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Understanding Edge

Edge Computing and Its Growing Importance
Edge computing technology is transforming how organizations manage and deploy their IT infrastructure. 

Essentially, edge computing involves processing data closer to its source—near the devices, users, and data 

streams—rather than relying solely on centralized data centers. By moving computing power to the “edge” of the 

network, organizations can achieve faster response times, reduce latency, and improve the performance of critical 

applications.

The demand for near-real-time response in edge computing applications, such as retail environments, manufacturing 

operations, and smart cities, is driving a fundamental shift in IT strategies. Efficient hyperconverged infrastructure 

(HCI) computing at the edge enables organizations to deliver high-performance services where they are needed most. 

This shift improves service delivery and opens up new opportunities for growth and innovation.

However, implementing edge IT solutions can be quite disruptive. It requires IT teams to reconsider traditional 

deployment methods and adopt new strategies that ensure security, efficiency, and robustness—similar to a local 

data center. The key to success lies in careful planning, systematic rollout, and leveraging best practices to establish 

a resilient edge environment.

This white paper is a comprehensive guide to navigating the complexities of edge computing technology. It offers a 

detailed overview of the current state of edge IT, real-world examples of successful edge deployments, and practical 

insights to help your organization capitalize on the benefits of edge computing applications.

This guide is designed for IT architects, software integrators, CIOs, CTOs, and administrators responsible for 

virtualization, networking, and storage. It will assist you in developing a collaborative, strategic approach to edge 

computing. By aligning the efforts of all stakeholders, your organization can establish a powerful and adaptable edge 

IT infrastructure that fosters long-term success.

https://www.scalecomputing.com/edge-computing
https://www.scalecomputing.com/resources/benefits-of-edge-computing
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Edge Computing Capabilities: How It 
Simplifies IT and Maximizes Efficiency
While edge computing isn’t a new concept, its significance has increased dramatically across almost every 

industry. The core principle of edge computing is to shift computing resources away from centralized data 
centers and closer to the locations where data is generated and used. This strategy facilitates faster response 
times, minimizes latency, and accommodates a broad array of edge computing solutions. 

The Role of Edge Devices in Edge Computing Solutions
Edge devices, including IoT sensors, cameras, routers, and specialized computing hardware, play a pivotal role 
in edge computing. These devices gather and process data at the network edge, providing quicker insights and 
alleviating the load on central data centers. By running workloads locally, edge devices allow organizations to 
implement strategies like content caching, IoT management, and real-time data processing.

A significant trend in edge computing solutions is the increasing preference for on-site data processing. This 
approach reduces latency, boosts reliability, and improves application performance. For instance, processing 
video feeds from security cameras locally guarantees that critical alerts are generated instantly, which is 
essential for safety and security operations.

Maximizing Edge Investments
Edge computing goes beyond merely processing data at the edge—it often involves integrating virtualization 
and hyperconverged infrastructure (HCI) to maximize efficiency. Deploy and manage multiple applications on 
diverse hardware through centralized orchestration, reducing costs and complexity. Streamline operations, 
scale efficiently, and maintain service availability across distributed locations.

Benefits Beyond the Cloud
As the number of edge devices and the volume of data generated at the edge continue to rise, transmitting all 
that data to a central data center or cloud becomes impractical. This approach can strain network resources, 
consume excessive bandwidth, and negatively affect the performance of critical systems, such as transaction 
processing platforms. Edge computing provides a practical alternative by enabling local data processing, 
reducing network traffic, and delivering exceptional capabilities at a competitive price—all without concerns 
about vendor lock-in or future data mobility.

By utilizing edge computing solutions, organizations can unlock new opportunities for innovation, improve 
operational efficiency, and maintain greater control over their data and processes. The subsequent sections of 
this white paper will explore deployment strategies, best practices, and further edge computing examples to 
guide your organization toward a successful edge IT implementation.

https://www.scalecomputing.com/resources/edge-computing-architecture
https://www.scalecomputing.com/resources/what-edge-devices-do-i-need
https://www.scalecomputing.com/resources/what-is-virtualization-technology
https://www.scalecomputing.com/resources/hyperconverged-solution-simplify-scale-and-optimize
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Edge Computing Examples: Real-World 
Deployments Driving Business Growth
Edge deployments are growing in scale, ambition, and impact across various industries, and they showcase 
some of the edge’s most convincing advantages.

