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Introduction: The Rise of
Edge Computing and Its
Transformative Potential

Overview of Edge Computing

Good news: Edge computing enhances
modern-day IT architectures by placing data
computation and analytics near the sources of
data generation. Unlike traditional centralized
data centers that process all data in one
location, edge computing enables distributed

systems that process data at or near the source.

Incorporating this model substantially reduces
latency, enhances real-time decision-making
ability, and provides enterprises with the agility
needed to thrive today.

The Key to Competitive Advantage

As you'll read in this eBook, businesses across
multiple industries are taking advantage of
edge computing to improve their competitive
position. With the ability to analyze data in
real time and act accordingly, edge computing
has enabled rapid innovation, including best-
in-class customer experiences. As a key driver
of operational efficiencies and new revenue
streams, edge technology has become an
essential component for enterprise businesses
looking to stay ahead in their sectors.
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Understanding the

Edge Ecosystem

The Shift from Data Centers to Edge
Processing

The shift to distributed edge infrastructure is
under way, with edge playing an increasingly
important role alongside traditional data centers.
Edge computing complements data centers by
satisfying the rising need for fast and localized
data processing. This change is driven by

the accelerated growth of internet of things
(IoT) devices and the rising demand for real-
time analytics. Adding to the growth of edge:
the popularity of data-intensive applications
like augmented reality (AR), autonomous
transportation, and industrial automation.

Top Benefits of Edge Computing:

« Swift Decision-Making: Local processing
of data reduces the latency involved in
communication among nodes on the network
and can enable near real-time or instant
responses. In industries near the point of
care, such as healthcare and manufacturing,
this immediacy can be crucial.

« Maximized Latency: With edge processing,
data no longer needs to traverse long
distances to centralized data warehouses,
minimizing or avoiding latency. This is
especially important for use cases like virtual
reality where even the slightest lag can be
off-putting for users.

« Cost Efficiency: By processing data locally,
organizations can reduce bandwidth usage
and dependency on cloud resources. This
approach reduces operational costs as well
by reducing the quantities of data that must
be stored and processed within centralized
systems.

Improved User Experiences: As noted
above, edge computing offers seamless, real-
time interactions for the end user. Whether

a consumer is interacting with a personalized
shopping assistant or a driver is relying on a
vehicle’s navigation system, edge computing
ensures responsiveness and reliability.
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Industry Use Cases

Manufacturing: Automated quality control
systems operating at the edge save costs

by identifying defects, preventing costly
production errors. These systems use sensors,
cameras, and artificial intelligence algorithms
to streamline operations and minimize waste.

Retail: Personalized shopping assistants
provide immediate recommendations and
offers tailored to individual customers. Edge
devices can also be used by retailers for
improved management of inventory and shelf
stocking.

Smart Cities: Traffic management systems
analyze real-time traffic data to improve flow
and reduce congestion. Edge-linked sensors
monitor air quality, public transportation
timetables, and other aspects of infrastructure
to support better urban living conditions.

Telecom: Edge network optimization ensures
low-latency connections for a better website
experience. This is imperative now with the
utilization of 5G, where edge computing can
handle large volumes of data produced by
connected devices.

Healthcare: Clinical decision-support systems
give healthcare professionals real-time

insights that improve patient outcomes. For
example, edge-enabled, wearable devices can
monitor vital signs and notify physicians of
potential problems before they become critical.
Moreover, imaging devices like MRIs and CT
scanners could utilize edge Al to evaluate scans
on the spot, leading to quicker diagnoses and
treatment strategies.
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The Challenges of

Scaling Edge

Complexity of Integration

Edge computing comes with challenges,
especially when attempting to scale the edge
environment. In particular, integrating diverse
systems and applications at the edge presents
a significant task. In many environments,
legacy systems, new technologies, and multiple
vendors need to work seamlessly together,
requiring robust integration strategies. Many
organizations face difficulties in achieving
interoperability among devices with varying
protocols and architectures. This complexity
increases when edge deployments involve
multiple geographic locations, each with unique
infrastructure constraints and connectivity
requirements. To overcome these hurdles, you'll
need to invest in integration platforms and
middleware that enable cohesive communication
and streamlined operations.

