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1 Executive Summary 
 
With unstructured data growth an ever-increasing problem, single-system database 
management systems (DBMS) residing on an internal corporate SAN, have proven to be 
expensive and impractical. IT managers must also re-evaluate how storage investments can 
scale, traverse geographic boundaries, and still be manageable and cost effective now and in 
the future. 

In October 2011, Red Hat announced the acquisition of Gluster, a leading provider of scale-
out, open source storage solutions. The new Red Hat Storage family of software products 
delivers scale-out storage for local, virtual, and public or private cloud environments.  

Red Hat Storage Server On-premise, one of the new product solutions resulting from 
acquisition, gives you the ability to create NAS from commodity servers and their local 
storage, or from virtual environments, such as Red Hat Enterprise Virtualization or VMware 
ESX. Red Hat Storage Server On-premise builds upon the trusted platform of Red Hat 
Enterprise Linux with software-based, open source storage solutions. 
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2 Introduction 

2.1 Audience 
This document is for users of Red Hat Enterprise Storage Server On-premise who wish to 
create a storage network using virtual machines. The procedures in this reference 
architecture are suited to Linux system administrators who are familiar with the following 
activities: 
 

¶ Red Hat Enterprise Linux system administration procedures 

¶ Management procedures for either Red Hat Enterprise Virtualization virtual machines, 
or VMware ESXi 5 virtual machines, including creation, deployment from templates, 
and virtual network configuration 

2.2 Objectives 
This reference architecture covers the following topics. 

1. Pre-deployment requirements 
2. Creation and configuration of virtual machines for Red Hat Storage for the Red Hat 

Enterprise Virtualization and VMware ESXi hypervisors  
3. Installing Red Hat Storage Server On-premise from media  
4. Post-deployment configuration and checks  
5. Provisioning virtual storage disks for Red Hat Storage Server 



 

refarch-feedback@redhat.com  6 www.redhat.com  

3 Considerations for Sizing the Virtual Storage Servers 
The size of the virtual machines needed to effectively run Red Hat Storage Server depends 
upon the use case as well as the number of clients using the storage and the number of 
coordinating storage servers. The guidelines for deploying Red Hat Storage on physical 
servers can be used as a baseline for virtual deployments. The two most important choices 
for the virtual guest are the number of virtual CPUs and size of virtual RAM. For the purposes 
of this report, guests have four virtual CPUs and 16 GB or virtual RAM. 
 
The virtual NUMA configuration, that is, the assigning virtual CPUs to virtual processor 
sockets, also affects performance, and the best configuration depends upon the hypervisor 
and underlying physical CPUs. It is not recommended to assign guests to specific physical 
CPUs by affinity. 
 
In addition, to achieve best performance, the guests must use optimized virtual drivers (e.g., 
paravirtualized, vhost-net) for their SCSI virtual disks and virtual NICs. During installation, 
Red Hat Store Server On-premise chooses the best drivers, but ensure that any changes to 
the virtual hardware take advantage of optimized drivers. See Section 4.1 for an example. 

3.1 Red Hat Enterprise Virtualization 
Red Hat Enterprise Virtualization guests using multiple virtual CPUs, in general, benefit from 
this NUMA topology: multiple single-core sockets. Here, the guests use four virtual CPUs on 
four one-core sockets. 

3.2 VMware ESXi 
VMware ESxi guests using multiple virtual CPUs, in general, benefit from using assigning all 
virtual CPUs to the same sockets as long as the physical processor socket has enough 
physical cores to accommodate the guest; that is, for a four-virtual-CPU guest, the physical 
server processors should have four or more cores per socket. Here, each guest uses four 
virtual CPUs on one four-core socket. 
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4 Deploying Red Hat Storage Server for On-premise 
This section presents step-by-step instructions for creating storage servers on the two 
hypervisors. The hypervisor and its management platform must be installed with the following 
features: 

1. Two virtual networks have been provisioned in order to separate the virtual 
infrastructure from the interface to Red Hat Storage. The first network is internal and 
connects the hypervisor, virtualization management server, and guests. The second 
network is external and connects the Red Hat Storage Servers (virtual machines) to 
clients using the storage. 

2. Physical storage has been allocated to the hypervisors. 
 
Section summary: 

1. Create virtual machines with 16GB OS disk, 4 vCPUs, 16GB RAM. 
2. Install and configure Red Hat Storage Server on the first virtual machine. 
3. Create a template of the first virtual machine for additional storage servers. 
4. Deploy additional servers from the templates. 

4.1 Creating Virtual Machines for Red Hat Storage Server 

4.1.1 Creating the Red Hat Enterprise Virtualization guest for the Storage Server 
For this guide, RHEV-H is the hypervisor and RHEV-M is installed on an auxiliary system, for 
virtualization management. 
 
In preparation for creating the first Red Hat Storage server on RHEV, the installation media, 
an ISO, for Red Hat Storage Server On-premise ISO must be uploaded to the RHEV-M ISO 
data domain. Then, create and configure two logical networks: rhevm for guest management 
and ExtStorage for the external storage network. 
 
The step-by-step installation instructions follow: 
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1. Start Internet Explorer, connect to the RHEV-M portal, and log in as administrator. 
 

 
 

2. Click the Virtual Machines tab to open the guest view. 
 

 
 

3. Click New Server to open the New Server Virtual Machine wizard. Perform the 
following steps on the General sub-screen: 

a. Enter the guest systemôs Name. 
b. Set the Memory Size to 16GB. 
c. Select 4 CPU Sockets of 1 Core each for 4 vCPUs total. 



 

refarch-feedback@redhat.com Page 9 www.redhat.com 

d. Select Red Hat Enterprise Linux 6.x x64 as the operating system. 
4. Click OK. 

 

 
 

5. On the New Virtual Machine ï Guide Me screen, select Configure Network Interfaces. 
 

 
 

6. On the New Network Interface screen, use the default Name, select the rhevm 
Network, and use the Red Hat VirtIO NIC type. Click OK. 
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7. On the New Virtual Machine ï Guide Me screen, click Add another Network Interface. 
8. On the New Network Interface screen, use the default Name, select the ExtStorage 

Network, and use the Red Hat VirtIO NIC type. Click OK. 
9. On the New Virtual Machine ï Guide Me screen, click Configure Virtual Disks. 
10. On the New Virtual Disk screen, enter 16 (GB) for the size, and choose your storage 

domain for guest images from the pull-down menu. The disk type should be System, 
the interface should be VirtIO, and the Is bootable option should be selected. Change 
the Format to Thin Provision, and click OK. 
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11. Right-click the first VM, and select Run Once. 
12. On the Run Virtual Machine(s) screen, select Attach CD and the Red Hat Storage 

Server ISO previously uploaded to the ISO domain. Click OK. 
 

 
 

13. Right-click the first VM, and select Console. 
14. Install Red Hat Storage Server following the directions in Section 4.2. 

 

4.1.2 Creating the VMware ESXi Guest for the Storage Server 
We use VMware ESXi 5 as the hypervisor and use its embedded Web server for virtualization 
management. 

 
In preparation for creating the first Red Hat Storage server on VMware ESXi, the installation 
media, an ISO, for Red Hat Storage Server On-premise ISO must be uploaded to a VMware 
ESXi datastore. Create and configure two logical networks: Internal Guest Network for guest 
management and External Storage Network for the external storage network. 
 
The step-by-step installation instructions follow: 
 

1. Start the VMware vSphere client, and log onto the vCenter management application on 
the ESXi server or vCenter host. 
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2. Press Control-Shift-H to open the virtual machine Inventory page. 
 

 
 












































