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Management Summary

Technology is truly amazing. It can find a solution to just about any problem. In fact, tech-
nology can solve many problems that we didn’t even know we had! Take consumer electronics, for
example. Three decades ago, if we wanted to watch a movie, we had two choices: go to the theater
and buy a ticket or wait until it was released for television. Unfortunately, many times a movie
would be aired opposite another must-see program, and you couldn’t watch both, or could you?
Enter technology and Sony’s development of the VCR with Betamax cassettes. Now you could
watch one program and tape another, at the same time. Beta achieved instant popularity, selling over
30,000 units in 1976. Unfortunately, Betamax format had limitations and was not licensed ef-
fectively. It was supplanted in the public consciousness by another technological advance, VHS.

VHS had improvements in speed (rewind/fast forward) and capacity that we didn’t realize we
needed, but certainly used. Introduced in 1977 at around $1,300, VHS soon replaced Betamax as the
home standard and the cost dropped dramatically. Now we could record two and three times as
many shows on a single cartridge. Furthermore, we could go to the mall and rent a movie as VHS
achieved a level of standardization that Beta did not attain. Unfortunately, progress knows no limits,
and DVD replaced VHS and now TiVo is challenging DVD, with new technologies about to appear.

Within the data center, we face a similar need to store more and more data. Disk capacity
continues to grow in order to meet the insatiable demands of databases, corporate governance, and
compliance. Unfortunately, communication speed to transmit this data from server to storage has not
kept up with the demands of a select set of mission-critical applications. Storage area networks
(SANSs) were introduced a decade ago with a speed of 1Gbps. That capability has now doubled to
2Gbps. Unfortunately, throughput hovered at that point due to limitations in server bus capability
even though disk capacities surged from Kilobytes to hundreds of gigabytes per drive. Now, with the
development of PCI-X and PCI-Express bus architectures (technology, again), the ability to once
again double throughput is available. 4Gbps SANs are now a reality. By the end of 2005, there will
be HBAs, switches, disk arrays, and disk drives at 4Gbps.

In response to an increasing demand for this
capability, several vendors have positioned them-
selves to deliver various components of a 4Gbps
infrastructure. One, IBM, is positioned to deliver
all aspects. To ensure that their customers are
ready, IBM has announced the DS4800, a 4Gbps
disk array. To see how the DS4800 can help
your enterprise, please read on.
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Data Center Storage Goals

The storage goals of most enterprises, large
or small, are similar: promote business continuity
by protecting the enterprise data assets, increase
the performance of the SAN, effect management
controls on record-setting storage growth, and
lower the total cost of ownership (TCO) through
implementation of an Information Lifecycle Man-
agement (ILM) process® and the creation of
primary and secondary tiers of storage, recog-
nizing the different value that enterprise data has
over the passage of time. There are many ways to
accomplish this, but they all have a common
theme:

o Remove complexity in order to simplify the
administration of the network;

¢ Reduce infrastructure through consolidation in
order to improve SAN reliability;

e Take advantage of technology in order to
increase data center throughput; and

o Reduce the time required to secure the enter-
prise information.

The consolidation of storage resources into a
SAN is one effective way to accomplish these
goals. Consolidation enables the IT staff to
remove complexity from the storage environment
by eliminating the redundancies that have infil-
trated the data center over the years from uncoor-
dinated growth by independent departments.
Consolidation enables the sharing of a storage
resource by all of the enterprise servers, simpli-
fying the management of the most important asset
of the enterprise, information. In order to be an
asset rather than a liability, however, the consol-
idated storage must reside on a highly-perfor-
mant, scalable storage architecture that promotes
reliability, availability, and serviceability: RAS.
Due to the climate in which enterprise manage-
ment lives today, the IT staff can add security to
that list of attrbutes, protecting the data and
protecting executives from prosecution.

Unfortunately, as enterprise storage is doub-
ling every 12 to 18 months, enterprise applica-
tions are putting an ever-increasing strain on both
the capacity and performance of that single pool.
In addition, as the data grows, management of

lsee The Clipper Group Explorer dated
August 29, 2002, entitled Tiered Storage Classes
Save Money — Getting the Most Out Of Your
Storage Infrastructure and available at
http://www.clipper.com/research/TCG2002030.pdf.

backups and disaster recovery processes becomes
more important. The IT staff must address both
the hardware and software aspects of SAN
growth. Further, as the enterprise becomes more
dependent on this asset, it becomes more
important to ensure its resiliency. Enterprise data
must be available on a 7x24x365 basis. There-
fore, any plans for growth must include business
continuity functionality with features such as
high-availability, no single-point-of-failure, hot-
swap components, and on-demand scalability.
Scalability is a key with regard to removing com-
plexity from the data center as it promotes the
reduction of storage infrastructure, with the elimi-
nation of redundant adapters, cables, and
switches. Scalability can also enable the imple-
mentation of a multi-tiered environment, with the
integration of both primary and secondary data in
a single array to lower the TCO. To do this,
however, requires technological advances in
terms of network throughput, flexibility, and
resiliency in order to achieve the levels of
response and reliability required.

