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Overview

Modern IT infrastructures rarely rely on a
single virtualization  platform. Instead,
organizations increasingly operate multi-
hypervisor environments, where VMware
vSphere by Broadcom, Microsoft Hyper-V,
KVM, Nutanix or others coexist to support
diverse workloads and avoid vendor lock-in.
While this approach delivers flexibility, it also
introduces significant monitoring complexity
due to heterogeneous APIs, metrics, and
operational models.

Observability solutions such as Dynatrace,
Datadog, New Relic, Grafana and others often
provide deep, agentless visibility into
virtualized environments.

Building on this, modern AlOps solutions take
it a step further. By applying machine learning
to correlate events, identify anomalies, and
automate root-cause analysis across multi-
hypervisor environments, they enable IT teams
to reduce alert fatigue, accelerate incident
resolution, minimize downtime, and
proactively optimize operations in increasingly
complex virtualized infrastructures.
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Introduction

A multi-hypervisor environment is an infrastructure in which multiple virtualization technologies
coexist. Common drivers include mergers and acquisitions, hybrid cloud strategies, workload-
specific optimization, and vendor lock-in avoidance.

However, each hypervisor exposes different APls, metrics, and operational models, making
centralized monitoring a non-trivial challenge.
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Overview of Hypervisor Types

Type-1 vs Type-2 Hypervisors

Type-1 (bare-metal): Run directly on hardware (e.g., VMware vSphere ESXi, Microsoft Hyper-V,
Xen, PowerVM)

Type-2 (hosted): Run on top of an operating system, like QEMU, Parallels Desktop, Oracle Virtual
Box (less common in the enterprise monitoring scope)

Most enterprise multi-hypervisor environments are built around Type-1 hypervisors.
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Key Hypervisor Platforms

VMware (vSphere / ESXi) by Broadcom

Architecture: Proprietary, enterprise-grade Type-1 hypervisor

Monitoring Interfaces:

e vCenter API (REST and SOAP)

e ESXi host APIs

e SNMP

e Performance counters (real-time and historical)
Characteristics:

e Rich ecosystem and tooling

e Deep telemetry and eventing

e Strong integration with third-party monitoring platforms

Microsoft Hyper-V

Architecture: Type-1 hypervisor integrated into Windows Server
Monitoring Interfaces:

¢  WMI (Windows Management Instrumentation)

e PowerShell APIs

e Performance Monitor (PerfMon)

e SCVMM (System Center Virtual Machine Manager)
Characteristics:

e Tight integration with Windows ecosystems

e Strong scripting capabilities

KVM (Kernel-based Virtual Machine)

Architecture: Linux kernel module turning Linux into a hypervisor

Monitoring Interfaces:
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e libvirt API

e QEMU/KVM metrics

e Linux system metrics (procfs, cgroups)
e Prometheus exporters
Characteristics:

e Open-source and highly flexible

e Widely used in cloud platforms

Citrix Xen Server / Citrix Hypervisor

Architecture: Microkernel-based Type-1 hypervisor
Monitoring Interfaces:

o XenAPI (XML-RPC / REST)

e xentop and host-level metrics

¢ Integration with Citrix management tools

Characteristics:

e Strong isolation model

e Used in both enterprise and cloud environments

Proxmox VE

Architecture: Debian-based platform integrating KVM and LXC
Monitoring Interfaces:

e RESTAPI

e Built-in metrics (RRD database)

e SNMP (via extensions)

e Prometheus integrations

Characteristics:

¢ Unified Ul for virtualization and containers

e Popular in SMB and edge deployments

‘M} Page 7




Nutanix AHV

Architecture: Integrated hypervisor within Nutanix HCI stack
Monitoring Interfaces:

e REST APIs (Prism)

e Built-in analytics (Prism Central)

e SNMP and syslog

Characteristics:

e Tight integration with storage and compute

e Simplified operations through HCI model

IBM PowerVM

Architecture: Enterprise hypervisor for IBM Power Systems
Monitoring Interfaces:

e HMC (Hardware Management Console)

e REST APIs

e Performance monitoring tools (nmon, Iparstat)
Characteristics:

e High reliability and performance

e Specialized for AIX, IBM i, and Linux workloads

Other Platforms

Additional hypervisors and virtualization layers include:

e QOracle VM
e OpenStack-based environments (using KVM or others)

e Cloud-native hypervisors (abstracted from users)
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Monitoring Challenges in Multi-Hypervisor
Environments

Heterogeneous APIs

Each platform exposes different APIs (REST, SOAP, WMI, CLI), requiring adapters or collectors.