Edge Computing Strategy: Reducing Data Transfers and Enhancing Efficiency
Moving data away from the edge and back to a centralized data center is generally economically unsound. 
As data volumes grow, it’s becoming technically infeasible—there’s simply too much data. Yet, competitive 
pressures make accessing and using that data ever more critical. The answer is data reduction and analysis at 
the edge, combined with edge use where possible and/or sharing with central IT for retention, reporting, and 
further analysis.

It’s about having the right data in the right place at the right time. Unlike merely moving data or processing to 
the cloud from a local source, which often creates issues retrieving the data quickly, edge computing opens the 
door to implementing powerful applications that utilize local data locally.

A strong example of this strategy is Northern Marine, a global ship management company operating in 
demanding maritime environments. Given the remote nature of its fleet, it is critical to maintain always-
available IT infrastructure. However, relying on traditional data centers proved impractical due to connectivity 
limitations at sea and the high costs of satellite communication.

https://www.scalecomputing.com/resources/edge-computing-solutions-revolutionize-how-data-is-processed-and-analyzed
https://www.scalecomputing.com/resources/edge-computing-solutions-revolutionize-how-data-is-processed-and-analyzed
https://www.scalecomputing.com/resources/northern-marine-modernizes-critical-fleet-it-systems-with-scale-computing-hypercore-edge
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To address these challenges, Northern Marine implemented a hyperconverged edge solution capable of running 
independently without constant connectivity to a central data center. This approach enabled local processing 
of essential applications such as navigation, cargo tracking, and operational analytics, ensuring vessels could 
function autonomously while synchronizing relevant data with central IT as needed. The result was a more 
resilient, cost-effective infrastructure that reduced dependency on expensive data transfers while enhancing 
real-time decision-making onboard.

Similarly, Royal Farms, a convenience store chain with over 250 locations across the Mid-Atlantic USA, needed 
a scalable IT solution that minimized on-site management while ensuring seamless store operations. The 
company faced challenges with traditional virtualization infrastructure, which required frequent intervention 
from a small IT team. Any downtime in transaction processing, inventory management, or security systems 
could lead to lost revenue and customer dissatisfaction.

By deploying an edge computing solution, Royal Farms achieved a self-sufficient, high-availability IT 
environment at each store, capable of supporting critical retail applications without relying on constant cloud 
connectivity. The solution streamlined operations, improved transaction speeds, and enabled the integration 
of advanced technologies, such as real-time inventory tracking and AI-driven customer engagement tools. With 
a modernized edge infrastructure, Royal Farms enhanced both operational efficiency and customer experience 
while reducing the burden on its IT staff.

For organizations like Northern Marine and Royal Farms, edge computing provides a reliable, cost-effective 
way to process and store data where it’s generated and needed, reducing unnecessary data transfers while 
maintaining essential business functions. This approach not only improves efficiency but also supports 
compliance, security, and autonomous operations in environments where connectivity is unreliable or costly.

Unlocking the Full Potential of Your Data with Edge
Placing the computing power right where the data is being generated and processing it locally allows 
organizations to create more value from a single unit of data. With edge computing, data processing will 
invariably be timelier and more actionable.

An edge computing strategy has enabled Royal Farms to immediately use real-time data from critical store 
operations. In the past, transactional and environmental data—such as temperature readings from refrigerated 
display cases and storage areas—would have been sent to a central data center for analysis, leading to delays 
in actionable insights. Now, with edge computing, Royal Farms can detect trends faster and optimize store 
operations in real time.

https://www.scalecomputing.com/resources/why-royal-farms-chose-scale-computing
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For instance, temperature monitoring at the edge allows for quicker response to refrigeration inefficiencies, 
reducing energy waste and preventing potential food spoilage. If a storage unit door is left open or a cooling 
system begins to underperform, the system can trigger alerts immediately, preventing losses and ensuring 
compliance with food safety standards. Additionally, edge computing enables faster coordination between 
sales data and restocking activities, ensuring high-demand items remain available without requiring constant 
human oversight.

