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Management Summary

We livein an erawhere we have been told repeatedly that bigger is better. A big car isasymbol of
success — a limo is even better! Our home entertainment systems have to have the biggest possible
screen — with high-definition and surround sound with the largest speakers that can blast out music with
100 watts per channel. Even our fast food has to fit thisimage. 1t is not enough to have a Big Mac; we
have to have the burger with the king-size fries and largest soft drink. Fortunately, sanity usually does
prevail in restoring some semblance of order, and size, to our lives. With the cost of gas rising again,
fuel economy and hybrid engines have conquered our macho ego and replaced the gas-guzzlers with a
more environmentally sound means of transportation. With our waistlines expanding in response to too
many requests to “supersize that”, our vanity, and doctor’s orders, lead us to the salad bar and a more
sensible diet. Technology has even enabled all of the audiophiles amongst us to reduce the size of the
speakers in our sound systems with something a little smaller and less damaging to our ears. In fact,
technology has enabled us to replace that portable Boom Box with an iPod which can fit in a pocket.

Technology and innovation have also come to the rescue of the enterprise data center where vir-
tually uncontrolled growth in storage requirements have forced the IT staff to supersize every storage
array throughout the enterprise, centralized or distributed, in order to be able to handle the needs of the
information generation. And make no mistake about it: the data center does need to be rescued!
With increased costs for energy, and a limited amount available, the IT budget is being stretched to the
limit in order to power and cool a data center containing storage arrays in every available nook and
cranny. Floor space is another factor, as the IT staff tries to meet capacity requirements within the
confines of an aready bulging data center, staving off the impending doom, and millions of dollarsin
capital investment, for a new data center. The IT staff is always looking for ways to minimize space
and power, while at the same time, striving to satisfy performance and capacity requirements.

IBM is one of the companies that have recognized the need to not only consolidate data center stor-
age, but to reduce the amount of array capacity required to store multiple copies of business-critica
information, both unstructured and transactional. One way to accomplish thisis through the innovative
technology of data deduplication, a subject of increasing popularity throughout the high-tech industry.
Rather than attempt to reinvent the wheel and develop another set of data deduping algorithms, IBM
acquired one of the leading lights in data dedupli-
cation artistry, Diligent Technologies Corporation.
IBM has integrated their architecture into a frame-
work of IBM infrastructure components to enable
the deployment of the TS7650 ProtecTIER De- |, Coping with Data Center Storage Pain.... 2
duplication Appliance as part of a dynamic infra-
structure to simplify storage management and
reduce the total cost of ownership (TCO) of data g 'Igh(ej IBII\.A TtS.765£ PrlptecTIER
center storage. To learn more about the TS7650, eduplication Appliance ..........................
please read on. > CoNClUSION ..., 7
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Coping with Data Center Storage
Pain

Server sprawl and rampant storage growth
are putting a serious strain on the IT budget of
every enterprise. Data centers around the globe
are addressing server sprawl with a concerted
effort to consolidate their underutilized applica
tion platforms on new, multi-socket, multi-core
open systems servers. This enables the IT staff
to reduce the TCO of the server infrastructure
by reducing the number of systems in service,
freeing up floor space, reducing the administra-
tive staff, and reducing the amount of energy
required to run and cool the data center. Unfor-
tunately, server consolidation does not solve
the problem of rampant growth in storage, es-
pecially in the area of the backup of unstructur-
ed data consisting of email, video, and images,
such as x-rays and MRIs. In the midst of a
downward economic spird, the IT staff has to
get control of storage requirements and limit
the impact on the data center’ s budget.

Storage requirements are growing at a rate
of anywhere from 50% to 100% annualy,
depending upon such factors as enterprise poli-
cies for backup and recovery and the require-
ments of your enterprise to adhere to standards
and comply with government regulations re-
garding retention. In fact, IBM has estimated
that the world is now generating 15 new peta-
bytes of information daily. Traditional data
centers have been using tape as the media to
accomplish backups and recoveries, as well as
archive data to preserve history and protect the
enterprise in the event of litigation. In recent
years, however, many enterprises have moved
to a disk-to-disk (D2D) architecture for their
backup and recovery requirements in order to
meet enterprise SLASs for performance. Unfor-
tunately, the unprecedented growth in storage
requirements has put the IT budget in jeopardy
from both acquisition and operationa stand-
points.

What are the dgignificant storage pains
points that are threatening the data center and
giving storage administrators Excedrin head-
ache #1? First, and foremost is the fact that
enterprise backups take too long — not only the
full weekly backups that can consume the bet-
ter part of a weekend, but also the incremental
backups that can cause significant delays in the
nightly mission-critical activity. Not far behind
the backup dilemma is the unmistakable grief
caused by sow recoveries. If your servers are

down because of lost data and you can not
process customer transactions, you may lose
those customers to competitors who are opera
tiona. In addition to these stresses, the data
center staff also faces the constant battle with
the human element, i.e,, the additional staffing
required to manage the process and media, as
well as the issues surrounding the measurement
of backup and recovery success.

