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Collapsing the Restaurant Edge

How one software platform — hosting VMs, running containers, or running
as a VM — meets the demands of the modern quick service restaurant

The modern quick service restaurant (QSR) runs more software at the store than many bank branches — Al-assisted
drive-thru ordering, kitchen display and automation systems, computer vision, connected cooking equipment, self-service
kiosks, and loyalty-driven mobile ordering. It runs that software in a space the size of a shelf, in an environment hostile to
electronics, with no on-site IT staff and almost no maintenance window. In a recent engagement with one of the world’s
largest QSR operators, two priorities dominated every architecture discussion: collapsing separate network and application
hardware into a single high-availability pair, and standardizing on Kubernetes as the store application platform. This article
examines why the QSR edge is unlike any other enterprise edge, and how the deployment flexibility of the Versa Operating
System (VOS™) — hosting virtual machines, executing containers natively, or itself running as a virtual machine on a
third-party edge platform — addresses those requirements directly.

The QSR edge is not a smaller branch office

Enterprise networking has long treated the restaurant as a small branch office. That assumption no longer survives contact
with the numbers. At major QSR brands, the drive-thru accounts for 60 to 75 percent of sales, and every second of added
service time compounds into abandoned cars and lost revenue. Network latency and downtime are not just IT metrics in this
industry. Stores operate 18 to 24 hours a day, leaving almost no maintenance window, and there are no technical staff on site
— the person closest to the equipment is usually a shift manager with a fryer to run.

Compliance pressure compounds the operational pressure. PCI DSS 4.x expects payment systems to be strictly segmented
from everything else, yet a single store now carries five or more distinct traffic classes: payment, POS and kitchen display,
drive-thru voice Al and intercom, cameras and connected equipment, and guest Wi-Fi — each requiring its own segmentation,
access control, and quality of service.

The physical environment is also unlike anything found in office parks. There is no data closet; equipment often lives on a shelf
near the kitchen, exposed to heat, grease-laden air, dust, and vibration. Fan-cooled devices pull that contaminated air through
the chassis, and it shows in the failure data: typical fan-cooled hardware carries mean-time-between-failure ratings around
20,000 hours, while fan-less industrial designs exceed 275,000 hours — more than a tenfold difference that translates directly
into avoided truck rolls across a fleet.

Finally, the industry has quietly become a cloud-native pioneer. Leading QSR brands have publicly documented running
Kubernetes clusters in every restaurant — thousands of clusters on small-form-factor hardware — so that kitchen IoT,
forecasting, and order orchestration keep running even when the WAN does not. Other distributed industries share individual
traits: retail shares the site count, branch banking shares the compliance burden. No other vertical combines revenue-critical
latency, a hostile physical environment, near-zero IT presence, franchise cost economics, and cloud-native ambition all under
the same roof.

The consolidation imperative: one HA pair per store

Each digital initiative of the past decade tended to arrive with its own box, and the typical store accumulated a router, a
firewall, an SD-WAN appliance, one or more application servers, and the switching to connect them. Multiplied across
thousands of locations, every additional chassis means capital cost, power, heat, spare-parts inventory, and another
component whose failure requires a technician visit.
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Working with one of the largest QSR operators in the world, this was the first mandate: collapse the network and application
hardware into a single high-availability pair. VOS makes that practical because it converges routing, SD-WAN, next-generation
firewall and IoT access control into one software image — the same consolidation Versa delivers on its CSG appliance family —
while the same platform can also host the store’s applications. Networking, security, and compute collapse into one HA pair of
commodity x86 devices with stateful failover. Zero-touch provisioning through Versa Director means a replacement unit is
unboxed, cabled, and powered on by store staff; the platform does the rest.

Flexibility: three ways to run the same platform

No two QSR estates are alike, and even within a single brand, store formats diverge — traditional dine-in, drive-thru-only,
and food courts. The second mandate from the field was therefore about posture: the network platform must adapt to the
operator’s compute strategy, not the other way around. VOS supports three deployment models, and they can coexist
within one estate under one management plane.

