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ESG Lab Reports

The goal of ESG Lab reports is to educate IT professionalsddiauenter technology products for
companies of all types and siz&SG Lab reports are not meant to replace the evaluation processhbatd
be conducted before making purchasing decisions, but rather to provide insighthese emerging
technologiesOur objective is to go over some of the more valuable feature/functions of products, show |
they can be used to solve real customeolplems and identify any areas needing improvem&®&Q.all
expert thirdparty perspective is based on our own hasmstesting as well as on interviews with customers
who use these products in production environmsrithis ESG Lab report was sponsore®el

All trademark names are propertf their respective companiesnformation contained in this publication has been obtained by sources The Enterprise
Strategy Group (ESG) considers to be rididit is not warranted by ESTGhispublication may contain opinions of ESG, which are stitgechange from

time to time. This publication is copyrighted by Thaterprise Strategy Group, In&ny reproduction or redistribution of this publication, in whole or in
part, whether in harecopy format, electronically, or otherwise to persons not authorized to receive it, without the express consé&hée dnterprise
Strategy Group, Inc., is in violation of We&oyright law and will be subject to an action for civil damages and piicgble,criminal prosecutionShould

you have any questions, please contacdbESient Relations at 5G82.0188.

© 2012, TheEnterprise Strategy Group, Inc. All Rights Reserved.
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Executive Summary

Organizations of all sizes are struggling to meet the conflicting challenges associated witHewalcgtobal
financialuncertainty and micrdevel information storage growth and complexity. A growing number of IT managers
are turning to virtualization and consolidation technologies to meet these challenges. With a focus on scalability,
automated management using rich sofive tools, alinclusive pricing, and an architecture that leverages the
economic advantages of industsyandard technologiekke Ethernet DellEqualLogi®S Seriestorage is an

excellent example of a solot that was purposéuilt to lower TCO in virtualized and consolidated environments

This ESG Lab report examines the ol Solition - street
economic excellence of highly scalable Total Cost of Ownership
DellEqualLogi®S Seriestorage solution| *0®
comparedwith those ofother leading #450,000
storagevendors. Aftetesting EqualLogic *"**
storage in the lab using an infrastructur
encompassing.2 generations of 200000 |

EqualLogic hardware, ESG Lab calcule , — ——— —

the total cost of ownership (TCO) over | ., .

$350,000

$300,000

five years for a small and large $100,000
organization requiring 85 and 170 raw = <000
terabytes ofstorage capacity using 50

Dell Vendor A Vendor B

systems available for purchase today.

W Hardware Software Support M Power/Cooling M Management
Lookingfirst at the costs of hardware,
software, andsupporz A 4 Q& Of S| NJ { K IDEIEquLSgiES Beriésollof is sighificdmilyNdssy 3 |
thanthe cost of acquiringhe competitonQ & LJIN® Rmizder of factustthe relatively lowercost of acquisition
for a small iISCSI SAN solution can save an organization as mugiiasd 2 K | révealingiytBeNast of a larger
O2y FAIdzNI GA2Y 3 & KshavKmehgfido@ f D & pebstafndo YhanRvBce as muchs Dell
9ljdzl f [ 23A0Qa az2f dziA2y Thi NHue drpait t6 1S Odfsdyive pricihgemodel, whRh & dzLJILJ:
includes valuable storage softwaaé no additional charge: Dell EqualLogio@® ManageyHost Integration Tools
for VMware, Microsoft, and Lingand SAN Headquarters

The next areghowing significant cost
Large Solution - Street savinggevolves around management
Total Cost of Ownership

$1,000,000 EqualLogic storage systems do not

‘ require industry experts to configure,

$800,000 provision,and manage a storage
deployment due to easto-follow

$600,000 E | wizards and intuitive software offerings.

Also,due tothe ability to quickly and

saocrs —— | easily add new storage systems to
200000 existing storage systenand online data
' evacuation from one array to another
. the migration of old data costs nothing
Dell Vendor A vendor 8 and the upgradingo a new system has
WHardware  WSoftware M Support  MPower/Cooling - MManagement a minimal costelated onlyto setting up

the new hardware.