One way to control the amount of data be-
ing backed up isto move older files and data to
an archive and out of the mix of active data
The IT saff can and should take advantage
of the long-term retention characteristics of
tape to take advantage of reduced acquisi-
tion and operational costs' for archiving
purposes. Tape providesthe enterprise with
a cost-effective solution to deal with the
capacity required for archiving and is re-
movable and transportable to support dis-
aster recovery requirements. With the inno-
vative features of LTO-4, such as WORM? and
data encryption, incorporated in products such
as IBM’s TS2340 LTO Ultrium 4 drive®, the
data center can achieve long-term compliance
with financial and regulatory requirements and
reduce the size of the active data. The require-
ments for short-term retention, on the other
hand, are completely different. The data cen-
ter needs to commit the right balance of
high-density tape for archive and high-per-
formance disk for the backup/recovery
process.

The most typica environment for short-
term data retention is enterprise backup. Inthis
environment, performance, as opposed to capa-
city and cost-efficiency, is the gating factor.
Backups must be fast; recoveries even faster.
In order to avoid interference with mission-crit-
ical applications, backups must be initiated and
completed within a specified window of oppor-
tunity. If the incremental or full backup is not
completed when the mission-critical applica-
tions need to come back on line, the data center
runs the risk of violating their own policies and
losing acritical checkpoint.

! See the issue of Clipper Notes updated October 21, 2008,
entitled Disk and Tape Square Off Again — Tape Remains
King of the Hill with LTO-4, and available at
http://www.clipper.com/research/TCG2008057.pdf.

< Write Once, Read Many.

3See The Clipper Group Navigator dated August 2,
2007, entitled A Tape Solution for Every Sze Enterprise —
IBM Adds LTO-4 to Tape Family, avalable at
http://www.clipper.com/research/TCG2007077.pdf.
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One mgjor factor that is having the biggest
impact on the growth of enterprise storage is
the backup of identica data segments on a
nightly and weekly basis. Redundant data is
rapidly becoming one of IT’s biggest head-
aches, and biggest opportunities. It increases
acquisition costs, wastes energy, and clogs the
storage 1/0. One way the IT staff can reduce
the amount of data that needs to be saved, and
therefore the length of time required for the
backup, and the recovery, is by eliminating the
backup of identical data through data dedupli-
cation. You only back up the same data
once!

The Advantages of Data
Deduplication

In order to reduce data proliferation, many
enterprises are now deploying data deduplica-
tion software to eliminate redundant copies of
the same data, reducing it to a single instance.
In the deduplication process, duplicate copies
of the same data are deleted, leaving only one
instance to be stored. However, indexing of all
datais still retained in the event that data needs
to be recovered. Deduplication can significant-
ly reduce the required storage capacity since
only unique data is stored. For instance, if an
email system containing 100 instances of the
same 1IMB attachment is being backed up, al
100 instances would be saved, requiring 100
MB of disk capacity. With data deduplication
installed, only one instance of the attachment is
actually stored. Each additiona occurrence just
references the one saved copy. In this case, a
100MB storage requirement would be reduced
to just IMB. Now imagine the amount of stor-
age required if the data center is doing a full
backup weekly. The 100MB storage require-
ment would quickly expand to 5,200M Bs!
With data deduplication deployed, only 1IMB
of capacity would be consumed. This savings
cannot be assumed for al storage environ-
ments. TheIT staff needs to examine their data
structure closely to determine if data deduplica-
tion can provide them the same type of savings.

If your backups do contain duplicate da-
ta, then it is easy to see the benefitsthat data
deduplication can provide to the enterprise
in terms of reduced storage requirements,
improved SLASs, and reduced TCO. With
reduced acquisition costs - and reduced power,
space, and cooling requirements — a D2D en-
vironment becomes more suitable for primary

backup and restore and for retention that can
easily extend to months. With backup data on
disk, the recovery SLA is higher, tape media
handling errors are eliminated, and multiple re-
covery points become more atractive. Data
deduplication also reduces the amount of data
that must be transmitted across the network for
remote backups, replication, and disaster
recovery.

Data deduplication is an innovative tech-
nology that can deliver the storage con-
solidation and, therefore, the economic ad-
vantages of reducing the TCO of the storage
infrastructure. For Enterprises backing up
large amounts (more then 20TB nightly), the IT
staff can choose to acquire data deduplication
software from an ISV and integrate it, along
with an open systems server and storage man-
agement software, themselves. However, for
mid-range customers, the acquisition of a pre-
integrated data deduplication appliance, such as
the System Storage TS7650 ProtecTIER Appli-
ance from IBM, makes more sense to enable
the enterprise to hit the ground running.

