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Preface

In early 2000, most Information Technology (IT) managers were just becoming knowledge-
able about Linux. By the second half of 2000, many enterprises began using Linux plat-
forms as Web servers, firewall servers, file and print servers, and mail serversfor less-critica
edge applications. During 2001, Linux grew tremendously in popularity and functiondity,
and IT managers chose Linux as alower-cost alternative to Windows and Unix for an in-
creasing number of applications, including some commercial transaction processing appli-
cations. Aberdeen predicts that 2002 - 2003 will be crossover yearsfor Linux — it will be-
come established in the enterprise as a serious operating system for running mission-critical
applications such as database applications and move into other mission critical ones such as
SAP.

The downturn in the U.S. and worldwide economies in 2001 caused I T managers to recon-
sider investment choices in applications and server platforms. It is Aberdeen’s perspective
that I'T organizations will choose Linux even more frequently in 2002 because of its cost
effectiveness, ability to run on avariety of hardware platforms, and capability to support
critical enterprise applications. For the past two years, Linux has grown at an industry-
leading rate of about 25% per year. In 2002, Aberdeen expects Linux to grow about 35%.
It will become increasingly important for IT managers to partner with the right systems
vendor to maximize their investments. Dell iswell positioned as a Linux vendor of choice
for these customers based on avariety of factors.

Executive Overview

In this Srategy Profile, Aberdeen looks at Dell’ s Linux strategy, which is to be the “practi-
cal advocate of rea Linux solutions” for its customers. Since 1998, well ahead of many in
the industry, Dell has been supporting Linux deployment and now has a focused approach
with packaged offerings to simplify and speed implementation. 1n 2001 Dell’ s efforts
made it number one in the U.S. and number two worldwide in sales of Linux-based client
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and server systems. Thissuccessisaresult of acompany that has developed aLinux strat-
egy based on how customers are implementing Linux in the enterprise. Simply put, Linux
isDel’sUnix strategy. Linux allows Dell to compete with HP, IBM, and Sun in the Unix
market space.

One thing that Dell doesaswell, if not better than any other systems supplier, isto target
market areas where there is customer need and then focus on filling that need. Dell is ap-
proaching Linux in the same manner. With its Linux strategy, Dell isfulfilling customer
demand for Linux in four key areas:

1. Unix-to-Linux enterprise market —Unix/RISC migration to Red Hat Linux/Dell,
Oracle 9i Rea Application Clusters (RAC) with plans to expand to Oracle’s
next-generation database technologies.

2. Volume market — Web servers, firewall servers, file and print servers, etc.
3. High performance compute (HPC) clusters.
4. Systems management solutions for Linux.

Dell’ s partnerships with Red Hat and Oracle are keysto its current successin the enterprise
— Oracle 9i for Linux was built on Dell PowerEdge servers, and Dell will be one of the
first, if not the first, suppliersto offer customer deployment of Oracle 9i RAC on Red Hat
Linux Advanced Server. The company has built strong three-way technical and
sales/marketing relationships with Oracle and Red Hat. A Dell focusisto go after the Ora
cle on Unix market with Oracle on Red Hat Linux running on Dell PowerEdge servers—
an areawhere Dell has received strong positive customer feedback. This collaboration has
led to significant price/performance advantages for Dell.

The HPC cluster (HPC) market segment has become a bonanza for companies that sell
Linux-based compute clusters. Aberdeen has predicted that within two to three years
Linux will dominate about 80% of the HPC market. Dell isdeveloping and delivering large
cluster configurations (more than 256 nodes/two processors per node) to the enterprise and
to usersinvolved in oil/gas exploration, biotechnology, etc. 1n addition, the company is tar-
geting divisiona and departmental users with clusters of 64 — 256 nodes and solutions con-
sisting of fewer than 64 nodes, by providing packaged offerings. Dell also has atechnology
partnership with Cray to meet customer demand in the high-end clustering market.