Metric Inconsistency

CPU, memory, and I/O metrics may differ in:
e Units
e Sampling intervals

e Calculation methods

Visibility Gaps

Cross-platform correlation (e.g., VM to storage to network) is difficult.

Tool Fragmentation

Organizations often rely on multiple monitoring tools, increasing operational overhead.
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Hypervisor Lock-In and Platform Portability

Beyond monitoring complexity, organizations must also consider the operational risks of
hypervisor lock-in. Proprietary virtualization ecosystems may introduce dependencies related to
VM formats, management tooling, licensing models, and automation workflows. As environments
grow, migrating workloads between hypervisors can become costly and technically challenging.

This challenge is one reason many organizations are increasingly evaluating container-based
platforms and orchestration technologies such as Kubernetes. Containers provide a more portable
abstraction layer, reducing dependency on underlying hypervisors and enabling greater flexibility
across on-premises and cloud infrastructures.

However, while containers simplify application portability, they do not eliminate the need for
robust infrastructure monitoring. In many enterprise environments, virtual machines and
containers coexist, further increasing the importance of unified observability across heterogeneous
platforms.
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Monitoring Platforms and Approaches

Agentless Hypervisor Monitoring

In enterprise virtualization environments, hypervisor monitoring is typically performed using
agentless approaches. Monitoring platforms collect telemetry through APls, management
interfaces, and standard protocols exposed by the hypervisor or its management layer.

Common interfaces include:
e VMware vCenter APIs
e Hyper-V WMI and PowerShell
e libvirt for KVYM
o XenAPI
e Nutanix Prism APIs
e IBM HMC interfaces

This approach minimizes operational risk and aligns with vendor best practices, as installing third-
party software directly on hypervisor hosts is often restricted or unsupported.

Pros:
e Low operational impact
e Vendor-supported integration model
e Simplified maintenance

e Centralized visibility

e Dependent on API availability and permissions

e Limited access to low-level host internals compared to OS-level instrumentation

Guest-Level Monitoring

While hypervisors themselves are usually monitored agentless, agents may still be deployed inside
guest virtual machines to collect operating-system and application-level metrics.
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Unified Monitoring Platforms

Unified monitoring in multi-hypervisor environments is typically achieved through platform-
agnostic observability frameworks that aggregate and normalize telemetry from heterogeneous
infrastructure layers. Commonly used solutions include platforms such as Prometheus, Grafana,
Zabbix, Datadog, and others, which rely on extensible collection mechanisms such as exporters,
API integrations, and custom telemetry collectors to ingest data across different hypervisor
technologies.

The core capability of these platforms lies in their ability to decouple monitoring logic from
underlying virtualization technologies, enabling a consistent operational view across environments
such as VMware vSphere, IBM PowerVM, and other hypervisor platforms. This abstraction layer is
essential for reducing operational complexity and avoiding dependency on a single vendor
ecosystem.

In some enterprise environments, frameworks such as Microsoft System Center Operations
Manager (SCOM) can be extended through management packs or similar integration modules to
support deeper visibility into virtualization layers. Such extensions demonstrate how existing
monitoring platforms can be adapted to heterogeneous infrastructures; however, they represent
one of many possible implementation approaches rather than a requirement.

