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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 indusirial 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 & 10T Python & Data Science

Artificial Intelligence Software Testing

Key highlights of our training include:
¢ 100% live and interactive sessions
® Government and internationally recognized certifications
¢ 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 opportunltles shape careers,
and create Iastlng |mpact 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"




Agentic Al and Intent -

Based Automation
Making Machines Think Like Humans

A seasoned Industrial Automation Engineer with over 5 years of experience
in designing, implementing, and optimizing control systems across diverse
industrial environments. Expert in PLC, SCADA, DCS, and HMI solutions,
with a proven track record of driving operational efficiency and process
reliability. Skilled in system integration, troubleshooting, and commissioning
of automation projects, combining deep technical knowledge with a
pragmatic, results-oriented approach. Adept at leading teams, managing
complex projects, and delivering innovative solutions that bridge the gap
between industrial operations and cutting-edge automation technology.
Tech Lead Passionate about leveraging emerging technologies to enhance productivity,
Trivandrum safety, and sustainability in industrial processes.
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he landscape of automation is rapidly evolving. Traditional systems, which simply execute predefined

instructions, are giving way to intelligent agents capable of understanding, reasoning, and acting
autonomously. Two emerging concepts — Agentic Al and Intent-Based Automation (IBA) — epitomize
this evolution. Together, they promise a future where humans articulate goals, and Al-driven systems
determine the optimal path to achieve them, dynamically and efficiently.

Understanding Agentic Al

Agentic Al refers to autonomous systems, or “agents,” capable of perceiving their environment, making
decisions, and executing actions independently. Unlike conventional automation that follows static rules,
agentic systems are adaptive, context-aware, and goal-oriented. Their core characteristics include:

€ Autonomy : They operate without continuous human intervention.

€ Goal Orientation : Actions are driven by objectives rather than rigid workflows.

¢ Context Awareness : Agents understand environmental conditions and system states before acting.
€ Learning Ability : Performance improves over time through feedback and outcome analysis.

€ Collaboration : Agents can coordinate with other systems or agents to execute complex tasks.

In essence, agentic Al moves automation from a rule-following paradigm to goal-driven intelligence,
mimicking human-like planning and problem-solving.
Fiziar Issue 38 | 02



What is
Automation?

Intent-Based

Intent-Based Automation allows
users to communicate what they
want to achieve, without specifying
every procedural step. This approach
bridges human language and machine
execution.

For instance, rather than programming
a plant control system step-by-step,
a technicion might simply state:
“Optimize energy consumption across
all production lines.” The IBA platform
interprets the goal, analyzes system
data, plans the necessary actions, and
dynamically implements solutions.

IBA leverages natural language
processing, reasoning engines, and
automation frameworks to translate
high-level objectives into actionable
workflows. It mirrors human delegation:
specifying the desired outcome and
leaving the method of execution to the
agent.

How Agentic Al and IBA Work
Together

When combined, these technologies
redefine automation: IBA captures
the intent, and agentic Al executes
it autonomously. A typical workflow
involves:

1. Intent Capture: Users
communicate goals via voice, text,
or dashboards.

2. Interpretation: Systems
understand context, constraints,
and desired outcomes.

3. Task Decomposition: Goals are
broken into actionable steps.

4. Execution: Agents carry out tasks
using connected devices, APIs, or
tools.

5. Monitoring and Learning: Agents
observeoutcomes, adjuststrategies,
and improve performance.

6. Feedback Loop: Results are
reported to humans, and systems
adapt for future tasks.

This synergy enables organizations to
automate dynamic, complex processes
that traditional automation struggles
to manage.
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Several factors make agentic Al and
IBA both feasible and essential today:

2

Generative Al & Large Language
Models: Capable of interpreting
natural language, inferring context,
and planning actions from abstract
goals.

Complex Workflows: Industries
such as manufacturing, logistics,
and IT face workflows that
change rapidly, requiring adaptive
automation.

Human-Centric Technology:
Industry 5.0 emphasizes
collaboration between humans and
machines.

loT & Edge Intelligence:
Connected devices provide real-
time data, enabling agents to make
informed, localized decisions.

Together, these trends create the
perfect environment for goal-driven,
self-adaptive automation.

Industrial Operations : Agentic
systems monitor sensors, predict
equipment failures, and schedule
maintenance autonomously to
minimize downtime.

IT and Network Management

Operators specify service-level
targets like “Maintain 999% uptime,”
and agents adjust routing, balance
loads, and prevent outages.

Enterprise Workflows : Tasks such
as financial reporting or HR data
aggregation can be automated,
reducing human intervention and
errors.

Smart Infrastructure : Energy
usage, lighting, HVAC, and grid
management can be optimized
dynamically based on occupancy
and environmental data.

Autonomous Vehicles & Robotics
: Agents interpret mission objectives

and adapt to real-world changes,
improving safety and efficiency.
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Benefits

€ Simplicity: Users interact using natural language rather than technical commands.

€ Agility: Systems respond to unexpected conditions or evolving goails.

€ Scalability: Multiple agents can operate and coordinate across large, distributed systems.

€ Efficiency: Reduces manual intervention in repetitive or data-intensive processes.

€ Data-Driven Optimization: Real-time information allows continuous improvement of outcomes
Challenges

Despite its promise, this paradigm introduces challenges:

» Data Quality: Incomplete or inaccurate data can lead to wrong decisions. Reliable pipelines are
critical.

Explainability: Autonomous agents must justify their actions to gain trust.
Security & Governance: Ensuring compliance and oversight is crucial as agents gain independence.
Integration Complexity: Orchestrating legacy systems, APIs, and workflows can be challenging.

v Vv Vv Vv

Ethical & Safety Considerations: Autonomous actions must prioritize human safety and fairness.
Organizations adopting agentic Al and IBA should start with small, high-impact use cases, maintain
human oversight, and focus on transparency and continuous learning.
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Best Practices

& Define Clear Objectives: Start
with workflows where intent-driven
automation adds measurable value.

¢ Keep Humans in the Loop: Human
review remains critical for sensitive or
high-stakes decisions.

€ Use Modular Design: Specialized
agents can handle domain-specific
tasks, coordinated collectively.

4 Monitor and Adapt: Establish
feedback loops to refine performance
and prevent drift.

@ Prioritize Security &  Ethics:
Define operational boundaries for
autonomous agents

The Road Ahead

The next phase of intelligent automation
includes:

» Data Quality: Standardized Agent
Communication: Interoperability
between diverse systems.

» Multi-Modal Intent Understanding:

Agents interpreting speech, gestures,
and visual cues.

» Edge Intelligence:  Real-time
decision-making closer to data
sources.

» Human-Centered Design:

Automation complements human
work rather than replacing it.

Conclusion

Agentic Al and Intent-Based Automation
represent a fundamental shiftinintelligent
systems. Humans no longer need to script
every action; they define goals, and Al
agents figure out the rest — learning,
adapting, and optimizing in real time.

This is more than automation; it is
collaborative intelligence, where humans
provide vision and context, and Al
executes with autonomy and insight.
Industries adopting these technologies
will gain smarter operations, faster
decision-making, and scalable, adaptive
systems — making agentic Al and IBA the
backbone of next-generation innovation.
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Hello GEO,
Goodbye SEO

Competing for Visibility
in the Age of Al |

Anusha Shaju
Digital Marketing Analyst,
Coimbatore

I'm a passionate and result-driven Digital
Marketing Trainer, Mentor and Strategist with
1.5+ proven expertise in SEO, SEM, Google Ads,
Social .Media Marketing, Email Marketing, and
Analytics. Skilled in simplifying complex concepts
into practical, industry-oriented lessons, ensuring
students and professionals gain hands-on
knowledge to succeedinthedigital era. Dedicated
to bridging the gap between academic learning
and real-world marketing strategies.

heway peoplesearchforinformationisundergoing

its most significant transformation since the rise
of Google. For decades, traditional search engines
were the main gateways to knowledge—fueling the
dominance of Search Engine Optimization (SEO).
But the world has changed. With the emergence
of generative Al assistants like ChatGPT, Google
Gemini, Bing Copilot, and Claude, users are no longer
just searching—they're conversing. This shift marks
the dawn of a new discipline: Generative Engine
Optimization (GEO). If SEO was about “ranking
high” on a results page, GEO is about becoming the
chosen answer in an Al-powered dialogue.

3iziar
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What is Generative Engine Optimization (GEO)?

Generative Engine Optimization (GEO) is the practice of crafting digital content that can be
easily interpreted, cited, and reused by Al-driven engines that provide synthesized responses
instead of lists of links. Traditional search engines rely on keyword matching and backlinks to
rank pages. Generative engines, on the other hand, read, analyze, and synthesize content from
multiple sources to generate a single, context-aware answer. That means competition is no
longer about who ranks first—it's about whose content shapes the Al's response.

To succeed in this new environment, content must be context-rich, accurate, structured, and
conversational, enabling Al systems to confidently reference and present it.
Biziar Issue 38 | 08
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~ How Generative Engines Work

Generative Al models differ fundamentally from search engines. Ir

Why GEO Matters Now

1. Al Has Become the Default
Gateway

According to Statista, over 180 million
people used generative Al tools regularly
in 2024, and that number continues to
climb. These users aren't visiting ten
different welbsites—they're asking one
engine for the best answer. If your content
isn't structured for Al discoverability, it
risks becoming invisible in this new digital
ecosystem.

2. Al Prefers Authority and Clarity

Generative engines prioritize high-
authority, well-structured, and
transparent sources. GEO helps ensure
your brand is recognized as credible
and trustworthy. Clear language, cited
evidence, and factual consistency now
play a bigger role than keyword stuffing
ever did.

3. User Behavior Has Evolved

Users no longer want to scroll through
endless search results. They expect
instant, direct, and reliable answers. GEO
positions your brand as the authoritative
voice behind that instant solution.

4. Early Adopters Gain a Lasting
Advantage

Just as early SEO pioneers dominated
search results in the 2000s, brands that
adopt GEO strategies now will define
he next decade of digital visibility.
Once Al models start learning from
your structured, expert content, that
advantage compounds over time.

