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Executive Summary

While the reasons for and the benefits of data center virtualization are well-known,
server virtualization comes with challenges of its own. Rapid proliferation and virtual
machine sprawl can begin to increase cost of ownership by making configuration
management difficult and complex. Further exacerbating the situation is the rapid
proliferation of virtual appliances — pre-configured virtual machines that offer plug-
and-play solutions providing specialized functionalities such as CRM, BI, or messaging
and collaboration.

Within this context, anything that serves to streamline or simplify processes can reduce
expenses. This is particularly true in organizations employing mid-range storage arrays,
where storage administrators are typically not dedicated to storage alone and must wear
many hats. Time saved via efficient and easily accomplished storage administration
tasks can here be applied to many more pressing and/or important endeavors.

HP' s answer to the chall ethglP3ladeSydgeend by virtual
Virtualization solution. Its central administrative software — HP Insight Control suite —

serves as the “single pane of glass” that allo
a single system, which is intended to streamline operations and increase administrator

productivity. HP has invested careful thought and diligence into making its own

components interoperate with each other and with the VMware platform in order to

yield the greatest possible degree of administrative control with minimal time and effort.

Managing storage is a key element in administering a virtual server environment.
Edison performed hands-on testing in order to compare the effects of storage
management ease-of-use on configuring and managing a VMware environment using
BladeSystem c-Class servers. Our analysts found that an HP solution consisting of HP
BladeSystem c-Class server (including Insight Control) and HP StorageWorks EVA
storage systems and software can provide organizations using VMware with important
advantages over a heterogeneous configuration.

The graphic on the following page illustrates the key elements of the HP solution stack.
It consists of the VMware ESX Infrastructure 3, the HP BladeSystem c-Class system, HP
Insight Control Suite, HP StorageWorks EVA, and HP EVA Command View. HP Virtual
Connect and the other networking components are not illustrated.

Edison: HP EVA VMware White Paper Page 1



MEDISON
Group

Virtual Machines
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Enterprise Virtual
Armray (EVA}

Edison compared several typical storage provisioning tasks for VMware use on an
EVA4400 with Command View and an EMC CLARiiON CX4-120 with Navisphere. The
advantages of the EVA were most obvious in two areas:

e Provisioning - Identifying and configuring host attachment, especially for hosts
(server blades) that were to boot ESX from SAN.

o The perceptions of general ease-of-use for a VMware-certified engineer with storage
knowledge but no significant SAN storage management experience.

While the main determinant in managing a VMware environment is VMware, Edison's
analysts discovered that for such a basic task as attaching a host to the array for booting
from SAN, EVA was 28 percent less complex in measurable steps than EMC. In addition,
the user experience with EMC Navisphere was nowhere near as comfortable or
accessible when compared to the experience with EVA Command View.

The ramifications of these findings doubtless extend to the value that ease-of-use can
bring to tasks not evaluated in this study — for example, tasks such as snapclone
management, VM tracking, recovery from backup images, and provisioning added
storage capacity. The benefits gaine d by HP’' s sfdupeavouldof couesa s e
apply in comparison to any other storage disk array that falls short of equivalent
attention to efficiency. Additionally, the principles underlying those benefits can be
assumed to apply to other virtual server environments, as well.

Edison: HP EVA VMware White Paper Page 2
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Introduction

Objective

This white paper is based on a study conducted by Edison Group to verify advantages
showing that, from the standpoint of management software efficiencies, EVA storage
arrays and HP BladeSystem comprise the best solution in a VMware environment. Use
of E MCARS$ON arrays is assessed for comparative purposes.

Audience

This paper will be useful to anyone responsible for choosing storage solutions for their
organizations or for making administrative personnel decisions in the data center.

Contents of this Paper

This paper contains the following main sections:

e Introduction | Explains the objective and describes the audience for the paper, and
provides a |listing of the paper’s contents f

e Overview — Briefly discusses virtualization and the need for storage arrays to
interoperate well in a virtualized server environment.

e The HP Solution Advantage — Describes some of the challenges to virtualization in
server technology particularly how they relate to storage, and how they are
addressed by the HP StorageWorks Enterprise Virtual Array (EVA) with the HP
BladeSystem Virtualization solution.

¢ Methodology — Describes the methodology with which Edison Group approached
assessing the EVA storage array management software as contrasted with that of
EMC, and provides a the equipment configurations employed in the testing.