Overall, the key objective is to establish a hypervisor-agnostic monitoring strategy that enables
unified visibility, consistent telemetry interpretation, and seamless integration into broader IT
operations workflows—without introducing dependency on specific hypervisors or monitoring
vendors.
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Integration Mechanisms (Monitoring
Interfaces)

APls

e REST APIs (most modern platforms)
e SOAP/XML (legacy systems)

Protocols

e SNMP
e |PMI (hardware-level)

e Syslog

Exporters and Adapters

e Prometheus exporters

e Custom scripts and middleware

Event Streams

e Alerts
e Llogs
e Audit trails
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AlOps and Advanced Analytics (NEW)

As multi-hypervisor environments scale, traditional monitoring approaches reach their limits. The
growing volume of metrics, events, and logs require intelligent correlation and automation.
AlOps platforms address this challenge by applying machine learning to:

e Detect anomalies across heterogeneous systems

e Correlate events from multiple hypervisors

e Reduce alert noise

¢ Identify root causes faster
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Best Practices

Standardized Metrics

Define a common data model across platforms to eliminate ambiguity in how metrics are
interpreted. For example, CPU utilization in VMware may be calculated differently than in KVM or
Hyper-V (e.g., ready time vs. usage percentage). Establish a normalized schema (e.g., CPU %,
memory active/consumed, IOPS, latency) and map vendor-specific metrics into it.

Use case

A global enterprise operating both VMware and KVM environments normalizes CPU and memory
metrics into a unified schema, enabling consistent alert thresholds and dashboards across all
regions.

Use Abstraction Layers

Adopt monitoring tools or middleware that abstract hypervisor-specific APIs and present a unified
interface. This reduces dependency on vendor-specific knowledge and simplifies operations.
Example approaches

e Using Prometheus exporters to standardize metric ingestion

e Using a common blueprint for hypervisor monitoring — platform implementations can then
be automated through tooling.

Use case

An MSP manages customer environments running Nutanix and Hyper-V. By introducing an
abstraction layer, the operations team can monitor both environments through a single dashboard
without switching tools.

Automate Data Collection

Use APIs, scripts, and infrastructure-as-code (laC) to automate onboarding and data collection.
Avoid manual configuration wherever possible.

Techniques

e API-driven discovery of hosts and VMs

e Automated deployment of collectors/exporters

¢ Integration with CI/CD pipelines for monitoring configuration
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Use case

In a hybrid cloud setup, new VMs are automatically registered in the monitoring system via API
calls triggered during provisioning, ensuring zero gaps in visibility.

Correlate Across Layers

Monitoring should not stop at the hypervisor level. Correlate metrics across compute, storage, and
network layers to understand end-to-end performance.

Example

A VM slowdown might originate from storage latency rather than CPU contention. Without cross-
layer correlation, root cause analysis is delayed.

Use case

An organization integrates hypervisor metrics with SAN and network telemetry. When latency
spikes occur, the system correlates events and identifies a storage bottleneck impacting multiple
VMs.

Plan for Scalability

Ensure that monitoring systems can scale with the growth of hosts, VMs, and data volume. This
includes both technical scalability and operational processes.

Considerations

e Distributed monitoring architectures

e Data retention and aggregation strategies

e Alert noise reduction (e.g., via AlOps)

Use case

A rapidly growing SaaS provider scales from 200 to 2,000 VMs. By implementing a horizontally
scalable monitoring backend and introducing AlOps-based alert correlation, they avoid alert
storms and maintain operational efficiency.
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Future Trends & Conclusion

e Increased use of observability platforms
e Integration with AlOps
¢ Shift toward containerization and orchestration

e Reduced visibility into underlying hypervisors in managed cloud

Multi-hypervisor environments are becoming the norm in modern IT. Effective monitoring requires
a combination of standardized data models, flexible tooling, and deep integration with diverse
hypervisor APIs. Finding the right combination is what enables organizations to move from reactive
monitoring to proactive, intelligent operations.
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Appendix

Platform Overview

Platform

VMware

Hyper-V

KVM

Xen

Proxmox

Nutanix

PowerVM

API Type

REST/SOAP

WMI/PowerShell

libvirt

XenAPI

REST

REST

REST/HMC

SNMP

Yes

Yes

Yes

Yes

Partial

Yes

Yes

Native Metrics

Extensive

Strong

Flexible

Moderate

Good

Integrated

Specialized

Ecosystem

Mature

Windows-centric

Open

Mixed

Growing

Strong

Niche

Hypervisor Monitoring by Platform

Monitoring
Platform
Dynatrace

Datadog

New Relic

Grafana

Microsoft SCOM

Collection Method /
API Type

OneAgent,
Extensions, REST
APIs, VMware
vSphere API
Agent-based
integrations, REST
APIs, OpenMetrics

