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Beyond Hypervisor Replacement - Comparing
Proxmox to VergeOS for VMware Migration

The data center landscape has shifted dramatically. Broadcom's acquisition of VMware
triggered widespread license restructuring, forcing organizations to reevaluate infrastructure
strategies that had remained stable for over a decade. For many IT leaders, this disruption
represents both a challenge and an opportunity—a chance to modernize infrastructure rather
than simply swap one hypervisor for another.

The initial response to VMware pricing pressure is to find a lower-cost virtualization platform.
Proxmox VE, an open-source KVM-based solution, has emerged as a popular choice due to its
zero-cost licensing and familiar Linux underpinnings. However, this approach often recreates the
same architectural complexity that made VMware environments expensive and challenging to
manage in the first place.

This paper examines a fundamentally different approach: replacing not just the hypervisor, but
the entire multi-layered infrastructure stack with a unified Infrastructure Operating System.
Specifically, we compare Proxmox VE to VergeOS to help IT decision-makers understand the
architectural differences, operational implications, and total cost considerations of each approach.
By examining these two platforms in depth, organizations can determine which path best serves
their long-term interests—and avoid the common mistake of simply trading one set of
infrastructure challenges for another.

The Hidden Cost of Hypervisor-Only Migration
Recreating Complexity

Traditional data center architecture consists of multiple independent layers: compute
virtualization, storage systems, networking infrastructure, backup solutions, and security tools.
Each layer requires specialized expertise, separate management interfaces, and individual
maintenance cycles. VMware environments typically integrate with external SAN or NAS
storage, dedicated backup servers, and third-party networking and security products.

When organizations migrate from VMware to another hypervisor-only solution, they often retain
this layered architecture. The hypervisor changes, but the storage arrays, backup infrastructure,
and networking complexity remain. In some cases, migration can increase complexity by
introducing new integration challenges between the replacement hypervisor and existing
infrastructure components.



The Open-Source Trade-Off

Open-source virtualization platforms offer compelling advantages: zero licensing fees,
community-driven development, and freedom from vendor lock-in. However, these benefits
come with trade-offs that organizations must honestly evaluate.

Open-source solutions typically require more internal expertise to deploy and maintain.
Community support, while often acceptable, lacks the accountability and turnaround time of
commercial vendor relationships. When production systems fail at 3 AM, the response time and
resolution path differ significantly between community forums and enterprise support agreements.

More fundamentally, open-source hypervisors address only one layer of the infrastructure stack.
Organizations still need storage solutions, backup systems, networking configuration, and security
tools. The total cost of ownership extends far beyond hypervisor licensing to include all supporting
infrastructure and the staff required to integrate and maintain it.

What Migration Should Accomplish

A well-executed VMware migration should achieve more than just cost reduction. It should
simplify operations, improve resilience, reduce the number of management interfaces, and
position the organization for future requirements. Migration represents a rare opportunity to
eliminate accumulated technical debt and architectural compromises that developed over years of
incremental growth.

The question isn't simply "What can replace VMware?" but rather "What infrastructure
model best serves our needs for the next decade?"

Two Approaches to VMware Replacement

The Modular Approach

The modular approach assembles best-of-breed components into a complete infrastructure
stack. A typical implementation might include a KVM-based hypervisor for compute
virtualization, ZFS or Ceph for storage, Linux bridges or Open vSwitch for networking, and a
separate backup solution for data protection.




Dashboard Defined Management Architecturally Unified Management

This modular approach requires expertise across multiple technologies. Storage administration
differs significantly from hypervisor management, which differs from network configuration. Each
component has its own update cycle, failure modes, and troubleshooting procedures. Integration
between components requires careful planning and ongoing maintenance.

The Unified Approach

The unified approach consolidates compute virtualization, storage, networking, and data
protection into a single platform. Rather than assembling components, organizations deploy a
single system that handles all infrastructure functions through a standard management interface
and a shared architectural foundation.

This approach reduces operational complexity by eliminating integration points between
separate systems. Updates apply consistently across all functions. Troubleshooting follows a
single methodology. Staff expertise focuses on a single platform rather than being spread
across multiple technologies.

The unified approach shifts the scope of where flexibility applies. Rather than selecting different
proprietary hardware components at each infrastructure layer, organizations gain greater
flexibility in hardware selection—such as commodity servers, standard storage media, mixed
GPUs, and off-the-shelf networking equipment.




The operational benefits of a unified platform outweigh the theoretical benefits of mixing
software components. At the same time, hardware flexibility helps organizations avoid vendor
lock-in at the physical layer, where costs are highest.

