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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:

T
T

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.
2.

3.
4.

Pre-deployment requirements

Creation and configuration of virtual machines for Red Hat Storage for the Red Hat
Enterprise Virtualization and VMware ESXi hypervisors

Installing Red Hat Storage Server On-premise from media

Post-deployment configuration and checks

Provisioning virtual storage disks for Red Hat Storage Server
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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 CPUSs, 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.

- == X
N 9 2 g = I : =
6 4 !l hitp//rhevm... £ ~ ¢ X M| Red Hat Enterprise .. % Ll - - P .0 508

ENTERPRISE
O VIRTUALIZATION About

Q redhat

User Name: admin
Password: CXYYYYYYYY

Domain: internal v

Login

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

s 8 = B2

//hevm-0Livy.civ: O ~ & X [ M| Red Hat Enterprise ... % Pr— “ 3
q | VIRTUALIZATION Logged in user: | sign out | | About | Guide & Market Place
Search: Vms: x g8 GO |
ExpandAl] Collpse Al 2) Data Centers  Clusters Hosts Storage  Virtual Machines Pools Templates Users  [XMoni
% o New Server| New Desktop | | »
g Osystem
Name Cluster Host IP Address Memory CPU Network Display Status

T No results found

=

g

=

]

8

3

w

-3

®

2

Last Message: + 2012-Jun-06, 21:51:10 Succeeded to refresh Iso domain : RHS (Floppy file type)

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 systembdés Name
b. Setthe Memory Size to 16GB.
c. Select 4 CPU Sockets of 1 Core each for 4 vCPUs total.
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d. Select Red Hat Enterprise Linux 6.x x64 as the operating system.

4. Click OK.

ENTERPRISE i in@i i i
’] VIRTUALIZATION Logged in user: | sign out | | About | Guide _,/'/

Search: Vms:

(New Server Virtual Machine

““JE‘“—“;“'”' -

General Data Center: Default
BI@® system
g

Console Host Cluster: Default b4 CPU  Network Display
Host
- High Availability Name: StorageServer-001
§ Resource Allocation Description:
) Boot Options Based on Template: Blank -
g\ Custom Propesties Memory Size: 16 GB
i Total Cores: 4 ;U -
CPU Sockets: 4 . - U = : 4
Operating System:  Red Hat Enterprise Linux 6.x v

OK  Cancel
74

Last Message: 2012-Jun-06, 22:00:13 VM Storage-Server-001 was successfully removed. Events | &

—‘ —= > ) |
s e S [ o =) o
6 —’\\r http//thevm.. O > & X || M| Red Hat Enterprise .. X Lo
Eile Edit View Goto Favorites Help

ENTERPRISE : EE 5 - ;
g VIRTUALIZATION Logged in user: admin@i | sign out | gure | About | Guide

Search: Vms: .
Enand All CollapseAlI _‘ZJ Data Centers  Clusters Hosts  Storage ‘Virtual Machines lw Pools -
RI® systen | New Server NewDesktop] it Fenove | | [[21]| Migate | > << Pre Next >

Name - Cluster Host IP Address Men

T

L] StorageServer-00;

[ £ New Virtual Machine - Guide Me (-}

Virtual Machine created.

| Bookmarks

Required actions:

| % Configure Network Interfaces

Tags

2, Configure Virtual Disks

2 [————————————!—’_L Configure Later//

Last Message: 2012-Jun-06, 22:08:42 Power Management Restart operation skipped on Host... ' 2 Alerts

6. On the New Network Interface screen, use the default Name, select the rhevm

Network, and use the Red Hat VirtlO NIC type. Click OK.
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File Edit View Goto Favorites Help

VIRTUALIZATION

O ENTERPRISE Logged in user: admin@internal | Sign out | Configure | About | Guide

Search: Vms:
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Storage ‘ Virtual Machines B Pools Tet

A
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Name: nicl

Network:  rhevm

Bookmarks

Tags

u = Iumnmumi B o
o

New Network Interface

Type: Red Hat VirtlO v

[7] Specify custom MAC address

Example: 00:1a:4a:23:67:55

.

OK |  Cancel

I | Migra »

Host IP Address Men

achine - Guide Me

nterfaces

ks

(Configure Latels |

Last Message: |

2012-Jun-06, 22:08:42 Power Management Restart operation skipped on Host... 2 Alerts =

7. On the New Virtual Machine i 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 VirtlO NIC type. Click OK.

9. On the New Virtual Machine i Guide Me screen, click Configure Virtual Disks.

10.0n 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 VirtlO, and the Is bootable option should be selected. Change
the Format to Thin Provision, and click OK.

N[ hitp;//thevm... O v & X M| Red Hat Enterprise ... %

File Edit View Goto Favorites Help

ENTERPRISE i ¢ in@i 9 s i
q VRTURLEEAYION Logged in user: admin@internal | Sign out | Configure | About | Guide
Search: Vms:
BomdAl] Colepsel] 2] °T New Virtual Disk "
s -[Emm | ——
=  ® B Default Ize (GBY
\q Storage Domain:  VMs v
"g Advanced:
§ Disk type: System v
« »
| J Interface: Virtlo B ——
shots ications Perm Events
I Format: Thin Provision ¥, Applico " L] el
a ' | Ne .
E‘ . Wipe after delete
Nai Is bootable Format Allocation Int
(oK | Cancel
\ 7

Last Message: ! 2012-1un-06, 22:08:42 Power Management Restart operation skipped on Host... ' 2 Alerts
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11.Right-click the first VM, and select Run Once.
12.0n the Run Virtual Machine(s) screen, select Attach CD and the Red Hat Storage
Server ISO previously uploaded to the ISO domain. Click OK.

M| hitp://rhevm... O v & X [| ™| Red Hat Enterprise .. 1 %S O
File Edit View Goto Favorites Help |
Q| oot Loggeaind Run Virtual Machine(s) _JJF @
¥ | VIRTUALIZATION L e A
Boot Options: T —
Search: Vms: i xiy
[T Attach Floppy | virtio-win-1.4.0.vfd > e qu
- C = irtual Machines Pools . Templi
ExpandAll| Collapse All ] L [¥] Attach CD RHS-2.0-20120503.1-RF ¥ b
g j X Boot Sequence: 7 2 T
= & @ Default Hard Disk ost IP Address Memory
CD-ROM o
s £ Network (PXE) 4
2 [T] Run Stateless
g J [7] Start in Pause Mode »
. Linux Boot Options: hots Applications Perm [¥]Events
'3 E kernel path
g initrd path .
Nz Format Allocation Int.
kernel params
D RAW Thin Provision Vi
Custom Properties
Display Protocol:
D VNC
@ Spice
R »

2012-1un-06, 22:( OK Cancel [GEia8 £ 2 Alerts

I Last Message: !

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 1ISO 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.
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