Energy and Hardware Constraints

Edge environments demand high-performance
solutions in compact and energy-efficient
formats. For instance, Al workloads require
significant computational power, posing
challenges for hardware design and energy
consumption. And, edge devices used in remote
locations often rely on limited power sources,
such as batteries or solar panels, necessitating
innovative approaches to energy management.
Additionally, ensuring thermal stability in
compact devices designed for intensive
processing remains a critical engineering
challenge. Organizations must prioritize
hardware that balances performance with
energy efficiency to sustain operations without
frequent maintenance or upgrades.

Distributed Management at Scale

There is no doubt: Managing hundreds or even
thousands of geographically dispersed edge
nodes requires sophisticated orchestration tools
and techniques. Ensuring consistency, security,
and uptime across such a vast network is a
daunting task. The need for real-time monitoring
and rapid response to potential issues adds to
the complexity. Organizations should implement
centralized dashboards that provide visibility
into all edge nodes, enabling IT teams to identify
and address problems before they escalate.
Automation and Al-driven insights can further
enhance operational efficiency by predicting
maintenance needs and optimizing resource
allocation across the network.

Regulatory and Compliance Hurdles

You will also need to consider that edge
deployments must navigate complex regional
regulations, data privacy laws, and industry-
specific compliance standards. For instance,
industries like healthcare and finance face
stringent data protection requirements that
dictate how information is processed and
stored at the edge. Failure to comply can

result in hefty fines and reputational damage.
Additionally, geopolitical factors may introduce
further complications, such as cross-border data
transfer restrictions and differing cybersecurity
standards. To mitigate these risks, organizations
need robust compliance frameworks and
partnerships with legal experts who specialize
in regional and industry-specific regulations. By
staying ahead of these challenges, businesses
can ensure their edge solutions remain both
innovative and within legal bounds.
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Designing an Edge Strategy

Assessing Business Goals and
Requirements

Are you sold on the benefits of edge processing
and ready to jump in? Not so fast. You'll have

to start with a successful edge strategy, which
begins with a clear understanding of your
organization’s business objectives. The first
step is to define the specific outcomes you want
to achieve, whether that’s reducing latency,
cutting costs, enabling real-time analytics, or
improving user experiences. Consider the unique
requirements of your industry and how edge
computing can enable competitive advantage.
For example, a healthcare organization may
prioritize patient data security and faster
diagnostic tools, while a retailer might focus on
real-time inventory tracking and personalized
customer experiences. Establishing clear goals
helps align technical implementations with
broader business priorities. It's always important
to keep your focus on how edge drives your
business capabilities.

Infrastructure Assessment

You'll need to evaluate your existing
infrastructure, identifying current systems,
workflows, and technologies to determine
where gaps exist and where edge solutions can
add value. Part of that assessment is to consider
the compatibility of your legacy systems with
new technologies and assess the scalability

of your current IT architecture. Performing a
thorough audit ensures your edge strategy
builds on a solid foundation while addressing
areas that need modernization. It also helps in
prioritizing investments for maximum impact.

Choosing the Right Partners

As with any major technology initiative,
selecting the right partners is essential for the
successful deployment and scaling of edge
solutions. Look for technology providers and
consultants who have a proven track record

in implementing edge Al solutions tailored to
your industry and check in with their reference
accounts and other users. Partners with
expertise in hardware, software, and integration
services can help navigate the complexities

of edge deployments. Additionally, prioritize
vendors that offer robust support services and
flexible solutions that can adapt to evolving
business needs. Establishing strong partnerships
ensures access to the latest innovations and
reduces the risk of costly missteps.

