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VIRTUALIZATION

V
irtualization is among the most significant topics in

computing today. It is also a technology in the midst

of a multiyear evolution from its origins as a discrete

layer of middleware to part of the base infrastructure of 

industry-standard servers and operating systems. This

article explains the role of server virtualization within

the broad context of enterprise computing and explores

the important attributes server virtualization brings to

the Dell scalable enterprise strategy.

Dell scalable enterprise strategy

The Dell scalable enterprise strategy is a standards-

based, multipurpose architecture that enables optimized

use of resources, anticipates incremental growth, and

supports extensive expansion. It focuses on standard-

izing core infrastructure elements, which can help

reduce complexity and increase value. Systemic stan-

dardization, and the resulting interoperability, enables

scaled-out solutions to be built from standard hardware

building blocks and best-of-breed software components.

Why is standardization important? Mainstream,

standardized technologies—whose development has

been fueled by market volume and competitive pres-

sures—can help deliver optimized, sustainable technol-

ogy innovation with increased value. A simple look at 

where the investments and innovations are taking place

in the IT industry reinforces the power of standards,

interoperability, and integration.

Dell is unlike many of the world’s top IT providers 

in that its scalable enterprise strategy is built upon, and 

demands, industry standards. The strategy charts a phased, 

practical road map for building the IT infrastructure of the 

future based on standardized technologies. Thus, organiza-

tions can avoid closed architectures that rely on proprietary

shortcuts, which can increase costs while limiting flexibility

and control. Dell, in contrast, works with industry-leading 

partners to develop an approach in which enterprises do 

not sacrifice openness to gain the value-added benefits of 

an advanced architecture.

The net result of the Dell scalable enterprise strat-

egy is that enterprises can gain organizational benefits

through simplified operations, improved utilization, and

the ability to cost-effectively scale their IT infrastructure

to meet changing business demands.

BY JIMMY D. PIKE AND DREW ENGSTROM

Server Virtualization 
in the Scalable Enterprise

Server virtualization can help bring measurable benefits to enterprises, including 

simplified operations, improved resource utilization, and cost-effective scalability to 

meet business demands. As this important technology evolves, Dell intends to con-

tinue driving standards development and delivering standards-based products that 

offer choice and control for enterprise IT organizations. 
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Basics of virtualization 

Virtualization is a core enabling technology of the scalable

enterprise strategy. Simply put, virtualization decouples software

from hardware and presents a logical view of physical hardware

to software, allowing a single server to act as multiple, indepen-

dent servers. 

Virtualization is a basic tenet of computing. It is used in various

forms to abstract the interface of a resource from its physical imple-

mentation. Examples include storage (RAID or logical volumes),

networking (virtual LAN), and Web-service application program-

ming interfaces. Server virtualization applies the same concept to

industry-standard servers.

Server virtualization is enabled primarily by software that sits

between the server hardware and the OS. Often called the hyper-

visor, this software provides a container that presents a logical

hardware interface to an OS. This logical interface enables hardware

resources to be partitioned and shared among multiple guest operat-

ing systems, which can help improve server utilization. Additionally,

each guest OS and its associated applications and data—known

collectively as a virtual machine (VM)—are stored as a large file on

the physical system. Administrators can easily transfer a VM from

one physical system to another or save it on shared storage so that

multiple systems can access it as needed. 

Virtualization’s role in IT infrastructure

Server virtualization can help simplify operations, improve utiliza-

tion and uptime, and enable cost-effective scaling.

Simplifying operations 
Server virtualization effectively hides hardware details from soft-

ware, allowing the hardware to be truly interchangeable without

affecting the software. Virtualization can help simplify operations

by doing the following:

 •  Allowing workload portability across multiple servers,

which includes the ability to “rehost” software (including

legacy operating systems that are no longer supported)
 •  Streamlining application development and platform certi-

fication by certifying on a common virtual interface rather 

than multiple implementations of physical hardware
 •  Encapsulating complex configurations into a file that is easily 

replicated and provisioned

Improving utilization and uptime 
Server virtualization can help organizations make optimal use of exist-

ing resources. A single physical server with multiple VMs can host

several workloads that, without virtualization, would require multiple

physical servers. Additionally, because workloads can be relocated

or replicated easily in a virtualized environment, administrators can

move them when performing maintenance without affecting service 

levels and can quickly provision new servers as needed. 