¢ Hands-On Tested Features — Describes the tasks performed in assessing the
products and presents the results.

e Conclusions and Recommendations—Pr esent s Edi son’' s observati

research and analysis outcome and recommendations for the reader.

Edison: HP EVA VMware White Paper Page 3
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Overview

Server virtualization with VMware has been growing in importance for organizations of
all sizes. Determining the right computer and storage platforms for implementing a
virtual server environment is an important challenge for many organizations. Blade
servers and Fiber Channel SANs can provide significant advantages in organizations
where considerations of server density and simplified configuration are an issue. The
ability of virtualization to abstract individual virtual machines from the underlying
hardware lets organization data centers reduce purchases of physical servers and more
efficiently utilize the servers they already have in place.

However, server virtualization comes with challenges of its own. From a systems
standpoi nt, t od a ythesretiballyshave over 00 wirtusl macldireson a
server blade — or over 1,600 VMs in a single enclosure. In addition, virtualized
environments are inherently more volatile than are those based on physical servers only.
Once it is recognized how easily deployment of new VMs can be accomplished, rapid
server proliferation becomes the norm. Virtual machine sprawl can result, with
configuration stretching across multiple domains and the erosion of traditional
technology silos. Further exacerbating the situation is the rapid proliferation of virtual
appliances — pre-configured virtual machines that offer plug-and-play solutions
providing specialized functionalities such as CRM, BI, or messaging and collaboration.
Data center managers are often at a loss to evaluate and manage these systems for
standards compliance, security, and corporate best practices.

Traditionally, systems could be readily monitored and tracked using hard-coded
identifiers such as serial numbers or MAC addresses. Now, however, unfettered from
physical constraints and tangible visibility, a virtualized environment can potentially
make configuration management — resource provisioning, patching, application release
control, etc. — difficult and complex. Thus, virtualization can increase the complexity of
configuration management by an order of magnitude.

Within this context, anything that serves to streamline or simplify processes is a
welcome asset. Successful management of virtual machines demands visibility into the
various virtualized subsystems — preferably from a single consolidated point of
administration — as well as efficiency and ease of use in the administrative software
used.

Edison: HP EVA VMware White Paper Page 4
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Storage Administration Integral to VM Management

As is the case with servers, with storage the VMware infrastructure architecture consists
of layers of abstraction that hide the diversity and complexity of the underlying physical
storage subsystems and that — in theory — make them easier to manage. It offers a
simple model of a datastore used to allocate storage space (as virtual SCSI disks) to
individual virtual machines without exposing them to the variety of available physical
storage, be it SAN, iSCSI SAN, Fibre Channel, NAS, etc.

And as with virtual servers, it is this very simplicity that conversely can result in chaos
without careful attention on the part of storage and data center managers. In a datastore
(which is like a storage appliance that services up storage space for many VMs across
multiple physical hosts), a virtual machine is stored as file in a directory. Operations
such as copy, back up, move, etc. can thus be performed on a virtual disk as easily as
they can be performed on any other file. While this can greatly facilitate storage logistics,
it can also bring about managerial headaches of monumental proportions.

In fact, having both storage and server resources essentially exist as files makes storage
itself much more integral to systems management in general within the virtualized
architecture, and its efficient management that much more critical. In this context we are
not copying, backing up, or moving mere data. We are in essence copying, backing up,
or moving entire environments.

The Mid-Range Storage Market: Versatility in Administration

In organizations employing mid-range storage arrays, the VMware administrator
commonly wears many hats, managing not only VMware but also the server hardware,
the Ethernet and Fiber Channel network infrastructures, and — not infrequently — the
storage systems themselves.

In this scenario, efficiency and ease-of-use become all the more critical. Complicated
procedures involving many steps are more apt to be forgotten by administrators who
undertake them only occasionally, thus demanding more time for consulting
documentation or requesting support in addressing them.

From the point of view of anyone — say, a CIO — overseeing an entire data center, any
time saved via efficient and easily accomplished storage administration tasks can be
applied to the many more pressing and/or important endeavors for which such multi-
tasking administrators are responsible — thus making the most efficient use of the data
center’s talent pool

Edison: HP EVA VMware White Paper Page 5
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The HP Solution Advantage

While recent innovations may give the impression that virtualization is a new
technology, it has actually been around for decades. HP implemented virtualization in
storage products nearly 30 years ago. The vendor has offered virtualization support
(with the HP Virtual Server Environment) for many years.