Déell isnot just selling Linux-based server hardware. The company is developing software
to reduce system administration costs of its Linux systems. To thisend, itisinvolvedin
developing systems management tools, e.g., Dell OpenManage for Linux, and working with
prominent industry partners. Dell provides open mailing lists for customer questions and
givesdirect access to its development team. Dell has assumed aleadership position in low-
ering customer total cost of ownership (TCO) by making Linux integration and migration
seamless through its OpenManage software. Oracleis also building system management
hooks into its Oracle Enterprise Manager for its databases based on OpenManage.
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Dell isworking closely with the open source community and, as a sponsor of the Open
Source Development Lab (OSDL), routinely makes equipment available to this organiza-
tion. Dell aso supports the Free Standards Group’ s specification and implementation of
Linux Standard Base (LSB) 1.1 and the Linux Internationalization Standard (Li18nux).
Red Hat Linux on Dell serverswill be L SB-compliant.

Dell offers an extensive set of Linux servicestailored for a customer’ s specific require-
ments, from per-incident support to fully customized 7x24 support and consulting. Dell
providesinformation on its Linux activities at www.dell.com/linux.

Linux Market Trends

Linux isfollowing the path that Unix took when it moved from alittle known operating sys-
tem in the 1980s to become today’ s largest revenue generator among server platforms. But
the big historical difference between Linux and Unix isthat Linux is maturing at a much
faster rate than Unix did, and it is being developed to run primarily on industry-standard
Intel hardware.

This gives Linux the industry-wide devel opment focus that Unix never had. Aberdeen ex-
pects Linux to scale to 8-way and 16-way in 2002 and 2003 respectively, with benchmark-
ing available. Asaresult of thisrapid development and cost effectiveness, Linux ismoving
into and replacing proprietary Unix in areas that Unix currently dominates such as scientific
and technical computing, carrier grade platforms, database management, and financial ap-
plications. For example, in an Oracle database environment customers are seeing signifi-
cant performance advantages (at a much lower cost) from multiple four-processor Dell
servers over RISC-based single node solutions with equivalent numbers of processors.

Today, Linux volumeisin infrastructure and edge devices. HP and Dell own more than
50% of the worldwide volume Linux server market. IBM trailsin third place even though it
is spending large sums of money to boost its Linux position. One reason that HP and Dell
have been more successful selling Linux serversthan IBM is because they have more
highly developed Intel platform efforts. Dell in particular can focus all of its development
effortsinto the standards-based market and reap the corresponding benefits.

Dell’sLinux Strategy

Dell’ s overarching enterprise strategy is to accelerate the adoption of relevant industry stan-
dards, reduce costs and solution complexities for customers, and get solutions into the
hands of the customer as quickly as possible. Enterprises are increasingly moving from
proprietary technology to standards-based technology, such as servers, becauseit is gener-
aly less expensive and offers them greater flexibility in their IT infrastructures. Linux fits
especially well within this strategy as akey enabling technology.

Dell’soverall Linux strategy focuses on:
The database and financial markets— Oracle and SAP;
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Promoting the Unix-to-Linux enterprise market (Unix replacement);
Continuing growth in the infrastructure volume market — appliance servers;
Developing Linux systems management tools;
Partnering with leading Linux suppliers and important ISV's;
Continuing its work in the open source community;
Reducing costs for customers;
Reducing complexity and risk for customers; and
Developing aLinux distribution strategy.
The sections below describe Dell’ s Linux strategy in more detail.

The Unix-to-Linux Enterprise Market

One of the main thrusts of Dell’ s Unix-to-Linux enterprise strategy involves Unix/RISC to
Red Hat Linux/Dell migration. This strategy isagood one since Linux isfollowing in the
footsteps of Unix as it makesits way into the enterprise. Many IT managers want to move
from proprietary Unix software and hardware solutions to industry-standard hardware run-
ning Linux. ThisUnix replacement trend continues to gain momentum, and Dell has de-
vised an effective strategy to satisfy this demand.

Two examples of Dell’s migration strategy at work include migrating Unix-based Internet
service providers (I1SPs) to Dell Web servers running Red Hat Linux, and migrating
Unix/RISC-based application serversto Dell PowerEdge servers running Red Hat Linux.
Why would enterprises want to do this? Dell’slow-cost Intel-based servers offer potential
price/performance advantages over proprietary Unix/RISC servers. In addition, many
Unix-based applications can be easily ported to Linux.