B

eywords, they

predict and compose responses based on trained data and context.

Here's how they function:

+ Training: They're trained on vast datasets—books, articles, forums, and structured databases.

+ Inference: When a query is entered, they predict the most relevant, natural-sounding answer using

probabilities.

+ Synthesis: They blend insights from multiple sources to produce a cohesive, conversational response.
Because these engines prioritize context over keywords, optimizing for GEO requires content that is both

human-readable and machine-understandable.

mogazie
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How to Optimize for GEO

1. Write for Real Questions

Al thrives on natural, conversational queries.
Instead of writing “Digital marketing has many
benefits,” reframe it as:

“"What are the benefits of digital marketing? Here's
a breakdown...”

This mirrors how users actually ask Al questions and
how Al engines are trained to interpret content.

2. Prioritize E-E-A-T

Google's E-E-A-T framework—Experience,
Expertise, Authoritativeness, and Trustworthiness—
is central to GEO success:

B Experience: Include real-world examples, data,
and case studies.

B Expertise: Demonstrate verified domain
knowledge.

B Authoritativeness: Gain recognition from

credible industry platforms.

Trustworthiness: Cite relioble sources and

maintain factual precision.
3. Target Conversational Long-Tail Queries

Move beyond single keywords like "best PLC
systems.” Instead, address natural queries such as:

The Future of GEO

“Which PLC system is most suitable for a medium-
scale manufacturing plant?”

4. Structure for Humans and Machines

Al understands structure. Use clear headings, bullet
points, numbered lists, and concise sentences.
Avoid dense paragraphs and ambiguous phrasing.

5. Use Schema Markup

Structured data like FAQ schema, product schema,
and article markup helps Al interpret context
quickly. It acts as a “cheat sheet” for generative
engines to understand and categorize your content

correctly.
6. Keep Content Fresh and Relevant

Generative engines prioritize updated and timely
information. Regularly revise older articles, refresh
statistics, and update guides to maintain credibility

and visibility.

7. ExpandBrandMentions AcrossPlatforms
Al models learn from patterns of recognition.
When your brand is cited frequently across reliable

websites, it reinforces your authority within Al-
generated responses.

GEOQ is still evolving, but its impact will define the next generation of digital marketing. We can expect to

see:

*
most to answers.

*
optimized content.

*

*
content.

In this new landscape,
the dual pillars of digi

iscoverability.

is not replacing SEO—it's redefining it. The

Al Rankings: Generative engines may soon introduce transparency around which sources contribute
Voice Search Everywhere: Voice-based Al assistants in cars, homes, and wearables will rely on GEO-

Personalized Memory: Al systems will deliver answers based on a user’s past behavior and preferences.
Verified Sources: Al models will increasingly favor cited, verified, and high-quality sources over generic

isciplines will coexist, forming

Issue 38|10







Intelligent lllumination
How Technology is Lighting Rural Roads

I am an enthusiastic advocate of industrial automation and robotics, dedicated to
harnessing intelligent systems to achieve precision and foster innovation. My professional
repertoire encompasses the programming, calibration, and troubleshooting of PLCs,
the deployment and integration of SCADA systems and possess advanced designing
and implementing of human-machine interfaces (HMIs). Furthermore, | am skilled in the
conceptualization and assembly of control panels and possess profound knowledge of
the Robot Operating System (ROS), including navigation algorithms and mobile robot
localization. My focus encompasses diverse facets of industrial environments wherein
Programmable Logic Controllers (PLCs) are seamlessly integrated with real-time
operational scenarios, complemented by the strategic deployment of SCADA systems.
Project Engineer Through the meticulous selection and application of precise communication protocols

Mysore and modalities, | endeavor to transmute complex industrial challenges into efficacious,

k real-time solutions.
J

Paul Manuel

Lighting the Way to a Smarter Future

Street lighting is far more than just illumination—it is a lifeline for safety, mobility, and
community development. Yet, in many rural areas, the challenge isn't installing lights—
it's managing them efficiently. A common sight in villages is streetlights left on all day,
wasting energy and straining already limited resources.

The solution lies in combining three proven technologies: solar energy, intelligent sensors,
and SCADA systems, creating a rural street lighting network that is sustainable, cost-
effective, and reliable.

Riziar Issue 38 | 12
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The Rural Lighting Challenge
Rural street lighting faces persistent inefficiencies:

B Continuous Operation: Lights often burn
through daylight hours.

B Grid Dependency: Many communities rely
solely on costly grid electricity.

B Limited Monitoring: Faulty lamps and wiring
issues often go undetected for weeks.

Clearly, asmarter, automated approachis needed.
A Smarter Alternative

By integrating solar power, sensor-based
automation, and SCADA monitoring, rural street
lighting can be transformed from a drain on
resources into a self-sustaining system.

1. Solar Power Integration

Each transformer in the rural distribution network
can be equipped with solar panels, powering 20—
50 streetlights. Battery storage ensures operation
at night and during cloudy days. This reduces
grid dependency, cuts costs, and aligns with
sustainable development goals.

2. Intelligent Sensor Control

Streetlights are fitted with light-dependent
sensors that respond to ambient conditions:

B Daylight: Lamps automatically switch off.
B Night or Low Visibility: Lamps switch on.

This ensures energy is used only when needed,
eliminating daytime wastage.

3. SCADA-Based Monitoring

A Supervisory Control and Data Acquisition
(SCADA) system acts as the command hub:

B Real-Time Monitoring: Operators see the status
of every lamp and transformer.

B Fault Detection: Immediate alerts for failures or
abnormal operation.

B Analytics: Track energy savings, system
performance, and predictive maintenance.

B Remote Control: Adjust settings, dim lights, or
isolate circuits from anywhere.

SCADA replaces manual inspections with a
centralized, data-driven control center.

siziar
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How It Works: The Three-Layer

q¢ Architecture
The system relies on a modular
¢ three-layer design:

1. Field Layer: Intelligent
Streetlight Network

® Sensors(LDRs):Detectsunlight
and trigger automatic on/off
switching.

B Local Controllers: Ensure
each light operates efficiently,
independently.

m Status Modules: Feed
performance data back to
SCADA in real time.

2. Transformer Layer: Solar
Power Distribution

B Solar PV Panels: Capture
sunlight and charge batteries
for nighttime use.

B Power Management:
Transformers regulate
voltage for consistent and
safe operation.

B Energy Efficiency: Reduces
transmission  losses  and
dependence on the main
grid.

3. Control Layer: SCADA
Supervision

B Monitoring: Check every lamp
and transformer remotely.

B Fault Alerts: Detect lamp
failures, wiring issues, or
underperforming solar panels.

B Analytics: Use historical
data for optimization and
predictive maintenance.

B Remote Operation: Adjust
lighting schedules or dim
levels as needed.

Jiziar . Issue 38 | 14
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The Benefits

Energy Efficiency: Sensors
ensure lights operate only when
necessary, eliminating daytime
energy wastage.

Cost Savings: Lower energy
consumption and automated fault
detection reduce operational
expenses and maintenance visits.

Sustainability: Solar-powered
lighting lowers carbon emissions
and promotes renewable energy
adoption.

Reliability: SCADA ensures real-
time monitoring and rapid fault
detection, improving uptime.

Scalability:  Modular  design
allows easy expansion and future
upgrades with loT integration or
adaptive dimming.

Looking Ahead: Future Directions

siziar

Smart Grid Integration: Excess
solar power can be fed back into
the grid or used for community
facilities.

loT-Enabled Management:
Streetlights can transmit granular
performance data for predictive
analytics.

Adaptive Dimming : Adjust
brightness based on pedestrian or
vehicle traffic to save more energy.

Community Ownership : Local
training empowers villages to
operate and maintain the system,
creating jobs.

Policy and Funding Support
Incentives and public-private
partnerships can  accelerate
adoption.

Social and Environmental Impact:
Improved lighting enhances safety,
promotes economic activity, and
reduces ecological footprints.

Issue 38 | 15
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Conclusion

Solar-powered, sensor-controlled, SCADA-monitored street lighting is more than a technological
innovation—it's a blueprint for sustainable rural development. By combining smart automation
with renewable energy, rural communities can save costs, reduce carbon footprints, and enhance
safety and connectivity.

In illuminating rural roads intelligently, we are not just saving energy—we are lighting the path
toward a smarter, greener, and more resilient future.
Fiziar Issue 38| 16



The Automation Dilemma

PLC or DCS?

Vishakh
Project Engineer
Calicut

Vishakh is a Industrial Automation Engineer
with expertise in designing, implementing, and
maintaining automated systems for manufacturing
and process industries. Skilled in PLC, SCADA, HMI,
and DCS programming, withhands-onexperiencein
sensor integration, VFDs, and industrial networking.
Adept at optimizing production processes,
enhancing operational efficiency, and ensuring
system reliability. Experienced in troubleshooting
complex automation issues and implementing
predictive maintenance strategies. Passionate
about leveraging emerging technologies to drive
smart manufacturing and industrial innovation.

the realm of industrial automation, efficiency,
liability, and precision are non-negotiable.
nufacturers, process engineers, and plant
perators constantly face a critical decision: should
they deploy a Programmable Logic Controller (PLC) or
a Distributed Control System (DCS) to control, monitor,
and optimize operations? While both systems are
indispensable inindustrial settings, their architectures,
capabilities, and ideal use cases differ substantially.
Understanding these differences is key to achieving
operational excellence and long-term scalability.
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Understanding the Core Technologies
Programmable Logic Controllers (PLC)

APLC is a ruggedized digital computer engineered for real-
time control of machinery and discrete processes. PLCs
excel at high-speed, deterministic operations where timing
and sequence matter. They are widely used in automotive
assembly lines, packaging, bottling, and robotics, where
rapid responses to inputs are critical.

Technical Features of PLCs:

B Modular Input/Output (I/O): Allows easy integration
of digital and analog sensors, actuators, and
communication modules.

B Deterministic Execution: Ensures microsecond-to-
millisecond response times, ideal for synchronized
machine operations.

B Programming Flexibility: Uses ladder logic, function
block diagrams, and structured text.

