Key Drivers for edge
computing:

« Intermittent networks

« Local data processing

- Scalability

- Real time data processing

- Compliance and data sovereignty
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SOLUTION OVERVIEW

VMware Cloud
Foundation Edge

Operate Thousands of Edge Sites as One
Unified Platform

Overview

As enterprises expand beyond centralized data centers, the edge has become
a critical platform for real time applications, Al inference, and operational
intelligence. However, most edge environments are still operated as isolated
sites rather than a unified platform limiting scalability, increasing costs, and
slowing innovation.

VMware Cloud Foundation Edge (VCF Edge) addresses this challenge by
delivering a distributed private cloud platform for edge environments. It
enables organizations to run, secure, and operate virtual machines,
Kubernetes based applications, and GPU accelerated workloads across
distributed locations with a consistent operating model.

VCF Edge enables organizations to operate thousands of edge locations as a
single system with centralized automation, lifecycle management, and policy
driven operations.

Unlike fragmented edge solutions that require separate infrastructure stacks
for virtualization and Kubernetes, VCF Edge provides a unified platform to run
virtual machines, containers, and Al workloads eliminating silos and
simplifying operations across distributed environments.

From retail stores and manufacturing plants to hospitals, energy grids, and
defense environments, organizations are deploying applications closer to
where data is generated to enable real time decision making and improve
operational efficiency. As edge deployments scale from pilot to production
across hundreds or thousands of locations, a consistent and scalable
operating model becomes essential.

The Challenge: Scaling Edge Without Scaling
Complexity

Traditional infrastructure and management approaches were designed for
centralized data centers not distributed edge environments. As organizations
scale edge initiatives, they encounter key challenges:

» Operational complexity at scale: Managing each site independently does not
scale

« Limited or no onsite IT staff: Remote locations require automation and
centralized control

« Unreliable or constrained connectivity: Edge sites often operate with
intermittent or outbound-only networks
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Stats
50%

Enterprise Al inference workloads
will be processed locally on

endpoints or edge nodes by 2030’

$380 Billion
the expected worldwide spending
on edge solutions by 20282
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» Fragmented infrastructure stacks: Separate platforms for VMs, containers,
and Al increase cost and complexity

» Heightened security requirements: Distributed environments require
consistent protection and compliance enforcement

The Solution: A Distributed Private Cloud for the
Edge
VCF Edge extends the private cloud operating model to distributed

environments, enabling organizations to operate edge infrastructure as a
unified platform.

Rather than managing infrastructure site by site, organizations can centrally
deploy, operate, and secure all edge locations using consistent tools,
automation, and governance. This enables modern workloads including virtual
machines, Kubernetes-based applications, and Al to run consistently across
all locations.

With centralized lifecycle management, policy enforcement, and automation,
organizations can manage hundreds or thousands of edge sites as a single
system, supporting true fleet scale operations.

The platform supports right-sized deployments for every location from single-
node configurations for constrained environments to highly available
two-node clusters and multi-node performance clusters without changing
tools or operating models
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Figure 1: A Distributed Private Cloud for the Edge

1. IDC, “Three forces shaping the future of IT leadership”

2. IDC Worldwide Edge Spending Guide

Solution Overview | 2


https://www.idc.com/resource-center/blog/three-forces-shaping-the-future-of-it-leaderships/
https://www.idc.com/tracker/showproductinfo.jsp?containerId=IDC_P39947

VMware Cloud Foundation Edge

“VMware Cloud Foundation Key Capabilities.
enables us to centralize these

systems and move away from a

Right Sized Edge Deployments

Deploy the right infrastructure for each site with flexible configurations from

distributed approach towards single-node deployments supporting vSphere and vSphere Kubernetes

a more centralized mindset Service (VKS), to two-node availability clusters with VSAN plus witness node,
and processes. By focusing and multi-node clusters for performance intensive workloads all with a

on the ‘golden image,” we can consistent operating model.

install once and then roll out Unified Runtime for VMs and Kubernetes

to the hundreds of stations we VCF Edge delivers container services through vSphere Kubernetes Service

operate in production.” (VKS), providing a consistent platform for applications across distributed edge
Christopher Kolb, Domain Architect for locations. Kubernetes is built into the platform with a shared lifecycle model,
the EC4P Project, Audi eliminating a separate stack. For resource constrained environments, the

vSphere Supervisor enables a small footprint (down to a single node) that
manages orchestrated applications via embedded Kubernetes control planes,
allowing for flexible deployment across diverse edge sites.

Optimized Performance for Al and Edge Workloads

VCF Edge supports GPU accelerated workloads at the edge, including virtual
GPU (vGPU) capabilities that enable multiple workloads to efficiently share
GPU resources. This allows organizations to run Al inference and other
performance-intensive applications directly at edge locations.