The promise of virtualization has often been limited due to barriers within legacy IT
infrastructure. The top constraints encountered today to supporting more VMs are
insufficient server memory, insufficient I/O connections with high network costs,
excessive power consumption, and fixed networking performance. Often the system
state is fixed to the server with local storage and memory; I/O is too restricted to take full
advantage of virtualization; and network connections are static and hard to move.

Complete Virtualization of Storage

While storage system giant EMC acquired VMware in 2004, the two companies have
operated for the most part as independent entities, and EMC has taken surprisingly little
advantage of the opportunity to leverage the relationship in bringing its own storage
technology more into synch with VMware’'s.

Consider the differences in which the HP StorageWorks Enterprise Virtual Arrays (EVA)

provision virtualized storage over the approach takenby EMC.HP' s appr oach to
provisioning capacity lets storage administrators dynamically expand LUNs and add

drives online to quickly meet changing business needs. They can easily create Vdisks

and grow or shrink LUNS.

What enables this flexibility is that, with EVA, all the drives in the array are virtualized.
When the array is first set up, one or more virtual disk groups are created. These are
presented as capacity pools — in other words, EVA pools capacity rather than physical
disks. Once setup is complete, a storage administrator never has to deal with the
physical disks when managing storage use.

By contrast, EMC CLARIiiON essentially pools designated disks. Setup consists of

selecting a given number of physical drives — representing the projected required

capacity — and assigning them as a group, then creating a LUN to attach it to a host.

This approach results in far less flexibility because the capacity is ultimately constrained

by physical spindles and disks. Capacitycoul d get “ st r anres@tthini n a LUN
down time while either the storage administrator or a hardware technician manually

addresses the issue.

Edison: HP EVA VMware White Paper Page 6
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The data protection solution that HP offers for the virtualized environment — HP Data
Protector 6.1 — is explicitly designed to reduce the TCO of enterprise backup. It
provides comprehensive data protection across all virtual server platforms as well as
broad data protection for VMware itself. The combination of HP Data Protector 6.1 and
HP StorageWorks EVA provides a unique end-to-end solution that is completely
automated, managed, and controlled from one user interface for complete, fast data
protection with no impact to the virtual environment.

Data Protector 6.1 offers an innovative approach to backup — Zero Downtime Backup
and Instant Recovery (ZDB/IR) — in which replication techniques (e.g. split-mirror,
snapshot or snapclone) are used to minimize the impact of backup operations on an
application database or file system. It creates, at high speed on the array, a copy of the
data to be backed up and then performs backup operations on the copy, rather than on
the original data. ZDB/IR enables customers to instantly copy data to disk and then, at
their convenience, back up thaupdipkocepy ¢toab
business applications to stay online 7x24, maintain business-critical application
performance, and protect critical data. ZDB/IR allows administrators to meet service
level agreements for mission-critical applications by enabling them to choose desired
recovery times and recovery point objectives to accommodate specific SLAs.

A Well-Integrated System Stack

As one o fslavgMinesalle partners HP” s answer to the challen
virtualization is the HP BladeSystem Virtualization solution. Based on the advanced HP

BladeSystem c-Class platform, HP designs HP BladeSystem Virtualization solutions

integrated into the VMware environment to help businesses better utilize all system

resources, enhance system flexibility, and lower operations costs.

The hardware core — HP BladeSystem c-Class infrastructure — is consolidated and

builttobe® v i r t u atdeddy’a t wiotnh logsakstorage metwork, power and cooling

components residing in one compact enclosure, which contains both storage blades and

server blades.

The central administrative software for the system — HP Insight Control suite — serves
as the “singl e allowsfermarfage@entaisall the céntp@nénts as a
single system, which is intended to streamline operations and increase administrator
productivity. While no vendor can claim to offer seamless integration of all possible
disparate components within a virtualized environment, HP has invested careful
thought and diligence into making its components interoperate with each other and
with the VMware platform. As a result, using all HP components in the virtualized
environment stack yields an unusual degree of administrative control with minimal time
and effort.

Edison: HP EVA VMware White Paper Page 7
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Unlike EMC, HP extends integration to all tiers of data storage in the VMware
ecosystem, including to the host (in this case in the BladeSystem form factor). With built-
in virtualization, the StorageWorks EVA is designed to improve capacity utilization and
be easy to manage in order to lower the cost of ownership over that of comparable
arrays on the market.