B Rugged Design: Resistant to temperature fluctuations,
vibration, and electrical noise.

B Local Control: Each PLC manages its assigned
processes independently, ensuring high reliability in
event-driven tasks.

PLCs are optimized for discrete operations, such as turning
motors on/off, sequencing robotic arms, or monitoring
safety interlocks. Their deterministic nature guarantees
that critical operations occur without delay, even under
heavy loads or network congestion.

Distributed Control Systems (DCS)

A DCS is designed for continuous and batch processes
where precise control over variables like temperature,
pressure, and flow is essential. Unlike the centralized
design of traditional PLCs, a DCS distributes control across
multiple controllers, communicating with a centralized
supervision system for monitoring and coordination.

Technical Features of DCS:

B Distributed Architecture: Multiple controllers manage
processloops while acentral server oversees operations.

B Advanced Process Control (APC): Includes PID loops,
multivariable control, and fuzzy logic for optimizing
continuous processes.

B High Integration: Interfaces seamlessly with process
instrumentation, sensors, and enterprise systems (ERP,
MES).

B SCADA-Style  Supervision: Provides operators
with dashboards, alarms, trends, and predictive
maintenance insights.

B Scalability: Ideal for large, complex plants where
thousands of process variables must be monitored and
controlled simultaneously.

DCS platforms are common in oil & gas refineries,
chemical plants, power generation, and water treatment
facilities, where continuous monitoring and safety-critical
automation are paramount.

Issue 38|18



Comparing PLC and DCS: Technical Perspectives

Feature

PLC

DCS

Application Focus

Discrete machinery control, robotic
automation, material handling

Continuous and batch process
control(chemical, petrochemical,
power)

. Optimized for steady-state
. Extremely fast, deterministic, event- -
Response Time . processes; milliseconds to
driven
seconds
Centralized controller with modular | Distributed  controllers  with

Architecture

1/O

central supervision and SCADA

Programming

Ladder logic, function blocks,

structured text

Advanced process control,
scripting, multivariable PID loops

Scalability

Suitable for small-to-medium
automation systems

Ideal for large, multi-unit plants
with thousands of process
variables

Maintenance

Easier, component-level replacement

Requires specialized engineering
knowledge

Cost Profile

Lower initial investment

Higherupfront cost but optimized
for large-scale operations




When PLCs Are the Right Choice

PLCs are ideal for high-speed, event-driven

applications:

® Automotive Assembly: Controlling conveyor
belts, robotic arms, and safety interlocks.

B Packaging & Bottling Lines: Coordinating
filing, labeling, and capping operations
with millisecond precision.

B Material Handling: Sorting, pick-and-place
systems, automated warehouses.

B Smaller or Cost-Sensitive Projects: PLCs
deliver robust automation at a fraction of
the DCS cost.

Technical Note: PLCs process inputs in
deterministic cycles called scan loops, ensuring
predictable and repeatable responses
essential for discrete automation tasks.

When DCS Is the Right Choice

DCS systems excel in complex, continuous

Modern Trends: Hybrid Automation

processes:

B Chemical and Petrochemical Plants:
Maintaining precise temperature, pressure,
and flow in reactors.

B Power Generation: Regulating turbines,
boilers, and generators with tight control
loops.

B Water Treatment & Utilities: Continuous
monitoring of chemical dosing, filtration,
and pumping operations.

B Large-Scale Batch Processes: Managing
sequential operations in food,
pharmaceutical, or specialty chemicals.

Technical Note: DCS platforms typically handle
hundreds of PID loops, multi-variable controls,
and alarm management simultaneously,
providing operators with centralized visibility
and predictive insights for safe and optimized
operation.

The boundaries between PLCs and DCS are increasingly blurred:

B Advanced PLCs now incorporate analog control, PID loops, and networking capabilities

traditionally associated with DCS.

B DCS platforms are becoming modular and faster, capable of discrete-event handling.

B Many industrial plants adopt a hybrid approach, combining PLC speed and determinism
with DCS centralized supervision and analytics, optimizing both discrete and continuous

operations.

Example: In a chemical plant, PLCs may handle mixer sequencing and conveyor automation,
while the DCS oversees overall process stability, collects data for analytics, and manages

operator alarms.
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Conclusion

The PLC vs. DCS decision is not about choosing the “better” system—it's about selecting the system that
best aligns with your process requirements.

B PLCs deliver high-speed, deterministic control for discrete, event-driven operations with flexibility
and lower cost.

B DCS platforms provide robust, scalable, and highly integrated control for continuous or batch
processes.

B Hybrid architectures leverage the strengths of both, achieving optimal performance, reliability, and
actionable data insights.

For modern industrial operations, understanding the technical capabilities, architecture, and application
suitability of PLCs and DCS ensures not just operational efficiency but also long-term scalability, safety,
and cost-effectiveness.

Final Thought

“The right automation system is less about technology preference and more about aligning
architecture with your process's o , and scalability needs.”
% = By
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Live Metrics,

Smarter Tests 4
The Future of QA

+,

Ravitha Radhakrishnan is a detail-oriented Software Tester with
a Postgraduate degree in Electronics and hands-on experience
through internships in both Manual and Automation Testing. Skilled
in identifying, analyzing, and resolving defects to ensure high-
quality software delivery. Experienced in applying diverse testing

‘ methodologies to validate functionality, performance, and usability.
Ravitha Radhakrishnan Com{-n.itted to ensuring seamless user experiences by detecting and
Software Tester

fixi ugs before release.
Kochi

L >

n today’'s digital-first world, software applicatio ‘Aot just functional tools—they are

data engines. Every click, transaction, sensor input, or APlrequest generates vast volumes of
data. Traditional testing approaches that focus purely on flnctional correctness are no longer
sufficient. Modern QA demands insights into data behavior, real-world usage patterns, and
system resilience under dynamic conditions.

Data-Driven Testing (DDT) combined with Real-Time Analytics (RTA) has emerged as a game-
changing strategy for modern QA teams. This approach allows testers to execute automated
scripts with diverse datasets while monitoring performance, anomalies, and KPIs in real time,
enabling faster decision-making and adaptive testing.
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What is Data-Driven Testing (DDT)?

Data-Driven Testing is a methodology where test scripts are
decoupled from the test data. Instead of hardcoding inputs and
expected outputs, data is fetched dynamically from external sources
such as:

B Structured: Excel, CSV, SQL databases
B Semi-structured: JSON, XML from APIs
B Unstructured: Log files, loT streams
This separation provides multiple benefits:

B Scalability: The same script can run across hundreds or thousands
of test scenarios.

B Maintainability: Updates to test data do not require modifying
the test scripts themselves.

B Coverage: Multiple datasets ensure broader functional and
edge-case validation.

Example : Testing a login module with 500+ username/password
combinations without creating repetitive scripts. The framework
iterates over the dataset dynamically, reducing manual effort and
eliminating human error.

Understanding Real-Time Analytics (RTA) in Testing

Real-Time Analytics in QA refers to capturing, processing, and
analyzing test data as it is generated. Instead of waiting for test
execution to complete, teams can monitor key metrics, detect
anomalies, and make decisions on-the-fly.

Applications of RTA in Testing:

B API Response Monitoring: Track live response times, error codes,
and latency during integration testing.

B Stress and Load Testing: Detect system bottlenecks instantly
under heavy traffic or concurrent users.

B Data Integrity Validation: For financial and healthcare systems,
anomalies such as duplicate transactions or inconsistent patient
records are identified in real time.

RTA transforms QA from a reactive process into a proactive, insight-
driven activity, enabling rapid triage and targeted debugging.

Why Combine DDT with RTA?

When DDT and RTA converge, testing becomes smarter, faster, and adaptive:

1. Smarter: Test outcomes provide actionable insights rather than static
pass/fail results.

2. Faster: Failures, bottlenecks, and anomalies are visible instantly via
dashboards.

3. Adaptive: Test flows can be dynamically adjusted based on live trends
in data and system behavior.

This combination ensures QA teams are not just executing scripts—they are
observing, learning, and reacting as the system evolves.
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Implementation Approach
1. Preparing Diverse Test Data Sources

Modern applications generate varied datasets:

B Structured Data: SQL queries, Excel sheets, CSV
exports

B Semi-structured Data: JSON/XML from REST or
GraphQL APIs

B Unstructured Data: Log streams, loT telemetry,
social media feeds

Proper data cleansing, normalization, and synthetic
data generation are critical for consistency and
meaningful testing results.

2. Integrating Test Frameworks

Depending on the technology stack, multiple
frameworks can be leveraged:

B Ul Automation: Selenium, Cypress
B Java-based Testing: JUnit, TestNG
B Python Automation: PyTest, Robot Framework

B API Testing: Postman, Rest Assured

Data-driven test cases can be implemented using
parameterization, data providers, or external data
bindings, allowing seamless iteration over large
datasets.

o

*higupayy

3. Real-Time Analytics Tools

Integrating analytics platforms enables live

monitoring and visualization:

B ELK Stack: Elasticsearch for indexing logs,
Logstash for processing, Kibana for dashboards

B Grafana + Prometheus: Real-time monitoring of
metrics and system health

m Business Intelligence Tools: Power Bl, Tableau
for advanced visualization and insights

Real-time dashboards allow testers to visualize
response times, error rates, and test coverage
metrics while tests are running.

4. Continuous Testing Integration

Modern DevOps practices demand QA to be
embedded in Cl/CD pipelines:

B Tools: Jenkins, GitHub Actions, GitLab CI/CD
B Metrics Captured:

» API response times under load

» Error distribution and severity

» Data coverage and validation success
rates

This integration ensures QA is continuous,
automated, and intelligent, reducing feedback
loops and accelerating release cycles.
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Use Cases Across Industries

1. Banking & Finance : Real-time
testing of transaction datasets
for fraud detection and anomaly
detection.

2. E-commerce Monitoring
checkout workflows, payment
processing, and inventory APIs live
during peak traffic.

3. Healthcare Continuous
validation of patient records and
medical device data streams for
compliance and integrity.

4. loT Applications: Real-time testing
of device telemetry streams for
predictive  maintenance and
alerting.

