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About This Document
Introduction

This document describes how to configure FC-NVMe on a VMware ESXi system using the Hitachi Virtual Storage
Platform One Block High End (VSP One BHE) family storage systems.

Intended Audience

This document is intended for a technical audience who needs to configure FC-NVMe for VSP One BHE series storage
systems.

Value Proposition

VSP One Block 85 delivers enterprise-class performance and proven interoperability optimized for modern virtualized
and consolidated environments. When deployed with Fibre Channel NVMe (FC-NVMe), the platform provides
consistently low latency, high throughput, and predictable performance required for business-critical workloads.

FC-NVMe on the VSP One Block 85 storage system leverages existing Fibre Channel investments while unlocking
next-generation NVMe performance, offering a seamless migration path from SCSl-based FC environments without
operational disruption. This approach preserves the reliability, determinism, and operational familiarity of Fibre Channel
networks while significantly improving I/O efficiency and scalability.

Tightly integrated with the VMware ecosystems, VSP One Block 85 supports broad compatibility across leading server,
HBA, and switch vendors, simplifying deployment and lifecycle management in heterogeneous data centers.
Organizations benefit from Hitachi’s industry-leading data availability, built-in cyber resilience, and energy-efficient
architecture —enabling secure, resilient, and cost-effective modernization of their storage infrastructure.

Key benefits include:

e Certified VMware interoperability ensures predictable and reliable FC-NVMe deployments

e Ultra-low latency and high throughput enabled by FC-NVMe for performance-intensive workloads
e Seamless reuse of existing Fibre Channel infrastructure, reducing migration risk and cost

e Deterministic performance and high availability inherent to Fibre Channel architecture

e Broad compatibility with leading servers, HBAs, and Fibre Channel switches

Deep VMware integration for simplified operations and lifecycle management

Enterprise-class data availability with built-in cyber resilience

Energy-efficient, eco-conscious design supporting sustainability and cost-control objectives.

For detailed, component-level compatibility information, see the Product Compatibility Guide (PCG).
https://compatibility.hitachivantara.com/products/interop-matrix
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Document Revisions

Revision Number Date Details
v1.0 May 2026 Initial release
Comments

Send any comments on this document to Docs-Feedback@hitachivantara.com. Include the document title, including the
revision level, and refer to specific sections and paragraphs whenever possible. All comments become the property of
Hitachi Vantara LLC.
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Overview

This guide provides a practical introduction to configuring NVMe over Fibre Channel (NVMe/FC) on VMware ESXi 8.0
Update 3. It is designed to help administrators understand both the conceptual foundations and the hands-on steps
required to deploy NVMe over Fabrics (NVMe-oF) in a modern vSphere environment.

The document begins with an overview of NVMe/FC architecture, key concepts, and system requirements. It then walks
through a step-by-step configuration process for enabling and validating NVMe/FC connectivity on ESXi hosts.

Additionally, this guide demonstrates how to integrate a Hitachi VSP One Block 85 (B85) storage array with VMware
ESXi, including detailed procedures for:

e Configuring NVMe subsystems

e Setting port parameters

e Creating and managing namespaces

e Using Hitachi RAID Manager for storage configuration

e Leveraging the VMware High Performance Plugin (HPP) for optimal performance

By following this guide, administrators will gain the foundational knowledge and practical skills needed to deploy
NVMe-oF solutions reliably and efficiently within a vSphere data center.
Key Components

e VMware ESXi systems (version 8.0 Update 3)

e VSP One Block High End (B85) storage system
e Fiber Channel (FC) SAN Infrastructure

e Hitachi RAID Manager

Connectivity Diagram

For an NVMe over Fibre Channel network, you must install an NVMe over Fibre Channel adapter on the ESXI host to
connect to Fibre Channel Storage using the NVMe protocol. In this document, an Emulex FC-NVMe capable HBA has
been used to connect to VSP One Block High End storage through two FC switches.

(S
aé'. S\ One Block

[FBAPO0] High End

FC-NVMe HBA

HBA Port 1
Storage Port 2A
ViMware ESXI Host % /

Figure 1 Port 1A and Port 2A of a VSP One Block 85 storage system connected to ESXi host through two Fibre Channel switches
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VMware ESXi Systems and Multipathing

NVMe on ESXi Host

The rapid adoption of all-flash storage and latency-sensitive workloads has exposed the performance limitations of
traditional SCSI-based storage protocols. To address these challenges, NVMe (Non-Volatile Memory Express) was
developed as a modern storage access protocol optimized for high-speed, low-latency solid-state media. NVMe
significantly improves throughput, reduces I/O latency, and scales more efficiently than legacy interfaces such as SATA
or SAS, making it ideal for enterprise and cloud-scale environments.

