Traceability Redefined

HARNESSING EDGE COMPUTING FOR REAL-TIME
DATA PROCESSING IN INDUSTRIAL SETTINGS

The concept of capturing and processing data closer to its source or end-user is termed as
"edge computing"”. Usually, the data source is an Internet of Things (loT) sensor. The
processing occurs locally when you place servers or other hardware near the physical
location of data sources for processing.

The concept of capturing
and processing data closer
to its source or end-user is
termed as “edge
computing”. Usually, the
data source is an Internet of
Things (loT) sensor. The
processing occurs locally
when you place servers or
other hardware near the
physical location of data
sources for processing.

This always-on, instant
feedback system of edge

computing makes it crucial for — mm.

various modern applications,
such as self-driving cars or
hospital devices for accurate
and real-time data.
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EXECUTIVE SUMMARY:

Edge computing transforms data processing by positioning resources closer to data
generation, which is crucial for real-time analytics in industrial settings. Unlike traditional
cloud computing, it reduces latency and bandwidth issues, enhancing both performance
and security.

By 2025, according to Gartner, 75% of enterprise-generated data will originate outside
centralised data centres. Therefore, we can see there is a need for decentralised solutions.
Edge commuting will also offer benefits like predictive maintenance and improved
decision-making.

However, apart from these edge computing presents a few challenges, including infrastructure
complexity and security risks, necessitating careful implementation by organisations.

UNDERSTANDING EDGE COMPUTING

Edge Computing is a method of processing data closer to where it is created. It allows
faster processing and analysis, as data doesn’t have to be sent to a remote centre. This is
different from traditional cloud computing, which centralised data processing.

EDGE COMPUTING: A NEW ERA

Edge computing has gained quite a momentum with the rise of loT devices, autonomous
systems, and smart cities. These new technologies require real-time data processing, which
traditional cloud computing models struggle to deliver because of latency and bandwidth
limitations.

This is where edge computing comes in.

It fills the gap by enabling data processing closer to where the data is generated. It's like
having a small computer near your phone or sensor to process information right away. This
is faster, safer, and can work even offline.

So, let's see exactly how it operates.

HOW EDGE COMPUTING WORKS

Edge computing is all about where the location is. In traditional enterprise computing, the
data comes from the client endpoint, which means the user's computer.

Then that data goes across a WAN, like the internet, and through the corporate LAN, where
you store it and work on it through an enterprise application. After the work is done, you
convey the results back to the client endpoint.
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This has been the proven, time-tested approach to client-server computing for most
typical business applications. However, the rate at which devices are joining the internet is
growing too quickly for the traditional data centre infrastructures to keep up.

EDGE COMPUTING ANSWERS THE LIMITATIONS
OF TRADITIONAL COMPUTING

According to Gartner, by 2025, 75% of enterprise-generated data will come from outside of
centralised data centres. Moving large amounts of data quickly can be difficult, leading to
disruptions. Due to this, the internet can get slow or even stop working, which is especially

problematic when time is important.

Therefore, the IT architects have shifted their focus from the central data centre to the
logical edge of the infrastructure. They move storage and computing resources from the
data centre to the point where the data gets generated.

The principle is simple: if you cannot get the data closer to the data centre, bringthe centre
closer to the data. This is not a new concept but is modelled on decades of remote
computing.
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EDGE COMPUTING IN ACTION

Edge computing puts storage and servers close to where the data gets generated. So; it
often requires just a partial rack of equipment to collect and process data locally on a
remote LAN.

Typically, such gear has protective enclosures to shield it from extreme temperatures,
moisture, and other environmental factors. Processing includes normalising and analysing
data streams to extract business intelligence, with only the results sent back to the main
data centre.
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Also, business intelligence can take many forms. For example, in retail, you can combine
video surveillance with sales data to shortlist popular products. Predictive analytics can
help anticipate equipment maintenance before it malfunctions. Utilities like water
treatment or electricity can use data to ensure smooth operations while maintaining
quality output.

Such technology offers numerous benefits to the supply chain industry amongst others
when it comes to data processing. Let's see what they are.

