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AZURE EDGE COMPUTING:
REVOLUTIONIZING INDUSTRIES WITH
LOW-LATENCY SOLUTIONS
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EXECUTIVE SUMMARY

INTRODUCTION TO

AZURE EDGE COMPUTING

The quick uptake of loT devices, Al-based
applications, and real-time analytics offers a
computing solution that reduces complex
processes in the cloud, increases security, and
maximizes bandwidth. Azure edge computing
bridges cloud capabilities to the edge of data
sources, allowing real-time decision-making,

Edge computing is all about data processing near
or at the points of creation, as opposed to solely
relying on cloud-based, centralized services.
Azure edge computing extends Microsoft cloud
solutions to the edge locations to bring the
features of computing, artificial intelligence, and
analytics close to where data resides. The process

improving operational efficiency, and providing
better user experiences. This whitepaper
how  Azure

discusses
revolutionizes

industries, its
components, advantages,

edge computing
technical
challenges, future

directions, and Happiest Minds' solution.

KEY AZURE EDGE SERVICES

 AZURE IOT EDGE: Deploys cloud smarts to edge devices, enabling Al and data analysis locally.

*  AZURE STACK EDGE: A managed edge computing device that enables quick data processing and Al
model execution at the edge.

* AZURE ARC: Extends Azure management and services to hybrid and multiple cloud environments,

including edge uses.

becomes more rapidly executed with lesser
bandwidth usage while delivering increased
dependability.

« AZURE PERCEPT: Provides an edge Al platform with a focus on vision and voice applications

Azure edge computing drives innovation across multiple industries by enabling real-time analytics,
automation, and Al-driven decision-making.
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Sensors analyze machine health,
reducing downtime and
maintenance costs.
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Al-powered inspection detects
defects instantly, improving product
\quality.

Al models analyze medical images
locally for faster diagnosis.
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Wearable devices send real-time
health data for immediate medical

\I ntervention.

Al-driven recommendations based
on real-time shopper behavior.
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Computer vision and loT optimize
stock levels and prevent loss.
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INDUSTRY > < USE CASE > < DESCRIPTION >
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Al models deployed at edge
. Fraud Detection locations detect fraudulent
Finance & transactions instantly.

Banking \. ° \ °
Low-latency processing enables

High-Frequency Trading rapid market response.
¢ \ ° \ °

INDUSTRY > < USE CASE > < DESCRIPTION >
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Edge devices analyze energy
Smart Grid Optimization consumption and adjust grid
Energy & operations.

Utilities \. . - o

Oil rigs and wind farms leverage loT
Remote Asset Monitoring sensors for predictive maintenance.
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Real-time data processing enables

. Connected Vehicles autonomous driving and traffic
Transportation & optimization.
Automotive . PY - °
Edge analytics enhance logistics
Fleet Management efficiency and reduce fuel
® \_ \consumption.
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KEY CHALLENGES AND CONSIDERATIONS IN
DESIGNING YOUR FIRST EDGE COMPUTING MODULE

DEPLOYMENT DIFFICULTY DATA CONSISTENCY

Implementing and maintaining edge Problems with network speed and
nodes is more difficult than regular connections make it difficult to keep
cloud setups. It requires knowledge data consistent between edge and

of hardware and networking. We can cloud. Using real-time data

automate and remote monitor to processing and updates will solve the
reduce manual work. conflicts and provide accurate

’ information.

SECURITY ISSUES SCALING ISSUES

Edge computing can improve data Scaling edge systems means
safety but also makes systems managing resources across multiple

vulnerable because of the spread of sites. Al-driven automation can

devices. Implementing encryption assist, but the organization needs to
and securing data in transit is decide on the cost, performance, and
essential for ensuring security. efficiency.
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HAPPIEST MINDS' SOLUTION FOR EDGE COMPUTING

Happiest Minds’ Edge-Computing-solution is designed for smart, real-time data processing nearer to the
source. This solution changes, analyzes, and acts on data, reducing the dependency on the cloud while
improving security, operational flexibility, and performance.

CORE FEATURES OF THE SOLUTION

Easy Onboarding — The administrator can connect to loT devices with minimal configurations.

Custom Parameter Monitoring - Admins can monitor parameters like temperature, pressure, or
industry-specific values (e.g., Boiler, Chimney) for personalized data gathering.

Dynamic Threshold Control - Customers or end users can establish minimum and maximum threshold
settings to obtain real-time notifications and take immediate action when alarming conditions occur.

Automated Alerts & Controls - Violation of thresholds set off immediate alerts, and the solution can initiate
reset or shutdown commands to prevent any failures.

Flexible Data Handling - The data is handled at the edge or cloud depending on performance
requirements and cost considerations, maximizing system efficiency.

Real-Time Device Monitoring — The solution offers real-time monitoring of device health, identifying the
issues, and taking proactive servicing of devices.

Al-Driven Analytics — The solution employs Al/ML for predictive maintenance, anomaly detection, and
intelligent reporting to enhance decision-making and reduce cloud dependency.

