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ESG LaReports

The goal of ESG Lab reports is to educate IT professionals about emerging technologies and products i
storage, data management and information security industries. ESG Lab reports are not meant to replau
evaluation process that should lsenducted before making purchasing decisions, but rather to provide ins
into these emerging technologies. Our objective is to go over some of the more valuable feature/functiol
products, show how they can be used to solve real customer problech&antify any areas needing
improvement ESG Lab's expert thipdirty perspective is based on our own haustesting as well as on
interviews with customers who use these products in production environments. This ESG Lab report wa
sponsored byCoraid

All trademark names are property of their respective companies. Information contained in this publication has been ohtapadces The Enterprise
Strategy Group (ESG) considers to be reliable but is not warranted by ESG. This publicatiortaimagpinions of ESG, which are subject to change from
time to time. This publication is copyrighted by The Enterprise Strategy Group, Inc. Any reproduction or redistributi®mpuaiblibation, in whole or in

part, whether in harecopy format, electronially, or otherwise to persons not authorized to receive it, without the express consent of the Enterprise
Strategy Group, Inc., is in violation of U.S. Copyright law and will be subject to an action for civil damages andpieapplicinal prosecutim Should

you have any questions, please contact ESG Client Relations at (508) 482.0188.
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Introduction

Organizations of all sizes atugglingto meet the conflicting challenges associated with information storage
growth and complexity juxtaposed with global financial uncertainty. A growing number of IT managers are turning
to virtualization and consolidation technologies to meet these challenge

This report examines gromising new category of technologyethernet SAN that maybe poised to disrupt the

economics ofhe storageindustry. Coraidd 9 G KSNB NA FS { ! b & (cutNlesigBandink YA &

Ethernet to deliver an impressive blend of performance, scalajdlitgt simplicity at a price point thé a fraction
of traditional SAN technologie$his ESG Lab report documents haadgesting ofCoraid EtherDrive SAN storage
with a focus on usaliy, scalabilityand priceperformance efficiency.

Background

ESG research indicates that a number of factors are driving IT decision makers towambsteficient storage
solutions. As shown iRigurel, accelerating data growth, storage system costs, and increasing complexity are cited
as significant challenges by IT manaders.

Figurel. IT Organization® &®@rageChallenges

In general, what are your organization's greatest challenges with respect to its
storage environment? (Percent of respondents, N=504,
multiple responses accepted)

Keeping pace with overall data grow1— 36%

Storage system cost [ s
Securing confidential dat: |G 31
Need to improve backup and recovery proces ||| EGTRG GGG 1%

General increase in complexity of 1Ty
environment, number of servers, etc

Power and cooling Cost_ 28%

0% 10% 20% 30% 40%

SourceEnterprise Strategy Group, 200

In addition to the storage challenges listedRigurel, ESG research indicates that reduced operational costs and
reductions in capital expenditures are also top priorities when making purchasing deéigtomst all together and

A G Q& aOT rBandgérdiake looking for modyleost effective storage solutions that apeth efficient and
scalable.

! Source: ESG Research BiifterpriseStorage Priorities Emphasize Information and Infrastructure Effigidanyary 2009.
2SourceESG Research Repd@®d10 IT Spending Intentions Sur\dgnuay 2010.
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CoraidEtherDrive SAN

CoraidEtherDrive products combine commodity hardware, lightweight Ethernet networking, and acstatetual
storage architecture that can grow from a single appliance to rpeftabyte installations. As seenkigure2,
Coraidprovides bothcost capacityoptimized andoerformanceoptimized storage appliances supporting SATA, SAS
and SSD drive€oraidsystems support all standard RAID types including RAID 0, 1, 5l 8).an

Figure2. TheCoraidEtherDrive SAN Product Family

'—\

EtherDrive SR-Series EtherDrive SRX-Series Mirroring Appliance EtherDrive Server Platform
Costand Capacity Performance Optimized: Synchronously mirrors Server platform with
Optimized: Supports 3.5" Supports 2.5" and 3.5" LUNs between multiple integrated EtherDrive
SATA drives and two 1Gb SATA/SAS/SSDdrives, Up EtherDrive SR or SRX HBAs, ready for
Ethernet ports. tosix 1Gb Ethernet ports, storage appliances for installation of 64bit

orfour 10Gb Ethernet High Availability. Windows, Open Solaris,
ports. Linuxor VMware.