BENEFITS OF EDGE COMPUTING FOR REAL-TIME
DATA PROCESSING

There are a few benefits of edge computing:

LOWER LATENCY

Edge computing reduces latency to a significant extent as data processing occurs locally
or nearer to the source. Since there is local data processing, there is no need for long data
transfers to cloud servers located at a distance.

This makes it easy for applications to respond in real-time, ensuring quicker response times
related to activities like gaming, streaming and real-time analytics. This matters for
latency-sensitive applications like autonomous driving or remote surgeries, where accurate
and timely decision-making is crucial.

BETTER BANDWIDTH EFFICIENCY

One of the most obvious advantages of edge computing is its ability to reduce bandwidth
pressure due to the local processing. Thus, it only needs to transmit back relevant or
summarised data to the central servers or cloud storage.

This reduces the data volume amount over the network, reducing the total data transfer
costs. It also makes more bandwidth available for other important tasks, reducing costs
further. This is quite handy in environments like smart cities or large-scale loT deployments,
where a strong and efficient bandwidth is essential.

IMPROVED RELIABILITY

Edge computing enhances the reliability of any system by processing data at various local
nodes. Even if one node malfunctions, the decentralised structure allows other nodes to
continue processing and maintain operations.

Most of the processing happens locally, therefore requiring less continuous internet
connectivity. This is a plus point for remote or underserved areas where network disruptions
can occur at any moment.



This increased reliability ensures that the important systems remain functional even in the
most difficult conditions.

INCREASED SECURITY AND PRIVACY

With edge computing, you have increased security and privacy since the data processing
occurs closer to the source. If you store sensitive information locally, then all risks associated
with data breaches are eradicated.

Additionally, this technology allows fine-grained control over access and processing, thereby
implementing better security controls and compliance when privacy laws. This keeps
sensitive data locally, treating it according to the set privacy standard.

IMPROVED SCALABILITY

With edge computing, organisations can easily scale operations by deploying local
processing units as needed, without overloading central data centres. This flexibility is ideal
for growing loT networks and smart city infrastructures.

COST EFFICIENCY

Edge computing reduces the need for constant data transmission to centralised servers,
lowering bandwidth costs and cloud storage expenses. By processing data locally,
businesses can optimise resource usage. This makes edge computing a cost-effective
solution for handling large-scale, real-time data processing across industries like retail and
manufacturing.

However, like all technologies, while the benefits of edge computing are significant, there
are some challenges.. Companies and businesses can face these challenges, so they must
be fully aware before implementing this technology in their supply chain operations to
leverage its full potential.



CHALLENGES AND CONSIDERATIONS OF EDGE
COMPUTING

The Worldwide Edge Spending Guide report by IDC predicts that global spending on edge
computing will reach $250 billion by 2024, underscoring its growing importance across
industries.

However, despitethis massive growth, there are a few challenges that industries must face
as they try to implement edge computing in their operations:

INFRASTRUCTURE COMPLEXITY

Upon setup, the edge computing infrastructure can be surprisingly complex. It needs quite a
few numbers of edge notes that you need to set up and manage at different locations.

Each edge node needs accurate planning and coordination so that it fits correctly into a
larger network. Also, ensuring that all of these are compatible with each other is a challenge.
Thus, the complexity demands more resources and a skill base. Therefore, it's evident that a
new organisation cannot implement this.

SECURITY RISKS

This technology secures data at the local level, thus bringing with it an array of risks. Every
node that is at the edge runs the risk of becoming an entry point for cyber threats. Thus,
every node needs robust security.

Companies must keep all devices and systems up to date and maintain constant vigilance.
They also need a proper security strategy that can shield them from possible hacks.

DATA MANAGEMENT

Managing data across a distributed network of edge nodes is complicated. It involves
deciding which data should be processed locally and which should be sent to central
servers, creating a challenge in balancing immediate processing needs with long-term
storage requirements.

This can lead to issues with data consistency and integration. To overcome these
challenges, effective data management strategies are essential to ensure that all systems
function smoothly together.