Challenges and Solutions

B Challenge: Large, inconsistent
datasets

» Solution: Apply data cleansing,
normalization, and synthetic
data generation.

B Challenge: High infrastructure
costs

» Solution: Leverage cloud-
based analytics platforms and
scalable pipelines.

B Challenge: Integrating multiple
tools

» Solution: Use open-source
frameworks with plug-and-
play connectors to simplify
orchestration.

The Future of DDT with Analytics

m Al-Powered Test Data Generation:
Simulate real-world scenarios
using synthetic data intelligently.

B Predictive Analytics: Identify
defect-prone modules before
deployment  using historical
patterns.

B Self-Healing Tests: Automatically
adapt  test scripts when
application changes break
workflows.

B Intelligent Dashboards: Combine
machine learning with analytics
to highlight critical failures
automatically.
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Conclusion

Data-Driven Testing combined with Real-Time
Analytics is no longer optional—it is essential
for modern QA. By separating test logic from
data and monitoring execution in real time,
organizations can deliver faster, more reliable,
and higher-quality software.

As applications grow increasingly complex
and data-intensive, DDT with RTA empowers
QA teams to move from static verification to
intelligent, adaptive testing, ensuring that
software not only works but thrives in real-
world scenarios.
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Digital Marketing Analyst,
Chennai

Antony Rqj is a Digital Marketing Analyst at IPCS Global, specializing in
creating and optimizing data-driven digital campaigns. With expertise in
SEO, SEM, and social media marketing (SMM), he develops strategies that
drive engagement, increase visibility, and generate measurable business
results. In addition to campaign management, Antony Raj leverages creative
skills in Canva and Photoshop to design visually compelling content that
complements marketing strategies across platforms. By combining analytical
insight with creative execution, he ensures campaigns are not only optimized
for performance but also resonate with target audiences. Passionate about
staying ahead in the ever-evolving digital landscape, Antony Raj continually
explores new trends, tools, and strategies to help brands achieve their
marketing objectives effectively and efficiently.

n the past, building a website demanded deep
technical knowledge and coding skills. Every
function and design element had to be manually
created by a web developer. But with the rise of
artificial intelligence (Al), the entire process of
web creation and content production has been
redefined. What once took weeks or months can
now be done in a matter of minutes — intelligently,
efficiently, and often without a single line of code.

The Rise of Al in Website Development

The global market for Al-powered website builders
was valued at around USD 3.17 billion in 2023 and is
projected to reach nearly USD 31.5 billion by 2033,
growing at an impressive annual rate of more than
25%. Small and medium-sized businesses (SMEs)
represent more than 60% of this adoption, largely

piziar

because Al tools drastically reduce costs and
development time.

This growth reflects a broader trend: as of 2025,
nearly 80% of companies use or are experimenting
with Al in at least one area of their operations.
Generative Al — which includes tools for text,
images, and web design — is expected to grow
from USD 14.8 billion in 2024 to over USD 80 billion
by 2030, signaling a major global shift toward
automation in digital creation.

The rise of no-code and low-code platforms has
already democratized web development, and Al
has accelerated this transformation even further.
Now, anyone with an idea can create a complete,
professional-grade website using simple text
prompts and guided tools.
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How Al Transforms Website Creation

Al doesn't just speed up the process — it
fundamentally changes how websites are
conceived and built.

With prompt-driven design, users can type a
simple instruction like “Create a modern coffee
shop website with a menu, reservation system, and
warm theme,” and the Al automatically designs the
layout, selects the color palette, adds images, and
writes the content. The site can then be customized
further by the user — no coding required.

Today, tools such as Wix Studio, Framer Al, and
Durable Al can build and publish complete
websites within minutes. Even traditional platforms
like WordPress have added built-in Al assistants for
layout suggestions and content generation.

A growing number of professionals are taking
advantage of this technology. Studies show that
over 55% of web designers use Al tools in their
design process, and 81% of developers report that
Al boosts their productivity by handling repetitive
tasks like debugging or code generation.

et users who




Al in Content Creation

While website design forms the
skeleton of a brand's digital
identity, content is its heartbeat.
And here too, Al has become a
transformative force.

By 2025, over 70% of content
marketers are using Al to help
brainstorm ideas, outline topics,
and draft or optimize copy.

Around 93% of marketers who rely
on Al tools say they use them to
produce content faster, and 81%
of B2B marketers actively use
generative Al for creating blogs,
emails, and ad copy.

Al tools like ChatGPT, Jasper,
and Writesonic can now produce
entire marketing campaigns —
from blogs and landing pages
to social media captions — in
a fraction of the time it takes
a human team. They can also
update existing articles, refine
SEO, and tailor messages to
different audience segments
automatically.

This speed and scalability are
invaluable for brands seeking to
maintain visibility across multiple
digital channels. Whether it's
refreshing product descriptions,

ﬂu'

@ e

n Adabwerd

i
B Ceswie

(ST
Nuigsen

generating headlines, or
creating personalized emails,
Al allows marketers to scale
content production  without
compromising consistency or
quality.

However, despite these
advantages, human creativity
remains irreplaceable. Al can
imitate tone and structure, but
it struggles to fully capture
emotion, storytelling, and cultural
nuance — elements that connect
deeply with audiences
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Benefits and Limitations

Advantages of Al-Powered Website Building:

*

* &6 o o

Speed : Websites can be created in minutes instead of weeks.

Accessibility: No coding or design expertise is needed.

Cost-Effectiveness: Ideal for small businesses and startups.

Built-in Optimization: Many tools automatically include SEOQ, analytics, and UXimprovements.

Scalability: Websites can be easily updated and personalized over time.

Disadvantages:

* 6 6 O 0 o

Limited Originality: Designs can look similar when many users rely on the same templates.
Reduced Flexibility: Custom, complex features may still require developers.

Security Risks: Al-generated code can contain vulnerabilities that need review.
Overdependence: Too much reliance on automation can reduce skill development.

Cost: Many advanced Al tools require paid subscriptions.

Brand Voice Issues: Al may not perfectly reflect a company’s unique tone or identity.

For newcomers, Al simplifies website creation dramatically, but when technical problems arise — such
as loading issues, broken links, or SEO errors — a lack of expertise can make troubleshooting difficult. In
contrast, professionals with web knowledge can leverage Al as a productivity booster while maintaining
quality and control
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The Future of Digital Creation

Al's role in web and content creation will only continue to expand. Websites that once required months
of planning and coding can now be completed in days, with Al reducing development time by up to 90%
for many businesses.

In the coming years, we can expect even more advanced capabilities:
® Adaptive Designs: Websites that automatically adjust based on user behavior or device type.

® Voice and Multimodal Input: Builders that respond to voice prompts or combine text, images, and
video creation seamlessly.

® Real-Time Optimization: Al that continuously improves site performance through live data.

Al will also drive hyper-personalization, creating unique user experiences for each visitor based on
preferences, location, or purchase history. Combined with predictive analytics, Al can help brands
anticipate what users need before they even ask.

Conclusion

Artificial Intelligence has evolved from a support tool into a central engine powering modern website
development and digital marketing. The combination of no-code platforms, prompt-based builders,
and Al-driven content generation has opene rs for entrepreneurs, creators, and organizations
worldwide.

While challenges such as limited customi
automation persist, the advantages — speed,

riences in minutes.
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Who Feeds the Ai?

Understanding Data Ownership

An IT Engineer and Artificial Intelligence specialist with
a Master of Science (MSc) in Al, combining expertise in
IT infrastructure with practical experience in deploying
machine learning solutions. Operates at the intersection
of theoretical Almodels and real-world applications, with
a focus on the human, ethical, and systemic dimensions
of technology. Committed to exploring how intelligent

Ajzal Nazar systems can be developed responsibly, ensuring
IT Engineer innovation aligns with equity, ethical considerations,

Kollam and the preservation of human dignity.

| J
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Artificial Intelligence (Al) models can write
essays, compose music, create art, and
even converse with human-like fluency. They e
can automate customer support, generate
realistic  marketing content, and even
assist in scientific research. Yet behind this
technological marvel lies an unsettling reality: ,
the vast majority of Al's “intelligence” comes o
from human data—our posts, messages,
images, videos, and creative work. This raises :
urgent questions about ownership, consent, =l
and ethics in the digital age. B &
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The Silent Data Harvest

Every day, humans create vast amounts of
content online. Photos of children’s first steps,
heartfelt blog posts, personal reflections,
reviews of local businesses—these are shared to
connect, to express, and to preserve moments.
Yet, when aggregated and processed by Al
training pipelines, these intimate expressions
often become mere data points, stripped of
context, ownership, or consent.

Tech companies often justify this by labeling
it “publicly available” data. On the surface,
this phrase sounds benign. But it's misleading.
“Publicly available” does not only mean
government records or open news articles. It
encompasses:

B A delicate watercolor painting shared on
DeviantArt.

B Vulnerable questions posted on a private
forum.

B Fanfiction written by a teenager for fun,
posted online.

B Personal videos uploaded to YouTube for
family members.

All of this, once meant to share human
experience, can be scraped, processed,
and repurposed for Al training without
acknowledgment. This isn't just data; it's
human life translated into numbers.

From Human Expression to Digital
Ghosts

Generative Al models learn patterns from this
data. Every conversationin a forum, every witty
comment, every heartfelt story contributes to
the model's knowledge. But this knowledge
comes without emotional understanding—
the machine doesn't “experience” grief, joy,
or love. Instead, it constructs a patchwork of
humanity, a “ghost in the machine” made from
fragments of real lives.

Consider an Al-generated poem. Whose
heartbreak doesit channel? When it composes
music, whose emotions are woven into the
melody? Each output is an aggregation of
countless human inputs, stitched together
without consent or compensation. Every Al-
generated art piece or article is indirectly
powered by the labor and creativity of millions.
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The Human Cost

The consequences of this invisible labor are
already being felt:

B Artists: lllustrators and digital creators
spend years developing unique styles,
only to see Al replicate and monetize their
work in seconds. Their creative identity is
effectively copied without attribution.