= Hosting virtual machines (UCPE)

VOS turns the HA pair into a universal CPE that hosts third-party VMs — POS middleware, back-office applications, or
any store workload not yet containerized — alongside its own network functions. Traffic is service-chained through
the VOS data plane, zero-trust policies are enforced between workloads, and VM lifecycle management is handled
centrally from Versa Director. This allows organizations to continue to have fully segmented application and network
teams without compromise.

- Executing containers natively

For container-first estates, containers run directly on VOS, attached to the data plane through virtual interfaces, with
network and security policy applied per container — no separate container host required. Alternatively, VOS can host
a VM dedicated to running Docker workloads. Either way, kitchen analytics, menu-board content engines, and IoT
gateways execute on the same HA pair that runs the network.

* Running as a VM on the store’s own platform

Some operators have standardized on third-party Kubernetes-based edge platforms that manage store compute
using KVM virtualization. Here the model inverts: VOS deploys as a virtual machine on the operator’s existing cluster,
and the full routing, SD-WAN, and security stack becomes simply another workload that the platform schedules and
monitors — eliminating dedicated network hardware entirely. VOS supports KVM, VMware ESXi, Hyper-V, and Xen,
along with the major public clouds for hub and headend functions.

The strategic point is that all three models run the same software image, the same policy framework, and the same
management plane. A brand can deploy uCPE in traditional stores, native containers in new builds, and VOS-as-a-VM
wherever an edge compute platform already exists — then migrate between models as formats evolve, without
re-architecting the network or retraining operations teams.

Hardware freedom for hostile environments

Because VOS is software, hardware becomes a choice rather than a constraint. It runs on Versa CSG appliances or on
certified third-party platforms — including the ruggedized, fan-less systems that kitchen-adjacent installations demand. A
fan-less chassis draws no grease-laden air through its electronics, has no moving parts to fail, and operates silently enough
for front-of-house placement. Platform security travels with the software: TPM-anchored secure boot protects unattended
devices, and integrated LTE/5G keeps drive-thru payments flowing through a wireline outage. Operators retain the freedom
to source hardware that fits each store’s environment, budget, and supply chain — without changing anything about how the
network is run.
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Hardware freedom for hostile environments

QSR requirement Versa platform response

Drive-thru and payment continuity: 60-75% of Application-aware SD-WAN with sub-second failover across broadband, fiber,
sales ride on seconds of responsiveness and integrated LTE/5G; SLA-based path selection for POS and payment traffic
PCI DSS 4.x segmentation across payment, Integrated NGFW/UTM, IoT security, and ZTNA enforced in the same software
POS, drive-thru, IoT, and guest networks stack at every store

Minimal physical footprint; no server room or Networking, security, and application hosting collapsed into a single HA pair of
network closet x86 devices

Kitchen-adjacent environments: heat, VOS certified on third-party ruggedized and fan-less appliances alongside
grease-laden air, dust, vibration Versa CSG platforms

Kubernetes and Docker as the store Native container execution on VOS, or VOS deployed as a VM under an
application strategy existing KVM-based, Kubernetes-managed edge platform

Store applications still packaged as VMs UCPE hosting of third-party VMs, service-chained through the VOS data plane

with zero-trust policy between workloads

Thousands of sites, franchise economics, no Zero-touch provisioning and single-pane lifecycle management of devices,
on-site IT VMs, and containers through Versa Director and Versa Concerto

Field validation and conclusion

In the engagement referenced throughout this article, both mandates were validated across store formats: hardware
consolidated to a single HA pair; VM-based store applications hosted through uCPE; containerized workloads executed
natively on VOS; and, in stores already running the operator’s Kubernetes-based edge platform, VOS deployed as a VM on
that existing infrastructure. In every model, policy, security posture, and management remained identical.

The QSR edge punishes rigidity. It demands carrier-grade networking and enterprise-grade security in a shoebox of space, on
hardware that survives a kitchen, managed from afar, at franchise-friendly cost — while leaving room for the cloud-native
future the industry is already building. A platform that dictates its own hardware, its own hypervisor, or its own application
model will eventually stand in the way of one of those requirements. VOS takes the opposite position: one software platform
that hosts your VMs, runs your containers, or runs inside your platform. For an industry measured in seconds per car, that
flexibility is the difference between the network enabling the roadmap and standing in its way.
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