Similarly, Northern Marine relies on vast amounts of real-time data from its vessels, including engine 
diagnostics, fuel consumption, cargo tracking, and navigational analytics. Previously, much of this data 
was stored and analyzed at onshore data centers, leading to latency issues and reliance on costly satellite 
communications.

By shifting key data processing to the edge, Northern Marine can optimize fuel usage, detect mechanical issues 
before they escalate, and improve overall fleet performance—all without needing continuous connectivity to 
central IT. 

For both Northern Marine and Royal Farms, edge computing is more than just a technical upgrade—it’s a 
transformative approach that delivers faster insights.

Transforming User Experiences with Real-Time Insights
Edge technology can facilitate a variety of capabilities. Numerous applications are emerging, particularly 
under the concept of smart cities, with some currently being implemented. These applications include 
tracking municipal property to deter misuse, monitoring social distancing, optimizing traffic management, and 
enhancing services for individuals with disabilities.

In warehouse operations, edge computing can speed up receiving activities by making sure the right people and 
equipment are at the correct loading dock the moment a shipment arrives.

Edge is increasingly vital in medical contexts, safeguarding patient data while enhancing the speed and quality 
of applications available to healthcare professionals striving to provide optimal treatment options for patients.

Unlocking New Possibilities with Edge Innovation 
What can edge computing do for your organization? Unlike some IT buzzwords or trends, edge computing is 
a natural development of robust, long-term trends, not a flash in the pan. It can confer advantages on large or 
small enterprises.

Edge computing opens the door to groundbreaking and exciting opportunities that leverage artificial 
intelligence and machine learning. It is also an effective delivery option for everyday office applications, 
database services, and enterprise solutions. Simultaneously, it acts as a bridge to the future and a foundation 
for effective IT practices today. Converged edge, in particular, combines the best of established technologies 
with the promise of innovation.

That makes edge computing a win-win for almost any use case. However, you should still consider your 
organization’s specific needs and what it takes to succeed with edge computing.
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Successful Edge Computing

 The 5 Key Elements of a Successful Edge 
Computing Deployment
Success with edge computing is based on knowledge. Organizations on this path should be aware of the 
qualitative and quantitative characteristics of edge computing implementations that need to be considered.

Gartner’s projection that 75% of enterprise data would be processed outside

traditional data centers or the cloud by this year remains a significant indicator

of the shift towards edge computing. While specific projections beyond 2025

are limited, the ongoing integration of technologies like artificial intelligence

(AI) and the Internet of Things (IoT) is expected to further accelerate the

adoption of edge computing. This trend suggests that the volume of

data processed at the edge will continue to grow, potentially

surpassing current estimates.”   - Forbes

Edge computing deployments have unique constraints significantly different from those of typical data center 
deployments. By definition, edge deployments are away from normal support services, far from the sanitized 
data center, and deeply enmeshed in the organization’s real work. They must deliver high value without 
disrupting other business activities.

Organizations seeking edge deployments should pause to evaluate various factors essential for edge computing 
and identify a solution that prioritizes the most critical aspects. These factors include a minimal physical 
footprint requiring little cooling and power, an affordable footprint that’s easy to expand and maintain, 
straightforward additions of resource nodes (scaling out) and hardware replacements, a mix of hardware and 
software that tolerates failures, and a configuration that can be consistently and easily deployed in various 
locations.

“

https://www.forbes.com/councils/forbestechcouncil/2024/12/12/2025-it-infrastructure-trends-the-edge-computing-hci-and-ai-boom/
https://www.scalecomputing.com/on-premises-external-data-center
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Choosing the Right Edge Device for Your Needs 
When it comes to edge computing, not all equipment is created equal. Many products marketed as “edge” 
equipment are not truly designed for edge environments. Instead, they are often standard data center 
components that have been slightly adapted—or simply rebranded—for edge use. This approach can lead to 
significant challenges when deploying edge computing solutions, as equipment intended for controlled data 
center conditions may struggle in the more demanding environments typical of edge locations.

