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DELL SCALABLE ENTERPRISE TECHNOLOGY CENTER SERIES

A
s Dell continues to grow globally, requirements for

new applications and updates to existing applica-

tions place increasing demands on the Dell IT group

infrastructure. Dell IT must be able to scale its computing

resources while containing the capital costs and staffing

resources needed to efficiently manage these systems.

Using a virtual infrastructure for test and development

helps Dell to maximize its computing resources with

improved server utilization, operational cost-effectiveness,

and productivity through rapid provisioning.

This article discusses the virtualization best prac-

tices Dell IT has developed as well as the architecture

of its large server farm—which is an example of how

Dell uses a scalable enterprise architecture based on

industry-standard hardware and software to achieve

tangible benefits today. It also discusses future plans 

and expected directions for virtualization technology 

used by Dell.

Virtualization and the scalable enterprise

Server virtualization has been possible for decades on 

large, proprietary mainframe systems, enabling these 

expensive systems to be partitioned and used for mul-

tiple purposes at the same time. In recent years, the 

same type of technology has become available for Intel®

processor–based servers, with VMware® ESX Server

software leading the way. Using virtualization, a single

Dell™ PowerEdge™ server can host multiple virtual 

machines (VMs) concurrently, with each VM poten-

tially running different applications. The virtualization
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technology that was once available only on

large mainframes can now be used by enter-

prises of any size.

Dell IT has implemented virtualization by

using ESX Server to support more than 1,000 

test and development environments on fewer 

than 100 physical servers. The environments’

design and management is an implementation

of the Dell scalable enterprise strategy—that 

is, using an architecture based on industry

standards and helping enable simplified 

management, improved utilization, and cost-

effective scaling.

Ultimately, the scalable enterprise vision

leads to an automated data center based 

entirely on industry standards.1 Today,

enterprises can achieve limited automa-

tion in data centers, but as more standards

evolve, Dell anticipates that increasing levels

of automation will be possible. Dell IT has

implemented the first stages of an automated 

virtualization infrastructure and plans to 

continue building an automated data center

based on industry standards.

Dell IT virtualization server farm

The Dell IT virtualization server farm was

standardized on Dell PowerEdge 6650 servers.

These servers each have four Intel Xeon®

processors, 16 GB of RAM, two Emulex host

bus adapters for connection to the back-end storage area network

(SAN), and four Intel Gigabit Ethernet2 network interface cards

(NICs) for network connections. One NIC is dedicated for access

to the ESX Server service console, one is dedicated for the VMware

VMotion™ feature, and the remaining two are teamed and dedicated™

for use by the VMs. The SAN is a Dell/EMC CX700 storage array,

with most of the VM disk files residing on RAID-5 logical units.

Figure 1 shows the Dell IT virtualization server farm.

All servers in the farm run VMware ESX Server 2.5. The servers

are divided into groups of 20 for manageability, but they share the

same SAN and are managed by a single PowerEdge 2650 server

running VMware VirtualCenter 1.2. The VirtualCenter database

resides on a clustered instance of the Microsoft® SQL Server™

platform. If a failure occurs on the VirtualCenter server, a VM is

installed with VirtualCenter and can be attached to the clustered

database instance. Because the VirtualCenter application cannot

be clustered, this process helps mitigate the amount of possible

downtime caused by server-level failure. The redundancy at the

database level is much higher than at the server level, because the

database runs on a clustered SQL Server instance.

Virtualization best practices

As virtualization technology for industry-standard servers began

to mature, Dell IT evaluated it for use in various roles. It became 

clear early on that test and development environments were 

well suited for virtualization. In fact, some groups within Dell 

IT had already started projects to use VMware products for that 

very purpose. 

To gain control of this technology and use it efficiently, Dell IT 

developed two virtualization policies. The first policy was to deploy

1 For more information about the Dell scalable enterprise vision, see “Dell Scalable Enterprise Architecture,” by Jimmy D. Pike and Tim Abels, www.dell.com/downloads/global/vectors/2005_scalable_enterprise.pdf; and “Server 

Virtualization in the Scalable Enterprise,” by Jimmy D. Pike and Drew Engstrom, www.dell.com/downloads/global/solutions/server_virtualization.pdf.

2 This term does not connote an actual operating speed of 1 Gbps. For high-speed transmission, connection to a Gigabit Ethernet server and network infrastructure is required.

Figure 1. Dell IT virtualization server farm used for test and development

G1 G2

Management
network

G1 G2

Primary data
network

G1 G2

VMware
VMotion network

VMware VirtualCenter

Altiris Deployment Solution

VMware ESX Server 2.5

server farm

VMware ESX Server 2.5

server farm

VMware ESX Server 2.5

server farm

VMware ESX Server 2.5

server farm

VM VM VM VM VM VM VM VM

VM VM VM VM VM VM VM VM

Detailed view of typical

ESX Server 2.5 server

SAN

Dell/EMC CX700
storage array

G1 G2

G1 G2



DELL SCALABLE ENTERPRISE TECHNOLOGY CENTER SERIES

www.dell.com/powersolutions Reprinted from Dell Power Solutions, November 2006. Copyright © 2006 Dell Inc. All rights reserved. DELL POWER SOLUTIONS 67

virtualization in a controlled, managed server farm. The second 

policy was to use existing processes and systems whenever pos-

sible, and to only create new processes that could take advantage

of virtualization capabilities or features. Dell IT used these two 

policies to implement test and development environments in its 

server farm.

