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ESG Lab Reports

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 mbtoegplace the
evaluation process that should be conducted before making purchasing decisions, but rather to provide
into these emerging technologies. Our objective is to go over some of the more valuable feature/functiol
products, show howhey can be used to solve real customer problems and identify any areas needing
improvement. ESG Lab's expert thpdrty perspective is based on our own hawmstesting as well as on
interviews with customers who use these products in production enviemish This report was made
possible through cooperative testing by Enterprise Strategy Group, BMEESG Lab report was sponsorel
by EMC.

All trademark names are property of their respective companies. Information contained in this publicatioedrastiained by sources The Enterprise
Strategy Group (ESG) considers to be reliable but is not warranted by ESG. This publication may contain opinions af B&Csubfect to change from
time to time. This publication is copyrighted by The Enterpisategy Group, Inc. Any reproduction or redistribution of this publication, in whole or in part,
whether in hardcopy format, electronically, or otherwise to persons not authorized to receive it, without the express consent of the igmtStpategy
Graup, Inc., is in violation of U.S. Copyright law and will be subject to an action for civil damages and, if applicaldépeoseicution. Should you have any
questions, please contact ESG Client Relations at (508) 482.0188.

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



E E Lab ValidationEMC VPLEXd#o and VMware ESX 3

Introduction

This ESG Labport explores honEMCVPLEXan be used to create a heterogeneous pool of storage resources that
can be accessed and shared over distance. \\Bh&)ed VMotion over distance and the performance of SAP,

Oracle and Microsoft SharePoint and SQL Server applications are examined as a mix of disk arrays spread over two
data centers 100 km apart is turned into a centrally managed, distributedgedederation.

Background

ESG research indicates that increasing the use of server virtualization will top the list of IT priorities over #2e next
to 18 months As shown irHgure 1, securing, protecting, and managing exggowing stores of information assets
are top priorities as well.

Theresearchalsoindicates that the vast majority of organizations that have deployed server virtualization have

done so in comjnction with networked storagé87%) compared to islands ddirect attached hard drives,

utilization is greatly increased when applications share a pool of networked storage. Applications deployed on

virtual machines sharingreetworkedpool of storage are more mobile and available than those deployed on direct
attached hard drivest dzi A G €t (23S 3K SMinkinglRmakhag@siare@bkig tdldomtine the F 2 |
benefits of virtual server and virtual storage to increase the efficiency, flexibility, and security of their IT
infrastructure.

Fgure l. Server Virtualization is a Top IT Priority
2 KFG FNB @2dzNJ 2NBFYATFGAZ2y Qa Y 2-ALmonths2;
(Percent of respondents, N=515, ten responses accepted)

Increase use of server virtualizatic 33%

Information security initiatives

Improve data backup and recovel 27%
Upgrade network infrastructure 27%
Manage data growth 25%
Major application deployments or upgrade 24%

Data center consolidatior 23%

0% 5% 10%  15%  20%  25%  30%  35%
Source: Enterprise Strategy Group, 20

IT managersrelooking to extend the benefits of a virtual infrastructure beyond ging'sical walls of the data

center. The lofty sategic goal is to create a centrally managed pool of virtual resources spanning all data centers
in an organization. A practical first step is achieving the ability to move a running applicesinather datacenter
without having to declare a disaster

! SourceESG Research Rep@®10 IT Spending Intentions Sundgnuary 2010.
2SourceESG Research Repdrhe Impact of Server Virtualization on Stordgecember 2007
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Introducing EMC VPLEX

VPLEX is a combination of hardware and software deployed between servers and Fibre-Gttacimed disk

arrays. It turns a heterogeneous mix of disk arrays into a distrihieel@ratedpool of virtual storage that can be

spread over multiple data centers. One of the key goals of the VPLEX architecture is to overcome the scalability and
distance challenges that until recently have made deploying a large pool of centrally managed virtual resources that
spans data centers prohtbiely complicated and expensive.