Proxmox VE - A Modular Open-Source Platform
Architecture and Capabilities

Proxmox VE is a Debian-based virtualization platform that combines the KVM hypervisor with
LXC container support. It provides a web-based management interface, clustering capabilities,
and integration options for various storage backends.

Proxmox has gained significant adoption in home labs and some educational institutions. Its
zero licensing cost and open-source nature appeal to environments that tolerate hands-on
complexity at low cost.

For storage, Proxmox supports local disks with ZFS, distributed storage through Ceph
integration, and connections to external SAN/NAS systems via standard protocols. This
flexibility allows organizations to match storage architecture to specific requirements, though
each option entails different levels of complexity and required expertise.

Proxmox Backup Server (PBS) provides data protection capabilities as a separate component.
PBS supports deduplication, compression, and encryption, offering a capable backup solution
that integrates with Proxmox VE clusters.




Operational Considerations
Deploying Proxmox in production
environments requires careful planning
across multiple domains. Storage
architecture decisions significantly impact Networking
performance, resilience, and operational
complexity. Organizations choosing Ceph
for distributed storage must account for
additional nodes, network configuration, Reters
and specialized expertise. Those using Firewalls
external storage must integrate and
maintain separate systems.

Dashboard

Networking in Proxmox relies on standard Linux components: bridges, VLANs, and optionally
Open vSwitch. While powerful and flexible, this approach requires manual configuration and
ongoing management. Multi-tenant environments demand careful VLAN design and firewall rule
management across multiple layers.

Backup operations through PBS involve data movement between production storage and
backup targets. When production storage uses deduplication, data must be rehydrated before
transmission to PBS, then deduplicated again at the backup target. This process consumes
network bandwidth, extends backup windows, and complicates recovery operations.

Enterprise support for Proxmox is available through subscription plans that provide access to
stable repositories and technical assistance. However, the support model differs from traditional
enterprise vendors, with response times and escalation paths that reflect the platform's
community-driven origins.



Where Proxmox Fits Best

Proxmox delivers genuine value in specific
contexts. Homelab enthusiasts benefit from a full-
featured virtualization platform with no licensing
costs. The platform provides an excellent learning
environment for those developing skills in
virtualization and Linux administration. Some
educational institutions even use Proxmox to
teach infrastructure concepts without licensing
constraints.

Development and test environments where operational simplicity matters less than cost
containment find Proxmox appealing. Small technical teams comfortable managing multiple
infrastructure layers can build capable environments. Organizations with existing investment in
external storage systems can leverage Proxmox as a hypervisor layer while retaining familiar
storage infrastructure.

However, as environments grow beyond homelab scale, the operational overhead of the
modular approach compounds. Production workloads with uptime requirements, compliance
obligations, and business continuity needs demand capabilities that Proxmox's architecture
struggles to deliver efficiently.
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Single-Codebase Architecture

VergeOS - A Unified Infrastructure Operating System

Architecture and Capabilities

VergeOS takes a fundamentally different architectural approach, delivering virtualization,
storage, networking, and data protection as integrated functions within a single operating
system. Rather than layering components on a general-purpose Linux distribution, VergeOS is
purpose-built as an Infrastructure Operating System designed for production data center
workloads.

The platform deploys like firmware, with a read-only base that protects system integrity and
minimizes potential attack surfaces. This architectural decision reflects a design philosophy that
prioritizes operational stability and security over component-level flexibility.

VergeFS, the integrated storage layer, provides a global storage pool with inline deduplication
across the entire cluster. Unlike traditional storage systems, which deduplicate within individual
arrays or appliances, VergeFS deduplicates globally—across all workloads, nodes, and sites.
This approach typically reduces storage consumption by 60-80% compared to traditional
architectures.

VergeFabric provides software-defined networking with complete Layer 2 and Layer 3
capabilities. Virtual switches, routers, and firewalls are provisioned through policy definitions
rather than manual configuration. The network fabric spans the entire cluster automatically,
eliminating the VLAN sprawl and manual configuration that characterize traditional virtualization
environments.




Data protection is integrated directly into the platform via snapshot technology that leverages
the global deduplication architecture. Snapshots become independent, space-efficient,
immutable clones that can be mounted instantly, rolled back in seconds, or repurposedfor
testing and development. Because snhapshots share the same deduplicated storage poolas
production data, there is no data movement during backup operations—eliminating the
rehydration and re-deduplication cycles that complicate traditional backup architectures.