Developing a Phased Approach

With the assessment done and partners
selected, turn your focus to enabling a smooth
implementation. To get there, design a phased
deployment strategy. Start with pilot projects
to test the feasibility and performance of edge
solutions in controlled environments. Use

the insights gained to refine your approach
before scaling to larger deployments. This
iterative process minimizes risks and allows
for continuous improvement. A phased
approach also facilitates stakeholder buy-in by
demonstrating tangible benefits early in the
process.
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Building an Efficient Edge

Infrastructure

Integrating Heterogeneous Systems
Very few organizations will start as greenfield
deployments when implementing edge
computing. That means blending legacy
infrastructure with new technologies is
critical for success. As with many types of
technology projects, standardized protocols,
middleware solutions, and application
programming interfaces (APIs) play a vital role
in ensuring compatibility between disparate
systems. You will also need to address the
challenge of data interoperability by adopting
platforms that support diverse data formats
and communication standards. This approach
will help minimize bottlenecks and facilitate
seamless data exchange between devices,
applications, and centralized systems.

Hardware Optimization

Look to deploy compact, energy-efficient
hardware in your edge environment, prioritizing
edge devices designed to handle high
workloads while maintaining a small physical
and environmental footprint. Toward that end,
technologies such as ARM-based processors,
custom ASICs (application-specific integrated
circuits), and GPUs optimized for Al workloads
are becoming increasingly popular. These
components deliver high performance while
ensuring optimal energy consumption, which
is critical for remote or resource-constrained
environments. Additionally, advancements in
thermal management solutions, such as heat
sinks and advanced cooling systems, help
maintain device reliability during prolonged
operation.

Software Layer

The software layer is the heart of efficient edge
operations. It is important to implement robust
platforms for data processing, analytics, and
orchestration. Edge software solutions should
offer features like real-time data aggregation, Al
model deployment, and predictive analytics. Also
key: edge software solutions should integrate
seamlessly with cloud platforms, enabling
hybrid edge-cloud environments that combine
the strengths of both architectures. Security is
another critical consideration for the software
layer. Features like data encryption, secure boot,
and role-based access control ensure sensitive
information remains protected at all times.

Resilience and Redundancy

Another key consideration: You'll need to build
resilience into edge infrastructure to minimize
disruptions. Strategies such as deploying
redundant hardware, implementing failover
mechanisms, and utilizing distributed storage
solutions ensure edge systems can recover
quickly from failures. Real-time monitoring and
automated alerts further enhance operational
resilience by enabling IT teams to address issues
proactively.
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Overcoming Deployment

Challenges

Anticipating potential issues when deploying
edge infrastructure and planning how you'll
address them is a best practice that reduces risk.
Challenges come in the following areas:

Automation and Orchestration

When deploying edge at scale, automation and
orchestration are cornerstones for simplification
and streamlining the implementation. You can
elect to use advanced automation tools to
handle repetitive tasks such as configuration,
deployment, and updates, significantly reducing
manual effort. Orchestration platforms can
enable you to manage complex workflows

by automating the integration of multiple
components, ensuring smooth operation

across diverse systems. For example, container
orchestration solutions like Kubernetes can
efficiently deploy and manage containerized
applications at the edge, providing both
flexibility and reliability.

Remote Management Solutions

Be sure to use remote management tools, which
are critical for handling geographically dispersed
edge environments. These solutions can provide
real-time visibility into edge infrastructure,
enabling IT teams to monitor system
performance, deploy updates, and troubleshoot
issues without the need for on-site intervention.
Features like predictive analytics and automated
alerts allow organizations to identify and
address potential problems before they escalate.
Look for remote management platforms that
include secure remote access capabilities, highly-
granular role-based access control features, and
advanced logging and auditing capabilities to
help ensure that your sensitive systems remain
protected during maintenance or updates.

Cost Optimization

Deploying and maintaining edge infrastructure
can be resource-intensive (read: expensive),

but strategic cost optimization measures can
help take away the sting. For starters, you can
leverage modular hardware designs, which will
enable you to do incremental upgrades rather
than complete overhauls. As noted above,
choosing energy-efficient devices also reduces
operational costs, particularly in regions with
high energy expenses. Adopting a hybrid cloud-
edge model can balance workloads between
edge devices and cloud resources, minimizing
unnecessary expenditures. It's always advisable
to consider the environmental impact of edge
operations, with an emphasis on sustainable
practices such as utilizing renewable energy
sources and recycling outdated hardware
components.