Handson testing by ESG Lab hamfirmed thatDellEqualLogic solutions are significantly less costtiefaoy,
provision, andnanage With includedsoftware and toolst no additional chargeas wellasmulti-generational
hardware support, EqualLogic has an unmatched return on investment in thet8ralgemarket.

Altogether, the economic excellence of Eduagic storage solutions is clearly evidemle five'year TCO ofra
EqualLogic iSCSI Salnpressively low.

© 2012, TheEnterprise Strategy Group, Inc. All Rights Reserved.
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Challenges and Trends

As macroeconomic conditions have continued to improve since the global financial crisis of 2008, corporate
spending including money earmarked for IT products and servichas followed suifsee Figure 1)As such, it is

not surprising that the percentage of organizations identifying cost reduction as a business irdtitgotag| T
spending decisions has mirrored this tremver the last four years and fallen to 43% in 2012 from a high of 54% in
late 2008/early 2009 Nevertheless, it is important to underscore that IT buyers believe thatreoktction

pressures will continue taffectIT purchases more so than any other iness dynamic for the foreseeable future.

Figurel. Business Initiatives with the Greatest Impact on IT Spending Decisions

Which of the following would you consider to be your organizat@mmost
important IT priorities over the next 128 months? (Percent of respondents,
N=614, ten responses accepted)

Improve data backup and recovel 30%

Increased use of server virtualizatic 30%
Major application deployments or upgrade 29%

Manage data growth 27%

Information security initiatives 27%
Business continuity/disaster recovery prograr 25%
Data center consolidatior 24%
Desktop virtualization 23%
Mobile workforce enablement 22%
Deploying a "private cloud" infrastructur 22%
0% 10% 20% 30% 40%

Source: Enterprise Strategy Group, 20

Aswasthecasd Yy 9{ DQa HIf spendingyriRs, the increased use of server virtualization, improved
backup and recovery, plans to deploy or upgrade major applications, managing data growth, and information
security initiatives were all top 2012 IT priorities. In fact, the-texyp most selected prioriéis remain largely

dzy OKF y3SR al @S F2N) 0KS AyOtdzaizy 2F AGLINAGFGS Of 2dzR¢
results.Since extensive and mature server virtualization implementations are becoming more pervasive, it makes
sense that manyT organizations are using their highly virtualized infrastructures as the foundation for a more
dynamic private cloud computing environment capable of delivering the fundamental tenets of cloud computing
namely scalability and elasticityto their own inernal users.

IT departments continue to struggle with the costs of storage, which include not only the cost of acqubsition
also the ongoing operational expenses associated with storage management. Growing demand for increased
capacity and the need tprovide assured availability and flexible recovery scenarioslzaienges organizations
continue to face agrowingapplication data footprintstress the limits of IT staff and budgets.

! Source: ESG Research Re@fi.2 IT Spending Intentions Survédgnuary 2012.

© 2012, TheEnterprise Strategy Group, Inc. All Rights Reserved.
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Multi-generational Software and Support

ESG Lab performed hande evaluation and testingt DelQ & T FirONashua Kelv Bainpshire Testing was

designed to demonstratthe significant cost savings achievable with Dell EqualLogic iSCSI storage solutions, as well
asthed G 2 NI 3 S eas2df Maihdgeméri, Girtuanvironmentintegration, and support and monitoring
capabilities The Lab also modeled total cost of ownership in comparnigtimcompetitive storage solutionfsom

other leading vendorto quantify potential savings

Manageability

EqualLogic Group Managera SAN management tool that provides detailed information about a SAN configuration
through a single welbased interfacelt comesat no additionakharge with PS series arraj$ie toolallows
administrators to manage all asge®f their EqualLogic storage solutimmotely,without the need for a

dedicated management server or workstation. EqualLogic Group Manager serves as-tmesasiool for IT
professionals to provision storage, schedule replication, and manage arLEgealSC®lased SAN.

ESG Lab Testing

ESG Lab chose to manddedifferent generationsf PS seriestoragearraysfrom a single interfaceThe test beds
shownin Figure 2ESG Lab connectedyeoup of serversia iSC3b 12 interconnectedirrays sening as a primary
storage siteThe primary storage site, along with images of the different generations of aapgeasin the

middle of the image. Thieab then connected thgrimary site to a remote site to allow for replicatidéSG Lab was
particulaty impressedy this ability to connect both old and new storage arrays within the same infrastructure.