Infrastructure Agent,
Flex integrations,
REST APIs,
OpenTelemetry
Prometheus
exporters, APIs,
Telegraf, plugins
Management Packs,
WMI, PowerShell,
SDKs

SNMP Support
Partial (via

extensions)

Yes (Network Device
Monitoring)

Limited/Indirect

Yes (via SNMP
Exporter/Telegraf)

Yes

Native Hypervisor
Metrics

Extensive for
VMware; limited
direct support for
others

Strong for VMware;
available integrations
for Nutanix and
others

Moderate; primarily
dependent on
custom integrations

Depends on exporter
availability; highly
flexible

Strong for Hyper-V;
VMware support via
MPs

Ecosystem / Notes

Mature AlOps
platform with strong
VMware integration

Broad cloud-first
ecosystem with large
integration catalog

Developer-focused
observability with
flexible ingestion

Open ecosystem with
extensive community
integrations
Windows-centric
enterprise
monitoring platform
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Additional Details

Platform VMware Hyper-V KVM / Nutanix Proxmox Xen
libvirt
Dynatrace Native Limited/cust ~ Custom Limited Custom Custom
vCenter om extension
integration
Datadog Native Via Windows  Via host Available Community/  Community/
integration Agent agent integrations custom custom
New Relic Community/  Agent-based Agent-based Custom Custom Custom
Flex
integrations
Grafana Multiple Windows Native Community Community Community
exporters exporters Prometheus dashboards/  exporters exporters
available ecosystem exporters
support
SCOM VMware MPs  Native Limited Third-party Limited Limited
available strength MPs
Glossary

Abstraction Layer
A software layer that hides platform-specific complexity and provides a unified interface for monitoring and
management across different hypervisors.

Agent-Based Monitoring
A monitoring approach where software agents are installed directly on systems or virtual machines to collect telemetry
and performance data.

Agentless Monitoring
A monitoring method that collects data remotely through APIs, protocols, or management interfaces without installing
software on the monitored hypervisor host.

AHV (Acropolis Hypervisor)
The integrated hypervisor used in Nutanix environments, based on KVM technology and tightly integrated with the
Nutanix HCI platform.

AlOps (Artificial Intelligence for IT Operations)
The use of machine learning and analytics to automate event correlation, anomaly detection, root-cause analysis, and
operational optimization in IT environments.

API (Application Programming Interface)
A defined interface that allows software systems to exchange data and interact programmatically.

Audit Trail
A chronological record of system events and activities used for troubleshooting, compliance, and security analysis.

Bare-Metal Hypervisor (Type-1 Hypervisor)
A hypervisor that runs directly on physical hardware without requiring a host operating system.

Cl/CD (Continuous Integration / Continuous Delivery)
Automation practices used to streamline software deployment, testing, and infrastructure configuration.

Collector
A monitoring component responsible for gathering telemetry, metrics, logs, or events from monitored systems.
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Containerization
A method of packaging applications and dependencies into isolated environments called containers to improve
portability and scalability.

Correlation
The process of linking related events, metrics, or logs across systems to identify patterns and root causes.

Datadog
A cloud-based observability and monitoring platform supporting infrastructure, applications, and cloud services.

Dynatrace
An observability and AlOps platform providing automated monitoring, dependency mapping, and root-cause analysis.

ESXi
VMware's enterprise-grade Type-1 hypervisor used in vSphere environments.

Event Stream
A continuous flow of system-generated events, logs, or alerts used for monitoring and analytics.

Exporter
A software component that converts metrics or telemetry into formats consumable by monitoring systems such as
Prometheus.

Grafana
An open-source analytics and visualization platform commonly used for dashboards and observability.

Guest-Level Monitoring
Monitoring performed inside virtual machines to collect operating-system and application-level telemetry.

HCI (Hyperconverged Infrastructure)
An infrastructure model combining compute, storage, networking, and virtualization into a unified platform.