SCALABILITY ISSUES

It's more of a challenge to scale and edge computing systems tat traditional cloud systems.
It's basically due to the very large number of devices and nodes that have all kinds of
implications when it comes to the general complexity of management and coordination.


https://www.idc.com/getdoc.jsp?containerId=IDC_P39947
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Therefore, scalability at this level needs very careful planning at the design stage, ensuring
robust systems so that the performance remains consistent as the network expands,

preventing bottlenecks and inefficiencies.

Even with such complex working applications, edge computing has diverse applications
across various industries, enhancing efficiency and real-time processing. Let's see.

APPLICATIONS OF EDGE COMPUTING

Edge computing is transforming industries by bringing data processing closer to the source,
enabling real-time analytics, reducing latency, and enhancing efficiency in applications
ranging from autonomous vehicles to smart homes.

SMART CITIES

This is a game-changer for smart cities. Since edge processing operates locally, edge
computing computing makes it possible for real-time management of smart city systems,
allowing authorities to manage traffic lights and surveillance cameras.

This enables rapid urban responses, decreasing traffic and ensuring that, when an
emergency occurs, that there is rapid response. All of this happens without sending any
messages back to central servers. Thus. It's a far more responsive and efficient urban
environment that can uplift the lives of people.

AUTONOMOUS VEHICLES

Edge computing allows autonomous vehicles to process data from sensors and cameras at
the location, enabling the vehicle to make decisions in split seconds. Such low-latency
processions help the vehicle in road navigation, detecting obstacles, and effective
communication with other vehicles and infrastructures. This results in faster response times
which are crucial for safety and smooth operation in self-driving cars, powered by edge
computing.



HEALTHCARE

Edge computing is revolutionising service delivery in healthcare. Healthcare providers
conduct real-time analysis of medical data from devices and wearables. With this
technology, they can monitor the health status of a patient in real time, allowing them to
make instant decisions about the patient’s health.

This technology supports remote consultation, improved diagnostic accuracy, and quicker
response times. And, what's more? All of these are done in a personalised way.

INDUSTRIAL 10T

Edge computing has transformed industrial operations. It has introduced benefits like real-
time data, machine monitoring and control. You can collect the data from the equipment
and then analyse it onsite for instant adjustments and predictive maintenance.

This reduces downtime improving efficiency, and prevents expensive failures. In this way,
edge computing can make industrial operations responsive, agile, and drive themforward
to the future of manufacturing.

EDGE COMPUTING USE CASES

Edge computing offers innovative solutions across various sectors that are revolutionising
how organisations operate, enabling real-time decision-making and improving overall
performance.
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From autonomous vehicles to smart homes, the use cases for edge computing illustrate its
potential to address modern challenges and optimise processes, making it a pivotal part of
the digital landscape.

Let's see a few.
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Autonomous Remote Monitoring Smart Grid
Vehicles in Oil and Gas Edge technology enhances smart
Storage of the materials is done Edge computing allows for real- grids, enabling real-time energy

monitoring through IoT sensors.
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Predictive In-Hospital Patient Virtualized Radio

Maintenance Monitoring Networks (VRAN)

By bringing data processing closer Edge computing processes data Edge servers support the
to equipment, edge computing locally, ensuring privacy and virtualization of mobile networks,
allows loT sensors to monitor enabling timely alerts for allowing for complex processing
machine health in real time, healthcare providers about patient with low latency, which is crucial
detecting issues before failures trends, creating comprehensive for modern telecommunication
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Cloud Gaming Content Delivery Traffic
To reduce latency in cloud Caching content at the edge Management
gaming, edge servers are built improves dellvery'speeds by Edge computing offiffized &ty
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in managing public transport and
traffic flow while reducing
bandwidth costs.

ed

®



ABOUT

We provide smart inventory tracking and automated solutions that accelerate your
company's supply chain visibility.

WE PROVIDE END-TO-END SOLUTIONS INCLUDING:

RFID tags, scanners,
and printers

Laser scanners B8 ) Barcoding systems
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b ) Autonomous robotics ) Conveyor belts

Explore how Qodenext can boost your logistics production and inventory management.