Oracle Relational Databases and Applications
Another important part of Dell’s Unix-to-Linux enterprise thrust is its Oracle-based market
strategy. In severa ways Dell isagreat partner for Oracle:

Oracle has made a strategic commitment to developing for the Intel platform
and Déll isthe Intel server market |eader;

Oracleviews Linux as an easier evolution away from Unix than Windows and
Déell isfocusing on Linux and not Unix;

Dedll has no channel conflicts with Oracle sinceit salls direct; and

Oracle and Dell are both expanding their professional service capabilities, and
they are not currently competing for this business.

Dell’ s strategy addresses the largest and most logical opportunities for moving users from
Unix to Red Hat Linux on Dell such as:
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Providing products and services to migrate the large installed based of custom-
ersfrom Solaris on UltraSPARC systems to Oracle/Linux on Intel systems;

Seeking opportunities where the switch to Oracle/Red Hat Linux/Dell isthe least
disruptive to the customer’ s business; and

Focusing on enterprises that have attempted to implement database solutions on
Unix vialSVsand have failed.

The Déll/Oracle roadmap schedules Oracle 9i RAC to be available on Red Hat Linux Ad-
vanced Server/Dell in the third quarter of 2002.

An example of Dell’ s success with Oracle 9i isthe Federal Avia  FAA selects Oracle 9i
tion Air (FAA) Traffic Control System Command Center in RAC on Dell to man-
Herndon, Virginia— the FAA center that manages air traffic age its countrywide
control throughout the country. The FAA decided to handleits  critical air traffic con-
vital operational data using a system that features Dell back-end  trol data.

servers and workstations and an Oracle 9i RAC certified con-
figuration for Dell, al running on Red Hat Linux.

Dell’ swork with SAP also underscores its commitment to Linux in the enterprise. For ex-
ample, SAP uses dedicated Dell technical and engineering resources as part of the SAP
Linux Lab development team at its headquartersin Waldorf, Germany. This Dell engage-
ment ensures that the entire Linux solution stack is optimized and expanded for Intel-based
platforms— including pioneer work with SAP and Red Hat Linux on Intel's [tanium micro-
processor architecture. Severa large global companies, small-to-medium businesses, and
public customers are now productive on SAP and Red Hat Linux on Dell. Giving the cus-
tomer optimal application choice meansthat Dell will continue to work to help make al
SAP functionality currently available on proprietary Unix operating systems and/or Win-
dows platforms available on Linux in atimely manner.

Enter prise High-Performance Computing

Another thrust of Dell’ s enterprise Linux strategy isin the HPC cluster (or compute cluster)
market segment. Aberdeen has predicted that Linux will dominate about 80% of this mar-
ket within two — three years'. Compute clusters are built from commodity hardware and a
combination of open source and proprietary software. This market segment is becoming a
bonanzafor Linux. Aberdeen’sresearch indicates Linux-based compute clusters can pro-
vide price/performance advantages of 5x to 20x over Unix/RISC and other large proprietary
platforms such asthe IBM SP2.

There are three specific performance-related HPC market segments in which Dell offers so-
lutions (each compute node contains two processors):

Large capacity and enterprise market — more than 256 nodes per system;

! http://www.aberdeen.com/ab%5Fabstracts/2001/11/11010007.htm
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Divisiona and departmental clusters— between 64 and 256 nodes per system;
and

Small capacity and trial clusters market segment — 32 nodes or less.

Based on Aberdeen research, the size of the HPC market isin the $7B - $7.5B range, with
the divisional and departmental clusters market segment accounting for about 70% of the
total HPC market size. In the large capacity and enterprise market segment, Dell works
with customers to provide specialized configurations, project management, application
benchmarks, and porting assistance. This customer set includes firmsinvolved in oil/gas
exploration, biotechnology and large research organizations such as universities.