VPLEX hardware is deployed as asrackinted solution (se&igure2) with VPLEX engines the core The field

tested server hardware within enterprisdass EMC diskrays is used for VPLEX engines. Each engine is comprised
of a pair of highly available directors, each with a pair of quad core Intel CPUs. Directors have 32 FC ports, each witl
8 Gbps of bandwidth, for connectivity to hosts and disk arrays. The soisit&muipped with a management

server, Fibre Channel switches, Ethernet switches, and power supplies.

Figure2. EMC VPLEX Hardware

Managementseiver Management server
8 port FC SW . .

B portFCSW Fibre Channel switches
Switch SPS
Switch SPS

Ethernet switches

2isisisisizialisisis

VPLEX Engines

Power Supply

Power Supply

Power supplies
Power Supply

Power Supply

A cache coherent, activactive cluster spread over one to four VPLEX engines is suppotteglfirst release. In

other words, up to four VPLEX engines can be used to create single view of storage. Two VPLEX clusters can span
two data centers at synchronous distances. All of the engines can be actively used and if any one of them fails,
resaurces in other engines are used to ride through the failure without interruptibme. first release of VPLEX has
beenqualifiedto work with a heterogeneous mix of disk arrays and IT infrastructure components. This list will

grow as EMC continues to irstdn VPLEX interoperability testing.

Tablel. VPLEX Interoperability

Disk Arrays EMC Symmetrix, VMAX, DMX, CX, CX4; HDS 9970, 9980, YVIBMSPS8000
Host Platforms ESX, UCS, Windows, Solaris, ARUYXIR.inux

Multipath Drivers Power Path, VMware, NMP

Local Cluster VCS, MSCS, Oracle RAC

Volume Managers VXVM, AIX LVM, HPQ, HP LVM

SAN Fabrics Brocade, McData, and Cisco

© 2010, Enterprise Strategy Group, Inc. All Rights Reserved.
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VPLEX has beegpalified towork with a wide variety ophysicaland virtual servers, operatirgystemsand
applicationsln the family of VPLEX product§?LEX Local intended for usevithin the confines of thedata center
while VPLEXetro can be deployed within, acrasand between data centers up tdQkilometers apart. VPLEX
Geo, which islanned for a future release, is designed to stretch the benefits of VPLEX between data centers
separated by more than 100 km.

How VPLEX is Used

Some of the more powerful ways that the first release of VPLEX can be used include:

» Online mobility of apptiations between servers, storage arragsd data centers.

¢ Online movement o¥/Mwarevirtual machines between data centers up to 100 km apart.

¢ Online data mobility between EMC and nRBMC disk arrays located withindibetween data centers.
e Centralized online mobility of storage capacity between tiers of storage.

e Standardized processes for the configuration and deployment of storage capacity.

b2¢g GKFIG 6SQ@3S aSSy 6KIFG =+t [ 9. okkthowityitRintKad existingrtuad |l y 6 S
server infrastructure As shown irFigure3, VPLEX is configured between SAN attached hosts and storage. In the
traditional configuration shown on toim Figure3, a virtual server is accessing storage through a SAN using a LUN
presented by a disk array. As shown towards the bottom, VPLEX engines have been inserted in the SAN as a cluste
between the servers andhe disk arrays. In this example, two clusters have been deployed: one in data center A

and another in data center B. The W:adhnected (up to 10@8m) VPLEX clusters work together to present a cache
coherent view ofpplication data\WVPLEX LUNsBehind he scenespetwork RAID is used to mirror LUN data to the
second data center (VPLEX R1) using caching to make it seamless. This is what makes VMotion over distance a
reality as it removes the need for a replication step. Instead of hawvidg & VMotiorand a Storage VMotion,

VPLEXs Wlotion only. With VPLEX, Distance VMotion is as easy as VMotion within the data center.

Figure3. VPLEX Metro Enabling VMotion Between Data Centers
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ESG Lab Valation

Thebalance of thiseport was designed texplore how VPLEX can be used in an existing VMware environment.
VMotion between two data centers is demonstrated using a heterogeneous mix of disk arrays. The performance
impact of VPLEX deployed withindabetween data centers is examined.