One system supplier is trying to stay on the
crest of the technology wave by offering a variety
of SAN solutions, positioned for tomorrow, for
all sized enterprises. Over the past 12 months,
IBM has announced a family of storage arrays,
tailoring storage solutions to the storage require-
ments of smaller businesses as well as the enter-
prise requirements of the largest corporations. At
the entry level, IBM has announced the
DS300/400, iSCSI, and Fibre Channel (FC)
arrays. At the high-end enterprise levels, they
have announced the DS6000/8000 with superior
scalability and functionality, with a price to
match. For the midrange customer who can get
by with only 67TB of storage, the DS4000, with
its latest addition, the DS4800, may be the right
solution for your enterprise

The TotalStorage DS Family

Recognizing that storage must keep pace with
the never-ending growth of data in the mid-sized
enterprise, IBM has transitioned their FASIT
arrays into the TotalStorage DS4000 family of
capacity- and performance-centric storage arrays.
(See Exhibit 1.) Configured with SATA drives in
an EXP100 expansion drawer, the DS4000 can
scale with low-cost devices in a capacity-centric
environment, especially useful for accessing
secondary data in an ILM environment. Con-
figured with FC drives, the DS4000 turns into a
family of high performance arrays to access
mission-critical information in the most sensitive

Copyright © 2005 by The Clipper Group, Inc. Reproduction prohibited without advance written permission. All rights reserved.
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Exhibit 1 — DS4000 Family
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environments. Building on the proven heritage with fewer HBAsS, switches, and cables required,
with Engenio, IBM has protected the investment consolidation reduces the amount of floor space

that its customers have made in FASIT arrays, and power required to house the storage pool, as
while partnering with Engenio for the develop- well as reducing the size of the IT staff required
ment of the latest enhanced technology, 4Gbps to manage the SAN. Reduction in staffing, how-
FC?, within the DS4800. ever, also increases the importance of implement-

ing an automated storage management system.
IBM has done this with common applications
throughout the family to provision, virtualize, and
protect enterprise storage.

Targeted at enterprises with compute-inten-
sive applications and replication requirements,
4Gbps enables the data center to maximize its
ROI by doubling the performance through each

FC port at the same cost per port as 2Gbps FC, As a proposed solution for the largest mid-
when it was introduced over five years ago. range business or a small enterprise, the DS4800
Because storage systems are staying in production replaces the DS4500, with 2Gbps technology, as

longer, any new technology must be backward the flagship of the DS4000 family. At the same
compatible with previous generations. Based time, IBM has reduced the price for the DS4500
upon Engenio’s 6™ generation DS4800 RAID and brought the DS4400, at 2Gbps, to end-of-life.
controller that can auto-negotiate between 1, 2, In addition, IBM has introduced a 4Gbps switch
and 4Gbps architectures, 4Gb FC can coexist with from Brocade to allow for the immediate install-
these slower SAN storage arrays. This enables ation of a new, high-speed SAN infrastructure,
data centers to maintain the value of their with 4Gbps adaptors scheduled to be available in

installed hardware, where appropriate, integrating 3Q05%. This enables data centers with existing
it into an ILM architecture, creating a multi-tiered DS4000 arrays to create a multi-tier SAN
environment. 4Gbps SANs also provide an ideal architecture with DS4800, DS4500, and DS4400
framework for consolidation. all participating in an ILM environment.

In addition to simplifying your infrastructure . .
. Implifying your Het The DS4800 Configurability

The DS4800 adds outstanding scalability,

2 . >
See The Clipper Group Explorer dated performance, and resiliency to the data center
May 24, 2005, entitled Faster SANs Arrive for the Data

Center — 4Gbps Fibre Channel Rolls Out and available at 3
http://www.clipper.com/research/TCG2005030.pdf. 4Gbps disk devices are being forecast for 4Q05 or 1Q06.
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Exhibit 2 — DS4800 Configurability
o Dual hot-swap controllers

o Eight 4Gbps host/switch ports

o Eight 4Gbps drive ports

o 4/8GB cache per dual-ctlr (16GB TBD)
e 512MB of memory

o Lithium lon battery for longer life in the
event of a power loss

e Dual 10/100 Ethernet ports for out-of-band
management

e Supports RAID 0, 1, 3,5, 10
e Supports up to 64 partitions

with enterprise-level configurability. (See Exhi-
bit 2, above.) Using the latest technology, the
DS4800 isolates the host interface in a front-end
daughter board. This makes the DS4800 easy to
upgrade and extensible for new advanced fabric
technologies.

