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EXECUTIVE SUMMARY

The Al paradigm shift

The next wave of artificial intelligence (Al) won't be
relegated to the nebulous nowhere of the cloud, it

will be terrestrially grounded on the factory floor, in
warehouses and ports, and empower intelligent cities
and smart energy grids.

The Al paradigm is undergoing a fundamental shift: from an R&D curiosity operating

in the cloud, to an essential, mission-critical operational technology (OT) running at the
edge. This is driven by an unavoidable trifecta of technical and economic constraints:
latency, bandwidth, and cost.

In many instances cloud-only Al is too slow and too expensive to process the explosive
volume of real-time data required for applications like visual quality control, predictive
maintenance, and autonomous systems.

This white paper provides a concise, actionable roadmap to navigate this transition.
We've distilled the complex landscape into six core predictions that we believe will
shape hardware and software architecture decisions over the coming year and beyond.
Critically, these predictions mandate a move to purpose-built, highly-configurable
hardware as the non-negotiable foundation for successful, scalable, and secure edge
Al deployment. Read on to discover how you can adapt your strategy today to make

it possible to deploy thousands of secure, right-sized Al nodes with unprecedented
efficiency and a proven low Total Cost of Ownership (TCO) over the long term.
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SECTION 01

The edge reality: Why Al
must leave the cloud

The shift of Al compute from
the centralized cloud to the
distributed edge is not a trend,
it's a technical necessity.

Engineers are rapidly discovering that the cloud model,
excellent for training and managing data lakes, fails

spectacularly when Al is needed to make a real-time decision.

The first waves of Al and machine learning primarily served
back-end, asynchronous tasks like data analysis and long-
range forecasting, where response time was measured in
minutes or hours. Today, Al is moving to the OT environment,
including the factory floor, the smart city, and the utility grid,
where decisions must be measured in milliseconds. This
transition means Al is leaving the realm of IT service and
becoming integrated into automation systems that directly
influence physical infrastructure and production flow.

This creates a fundamental challenge: the scalability and
reliability of industrial Al hinges on where the computation
physically occurs. When a production line, a robot, or a
security camera demands instantaneous insight, reliance

on distant, congested cloud data centers introduces
unacceptable risk. The following sections will detail the
constraints of latency, bandwidth, and cost that mandate

a shift to the edge and provide an actionable roadmap for
building the resilient edge architecture required to make next-
generation Al deployments possible.
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Latency, bandwidth, and cost: The technical breakdown

In many industrial applications, milliseconds matter. Consider a quality control system on a high-speed
production line; a 100-millisecond round trip to the cloud translates to dozens of missed inspection
opportunities. Even a perfectly optimized cloud deployment is subject to the inescapable physics of light
speed and network congestion. As data volumes from sensors and cameras grow exponentially, two
bottlenecks emerge:

1 — Bandwidth Cost trajectories for edge and cloud

Streaming terabytes of video and sensor data to the cloud Cloud
is a logistical and technical nightmare, creating a network $$8
choke point that throttles the entire operation.

Continuous, high-volume data movement to the cloud,

Edge

followed by perpetual compute fees for inference, quickly

turns a promising pilot into an economically unsustainable I I

|
. 0 years 1 2 3
nightmare at scale. The cost of data transfer alone can y

eclipse the benefit of the Al solution. See our article on Cost trajectories for edge and cloud: Cloud computing costs

Edge vs. Cloud Large Language Models for more detail. surpass edge implementation investment over time.

Today, Al is moving to the Operational Technology

(OT) environment, including the factory floor, the
smart city, and the utility grid, where decisions
must be measured in milliseconds.
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Data gravity and sovereignty

Beyond performance and cost, regulatory and security
requirements further anchor Al to the edge. The concept of data
gravity suggests that it's easier and cheaper to process data
where it's created. Data sovereignty and strict industry regulations
(such as HIPAA in healthcare or specific national security
mandates) often forbid or heavily complicate the cross-border or
third-party transfer of sensitive operational data. Processing this
data locally ensures compliance, enhances security, and provides
a clear chain of custody.

The power of purpose-built hardware

The hardware designed for generalized cloud data centers is
fundamentally ill-suited for the edge. Cloud servers are designed
for climate-controlled rooms with near-perfect power and network
reliability. Edge environments, however, are characterized by heat,
vibration, dust, and intermittent connectivity. Attempting to deploy
generalized hardware at the edge results in unacceptable failure
rates and costly operational downtime.

