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Management Summary

We all seek a perfect world. The luxury automobile that gets 100 miles per gallon, with gasoline
priced at $.99 per gallon, or less. Would you like a delicious chocolate dessert that has only 10 calories
and no grams of fat? How would you like atree in your back yard that grows $20 bills? Y ou need to
go shopping — just go out back and pluck a few “leaves’ off the tree and enjoy yourself at the mall.
Usually, when we fantasize about perfection, we dream of a biblical paradise such as The Garden of
Eden, or the “stately pleasure-dome” of Xanadu as described by Samuel Coleridge in Kubla Khan.
Very rarely do we associate “a perfect world” with an enterprise data center.

If there is one word that you would not use to describe the enterprise data center, it isidyllic. With
server sprawl running rampant, the data center is being overrun by a variety of under-utilized, open
systems servers, obtained from diverse vendors, and deployed with a single application and, in effect,
taking advantage of only 15%-20% of the enterprise investment in compute capability. In addition,
each of these servers has access to its own data storage array, either internal to the server platform, or
cabled to it in a Directly Attached Storage (DAYS) configuration. Instead of a Garden of Eden, thel T
staff must deal with dedicated idands of storage in a turbulent sea of complexity. In order to
smplify the management and maintenance of this diverse processing architecture, the enterprise has
authorized the ClO to consolidate both the server and storage environments in an attempt to lower the
total cost of ownership (TCO) of the IT infrastructure. The CIO expects this consolidation, and vir-
tualization, of the infrastructure to reduce the number of platforms, and complexity, in the data center,
aswell asimprove its reliability and stability, reduce the administrative overhead required to manage it
and reduce the amount of energy required to run and cool the environment. While the CIO may expect
these changes to lower the TCO, they are not expected to recreate Eden. However, RAID, Inc,, a
storage provider for the high-performance computing (HPC) market, as well as many government
agencies, has delivered their version of Xanadu to help their high performance and government
accounts create amore reliable, and less expensive, storage architecture.

Developed in conjunction with NEC, Xanadu was designed to be a modular, open systems storage
array, configured with SAS and SATA drives for
high performance and scalability, but aso en-
gineered for the highest levels of reiability and
availability normally found in Fibre Channel

(F.C) arrays, required by the IT staff to ensure |, HPC Data Center Storage Needs........... 2
data integrity. RAID specified Xanadu to provide » Who is RAID, INC. ......cvvveveiiiiiiiiiiiiiiiiiinnns 2
the same data_protgctlon as F.C. drl\{es, including »> The Xanadu Storage Array..........ccceeeeeees 3
protection against silent data corruption. To learn )

> CoNCIUSION .o 3

more about Xanadu, please read on.
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HPC Data Center Storage Needs

The rampant proliferation of open systems
servers and storage platforms within the data center
has created an enormous problem for the data center
gaff. With the typica older x86 server only using
15% to 20% of its computationa capability, the IT
daff is wasting a sgnificant amount of their IT
resources, not to mention the energy required to
keep this complex network of servers and storage
platforms operational, and talking to each other. By
consolidating multiple servers onto a new multi-soc-
ket, multi-core platform, and by virtuaizing mul-
tiple applications onto a single processor, or asingle
core, the typical data center can make better use of
their IT dollars and reduce the carbon footprint of
their IT infrastructure. The consolidation of the in-
fragtructure, however, aso implies a paradigm shift
for the storage environment. Instead of multiple
platforms, each with itsown internal or DAS storage
arrays, the data center must now create shared pools
of daa, diminating the isolated idands, consolida
ting sorage onto storage area networks (SANS),
with data arrays deployed to service dl of the appli-
cations accessing them.

