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If DC Is the Destination Architecture for Al, What Is the
Destination Architecture for the Building?
By Mike May

The growing discussion around direct current in Al data centers raises a larger question for the built
environment.

If computing infrastructure is being redesigned around the power, density, speed, and data
requirements of artificial intelligence, why are most buildings still being constructed around an
electrical and communications architecture that was never designed for continuous intelligence?

The issue is larger than whether a building operates on AC or DC. The real question is whether its
infrastructure can support what buildings are now being asked to become.

For most of modern construction, power, lighting, life safety, communications, controls, and data have
been treated as separate systems. Each has its own wiring, hardware, contractors, software,
maintenance cycle, and replacement strategy. That approach created functional buildings, but it also
created silos.

Al cannot create meaningful building intelligence from disconnected systems and incomplete data.
Software can analyze only what the physical environment is able to capture, communicate, and act
upon.

The Al era therefore requires more than smarter software. It requires a new physical infrastructure
layer inside the building.

DC Is One Piece of a Larger Destination

The case for DC is becoming stronger because more of the equipment inside modern buildings
already operates internally on DC. Sensors, communications devices, controls, batteries, electronics,
LED lighting, and edge-computing equipment all depend on it. Renewable generation and energy
storage are also natively DC resources.

Yet in many buildings, energy is still repeatedly converted as it moves between the grid, distributed
equipment, storage, and electronic loads. Every conversion adds equipment, complexity, heat, cost,
and potential points of failure.

That cost shows up at a level most of this conversation never reaches: inside the device itself. Every
sensor, controller, and piece of connected equipment built for an AC environment has to carry its own
conversion circuitry just to function, a driver, a power supply, a rectifier, something to turn AC into the
DC the device actually runs on internally. When native DC is present at the point of use, that circuitry
stops being necessary. Removing it lowers the bill of materials on every device deployed at scale,
removes a well-known failure point from the product, and frees up space and thermal budget that can
go toward better sensing, radios, or compute instead. That's a manufacturing economics argument as
much as an energy efficiency one, and it compounds differently once you're talking about a portfolio of
buildings rather than one device.

AC infrastructure isn't going away. Buildings carry decades of installed assets, established codes, and
skilled labor that no architecture can wish out of existence. What's practical is a staged, hybrid



approach where AC and DC coexist, and loads migrate toward DC where it actually creates
measurable value rather than where it's fashionable to claim it does.

That transition has to be standards-based and buildable by the trades already doing the work. An
architecture that only functions in a laboratory, or that demands a wholesale rip-out of existing
infrastructure to get started, will not scale across a global building stock this large.

Buildings Are Missing a Physical Layer

Most conversations about intelligent buildings start with software: platforms, dashboards, artificial
intelligence. Those matter, but they all sit on top of something more basic that usually goes
unaddressed, which is a consistent physical means of getting technology into the occupied space in
the first place.

That layer has to do a lot at once. It needs to move power to digital and electronic devices, put
sensing and communications where people and assets actually are, and capture information at a
spatial density that's actually useful rather than symbolic. It has to support life safety independently of
normal building operations, tie into building-management and digital platforms, and be serviceable by
the electrical workforce that already exists rather than a specialty crew that has to be trained from
scratch. And critically, it has to accept new technology without triggering a full system replacement,
and modernize a legacy building without demanding a rip-and-replace the owner can't afford.

Most buildings don't have that layer.

What they have is lighting.

Why the Layer Starts Here

That's the whole case for lighting as a deployment point. It's already powered, already distributed
through nearly every occupied building, and already familiar to the trades that install and service it.
Few other positions in a building check all three boxes at once.

The temptation is to stop at a smarter fixture. A proprietary fixture with embedded technology
improves one product, but it preserves the same fragmentation at the building level, and when that
technology ages out, the owner is right back to replacing the fixture, the controls, or the whole closed
system.

The bigger opportunity sits one level up: turning the lighting position itself into a standardized,
removable, replaceable node, so the fixture stops being the ceiling on what's possible there.

Once that physical layer exists, the position can carry a lot more than illumination, sensing,
communications, edge intelligence, environmental and occupancy data, asset visibility, life safety,
without forcing the building owner into one closed ecosystem to get any of it.

The building already owns the locations. What has been missing is the architecture that allows those
locations to function as infrastructure.

Data Has to Start Where Conditions Actually Change

Future buildings won't just be judged on how efficiently they consume energy. They'll be judged on
how well they understand what's happening inside them, and that understanding has to come from
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somewhere real: rooms, corridors, work areas, patient spaces, classrooms, mechanical zones,
manufacturing floors, warehouses, paths of egress.