Combined with high-performance storage powered by vVSAN and, where
supported, NVMe-based memory tiering, the platform improves workload
density, enhances performance, and optimizes infrastructure costs.
Organizations can run virtual machines, Kubernetes applications, and Al
workloads together on a single platform eliminating separate infrastructure
stacks while maximizing efficiency.

Zero-Touch Provisioning

Automate the deployment and configuration of edge infrastructure using
network-based imaging and policy driven automation. Rapidly onboard new
sites without manual setup, reducing operational overhead and eliminating
the need for onsite IT resources.

Fleet-Scale Lifecycle Management

Centralize lifecycle management across all edge locations, enabling
organizations to deploy updates, enforce policies, and maintain consistency
across hundreds or thousands of sites. Integrated observability provides real
time visibility into infrastructure and workloads delivering a single operational
view of the entire edge fleet.

GitOps-Based Edge Operations

Use GitOps with Argo CD to define and enforce desired state across edge
environments. Enable consistent, automated configuration for infrastructure
and Kubernetes workloads from a single source of truth.

Pull-based delivery supports secure operations in air-gapped and outbound
only environments while maintaining local autonomy at each site.
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Built for Real Edge Conditions

Operate reliably in environments with intermittent connectivity, constrained
bandwidth, and air-gapped requirements. Maintain local autonomy at each
site while ensuring consistency and synchronization when connectivity is
restored.

Built-in Security and Compliance

Protect distributed environments with integrated security capabilities,
including hardware-rooted trust, secure boot, and support for regulatory
standards.

VCF Edge employs encryption and enforces workload isolation with secure
east-west traffic and built in security controls. Live Patching enables critical
updates without downtime supporting continuous operations for mission
critical edge environments.

Business Outcomes
By adopting VCF Edge, organizations can transform how they operate

distributed environments:

» Reduce operational costs by eliminating site-by-site management across
distributed edge locations

» Accelerate deployment timelines through automation and centralized control

« Scale efficiently from tens to thousands of sites without increasing
operational overhead

« Maintain continuous operations in disconnected or low connectivity
environments

» Standardize infrastructure and operations across all locations

« Enable advanced use cases, including Al inference and real time analytics at
the edge

Use Cases Across Industries

VCF Edge supports a wide range of industry specific use cases, enabling
organizations to modernize operations and unlock new capabilities at the
edge.

Retail : Operate thousands of stores as a unified platform, enabling Al-driven
loss prevention, smart checkout experiences, and real-time inventory analytics
without onsite IT staff.

Manufacturing : Enable software defined factories with real time analytics,
robotics coordination, and Al-based inspection.

Financial Services : By deploying edge infrastructure closer to the data source
for use cases such as ATMs, branch offices and other banking applications,
Edge computing provides many advantages for banks, insurance agencies
and other financial institutions.

Healthcare : Standardize and secure distributed clinical environments while
maintaining regulatory alignment with HIPAA and GDPR compliance.

Energy and Utilities : Deploy real-time monitoring and predictive analytics
across remote infrastructure.
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Federal and Defense : Enable secure, resilient infrastructure across tactical
and air-gapped environments, supporting mission-critical applications, real-
time intelligence, and Al-driven decision making with compliance standards
such as STIG and FIPS.

Conclusion
As edge environments scale, organizations require a new operational model,

one that enables not only deployment, but continuous operation at scale.

VCF Edge delivers this model by combining right sized deployments, a unified
runtime for modern workloads, and centralized, fleet scale operations into a
platform purpose built for distributed environments.

By enabling organizations to operate thousands of edge sites as one, VCF
Edge reduces complexity, enhances security, and accelerates innovation
transforming edge infrastructure into a scalable, resilient, and intelligent cloud
platform.

Resources
VMware Cloud Foundation Edge Website

VCF Edge Detailed Design Link

VMware Cloud Foundation: Technical Documentation

VMware Cloud Foundation Blogs
Follow us on X
Follow us on LinkedIn

Watch latest videos on YouTube
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https://www.vmware.com/products/cloud-infrastructure/vmware-cloud-foundation-edge
https://techdocs.broadcom.com/us/en/vmware-cis/vcf/vcf-9-0-and-later/9-0/design/design-library/vcf-edge%281%29.html
https://techdocs.broadcom.com/
https://blogs.vmware.com/cloud-foundation/
https://x.com/vmwarevcf
https://www.linkedin.com/company/vmwarevcf/posts/?feedView=all
https://www.youtube.com/@VMwareCloudFoundation/search?query=edge

