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Al's Future Depends on What Lies Beneath

By: Roger Cummings

Despite being once labeled “science fiction”, Artificial Intelligence
(Al) has now become our new reality. Businesses are integrating Al into
their operations, and headlines are filled with news covering numerous
breakthroughs. Yet, beneath the excitement lies a critical issue: the
infrastructure that drives entire systems is in urgent need of
improvement.

Every intelligent response, real-time insight, or automated decision
depends on a tightly coordinated network of computing, storage, and
network systems that demand speed, accuracy, and scalability to
function as desired. The media awards Graphics Processing Units (GPUs)
for the development of this new innovative technology, but it is only a
fraction of the equation.

Organizations across the globe are prioritizing the development of Al applications to improve the
efficiency of their operations. As industries rapidly integrate this technology, significant pressure has
been placed on the digital infrastructure and its ability to support large-scale computing systems.

The challenge is not Al alone; rather, it is the fast-evolving landscape of infrastructure that supports
it. To stay competitive, organizations must learn how to adapt and be willing to experiment and learn
through its implementation. Scaling these technologies requires research into next-generation
technologies, strategic investments, and strong partnerships.

Organizations are not questioning how to integrate Al into their operations, but rather how they can
do so while focusing on minimizing costs and increasing efficiency.

While the previous focus of Al was directed toward achieving mass availability, it has now shifted
toward performance efficiency. With this high demand, infrastructures are constantly put to the test
regarding the processes to train large-scale models and the vast components involved in delivering
results instantaneously. Scaling Al is anything but cheap. A key contributor to vast spending is the
overprovisioning of hardware that is often derived from peak demand uncertainty. Training a variety
of comprehensive models demands countless GPUs, accessible high-speed storage, and extensive
cooling resources. These demands require more than just extensive sources of power. They demand
storage and network systems that also face significant loads of pressure in the processes to deliver
the desired data.
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GPUs are not the only constraint; data is a massive bottleneck. Al teams are discovering limits on
storage and bandwidth, deeming the modernization of infrastructure essential to preventing the
waste of valuable resources.

Modern Al demands exceed traditional IT infrastructure, as they were typically designed for general-
purpose workloads. The pressure to maintain performance has resulted in organizations
oversupplying hardware and cloud capacity, which leads to an infeasible total cost of ownership
(TCO). Investing in weak infrastructure delivers a significant blow to the ROI from Al, impedes training,
halts project momentum, impairs timelines, and ultimately undermines executive buy-in.

A New Face to Innovation is On the Horizon

A new era of innovation is taking shape that does not rely solely on adding more power to existing
systems but on reimagining how infrastructure is built from the ground up. This next-generation
approach is designed to meet the demands of Al at scale, not by stacking complexity, but by utilizing
smarter, more adaptive systems that redefine what is possible.

The transition from traditional, monolithic systems to modular infrastructure has increased and is
anticipated to continue growing. Instead of scaling in large, costly leaps, organizations are now
expanding in increments, such as node by node or workload by workload. This scalable model offers
greater flexibility with performance and cost minimization tailored to the business’s needs.

Al workloads also demand far more than just baseline computing. They rely on agile, high-bandwidth
data pipelines that can move massive volumes of information with speed and precision. To meet
these demands, the implementation of software-defined storage is essential, combining commodity
infrastructure with intelligent software to deliver the IOPS, bandwidth, and scalability Al demands, all
while diminishing inference costs. At the same time, as Al transitions into real-world environments,
like operating rooms, factories, and retail spaces, the notion is clear: centralized data centers cannot
carry this workload alone. Computation is being redirected closer to the action, enabling localized
processing that reduces latency, honors data jurisdiction, and minimizes bandwidth and cloud
overhead.

This exceeds innovation. It is an essential upgrade that is designed to enable organizations to be
closer to their data, improve insight generation, and deliver Al systems that satisfy both performance
and affordability. This allows for more adaptable systems and efficient data management as
businesses grow.

Securing Sovereignty Through Al Infrastructure

No longer confined to the server room, this conversation now spans borders. Nations are moving
away from outsourcing Al and toward owning their own models, data flows, and intelligence systems.
The concept of sovereign Al has shifted infrastructure into a matter of national policy.

At the heart of this shift is the belief that Al systems must reflect the culture and identity of the
societies with which they are associated. More specifically, they display the language, intent, and
history of their creators. Countries that opt to outsource their Al demands pose a risk in which foreign
Al systems can embed outside assumptions that conflict with their own values.

This has led countries across the globe to race in the development of domestic Large Language
Models (LLMs), data infrastructure, and invest in cutting-edge infrastructure. For these nations, Al
infrastructure is more than a matter of utility; it’s a strategic differentiator.
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On the other hand, enterprises are experiencing a comparable shift as they are reevaluating their
infrastructure mix. As regulations tighten and concerns over data privacy grow, many are opting for
hybrid and on-premises deployments to ensure greater control over critical data and adherence to
legal standards.

Along with this push toward reliable infrastructure comes the need for Al governance. As more Al
models are integrated into various industries, Al governance is on the horizon to demand
accountability, clarity, and transparency. This only creates more pressure for Al infrastructure, as they
must now demonstrate their capabilities regarding model traceability, inviolable auditability, and
immediate insights into sustainability.

Model traceability refers to the extent to which Al systems must record how and when the data was
used to train and calibrate models. Additionally, organizations must also track how they are tuned,
updated, and deployed in production. These logs are then subject to regulatory standards to ensure
transparency and accountability.

Inviolable auditability holds organizations accountable, requiring them to verify system-level records
that demonstrate how Al decisions are made. More specifically, these models must obtain these
attributes, especially when models begin making decisions with material or legal consequences. This
can include input and output mapping, checkpoints, and metadata transparency. These demands
exceed the limitations of traditional IT systems, which place significant pressure on the development
of Al infrastructure.

Infrastructure must also deliver live insights into energy use and its carbon footprint as ESG
(environmental, social, and governance) mandates continue to expand toward the inclusion of digital
ecosystems. More specifically, as ESG directives expand to include digital ecosystems, organizations
are held responsible for reporting the carbon footprint of Al pipelines. That means infrastructure must
deliver live insights into GPU power draw, thermal overhead, and emissions impact, ideally down to
the model and workload level.

Effective governance demands integration across the entire Al pipeline from input to reference. It
must be incorporated from the initial point of data upload to the moment of model output.

Winning the Al race is no longer defined by who obtains the largest models or extravagant demos. It
will be defined by those who architect infrastructure that’s scalable, efficient, sovereign, and
governed by design.

We have now reached an inflection point, where we must pivot and move forward. More specifically,
organizations must invest in infrastructure that drives the future of Al or risk becoming a figment of
the past.
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