The move to edge Al demands a foundation of purpose-built,
industrial and rugged hardware that can survive and thrive in its
deployed environment.

Cloud servers are designed for
climate-controlled rooms with
near-perfect power and network
reliability. Edge environments,
however, are characterized

by heat, vibration, dust, and
intermittent connectivity.
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SECTION 02

Six predictions for
edge Al in 2026: An
actionable roadmap

The future of edge Al deployment
will not be defined by a single
breakthrough chip or a one-
size-fits-all server. It will be

defined by precision engineering,
operational resilience, and scalable
infrastructure management.

Successful, large-scale Al deployment hinges on
recognizing and acting upon the following six core
predictions for 2026. These insights address the key
strategic shifts required to move Al from a successful
proof-of-concept to a fully operational, long-term
deployment at scale. These shifts are being driven by
three non-negotiable forces: economic pressure to
maximize long-term total cost of ownership; technical
necessity to handle increased complexity, like vision
language models (VLMs), with ultra-low latency; and
regulatory urgency surrounding hardware provenance
and supply chain integrity.

Navigating this transition requires a foundation of
purpose-built hardware that is highly flexible and
engineered for the environment. These predictions
illustrate why the procurement and architectural
decisions made today will determine the success and
scalability of your Al solutions in 2026 and beyond.

On to the predictions.
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PREDICTION 1

Modular and tailored hardware will dominate edge inference

The edge is a landscape of infinite variability. A single “optimal” hardware architecture for Al simply
cannot exist due to the vast range of unique Al workloads, input/output (1/0) requirements, and operating
environments. As a result, custom-engineered, right-sized solutions will become the economic and
technical norm.

Key engineering challenge

The central challenge is achieving the perfect balance of processing power within strict Size, Weight,
and Power (SWaP) constraints. Engineers must recognize that oversizing hardware can inflate costs
and create operational and power utilization inefficiencies that impede successful deployment and/or
scaling. It's essential to precisely match the processing (CPU), graphics (GPU), neural processing (NPU),
or other acceleration, like Field-programmable Gate Array (FPGA), along with specialized storage and
I/0, to the exact requirements of the application

The strategic approach is to prioritize modular design and highly configurable hardware. This enables
low-cost customization, allowing project managers to choose the perfect mix of processing and
specialized 1/0 to connect various cameras, sensors, and legacy equipment. This precision ensures you
only pay for what you need, delivering the lowest TCO from a purpose-built solution.
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PREDICTION 2
Hyper-localized vision systems will drive
fastest ROI

The fastest ROl is now driven by vision language models and vision
language action models (VLAs) which are transforming traditional
computer vision use cases. These models provide greater resilience
and contextual understanding, making them ideal for hyper-localized,
latency-sensitive applications like worker safety, defect detection, and
retail order accuracy.

Key engineering challenge

Success is defined by guaranteeing deterministic, sub-10ms response
times for these large VLM workloads and secure, reliable connectivity in
congested OT environments. The long-term economic hurdle is clearly
demonstrating the TCO advantage of local processing compared to
continuous data egress and perpetual compute fees. The economic
model must justify the upfront expense.

Focus on deploying systems on specialized on-premise edge hardware
coupled with dedicated, robust private networks (e.g., private 5G or
high-speed wired Ethernet) for guaranteed Quality of Service (QoS). This
combination provides the essential speed for real-time inference and
eliminates reliance on general-purpose public networks. The predictable,
lower operational costs of minimizing cloud data transfer fees further
cement the long-term ROI.
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Effective security is an ever-moving

target, but the foundation is mandating
hardware features that enable a secure
root of trust, such as TPM 2.0.

PREDICTION 3

Hardware source and integrity will become compliance mandates

Core shift

As Al becomes mission-critical, governance is expanding beyond software and data to include mandatory
control of the physical infrastructure and its firmware integrity. Trust in the model must extend to trust in
the machine it runs on.

Key engineering challenge

Extending the security chain of trust from software patch levels all the way down to physical hardware
provenance (where and how the device was made), firmware integrity, and the detection of ‘shadow Al'
deployments (unauthorized models running on production systems). Security must be a continuous,
auditable process.