Virtualization can help improve utilization and uptime by doing 

the following:

 •  Enabling safe resource sharing on industry-standard servers,

so that if one VM fails, the other VMs on the physical server 

are not affected
 •  Providing the ability to migrate workloads dynamically from

one physical server to another, so that workload service-level 

agreements can automatically match demand with capacity 

and system maintenance can be performed without disrupt-

ing enterprise services
 •  Empowering disaster recovery operations by restoring lost

services regardless of the target physical platforms providing

the services

Enabling cost-effective scaling
The management and utilization benefits provided by server virtual-

ization facilitate cost-effective, “pay-as-you-grow” scalability across 

a common, standards-based infrastructure. Virtualization enables 

cost-effective scaling by doing the following:

 •  Separating the OS and application workload from the physi-

cal server and enabling dynamic scaling through resource 

sharing and rapid provisioning
 •  Leveraging and optimizing industry-standard hardware, 

which can help deliver sustained, incremental performance 

improvements at consistent, competitive prices

Efforts to standardize virtualization technology

Server virtualization is still in the early stages of a multiyear evo-

lution that Dell believes will likely culminate with the technology 

being integrated as a standard component of the base IT infra-

structure. However, virtualization technologies can be deployed

effectively now to help deliver near-term benefits (see the “Usage

scenarios” sidebar in this article for example cases).

Influence for today
Dell is currently engaged in a number of activities to help provide

effective deployment of virtualization technologies today: 

 •  Dell labs: Several Dell labs are working on practical imple-

mentation details related to virtualization, helping enterprises 

adopt virtualization quickly and confidently. The Solutions 

Engineering lab works closely with Dell software partners to

certify interoperability between Dell hardware and required 

drivers and virtualization software. The Scalable Enterprise

Technology Center creates scalable enterprise reference
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architectures, including virtualized environments, to show

administrators how to build and maintain these implementa-

tions. And the Technology Showcase gives in-depth techni-

cal briefings to organizations that want to learn more about

virtualization and how it should be implemented in their 

environment. 
 •  Practical publications: Dell delivers a set of simple, prag-

matic publications to help enterprises understand a variety of 

subjects associated with virtualization (see the supplemental 

online section of this article at www.dell.com/powersolutions).
 •  Platform management standards: One of the key objectives

influencing virtualization is management of the underlying 

platform. Dell supports platform management as defined

by the Distributed Management Task Force (DMTF) and its 

Server Management Work Group. Specifically, Dell has been

a key contributor to the development of Systems Manage-

ment Architecture for Server Hardware (SMASH)—which

defines architectural semantics, industry-standard protocols, 

and profiles to unify data center management—and the 

recently ratified SMASH Command-Line Protocol (SMASH

CLP) specification.1 SMASH CLP enables simple and intui-

tive management of heterogeneous servers independent of 

machine state, OS state, server system topology, or access 

method, thereby facilitating local and remote management of 

server hardware in out-of-service and out-of-band environ-

ments. Extensions supporting the management of VMs and

their connection to physical resources are under develop-

ment. Further work on VM and platform management and 

standardization is being conducted by the DMTF System 

Virtualization, Partitioning, and Clustering Work Group, 

which is charged with defining schema for managing VM 

resources and their dependencies.2

This focus on the management of virtualization, and integration 

into general systems management tools, is important to consider. 

Virtualization introduces capabilities requiring new management 

interfaces, but the use of and integration into standard tools and 

existing processes are key. For example, if an administrator uses 

virtualization to enable a single server to accomplish what 10 serv-

ers used to do, that administrator has 9 fewer physical servers to 

manage—but still has 10 operating systems, 10 applications, and 

the virtualization layer to manage. Integrated, standardized systems 

management options can help address these issues.

Impact for the future
Dell intends to focus on several key areas it deems essential to 

streamlining the evolution of virtualization:

 •  Standard interfaces between the VM resource manager

and VM operational interfaces: Every managed element

within a virtualized environment is associated with a 

resource manager. Typical functions consist of local opera-

tions within a VM or the management of multiple VMs. As

such, the interface must be standardized and appropriate for 

multiple types of VMs.
 •  VM monitor interoperability layer: The VM monitor is the

interface that links each VM to the underlying hardware

resource. To date, successful virtualization schemes have

either replaced or emulated instructions to enable virtual-

ization. Some CPU and OS suppliers have begun adding

virtualization support designed to eliminate this need.

Although a single common hypervisor implementation is

unlikely, development of a common interoperability mecha-

nism that minimizes differences is important.
 •  Virtual hard disk interoperability: Today, there are at

least two competing standards for the virtual hard disk 

format. One common standard must emerge for all

virtualization schemes to support heterogeneous guest

OS environments.