ESG Lab testing was performed in an EMC solutions lab in Hopkinton, Massachusetts. The test bed was designed
evaluate realworld application workloads running in a VPLEX enabled environn@natcle, SAP, iosoft SQL
ServerandMicrosoft SharePoint were tested usimgdustryd G F Y RIF NR 62 NJ f 21 Ra o 9{ D |
was based on a combination of hanals testing, an audit of EMC performance test reswdtsd conversations with

VPLEX Ba customers.

The ESG Lab Test Bed

The configuration used for ESG Lab testing is shoWigime4.> SAP, Oracle, SharePoiabd SQL Server
applications were deployed within VMwaESXenabled virtual machines running onuiophysical servers igata
centerA.

Figured4. The ESG Lab Test Bed

. Data Center & i__ l -

| [ Bl J_ \TEX _.
l

CLARIIOMN

I J SQL Server
SharePoint

A

VMotion
WAN i 100 Kilometers

. Data Center B

E ==
{ - SAN ﬂ SAN

Whblock 1"

“Wblock 1 was used for EMC CLARIION storage virtualized by WPLEX, Cisco servers virtualized by VMware and Cisco switching

3 Configuration details are documented in the Appendix and an EMC white paper ebligizshce VMotion for Microsoft, Oracle, and SAP
Enabtle by VCEBIlock ,EMC SymmetriMAX EMCCLARII®, and EMC VPLEX MetAgril 2010

© 2010, Enterprise Strategy Group, Inc. All Rights Reserved.
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The servers in data center A were SAN connected to a pair of VPLEX ,emigictesvas SAN connected to an EMC
Symmetrix VMAX and an EMC CL@Ridlisk array. The virtual infrastructure in data center A was WAN connected

to a simulated data center B. WAN emulators (one for the LAN and another for the SAN) were used to simulate 100
km of distance between the two data centers. A Cisco UCS aBMEnCLARIiON wittMCE vBlock 1 were used for

the servers and storage in data center B.
A VMware vCenter view of the test bed is showfigure5. Note that thetwo sites are not configureds separate
datacenters instead they aredefined as two clusted pairswithin one logical dataenter. It should also be noted

that Converged Network Adapters (CNA) fremulexand Converged Enhanced Ethernet (CEE) switchesdrstn
were used to consolidate Ethernet and Fibre Channel networks onto a 10 Gigabit Ethernet network. This reduced

the number of cables that needed to be connected to each server.

Figure5. A VMware vCear View of the ESG Lab Test Bed
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Getting Started

ESG Lab testing began with the configuration of VPLEX between existing virtual machitisk arrdys.There are
two ways that VPLEX can be configured with existing virtual macmoestisruptive and disruptive. The nen
disruptive method uses VMware Storag®lotionto migrate existing storage to a newly configured pool of storage.
This requires additional storage and takes time, but can be done online. The disruptive method does not require
new storage capacityut does require that the virtual machines arvet runningduring the configuration process.
After VMwarehas detected the nowPLEXnanaged LUN, theirtual machinesan be powered on and resume
normal operation.During ESG Labdting, the disruptive method was used to configure VRbEXsebetween an
existing virtual machine and an EMC CLARIiON disk“affag.process was later reversed to confirm that the
VPLEX cdpe taken out of the configuratiomwith no loss of data.

ESG Lab Testing

The home screeaf the VPLEX Management conspl®vides a good overview of the configuration process

shown towards the bottom left ifrigure6, a storage volume within a disk array (showrorange) is discovered and
divided into extents. Extents are used to build VPLEX devices (shown in green). VPLEX devices are optionally
mirrored using extents from a second disk array. The VPLEX device is used to create a virtual volume which is
presened to hosts. Hosts that have been registered as initiators (shown in blue) access VPLEX volumes through a
storage view (shown in red).

Figure6. The VPLEX Management Console

*ESG Lab confirmed that the ndisruptive mode is supported and routinely testied EMC.
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