In light of this, the component stack recommended by HP for achieving optimal
interoperability and manageability is as follows:

e HP BladeSystem c-Class blade virtualized blade server system (including HP Insight
Control suite administrative software and HP Virtual Connect module data center
virtualization module)

e VMware
e HP StorageWorks Enterprise Virtual Arrays (EVA)
e HP Data Protector (Version 6.1)

Software Interoperability | the Key to Superior Virtualized Data Center
Management

It is software that offers the capability to tie together the various components of a
virtualized server solution, and where opportunities exist to improve the ease-of-use in
storage administration within a virtualized data center. Based on HP Systems Insight
Manager and HP Insight software, HP Insight Control suite delivers system health
monitoring, remote control, vulnerability scanning, and patch management, as well as
flexible deployment, virtual machine management, and power management in a single
package.

HP has been continually implementing and improving the integration of Insight Control
into the virtualized data center environment with the following component-associated
software:

e Virtual Machine Monitor (VMM) — Thissoftwar e i nt egr ates with VMwe
Server (formerly VMware Virtual Center), which centrally manages the VMware
infrastructure environment for simplifying day-to-day IT operations management
and making the virtual environment more easily controlled and administered.

e HP network and HP Fibre Channel (FC) infrastructure components.

e EVA Command View — A comprehensive software suite designed to simplify array
provisioning and management of all HP StorageWorks EVA family of storage array
products. It provides a simpler storage management experience for automating and

Edison: HP EVA VMware White Paper Page 8
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aggregating storage management — such as configuring RAID groups — in order to
reduce complexity and increase productivity.

e HP Virtual Connect — This modular solution helps make a fully virtualized
environment a reality by pooling and abstracting the LAN and SAN connections to
servers and VMs in the HP BladeSystem to increase server flexibility and to
eliminate time-intensive management processes. The value provided by HP Virtual
Connect warrants a separate discussion in a section to follow.

Choice of Storage Arrays

The storage systems recommended by HP for achieving optimal interoperability and
manageability in the VMware stack are HP StorageWorks Enterprise Virtual Arrays,
which offer easily deployed enterprise-class virtual storage arrays for midsized
customers at an affordable price.

Built on the HP StorageWorks EVA4400/6400/8400 series array architecture that offers
99.999 percent availability and a dual-redundant design, these arrays provide broad
operating system support and proven integration with major applications such as
Microsoft Exchange, Oracle, and SAP. With built-in virtualization, StorageWorks EVA
arrays are designed to improve capacity utilization and be easy to manage, lowering the
cost of ownership compared to traditional arrays. Because the same administrative
software is used to manage the entire range of the EVA product line, a data center can
scale from the entry level EVA4400 (with a 96-drive/96 TB capacity) to the EVA8400
(with a 324 drive/324 TB capacity) with no appreciable increase in complexity or
difficulty of management.

The software packaged with the HP StorageWorks EVA arrays includes SmartStart for
HP StorageWorks EVA — a configuration utility to make these arrays easy to install and
configure — as well as HP Command View EVA and HP Dynamic Capacity
Management software, designed to make management and storage provisioning of the
HP StorageWorks EVA easy and less time-consuming.

I'n keeping with HRVemll systesid namagefnent frora @asmgle poifit
of administration, HP Insight Control suite — the central administrative software for the
HP BladeSystem c-Class infrastructure — integrates some of the administrative
functionality of the HP StorageWorks EVA. Deploying HP StorageWorks EVA in the HP
virtualized server stack thus delivers a deeper level of integration and greater ease of
use than can be realized by deploying storage arrays from alternate vendors.

Edison: HP EVA VMware White Paper Page 9
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Why HP Virtual Connect?

The remarkable capabilit i e s 0 fblade setveryin asvirtualized data center —
where, theoretically, there can be over 100 VMs on a server blade and over 1,600 VMs in
an enclosure — has brought the proliferation of VMs to an entirely unprecedented level.
It strains the I/O capacities of servers as well as the capacities of network and storage
administrators to manage proliferating VMs.

HP Virtual Connect  =sonfigyrea\@Avirto-storagelpoollinksy t o
simplifies VMware provisioning and operations. The Virtual Connect architecture —
included with each HP BladeSystem c-Class server — is a 5 TB mid-plane with eight
high-performance interconnect bays in the back to let customers manage and connect to
the existing standards and familiar brands in their data center such as Cisco, Brocade, or
Nortel.