In an ESXi environment, the host communicates with NVMe storage using a compatible PCle storage adapter or Fibre
Channel HBA. After it has been installed and properly configured, the ESXi host automatically discovers available NVMe
namespaces, which appear as storage devices in the vSphere Client. These devices can then be formatted with VMFS
datastores or used for other supported storage purposes.

Successful deployment of NVMe-oF in ESXi depends on several critical factors, including:

e ESXi version and update level compatibility
e Certified NVMe-oF-capable HBAs

e Supported drivers and firmware levels

e Proper fabric zoning and configuration

When these prerequisites are met, NVMe-oF enables ESXi hosts to achieve near-local NVMe performance while
benefiting from the scalability and resiliency of shared storage.

ESXi Multipathing

In VMware ESXi environments, multipathing plays a critical role in delivering high availability and efficient use of storage
resources by maintaining multiple physical paths between the host and storage targets. In recent ESXi releases, this
functionality is enhanced by the High-Performance Plug-in (HPP), which serves as the default multipathing plug-in for
NVMe and select high-speed SCSI devices.

e The High-Performance Plug-in (HPP) in ESXi is part of the Pluggable Storage Architecture (PSA) and is specifically
designed to handle modern high-speed storage devices such as NVMe.

e Within PSA, ESXi uses claim rules to assign a multipathing plug-in (such as NMP or HPP) to each storage device, and
after HPP claims a device, it becomes responsible for path management, failover, and load balancing across all
available paths.

e HPP introduces more advanced and flexible path selection schemes compared to legacy plug-ins, allowing
administrators to control behavior using parameters such as IOPS limits, bandwidth (bytes), and latency evaluation
intervals through ESXCLI, enabling dynamic and performance-aware path switching rather than static policies. It
supports multiple policies such as FIXED and load-balancing strategies (for example, IOPS-based).

e For NVMe and NVMe-oF, HPP works closely with NVMe multipathing concepts such as Asymmetric Namespace
Access (ANA). It understands optimized versus non-optimized paths and prioritizes I/O intelligently while maintaining
fast, seamless failover. This makes HPP particularly effective for NVMe over Fibre Channel and other low-latency
transports where parallelism and rapid path decisions are critical.

For additional information on the VMware High Performance Plug-in, see:
Broadcom Technical Documentation

The following is a list of esxc1i commands that you can use to get more information on the ESXi host for NVMe
devices:

e To list the paths currently claimed by HPP:

[root@localhost:/vmfs/volumes/61271846-£d2d484c-10d9-d4£f5ef4£f1008] esxcli storage hpp
path list

© Hitachi Vantara LLC 2026. All Rights Reserved 7
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e To list the devices currently controlled by HPP:

VSP One Block High End Storage System

VSP One Block High-End (VSP One BHE) is Hitachi Vantara’s flagship enterprise storage platform, designed to deliver
uncompromising performance, scalability, and resiliency for mission-critical workloads. Built for large-scale, highly
consolidated environments, VSP One BHE provides a unified block storage architecture that supports modern NVMe and
NVMe-over-Fabrics deployments while maintaining the reliability and data services expected from a high-end enterprise
array. With advanced capabilities such as end-to-end NVMe support, active-active controller architecture, and built-in
data protection features, VSP One BHE enables organizations to run latency-sensitive applications, large databases, and
virtualization platforms with consistent performance and maximum availability. Its tight integration with VMware vSphere
and support for standards-based protocols make it a robust foundation for modern data centers adopting
high-performance storage technologies such as FC-NVMe.

Starting from SVOS 10.5.3, VSP One BHE supports NVMe over Fibre Channel networks delivering comprehensive,
enterprise-class NVMe-oF support designed to maximize performance, scalability, and availability for mission-critical
workloads.

Hardware Requirements
The following lists the hardware used in this setup:

o A Fibre Channel storage system that supports NVMe, in this guide, VSP One BHE is used.
o A compatible ESXi host. For the operating system and server support, see:
https://compatibilityguide.boroadcom.com

o A hardware NVMe adapter (Fibre Channel HBA that supports NVMe). For the Emulex HBA support and driver
download, see: https://www.broadcom.com/support/emulex and Broadcom | VMware | Hardware Compatibility Guide

o An NVMe controller. After the required hardware NVMe adapter is installed, it automatically connects to all targets and
controllers that are reachable at that moment.

© Hitachi Vantara LLC 2026. All Rights Reserved 8


https://compatibilityguide.broadcom.com/
https://www.broadcom.com/support/emulex
https://compatibilityguide.broadcom.com/search?program=io&persona=live&column=brandName&order=asc&features=%5BNVMe%2FFC%5D&activePage=1&activeDelta=20

FC-NVMe Configuration Guide for VSP One Block 85 Storage Systems Hitachi Vantara

Software Requirements
The following lists the software used in this setup:

e Operating system install media: ESXi 8.0U3g or later: VMware ESXi 8.0 Update 3g Release Notes
e CCI Software: Command Control Interface version 01-87-00/06 or later versions.