Heterogeneous Environment
An IT environment composed of multiple technologies, platforms, or vendors.

HMC (Hardware Management Console)
An IBM management interface used to administer IBM Power Systems and PowerVM environments.

Hyper-V
Microsoft's Type-1 hypervisor integrated into Windows Server platforms.

Hypervisor
Software that enables multiple virtual machines to run on a single physical host by abstracting hardware resources.

Hypervisor Lock-In
Operational dependency on a specific virtualization platform that makes migration to other platforms difficult or
costly.

l1aC (Infrastructure as Code)
The practice of managing and provisioning infrastructure through machine-readable configuration files and
automation tools.

Incident Resolution
The process of identifying, diagnosing, and resolving IT service disruptions.

I0PS (Input/Output Operations Per Second)
A performance metric measuring storage input and output activity.

IPMI (Intelligent Platform Management Interface)
A hardware-level management protocol used for monitoring and managing servers independently of the operating
system.
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Kubernetes
An orchestration platform used to automate deployment, scaling, and management of containerized applications.

KVM (Kernel-based Virtual Machine)
An open-source virtualization technology built into the Linux kernel that enables Linux systems to function as
hypervisors.

Latency
The delay between a request and its response, commonly used to measure storage, network, or application
performance.

libvirt

An open-source APl and management toolkit used to interact with virtualization platforms such as KVM.
Logs

Timestamped records generated by systems and applications to capture operational and security events.

Machine Learning
A branch of artificial intelligence where systems learn patterns from data to automate analysis and predictions.

Metric
A quantitative measurement used to evaluate system performance, health, or utilization.

Middleware
Software that connects different systems, applications, or services and facilitates data exchange.

MSP (Managed Service Provider)
A company that remotely manages IT infrastructure and services for customers.

New Relic
A cloud observability platform focused on application monitoring, infrastructure visibility, and analytics.

Observability
The ability to understand the internal state of systems using telemetry such as metrics, logs, and traces.

On-Premises Infrastructure
IT systems hosted within an organization’s own facilities rather than in public cloud environments.

Performance Counter
A measurable indicator used to track resource utilization and system performance.

PerfMon (Performance Monitor)
A Microsoft Windows utility used to collect and analyze system performance metrics.

Platform Portability
The ability to move workloads or applications between infrastructure platforms with minimal modification.

PowerShell
Microsoft's command-line automation and scripting framework widely used for system administration.

PowerVM
IBM's enterprise virtualization platform for IBM Power Systems.

Prism Central
Nutanix's centralized management and analytics platform for AHV environments.

Procfs
A Linux virtual filesystem that exposes kernel and process information for monitoring and diagnostics.

Prometheus
An open-source monitoring and alerting system designed for collecting and querying time-series metrics.

Proxmox VE
An open-source virtualization management platform integrating KVM and Linux containers.
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QEMU
An open-source machine emulator and virtualizer often used together with KVM.

REST API
An API based on Representational State Transfer principles using standard HTTP methods for communication.

Root-Cause Analysis
The process of identifying the underlying reason for a system issue or incident.

SCOM (System Center Operations Manager)
Microsoft’s enterprise monitoring platform for infrastructure, applications, and services.

SCVMM (System Center Virtual Machine Manager)
Microsoft’s virtualization management platform for Hyper-V and private cloud environments.

SNMP (Simple Network Management Protocol)
A standard protocol used to monitor and manage network devices and infrastructure systems.

SOAP

A protocol for exchanging structured information in web services, commonly used in legacy enterprise systems.
Syslog

A standard protocol used for centralized logging and event collection.

Telemetry
Operational data collected from systems, applications, or infrastructure for monitoring and analytics.

Type-1 Hypervisor
A hypervisor running directly on physical hardware.

Type-2 Hypervisor
A hypervisor running on top of a host operating system.

Vendor Lock-In
Dependency on a specific vendor’s technologies or ecosystem that limits flexibility or migration options.

Virtual Machine (VM)
A software-defined computer running its own operating system and applications within a virtualized environment.

vCenter

VMware's centralized management platform for vSphere environments.