To make the offering as turnkey and simple to deploy as possibigjidalso offers HBAservers, and replication
appliancesAll Coraidproducts communicate using the lightweight AoE (ATA over Ethernet) praoddtandard
Ethernet switcheswhich provides secure storage networking for industry standard x86 servers.

Coraid EtherDrive SAN promises an impressive list of capabitités]ing:

1 Priceperformance:Higher performance than comparable Fibre Charowgifigurations at approximately

20% of the cost.
1 Massive throughputMore than 1200 MB/seof throughputper Coraid EtherDrive SFS€ries storage array

shelf for largeblock sejuentialworkloads.
1 Simple scalabilityEase ofimplementation andnanagement ofCoraid EtherDrive storage compared to

Fibre Channel and iSCSI
1 Optimized for virtualization:VMwareand Hype# see Coraid storages localattached disks, with no need

for switch configuration or multpathing software.
9{D [06Qa G(S&dAYy 3 CdaidaEthe®ava SAN Aridl thé AE Frdiocdf, papily special attention to
ease of use and management, capacity and performance scaladnilityntegration and operatia invirtualized
environments.

© 2010, Enterprise Strategy Group, Inc. All Rights Reserved.
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ESG Lab Validation

ESG Lab performed hands evaluation and testing @oraid2a 9 (i K S MECNRAI®IS WBRo22 R { K2 NJ
headquartersTesting was designed to demonstrdke ease of installing and configuring an Eibeve SAN as well
as the coskeffective performanceand capacity scalability of the platform.

Background Ethernet SAN

Coraiddd 9 UGKSNBNARGS {!b dziaft Al S& GKS 129 LINRPG202t G2 LN
network. AoHs an extremelysimple method fosharing disk driv@through anetwork. The communication that

would normallytake place betweemotherboard andan IDE disk drive is arranged into data packets and sent
acrosshe Ethernet. As can be seen frigure3, AoE is a simpler and more direct protocol than either iISCSI or Fibre
Channel AoE is not built on IP, TGR,SCSpacketsare addressed to devices using their Etheli&Caddresses

and sent across the network with a minimum of overhead.

Figure3. Storage Network Protocols

SCSI

FC4: FC Protocol
Interface

FC3: Common
Services

Ethernet

FCO: Physical
Interface Ethernet
ATA over Ethernet
(AoE)

iSCSI Fibre Channel

Fibre Channel and iSCSI bogh based on SCSI, which is a cawjpirotocol designed for a variety of devices

(scanners, printers, etc.), in addition to disk drives. Because of this, theysigaificantoverheadwhenprocessing

each packetBoth Fibre Channel an8CSiun SCSI over high level networking protocoldamof a physical

network infrastructure consumingadditional overhead and processingmpared to AoE, which connects servers

and storage directly aoss the physical Ethernet layer. The typical AOE packet contains just 48 bytes, plus the data
payloaden 6 f Ay3 dol NB YSal ¢ LISNIpaNdgFye Sharnel &hd lCSlifksdS [ | & S
encapsulate the data in the SCSI commandsetthenwrap SCSI in a transport protocol.

Because they do not run over high level networking protocols likedB,packetflike Fibre Channefjre nan-

routable. While they can travel across the switches that make up an Ethernet LAN, roatend send them to

another network and devices outside of the AOE devices local network cannot communicate withTthism.

makes AoE packetsitrinsically secureCoraidenables remote access to EtherDrive SANs for administration via AoE
tunneling, which is similar to VPN access to a corporate network over the internet.

© 2010, Enterprise Strategy Group, Inc. All Rights Reserved.
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Getting Started

ESG Lab testing was conductedagre-wired, rackmountedenvironment consisting of multiple SR2421 and
SRX3500 EtherDrive SAN disk shellee ESG Lab test bed, as presentdeigare4, consisted omultiple industry-
standard x86 servers with both 20GhperaidHBAs and 1Gbps Ethernet NICs instatBsatversvere running
VMware ESX server wiRedHat Linux andNindows2008installed agguestoperating systemas well agphysical
Linux andVindows 2008nstallations Anindustry standardEthernetswitch was used foBANconnectivity®

Figure4. the ESG Lab Test Bed
=

=

LAN

Physical and Virtual Servers EtherDrive SAN
Shelves

ESG Lab Testing

ESG Lab testing began by powering on an SRX3500 EtherDrive SAN shelf, then logging into a LiGoxasddvar.
cec utility was used to scan for the new chassis using the AoE protocol. In less than a minute, the shelf was visible.

