigate bias. Without transparency, hidden
biases in data or modeling can go unnoticed. Black-box models have already led
to problems: e.g. the COMPAS criminal-risk algorithm in U.S. courts was found to
flag African-American defendants as high-risk at nearly twice the rate of white
defendants. This sparked a fairness controversy because the model's reasoning
was opaque. Likewise, Amazon's Al-based hiring tool learned gender bias from
historical resumes and penalized applications mentioning “women’s chess club” or
graduates of women's colleges. Because the model was inscrutable, engineers could
not easily diagnose or correct this bias, and the project was ultimately scrapped. In
each case, the lack of explainability meant no one could readily audit the model’s
logic or ensure fairness, highlighting why transparency is vital in practice.
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