The DS4800 supports up to 16 EXP100s with
250GB SATA drives at 7200 rpm or up to 16
EXP710s with FC drives®, with four EXPs
connected to two ports for redundancy. This
equates to a maximum capacity of 224 drives and
a maximum of 67TB of storage. The data center
can protect the investment made in existing
expansion drawers by connecting them to the
DS4800, which will automatically recognize the
proper attachment speed. The DS4800 allows
you to integrate both SATA and FC drives into
the environment, by drawer. The DS4800 con-
sists of three types of hot-swappable, field re-
placeable units (FRUSs), with a total of five FRUs
in the system, to facilitate easy repairs.

With 400MBps of bandwidth on each port,
the DS4800 will support up to 3,200 MBps with
4Gbps drives. Until these drives become avail-
able, the DS4800 will have a throughput of
1600MBps. This is twice that of the DS4500
because of the additional ports and improved
internal bus capability. In terms of transactional
throughput, the DS4800 has a rating of 550,000
IOPS for burst I/O rate cache reads using a 2Gbps
infrastructure. This is three times the rating of the
DS4500 (148,000) because of the number of drive
ports and the bus architecture. Projected perfor-
mance numbers with 4Gbps drives are not yet

4Currently, 2Gbps FC drives are available from 36.4 —
300GB at 10K rpm or 18.2 to 146.8GB at 15K rpm.

available.

In addition to the hardware configurability,
the DS4800 offers significant business continuity
functionality with resilient copy services avail-
able from IBM’s FlashCopy, VolumeCopy, and
enhanced remote mirroring options that include
Global Copy, Global Mirror, and Metro Mirror.
The DS4800 also offers automated storage man-
agement, integrated into the Tivoli storage
management functionality, to improve efficiency
and to lower the TCO further.

Conclusion

The IT industry is heading toward 4Gbps
technology. It will dominate the sales of new
storage infrastructure in enterprises of all sizes by
the end of 2006. It will become dominant in your
data center, as well. All new storage products
will be based on 4Gbps and your IT staff needs to
prepare their enterprise infrastructure to support it
as they upgrade and expand the enterprise storage
environment.

The DS4800 will enable you to not only lay
the groundwork for improved performance, but it
will also enable your IT staff to implement a
single, tiered SAN for an ILM architecture and
simplify the enterprise storage infrastructure,
reducing the TCO of the data center. An end-to-
end 4Gbps solution will minimize the impact of
mirroring on production environments and enable
backups to be completed with-
in their designated windows.

Before you add additional
2Ghbps infrastructure within the
enterprise data center, take a
look at the DS4800 and how it
can improve your cost/perfor-
mance today, while preparing
your SAN for the decade
ahead.

Copyright © 2005 by The Clipper Group, Inc. Reproduction prohibited without advance written permission. All rights reserved.



June 21, 2005 The Clipper Group Navigator' Page 5

About The Clipper Group, Inc.

The Clipper Group, Inc., is an independent consulting firm specializing in acquisition
decisions and strategic advice regarding complex, enterprise-class information
technologies. 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.

About the Author

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 decades in
server and storage product marketing and program management for Groupe Bull, Zenith
Data Systems, and Honeywell Information Systems. Mr. Reine earned a Bachelor of
Aurts degree from Tufts University, and an MBA from Northeastern University.

> Reach David Reine via e-mail at dave.reine@clipper.com or at 781-235-0085 Ext.
123. (Please dial ““123” when you hear the automated attendant.)

Regarding Trademarks and Service Marks

The Clipper Group Navigator, The Clipper Group Explorer, The Clipper
Group Observer, The Clipper Group C(4plsin’s Log, The Clipper Group Voyager,
and ““clipper.com’ are trademarks of The Clipper Group, Inc., and the clipper ship
drawings, “Navigating Information Technology Horizons”, and ““teraproductivity” are
service marks of The Clipper Group, Inc. The Clipper Group, Inc., reserves all rights
regarding its trademarks and service marks. All other trademarks, etc., belong to their
respective owners.

Disclosure

Officers and/or employees of The Clipper Group may own as individuals, directly or
indirectly, shares in one or more companies discussed in this bulletin. Company policy
prohibits any officer or employee from holding more than one percent of the outstanding
shares of any company covered by The Clipper Group. The Clipper Group, Inc., has no
such equity holdings.

Regarding the Information in this Issue

The Clipper Group believes the information included in this report to be accurate. Data
has been received from a variety of sources, which we believe to be reliable, including
manufacturers, distributors, or users of the products discussed herein. The Clipper
Group, Inc., cannot be held responsible for any consequential damages resulting from the
application of information or opinions contained in this report.

Copyright © 2005 by The Clipper Group, Inc. Reproduction prohibited without advance written permission. All rights reserved.



	Management Summary 
	 Data Center Storage Goals 
	The TotalStorage DS Family 
	The DS4800 Configurability 
	Conclusion 