CCI Configuration

The following are the details for the CCI server used for this illustration. For detailed information on installation,
configuration, and CClI commands, see the Virtual Storage Platform Family CClI Installation and Configuration Guide on
the Hitachi Vantara Documentation Portal.

.CCl version 01-87-03/03 supports VSP One Block 85 storage system from microcode A0-05-21-00/00 or later.

This section describes how to configure CCI.

1. Update the CCl management server to the latest release

2. Configure the HORCM configuration file for the NVMe storage, as shown in the following example:

In this example, horcm7079.conf is the storage HORCM configuration file. 10.20.30.40 is the AMC-0 Service
IP and 10.20.30.41 is the AMC-1IP address.

3. Login to the storage system by running the following command:

© Hitachi Vantara LLC 2026. All Rights Reserved 9
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Storage Side Configuration

This section describes the process for configuring the VSP One BHE storage NVM Subsystem with RAID Manager (CClI).
The configuration procedure for VSP One Block 85 is similar to that of the VSP One Block 20 series storage system.
Currently, with SVOS 10.5.3, VSP One BHE supports FC-NVMe on its Gen2 CHBs that is, Prism CHBs only.

Configuring the Storage Port

This section describes how to configure the storage port.

1. Verify the current settings of the storage ports and remove any FC-SCSI settings that exist on the ports.

2. Verify the port mode using the RAID Manager command as follows:

© Hitachi Vantara LLC 2026. All Rights Reserved 10
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3. Change the port mode of the Port CL5-E and Port CL6-E using the RAID Manager command as follows:

4. Verify that the port mode is changed to NVMe as follows:

5. Configure the topology settings.

a. Set the port topology:

e For direct connectivity between the HBA and the storage port, set the port topology to Fabric OFF
and Point to Point.

e For FC connectivity between the HBA and the storage port through the SAN switch, set the port
topology to Fabric ON and Point to Point.

© Hitachi Vantara LLC 2026. All Rights Reserved 13
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b. Here both Port CL5-E and Port CL6-E are connected to storage through Fibre Channel switch, so, set
port topology as Fabric ON and PtoP:

6. Configure the WWN security settings.
a. Set the port security switch to enable and register the HBA WWN with the storage ports.

b. Enable the WWN security switch for Port CL5-E and Port CL6-E:

c. Verify whether host groups exist on the storage ports. If present, delete them.

© Hitachi Vantara LLC 2026. All Rights Reserved 14
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d. Check the WWN of the HBA from the host or the Fibre Channel switch and register the HBA WWN on
these ports to allow access with the RAID Manager:

e. Verify the HBA WWN with Port CL5-E and Port CL6-E:

© Hitachi Vantara LLC 2026. All Rights Reserved 15
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Configuring the NVM Subsystem

Creating an NVM Subsystem

1. Verify the existing NVM subsystem information of the storage using the following command:

2. Create an NVM Subsystem on the storage system using the RAID Manager command, based on the operating system
host mode option. First, verify whether any NVM Subsystems already exist, and then create a new NVM Subsystem
using an available ID.

In the following example, the NVM Subsystem TN-B85-32G-vV2-FC-NVMe (with host mode as VMWARE EX) is created
with NVM Subsystem ID 1:

3. Verify the details of the newly created NVM Subsystem ID 1 as follows:

4. Note the NQN of NVM Subsystem ID 1 for future use.

Registering the NVM Subsystem Port

1. Register the Storage FC Ports that are connected to the ESXi hosts with the NVM Subsystem.
In the following example, Port CL5-E and Port CL6-E are registered with NVM Subsystem ID 1.

© Hitachi Vantara LLC 2026. All Rights Reserved 16
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Configuring the Namespace Security Settings
1. Verify the Host NQN and note it for the Host NQN settings in the NVM Subsystem.
Host NQN for VMware host:

5. Set the Host NQN to allow access to the NVM Subsystem using the RAID Manager command as follows:

© Hitachi Vantara LLC 2026. All Rights Reserved 17
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Creating a Namespace by Registering LDEV

After registering the LDEV with the NVM Subsystem, a namespace is created and assigned a Namespace ID

1. In VSP One Block 85 storage systems, creating an LDEV (DRS Volume) from a pool is a mandatory step for storage
provisioning.

2. Use the following command to create a DRS Volume from an HDP pool with capacity saving disabled:

6. Use the following command to create a DRS volume from an HDP pool with capacity saving and compression
acceleration enabled:

In the following example, four LDEVs (ID OE:02 to OE:05) are created with a capacity of 10 GB from pool ID 7, and
then formatted.