The seamless integration of both old and new provided an easy way to get the most out of existing systems while
taking advantage of newer technology.ibbviousreturn on investment is just thbeginning of the cost savings
achievablewith the Dell EqualLogic iISCSI SAN solution.

Figure2. ESG Lab Test Bed

Servers Primary Site Remote Site

IP SAN

ARRERNN LN

IP SAN

4l 5 & Members
@3 T1PS100
&3 T1-PS1008
@3 T2-P5400
&3 T3-PS3000
@3 T4-PS5000
&3 T5-PS5000E
&3 T6-PS5500-1T
&3 T7-P56000-XVS
e i @3 T8-PS4000
s : &3 T210-P56010
.1 &3 T210-P56010-8

N
_J L\ &3 T211-P56100-146

- @8 T211-PS6100-600
&3 Tz12-PS4100

P W —

Centralized Management

© 2012, TheEnterprise Strategy Group, Inc. All Rights Reserved.
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After setting up the hardware and creating pools of storaparedbetween thel2 different arrays, ESG Lab was

ready to create a volume on a particular pool. Figure 3 highlightsdisg wizarddriven process of creating a new
volume. Steps includ€l) selecting a storage pool to house the new voluif2providing theneeded pool capacity,
and (3) specifying iSCSI acceSmally a summary4)is displayedefore commencing storage allocation.

Figure3. Creating a Volume
x|

Step 1 - Volume Settings

General properties

* Yolume name: [TestVoI ]

L

Descritinn |
Create volume

Step 2 - Space

Volume space

voume sz 5 (7]

[ P

691 18)

Step 3 - ISCS| Access

iSCSl access

() Ng access
(3) Restricted ancess

Create volume ol

ey

General Settings
Volume name: TestVol
Storage pool: SAPool
o [Size: 15GB
Description:

Snapshot Settings

Snapshot reserve: 100% of volume reserve
In-use space warning limt: 30%

Space recovery: delete oldest snapshot

iSCSI Access

Restricted iSCS| access

[CHAP authentication: Not set

IP address: Not configured

inttiator: ign.1991-05.com microsoft:rkSr805srv1
|Access type: read-write, not shared

R

After aeating atest volume on the primary site, ESG Lab wantetegicate that volume to a remote sit&or

simplicity, the remote site consisted of a single PS series array to store the copied volume data. By using a WAN

simulator, ESG was able to simulate distance between the primary site and the remote site.

ESG Uaconfigured replication usirgnother easyto-follow wizard provided througlBroup ManagerThe three
stepsare shownin Figure 4Step onecontainsa majority of theinformation required to configure the volume

replication.The pool where the volume isosed on the primary site is automatically added to the wizard. ESG Lab

was using one site for replication, which was specified in the replication partnerdirnap box. Wherthe wizard
process finisheda promptwasdisplayedto confirm whether thereplica should be created immediately. ESG Lab
chose to replicate the newly configured voluinemediately,and the bottom image shows the Replication Status

as being improgress.

© 2012, TheEnterprise Strategy Group, Inc. All Rights Reserved.
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Figure4. Configuring Volume Replication

Configure volume replication
Step 1 - General Settings

Configure volume replication X
Replication partner: [Ste8 || I W
Current replica volume reserve: 1.51 GE
Bl Total repiica reserve: % of reg.

["] Keep failback snapshot Step 3 - Summary
The most recent compiete replica will be
@4 Replication partner SiteB 8| reserve to allow the partners to synchrd

Replication partner SiteB m Replication partner: SteB
Replica volume reserve: 151 GB
oA 8l |Total replica reserve: 200% of replica volume reserve (3.02 GB)

Free delegated space 37
Local reserve: 100% of volume size (15 GB)

Local replication reserve: %0
ARaias Saricmrtis nare_uae
[¥] Allow temporary use of free pool spa . Create replica of volume x|
— 2

‘Would you like to create a volume replica now?