The next step was to nagrthe shelto make it easier to identifit in a large deployment. 8 3 was chosen as the
namefor these testsNext, using just three commands, RAID groups were cré@erhidautomatically creates
one LUN per RAID groypot spares were assigneahd the LUNwere brought online, as seen kgureb.

Figure5. Configuring and Provisioning Storage witbraid

SR shelf 3> make 0 raid5 3.0-5
beginning building parity: 0.0
SR shelf 3> make 10 raid5 3.6-11
beginning building parity: 10.0

SR shelf 3> make 20 raid1 3.12-13
SR shelf 3> spare 3.14
SR shelf 3> spare 3.15
~__ |[SRshelf 3> online 0 10 20

3 Configuration details can be found in the appendix.

© 2010, Enterprise Strategy Group, Inc. All Rights Reserved.
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LUNmasking the meansby which servers are given exclusive access to volumes in a SAN envirasrdene by
Ethernet MAC addresssing thedmask command.ESG Lab did not use LUN masking in these tests.

On theLinuxserver Is /dev/etherd showedill AOE devices on the netwoiThe storagedministratorhas nothing
else to da no iISCSI mount, no NFS moufihe AoE LUNSs lotdike local storageNext, ESG Lab usekfmto create
and format a file systeran each of the AoE LUNs

Creating LUNs and presenting them for use onrtbivork took less than onminute, while creating the file
systems for use by the server took about another minute. In less than two miaatg§sist four simple commands,
ESG Lab configured, provisionadd was usingoraidEtherDrivestorage.

Why ThisMatters

Sorage deployments are growing in capacity and complexity within organizations of athsd@smanagers are
increasingly being asked to manage more storage capacity with stagmasftrinking, budgets and staffingoraid
EtherDrive SAN @¥esigned to address these challenges by providing simple to mawtadgout storage ina cost
efficient commodity package

ESG Lab was abledonfigure provision and start usingCoraidnetworked storagen a CoraidSRX3500 system in
less thartwo minutes from power onESG Lafound theease ofimplementation andnanagement oRoE
attachedCoraidstorageshockingly simple copared to FibreChannel and iSCSI

© 2010, Enterprise Strategy Group, Inc. All Rights Reserved.
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Disruptive PricePerformance

CoraidEtherDrive SAN storage is a modular disk storage system prowidisgjvescaleout capacity and
performancewith granular, jusin-time scalabilityto industry standard, open systems environmeriise Coraid
solution scales bgimply installing additionalisks andshelves allowing organizations to start small and scale
capacity to petabytedJsing 2TB SATA drives, users can scalefetabyteof capacityand 100GB/sec of raw
storage bandwidthn just two racks.

Performance in a storage environmenbisst measured with the metrics used by the applications organizations
actually run. For an-mail application, that measurement is the number of users or mailboxes a given system can
support. Foma streaming mediapplication, the number abbjects servd concurrently hat can be sustained

during peak periods of activity is the measurement that matters most.

ESG Lab Testing

Performance wagestedusing the IOMETERorkload generatoriasimulatedapplicationworkloads based on

Microsoft Exchangandstreaming mediaervices Tests were performed to verify@oraidplatiormQa It@ A f A i &
deliver predictably scalable performance in a clustered soateenvironmentover a standard Ethernet network
TheExchangevorkloadisrandom in nature and very disktensive.

Figure6.Exchange 200Workload onCoraid SRX3500
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9,000

8,000

7,000

6,000

5,000

Email Users

4,000

3,000

2,000

1,000

0
Exchange 2007

m 12x 600GB SAS drive 24x 600GB SAS drive

Microsoft guidelines recommend a maximum ¢g®a0 Exchange users per c@medless for a server performing
multiple roles. This means that a quadre server, doing nothing but Exchange, should support about 4,000 users.

aAONR&2FGEQ4 Lht{ LISNI YIAft02E 3JIdARIFIYyOS F2NJ 9EOKI y3as
mailbox, the user memory profile, in what Outlook mode the mailboxes pegating and whether any third party

mobile devices are used@he baselin@alueprovided by Microsofts .32 IOPS per mailb8Xhis means that a quad

core Exchange serveiith 4,000 exchange usevsll, on average, drive,280 IOPS to the Exchange Datastohs.