Virtual Data Centers

VergeOS introduces Virtual Data Centers (VDCs) as a core architectural concept. Each VDC
provides complete isolation of compute, storage, and networking resources with independent
management and policy enforcement. VDCs enable true multi-tenancy without the overhead of
deploying separate physical or virtual infrastructure for each tenant.

This capability is particularly valuable for service providers, managed service organizations, and
large enterprises with multiple business units that require isolated environments. VDCs can be
provisioned in minutes with complete networking, security policies, and resource quotas—tasks
that would require days of configuration in traditional architectures.
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Private Al Integration

VergeOS includes VergelQ, an integrated Private Al platform that enables organizations to
deploy on-premises conversational Al interfaces to their proprietary data. GPUs across the
cluster are pooled and available without requiring specialized licensing. The global deduplication
architecture extends to Al workloads, ensuring large datasets and model embeddings consume
minimal storage.

VergelQ provides a capability that organizations cannot replicate with component-based
approaches without significant investment. Assembling equivalent functionality from
open-source components requires Kubernetes orchestration, GPU passthrough configuration,
vector database deployment, and integration work that demands specialized expertise. Many
organizations facing this complexity default to public cloud Al services, introducing data
sovereignty concerns and ongoing operational costs.
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VMware Migration

VergeOS includesnative VMware migration tools that use changed block tracking to replicate
workloads with minimal downtime. Unlike manual migration approaches that require exporting,
converting, and re-importing virtual machines, the VergeOS migration process preserves
workloads intact—operating system, applications, and configuration all migrate together.

This capability significantly reduces migration project timelines and risk. Organizations can
execute VMware exit strategies in weeks rather than months, with cutover windows measured in

minutes rather than hours.
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Head-to-Head Comparison
Storage Efficiency

Proxmox storage architecture depends on the chosen backend. ZFS provides local
deduplication and compression, but limits VM mobility. Ceph provides distributed storage with
replication, but typically requires 3x raw capacity for 1x usable storage. External SAN/NAS
systems offer familiar management but add cost, complexity, and potential single points of
failure.

VergeOS provides global inline deduplication across the entire cluster as a native capability.
Every node participates in a unified storage pool where deduplication identifies redundant data
regardless of which workload or node originally wrote it. This architectural approach typically
delivers 3-5x better storage efficiency than traditional approaches.

The efficiency difference compounds when data protection is added. Proxmox backup
operations through PBS require data movement—reading from production storage, transmitting
across the network, and writing to backup targets. When production storage uses deduplication,
data must be expanded before transmission.
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VergeOS snapshots involve no data movement. Because snapshots share the global
deduplicated storage pool, creating a snapshot is essentially a metadata operation that
completes in seconds regardless of data volume. Recovery is equally fast—restoring a 100TB
environment takes the same time as restoring a 100GB environment because the operation
advances metadata pointers rather than copying data.

Networking Complexity

Proxmox networking requires manual configuration of Linux bridges, VLAN tagging, and firewall
rules. Multi-tenant environments demand careful VLAN design to maintain isolation, with firewall
policies managed at multiple layers. Adding a new tenant or business unit requires configuring
network segments, firewall rules, and routing across physical and virtual infrastructure.

VergeOS networking through VergeFabric is policy-driven and automatic. Creating a new Virtual
Data Center automatically provisions isolated networking with appropriate routing and security
policies. Tenant administrators can manage their own firewall rules without affecting other
tenants or requiring central IT intervention. The platform handles Layer 2 and Layer 3 functions
natively, eliminating the need for external firewall appliances or complex VLAN architectures.

Data Protection and Ransomware Resilience

Proxmox data protection through PBS provides capable backup functionality but operates as a
separate system. Backup data resides on external targets that must be secured independently
from production infrastructure. Recovery from ransomware attacks requires restoring from these
external targets—a process that can take hours or days, depending on data volume and network
bandwidth.




VergeOS integrates data protection directly into the Infrastructure Operating System. Snapshots
are immutable and reside within the same secured infrastructure as production workloads.
Recovery from ransomware involves advancing metadata to a known-good snapshot—an
operation that completes in seconds regardless of data volume. There is no external target to
compromise, no network transfer to complete, and no rehydration delay.
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Multi-Tenancy

Proxmox provides role-based access controls and supports VLAN segmentation, but these
mechanisms approximate rather than achieve true multi-tenancy. Organizations requiring strong
isolation between tenants typically deploy separate Proxmox clusters, fragmenting resources
and multiplying management overhead.