The Dell HPC cluster program provides at least eight pre-packaged configurations for the 8
— 128 node offerings along with OpenManage system management tools and integration
testing with Red Hat Linux pre-installed. To smplify the customer’s use of anewly arrived
cluster configuration, Dell assists with performance tuning, provides best practices guide-
lines, and offersthird-party software tools that include message passing interface (MPI) li-
braries, and mathematics libraries.

Déell isvery focused on the HPC market, not only by providing various servicesto assist
customersin moving to Red Hat Linux/Dell, but aso in devel oping partnerships with com-
panies like Cray who have pioneered the HPC segment. Dell and Cray have two original
equipment manufacturer (OEM) dealsin place — thefirst isfor Dell to sell hardware to
Cray (Cray is marketing its SuperCluster product on Linux and commodity hardware), and
the second isfor Cray to OEM its software and servicesto Dell. The software relationship
issignificant for Dell because Cray has been aleader in devel oping workload management,
checkpoint/restart, performance analysis tools, and other software necessary for running
HPC applications.

In the higher education market, Swinburne University inVicto-  Swinburne University

ria Australiais using high-performance clusters uses Dell high per-
based on Dell PowerEdge servers and Linux to map new terri- formance clusters to
toriesin space. The University’s clusters are being used to process telescope
process data from the Parkes Radio Telescope in search of ul- data.

tra-fast pulsars (apulsar isasmall spinning star). Swinburneis
investigating the equation of state of nuclear matter and testing the General Theory of Rela-
tivity in new ways. It isalso transforming datafrom the Mars Orbital Laser Altimeter into
animations of Mars' surface for use in educational films.

Companie Generale de Geophysique (CGG) isinthe processof CGG is using Dell-
further expanding its capacity for high-performance computing  based clusters run-

at its Foxboro Center, United Kingdom facilities. The expan- ning Red Hat Linux to
sion isbeing driven by oil and gas companies' increasing de- reduce costs for
mand for CGG’ s unique proprietary applications for seismic processing seismic

data processing. Asaleading supplier of services and products  data for oil and gas
to the worldwide oil and gas industry, CGG is deploying 512 exploration.
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clustered PowerEdge servers running Red Hat Linux in the United Kingdom to process data
in finding new oil fields around the world.

The InfrastructureVolume Market

Today, Dell’ s strong position in Linux server revenue is built around the volume market.
This market consists of low-end (1-, 2-, and 4-way) servers used for Web hosting, Apache
Web servers, firewall servers, file and print servers, appliances, etc. Red Hat isDéll’ s pri-
mary partner in the volume Linux market, although Dell will work with other distributions
depending on customer requests and market demand. Dell and Red Hat work closely to-
gether on Linux certification, customer support, and training. Dell’ s recently announced
blade server products, featuring up to six two-way serversin a 3U space, is squarely amed
at achieving leading price-performance in rack-dense Linux-based servers.

System Management Tools— OpenM anage

To support itsLinux platforms, Dell has devel oped life-cycle management tools. These
tools are directed at improving the availability and productivity of Linux-based systems and
shortening downtime, reducing the time required to diagnose problems, and lowering TCO.

Dell’s OpenManage offering hel ps reduce the number of “people”’ involved in day-to-day
systems management. A systems administrator typically hasloaded “ costs’ of between
$125,000 and $250,000 per year depending on geographical location. Even with an empha-
sis on server consolidation in the enterprise, the number of serversin data centersison the
increase. Dell’s OpenManage software helps customers reduce management costs.
OpenManage is usable with any Dell PowerEdge server including the recently announced
PowerEdge 1655M C blade server enclosure. OpenManage supports Red Hat Linux, Win-
dows, and Novell Netware environments through a Web browser or viaa command line
interface. OpenManage, viaits remote deployment capabilities, provides the following
capabilities:

Remote deployment and migration;

Proactive warnings of potentially critical failures,

Asset and inventory management; and

Remote access and control of systems.

The remote deployment capabilities of OpenManage will be available on Dell PowerEdge
serversin August 2002.