Virtual Connect’ Blex-10 fine-tunes network bandwidth and quadruples network
interface card (NIC) capacity at the server. Each virtual machine can have its own virtual
NIC simplifying NIC creation, allocation, and management and providing four
redundant NICs for the price of one. Each FlexNIC can be adjusted, in 100 Mbps
increments, from 100 Mbps to 10 Gbps, so it can assign higher speeds for more critical
VMs and lower speeds for others, offering an extremely high degree of flexibility and
control.

HP Virtual Connect helps in a VM environment by virtualizing Host Bus Adaptors
(HBAs) so that storage management is no longer limited to a single physical HBA on a
server blade. SAN administrators can manage virtual HBAs using the same methods
and from the same viewpoint as physical HBAs. The HP Virtual Connect 4 Gb Fibre
Channel Module enables each VM — up to 128 per server blade — to have its own
storage resource. This storage resource remains associated with that VM even when the
VM is dynamically moved. This can save data center administrators enormous time and
trouble accommodating new VMs or moving ESX hosts from one blade to another
without their having to concern themselves with FC WWN or Ethernet NIC MAC
addresses or HBA-to-SAN configuration.

These savings are enhanced by the ability of HP Insight Control suite to provide viewing
and management capabilities into the virtualized HBAs enabled by Virtual Connect,
along with the view and management capabilities it provides into network components,
vCenter Server, and EVA Command View.

Edison: HP EVA VMware White Paper Page 10
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Methodology

In assessing EVA storage arrays in the BladeSystem within a VMware environment from
the standpoint of management software efficiencies, Edison Group sought to maintain a
BladeServer and VMware setup that remained constant excepting the particular storage
array used and its associated management software.

We configured a lab test bed based on this approach and ran a number of standardized
test-case scenarios using an HP EVA array, followed by the same scenarios run for an
EMC array by way of comparison.

Equipment Test Bed

The established baseline virtualized server environment consisted of the following
hardware and software components:

HP BladeSystem

¢ BladeSystem c-Class enclosure, single-phase power supplies

o All slots filled with server blades (All blades had FC HBA compatible with the
brands of storage used.)

e Insight Control environment for BladeSystem
e Insight Dynamics VSE
o Ethernet Blade Switch —HP GbE2c Ethernet Blade Switch
o FC Switch — Cisco MDS 9124e 12 Port Fabric 4 GB SAN switch for HP C Class
Storage Array: HP
e HP StorageWorks EVA 4400
A HP EVA 4400 Dual Controller enclosure with embedded switches
A 4M6412 12-bay HDD enclosure
A 30 300GB HDDs
o Software
A Command View 8.0
A SmartStart for HP EVA
A Business Copy EVA Software
A

HP Storage Essentials Software Suite

Edison: HP EVA VMware White Paper Page 11
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Storage Array: EMC

o CLARIiiON CX4-120; 2 drive shelves with 30 HDD
e Software

Navisphere Manager

SnapView

SAN Copy

> > > >

MirrorView

>~

PowerPath (currently bundled with system from Dell)
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Hands-On Tested Storage Management Features

Edison compared several typical storage provisioning tasks for VMware use on an
EVA4400 with Command View and an EMC CLARIiiON CX4-120 with Navisphere.

HP StorageWorks EVA with Command View offers ease-of-use features for storage

administrators that provide administrator efficiency. Edison has demonstrated these
advantages in previous studies. ! When the same tasks were performed with virtual
servers, the same ease-of-use advantages were readily apparent.

The advantages of the EVA were most apparent in two areas. The first area was
identifying and configuring host attachment, especially for hosts (server blades) that
were to boot ESX from SAN. The second area was that of ease of use for a VMware-
certified engineer with storage knowledge but without significant SAN storage
management experience.

For example, the previous research showed that when provisioning an array —
configuring storage space on an array, identifying hosts, creating LUNS for the hosts to
use and attaching the hosts to LUNS, HP StorageWorks EVA demonstrated significant
ease of use advantages over the systems of other vendors. As the chart below shows, this
advantage was about 60 percent for HP EVA over EMC CLARiiON.