VergeOS Virtual Data Centers provide complete tenant isolation within a shared infrastructure.
Each VDC has independent compute, storage, and networking with separate administration and
policy enforcement. This architecture enables service providers to host hundreds of tenants on




shared infrastructure while maintaining complete isolation—a capability that would require
hundreds of separate clusters in traditional architectures.

Scalability

Proxmox clusters scale by adding nodes, but storage scalability depends on the chosen
backend. Ceph scales horizontally but requires dedicated resources and expertise. External
storage systems have their own scaling characteristics and limitations. Organizations often
deploy multiple Proxmox clusters rather than scaling individual clusters, which fragments
resources and complicates management.

VergeOS scales linearly from two nodes up to hundreds, with flexible node configurations that
adapt to workload requirements. Organizations can deploy balanced nodes that contribute both
compute and storage capacity, or designate storage-only nodes for capacity-intensive workloads
and compute-only nodes for processing-intensive applications. This role flexibility allows
organizations to scale compute and storage independently based on actual demand rather than
being forced into fixed ratios.

Adding any node type automatically expands available resources across the entire VergeOS
cluster, and all workloads and VDCs can immediately utilize additional capacity without
reconfiguration. This linear scalability with role flexibility eliminates the cluster sprawl and
resource fragmentation that characterize large Proxmox deployments and plague legacy HCI
architectures.
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Enterprise Support

Proxmox support operates primarily through community forums and documentation, with
subscription plans providing access to stable repositories and technical assistance. While the




community is active and knowledgeable, support lacks the accountability and response
guarantees that production environments require.

VergeOS includes enterprise-grade 24x7 support with a single vendor accountable for the entire
infrastructure stack. Support engineers work closely with development teams, enabling faster
resolution and strategic guidance. For organizations with mission-critical workloads, this support
model provides confidence that production issues will receive immediate, expert attention and
timely resolution.

Total Cost of Ownership Analysis

Licensing cost comparisons between Proxmox and VergeOS appear to favor Proxmox
dramatically—zero versus thousands of dollars. However, this comparison addresses only one
component of total infrastructure cost.

A complete TCO analysis must include storage infrastructure, backup systems, networking
equipment, professional services, staff overhead, and downtime costs. When these factors are
included, the comparison shifts significantly.

Infrastructure Costs

Proxmox deployments require external storage for production workloads at scale. Enterprise
storage arrays cost $80,000 to $120,000 for a 100-VM environment. Backup infrastructure
through PBS requires additional servers and storage, typically $25,000-$40,000. Organizations
often add dedicated networking equipment to isolate storage traffic.

VergeOS eliminates the need for external storage with integrated VergeFS. Backup functionality
is native, requiring no additional infrastructure. Networking integrates through VergeFabric
without dedicated appliances. The platform's global deduplication typically reduces raw storage
requirements by 60-80%, further reducing hardware costs.

Operational Costs

Proxmox environments require expertise across multiple technologies: Linux administration,
storage management (ZFS, Ceph, or SAN), network configuration, and backup operations.
Organizations either develop this expertise internally or engage professional services for
deployment and ongoing support. Staff overhead for managing multi-component infrastructure
typically runs $180,000-$240,000 annually for a 100-VM environment.

VergeOS consolidates management into a single platform, reducing required expertise and staff
overhead. Organizations report a 50-60% reduction in infrastructure management time
compared to multi-component architectures. Professional services requirements decrease
because deployment and configuration are streamlined.




Downtime Costs

Infrastructure complexity correlates with downtime risk. Multi-component architectures have
more potential failure points and more complex recovery procedures. When storage,
networking, and compute are separate systems, failures can cascade in unexpected ways, and
recovery requires coordinating across multiple platforms.

Unified architectures reduce failure modes and simplify recovery. VergeOS's integrated
protection features, including ioGuardian for inline recovery during drive or node failures,
maintain availability in scenarios that would cause extended outages in traditional architectures.

Three-Year TCO Comparison (100-VM Environment)

Component Proxmox VergeOS
Software Licensing $0 - $15,000 $75,000 - $100,000
External Storage $80,000 - $120,000 $0 (integrated)
Backup Infrastructure $25,000 - $40,000 $0 (integrated)
Professional Services $40,000 - $80,000 $15,000 - $30,000
Staff Overhead $180,000 - $240,000 $90,000 - $120,000
Downtime Costs $50,000 - $100,000 $10,000 - $20,000
Total 3-Year TCO $375,000 - $595,000 $190,000 - $270,000

Organizations that focus exclusively on licensing costs miss approximately 80% of the total
infrastructure investment. When all costs are included, VergeOS typically delivers 40-60% lower
TCO than Proxmox deployments at enterprise scale.