Replica reserve:

Local Reserve
Storage pool: SAPool

@ storage pool SAPool
Storage pool SAPool E Y o B [¥] perform manual replication
- BE=s

Free pool space

|ue>d >

(Coock] 0 > | [Zpoisn] [ 5% .coneel]

T Volumes Cle |
E1 Group Sitea
S @ Vokames mqm)m Snapshots | Repication | Collections | Schedules | Connections |
Testvol 3
t; Yo £ Volume Testvol, & Replication Summary (7}
8 voiz ".‘"“’"" ) ) Replication Settings Status:99 in-progress Replication Schedules
8 vol3 et Repication partner: SteB Failback snepshot: disabled Repication schedues: 0
= Yohume Collections * Clone Repica reserve: 331 GB Failback baseline: none Running schedules: 0
&) RepicationCollection : Setoffine Local reserve: 15GB Pending data transfer: 150 MB Next repiica: none scheduled
5 1 Custom Snapshot Calections Mg
@ Copvent o temck Remote Replicas (7]
Snapshots ® Yolume repicas () Replication history
: S ma o [Repheas aschedue Joetais [Repbcation Status
reate soacail now 2 - - Eischacile — oS
@ Re: vohme Replicas on SiteB 0 replica. Reserved 3.31 GB P in-progress
@ Delete snapshots

Schedules
@ Creste schecue
Replication

@ Modity replication settings
@ Disable volume repication
@ Cancel repica cresticn
@ Pause volume replication
Replication Failback

@ Demote to replica set

Thesimplicity of configuring, provisioning, and managing an EqualLogic deployment was obvious to ESG Lab. The
guidance provided through the easy-follow wizards, as well as the smooth navigation throughout the
management interfacavasquite impressive.

Why This Matters

Storage capacity requirements and management complexity continue to rise as user data footprints and dey
applications grow within organization&nd managing a storage environment that is growing in size and compl
can be a difficult jobA pressing need for an affordable solution with better storage management capabilities,
including tightly integrated management tools, has never been moreuagop.

ESG Lab verified tlegmple intuitive management capabilities of EqualLogic Group Manddper wizaredriven
steps to create a volume or sep replication were easy to follow and quick to compldE&G Lab was particularly
impressed with the alitly to mix old generational producteamlesslyvith new products tayeneratea substantial
return on investmentMoreover, ESG Lab was able to retire an array withaiok& while the data migrated online
without any impact to the running applicationSambined with he managemensoftwareat no additional charge
choosing arequdlogic solutiorbecomeseven more appealing.

© 2012, TheEnterprise Strategy Group, Inc. All Rights Reserved.
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HostIntegration Tools

Dell EqualLogic Host Integration Tools gHtdmpriseseveral easyo-use tools that tightly integrate EqualLogic
iISCSI SANs with hosts and applicationssé teolsdeliver advanced data protection, high availability, fast
performance, and simgled management of application data and virtual machines for VMware, Microsoft, and
Linux environments.

ESG Lab Testing Software for No Additional Charge
ESG Lab focused this portion of testing onkfust Integration Tools, There is no additional charge for the

for VMware (HIT/VMware)andfor Microsoft (HIT/Microsoft) The valuable storage management andtaa
goal of the test was tolook at virtual machine management and protection software services included in
provisioning, as well asrtual machine andpplication data every Dell EqualLogic system. Enterprise

protection through the us of AutoSnapshot Managdor VMware clas_s se_:rvices, including remote
(ASM/VMware) and for Microsoft (ASM/Microsof§SG Lab used a| replication and snapshotare included

vSphee Client to connect to vCenter Serverthe Solutions and with every EqualLogic array. This not onl
Applications section of the vSphere Clightee plugins hal been increases the value of an EquallLogic
installed solution, but alsosimplifies purchasing

] ] and reduces the total cost of ownership.
1 Datastore Manager brings together the creation and

management of datastores in vSphere by automating One of the Dell customessith whomESG
storage provi®ning. Lab spoke summed it up weliThe best
_ thing about EqualLogiou buy an array
1 Auto-Snapshot Managdor VMwarecoordinates the IyR &2dz R2y Qi KI &8

creation, recovery and scheduling of snapshots and replic v 5 ySeo LGQA 2y &y
with vCenter to enhance protection, storage utilization, an.
performance of VMwardoased virtual infrastructures.
1 Virtual Desktos SLJ) 28 YSyid ! GAfAdGe SylrofSa NILAR ONBFiAzYy
clone technology to deploy VDI desktops quickly and efficiently.