Storage Provisioning

1 HP EVA TCO: HP vs. EMC vs. NetApp can be accessed at:
http://www.theedison.com/pdf/2008_Samples HPEVATCO.pdf

HP EVA Challenge. The report can be accessed at:
http://www.theedison.com/pdf/2008_Samples_ HPEV A4400.pdf

You can also view the video at:
http://h18006.www1.hp.com/storage/whitepapers.html?jumpid=reg_R1002_USEN

Edison: HP EVA VMware White Paper Page 13
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As can be seen below, configuring for booting VMware ESX from SAN with EVA was 28
percent simpler than with EMC CLARiiON. Both storage platforms have tools for
discovery and identifying hosts by World Wide Name (WWN) and adding them to the
array. Attaching a host on EVA, creating a Vdisk (LUN), and attaching it to the host is a
simple matter requiring a total of 18 steps. Doing the same task on CLARiiON required
25 steps.

More importantly, setting the HBA to boot from SAN was made more difficult by the
need to configure both HBA ports to the host on the CLARiiON. On EVA, a single port
can be configured on the array for booting on the host, followed later by adding the
additional HBA port to the host from the array. In other words, a task made simpler to
perform on the EVA in turn made another task — HBA configuration — simpler as well.

The following table lists the component tasks and the number of steps for performing
them for the two arrays.

EMC Navisphere | HP Command View

Task Steps EVA Steps

Register Host; for dual port HBA

register both WWN and give it a Host 12 10
Name

Create storage group 3 n/a
Create LUN/Vdisk 3 2
Assign LUN to storage group (with

enough storage space for ESX 4 n/a
installation

Assign host to storage group or LUN

Boot physical server and go to BIOS —
Make sure that HBA is set first to

These steps are the same regardless of array.
boot

The complexity difference comes from the

Go into HBA BIOS and assign boot data presented to the administrator
LUN to both ports

Total Steps

HP EVA Advantage: ((Competitor-

HP)/Competitor) 28%

Edison: HP EVA VMware White Paper Page 14
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In addition, when Edison analysts performed this task for the first time, a support call to
EMC was required in order to get all the settings correct and to learn how to identify the
connection path and bootable LUN on the host.

This was typical of what our very experienced VMware-certified engineers experienced
performing all of the storage configuration tasks with the CLARiiON. Though they were
able to accomplish what needed to be done, they never felt fully comfortable configuring
the CLARIiiON. This was with approximately an hour of instructor-led orientation and a
lot of time spent reviewing Help and documentation.

By contrast, after a 15 minute demonstration and a couple of quick Help requests to the
trainer, our engineers were able to understand how to configure and manage the
EVA4400. This was even true for tasks they were not explicitly shown how to perform.

This anecdotal generalization is supported by other Edison research: Edison is about to

publish research that delved into how storage administrators spend their time. The

report describes weighting factors that can be used to contextualize the measured time

and effort expended on specific tasks within an administrator annualized workday.

When the weighting factor s ar e applied to the average admir
that storage administration is 35 percent more efficient for users of HP StorageWorks

EVA than EMC CLARiiON. A 35 percent difference is large enough to be perceived as

greater ease of use by almost any administrator.

This table shows that difference:

Euic

Total time for all tasks 420 1380
% Difference (Competitor-

c 70%
HP)/Competitor)
Workday Savings (Difference * 359%

Weighting Factor)

Among the other t asKk greatéreagpofruje eas bevebndsiinedhe EV A’ s
critical area of data protection. VMware provides administrators with powerful disaster
recovery capabilities through use of such tools as VMware VMotion and VMware HA

and DRS clusters. These server-oriented solutions address issues with server failures,

but do not address issues with the stored virtual machines. Remember, a virtual

machine exists as a file that runs as an operating system and application environment

within the hypervisor environment. Protecting those virtual machine files is the

providence of the storage administrators.

Edison: HP EVA VMware White Paper Page 15
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Data protection through replication is one of the most versatile tools available to the
administratorsof mid-r ange st orage system. Edi son
savings in time and complexity when EVA arrays are being used. According to previous
studies HP StorageWorks EVA administrators experience a 62 percent advantage over
their EMC CLARIiiON colleagues. The following chart illustrates that difference for the
full range of data replication snapshot tasks.

S resea

DataProtection
Snapshots

Al'l of Edison’ s r e c herdseofusesdvantage offedechby HI5 h o wn t
StorageWorks across the full gamut of storage administrator tasks. Even within the

confines of a VMware-centric environment, this ease of use can streamline the

administration of storage for both storage and server administrators.