The Pitfalls of Repurposing Data Center Equipment for Edge Deployments
One of the most common pitfalls in edge computing implementations is using equipment that was never 
intended for edge scenarios. Standard data center equipment is built to operate in environments with 
consistent cooling, stable power, and secure infrastructure. However, when this equipment is installed 
at the edge—whether in a warehouse, a retail space, or on a factory floor—it may encounter less-than-
ideal conditions. Poor ventilation, temperature fluctuations, and limited physical security can all impact 
performance and reliability.

For example, a server engineered for optimal performance in a climate-controlled data center may overheat 
or fail when situated in a cramped, unventilated storage area. These problems not only cause unexpected 
downtime but also foster a negative perception of edge computing as being more troublesome than traditional 
IT deployments.

The Advantage of Purpose-Built Edge Solutions
To avoid these pitfalls, organizations should prioritize edge computing solutions specifically designed for the 
unique demands of edge environments. Purpose-built edge equipment is crafted from the ground up to address 
the challenges of remote, often rugged settings. Key characteristics of purpose-built edge solutions include:

•	 Durability: Equipment must withstand a broad range of environmental conditions, including temperature 
extremes, dust, and physical wear and tear.

•	 Self-Containment: Edge systems should be compact and self-sufficient, minimizing the need for 
additional infrastructure and allowing easy installation by existing staff.

•	 Minimal Maintenance: Purpose-built edge devices are designed to require minimal intervention, reducing 
the burden on IT teams and ensuring continuous operation.

•	 Flexibility and Universal Deployment: True edge solutions offer versatility, enabling deployment across 
diverse environments with minimal adaptation. They also provide robust security features to meet the 
varying needs of each site.

The primary takeaway for organizations considering edge computing is clear: Investing in purpose-built edge 
solutions is critical for achieving a reliable, efficient, and scalable edge deployment. Repurposing traditional 
data center equipment might seem cost-effective initially, but the long-term costs—both in terms of 
performance issues and maintenance demands—can outweigh any short-term savings.
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Ensuring Scalability and Cost-Effectiveness
The physical footprint of the equipment is a critical consideration when deploying edge computing solutions. 
Many industries, from finance and retail to manufacturing and remote office branch offices (ROBOs), require 
reliable computing to support essential functions such as security, point-of-sale (POS) systems, and inventory 
management. However, these environments often cannot accommodate large, complex equipment or dedicate 
extensive space to IT infrastructure.

Maximizing Flexibility with a Compact Physical Footprint
Edge adopters must evaluate the equipment’s size and requirements for access space, airflow, cabling, and 
maintenance. Smaller and more compact equipment generally enhances deployment flexibility by providing 
more placement options and reducing the risk of disruptions to regular business activities. Additionally, a 
minimal physical footprint typically correlates with lower cooling and power demands, which contributes to 
overall cost efficiency.

Compact edge solutions allow organizations to integrate technology into their existing environments without 
disrupting productive, revenue-generating activities. They enable businesses to avoid the creation of new 
dedicated spaces or substantial alterations to their operations in order to accommodate IT infrastructure.

Security Considerations with Compact Edge Deployments
A smaller form factor in edge computing equipment also offers security benefits. Compact devices can be more 
easily secured in hard-to-reach locations, such as ceiling mounts or within already secure areas, minimizing 
the risk of tampering. This is especially important in environments without dedicated, secured data rooms 
or closets. By maintaining a low-profile and versatile installation, edge equipment can blend into operational 
environments while still providing robust performance.

The Cost-Saving Benefits of Planned Lifecycle Management
Strategic lifecycle planning is essential for successful edge computing implementations. As hardware will 
eventually need upgrades or replacement, a systematic method for handling these transitions can greatly 
influence the total cost of ownership (TCO). By establishing a clear upgrade strategy, the necessity for 
emergency service calls is minimized, thus helping to prevent unforeseen costs and operational interruptions.