ESG Lab selected the Datastore Manager-iug create new datastor® After selecting hardware resirces and
file system propertiesghe Labfocused on naming and capacity planningtep 3 (se€igure 5.

Figure5. Host Integration Tool®r VMwaret Creating Datastars

Create datastore pool [ %]

Step 3 - Name Prefix & Pool Capacity Planning

=181x]
Datastore names
Datastore names will be generated from a base prefix and a unique index
that will be attached to the end of the datastore name.
Datastore name prefix: |esgguys
Datastore pool capacity @ “
Enter the total number of provisioned datastores and the size of each datastore in the pool. ﬁ
Because all datastores are provisioned from a single Equallogic storage pool, make sure that
the selected storage pool has sufficient space.
Number of proyisioned datastores: |3
Storage space
/| Create thin provisioned volumes
= ] Enable ViMware thin provision stur)
EEE
Snapshot reserve: |100 % of datastore size
Storage pool: | defauk -
Storage pool default =
| defeur| Curet |  New [  chenge |
| s  eos
Initial free pool space —_—
Projected free pool space [ _____2nm[ 08
€ Back || Next D | 3% Cancel

© 2012, TheEnterprise Strategy Group, Inc. All Rights Reserved.
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The Lab supplied datastore name prefiand specifiedhe number of datastoreg planned on provisioninffom

the EqualLogic storagmol. Finally, storage space information was provided; creating thin provisioned volumes
and enabling VMware thin provision stun. A snapshot reserve of 100% ofthstore was selectetastly, iISCSI
access and inventory locatioreve provided and the simpleto-follow wizard displayed a summary of the
selections.Then the datastores were createdith the tool automating the entire process including volume creation
on EquallLogic array$he process was quick and impressively easy.

Next ESG Lab looked at thato-Snapshot Manager favlicrosoft (ASM/Microsoft) Usinga Windows Server 2008
R2 virtuaimachine running SQL Server 200 LabconfiguredASM/Microsoftto take incremental snapshots of
the SQL Server database running inside\W. Figure 6 shows the process of going from the vSphere Client to
managing a Microsoft VM and finally taking gpplicationconsistentsnapshot(Smart Copydf the SQL Server
database The commonly provided AdventureWordkatabase wasised as thesampleSQL database in this
example.Smart Copies were created at different timéisey are visible othe left side of the centerimage.The far
right image depictshe Auto-Snapshot Manager, which shows the current phase ofhart Copy creation
processESG Lab was able to easily restore the SQL Server database from the Smart Copies using the
ASM/Microsoft tool.

Figure6. Host Integration Tool®r Microsoft Auto-Snapshot Manager

@WEBDEMOPRUDVC - vSphere Client
p (5! Windows2008R2-5QL on 172.16.26.26 M=
Fie Edt View Inventory Administration PH Fo View WM
Q Ed |y Home b gf Inventofill @ 01 | D B @B 2
[j & 88’ B Refresh This Host. (2 Verify ISCSI Connections .| B4 Disconnect B; Colapse Al |
— # Host win-m4v686ma5to
5 () WEBDEMOPRODVC N e csssmsso |
() [ NOC Datacenter 2@ Appications
@ Equallogic Host Integration Toglel| | &< Volumes Auto-Snapshot Manager
& Linuxt | Colectons )
@ e Pl Sheddes [ 1 2 104 Creating Smart Copy Set
| 3 smart Copies Y )
(@ ;‘;“:g i @ AdventureWorks (WINM4VS... — —
{f3 Web Demo iew HE wwon : i . ‘f' 7—‘ - g
(G WebDemo 2k3 8 6 AM HIT Group Hosts Array Volumes iSCSI Connectiey | | N L= o
& Win7Gold ) 6AM | Z - J
TGO eI 6P
Windows2008R2-50L -8 am — 2 Phase 4: Writing Backup Document
) AM H
2 : 2 o & | ! N, % 3 18 Complete
] : - had TN
Recent Tasks * 5 A= & Completing operation...
Colections Schedules Smart Cope|  Phase 4: Writing Backup Document
Name Target @ Started at 11/10/2011 1:42:57PM
up docume:
\VsS
%E 1 f 0 ¢ 0 4v686masto_AdventureWorks}\984c
= w :
r —= 2 Smart Copy Set areated successfully
[ Tasks @ Alams ] -
_— SQL Databases Exch. Maistores Hyper-V
Close Copy Results to Clipboard
] _-(I Hosts (1) Properties o 2
I < Host Name. WO mHEB6masto L
G, Settings Operatng System Mcrosoft Windows Server 2008 R2 Enterprise
ASM Version 3.5.5000.5333