A distributed lighting-based layer can carry that data. Occupancy, temperature, air quality, equipment
condition, energy use, movement, asset location, safety events, whatever the application calls for.

None of that is an argument for collecting data because it can be collected. Owners need control over
what's captured, how it's secured, and which systems get to touch it. The physical layer itself should
stay agnostic to communications protocol, sensor type, and software platform, so the owner picks the
technology and security model, not the infrastructure vendor.

Al then becomes materially more useful. Instead of trying to infer building conditions from isolated
systems, it can work from a more consistent stream of spatial, operational, and environmental
information. It can identify patterns, support maintenance, improve energy decisions, assist building-
to-grid coordination, and help systems respond more intelligently to real conditions.

The Same Layer Strengthens Life Safety

Emergency systems tend to get designed as isolated assets, built and installed to wait for one specific
event. That's understandable given what's at stake, but it leaves value on the table. Physical
distribution that already exists for life safety can also feed situational awareness, system health, and
environmental monitoring, if the architecture underneath is built to allow it.

Lighting positions already sit along occupied areas and paths of travel, which means, done right, they
can carry emergency illumination, wayfinding, alerts, and communication with occupants or
responders on top of their primary function.

None of this compromises dedicated life-safety requirements or code compliance. Safety functions
stay resilient and independently operable where required. What changes is whether lighting, sensing,
communications, and safety keep operating as permanently separate systems, or start working off the
same infrastructure.

This Isn't Hypothetical

A version of this layer already exists. The GJ6.6 connection system is a keyed, grounded physical

interface for modular lighting and connected building assets, written into ANSI C81.61/C81.62 and

recognized by the IEC across more than 80 countries, which is a meaningfully different bar to clear
than a product spec sheet.

Built on that interface, the linear lamp position stops being a fixed fixture and becomes a removable,
replaceable, upgradeable node. The same thesis carries into life safety, where distributed nodes
support emergency systems independently while still feeding broader situational awareness.

What sits above that physical layer, the sensing, communications, edge technologies, networks, BMS
integration, digital platforms, gets selected according to what the owner actually needs. A
standardized deployment layer isn't there to replace every technology provider in the stack. It gives
those providers a common, repeatable way to reach the physical building instead of negotiating
access one building at a time.



That's the part worth sitting with. No single device, control system, or dashboard wins this on its own,
because none of them solve the access problem. Electrical infrastructure, lighting, life safety, telecom,
sensors, software, and building automation all need a shared way in, not another closed one.

New Construction Alone Won't Get This Done

Most of the buildings running fifty years from now are already standing today. That single fact makes
retrofit capability the whole ballgame, not a footnote.

A realistic path starts at the powered lighting locations that already exist, introducing standardized,
serviceable nodes that evolve rather than get torn out and replaced. Data capture, communications,
life-safety capability, digital services, all of it can layer in based on the owner's priorities and budget,
on the owner's timeline. DC distribution shows up where it earns its place, and AC keeps serving the
loads where it still makes sense.

That's a pathway, not a forced replacement cycle. An owner can modernize one floor, one building, or
an entire portfolio, on whatever schedule capital allows. Technology upgrades happen at the node
level instead of by ripping out fixtures wholesale. Hardware and software providers get to participate
without needing to own the infrastructure underneath them. And the electrical workforce that's already
out there installing and servicing buildings keeps working with a familiar physical form factor, picking
up the additional training as digital and DC-enabled systems become more common.

The Destination Is a Building That Keeps Improving

DC will keep growing in importance as electronic loads, distributed intelligence, storage, and
renewable generation expand. But DC alone doesn't make a building intelligent, any more than a data
center's power architecture alone makes it useful, absent the distributed layer that gets compute to
where the workload actually is. Buildings need their own version of that layer, sized for occupied
space instead of server racks.

What the destination looks like is a building that can keep accepting better technology, indefinitely,
without the disruption that's defined every prior modernization cycle. A standardized physical layer for
power, data capture, communications, safety, and digital integration supports Al without handing
owner control away. It modernizes without tearing itself apart to do it. And it connects new technology
to the physical space at roughly the pace that technology is actually advancing, instead of lagging it by
a construction cycle or two.

Al is accelerating why this matters now, but the underlying gap isn't new. Buildings have spent years
accumulating intelligent products on top of infrastructure that was never built to host intelligence in the
first place.

Adding more devices was never the fix. The fix is rebuilding how power, lighting, life safety, and data
relate to each other inside the building, and that's the transition the built environment is now facing,
whether it's ready for it or not.
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