B Writers: Freelance authors, bloggers,
and content creators find themselves
competing with Al that has been trained
on their published work. Unique voices risk
being diluted in a flood of algorithmically

A ailhl generated content.
1‘ |I " ||| - B Patients: Personal health narratives

shared in online forums—detailing
struggles, milestones, and emotions—
can be scraped to train medical Al.
Their most private data becomes a tool
for corporate profit, often without their
knowledge.

A
A
A
A

g

B Children: Photos, videos, and voices of
children growing up online are used to
train facial recognition, voice synthesis,
and generative Al, shaping identities
without consent or control.

This is more than an intellectual debate;

it's a massive, non-consensual transfer of

value from individuals to corporate entities.

Human creativity and experience are

1\ being converted into training material for

||||i|; Al systems, often with no acknowledgment,
compensation, or choice.

"

ST

il The Myth of “Publicly Available”
The term “publicly available” has become a
legal and ethical loophole. Technically, an Al
may not “copy” content, but it learns from it,
extracting patterns, styles, and structures.
Copyright law wasn't designed to address
machine learning’s ability to learn without
duplicating in the traditional sense. It is a
gray area where human intuition clearly tells

|I‘if us something is wrong: taking someone's
deeply personal contributions for profit is
unethical, even if legally defensible.
This is not merely a question of ownership;
it is about ethical responsibility. What do
companies owe to the millions of humans
whose lives form the substrate of Al models?

.
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Ethical Solutions: What Could Be Done

The first step is consent. Individuals should have
the right to opt-in for their data to be used in Al
training. Rather than silently harvesting content,
Al companies could treat creators as partners,
not resources.

Second, attribution and compensation should
be integral. If an Al output heavily derives from
a particular artist, writer, or creator, that person
should receive recognition and possibly royalties,
similar to how music streaming services reward
artists per play.

Third, transparency and control matter. Users
should know if their data has contributed to
Al training and have the ability to remove it. A
“Right to Be Forgotten” from Al datasets would
allow people to reclaim their digital presence,
even after it has been absorbed into training
sets.

The Al Mirror: Reflecting Humanity

Al doesn't just replicate tasks—it mirrors us.
The data that trains these models reflects our
creativity, our biases, our emotions, and our
experiences. The Al boom is a reflection of
humanity, a collective digital consciousness
stitched together without permission.

Yet this mirror also raises questions: Are we
trading our digital soul for convenience? Are
we allowing corporations to own the essence
of human creativity while reaping profits? And
if Al's outputs are built on our experiences, who
really owns the future of creative labor?

Moving Towards Responsible Al

The solution requires building a new ethical
architecture around Al development:

1. Sacred Consent : Explicit, informed,
revocable consent should be mandatory
before human-created content is used. The
culture of silent scraping must end.

2. Economy of Influence: Recognition,
attribution, and compensation for human
contributors should be baked into Al systems.
Human creativity is not just a resource—it is a
partner in the Al economy.

3. Right to Reclaim Digital Shadows:
Mechanisms should exist to remove an
individual's contributions from Al training
sets. Humans must retain agency over their
digital identity and expression.
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Conclusion : Who Owns the Al Future?

Generative Al is a powerful tool, but it is built upon the lives, work, and experiences of millions of humans.
The question of ownership is more than legal—it is moral. Every Al-generated song, article, or image has
a lineage tracing back to human experience. Ignoring this reality risks commodifying the essence of
humanity.

The data behind Al is not just information—it is a mirror of collective human existence. If we fail to establish
ethical standards, consent mechanisms, and fair attribution, we risk building a digital future where human
creativity is exploited without acknowledgment.

As we stand at the precipice of Al-driven change, the conversation is urgent. The digital footprints of our
lives—the laughter, the grief, the creativity—should not be silently harvested. Instead, they should inform
an Al ecosystem built on respect, fairness, and human dignity. The soul of our future is being written now.
The question remains: will we have a voice in the story?
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Whispering to Machines
The Emerging Art of

Prompt Design

1
Al Fayad S. R is recognized as a performance-focused digital marketer with E
over three years of experience in developing strategies that have consistently |
driven strong business outcomes. His approach is known for blending data- E
driven decision-making with creative problem-solving to enhance brand !
visibility, engagement, and conversions across digital platforms. He is often 2!
described as someone who specializes in designing integrated campaigns -
that bring together SEO, content marketing, paid advertising, and social !
media to deliver measurable ROI. Colleagues note that what excites him most i
about digital marketing is its constant evolution—he is said to stay ahead by !
experimenting with new methods, analyzing performance data, and refining |

E

1

1

1

1

AlFayad SR strategies to achieve maximum impact. He believes that collaboration is
Digital Marketing Analyst key to success and invites others to connect and explore opportunities to
Attingal expand their digital presence together.

Artiﬁciol Intelligence is no longer a far-off concept from science fiction. It's here—writing our blog posts,
curating our ads, summarizing our research, even helping draft legal or technical documents. But
behind every impressive Al result lies something subtle yet powerful: the human ability to ask the right
question in the right way. This is the emerging art and science of prompt engineering—the language of
communication between humans and machines.

What Exactly Is Prompt Engineering?

In the simplest terms, prompt engineering means designing effective inputs—or prompts—to guide Al
systems such as ChatGPT, Gemini, Claude, or Copilot toward producing high-quality responses.

Think of it as writing a command that doubles as a creative brief.

Your words act as the GPS coordinates for Al-showing it what direction to take, what tone to adopt, and
how detailed to be.

For example:

A loose prompt like

“Tell me about business.”

will generate a broad, general response.

But a more carefully constructed prompt like

“"Write a 300-word article on three digital marketing strategies for small businesses in India in 2025,
with real-world examples.”

Yields a far more targeted, relevant, and useful result.
The difference between the two isn't the Al's intelligence—it’s the clarity of the human instruction.
Riziar Issue 38 | 39



Why Prompt Engineering Matters

Modern Al tools are astonishingly versatile. They
can compose poems, code software, analyze data,
or simulate business strategies. But none of these
outputs appear by magic.

Al doesn't understand our intentions the way
humans do. It predicts text based on the patterns it
has learned from vast datasets. So if your request is
vague, the outcome will be equally vague.

Prompt engineering ensures that:
® You save time by reducing endless edits
® You get sharper, more relevant answers

® You extract the best possible performance from
the system

In essence, it transforms Al from a generic assistant
into a personalized collaborator.

The Psychology of Talking to Machines

What makes prompt engineering fascinating is
that it's not about coding—it's about conversation.

You're not programming with logic symbols; you're
communicating with language, emotion, and
nuance.

Consider this example:
Prompt 1:
“Write a speech about climate change.”
Result: A factual, neutral overview.
Prompt 2:

“Imagine you are a passionate high school
student speaking at an environmental rally.
Write a two-minute speech on climate
change filled with emotion and urgency.”

Now, the Al adjusts tone, vocabulary, and
rhythm to suit the role and audience.

The takeaway?

Prompt engineering is not just about what you ask,
but how you ask. It's part logic, part psychology,
and part storytelling.
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Six Goldeﬁ Rules for Crafting Powerful Prompts

Like any art form, prompt engineering has
techniques you can master. I-lere are six that
consistently deliver better results:

1. Be Specific

Avoid generalities. Instead of “Tell me about SEOQ,”
try:

“List five actionable SEO techniques that small
e-commerce brands can use in 2025."

2. Provide Context .
Give the Al a role or situation:

“You are a financial advisor writing a LinkedIn post
for young professionals about why they should start
investing early.”

3. Define Format and Style
Specify structure and tone:

“"Write as a friendly blog post using simple language

®iziar

and short paragraphs.”

4. Set Boundaries

Control length or format:

“"Summarize this in under 150 words.”

"Create a comparison table for pros and cons.”
5. Use Step-by-8tep Instructions

For complex tasks, break them down:

“First list three popular e-learning platforms, then
explain one advantage and one drawback of
each.”

6. Assign Roles

Role-based prompts often generate the richest
responses:

“You are a travel consultant. Suggest a seven-day
itinerary in Japan f.or a family with kids."

— ... it H
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Prompt Types at a Glance

Prompt Type Example

Instructional “Explain cryptocurrency mining in simple terms.”

Role-based “You are a chef. Design a healthy dinner menu.”

Comparative "Compare Shopify and WooCommerce for small businesses in
a table.”

Creative Write a bedtime story about a robot who learns to paint.”

Analytical Summarize the 2024 renewable energy trends.”

Process-driven List the steps to start a podcast, including necessary
equipment.”

Each type servés a unique purpose—informing, comparing, analyzing, or inspiring.

0
The Iterative Nature of Prompting
0 Even seasoned users don't get the perfect
( answer on the first try.
! Prompt engineering is an iterative process,
1 much like sculpting—you refine until the final
v form emerges.
1 A typical workflow looks like this:
ﬁ @ 0 0 1. Write your initial prompt.
e / 1 2. Review the Al's output.
4 3. Revise the wording or add more context.
I % 1 4. Repeat until the result feels just right.
} ~ You might say things like:
0 L 1 1 "Regenerate this with a more persuasive
i 1 0 ) tone."
- 0) y “Simplify this for a younger audience.”

0 i Every cycle improves both the prompt and
your understanding of how Al “thinks.”

A Skill for the Modern Professional

) Prompt engineering isn't confined to coders
5 or data scientists. It's quickly becoming a
universal skill across industries.

il
1 . ® Marketers craft campaigns and social
content.
R 1
® Teachers create lesson plans and quizzes.
® Developers debug and document code.
® Writers brainstorm stories and headlines.
® Entrepreneurs generate business plans

and market insights.

A decade ago, learning how to search Google
efficiently was a competitive edge.

Today, knowing how to communicate
effectively with Al plays the same role.
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The Future of Prompt Engineering

As Al systems evolve, will prompt engineering
become obsolete? Not quite.

If anything, it's transforming into a new profession.
We're already seeing titles like Al Interaction
Designer and Prompt Consultant appear on job
boards.