For instance, edge computing solutions featuring standardized configurations and connections make it easier 
to replace equipment with little effort. By following a clear upgrade strategy, organizations can swiftly and 
efficiently carry out hardware updates or replacements. This method helps maintain business continuity 
while improving the predictability of IT expenses, thus leading to a reduced Total Cost of Ownership (TCO) 
throughout the edge deployment’s lifespan.

https://www.scalecomputing.com/retail-edge-hci-solutions
https://www.scalecomputing.com/manufacturing-edge-hci-solutions
https://www.scalecomputing.com/resources/reducing-total-cost-of-ownership-with-scale-computing
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Edge Resilience: Reducing Downtime and Increasing Efficiency
The edge is where real work gets done—often in dirty, messy, hot, and noisy environments. Unlike traditional 
data centers, edge environments may lack ideal conditions such as stable power, controlled temperatures, and 
dedicated IT staff. Therefore, effective edge computing solutions must be designed to operate reliably under 
challenging circumstances while minimizing the need for on-site intervention.

To thrive in the unpredictable conditions of edge environments, edge computing solutions must incorporate 
several critical attributes:

•	 Autonomous Recovery: Edge platforms should enable automatic restoration of services via centralized 
orchestration after a power or network event. For example, when power is restored after an outage, 
systems should automatically reboot and restore services to maintain business continuity.

•	 Power Resilience: In industrial settings, where power fluctuations are frequent, edge solutions with 
built-in voltage protection and automated failover mechanisms are crucial for uninterrupted operations. 
Unlike data center equipment that relies on sanitized power systems, edge devices must handle dips, 
spikes, and irregular power supplies gracefully.

•	 Remote Monitoring and Management: One of the primary goals of edge computing is to reduce the 
need for on-site IT personnel. Equipment should support remote diagnostics, reboots, and maintenance 
tasks, allowing IT teams to manage and resolve issues from centralized locations. This not only improves 
efficiency but also reduces operational costs associated with emergency service calls.

•	 Physical Robustness: Edge environments may expose equipment to dust, moisture, and temperature 
variations. Hardware should be rugged enough to withstand these conditions without compromising 
performance.

In practice, a failure-resistant edge solution might avoid needing physical buttons or manual resets entirely. 
Instead, all functions should be accessible remotely, and the system should be designed to automatically 
recover from common issues such as software glitches, connectivity losses, or power disruptions.

For instance, in a manufacturing setting where large HVAC systems, welding equipment, and production 
machinery share the same electrical circuits, an edge computing device with advanced power management 
features can prevent disruptions. Such a system would maintain stable operations even when the local power 
supply is less than ideal, avoiding costly downtimes and safeguarding critical processes.
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Simplified Resource Additions (Scale Out) and Hardware Replacement
Edge environments are very dynamic. New applications are deployed regularly, and data volumes grow 
exponentially, creating new demands for edge infrastructure. Extend and enhance the edge deployment 
footprint with minimal disruption using standardized configurations. Failure to plan for expansion of the 
edge environment can lead to expensive forklift upgrades or multiple independent islands of infrastructure to 
manage, with all the complexity and cost associated with that kind of choice.

Automated Edge Deployment: Zero-Touch Provisioning
For all but the smallest organizations, this is the most important consideration because edge may involve 
multiplying sites and types of equipment on the network. If approached haphazardly, without a plan, edge 
can quickly spawn hard-to-manage complexity that can strain IT staff and have company-wide implications. 
To keep from becoming a nightmare, edge systems should take a standardized approach, requiring little or 
no customization and minimal installation skills. Edge should offer or embrace infrastructure as code (IaC), 
simplifying change control.

Repeatability means that service and support are standardized, so staff doesn’t need to research each 
installation before responding to a problem. Instead, they can count on using a consistent approach and 
methodology. This efficiency model is used across every other domain, from manufacturing to medicine, but it 
is too often ignored in edge deployments.

Similarly, management must not require specialized IT staff on-site, upgrades and infrastructure scaling 
must be non-disruptive, the foundation must be self-healing, and IT specialists must be able to manage 
the entire edge fleet seamlessly at scale. This is a logical corollary of deploying similar systems at every 
node. Those systems will have identical software and applications, identical deployment mechanisms, and 
every opportunity to enhance and improve standardization through repetition. With this approach, even 
inexperienced staff can quickly become experts.