4 http://msexchangeteam.com/archive/2007/01/15/432207.aspx

© 2010, Enterprise Strategy Group, Inc. All Rights Reserved.
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can be seen ifrigure6, a single SRX350QWNwas able tasupport enough transactional 10 support more than
4 500Exchangeisers using just 12 SAS driaesl scaled linearly to just over 9,000 users with 24 SAS drives

Next, streaming media performance was examined. This type of traffic is sequential in nature and uses larger block
sizes than transactionaforkloads putting more of a load on the storage network.

Figure7. Streaming Media Throughput over AcE

1,400

1,200
1,000
800 +
600 +
400 -+
200 +
0 4 T

6x 64GB SSD drive 24x 1TB SATA drive

Perfromance (MB/sec)

AsFigure7 shows,streamingmediaperformancewasexcellent, delivering 8MB/sec from just 6 SSD drives and
more than 1,20MB/secfrom 24 SATAdrives Put into perspectivea singleshelf was abléo drive enough
bandwidth tosaturatea 10Gbps interface

Tablel: Raw PerformancResults for @ SRX3508ppliance

12x 15k SAS Exchange 2007 1,453
24x 15k SAS Exchang007 2,907 - 20.7
6x SSD Streaming Media - 826 2.2
24x SATA Streaming Media - 1200+ 1.0

The maximum throughput recordedZ00+MB/sec) was used to calculate the number of streams that could be
delivered for acouple ofwell-known content typesncludingstandard definition and high definition broadcast
video. Bit stream rates of 3.75 Mbps for standard definition broadcast videand 80 Mbps for high definition video
wereused to determine thaa single SRX350tas the bandwidth required tsimutaneously streami20 high
definition broadcast videos or 2,5@@andard definitiorbroadcast videoas shown irFigure8.

© 2010, Enterprise Strategy Group, Inc. All Rights Reserved.
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Figure8. Content Deliverg ConcurrenStreams

Broadcast TV (SC

Broadcast TV (HD

0 500 1,000 1,500 2,000 2,500 3,000

What the Numbes Mean

1 The system showeexcellentdisk response timefor both random and sequential I hesimulated
Exchangelisk IO response time wa8ms, whilestreaming media requestsom SATAliskwere satisfied in
justlms

1 Microsoft stresses that, to ensure a positive user experience, the Exchange database LUN requires read and
write response timesf 20 millisecondsrlessa 2 (Kl G 9EOKI y3S OFly &aSNWBAOS
and efficiently. In this context, the w - opgrform@nie igight on target.

1 A singleSRX3500as the raw bandwidth required to servi2geb60concurrentstandard definition,
broadcastquality video streams

Next, ESG lab examinedst of acquisition for a petabyte of storage and SAN connectivity for various technologies.
Each storage technology was configured to suppmtsameclass and quantities of stage and SAN connectivity

was calculated to support 200 physical servers with redundant connecliahke 2 summarizes the configuration

built for each technology.

Table2: Media and Infrastructure Summary

Coraid : :
- EtherDrive SA iISCSI SAN Multi Protocol
SSD

11TB 11TB 11TB 11TB 11TB
SAS/FC 173TB 173TB 173TB 173TB 173TB
SATA 816TB 816TB 816TB 816TB 816TB
- 1Gb+ 10Gb 1Gb+ 10Gb 1Gb+ 10Gb
Connectivity Ethernet SAS Ethernet Ethernet S IIEC

© 2010, Enterprise Strategy Group, Inc. All Rights Reserved.
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The cost of storage and SAN connectivity hardware was obtained from a combination of publically available
sources, including reseller websites, GSA pricing schedulesnéind pricing available directly from vendors

The cost was calculated for modutiual controller Fibre Channel SAN arrays from three major vendors. The cost of
dual controller multiprotocol arrays from two major vendors and the costotct attached storagedAJ

solutions from two major vendors were also calculated. The solutitimtive lowest overall price in each category

was used for the comparisons presented in this report.

The bottom line results are summarizedrigure9. Note that thecosts of iSCSI, mufirotocol, and FC SAN
solutions are significantly higher than a comparabtgaidEtherDrive SAN system atitht the base costs of a
CoraidSANsolution arelower eventhan DAS.

Figure9. CAPEX Costs tbPB ofNetworked Storage

$8,000,000
$7,000,000
$6,000,000
$5,000,000
$4,000,000
$3,000,000
$2,000,000
$1,000,000 .