Solution

Effective security is an ever-moving target, but the foundation is mandating hardware features that enable
a secure root of trust, such as TPM 2.0. This focus on verifiable hardware integrity makes the hardware
source and supply chain control non-negotiable. OnlLogic’s controlled manufacturing process, and 1SO/
IEC 27001:2022 certification for our information security management systems, provides this essential
foundation, giving customers auditable assurance of their hardware provenance. The deployment
strategy must also center on zero trust principles and zero touch provisioning (ZTP). Leveraging
dedicated security management platforms allows for secure, automated remote configuration at scale,
ensuring continuous, auditable evidence collection from the moment the device powers on.
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PREDICTION 4
Edge data centers and micro data centers
will proliferate

The need for standardized, physically secure, and remotely manageable
compute capacity, situated close to the data source, will drive the mass
adoption of edge data centers (EDCs) and micro data centers (MDCs).
Corporate security and compliance policies will be a major driver for
centralizing compute in these purpose-built local enclosures.

Key engineering challenge

Achieving continuous delivery (CD) and continuous monitoring (CM)
consistency across potentially thousands of diverse, geographically
dispersed nodes. This must be accomplished while meeting stringent
physical and digital security requirements and deploying enterprise-
grade Machine Learning Operations (MLOps) within a compact, often
harsh, physical infrastructure.

The answer lies in leveraging the inherent modular design and

enhanced physical security of micro data centers. This shift allows for
the standardization of platform-agnostic MLOps toolsets to manage
models at scale. The MDC's robust enclosure and integrated security
features (tamper-proofing, physical access security) effectively isolate
the compute, simplifying physical security audits and satisfying complex
corporate security policies
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PREDICTION 5

Simplified, integrated solutions will be adopted for scalability

Core shift

The friction and complexity of managing hybrid edge-cloud infrastructure will be overcome by the mass
adoption of simplified, integrated solutions. The next wave of edge Al will be driven by technologies that
simplify complex infrastructure and allow for widespread, rapid deployment.

Key engineering challenge

The critical hurdle is to manage micro-sized models across distributed, resource-constrained devices.
How can architects achieve massive scalability and continuous delivery without incurring prohibitive
operational friction or being locked into a proprietary single-vendor ecosystem? The ability to scale quickly
is the ultimate measure of success.

Solution

Mandating infrastructure-agnostic orchestration technologies that support a range of hardware types is
essential. These integrated platforms simplify deployment by standardizing model packaging (containers)
and enabling the zero touch provisioning necessary to deploy thousands of nodes quickly and reliably.
These solutions effectively simplify the underlying hardware complexity, allowing engineers to focus on
the model rather than infrastructure maintenance.

The next wave of edge Al will be

driven by technologies that simplify
complex infrastructure and allow for
widespread, rapid deployment.
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PREDICTION 6
Ruggedization will become the
non-negotiable baseline

Core shift

Reliability is the single most critical factor in OT environments. As Al
moves into industrial settings, ruggedized hardware features will transition
from a desirable option to a non-negotiable baseline requirement.

Key engineering challenge

Guaranteeing 24/7 inference stability in environments exposed to
extreme temperatures, shock, vibration, electrical noise, and contaminant
exposure. A production line, a remote oil rig, or a busy transit hub cannot
afford unplanned downtime due to hardware failure.

Solution

The solution is to mandate fanless computer systems that offer certified
military-grade ruggedization (MIL-STD-810H), wide input voltage support
for fluctuating power, and specialized 1/0 including legacy connectivity
(COM, CAN Bus). These features are the necessary insurance policy
against the costly operational downtime caused by general-purpose
hardware failure. The initial investment in a certified, ruggedized
hardware platform ensures long-term operational stability and asset
longevity, which is critical for long-lifecycle industrial deployments.
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SECTION 03

Prioritized
recommendations for
edge Al implementation

The path to a successful Al
deployment in 2026 requires
immediate, focused effort. These
three recommendations will help
you stay ahead of the competition
and maximize the scalability,
security, and stability of your edge
Al solutions.

In the rapidly evolving OT environment, waiting until
the proof-of-concept (POC) phase is complete to
define hardware, security, or governance requirements
guarantees friction, cost overruns, and deployment
failure. The solution is to shift left: integrating
hardware procurement, security protocols, and MLOps
architecture planning into the initial design phase.

The following recommendations provide a clear,
actionable strategy to implement the necessary
organizational and technical controls now. By focusing
on these three priorities, you can ensure your projects
move seamlessly from prototype to production and
turn the potential of edge Al into a tangible, long-term
competitive advantage.