The IBM TS7650 ProtecTIER
Deduplication Appliance

Pre-configured for rapid deployment into
an existing backup environment, the TS7650
ProtecTIER Deduplication Appliance inte-
grates a server, storage, data deduplication soft-
ware, and all of the cables and switches needed
to improve backup and recovery operations for
turnkey operation. Taking advantage of best-
of-class technology from IBM, the TS7650 was
designed to dramatically improve backup and
recovery operations, with up to 500 MB/s or
more of inline* data  deduplication
performance. It consists of the following I1BM
infrastructure components:

e |IBM’sProtecTIER software with patented
HyperFactor deduplication technology;

e A System x server configured with (18)
2.66 GHz Xeon cores, 24GB of RAM
memory and 4GB Fibre Channel (FC)
HBAS,

e AnIBM Storage Controller with 450GB
FC drivesrunning at 15K RPM; and

e AnIBM TS3000 System Consolefor call
home and remote support.

4 nline processing is more efficient than the post-process
mode used by many data deduplication I1SVs.
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The TS7650 ProtecTIER Deduplication
Appliance is ascaable solution, with up to 1PB
of physical storage®, and is available in four
configurations (see Exhibit 1, to the right) to
meet a variety of needs from a mid-sized IT
environment to an enterprise data center. The
TS7650 can emulate up to 12 virtua tape li-
braries (VTLSs), 256 virtual drives, and 125,000
virtual cartridges. It can scale from 7TB to
36TB, without changing the frame. Two Pro-
tecTIER nodes can be clustered together to
increase availability and to meet the most de-
manding data center performance requirements,
scaling up to 1000MBY/s.

ProtecTIER is based on IBM’s HyperFact-
or deduplication technology, which is a paten-
ted pattern recognition algorithm designed to
reduce storage needs by up to a factor of 25,
significantly reducing TCO for the data center.
This unique technology provides enterprise-
class data integrity, while not relying on risky
hashing algorithms. ProtecTIER requires no
client or host agent, enabling more processor
timefor critical applications.

The various configurations can be sized
and priced to serve a host of enterprise require-
ments. An SME can install alow-cost entry so-
lution with 32 Fibre Channel spindles and up to
7B of capacity to deliver the precise level of
performance and capacity required. That con-
figuration is available for approximately $100k.
A larger enterprise can scale the performance
and capacity to meet their specific needs.

As an dternative, IBM can aso ddiver
data deduplication in a pure software form,
integrated within the Tivoli storage product
family. They aso have a network of strategic
partners who can be engaged to assist in the
deployment of any complex I T integration.

Conclusion

With the acquisition of Diligent Corpora
tion, IBM has put itself in the rather unique
position as the only vendor that can offer to the
enterprise a complete backup/recovery solution
with servers, disk, tape, software, and data
deduplication technology. They can support
any deduplication environment, with a pre-
viously announced TS7650G ProtecTIER De-
duplication Gateway, the new TS7650 appli-
ance or with deduplication software from the

51PB of physical capacity can support up to 25PB of user
data.

Exhibit 1 — TS7650 ProtecTIER

e Entry-Level — An appliance with asingle
System x server and up to 7TB of capa
city and up to 100MB/s or more inline
data deduplication;

e Mid-Level — An appliance with a single
System x server and 18TB of capacity,
scalable to 36TB, and up to 250MB/s or
more inline data deduplication;

e High-End — An appliance with a single
System x server and up to 36TB of capa
city and up to 500MB/s or more inline
data deduplication;

e Cluster Configuration — Thisis a high-
availability model with two System X
servers in an active-active configuration
with up to 36TB of capacity and up to
500MB/s or more inline data dedup-
lication

Source: 1BM

Tivoli Sorage Manager portfolio. IBM does
not have to squeeze your data center pain into
any single solution, as some of their com-
petitors have to do. They have multiple solu-
tions to solve the specific problems of your
data center, and with a record of innovation in
both server and storage technology, they can
keep your enterprise current with the latest
advancementsin IT.

ProtecTIER is a true enterprise-class
data deduplication solution designed to meet
the data protection requirements of any
dynamic infrastructure. It provides industry-
leading deduplication performance, capacity,
data integrity, reliability, and scalability with
the use of FC drives as opposed to the SATA
devices found in many competitive solutions.
It can lower the TCO of any enterprise infra-
structure significantly, compared to the costs of
a standard VTL solution without data dedupli-
cation. Acquiring a preinte-
grated appliance from IBM
enables the data center to
control costs and take advan-
tage of IBM’s experience in
solutions and  services.
IBM’s TS7650 ProtecTIER
Appliance might be the
answer to your data center’s
pain aswell.
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The Clipper Group, Inc., isan independent consulting firm specializing in acquisition
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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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