What are the implications? Fird, with dl, or a
mgor portion, of the storage on a single array, the
reliability of that platform becomes sgnificantly
more important. A single falure of a shared storage
aray can create sgnificant damage to the operation
of the enterprise. Any enterprise that is totaly de-
pendent on a storage array must be sure that they
deploy a system with the highest level of reliability
and availability to ensure business continuity for
their environment. Fortunately, there are many stor-
age platforms, from a variety of Tier 1 storage pro-
viders, that can satisfy the reiability needs of any
enterprisec DMX from EMC, DS3000 from IBM,
and the XP family from HP's SorageWorks, to
name afew. Unfortunatdly, these high-end F.C. ar-
rays come with very large price tags, making them
much less atractive to the enterprise with a require-
ment for reiability and scalability, and a limited
budget.

Data integrity is a mgor issue for every en-
terprise, especidly dedling with High Performance
Computing (HPC), as wel as many government
agencies, that consgder a single read error “one too
many”. Performance and scalability are two more
factorsthat areimportant. With the Tier 1 solutions,
you can get the fagtest F.C. drives, running a 15K
RPM. For many data centers, however, the high
capacity, yet lower speeds, of a Tier 2 solution (with
SATA drives) meet the enterprise performance
requirements, but lack the necessary reiability to
meet corporate demands. The newer SAS drives,

with less capacity than SATA drives, have more
functiondlity, but not the same astheir F.C. brethren.
Furthermore, the new storage platforms must meset
the same “green” standards as the server network;
wasted energy Smply is not acceptable.

Data integrity, however, must be the centra
focus behind the riability of the IT infrastructure.
If you cannot trugt the data input into appli-
cation processes, you certainly cannot trust the
results obtained! When applications receive data
from their sorage system that is corrupted, it leads
to incorrect results or worse, system crashes. Even
though disk arays include many layers of error
checking and correction gpplications, users dill
recelve erroneous data as a result of misdirected
writes, torn writes, data path corruption, and parity
pollution. ThelT staff hasto cope with aset of disk
errors that are not caught by the integrated error
checking from the drive, itsdf. These dataerrors go
undetected without read verification after writing or
regular searching for anomaies, and therefore go
unreported. They are referred to as Slent data fail-
urest, even though the cause of the failure might
have been afailed write. Thisslent data corruption
isdifficult to detect and diagnose and, unfortunately,
is fairly common in systems that do not have an
extended data integrity feature (EDIF) to protect
agang these errors.

So, what is a ClO committed to changing the
operationa paradigm of the data center to do? Well,
one thing the CIO can do is to broaden his or her
perspective and look outside what could be deemed
the mainstream of storage providers and checkout
RAID, Inc., a dorage solution provider with a
unique perspective on SATA storage rdiability.

Who is RAID, Inc.?

If I wereto ask, “What isRAID?" many people
might rightly answer thet it is a Redundant Array of
Independent Disks. “Who is RAID” is a very dif-
ferent question. One might assume they are an aro-
gant company trying to clam that they invented
RAID technology. A better answer would be that
they are a technology provider intent upon improv-
ing upon RAID technology to provide atruly 100%
customized, secure, storage solution.  Founded in
1994, RAID has positioned itsdlf to solve the unique
sorage problems of HPC data centers, dong with
enterprises, government agencies, and educationa
inditutions. RAID’s goal is to ensure the avail-

! see Slent data corruption in SATA arrays: A Solution,
by Josh Eddy, NEC, August 2008, and available at
http://www.raidinc.com/pdf/Silent%20Data%20Corruption%
20Whitepaper.pdf.
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ability of trusted critical digital content, in real-
time, all the time. Ther drategy is to provide the
industry’s only concierge service and support
modd, to ensure the highest leve of persondized
service and support to resolve any issue. Based in
Massachusetts, RAID, Inc. has the industry’s first
Sorage Network Operations Center, and the only
redl-time monitoring and managed service offering,
SorageWatch, that not only lowers the TCO of the
data center, but aso increases data avalability.
With a technica support center operating on a
24x7x365 basis, RAID recognizesthe critical nature
of each customer’ s sorage assets, assgning a dedic-
ated support team to handle any issue that interferes
with the delivery of criticd data to the server net-
work. In fact, a persona support engineer can be
assigned, in order to build aleve of trust and ddliver
dedicated support and a continuity of knowledge
about the deployed plaiforms. These building
blocks have enabled RAID to develop leading-edge
solutions and services that assure performance, relia
bility, and functiondity. With a “customer-first”
philosophy, RAID has become an industry leader.