Future Al models might even collaborate
interactively—asking you clarifying questions before
responding. But the human ability to sense tone,
intent, and audience will remain irreplaceable.

about
and

Prompt engineering, then, isn't
instructions—it's about empathy,
creativity in the age of algorithms.

just
clarity,

mmmmmm

The Final Word: Communication reimagined

At its heart, prompt engineering
rediscovering the power of language.

is about

It bridges human imagination and machine
intelligence, turning ideas into actions through
words.

Whether you're a student, an entrepreneur, or a
professional writer, learning to “speak Al" is quickly
becoming a core skill of the digital era.

So the next time you open ChatGPT or any Al tool,
remember this simple truth:

The better you talk to Al, the better it talks back to
you.

And in a world increasingly powered by artificial
intelligence, that's not just a skill—it's a superpower.
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Connected Homes
Technology at ' ~
the Heart of
Smart Living
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Fareeda PA
Jr. Project Engineer
Calicut

Embedded Engineer with expertise in designing
and developing microcontroller-based systems
for loT, consumer electronics, and industrial
applications. Skilled in C/C++, Python, and real-
time operating systems (RTOS), with hands-on
experience in sensor integration, communication
protocols (Wi-Fi, Bluetooth, Zigbee), and firmware
development. Adept at optimizing system
performance, power efficiency, and reliability.
Experienced in debugging hardware-software
interactions, prototyping, and deploying scalable
embedded solutions. Passionate about leveraging
emerging technologies to create intelligent,
connected devices that enhance everyday life.

he vision of a home that can “think”

and “act” has transitioned from science
fiction to reality, thanks to the convergence
of embedded systems and the Internet of
Things (loT). Today, smart homes are no
longer a futuristic luxury—they are increasingly
becoming integral to everyday life. Advances
in  microcontrollers, sensors, connectivity
protocols, and artificial intelligence have
enabled devices that not only respond to
user commands but also make autonomous
decisions to improve convenience, efficiency,
and security.
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Defining a Smart Home

A smart home is a residence equipped with
interconnected devices that canbe monitored,
controlled, and automated remotely. These
devices communicate with each other and
with homeowners over the internet, creating
a cohesive ecosystem. Common examples
include voice-controlled assistants like
Amazon Alexa, smart thermostats, intelligent
lighting systems, video doorbells, and security
cameras.

The objective of a smart home is to enhance
comfort, safety, energy efficiency, and
accessibility, often operating without direct
human intervention. Behind this automation
lies the hidden intelligence of embedded
systems.

Embedded Systems: The Brain of Smart
Homes

Embedded systems are specialized computing
units designed to perform dedicated tasks
efficiently. Unlike general-purpose computers,
they are optimized for real-time sensing,
control, and communication. In smart homes,
every loT device—from a light switch to a smart
refrigerator—relies on embedded processing.

1. Sensing the Environment

Sensors act as the eyes and ears of smart
devices, while embedded microcontrollers
serve as the brain:

¢ Temperature and humidity sensors in
thermostats regulate climate.

¢+ Motion sensors in cameras and lighting
systems detect movement.

¢ Gas and smoke detectors monitor air
quality for safety.

The embedded system interprets this data
and triggers actions in real-time, providing
intelligence at the edge.

2. Local Data Processing

Modern embedded processors such as
ESP32, STM32, and ARM Cortex-M can handle
computations locally, reducing latency,
improvingreliability,and enhancing privacy. For
instance, a smart lock can verify a fingerprint
and grant access without cloud dependency,
ensuring faster response times.
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3. Connectivity Management

Embedded systems manage wireless

communication protocols critical for loT

integration:

* Wi-Fi for high-speed internet
connectivity.

+ Bluetooth Low Energy (BLE) for wearables
and short-range communication.

¢ Zigbee and Z-Wave for low-power mesh
networks connecting multiple devices.

Firmware within the embedded system
optimizes when and how devices
communicate, ensuring energy efficiency
and seamless integration.

4. Control and Automation

Embedded systems execute programmed
logic or lightweight Al models to automate
actions:

¢+ Smartthermostatslearnuser preferences
and adjust room temperature
accordingly.

¢ Lighting systems dim automatically
based on ambient light levels.

+ Smartlocks engage or disengage based
on occupancy detection.

This real-time decision-making is what
transforms ordinary devices into intelligent
assistants.

5. Energy Efficiency

Since many loT devices remain powered
continuously, embedded systems are
designed for low power consumption.
Devices can enter sleep modes and activate
only when necessary—for example, motion
sensors wake up only upon detecting
movement—extending battery life while
maintaining responsiveness.
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Benefits of Embedded loT in Smart Homes

The integration of embedded systems with loT
devices offers multiple advantages:

¢ Convenience: Devices can be controlled
via smartphones, voice assistants, or pre-
programmed routines.

¢ Energy Savings: Smart meters and thermostats
optimize electricity usage, reducing utility bills.

¢ Security: Real-time alerts from cameras,
motion detectors, and alarms enhance home
safety.

¢ Accessibility: Devices assist elderly or
differently-abled residents by automating
routine tasks.

¢ Customization: Personalized automation
routines, such as scheduling lights or coffee
machines, improve lifestyle convenience.

Challenges in Smart Home Embedded Systems

Despite their growth, smart homes face several
hurdles:

1. Cybersecurity Risks — Each connected device
is a potential target. Inadequate security can
expose personal data or allow unauthorized
access.

2. Interoperability Issues - Devices from
different manufacturers may not communicate
effectively. Standards like Matter aim to address
this, but fragmentation persists.

3. Privacy Concerns — Continuous data collection
about user behavior raises privacy issues if data
is misused.

4. Cost and Complexity - Initial investment
and installation complexity can discourage
adoption, despite long-term benefits.

The Road Ahead: Al, Edge Computing, and 5G

The future of smart homes lies in embedding Al and
machine learning into loT devices, often referred to
as TinyML. Devices can make predictions locally,
such as distinguishing between a family member
and a stranger on a smart camera, minimizing false
alarms without cloud intervention.

The rollout of 5G networks and ultra-low-power
microcontrollers will enable faster communication,
longer device lifespans, and seamless integration
of multiple smart devices. Emerging energy
harvesting technologies—such as solar, vibration, or
thermal energy—promise to reduce dependence on
batteries entirely, making devices more sustainable.
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Machine Learning througﬁ

Nature's Lens
How Al Models Mirror the
Animal Kingdom

Introduction: Why Analogies Make Al Friendly

Artificial Intelligence (Al) is quietly shaping our daily
lives. When Netflix suggests your next favorite show,
when Gmail nudges spam into a folder, or when
software spots early signs of disease in medical
scans—that's Al at work.

At the core of these innovations lies Machine Learning
(ML), the process of teaching computers to detect
patterns and make decisions. For many, ML feels
intimidating. Terms like Support Vector Machine,
Neural Network, and Random Forest sound complex,
and the math behind them can feel alien.

Yet, each ML algorithm has its own personality. Some
are focused and straightforward, others collaborative,
precise, or adaptable. Remarkably, these ‘characters’
often resemble instincts we observe in the natural
world. By comparing ML models to animals, we can
strip away the jargon and see Al as a living ecosystem
of intelligence.

piziar

Aravind Praveen
IT Engineer, Kochi

Aravind Praveen is an IT Engineer at
IPCS Global, specializing in Python,
Data Science, Machine Learning, Deep
Learning, and Computer Vision. He
mentors students in building practical
Al projects, leveraging tools such as
DeepFace for face recognition, MediaPipe
for gesture and pose detection, and
YOLO for object detection, ensuring a
strong balance of theory and hands-on
experience. At IPCS, Aravind is dedicated
to bridging the gap between academia
and industry, simplifying complex
concepts, and equipping learners with
career-ready skills. His mission is to inspire
the next generation of professionals to
innovate and thrive in an Al-driven world.
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Linear Regression: The Ant

Ants are efficient and focused, always following a straight path to food.
Linear Regression behaves similarly. It predicts outcomes using a simple,
straight-line relationship between variables:

Y=Bo+PBX+e
O Bo is the starting point.
¢ B, is the slope (how much Y changes with X). N
O eis the small error inherent in predictions. /

Think of plotting students’ exam scores against study hours. The line of
best fit predicts that more study usually leads to higher marks—just as
ants take the most direct route to food. ’

Strengths: Simple, interpretable, and effective for linear patterns. Ay

Limitations: Struggles with non-linear data and outliers.

Linear Regression is widely used—from predicting house prices to
forecasting sales trends. Like ants, it may be simple, but it gets the job
done efficiently.

Decision Tree: The Owl

Owls are wise observers, making calculated decisions. Decision Trees
mimic this wisdom by breaking problems into a series of logical choices.

Example: Deciding whether to go outside.
¢ Isitraining? Yes - Stay indoors. No - Next question.
¢ Isittoo hot? Yes > Play in the shade. No - Enjoy the sun.

Decision Trees select branches based on information gain, splitting
data in the most effective way. They are intuitive and transparent: a
bank officer or doctor can easily explain decisions derived from them.

At

Strengths: Highly interpretable, logical, useful in healthcare and
finance.

Limitations: Can overfit, and small data changes may drastically alter
the tree. \

Like owls, Decision Trees are thoughtful, reliable, and transparent—
though not infallible.

Random Forest: The Wolf Pack

Wolves are strongest in packs, coordinating to increase their chances of
survival. Random Forests operate on the same principle.

Instead of a single tree, Random Forest builds hundreds, each trained
on slightly different data. Predictions are aggregated through majority
vote (classification) or averaging (regression).

Use Case: Fraud detection. One tree might miss a suspicious
transaction, but a forest of trees identifies unusual patterns collectively.

Strengths: Reduces overfitting, highly accurate.

Limitations: Less interpretable, computationally intensive.

Like wolves, Random Forests thrive on collaboration, leveraging
collective intelligence to solve complex problems.
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Support Vector Machine (SVM): The Hawk

Hawks are precise hunters, defining clear
== boundaries. SVMs do the same, finding the sharpest
= line (hyperplane) separating categories.

= For spam detection, an SVM maximizes the margin

o between spam and non-spam emails. When data
isn't linearly separable, SVM uses the kernel trick to
lift data into higher dimensions for clear separation.

Strengths: Excellent for high-dimensional data,
precise classification.