Addressing Security Challenges

Security remains one of the most significant
concerns in edge deployments, which can
present novel threat vectors in need of defense.
The decentralized nature of edge environments
exposes them to unique vulnerabilities, including
physical tampering, unauthorized access, and
cyberattacks. To counter these threats, you will
need to implement robust security frameworks
that include encryption for data in transit

and at rest, secure boot processes to prevent
unauthorized firmware modifications, and
multifactor authentication for system access.
Plan for regular security audits and updates,
which are also essential for maintaining the
integrity of edge systems in the face of evolving
threats.

UNLOCKING EDGE INNOVATION AT SCALE | 9



Training and Skill Development

A well-trained workforce is crucial for overcoming
edge deployment challenges. Ensure your IT team
is equipped with the skills required to manage

and optimize edge infrastructure effectively.
Providing continuous training programs that cover
emerging technologies, security best practices,
and advanced troubleshooting techniques ensures
staff can adapt to the dynamic edge landscape.
Collaborate with technology partners that offer
specialized workshops or certifications to further
enhance your team’s expertise.

Compared to their competitors, the
most advanced edge adopters are:

e 4x more innovative?
e 9x more efficient?
Nearly 7x more cost-effective?l

1 Accenture, How integrating edge with cloud, data and Al unlocks value
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Scaling Edge Innovation

Best Practices for Distributed Operations
Unlocking innovation is the prize of edge
computing at scale. But you'll need a strategic
approach to managing distributed edge nodes
across diverse geographic locations. Aim to
standardize processes to ensure consistency
and simplify operations, even in complex
environments. Look for robust monitoring tools,
which are essential for maintaining visibility
into the health and performance of all edge
nodes. Centralized control systems, paired with
local automation capabilities, enable real-time
decision-making while minimizing the risk of
human error. To further enhance operational
efficiency, consider using Al-powered
management tools that provide predictive
insights, such as identifying potential system
failures before they occur.

Leveraging Cloud-Edge Synergy

A hybrid cloud-edge model offers unmatched
scalability and flexibility by combining the
centralized power of cloud computing with
localized edge processing. The cloud provides
centralized storage, data backup, and advanced
analytics capabilities, while edge devices
handle real-time data processing close to the
source. This synergy allows your organization
to optimize workloads, reduce latency, and
lower operational costs. For example, you could
handle time-sensitive tasks like quality control
in manufacturing at the edge, while leaving your
complex data modeling to be managed in the
cloud. Seamless integration between edge and
cloud systems is critical for maintaining data
consistency and achieving optimal performance
across the ecosystem.

Al Workload Migration

When it comes to migrating Al workloads to

the edge, careful planning is essential to ensure
high performance without overburdening local
resources. Lightweight frameworks, such as
TensorFlow Lite, PyTorch Mobile, and OpenVINO
enable efficient deployment of Al models on
edge devices. Use optimization techniques,
including model pruning and quantization,

to reduce the computational demands of Al
applications, making them suitable for compact
edge hardware. In addition, edge-specific
accelerators, such as GPUs and TPUs, enhance
the speed and accuracy of Al tasks. Don't forget
to implement robust testing protocols to validate
the performance and reliability of Al workloads
under real-world conditions before you turn to
full-scale deployment.
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Realizing the Full Potential of

Edge

Advanced Use Cases

Advanced use cases present some of the most
exciting opportunities for implementing edge
processing. Autonomous systems, such as
self-driving vehicles, rely on edge computing

for real-time decision-making, enabling safe
navigation and collision avoidance. Predictive
maintenance applications use edge Al to monitor
industrial equipment, identifying potential
failures before they occur and cause downtime.
Edge also enables immersive AR experiences,
allowing for real-time rendering and interaction.
These advanced use cases are just a sampling of
the potential of edge Al to drive innovation and
efficiency across sectors.