Edison: HP EVA VMware White Paper Page 16
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Conclusions, Recommendations, and Recap

Virtualizing the data center offers a bright promise for business organizations under
pressure to reduce the costs of IT systems operation. However, that promise dims where
the flexible and easy deployment of servers results in the rampant and unplanned
sprawl of VMs across multiple domains. The cost and effort of managing it all then
threatens to depredate the very savings that virtualization was meant to realize in the
first place.

Even while server considerations to support VMs have become simpler, customers face a
bewildering choice of storage considerations. However, HP has taken a step beyond
merely integrating VMware with its storage. VMware can now benefit from optimized
deployment on the platform of the StorageWorks EVA and the HP BladeSystem with
Virtual Connect. The StorageWorks Enterprise Virtual Array (EVA) is proven to
improve capacity utilization and be easy to manage, which can lower the cost of
ownership over that of comparable arrays on the market.

While no vendor can claim to offer seamless integration of all possible disparate

components within a virtualized environment, HP has done an excellent job of making

its components interoperate with each other and with the VMware platform, and

enabling managementofal | t he components as one system
via the HP Insight Control suite.

The ramifications of these findings doubtless extend to the value that ease-of-use can

bring to tasks not evaluated in this study — for example, tasks such as snapclone

management, VM tracking, recovery from backup images, and provisioning added

storage capacity. The benefits gai nesdofhsgwddlBofsourseuper i or
apply in comparison to any other storage disk array that falls short of equivalent

attention to efficiency. Additionally, the principles underlying those benefits can be

assumed to apply to other virtual server environments, as well.

Edison recommends that an organization wishing to gain optimal ease-of-use and
efficiency in administration of a virtualized data center deploy an end-to-end HP
BladeSystem system. Integration of BladeSystem and HP EVA, plus the optional
availability of tuned secondary and archive storage also from HP, can help curb the cost
of ownership and thus further one of the central goals of virtualization.
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Recap of Key Points

This section summarizes the many key points made in this report that illustrate the
superiority of HP's support for virtual enviror

Hands-On Test Results
Hands-on testing resulted in the following findings:
e Simpler identification and configuration of host attachment to boot ESX from SAN.

e Superior ease of use in storage management for VMs.

Integrated Expert Analysis of HP StorageWorks EVA vs. EMC CLARIION CX4
Analysis found EVA to offer the following advantages:

e Virtualized storage capacity pools in EVA so that, once these are set up, a storage
administrator never again must deal with the physical disks when managing storage
usage.

e VSE data protection solution with EVA plus Data Protector 6.1 that uniquely
provides an end-to-end solution which is completely automated, managed, and
controlled from one user interface, and that delivers Zero Downtime Backup and
Instant Recovery (ZDB/IR).

e 99.999 percent availability and a dual-redundant array design.

e Smart Start — a utility that makes EVA arrays easier to install and configure than
EMC s CX4

Hands-On Testing wit h Added | mplementation of the Advanced HP
BladeSystem ¢ Class Platform

Additional hands-on testing demonstrated the following advantageous features:
e A “viization-aé ady” ¢ 0o mp uwekkintggtated witl thenEVA.

o HP Insight Control suite which serves as an administrative* si ngl e pane of gl
and allows for management of all the components as a single system.

e Unlike EMC, HP extends integration to all tiers of data storage in the VMware
ecosystem.

e Software interoperability added by HP that provides the key to superior Virtualized
Data Center Management through optimal interaction with:

A Virtual Machine Monitor (VMM)

A HP network and HP Fibre Channel (FC) infrastructure components
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A EVA Command View

e HP Virtual Connect, which additionally adds value to VSEs in the following
manners:

A

A

Adds the dynamic ability to re-configure VM-to-storage pool links, which further
simplifies VMware provisioning and operations.

With Flex-10, each virtual machine can have its own virtual NIC, simplifying
NIC creation, allocation, and management and providing four redundant NICs
for the price of one.

Each FlexNIC can be adjusted, in 100 Mbps increments, from 100 Mbps to 10
Gbps, so it can assign higher speeds for more critical VMs and lower speeds for
others.

Virtual Connect virtualizes Host Bus Adaptors (HBAs) so that storage
management is no longer limited to a single physical HBA on a server blade.

With HP Virtual Connect’'s 4 G&b uptolBS8per
server blade — is allowed to have its own storage resource, which remains
associated with that VM even when the VM is dynamically moved.
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