Here's where to start.
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T — Keep deployment scalability, security,
and manageability front of mind

The highest growth vector in 2026 is Al software infrastructure. Your
primary investment must be focused on platforms that incorporate
machine learning (ML) compilers and robust, flexible orchestration tools
(e.g., platforms optimized for resource-constrained edge environments
such as ZEDEDA or lightweight container platforms). This is necessary to
minimize operational friction and maximize scalability across distributed
nodes. The sheer volume of nodes you'll likely need to manage demands
a scalable approach.

Crucially, minimizing hardware and data-handling complexity to allow for
zero touch provisioning and streamlined management will be key. This
ensures that security and manageability are baked into the deployment
from day one, not bolted on afterward. Security isn't just a feature; it's a
foundational requirement for any large-scale, distributed deployment.

Security isn't just a feature; it's a
foundational requirement for any
large-scale, distributed deployment.
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2 — Mandate modular hardware and purpose-built ruggedization

General-purpose computer hardware must be replaced by purpose-built, right-sized solutions. This
transition is driven by the fact that total cost of ownership is the only true metric of success, not initial
hardware price. Focus on hardware that offers high configurability and low-cost customization to precisely
match processing and acceleration (CPU, GPU, NPU, FPGA) to the workload. This includes leveraging
integrated Al compute like the Intel Core Ultra series processors with NPUs to minimize complexity and
power draw. Procurement policies must strictly mandate right-sized edge hardware to control costs,
especially for large-scale deployments; oversizing even a small component can be extremely costly at
volume, so precision matters.

Furthermore, hardware must be engineered with ruggedization (fanless thermal solutions, wide
temperature tolerance, MIL-STD-810H testing standards) as the non-negotiable baseline to guarantee 24/7
inference stability. Durable, reliable hardware drastically reduces costly replacement and truck rolls, which
drastically reduces TCO. Choosing trusted products that are engineered for the environment is paramount.

Focus on hardware that offers

high configurability and low-cost
customization to precisely match
processing and acceleration (CPU, GPU,
NPU, FPGA) to the workload.
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3 — Integrate Al governance with operational technology (OT)
and procurement

Al governance is no longer an IT-only function; it requires a cross-functional approach. Immediate
alignment between security, procurement, and facilities is required to manage hardware provenance and
firmware integrity from the secure root of trust (e.g., TPM 2.0).

This cross-functional integration ensures a secure, auditable supply chain that satisfies increasingly
stringent internal security policies while preventing unnecessary capital expenditure. This step is about
defining processes that make your entire deployment lifecycle easier to manage.

Durable, reliable hardware drastically reduces costly
replacement and truck rolls, which drastically reduces
TCO. Choosing trusted products that are engineered
for the environment is paramount.
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SECTION 04

Conclusion & next steps

The roadmap for a successful
and scalable edge Al deployment
hinges on strategic decisions
made today.

By prioritizing purpose-built hardware, embracing

new model architectures like VLLMs, and calculating
your investment based on total cost of ownership,

you de-risk the transition from POCs to production.
Mandating fanless, rugged hardware guarantees

the operational stability required for 24/7 inference,
while controlling your hardware source simplifies
compliance and security. The next step is securing the
right partner to help you implement this architecture
and navigate the complexities of the industrial edge.

Ready to get started?
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Partnering for the future

The shift to edge Al is complex, but you don't have to navigate it alone. At OnlLogic, we understand that
successful deployment hinges on the right computer hardware foundation, configured precisely for your
specific challenge. Working with OnLogic gets you:

+ Purpose-built solutions: We deliver hardware designed for the edge environment, offering modularity
and high configurability for low-cost customization. This ensures you get the right-sized solution
delivered on time.

A trusted partnership: Our team of responsive experts and field application engineers have been helping
tackle complex industrial projects for decades. We provide reliable guidance and technical depth from
proof-of-concept through mass deployment, acting as an extension of your engineering team.

+ Easy to work with: Our direct sales model is backed by excellent pre- and post-sale support to guide you
through specification, testing, and scaling. We're here to help you make it possible every step of the way.

Make it possible to deploy successful Al projects
in the coming year.

Ready to move from roadmap to reality? Contact our team today to discuss your deployment strategy and
learn how our highly-configurable, Al-ready industrial hardware can help you power your edge Al projects.

North America Europe
Call: +71 (802) 861 2300 Call: +31 88 5200 700
E-mail: info@onlogic.com E-mail: info.eu@onlogic.com
www.onlogic.com www.onlogic.com/eu
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