HIGH-LEVEL DIAGRAM

At its core, the solution is designed as an edge container-based system powered by the Azure loT ecosystem.
The key components include:
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COMMUNICATION & DATA ACQUISITION LAYER

« 1/O Modules & Sensors: Support multiple sensors to gather data from infrastructure devices.

« Communication Layer: Offer transparent data transfer through REST, OPC-UA, Modbus, MQTT, and AMQP
protocols.

. Data Gathering Layer: Collects sensor data, making data gathering effective, pre-processing done, and
validation before processing.

EDGE RUNTIME & COMPUTE SERVICES

Azure Edge Runtime: The runtime is on the edge. It is composed of the following elements:

« Edge Hub: Facilitates secure message transfer from edge devices to the cloud.
« SQL Edge: stored structured data locally.

+ Modbus Integration: Enables seamless communication between industrial PLCs and older devices.

+ Edge Stream Analytics: Helps process and filter the data collected from devices in real-time and identify
anomalies.

. Edge-ML: Utilizes AI/ML models on the edge to support predictive maintenance, fault prediction, and
anomaly prediction.

Management & Orchestration Services
Cloud Service & Setup Module: Centralized configurations are synchronized across various systems.
Rule Engine: Executes business logic and automates processes for quick decision-making.
Scheduling & Alert Service: Controls task run, alerts, and event-triggered automation.

Logging & Security: Provide robust authentication and logging functionality, cloud integration & device
Mmanagement.

Device Provisioning Service (DPS): Registers, automatically authenticates, and configures devices.

Azure loT Hub: Acts as the cloud-to-edge communication gateway, remote management, and monitoring.
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BENEFITS OFIMPLEMENTING
AZURE V

Edge computing allows quick decision-making by
removing latency due to processing data from the
cloud.
By computing data locally, edge computing offloads
network traffic by transmitting only necessary data
to the cloud. This helps bandwidth growth and cost
savings and improves performance in data-intensive
applications like loT and smart cities.
Edge computing allows operation by processing
data close to where it is generated, even during
network outages. Manufacturing and healthcare
industries enjoy real-time data processing, reducing
outages and improving safety. Local data storage
aside, this reduces the vulnerability to cyber-attacks,
thus enhancing security and adhering to regulations.

FUTURE DIRECTIONS IN
AZURE EDGE COMPUTING

Microsoft Azure is investing in Al-powered
automation in edge computing by creating smart
edge solutions and deploying Azure Al solutions on
edge devices. These solutions allow applications to
react in near real-time and provide real-time insights
and predictive analytics. Deploying Al to the edge
will enable a revolution in the manufacturing,
healthcare, and retail sectors by enabling
automation and increasing productivity.

5G technology will significantly improve performance and sustainability in Azure edge computing.

FINAL THOUGHTS & NEXT STEPS

Azure edge computing transforms business operations via real-time information processing, enhanced
security, and enhanced cloud connectivity. Businesses must adopt Azure edge solutions to get in the game,
enhance efficiency, and facilitate digital transformation.
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SHRAVANIMR
Software Engineer, PDES

Shravani is a Senior Software Engineer at Happiest Minds with 2.5 years of experience in
.NET, C#, and React.js. She has worked extensively on IoT solutions, Digital Twins, and
Al-driven applications, focusing on real-time data processing and analytics. Her expertise
includes developing scalable and intelligent applications that enhance operational
efficiency and decision-making. Shravani is dedicated to building robust,
high-performance solutions that streamline processes and drive business innovation.

PRAVEEN KUMAR
Module Lead, PDES

' Praveen is a skilled .NET and cloud |oT developer with over seven years of experience in
designing and implementing scalable, secure loT solutions across industries like
manufacturing, healthcare, and energy. As an loT Solution Module Lead at Happiest
Minds Technologies, he focuses on optimizing development workflows, edge
computing, and predictive analytics. His expertise in cloud-native architectures and
automation enables seamless integration of loT systems, driving efficiency and
innovation in connected environments.

For more information, write to us at

business@happiestminds.com
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About Happiest Minds

Happiest Minds Technologies Limited (NSE: HAPPSTMNDS), a Mindful IT Company, enables
digital transformation for enterprises and technology providers by delivering seamless
customer experiences, business e ciency and actionable insights. We do this by leveraging a
spectrum of disruptive technologies such as: artificial intelligence, blockchain, cloud, digital
process automation, internet of things, robotics/drones, security, virtual/ augmented reality, etc.
Positioned as ‘Born Digital. Born Agile’, our capabilities span Product & Digital Engineering
Services (PDES), Generative Al Business Services (GBS) and Infrastructure Management &
Security Services (IMSS). We deliver these services across industry groups: Banking, Financial
Services & Insurance (BFSI), EdTech, Healthcare & Life Sciences, Hi-Tech and Media &
Entertainment, Industrial, Manufacturing, Energy & Utilities, and Retail, CPG & Logistics. The
company has been recognized for its excellence in Corporate Governance practices by Golden
Peacock and ICSI. A Great Place to Work Certified™ company, Happiest Minds is headquartered
in Bengaluru, India with operations in the U.S., UK, Canada, Australia, and the Middle East.



