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Management Summary

We all make plans — we plan to do something tomorrow, we plan to do something else next week-
end, and more importantly, we plan to go on vacation in six months. If tomorrow’s plans deal with be-
ing outside, we can check the evening news for the weather report. Generally speaking, you can trust
the Channel 4 meteorologist, or the Weather Channel, to get tomorrow’ s weather right. Not always,
mind you, but generally (bring an umbrella, just in case). The weekend report, on the other hand, is a
toss up; she might be right, but then again, probably not. When they are right five days in advance,
they let you know on Monday — “We hit that one”. However, how many of us are willing to book our
next vacation on what our local soothsayer iswilling to predict? The Farmer’s Almanac probably has a
better record of accomplishment, and that is printed a year in advance!

Predicting how much storage the data center will require over the next twelve months is a similar
dilemmaasthe IT staff tries to reduce the storage total cost of ownership (TCO). Normal growth sees
storage requirements doubling from one year to the next, not including the effects of new mission-crit-
ical applications or that acquisition that management have been talking about for months. However,
that does not prevent the ClIO from asking how much storage you will need “tomorrow”. Anyone on
the IT staff iswilling to tell you how much storage the enterprise will need next week, but next month,
or next year, is another story. Times like that make you wonder why you didn’'t get your degree in
Meteorology!

Server sprawl in the data center has led to the consolidation of multiple, older open systems servers
onto new, multi-core, multi-CPU platforms. In turn, these systems are virtualized, enabling multiple
applications to run smultaneously using shared resources. Unfortunately, the older servers used direct-
attached storage (DAS), unsuitable for sharing between networked servers. Thisled to the deployment
of Fibre Channel (F.C.) storage area networks (SANS) to enable multiple servers to share a common
resource. However, the cost of acquiring and maintaining a F.C. SAN is very expensive, for both the
platform and the skill set necessary to support it. Because of the costs, F.C. SANs are mainly deployed
in enterprise data centers; they are too costly for the SMB, or even the remote department of a large
enterprise. Recently, however, data centers around the globe have begun to deploy SANSs based upon
iSCSI, using the IP protocol found on the Internet in every data center.

One of the primary proponents of iSCS is
Déll, with both their PowerVault MD3000i and
the AX 4-51 platform acquired from EMC. In
order to extend the reach of iSCSI into even larger
IT environments, Dell acquired EquallLogic, one
of the leaders in iISCSl storage development, and
has now introduced the Dell EqualLogic PS5000 , )
iSCSI SAN Array into the Dell product set. To  |” The DeII.EquaILoglc PS5000 Series...... 3
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The Data Center Storage Dilemma

The uncontrolled proliferation of open systems
servers throughout the enterprise, dong with shrin-
king IT budgets, has forced data center management
to rethink the way that they deploy both business
critical and misson-critical applications in the data
center. The exigting architecture is replete with over-
provisioned and under-utilized servers, many running
a lessthan 20% of processing capacity. Thishasfor-
ced the CIO to change the data center deployment
paradigm to lower the TCO of the IT infrastructure.
Two mgor efforts are underway in mog, if not al
enterprises.  The fird is to consolidate multiple
under-utilized servers onto fewer, multi-core platf-
orms in order to eiminate over-provisoning and
reduce the strain on the energy requirements of the
data center®. The second effort involves the virtuali-
zation of tha platform to enable multiple appli-
cations, in fact multiple operating systems, to utilize
fully the server processor capability and to share the
same server resources.  In addition to the improve-
ment of asset utilization, virtuaization dso helps to
conserve energy, improve the data center TCO, and
equally important, help to improve application avail-
ability. Thiseffort hashad adirect and immediate
effect on the deployment of storage throughput
theenterprise.

The older architecture usualy involved a single
gpplication commanding dl of the server’s resources
in a scde-out environment with direct-attached stor-
age (DAYS). This had proven to be a smple and
efficient method to ddiver storage within the data
center. Unfortunately, when you deploy a shared
server environment, a multi-tiered storage resource
must be available to not only al of the applications
running on a single server; they must aso be avail-
ableto al of the serversin the data center. Changing
the server paradigm also requires you to change
the storage paradigm. A consolidated server archi-
tecture requires a storage area network (SAN) to
make it operational.