7. Create LDEVs by running the following command:

8. Format LDEVs by running the following command:

For more information about LDEV specifications and latest storage provisioning recommendations, see the Storage
Provision Guide for the relevant version on the Hitachi Vantara Documentation Portal.

© Hitachi Vantara LLC 2026. All Rights Reserved 18
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9. Create namespaces from the newly created LDEVs and register them with the NVM Subsystem ID, as follows:

10. Verify that the namespaces are created for the LDEVs in the NVM Subsystem:

11. Configure the namespace path settings.
12. Register the host NQN with the namespace ID to allow ESXi host access to the namespace.

13. Set the host NQN-namespace path using the RAID Manager command, as follows:

© Hitachi Vantara LLC 2026. All Rights Reserved 19
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14. Verify the namespace path information using the following command:

15. Verify the host NQN login status on the storage ports:

© Hitachi Vantara LLC 2026. All Rights Reserved 20
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Note: The host NQN might initially appear with a LOGOUT status. Restarting the ESXi host will change the status to
LOGIN if connectivity and configuration are correct. After restarting the host, the login status should appear as follows:

[root@ilab-cci etc]# raidcom get port -port CL5-E -key login host ngn -IH7079

PORT LOGIN STATUS HOST NON
CL5-E LOGIN ngn.2017-01.com.broadcom:ecd:nvmf:fc:10005cba2cfcaed6
ClL5=1g LOGIN ngn.2014-08.com.vmware:nvme:hag3-61200

[root@ilab-cci etcl#

Host-Side Configuration

The host-side configuration is carried out in two distinct phases. In the first phase, the ESXi host and its associated HBA
ports must be configured to enable and support the NVMe protocol. This includes ensuring that the necessary NVMe
settings and transport configurations are properly applied to the host. After this initial configuration is complete, the host
generates and provides an NVMe Qualified Name (NQN).

This NQN is required to proceed with the storage-side configuration. Using this NQN, the required NVMe subsystems,
host access permissions, and namespace mappings are configured on the storage array.

After completing the storage-side setup, the second phase of the host-side configuration is carried out to enable
discovery of NVMe namespaces on the ESXi host.

Part 1
This section describes how to configure and prepare the ESXi server for FC-NVMe.

1. Complete the connectivity by installing an NVMe-supported dual-port FC HBA into a supported server. Both HBA
ports are connected to a VSP One BHE storage system ports through the FC SAN switch.
In this scenario, VMware ESXi 8.0 update 3 was installed on an NVMe-supported server, and an Emulex FC-HBA
with an NVMe-supported adapter was installed on the ESXi host.

2. Install the NVMe-supported HBA driver on the ESXi 8.0 Update3 host. For Emulex HBA, the ESXi 8.0 update 3
bundled Ipfc driver supports NVMe.

Configure Fibre Channel zoning with the HBA and storage port WWNs on the Fibre Channel switch.
Enable the NVMe module on the ESXi host:
To change the FC4 type to FCP and NVMe for an Emulex HBA, run the following command:

esxcli system module parameters set -p lpfc enable fc4 type=3 -m lpfc

The valid values for type are:

e n 0 = Register FCP only (for LPe32000-series adapters); Register both FCP and NVMe (for LPe35000-series
adapters).

e n1=Register FCP only.
e n 3 = Register both FCP and NVMe. This parameter requires a system reboot or quick boot.

esxcli system module parameters set -p lpfc enable fc4 type=3 -m lpfc
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5. To generate the NVMe Qualified Name (NQN) of the adapter, run the following command:

esxcfg-module -s 'vmknvme hostngn format=0' vmknvme

FRestart the ESXi host for the changes to take effect.

6. Note the Host NQN information by running the following command:

esxcli nvme info get
The output will be similar to the following:

Host NQN:
ngn.2017-01.com.broadcom:ecd:nvmf:fc:10005cba2cfcaedb

Note: The Host adapter NQN does not change with host restarts or driver updates; however, it changes with a new
host OS installation.

The NQN uniquely identifies the host and is a mandatory input for performing the storage-side configuration. Using this
NQN, the required NVMe subsystems, host access permissions, and namespace mappings are configured on the
storage array.

Part 2

After completing the storage side configuration through CCI and restarting the host, the NVMe controller should appear
in the storage adapter tab of the ESXi host. See the following illustrative example image.

Storage Adapters

Emulex LPe35000/1LPe36000 Fibre Channel Adapt.. Fibre Chann..  Online 20:00:00:10:9b:ce:65:cc 10:.
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After the NVMe controller is added to the ESXi host, the associated namespaces with that NVMe controller should
appear as follows:
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