Solution Partnerships and Community Involvement

In addition to its devel opment and marketing programs with Oracle and Red Hat, Dell regu-
larly forms alliances to provide customer-specific solutions. Examplesinclude SteelEye
and Veritas, where Déll tests and certifies products on its hardware and custom integrates it
for customers. AsRed Hat deliversits Advanced Server offering on Dell hardware plat-
forms|later thisyear, Dell will expand its application support to other ISV stha enhance
Dell’ s Linux-based solutions.
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Dell isworking with the open source community in anumber of different ways:

Déell requires al independent hardware vendor (IHV) suppliers to provide open
source device drivers.

Dell isasponsor of the open source development lab (OSDL) and regularly do-
nates equipment.

Dell supports the Free Standards Group Workgroups such as the Linux Stan-
dard Base 1.1 (LSB 1.1) Workgroup — Dell and Red Hat will be L SB-compliant.
Aberdeen’sweb site ? presents a concise description of the LSB 1.1 certification
process.

Services

Dell offers an extensive set of support, deployment, and professional servicesfor Linux.
The support services can be tailored for a customer’ s specific requirements, from per inci-
dent support to fully customized packages providing 7 x 24 support and Linux consulting.
The customized support packages provide a dedicated support queue of Linux technical
experts to resolve Linux server issues to reduce downtime. Customers can also choose ad-
ditional options tha may include onsite engineers, onsite troubleshooting, onsite spare
parts, remote monitoring, and change management services. Dell offers support for Linux
servers as part of its Gold & Platinum support offerings which include features such as
shared or dedicated Technical Account Managers and support viaa speciaized Gold queue
staffed with level two support analysts who provide "engineer-to-engineer”-level support.
Dell's Gold & Platinum support services can be further tailored to provide customized sup-
port for Dell Linux server solutions.

In addition to its worldwide support services, Dell has developed professional servicesto
help customers deploy and integrate Linux solutions into their corporate environments.
These include services for high performance computing where Dell has seen growing de-
mands in the scientific computing marketplace for deployment of large Linux-based clus-
ters. Dueto the growing interest in reducing operations costs among industry professionals
and the ever-increasing price/performance advantages of Linux over proprietary Unix, Dell
isproviding services for Unix-to-Linux migrations, including application porting and a vari-
ety of high-availability services.

Dell is aso making available design, deployment, and consolidation services inline with its
strategic thrust of Oracle on Linux, especially with the availability of Oracle 9i RAC and the
increasing customer adoption of Linux for mainstream applications. Dell aso provides de-
ployment servicesto simplify and accelerate the installation of Linux on Dell servers with
its custom factory installation options. The combination of deployment, support, and tech-

2 http://www .aberdeen.com/ab%5abstracts/2002/03/03020007.htm
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nology consulting services enables Dell to provide a suite of services to reduce even further
the already low cost of adopting Linux.
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Aberdeen Conclusions

I'T managers are striving more than ever to keep hardware and software costs at an afford-
able level while at the same time addressing increased demands on their infrastructures.
This cost consciousness while planning for increases in enterprise infrastructure use pro-
vides an opportunity for Dell. 1T managers who choose Linux on Dell’ sindustry standard
servers have an opportunity to significantly enhance their overall Return on Investment
(ROI).

It is Aberdeen’ s perspective that Dell has avery good Linux value proposition for custom-
ers. Dell, aready the number one supplier of Linux systemsin the United States and num-
ber two worldwide, is delivering real solutions on Linux today — Oracle/Red Hat Linux,
HPC, and solutions for infrastructure computing. Dell hasits Linux engineering and devel-
opment organizations focused on simplifying the deployment of Linux systems— systems
management solutions like OpenManage, integration and testing of compute cluster con-
figurations for HPC customers, and certification of Oracle 9i on Dell. Dell is serious about
enterprise computing with Linux and has made the investments and partnerships to support
customers as they migrate from Unix or deploy new Linux applications.

Ddll will face strong competition from other enterprise suppliersin carrying out its Unix-to-
Linux migration strategy. However, Dell has identified markets where there are clear cus-
tomer needs and nobody does a better job focusing on and implementing strategy than
Ddll.

To provide us with your feedback on this research, please go to www.aberdeen.com/feedback.
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