Now, RAID has teamed with NEC to deliver an
improved storage foundation, a complete storage
solution based upon the most reliable storage plat-
form available, Xanadu.

The Xanadu Storage Array

Xanadu, based upon the D3 verson of NEC's
D-Series storage array?, is a 2U, modular, rack-
mount storage solution designed with the reliability
and availability features required by the most so-
phisticated data center, but populated with industry-
gandard SAS and SATA HDDs, either DASor ona
FC dorage area network (SAN). With up to 12
drawers, with 12 HDDs in each, Xanadu can sup-
port up to 144 TB of misson- or business-critica
data, with 1TB SATA drives. On the other hand,
the data center can deploy Xanadu in a dngle
module and as few as three 73GB SAS drives,
growing as required, when required, on demand,
with dynamic provisoning to preserve resources
and protect enterprise investment. Xanadu can
support 4-12 4Gbps FC host interfaces, with four
3Ghps SAS interfaces to the drive enclosures, for a
throughput of 12Gbps. Xanadu employs complete
redundancy at the component level with an optiond
battery backup cache to protect the system in case of
power falurefor up to 72 hours. With SATA drives
ingtaled, Xanadu supports a RAID TM triple mir-

2See The Clipper Group Navigator dated
April 18, 2007, entitted NEC D-Series Sorage Line Spans
Midrange Through High End, which is avalable at
http://www.clipper.com/research/TCG2007060.pdf .

roring architecture, in addition to standard RAID 5
and RAID 6, to protect enterprise data. Moreover,
Xanadu provides the staff with an EDIF that cal-
culates a Data Integrity Field (DIF) for each disk
sector. This DIF acts like a super-checksum and is
checked on the read and write of every sector to
identify corrupted data. Thus, EDIF can aso avoid
the problem of parity pollution that prevents the
detection of dlent data corruption that other arrays
do not. With SAS drives, Xanadu dso supports
RAID 0, 1, 10, 3, 3DP (Double Parity), and 50.
Xanadu dso comes with NEC's sdlf-hedling Phoe-
nix technology to monitor Xanadu continudly for
any abnorma behavior that could indicate an immi-
nent failure. Xanadu can diagnose and repair most
drive failures dynamicaly. These features provide
the data center with the data integrity and scaability
they require to manage and grow aviable data store
without affecting the availability and performance
the enterprise requires.

Xanadu dso enables the data center to lower
TCO and presarve vauable natural resources by
reducing power consumption. With the adoption of
MAID? technology, Xanadu can power off disks
that are not in use, reducing the waste of eectrica
energy on devices not needed by current gppli-
cations.

Conclusion

The enterprise IT daff is congtantly seeking
innovative ways to reduce the TCO of the daa
center. Increasing the scadability and performance
of the SAN, while a the same time smplifying its
management, is one way to accomplish that. How-
ever, no cost reduction technique will be of vaue if
it adversdy affects the reiability and availability of
the digital assets of the enterprise.

With Xanadu, RAID Inc., ddivers the type of
reliability required by the data center for a trusted
environment. Xanadu delivers the dataintegrity and
scaability that any enterprise or government agency
requires to enable it with dynamic scaability while
reducing energy consumption. Xanadu protects the
enterprise investment in storage
capacity a thesametimethat itis
helping to protect the environ-
ment. If your data center needs
to provide the highest levels of
data integrity with the lowest
TCO, it may not be paradise, but
Xanadu will certainly ease the
burden on your IT saff and im-
prove the quality of datadelivery.

Massive Array of Idle Disks.
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