The past decade has seen some of the largest data
centers in the world migrating their storage from a
DAS environment to astorage areanetwork, or SAN,
to be specific, a Fibre Channd SAN. F.C. SANs
deliver high performance, high rdiability, and ad-
vanced functiondlity to al connected servers. Oh
yes, they also deliver a very high acquisition price
tag along with the requirement for uniquely
silled administrators in order to achieve that
performance, rdiability, and functionality. So

e the March 31, 2007, issue of Clipper Notes ertitled
Reducing Cost and Improving Performance — Consolidating
the Smaller Data Ceter, which is avalable a
http:/Amww.clipper.com/research/TCG2007049.pdf .

high, in fact, that F.C. priced SANs out of the reach
of the maority of smal and medium businesses
(SMBs), especialy in support of misson-critica
gpplications.  In the past few years, however, a
proven technology has been adapted to the storage
environment to enable aless expensive SAN deploy-
ment. Using the IP technology that has enabled the
Internet for decades, aong with Gigabit Ethernet
switches, sorage vendors have developed an effec-
tive iISCSI-based architecture to enable the rollout of
scalable iSCSl-based storage arrays®. The data cen-
ter can share an iISCSI SAN between enterprise
servers, usng the existing communications infra-
sructure, and even more importantly, using the same
open systems skill sets that dready exist within the
data center staff. Now, in fact, the data center can
deploy iSCSl-based SANs with advanced function-
aity smilar to that available in a F.C. SAN in vir-
tualized environments.

iSCSl SANs have become increasingly popular
in virtualized Windows and Linux environments run-
ning under VMware or Xen, or some other hyper-
visor, especidly in blade servers.  In order to be
dtractive to an SMB, or department in alarger enter-
prise, the iSCSI SAN array must be affordable and
capable of supporting Enterprise-class sorage de-
signed for misson- and business-critical environ-
ments. That environment must have high perfor-
mance, high availability, and business continuity,
among other data management capabilities. (See Ex-
hibit 1, on next page.) In the past year done, many
companies have introduced iISCSl storage arrays into
their storage lineup. One company, Déll, has been
uniquely aggressive in promoting this architecture
with both homegrown and OEMed products.

The Dell iSCSI Product Set

Ddl offers a complete family of iSCS plat-
forms, geared mainly to the SMB, but ganing
popularity within larger enterprises, especidly in
multi-tiered environments looking for an inexpen-
sve, yet functional, secondary storage solution.  For
an entry-level solution, Dell offers the PowerVault
MD3000i SAN Array®, aong with the PowerVault
MD1000 Expansion Drawer®, as an entry-level
iISCSl aray designed by Del to support up to 16

2 See the issue of Clipper Notes dated March 5, 2007, entitled
iCY SANs — Panacea or Placebo?, and avalable a
http://Aww.clipper.com/research/TCG2007037.pdf.

SSe The Clipper Group Navigator dated September 10,
2007, entitted Dell Expands Sorage Tiers for the SVIB —
Introduces Low-Cost, Extensible Sorage, which is available a
http://www.clipper.com/research/TCG2007087.pdf .

“See The Clipper Group Navigator daed June
23, 2006, entited Ddl Expands Sorage Portfolio —
Provides Choice for Al Tiess and avalable a
http://Aww.clipper.com/research/TCG2006051. pdf.
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SAN connected hosts with up to 45 SAS or SATA L
devices Enterprise-Class Storage |
In February, Del upgraded their SMB storage nterprise- _ a;s orage Issues
e Saver Consolidation — Increased server

portfolio with the introduction of the Dell AX4-5i°, a
scalable, consolidation solution replacing the Del/
EMC AX150i, which supported up to 10 iSCS
SAN, connected hosts. The AX4-5i supports up to
64 servers, with up to 45TB of SATA storage.

Ddl recognized that there was a gap between
their SMB level products and their high-end Déll/
EMC CX family. Management, therefore, made the
commitment to fill that gap. They did so by
acquiring one of the leading lights of the iSCS
storage industry, EqualLogic®, and introducing anew
family of iSCSl platforms under the Ddll logo.