Finally, look for zero-touch provisioning. This device-configuration process can be operated automatically and 
eliminates most of the burden on IT administrators when setting up, maintaining, or upgrading an edge system

A Sound Edge Approach: Optimizing

11SCALE COMPUTING

https://www.scalecomputing.com/aime-autonomous-infrastructure-management-engine
https://www.scalecomputing.com/resources/what-is-zero-touch-provisioning-ztp
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Optimized for Success

for Success
A well-executed edge computing strategy can be a game-changer for organizations, driving operational 
efficiency, reducing costs, and enhancing service delivery. However, the true value of edge computing lies in its 
capacity to simplify IT infrastructure while extending powerful computing capabilities beyond the traditional 
data center. The goal is not just to deploy technology, but to do so in a manner that empowers the entire 
organization and aligns with broader business objectives.

The Five Key Concepts for a Successful Edge Approach
To build a strong foundation for edge deployments, organizations should focus on five critical concepts that 
contribute to a sound edge approach:

1.	 Simplicity: Avoid overly complex edge technologies and deployment requirements. A streamlined 
edge solution minimizes training needs, reduces the likelihood of errors, and ensures faster time-to-
value.

2.	 Cost-Effectiveness: Edge computing should deliver measurable financial benefits, from reducing 
operational costs to avoiding expensive truck rolls for maintenance. Solutions with low upfront 
costs and predictable operational expenses contribute to a lower TCO.

3.	 Functionality: The edge platform must offer robust features to support critical applications and 
workloads. This includes capabilities such as data protection, recovery, remote management, and 
integration with existing IT environments.

4.	 Reliability: Edge deployments often operate in less-than-ideal conditions. The equipment and 
software used should be designed for durability and resilience, providing consistent performance 
even when environmental factors are challenging.

5.	 Strategic Edge Topologies: Consideration of edge computing topologies is essential for aligning 
deployment strategies with organizational goals. Whether the approach involves a hub-and-spoke 
model, a distributed mesh, or a hybrid configuration, selecting the right topology can significantly 
impact the efficiency and scalability of edge deployments.

Thinking Beyond Technology: Crafting a Broader Edge Strategy
While focusing on these core concepts, organizations should also adopt a holistic perspective when planning 
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edge computing initiatives. Rather than seeing edge as merely an extension of the data center, it should 
be treated as a distinct part of the IT landscape—one that offers unique opportunities for innovation and 
efficiency. This perspective involves thinking strategically about how to design, deploy, and manage edge 
environments to optimize both operational and business outcomes.

The choices made in the planning phase, from selecting the right hardware to defining network architecture, 
can influence the success of edge computing projects. By prioritizing simplicity, cost-effectiveness, 
functionality, reliability, and the appropriate topology, organizations can develop an edge approach that not 
only meets immediate needs but also scales seamlessly as requirements evolve.

Edge Computing, the Cloud, and You: Building 
a Future-Ready Infrastructure
You’ve made significant strides in your edge computing journey. Now, it’s time to learn a few more key concepts. 
Soon, you’ll be prepared to master the edge! This time, focus on the overall structure or topology you want to 
implement for edge computing.

Topology in edge computing involves strategically placing and arranging edge devices, servers, and data processing 
resources based on where data is created and used. This includes decisions about data flow, computing power 
distribution, and redundancy to ensure resilience against failures.

The infrastructure topology of the future will strongly focus on hybrid environments. Most organizations will likely 
employ a combination of data center and cloud-based resources. Meanwhile, edge computing applications will be 
crucial in handling local processing needs. This “new” topology contrasts the traditional all-on-premises approach and 
the “born in the cloud, all cloud” perspective. It acknowledges that latency and bandwidth issues are significant, as 
are regulatory and autonomy concerns, which are other common drivers for on-premises infrastructure, especially as 
locally generated data becomes increasingly important.

Edge computing is increasingly important for many industries that embrace full-scale digitalization or are simply 
modernizing and growing to meet real organizational needs. Over the past decade, edge computing has expanded 
its role in these developments and is poised to extend its role further in the years ahead. Recent events have only 
heightened the importance of this growing role.