No backups for test and development virtual machines
In the Dell IT server farm, virtualization is not implemented as

a backup or disaster recovery solution; instead, it is used to effi-

ciently support and enable the test and development process. 

Existing systems are in place for backup and code management.

To help simplify the management of the server farm, none of the

VMs have a backup. Engineers and developers using the VMs are 

informed that these systems are not file shares or code reposito-

ries; the existing file shares and code repositories are accessible

from the VMs over the network and should be used. Both the file

servers and code repository servers have backups performed on

a regular basis.

Even though the VMs are not backed up, the VMs themselves 

reside on the SAN, which is highly available. In the few instances 

when a server failure has occurred, all affected VMs were recovered 

onto other servers in the farm within a few hours.

Server provisioning with Altiris Deployment Solution
For all Microsoft Windows® OS–based server installations, Dell IT 

uses a scripted installation process that includes the most recent 

security patches, antivirus software, systems management agents, 

and other corporate standards for servers. To help ensure that all 

VMs have the same level of security patches and adhere to all other 

corporate software standards, Dell IT uses the Altiris® Deployment 

Solution™ scripted installation to install the master VMs.™

Clone copies are then made from these master VMs using either 

the VirtualCenter wizard for single copies or the vmclone script (avail-

able at www.dell.com/downloads/global/solutions/vmclone.zip)

to automatically create large numbers of copies. To help ensure 

that the security level of the master VMs remains up-to-date, they 

are left powered on when not being cloned. This procedure allows 

the standard Microsoft Systems

Management Server (SMS) 

updates to be applied as they

are pushed out to the master 

VMs, so that the next time a 

clone is made it includes the 

latest updates. Additionally, to

help ensure that the master VMs 

have the latest builds, they are

rebuilt with the Altiris scripted

installation every quarter.

In addition to provisioning

the VMs, Altiris Deployment 

Solution is used to deploy the 

physical servers running ESX

Server. The Altiris job installs ESX Server using a scripted instal-

lation and includes the Dell OpenManage™ Server Administrator ™

application for hardware management and monitoring. This process 

helps make deployment of new servers in the server farm quick and 

easy. Figure 2 illustrates the master VM update process.

Review committee 
For several years, a review committee within Dell IT has been

responsible for approving requests for new hardware. This commit-

tee now includes VMs as part of its review and approval process. 

The default implementation for any test and development request

is a VM, but exceptions are made when a case can be made for 

acquiring new hardware.

Not all requests for VMs are approved, however, because a 

virtualized test and development environment still requires server 

and storage resources. All groups that benefit from the virtualiza-

tion farm also contribute to the farm’s budget. These groups have 
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representation on the review committee, which allows them to con-

trol how their money is allocated.

Standardized virtual machine configuration 
To help simplify operations, Dell IT has defined a standard VM 

configuration to be used unless the review committee grants 

an exception. The standard VM configuration incorporates dual 

virtual processors, 512 MB of RAM, a 16 GB virtual disk that 

is split evenly onto the C:\ and D:\ drives, and the Microsoft 

Windows Server® 2003 Enterprise Edition OS with the latest 

security patches and service packs.

Using a standard VM configuration helps simplify cloning and 

recovery. The vmclone script can quickly create a large number 

of the same type of VMs, which can help dramatically reduce the 

administrative time required to fulfill requests for new VMs. If a 

server failure occurs, VM recovery is also simplified when they are 

all the same configuration, because administrators do not need to 

track which VMs were assigned different amounts of RAM or dif-

ferent hard disk sizes.

Workload monitoring
One of the key advantages of using ESX Server is the ability to use 

the VMotion live-migration feature to move an active VM from 

one physical server running ESX Server 

to another. This feature allows the load 

to be redistributed across the farm by 

moving VMs from heavily loaded serv-

ers to less-loaded servers. Dell IT uses 

VirtualCenter to identify the heavily 

loaded servers and to initiate VMotion 

as needed to move VMs around the 

server farm. Figure 3 shows the effects 

on CPU performance when VMotion is 

used to reduce the load on one of the 

Dell IT servers running ESX Server 2.5. 

As VMotion is initiated (denoted by 

the green triangles along the bottom of 

the graph), the load on this system is 

reduced because some of the busy VMs 

are moved to less-loaded servers.

Dell IT’s standard sizing for the 

farm’s four-processor servers is 4 VMs 

per processor or 16 VMs per server. The

number of VMs on individual servers 

usually changes as the servers are moni-

tored and VMs are redistributed based on 

load, but in general the number is kept as 

close to 16 per server as possible.