The Dell EqualLogic PS5000 Series

One week after announcing the completion of
the acquidition of EquallLogic, Dl announced the
introduction of a new set of Del iSCSl dorage
arrays, the PS Series iSC Arrays, with a show of
commitment that an investment of $1.4B can fogter.
Reinforcing their commitment to virtudization and
iISCSl as the path to IT smplification, Del hit the
ground running with the Dell EqualLogic PS5000E,
the Ddll EqualLogic PS5000X, and the Ddll Equal-
Logic PSB0O0OXV iSCSl arays, scdable to 192TB
and 60,000 high transaction users.  Along with the
platforms, Ddl includes an embedded package of
SAN functiondlity, a no extra charge, previoudy
only found in Tier-1 arrays, to deliver ease-of-use in
identifying network topology, building RAID” sets,
and conducting system hedlth checks. This enables
you to hit the ground running as well, with ingtal-
lation time reduced to less than an hour. Embedded
enterprise data services functionality enables the data
center to implement best practice storage techniques
in any enterprise. See Exhibit 2, on the next page, for
apartid list of software features that are included.

The EqualLogic PS Series is a unique storage
architecture providing smplified management and
linear scaling of performance and capacity. It usesa
virtualized modular storage architecture, enabling the
data center to reduce the TCO of the SAN by ac-
quiring additional storage only when and where the
data center staff needs it, protecting the investment
dready made. Each modular array is a complete
SAN. AsPS arays are added to the group, perfor-

SSe The Clipper Group Navigator dated February
18, 2008, ertitted Del dnyplifies Sorage with New,
Flexible, Scalable Array, and avalable a
http://Awww.clipper.com/research/TCG2008010.pdf.

5Se  The Clipper Group Navigator  dated
November 15, 2007, entitted iSCS Train Gains Seam — Dell
Drives Ahead on the Fast Track, which is available a
http://www.clipper.com/research/TCG2007100.pdf .

"RAID 5, RAID 10, and RAID 50 are supported.

utilizetion requires fast access to support the
increased workloads.

e Poor Scalability - Non-disruptive scalahility
dueto rapid datagrowth is essential.

e Failed Backups — Rapid data recovery is
required to insure business continuity through
dynamic data management.

e Complexity — Consolidation of DAS idands
into a SAN is required to smplify data center
operations to support server consolidation.

e High Availability — Congtant access to busi-
ness gpplicationsis a necessity.

¢ Rdiability — No-single-point-of-failure sysems
required to support failover and load balancing.

e Inaufficient Disaster Recovery — Exising
architecture (DAS) does not support remote
mirroring due to complexity of infrastructure

e Lack of adeguate storage management —
Advanced features are required to provide data
protection.

mance, as well as capacity, scales linearly. You can
choose the tier of storage required by device capacity
or throughput. Dell eiminates the cost of over-pro-
visoning and prevents the under-utilization of valu-
able enterprise resources. All PS Series arrays work
together to automatically manage the data, load
balance across dl resources, data protect and enable
transparent scalability, on demand, and without sys-
tem interruption.

Dell EqualLogic PS5000E

The PS5000E isavirtualized entry-level iSCSl
SAN, combining automation with fault tolerance to
smplify the deployment and adminigtration of the
dorage array. It has transparent scalability, ddiveri-
ng the reliability expected of platforms that are more
expensive.

With an initial array configuration of 2TB, using
eight 7200 RPM 250GB SATA drives, and asingle
storage controller with 1GB of battery-backed cache,
the PS5000E makes an ided solution for the SIB
looking for an affordable entry-level platform priced
a $19K. A high-availability mode of the PS5000E
is available with dual storage controllers for redun-
dancy, with 2GB of cache, and is scdlable to 16TB,
using 16 1TB SATA drives, to handle data intensive
applications and the explosve growth of data being
seen in dl data centers. It supports up to 1,024
volumes with 512 snapshots per volume®. Up to 512

8 Up to 10,000 snapshotstotal.
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Exhibit 2 — PS Series Data Services
e Storage Virtudization
Thin Provisioning
Multi-Path 1/0
Pooled and Tiered Storage
Automatic Load Baancing
Auto-Snapshot Manager
Roles-based Adminigtration
PS Group Manager
E-Mall Home
Auto-Replication
Auto-Stat Disk Monitoring System
Smart Copy for MS SQL Server and Windows
File Systems
¢ \/olume Management

SAN-connected hosts can access the PS Series
Group.

The PS5000E bases its reliability upon fully re-
dundant and hot-swappable components, including
the dua controllers, dud fan trays, dua power sup-
plies, and hot spares for the disk drives. It supports
multiple versions of Windows, Linux, and UNIX; in-
cluding Sun’'s Solaris, IBM’s AlX, and HP-UX. It
aso supports ESX Server from VMware and Novell
Netware.