The increased focus on edge computing introduces complexities and presents opportunities. Understanding and 
selecting a topology and considering the fleet management strategies needed for edge computing systems are 
prerequisites for adopting a hybrid cloud + edge infrastructure, which demand thorough consideration of a range of 
factors.

https://www.scalecomputing.com/resources/edge-computing-technology-enables-real-time-data-processing-and-decision-making
https://www.scalecomputing.com/resources/hybrid-cloud-architecture-explained
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Understanding Edge Computing Topologies: Finding the Right Fit
The continuous advancement of information technologies complicates the ability to foresee which topologies 
will become prominent in the future. However, several strong candidates for edge computing are emerging today. 
Typically, the prevalent topologies in edge computing, as identified by major analysts, vary based on the functions 
assigned at the edge and how these functions relate to cloud or on-premises data center computing.

•	 Regional Data Center Edge—CDN, Telecom DC, Colocation. This might be a service provider 
configuration with multiple tenants and, in comparison with other edge computing scenarios, is typically 
a very large-scale operation that differs from a traditional data center only in its relationship to an even 
larger central data center and in usually having a narrower focus.

•	 Local Data Center Edge—Small Data Center, Micro Data Center. This type of edge computing is 
typically oriented towards general services, possibly for a remote or branch office, and is characterized 
by minimal or no staffing.

•	 Gateway Edge—Intelligent Local/Field Gateway. This typically comprises a small cell or access point, 
such as a video management software (VMS) surveillance system, and offers zero-touch provisioning 
(ZTP) and configuration management.
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•	 Device Edge—Embedded Computing Devices and Traditional PLCs. This type of edge, typically a single 
machine or work cell, has only enough intelligence to assist with a specific operation and provide some 
degree of reporting.

•	 Compute Edge—Edge Server/Storage Outside of a Data Center. Examples of this type of true edge 
computing potentially have the ability to include specialized services, such as video analytics-based 
applications, and likely include ZTP.

It’s important to note that these topologies aren’t rigid. There are gray areas, and some edge implementations 
can actually include multiple topologies. However, in most instances, one is clearly predominant.

Edge Fleet Management: Ensuring Longevity and Efficiency
For all edge topologies, especially for “true” edge, organizations must be aware of lifecycle management, 
specifically fleet management. They must plan for longevity to maximize the value of their expenditures and 
avoid dead-end investments. Their considerations should include concepts such as the following:

•	 ZTP and configuration management. These are relevant not just initially but also as hardware fails or 
capacity needs change. This is a rationale for designing many edge systems around scale-out clustered 
architectures like hyperconverged infrastructure rather than a single monolithic “box.”  ZTP is a vital 
“Day 1” feature and a long-term configuration attribute, as it significantly simplifies all ongoing activities 
related to edge computing. This means that the edge system itself, along with the devices connected 
to it, can be configured automatically, requiring little to no hands-on intervention or minimal remote 
involvement from staff. This has clear implications for the lifetime costs of edge computing and is 
accomplished through methods that enable automatic provisioning, configuration, and continuous 
system monitoring. Essentially, once an edge device with ZTP is powered on and connected, it reaches 
out to gather the information necessary to become fully operational.

•	 Centralized management for “Day 2.” This includes automation of ongoing management whenever 
possible. The Day 2 concept refers to all the operational realities that become important after the 
initial setup. Day 2 can sometimes be a surprise, as “simple” implementations become more complex 
when day-to-day management challenges are larger than expected. An edge computing approach should 
supplement ZTP, as noted, and offer ongoing visibility that’s simple yet comprehensive, building on the 
advantages of edge computing.  

https://www.scalecomputing.com/resources/edge-computing-examples
https://www.scalecomputing.com/resources/edge-computing-examples
https://www.scalecomputing.com/sc-fleet-manager
https://www.scalecomputing.com/resources/what-is-zero-touch-provisioning-ztp
https://www.scalecomputing.com/resources/edge-computing-architecture
https://www.scalecomputing.com/resources/edge-computing-architecture
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•	 Cloud integrations. Edge computing offers simplicity and cost advantages, and those advantages should 
extend to integration. One element that should always be considered is how cloud fits in. Cloud can, 
in some cases, replace a traditional, centralized on-premises data center or can supplement that data 
center. It can also provide bridging functions to other resources (for example, storing data later accessed 
by a data center). And cloud can offer advantages including relatively simple integration through the 
use of APIs. An edge computing solution should be ready to meld with cloud computing, whether 
Infrastructure as a Service (IaaS) or Software as a Service (SaaS), including cloud storage integration.