As these standards evolve, server virtualization as a technology 

may also affect the following:

 •  Software distribution: By creating a file-based distribution of 

server configurations, virtualization could dramatically sim-

plify how servers are configured and provisioned.

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.

1 For more information about SMASH, visit www.dmtf.org/standards/smash.

2 2 For more information about the DMTF System Virtualization, Partitioning, and Clustering Work Group, visit www.dmtf.org/about/committees/SVPC_Charter.pdf.For more information about the DMTF System Virtualization Partitioning and Clustering Work Group visit www dmtf org/about/committees/SVPC Charterpdf
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 •  Dynamic, policy-driven resource allocation: Virtualization 

enables workload portability between servers. Because VMs 

can be migrated from one physical server to another without 

interrupting operations, resources can be rebalanced dynami-

cally to meet computing needs.

Virtualization standards can help enterprises avoid vendor lock-

in, retain choice and control over their IT environment, improve 

access to resources to deploy and maintain a virtualized environ-

ment, and ultimately increase value as market forces compete for 

customers’ virtualization dollars.

Virtualization: An essential data center technology 

Server virtualization is a powerful technology that can significantly 

improve manageability and resource utilization. Although the 

technology is still maturing, current technologies can help deliver 

tangible benefits, particularly in supporting server consolidation, 

streamlining development and test environments, improving busi-

ness continuity, and increasing IT responsiveness.

Dell believes that virtualization can become a standard feature 

of every industry-standard server system deployed, and that it is 

one of the essential technologies enabling the scalable enterprise 

strategy. Organizations should begin actively evaluating and imple-

menting current technologies to realize these benefits now and to 

lay the foundation for broad-scale implementation in the future.

Dell is taking an active role in bringing virtualization to the 

mainstream by working closely with industry leaders to enable cur-

rent technologies and help develop interface and management stan-

dards. Dell delivers tested virtualization infrastructure solutions along 

with services designed to streamline implementation and support. 

Dell also provides pragmatic guidance and best practices to help 

enterprises with deployment. By focusing on standards and avoiding 

proprietary shortcuts, Dell enables organizations to achieve a dynamic, 

scalable IT infrastructure while retaining choice and control.

Jimmy D. Pike is a director and distinguished engineer in the Dell Server 

Architecture and Technology Group, where he is responsible for the strategic 

system architecture of the enterprise product line. 

Drew Engstrom manages the Scalable Enterprise Solutions team in the 

Dell Product Group, where he focuses on server virtualization and advanced 

data center architecture.

Although server virtualization is still an evolving technology, it can

and should be incorporated into today’s IT infrastructure to help

increase effectiveness. The following usage cases describe how

virtualization can be deployed effectively today.

Legacy OS support. Virtualization allows for continued sup-

port of guest operating systems and applications and can help

provide long-term stability and support in a static environment. By

decoupling hardware from the host OS, virtualization allows each

to evolve without disrupting the other.

Software development and testing. Virtualization enables

enterprises to create an environment for software development and

testing without adding physical servers. It provides a private environ-

ment in which to develop software and a pristine environment in

which to deploy it for testing. Multiple VMs can be used to create a

multi-server environment for distributed testing on a single physical

server. Additionally, IT departments can test patches and upgrades to

exact copies of their environment without fear of corruption or end-

user downtime. VMs, because they are stored in a flat file, can be

set up in minutes and used multiple times. Certain software products

also have an undo option to roll back changes to a VM. 

Workload consolidation. Virtualization can accommodate

many applications that do not coexist well in a conventional environ-

ment on a single platform, because the isolation between multiple

guest operating systems provides distinct execution environments 

that do not overlap. The resulting improved utilization can help 

increase return on assets.

Software distribution. Virtualization can provide a reliable and 

portable distribution mechanism for software that is supported on 

multiple hardware platforms. Virtualization software combines the 

image of an OS and application and creates a portable “wrapper”—

allowing for application deployment on any server supporting the 

guest OS. The host and guest support helps to eliminate recertifica-

tion of applications on multiple platforms, provided the guest OS 

is supported by the host.

Load balancing. Virtualization can help create a highly reli-

able mechanism for load balancing across a pool of cost-effective 

resources. Load balancing is achieved by allowing guests to be 

transported among multiple physical servers, helping provide a 

robust and cost-effective environment and helping minimize expo-

sure to hardware failure. 

Disaster recovery. Virtualization can help create a highly reli-

able mechanism for reprovisioning and restoring execution environ-

ments if disaster occurs. The encapsulation of VMs provides distinct 

execution environments that can be renewed as needed. Several

products are available that support this cost-effective environment 

for disaster recovery.

USAGE SCENARIOS



<<
  /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