Visibility Gap

A lack of complete operational insight across infrastructure layers or technologies.

vSphere
VMware's enterprise virtualization platform consisting of ESXi hosts and vCenter management.

WMI (Windows Management Instrumentation)
A Microsoft framework for querying and managing Windows-based systems.

Workload
An application, service, or processing task running on physical or virtual infrastructure.

XenAPI
The APl used to manage and monitor Xen-based virtualization environments.

Zabbix
An open-source enterprise monitoring platform for infrastructure, networks, and applications.
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About NiCE

NiCE Services for Microsoft System Center encompass consulting services tailored to System
Center Operations Manager, Configurations Manager, and Service Manager. Our offerings include
SCOM Health Assessments, training, advice and provisioning for third-party SCOM tools, as well
as SCOM-centric monitoring solutions for business elements such as applications, databases,
operating systems, services, and custom applications.

NiCE Management Packs for Microsoft SCOM are available for AIX, Azure AD Connect, Entra ID,
Citrix VAD & ADC, Custom Applications, HCL Domino, IBM Db2, IBM HMC & VIOS, IBM Power HA,
Linux on Power Systems, Log Files, MariaDB, Microsoft 365, Microsoft Teams, Microsoft SharePoint,
Microsoft Exchange, Microsoft OneDrive, Mongo DB, NetApp ONTAP, Oracle, URLs, Veritas
Clusters, VMware vSphere, and zLinux.

Our commitment

1. Ongoing development, incl. latest version support
2. Top required metrics come out-of-the-box

3. Integrated source knowledge to solve issues faster
4. Custom development & coaching

5. Highly responsive support team

6. Easy onboarding & renewals

7. Largest set of Microsoft SCOM Management Packs

About Microsoft System Center Operations Manager (SCOM)

Microsoft SCOM is a powerful IT management solution designed to help organizations monitor,
troubleshoot, and ensure the health of their IT infrastructure. SCOM provides comprehensive
infrastructure monitoring, offering insights into the performance, availability, and security of
applications and workloads across on-premises, cloud, and hybrid environments. With its robust
set of features, SCOM enables IT professionals to proactively identify and address potential issues
before they impact the business, improving overall operational efficiency and reducing downtime.
By leveraging SCOM, businesses can achieve greater control over their IT environment, ensuring a
seamless user experience and enhancing the reliability of their services.

Take advantage of all the benefits of advanced monitoring using NiCE Management Packs for
Microsoft System Center Operations Manager. Contact us at solutions@nice.de for a quick demo,
and a free 60 days trial.

NiCE IT Management Solutions GmbH
Liebigstrasse 9

71229 Leonberg

Germany

www.nice.de

solutions@nice.de
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https://www.nice.de/all-solutions/
https://www.nice.de/aix-management-pack-for-microsoft-scom/
https://www.nice.de/azure-ad-connect-monitoring/
https://www.nice.de/citrix-management-pack-for-microsoft-scom/
https://www.nice.de/custom-scom-management-packs/
https://www.nice.de/ibm-db2-management-pack/
https://www.nice.de/powerha-management-pack/
https://www.nice.de/nice-linux-power-mp-for-microsoft-scom/
https://www.nice.de/log-file-monitoring-scom-nice-logfile-mp/
https://www.nice.de/active-365-mp/
https://www.nice.de/microsoft-teams-monitoring/
https://www.nice.de/microsoft-sharepoint-monitoring/
https://www.nice.de/microsoft-exchange-monitoring/
https://www.nice.de/monitoring-microsoft-onedrive/
https://www.nice.de/nice-mongodb-management-pack-for-microsoft-scom/
https://www.nice.de/oracle-database-management-pack/
https://www.nice.de/nice-veritas-cluster-mp-for-microsoft-scom/
https://www.nice.de/nice-veritas-cluster-mp-for-microsoft-scom/
https://www.nice.de/nice-vmware-mp/
https://www.nice.de/microsoft-scom-mp-ibm-system-z-monitoring-nice-zlinux-mp/
mailto:solutions@nice.de
http://www.nice.de/
mailto:solutions@nice.de
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