Why This Matters

ESG research indicates that server virtualization is the top IT priority over the next 12 to 18 months, and a g
number of organizationsaé 2 Ay 3 FTNRY daR2 Al @2d2NESEF¢ G2 AydS
management, reducing time to deployment, efficiently protecting data, and lowering the total cost of ownersl|

ESG Lab confirmed that the host integration tools provialexo additional chargdy EqualLogic create an
efficient, powerful, coseffective way to manage virtual machines and applications on PS series storage arra
Quickly provisioing datastores from the availablgtorage pools was simplesingthe easyto-follow wizards. The
applicatioraware AuteSnapshot Manager was easily able to provide ESG Lab with quick backups and resto
SQL Server database.

© 2012, TheEnterprise Strategy Group, Inc. All Rights Reserved.
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Support and Monitoring

Dell EqualLogic SAN Headquarters (SAN HQ) is a software tool that provides advamitaung of Dell EqualLogic
storage systemand comes at no extra charge with PS series an®8l HQ serves as a central point to access
detailed performance and event data across all EqualLogic groups within an IT infrastriartorehis collected
data (capacity utilization, 1/0O performance, networking, etc.), SAN HQ provides alerts, historical performance
reporting, and analysis for capfcplanning and troubleshooting.

ESG Lab Testing

ESG Lab used SAN HQ to monitorlthgenerations of Dell Equadgic storage systems. Figurehows the 1/10
performance for the loadbalancing pool ESG creatddring the testingThe charts on the left side of the figure
show various I/O performance statistiftg the selected poolavg.l/O size, IOPS, latency, tlughput, and queue
depth. The right side of the figure shoie 1/0 load space distributioacross higHoad, mediumload and low

load tiersfor the selected pool. In other words, it display®sw anl/ O workloadis distributed across the whole pool.

Figure7. Dell EqualLogic SAN Headquarters

During testing, ESG Lab chose to retire an array with its data migrated to a different array. ESG Lab was able to
perform this task by simply clicking on the option to delete a member array, and all of its data migrated to other
arrays automaticallyvith data available during the entire evacuation process. ESG Lab also chose to test the load
balancing capabilities by creating a pool of two arrays that had different performance characteristics. When
subjected to application load, data automatically migratéfifrom one member and onto a different member

GAOKAY GKS &a0G2N)} 3S LR2fd ¢KA&A aSNWSR a + gleé& (2 0o

across members. In the red box in Figure 7, SAN HQ shows the total medium load distobutie loacbalancing
pool decreased over time as the load got distributed among the members.

Why This Matters

As data continues to grow within an organizatieo do the requirements to monitdhat data.Lack of visibility
into the storageinfrastructure makes it hard for IT professionals to respond to the needs of the business, was
time and moneyAdvanced monitoring tools are becoming a necessity to proactively examine a storage
infrastructure butit remains a challenge tind a costeffective software solutiothat providesinsight into
potential problems such as storage bottlenecks, overutilization of resources, and unplanned outages.

SAN Headquarteris an advanced monitoring toplovided to IT professiona&t no additional feeESG Lab
confirmed thatSAN HQsimple to use and easy to navigatgs able to displagurrent and historicastorage
system performance at a granular leveffering aneffective way to minimize system downtime and cost while
improving utilization of staage resources.

© 2012, TheEnterprise Strategy Group, Inc. All Rights Reserved.