$0

Coraid EtherDrive iISCSI SA! Multi Protocol FC SAN

m Hardware Storage Network Infrastructure

Calculated costs are detailedTiable3.

Table3: CAPEX Cost Details

Coraid : :
- EtherDrive SA iISCSI SAN Multi Protocol | FC SAN

Hardware $1,272,117 $1,700,586 $3,459,000 $4,113,792 $5,549,594
Connectivity $77,320 $172,800 $77,320 $77,320 $1,257,954
Total $1,349,437 $1,873,386 $3,536,320 $4,191,112 $6,807,549

What the Numbers Mean

1 Coraid EtherDrive SAN has the lowest cost of acquisition, by a wide margin.

1 The relative cost of acquisition of alternative technologies ranges from roughly 1.4x for DAS to more than
5x for FC SAN.

1 TheFC SAN solution is so much more expensive in part due tw#tef acquiring FC SAN connectivity

© 2010, Enterprise Strategy Group, Inc. All Rights Reserved.
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DAS technology has a numb#rlimitations that were not considered in this analysis. First and foremost, it
is a deaeend when it comes to server virtualization. SAN attached storage is needed to take full advantage
of the benefits of server virtualization. Storage capacity heldigapvithin, or directly attached to, a server
Ol yQu oS -digrap@vBiyrto ah@hér server for maintenance or better quality of service. SAN
attached storage is also needed to achieve valuable disaster recovery capabilities that have recently
becomeavailable from server virtualization vendors (e.g., VMware Site Recovery Manager). And finally,
islands of DAS capacity typically lead to poor storage utilization. Poor storage utilization dramatically
increases the overall cost of ownership.

1 Inadditon® /!t 9-3X 9{D [l 0o 0StAS®Sa AlG Aa fA1Ste& GKIQ
management would also yield OPEX savings over alternate technologies.

Why This Matters

The metrics that matter when shopping for a higdpacity, highperformance storage solution aperformance,
price, andscalability In other words, how many dollars will be needed to meet the performance and capacity n
of scaleout applicatiors? ESG Lab has confirmed tlegtichSRX35008andeliverhundreds ofMB/secof throughput
for bandwidthintensive scaleut applications usig costoptimized high capacity 8S, SATAnd SSD drives and
users carscale up to a petabyte dfigh performanceapacity in only two rackst a cost of storage and connectivit
far below Fibre Channel, iSG8leven DAS.

© 2010, Enterprise Strategy Group, Inc. All Rights Reserved.
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Virtualization Optimized

CoraidEtherDrive SANtorage systemstegrate with VMware using a simple driver that enables VMware to mount
EtherDrivestoragearraysas if they were local drives.\Wlware administratocanprovision andnanagevirtual
machine storagevithout the needfor FC SAN administration or iSCSI client configuration.

ESG Lab Testing

ESG Lab performed virtualization tests on a VMware ESX 4.0 environment with two physical servers and six virtual
machines.

Figurel0.CoraidStorage in a VMware Environment
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\ Advanced Settings | Local CORAID Disk (naa 20020010, vmhbal:CB:T32 2 i Parallel 5051
\\ h ) | Aral FABAIN Mick fnss MHATANTA urmbha T T T 1 Ak Corsllal GrEj
\, hal | >
Recent Tasks 4
Nasme | gt ES | Details | Tnitisted by | vCanter Sarver | Reguestad Start Ti_ = | Start Time | Completed Time
itve @ Compleed Administrator @ SE-WCenterSer... 1872010 10:09:34..  GM18/2010 10:09:34...  &/E8/2010 10:05:34
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First, ESG Lab logged into the vSphere client and clicked on server 192.16&6.24dn ifrigurel0, the Coraid
EtherDrive HBA was visible in the list of storage adapters and volume 10, created using the Bigyoeh) was
visible and ready for use.

The volume was formatted and made available to virtual machines using the Add Storage wizard, gfigwrein
11
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Figurell. Ready to Complete Storage Assignment

Next,the volumewas assigned to a virtual machine using the nativiewdre Add Hardwarevizard.Once the
addition was complete, the volume was visible to the Windows operating system on the virtual ma&ggirel2
shows the Windows Disk Administrator tool wihe new drive circled in green.

Figurel2. Coraid Storage in a Windows Virtual Machine

© 2010, Enterprise Strategy Group, Inc. All Rights Reserved.


