Limitations: Slow on large datasets, requires careful
parameter tuning.

Like hawks, SVMs bring clarity and precision, making
them ideal for critical classification tasks.

Neural Network: The Octopus

The octopus is intelligent, adaptable, and capable
of multitasking with its eight arms. Neural Networks
mirror this versatility.

B Layers of neurons process input data.

B Early layers detect simple features; deeper layers
recognize complex patterns.

B Applications include image recognition, speech
translation, generative Al, and autonomous
driving.

Strengths: Extremely flexible, powerful, adaptable.

Limitations: Requires massive data, high computing
power, and is often a black box.

Like the octopus, Neural Networks excel in complex,
dynamic environments.

—md ChRE e D U

Naive Bayes: The Elephant Herd

10
Elephants are loyal, social, and reliable. Naive Bayes

e works similarly, classifying data using probabilities.

It assumes feature independence (the 'naive’ part)
yet often performs surprisingly well in practice.
Popular for spam detection, sentiment analysis, and
document categorization, Naive Bayes is fast and
scalable.

Strengths: Simple, efficient, dependable.

Limitations: Assumes feature independence, may
struggle with correlated features.

Like elephants, Naive Bayes sticks together,
providing steady, reliable guidance.
®iziar Issue 38 | 53
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Key Formulas

Linear Regression: Y = 3o + 1 X + €

Neural Network: y = f(X w;ix; + b)

Naive Bayes: P(C|X) = P(X|C) * P(C) / P(X)

Detailed Summary Table

Model Analogy Key Trait Strength Limit Use Cases
Linear Ant Straight Interpretable, Fails with Sales forecasting,
Regression forward efficient nonlinear data, housing prices
simplicity sensitive to
outliers
Decision Tree Oowl Logical and Easy to Overfits easily, Credit scoring,
structured | visualize, flexibl unstable medical diagnosis
Random Wolf Pack Collective | Robust, reduces Slower, less Fraud detection,
Forest strength overfitting interpretable recommendation
SVM Hawk Sharp High accuracy, Slow on Spam detection,
separation handles big data, handwriting
dimensions parameter recognition
tuning
Neural Octopus Adaptive Powerful for Data-hungry, Self-driving, Al
Network intelligence vision & NLP compute- assistants
heavy
Naive Bayes Elephant Grouping Fast, works with Assumes Spam filtering,
Herd with memory text independence @ sentiment analysis

mogazine
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Closing Reflections

Machine learning is more than math—it is instinct, strategy,
and adaptation. Some models are simple and clear like
ants and owls. Others rely on collaboration like wolves,
precision like hawks, adaptability like octopuses, or
reliability like elephants.

No single algorithm is ‘best.” The key is choosing the
right model for the right problem—just as nature selects
the best animal for the challenge at hand. By seeing ML
through the lens i kingdom, Al becomes not
just understand intuitive, and alive.
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The Power of Precisi
RTOS iIn the Era of Intelligent Machines

Driven by astrong passion forEmbedded Systems and loT, | specializein
designing and developing real-time intelligent solutions. My expertise
spans across platforms such as Arduino, STM32, PIC, 8051, ESP8266,
NodeMCU, and Raspberry Pi, enabling me to create prototypes that
seamlessly evolve into scalable, connected systems. Proficient in
Embedded C, Python, and communication protocols (UART, I12C, SPI), |
integrate sensors and hardware components to build smart, adaptive
applications. My focus lies in automation, innovation, and continuous
Embedded Engineer learning, ensuring the delivery of efficient, reliable, and future-ready
Bangalore solutions in the dynamic world of embedded intelligence and loT.

| y,

Adharsh Santhosh

n a world where technology touches every
facet of life, embedded systems have evolved
far beyond simple control units. They are now
the silent brains behind intelligent, connected,
and responsive machines. At the center of this
evolution lies the Real-Time Operating System
(RTOS) — the invisible conductor that synchronizes
hardware and software to perform with absolute
precision.

Whether guiding an autonomous drone,
controlling arobotic arm, ormonitoring a patient’s
vitals, an RTOS ensures that every event happens
exactly when it should — not a millisecond too
soon or too late.
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Understanding RTOS

A Real-Time Operating System
(RTOS) is specialized system
software designed to manage
hardware resources, execute
multiple tasks simultaneously,
and guarantee deterministic
(predictable) timing behavior.
Its reliability and precision make
it essential for mission-critical
and time-sensitive applications
where delays are simply
unacceptable.

Core Features of an RTOS

» Task Scheduling: Efficient
allocation of CPU time using
priority-based or preemptive
scheduling.

» Deterministic Response:
Predictable performance,
even under heavy system
load.

» Inter-Task Communication:
Safe and seamless data
sharing through queues,
semaphores, and mutexes.

» Interrupt Handling: Instant
response to hardware signals
and external triggers.

» Memory & Resource
Management: Stable
allocation of stack, heap,
and I/O resources.

Why RTOS Matters
» Enablestrue multitaskingand
real-time responsiveness.

» Scales efficiently for complex
embedded applications.

» Ensures long-term reliability
and operational stability.

» Maximizes CPU utilization
under strict timing
constraints.

......
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Architecture of an RTOS-Based
Embedded System

1. Hardware Layer - Microcontrollers
or SoCs such as STM32, ESP32, or ARM
Cortex.

2. Kernel — The RTOS core that manages
task scheduling and timing.

3. Tasks/Threads - Independent
execution units performing specific
operations.

4., Communication Mechanisms -
Queues, semaphores, and events
enabling synchronization.

5. Middleware — Components like network
stacks, file systems, and communication
protocols.

6. Application Layer — The user-defined
logic that drives device functionality.

Applications of RTOS in Embedded

Systems

® Automotive: Engine control, airbag
systems, and ADAS.

® Industrial Automation: PLCs, robotics,
and process control.

® Medical Equipment: Life-support and
diagnostic devices.

® |oT Devices: Real-time sensing and
actuation.

® Aerospace & Defense: Flight control,
radar, and autonomous drones.

® Consumer Electronics: Smart
appliances, drones, and wearables.

Industries Where RTOS Dominates

® Automotive: Used in ECUs, aqirbag
systems, and autonomous modules.

® ® Industrial Automation & Robotics:
Powers robotic arms and CNC systems.

® Aerospace & Defense: Operates in
flight and radar control systems.

® Healthcare: Drives pacemakers,
ventilators, and portable diagnostic
devices.

® |oT & Telecom: Manages
communication, low-power operation,
and network synchronization.

® Consumer Electronics: Found in smart
TVs, drones, and home automation
devices.

aiziar Issue 38 | 58

mmmmmm



Advanced Horizons: The Future
of RTOS

Modern RTOS platforms are no longer
limited to timing precision—they're
becoming smarter, safer, and more
connected.

® Real-Time Security & Safe RTOS :
Built-in encryption, secure boot,
and fault-tolerant kernels.

® Cloud-Connected RTOS
Integration with AWS FreeRTOS
and Azure RTOS for OTA updates
and cloud management.

® RTOS with Edge Al : Blending Al
inference with real-time control
for intelligent automation.

® Symmetric Multiprocessing (SMP)
: Multi-core support for parallel
task execution.

® Hybrid Systems : Combining Linux
for complex tasks with RTOS for
real-time operations.

® \Virtualization & Containers
Safe partitioning and resource
isolation  for  high-reliability
systems.

® Energy-Aware RTOS : Adaptive
scheduling and low-power
management for loT devices.

® Real-Time Networking : Time-
Sensitive Networking (TSN) for
deterministic data transfer.

The Road Ahead

The future of RTOS is deeply
intertwined with Al, loT, and 5G.
Expect to see it enabling ultra-low
latency systems in autonomous
vehicles, smart factories, advanced
healthcare devices, and space
applications. As  cybersecurity
becomes mission-critical, secure
RTOS kernels will play a pivotal role
in protecting connected systems.

From predictive maintenance in
Industry 4.0 to onboard intelligence
in drones and satellites, RTOS is set
to drive the next era of real-time,
data-driven innovation.

enogoar
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Conclusion

An RTOS is far more than an operating system — it is the heartbeat of modern embedded
intelligence. By orchestrating every microsecond with surgical precision, it empowers devices to
think, react, and evolve in real time. As the boundaries between physical and digital worlds blur,
RTOS will remain the invisible force ensuring that innovation runs—precisely—on time.
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Cryptography in Embedded Devices
Securing loT and Industrial Systems

Abhayaijith Sunil is a Junior Project Engineer with practical
experience in embedded system design and development,
bringing a solid foundation in IDE-based programming,
embedded hardware interfacing, and PCB design using
contemporary electronic design tools. Demonstrates
proficiency in Embedded C and Python, facilitating the
creation of efficient hardware—-software integrated solutions.

Abhayajith Sunil Driven by a strong interest in innovation and practical
Jr PE- Embedded problem-solving, with a focus on contributing to projects that

Trivandrum

enhance automation and intelligent system development.
- : J

In today's interconnected world, embedded devices—from loT sensors and controllers to
industrial systems—are processing and transmitting sensitive information at an unprecedented
scale. Securing these devices is not optional; it is critical. Cryptography serves as the cornerstone
of embedded security, protecting against data breaches, eavesdropping, unauthorized
manipulation, and malicious attacks. From consumer electronics to industrial automation,
cryptography ensures trust, integrity, and confidentiality across diverse applications.

Why Cryptography Matters in Embedded Systems

Embedded devices operate in environments where security is vital. Sensors monitoring industrial
equipment, controllers managing criticalinfrastructure, or smarthome devices collecting personal
data all handle information that, if compromised, could have severe consequences. Unlike
general-purpose computers, embedded systems face unique constraints: limited processing
power, memory, and energy. As attacks grow increasingly sophisticated, implementing strong
cryptographic mechanisms within these constraints has become a defining challenge for
engineers.
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Key Cryptographic Requirements and Constraints

Implementing cryptography in embedded platforms requires
balancing security, performance, and resource efficiency:

B Resource limitations : Many microcontrollers have restricted
memory, low clock speeds, and finite energy sources.
Cryptographic primitives must therefore be lightweight
and optimized for performance without draining system
resources.