Plans for emerging virtualization technologies

Dell IT plans to take advantage of emerging virtualization technolo-

gies as part of an initiative to expand the usage of virtualization 

within Dell IT. These emerging technologies include automated 

physical-to-virtual server conversion, automatic load balancing, 

and disaster recovery.

Automated physical-to-virtual server conversion
Many older servers in Dell data centers around the world are well 

suited for virtualization, but legacy applications are difficult to

move directly onto new hardware for a variety of reasons. Physical-

to-virtual server conversion tools from VMware and third parties

such as PlateSpin can help accelerate the server consolidation 

effort underway in Dell data centers by allowing these systems to

be quickly converted into VMs. These conversion programs use 

many of the tools that standard imaging programs use to capture 

the physical server image. Typically, the physical server is Preboot 

Execution Environment (PXE) booted to an imaging server, which 

then downloads and boots a Windows Preinstallation Environment 

(WinPE) or Linux® OS kernel on the server to be converted. Next, 

the disk image is captured, and any drivers needed to run under

ESX Server are added to the image. The final image is copied to

the data store managed by ESX Server, which starts up the image

Figure 3. VMware VirtualCenter interface showing CPU performance for a Dell IT server running ESX Server 2.5



DELL SCALABLE ENTERPRISE TECHNOLOGY CENTER SERIES

as a VM. The entire process may be scripted and run on multiple

servers at once. Other variants of this technology can be used for

virtual-to-physical conversion, which assists in creating a physical 

production server from a virtual development server, and virtual-

to-virtual conversion, which facilitates converting VMs from one

virtualization server to another (for example, from a server run-

ning Microsoft Virtual Server to one running ESX Server).

Automatic load balancing
To help decrease the amount of manual intervention required to 

load balance the test and development server farm, Dell IT has 

begun testing with the next version of ESX Server, ESX Server 3. 

This version introduces the Distributed Resource Scheduler

(DRS) feature, which can be used to manage virtual server 

loads across the many physical servers in a server farm. DRS is 

a policy-based tool that uses VMotion to move VMs to underuti-

lized servers. Administrators can set the degree of automation 

desired, from totally automated (with DRS moving the VMs 

without any administrator intervention) to totally manual (with 

DRS notifying the administrator when an ESX Server host is 

overloaded and recommending another physical server for the 

high-utilization VMs).

Disaster recovery 
To help improve VM availability on the server farm, Dell IT 

is evaluating another feature introduced in ESX Server 3, 

VMware High Availability (VMware HA). This feature detects 

physical server errors and warnings and moves VMs from a 

failing ESX Server host to other hosts in the farm. As with 

DRS, administrators can set the degree of automation. Dell 

IT anticipates that this feature could be useful in the test and 

development environments currently targeted by Dell IT for 

consolidation.

Scalable virtualization for the future

Dell IT has implemented a scalable solution for a large test and 

development environment using virtualization. This implemen-

tation has helped greatly reduce the number of physical servers 

required while also increasing the speed at which new test and 

development projects can be started compared with previous IT 

environments. As additional virtualization capabilities are devel-

oped, Dell IT intends to look for areas beyond test and develop-

ment where virtualization can further increase cost-effectiveness 

and operational benefits.

Todd Muirhead is a senior engineering consultant on the Dell Scalable 

Enterprise Technology Center team. Todd has a B.A. in Computer Science 

from the University of North Texas and is Microsoft Certified Systems 

Engineer + Internet (MCSE+I) certified.

Rick Merino is a senior systems engineer on the Dell IT Global Technology 

Engineering Services Core Engineering team.

Dave Jaffe, Ph.D., is a senior consultant on the Dell Scalable Enterprise 

Technology Center team. He has a B.S. in Chemistry from Yale University 

and a Ph.D. in Chemistry from the University of California at San Diego.

Jon Mercado is a senior systems engineer in the Global Platforms Engi-

neering group at Dell. He specializes in server consolidation through virtual-

ization and is the primary engineer for Dell IT virtualization infrastructure.

FOR MORE INFORMATION

Dell Scalable Enterprise Technology Center:

www.dell.com/setc

Dell virtualization solutions:

www.dell.com/virtualization

VMware:

www.vmware.com

TALK BACK

Tell us how the Dell Scalable Enterprise Technology Center 

can help your organization better simplify, utilize, and scale 

enterprise solutions and platforms. Send your feedback and 

ideas to setc@dell.com

Intel® PRO Network Connections

Slot constrained? 
Increase throughput by teaming embedded NICs with 
Intel® multi-port server adapters 

Intel, the Intel logo, Intel. Leap ahead., and the Intel. Leap ahead. logo are trademarks or registered trademarks of Intel 
Corporation or its subsidiaries in the United States and other countries. Copyright© 2006, Intel Corporation. All rights reserved.

Reprinted from Dell Power Solutions, November 2006. Copyright © 2006 Dell Inc. All rights reserved.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