Making the Right Choice

When Proxmox Makes Sense

Proxmoxservesaroleinthe virtualization ecosystem, but that role most appropriately centers
on learning, experimentation, and home lab deployments rather than production enterprise
workloads.

Enthusiasts building personal infrastructure for learning, media servers, or home automation
benefit from a full-featured virtualization platform without licensing costs. The hands-on
management that would burden enterprise IT teams becomes an educational opportunity for
hobbyists developing technical skills.




Educational institutions that teach virtualization concepts find Proxmox valuable in classroom
environments where students need direct exposure to hypervisor configuration, storage
management, and Linux administration. The platform's complexity becomes a feature rather
than a bug when the goal is learning infrastructure fundamentals.

Small development and test environments with limited uptime requirements and available
technical expertise can leverage Proxmox effectively. Organizations that explicitly prioritize
component-level control over operational simplicity—and are willing to invest in the required
expertise—can build capable environments.

However, production workloads with business continuity requirements, compliance obligations,
or growth expectations quickly outpace Proxmox's capabilities. The transition from homelab to
enterprise reveals the operational burden that zero-cost licensing masks.

When VergeOS Makes Sense

VergeOS meets the requirements of enterprise production environments: operational efficiency,
integrated resilience, enterprise support, and long-term cost optimization.

Organizations executing VMware exit strategies benefit from native migration tools that
accelerate project timelines and reduce risk. Rather than rebuilding infrastructure with different
components, these organizations can genuinely simplify their environment while avoiding
VMware licensing costs.

Service providers and enterprise organizations requiring multi-tenant capabilities need the true
isolation that Virtual Data Centers provide. The alternative—deploying separate infrastructure

for each customer or line of business—becomes economically and operationally prohibitive at

scale.

Enterprises facing ransomware threats gain a significant advantage from integrated, immutable
snapshots and instant recovery capabilities. When recovery time is measured in seconds rather
than hours, the business impact of security incidents transforms dramatically.

Organizations planning Al initiatives benefit from VergelQ's integrated Private Al platform. The
alternative path—assembling Al infrastructure from components or accepting public cloud data
sovereignty risks—adds complexity and cost that VergeOS eliminates.

Mission-critical environments requiring enterprise support gain confidence from single-vendor
accountability. When production systems fail, the support response must align with the
business's urgency. Community forums, however helpful, cannot provide the guaranteed
response that enterprise operations require.




Conclusion

VMware migration presents a strategic decision point that extends far beyond just hypervisor
selection. Organizations can recreate traditional multi-layered complexity with a different
hypervisor, or they can fundamentally simplify their infrastructure through a unified operating
system approach.

Proxmox serves as both a learning platform and a homelab solution. Its zero licensing cost and
open-source nature make enterprise-grade virtualization accessible for education,
experimentation, and personal projects. For these use cases, Proxmox delivers genuine value
that commercial alternatives cannot match.

However, production enterprise environments have requirements that Proxmox's architecture
cannot efficiently address. The operational overhead of managing separate storage, networking,
backup, and security layers compounds as environments scale. The expertise required spans
multiple technology domains. The support model lacks enterprise accountability. The total cost
of ownership, when honestly calculated, exceeds unified alternatives despite zero licensing
fees.

VergeOS delivers an Infrastructure Operating System that unifies compute, storage, networking,
and data protection into a single platform purpose-built for production workloads. This approach
reduces operational complexity, improves resilience, and typically delivers 40-60% lower total
cost of ownership at enterprise scale. Integrated capabilities for VMware migration, ransomware
protection, multi-tenancy, and Private Al address requirements that would demand significant
additional investment and expertise in component-based architectures.

For organizations viewing VMware migration as an opportunity to modernize infrastructure
rather than only reduce licensing costs, VergeOS represents the strategic choice. The platform
eliminates accumulated architectural complexity, positions organizations for emerging
requirements like Private Al, and delivers measurable operational and financial benefits.

The choice ultimately depends on context. For homelabs and learning environments, Proxmox
provides an excellent platform. For production enterprise workloads, VergeOS delivers the
capabilities, support, and total cost advantages that business requirements demand.

To learn more about VergeOS and evaluate whether an Infrastructure Operating System
approach fits your organization's requirements, visit verge.io or contact VergelO for a technical
assessment.