B Efficiency : Algorithms such as AES (Advanced
Encryption Standard) have become the default choice
in many embedded applications due to their efficiency,
standardization, and robust security profile.

B Scalability : Devices deployed in industrial or loT networks
must support long-term, reliable cryptography even as the
ecosystem grows.

Symmetric vs. Asymmetric Cryptography

Symmetric cryptography is commonly used in embedded
devices due to its speed and low computational overhead.
Block ciphers like AES or lightweight algorithms such as KLEIN
and LED are ideal for encrypting data at rest and in transit.
Symmetric encryption relies on a single shared key for both
encryption and decryption, making it fast and efficient for
continuous communication.

Asymmetric cryptography, using key pairs for encryption,
digital signatures, and key exchange, is more computationally
intensive. Its primary use in embedded systems is in secure boot,
firmware updates, and initial key agreement, rather than real-
time data encryption.

Lightweight Cryptography for Resource-Constrained
Devices “

For-devices with stringent performance, energy, or cost
constraints, lightweight cryptographic algorithms are critical.
Examples include:

® KLEIN and LED: Efficient block ciphers designed for
microcontrollers and loT devices.

m KHAZAD and KCipher-2: Offer strong security with minimal
processing and memory overhead.

While AES remains widely used, these lightweight alternatives
provide practical trade-offs between security and embedded
constraints.

Secure Key Management

Acriticalaspect of embedded cryptographyis key management.
Protecting secret keys from physical extraction, firmware
attacks, or side-channel threats is paramount; compromise of
a single key can jeopardize the entire system.

Hardware Security Modules (HSMs), Trusted Platform Modules
(TPMs), and secure enclaves are commonly deployed to
safeguard keys. Designers must carefully balance security
with cost and integration complexity when choosing the right
solution for a device.
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Firmware Updates and Secure Boot

Embedded devices rely on cryptography to ensure
the authenticity and integrity of firmware updates.
Mechanisms such as digital signatures confirm
that updates originate from trusted sources, while
symmetric or asymmetric encryption prevents
unauthorized code injection.

Secure boot processes verify firmware signatures
before execution, protecting devices from
malicious modifications or persistent malware.
These mechanisms are crucial in industrial
systems, automotive electronics, and critical loT
applications.

Authentication and Data Integrity

Cryptography provides essential authentication
and data integrity guarantees. Embedded systems

i,
-

i
dlin

> t#-t ol

mogazine

Sosm °

Wit

use Message Authentication Codes (MACs),
HMACs, and digital signatures to ensure data
originates from trusted sources and has not been
tampered with in transit. These measures are vital
in sectors such as healthcare, automotive, and
industrial control, where reliability and trust are
non-negotiable.

Post-Quantum Cryptography

The rise of quantum computing threatens
traditional public-key algorithms such as RSA and
ECC. In response, post-quantum cryptographic
algorithms—including Kyber and Dilithium—

are being standardized by NIST for embedded
deployment. These quantum-resistant methods
are gradually being integrated into microcontrollers
and TPMs, ensuring embedded devices remain
secure against future threats.
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Real-World Applications

Embedded cryptography is deployed across a
wide spectrum of industries:

B Automotive: Protecting vehicle-to-everything
(V2X) communications and onboard diagnostics.

B Banking and Payment Systems: Securing ATMs,
POS terminals, and mobile payment devices.

B Industrial loT: Ensuring data integrity in sensors
and controllers in factories and utilities.

B Healthcare: Protecting patient data in
connected medical devices.

B Supply Chain & Tracking: Authenticating
devices and tracking assets securely.

Each application presents unique requirements
such as real-time performance, extended battery
life, regulatory compliance, and cost constraints,
requiring careful algorithm selection and
integration.

Future Directions

The future of cryptography in embedded devices
includes:

B  Quantum-resistant algorithms: Integration of
post-quantum cryptography to secure next-
generation devices.

B Hardware acceleration: Using dedicated
modules to improve encryption speed without
overloading the CPU.

B |oTplatformintegration: Seamlesscryptography
libraries for secure communication across
diverse networks.

B Security-by-design: Embedding robust
cryptography from the start, rather than as an
afterthought.

Manufacturers are developing libraries, such as

STMicroelectronics’ X-CUBE-PQC, to simplify

implementation of advanced cryptographic

functions in embedded systems.
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Conclusion

Cryptography is no longer optional in
embedded systems—it is fundamental for trust,
security, and resilience. Lightweight algorithms
like AES, KLEIN, and LED, combined with secure
key management, authenticated updates, and
a forward-looking approach toward quantum
resistance, define this dynamic field.

Siziar

Embedded engineers must balance security,
performance, and resource constraints while
keeping pace with evolving threats. Properly
implemented cryptography ensures that the
devices at the heart of modern loT, industrial,
and consumer ecosystems remain reliable,
secure, and future-ready.
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Generative Al

In Cybersecurity
Ally or Adversary?

Deekshitha S
IT Engineer
Mysore

Passionate about the intersection of data and

technology, | work as an IT Engineer specializing

in building solutions that transform raw data

- into business value. My expertise spans Python,

Machine Learning, SQL, Power Bl, and Tableau,

. enabling me to design smart automation

~ systems, seamless data pipelines, and interactive

' dashboards that simplify complex information

/ into actionable insights. With a solid foundation

in programming and data science, | combine

technical proficiency with analytical thinking

to deliver measurable results. Committed to

_ continuous learning and innovation, | leverage

-~ emerging tools and methodologies to stay ahead

in the evolving IT and analytics landscape. My

ultimate goal is to help organizations harness

. data as a powerful asset for smarter decisions and
long-term success.

n today's fast-paced digital landscape,
Generative Artificial Intelligence
(Generative Al) is transforming industries at
an unprecedented rate. From automating
content creation to enhancing customer
support, its capabilities are remarkable. Yet,
: with these advancements comes a pressing
- concern: in cybersecurity, Generative Al is
- both a potent ally and a potential weapon.
~ Organizations face the challenge of
‘harnessing Al responsibly while defending
gainst its misuse.
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Generative Al as a Cybersecurity Ally

Generative Al offers unparalleled potential to
strengthen cybersecurity defenses. Its ability
to analyze massive datasets, detect subtle
patterns, and generate predictive insights makes
it indispensable for modern security operations.
By learning normal system behaviors, Al can flag
anomalies that may indicate cyberattacks, such
as unusual login attempts, irregular data flows, or
system configuration changes.

One of its most powerful applications is in
simulating attack scenarios. Al-driven tools can
model potential malware behavior or. network

o]

The Dark Side: Generative Al as a Threat

However, the same capabilities that empower
defenders can be exploited by cybercriminals.
Generative Al enables attackers to automate and
scale sophisticated attacks that were previously
impractical. One prominent concern is Al-
generated deepfakes—highly realistic audio, video,
or text impersonations of executives, public figures,
or trusted partners. These can be leveraged in
phishing campaigns, financial fraud, or corporate

Piziar
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intrusions, allowing security teams to identify and
patch vulnerabilities proactively. Generative Al
also automates real-time incident response. For
example, during a ransomware attack, Al can
isolate affected systems, notify administrators,
and implement countermeasures instantly. This
automation accelerates response times, reduces

human error, and enhances overall resilience
against sophisticated cyber threats.
Moreover, Al supports continuous threat

intelligence. By analyzing historical attack patterns,
it can predict emerging threats and recommend
defensive strategies, enabling organizations to stay
ahead in a constantly evolving threat landscape.

N T

e'sfoionoge, often bypassing traditional security
measures.

Generative Al also facilitates automated malware
creation. Attackers can design ransomware,
viruses, and phishing campaigns tailored to
specific vulnerabilities. By continuously modifying
malicious code, Al-generated attacks can evade
conventional antivirus and intrusion detection
systems, creating a dangerous arms race between
attackers and defenders.
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Striking the Right Balance

Successfully leveraging Generative Al in
cybersecurity requires strategic oversight
and responsible implementation.
Organizations must integrate Al-powered
security solutions capable of real-time
detection, automated analysis, and
predictive modeling. Major cybersecurity
vendors—including Microsoft, IBM,
and Palo Alto Networks—are already
embedding Generative Al into their
platforms to enhance threat intelligence
and accelerate incident response.

Human oversight remains essential. While
Al can flag anomalies and recommend
actions, expert interpretation is critical for
validating threats, prioritizing responses,
and making high-stakes decisions.
Security teams must continuously
educate themselves on emerging Al-
driven threats, including deepfakes,
Al-crafted phishing campaigns, and
adaptive malware.

Collaboration across industries is also key.
Sharing Al-powered threat intelligence
enables faster recognition of attack
patterns, fostering a collective defense
that can mitigate risks more effectively
than isolated efforts. Ethical and legal
considerations, particularly around data
privacy and Al deployment, must also
guide implementation.

Real-World Impact

Recent events illustrate Generative
Al's dual-use nature. Al-driven security
systems have successfully detected
anomalies in  enterprise  networks,
preventing ransomware outbreaks and
reducing response times. Conversely,
researchers have demonstrated Al's
capacity to generate realistic phishing
emails and deepfake videos targeting
executives, highlighting the technology's
potential for misuse.

These cases underscore a critical insight:
Generative Al is neither inherently good
nor evil. Its effect on cybersecurity
depends entirely on how it is applied.
Responsible deployment transforms Al
into a force multiplier for security teams,
while misuse amplifies the reach and
sophistication of cyber threats.
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Conclusion

Generative Al in cybersecurity is a double-edged sword. On one side, it enhances detection, predicts
attacks, and automates responses, transforming massive datasets into actionable insights. On the other,
it equips adversaries with tools to create deepfakes, sophisticated malware, and large-scale phishing
campaigns.

The ultimate takeaway is clear: Generative Al is neither friend nor foe—it is a tool whose impact depends
on application. Organizations must adopt Al-driven solutions responsibly, maintain human oversight,
adhere to ethical standards, and foster industry collaboration. By doing so, they can harness Al as a
strategic ally, turning potential threats into powerful defense mechanisms and safeguarding digital
assets in an increasingly complex cyber world.
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