Dell EqualLogic PS5000X

The PS5000X is avirtudized iSCSl SAN array,
combining automation with fault tolerance to sim-
plify the deployment and adminigtration of the stor-
agearay. Ithasnear enterprise-level performance
and trangparent scalability, delivering the reiability
expected of Tier-1 platforms.

The PS5000X is configured with 16 hot-swap-
pable 10K RPM SAS drives, 450GB each, with a
total storage capacity of 6.4TB. It has dua storage
controllers, with a totad of 2GB of battery-backed
cache memory, to provide up to 72 hours of data pro-
tection. The PS5000X makes an ided solution for
the SMB or enterprise department looking for an
affordable high-performance platform. It adso sup-
ports up to 1,024 volumes with 512 snapshots per
volume. Up to 512 SAN connected hosts can access
the PS Series Group.

Dell EqualLogic PS5000XV

The PS5000XV is a virtudized iSCS SAN
aray, combining intdligence and automation with
fault tolerance to smplify the deployment and
adminigtration of the storage array. It has the enter-
prise-level performance required by OLTP applica
tions, dong with transparent scalability, ddivering
the reiagbility required of Tier-1 plaiforms in highly

transactiona environments.

The PS5000XV is configured with 16 hot-
swappable 15K RPM SAS drives, either 146 GB or
300GB, with atota storage capacity of 4.8TB. It has
dud dorage controllers, with a totd of 2GB of
battery-backed cache memory, to provide up to 72
hours of data protection. The PS5000XV makes an
idedl solution for any smaller enterprise or enterprise
department looking for an affordable OL TP platform
to process a the highest performance levels. It dso
supports 1,024 volumes with 512 snapshots per vol-
ume. Up to 512 SAN-connected hosts can accessthe
PS Series Group.

Conclusion

Dél is continuing to drive their iISCSl engine at
full speed ahead. The acquisition of EqualLogic and
the introduction of the PS5000 Series provides them
with an expanded product line and access to a new
customer channd for not only storage products, but
for their PowerEdge family aswell. Data centers can
look to Ddl to provide them with a single homo-
geneous IT architecture, with only one “throat-to-
choke”, if anything goes awry.

By including afull set of advanced data manage-
ment features with the PS5000 platforms, Dell
enablesasmplified iISCSI deployment, removing the
complexity that troubles the data center staff when
configuring competitive solutions, diminating al
hidden licensing fees.

Thetrandtion from DASt0iSCSl does not result
in aloss of performance, reliability, or availahility; in
fact, the PS5000 family improves on those character-
igtics with a scaable, sdf-managing set of arrays that
are affordable and easy-to-use. iISCSl and the PS-
5000 enable the data center to change their data
center paradigm, moving to a fully virtualized and
smplified storage environment, providing the I'T staff
with extensve flexibility and the automation of
routine processes.

Déll has clearly enabled the data center to make
informed decisons regarding storage.  With the
PS5000, the IT staff can deploy the storage that they
need today, while building the infrastructure neces-
sary to add additional capacity as
gpplications demand. You will
have no problem with over-pro-
visoning or under-utilization. If
you are tired of trying, and fail-
ing, to predict the amount of stor-
age tha your enterprise will
need, look a Del and the
EqualLogic PS 5000. It may be
the smplest answer to your fore-
cadt dilemmeas.
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About The Clipper Group, Inc.

The Clipper Group, Inc., isan independent consulting firm specializing in acquisition
decisions and strategic advice regarding complex, enterprise-class information tech-
nologies. Our team of industry professionals averages more than 25 years of real-world
experience. A team of staff consultants augments our capabilities, with significant
experience across a broad spectrum of applications and environments.

> The Clipper Group can be reached at 781-235-0085 and found on the web at
www.clipper.com.
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David Reine is Director, Enterprise Systems for The Clipper Group. Mr. Reine
specializes in enterprise servers, storage, and software, strategic business solutions, and
trends in open systems architectures. He joined The Clipper Group after three decadesin
server and storage product marketing and program management for Groupe Bull, Zenith
Data Systems, and Honeywell Information Systems. Mr. Reine earned a Bachelor of
Arts degree from Tufts University, and an MBA from Northeastern University.

» Reach David Reine via e-mail at dave.reine@xclipper.com or at 781-235-0085 Ext.
123. (Pleasedial “123” when you hear the automated attendant.)
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indirectly, shares in one or more companies discussed in this bulletin. Company policy
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