Accenture Edge Maturity Grid

The Accenture Edge Maturity Grid is a valuable
tool to help evaluate your organization’s
readiness to adopt and scale edge computing.2
By assessing factors such as infrastructure
capability, workforce readiness, and strategic
alignment, you can identify areas for
improvement and prioritize investments.

If your organization comes in at a lower maturity
level, you might focus on foundational upgrades,
while those at higher levels can explore
advanced implementations and innovative use
cases. This structured approach ensures edge
strategies align with long-term business goals,
maximizing value, and minimizing risks.

The Role of Emerging Technologies
Emerging technologies such as 5G, loT, and
machine learning (ML) are pivotal in enhancing
edge capabilities. 5G networks provide ultra-
low latency and high bandwidth, enabling
seamless communication between edge devices
and central systems. loT sensors generate

vast amounts of real-time data, which edge
computing can process efficiently to unlock
actionable insights. ML models deployed at the
edge enhance decision-making by analyzing
data locally, reducing dependence on centralized
systems. Together, these technologies expand
the possibilities of edge Al, enabling more
sophisticated and scalable solutions.

2 Accenture, Leading with edge: How to reinvent with data and Al
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The Future of Edge Al

Innovation

Trends Shaping Edge

Edge computing is reshaping traditional
business paradigms. Subscription-based models,
which allow businesses to scale their edge
deployments based on demand, are becoming
increasingly common. This pay-as-you-go
structure reduces the need for significant
upfront investments, making edge adoption
more accessible. Additionally, edge computing
is enabling hyper-localized services that cater
to specific regional needs, such as real-time

language translation or tailored content delivery.

These evolving business models are not only
reducing barriers to entry but also opening
new revenue streams and enhancing customer
experiences.

Preparing Your Organization

To thrive in the edge-powered future, plan on
taking proactive measures to ensure readiness.
Workforce training is essential to build
expertise in edge technologies, including Al,
loT, and advanced networking. Adopting agile
development methodologies can accelerate
innovation, allowing businesses to quickly adapt
to market demands. Establishing partnerships
with technology leaders and participating in
industry consortiums will provide valuable
insights and resources to navigate the
complexities of edge adoption.

Sustainability should also be a core component
of any edge strategy. This includes leveraging
energy-efficient technologies, minimizing waste,
and prioritizing environmentally conscious
practices in deployment and operations.

Vision for the Future

The edge computing landscape is poised for
unprecedented growth, with its applications
expanding beyond traditional sectors into areas
like space exploration, personalized medicine,
and even cultural preservation. According to
IDC, worldwide spending on edge computing is
forecast to reach $378 billion in 2028, driven by
demand for real-time analytics, automation, and
enhanced customer experiences.3

The convergence of 5G, loT, and Al will unlock
new possibilities for innovation, creating
solutions that were once thought impossible.

With its transformative potential and wide-
ranging applications, edge computing is poised
to redefine industries and drive innovation

at scale. By understanding the challenges,
designing robust strategies, and leveraging
cutting-edge technologies, organizations can
unlock the full potential of edge Al and position
themselves as leaders in the digital age.

31DC, Worldwide Spending on Edge Computing Forecast to Reach $378 Billion in 2028, Driven by Demand on Real-time Analytics, Automation, and Enhanced

Customer Experiences
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How Connection Can Help

Connection is your partner for edge strategy, security, and management. From
hardware and software to consulting and customized solutions and services,
we're leading the way in areas critical to success with edge computing and
security.

Featured Partner:

Together, Connection and Lenovo are your powerhouse team to future proof
your technology. Lenovo is your technology leader for solutions from mobility,
end user computing, edge computing to the data center—as well as technology
to power Al. Do you feel like the technology industry is rapidly evolving and
you can’'t keep up? Don't worry! We have a team to help. Change Happens.
EXPERTISE WINS.™

Explore our Solutions and Services

Artificial Intelligence
Modern Infrastructure

Cybersecurity
Lenovo Products Showcase

Reach out to one of our Connection experts today:

Contact Us
1.800.998.0067
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