Cloud capabilities are often more than sufficient to address edge computing storage needs, allow greater 
geographic resilience, and centralize access for analysis. Supplemental capabilities (typically SaaS) can 
enrich a given edge computing installation.

Organizations should consider cloud storage options in order to ensure the safety and protection of edge 
computing data and the ability to get up and running after disruptions, whether natural or human-caused. 
The cloud storage integration aspect, namely getting edge computing data to the cloud, can provide off-
site resiliency, centralized data sharing, etc.

•	 Monitoring and Support. It’s crucial for edge computing to be highly visible, easy to support, and free 
from surprises. It should “just work,” and we should be able to anticipate problems as much as possible. 
An edge computing installation ought to emphasize reliability from the start. Edge computing systems 
must be designed for field use, not just operations in “sanitized” data centers or air-conditioned offices. 
However, when issues arise, they should be easily and quickly identifiable, with a clear path to resolution.

When selecting a topology and planning your edge computing implementation, consider some additional 
issues, including a “start at the end” suggestion: define what success looks like and how it will be measured. 
This could encompass the perspectives of the customer and other stakeholders.

Also, consider how your choice of edge computing can support the development of your other IT goals and 
initiatives. Next, address the important details. For instance, while edge computing typically enhances latency 
and response times, to achieve optimal results, it’s essential to identify and analyze the factors that will lead to 
better performance.

Finally, it’s prudent to examine the conceptual components of an edge computing implementation, 
including storage, computing capacity, and electrical power, as well as analytics capabilities, network and 
communication needs, and physical and logical security. Vendor solutions will address most of these issues, 
but having clarity about your needs will help ensure that those needs are met.

https://www.scalecomputing.com/resources/what-is-the-difference-between-edge-computing-and-cloud-computing
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Rugged and Reliable: Meeting Industry Demands
Consider two industry sectors that frequently adopt edge computing: retail and manufacturing. Furthermore, 
consider how these deployment styles align with the specific needs of these sectors. For instance, 
manufacturers often have use cases that focus on asset tracking, remote operations, and logistics. These use 
cases may also extend to warehousing, operational automation, security, maintenance, and diagnostics.

Similarly, retail edge computing use cases often include supply chain control and optimization, digital signage, 
in-store experience, and (recently) proximity marketing.

Comparable experiences are found across all industries. Keep in mind that decisions regarding both topologies 
and vendors are crucial for avoiding proverbial truck rolls (emergency service calls). Clearly, edge computing 
loses some of its appeal when it becomes a source of vulnerability and unreliability. Choosing rugged 
and reliable options is essential, and selecting the right vendor can help ensure your organization avoids 
unexpected or unscheduled services.

Understanding edge computing topologies is the first step toward building an effective edge computing 
deployment to support these and other use cases. It takes a clear grasp of business needs and edge computing 
capabilities to complete the job successfully. 

https://www.scalecomputing.com/resources/it-infrastructure-automation-transforming-it-operations-for-the-future
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Jumping to the Edge: Taking the Next Step with Scale Computing
There are wide variations in what people mean when they discuss edge and the different topologies under 
which it is implemented. But the common thread is the need to collect and handle data faster and do more with 
it at a point closer to its source, the activity that needs the data, or both. The reward is a reduction in the “time 
to value” for any given data.

Now that you have a more comprehensive understanding of the concepts, terminology, and trade-offs involved 
in edge computing, it’s time to take a step back and evaluate your situation and the needs of your organization. 
Where are the areas of stress? Where should it expand? What is the best way to maximize existing investments 
in IT and beyond? Take your time, and get a sense of how edge computing can fit into your infrastructure today 
and align with your vision for the future.

The effort put into this can get you to the point where you understand the choices available to you and which 
ones make the most sense. Don’t be afraid. Make the jump and discover how the right edge choices can provide 
a real competitive advantage.

When that time comes, consider Scale Computing solutions to bring the efficiency and scalability to edge 
computing. This is especially important at the network edge, where things like small space requirements and 
lack of staffing become critical concerns that must be addressed. See what it can do for you.

Additional Resources
•	 TCO Calculator

•	 Pricing Tool
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