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Management Summary

When any parent goes shopping for a birthday or holiday gift for a creative child, one of the
first toys they will look at is Lego. These little bricks can be snapped together in an instant to
form whatever shape a child’s mind can imagine. Available in starter kits for just a few dollars
for the youngest hands, these bricks can be combined with other, more advanced sets to build
more complicated structures as the child grows into his teenage years. The Lego brick became
popular four decades ago, and those bricks sold in 1963 still interlock with kits made in 2007. In
addition to the basic brick building blocks, there are motors, gears, sensors, and mini-figures, an
entire infrastructure of components to combine; reshaping designs to meet an evolving imagina-
tion. Further, the Lego Company does not stand still; they continue to create new kits with new
elements, with those elements compatible with bricks from their parent’s youth. Other toy
manufacturers have copied the lego concept, introducing scalable toys that fit together in a
virtual plethora of ways, to provide hours of enjoyment. This concept has also been adapted to
the real world, the enterprise data center, in an attempt to simplify a complex IT environment.

The data center has become home to a heterogeneous set of mission-critical application and
infrastructure servers, supported by any number of communications and storage devices, inter-
connected by a tangled web of 1/O cables and power cords, creating a complex, administrative
nightmare. The IT staff is attempting to manage multiple environments where mission-critical
legacy applications run under UNIX, print and file services utilize Windows, and other back-
office services take advantage of the low-cost and availability of Linux applications. In fact, the
data center has become home to an architecture where each new application generates the
requirement for a new server, regardless of the fact that none of the servers already wasting
thousands of kilowatts of energy are running anywhere near full capability. In fact many (most?)
of the servers in the data center utilize less than 20% of their processing capacity. About five
years ago, technology can riding into the enterprise data center on a scalable white horse named
“Blade”. IT vendors all used variations of this theme to introduce BladeCenter, BladeSystem,
BladeFrame, etc. One theme was common: you can consolidate, simplify, and virtualize the
enterprise data center. However, what about the small- and medium-sized business - the SMB?
No one had an economical solution that would
enable the SMB to blade a smaller environ-
ment, and enable it to grow with Lego-like
simplicity. Now, IBM has. With the introduc-
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The SMB Data Center

The SMB data center faces many of the
same pains as the enterprise data center:

e Inefficient utilization of server processing
resources;

e Excessive server sprawl;

e Costly administrative overhead; and — most
significantly—

¢ Insufficient energy to run and cool the data
center.

Taken from the view of the CxO, the data cen-
ter must reduce the total cost of ownership
(TCO) of the IT infrastructure.

Your enterprise is under attack from the
complexity of out-of-control server proliferation
that has resulted in server installations running at
utilization rates well under 20%. The IT staff
has deployed over-provisioned platforms, with
direct-attached storage devices (DAS), to run
one specific application after another. They
consume too much valuable floor space and
waste too much of the energy required to both
run the platforms and, at the same time, the air
conditioning necessary to cool the data center.
Server proliferation is also a major factor in the
administrative complexity that burdens your data
center staff. Server sprawl forces you to increase
the staff necessary to manage your network of
server and DAS connections. All of these
factors are damaging the bottom line. The data
center must find a way to simplify the de-
ployment, maintenance, and management of
mission-critical and business-critical appli-
cations.

Increased traffic from expanding Internet
usage is increasing the need for processing
capacity and high-performance communication.
The IT Director has learned to cope with the
acquisition costs associated with the increased
workload, but is having budgeting issues with
the recurring costs associated with these acqui-
sitions, i.e., hardware maintenance, floor space,
administration, and energy, to name a few.
These are the greatest constraints to growth.
IT consumes over 75% of the energy in an
average office.! With the recent increase in
utility rates, depending upon where your data
center is located, it can cost more to run your IT

! See the March 31, 2007, issue of Clipper Notes entitled
Reducing Cost and Improving Performance — Consolidating
the Smaller Data Center, which is available at
http://www.clipper.com/research/TCG2007049.pdf.

infrastructure for one year than it did to purchase
it. You do not have to belong to the eco-sub-
culture to see the advantage of improving the
utilization of the IT environment within the
SMB data center. These expenses affect the
TCO of the IT infrastructure and reduce the
profitability of the enterprise, big or small.
Limitations in electrical power are even influ-
encing the ability of the enterprise to respond to
mission-critical demands, especially when the
local public utility tells you that they cannot sup-
ply your data center with the electricity needed
to be competitive, regardless of the cost per
kilowatt-hour.

The obsolete servers in your environment
(systems more than one generation old) typically
use single-threaded commodity processors from
Intel or AMD. Traditionally, they measure per-
formance as a function of CPU clock speed. A
2GHz Xeon server is better than a 1GHz Xeon,
and a 3GHz Xeon is better than a 2GHz model.
Unfortunately, the higher the clock speed, the
more energy is required, often upwards of 120 to
150 watts for the CPU alone, and thus generates
more heat. With the total cost of energy
rising, the cost of powering and cooling an
SMB data center can become prohibitive.
The existing performance-centric chip design
philosophy no longer matched the needs of an
evolving data center requirement for reduced
infrastructure costs.

The data center staff needs to find a way to
change the server paradigm in order to reduce
the wasted resources, both electrical and per-
sonnel. They need to find ways to minimize the
number of servers and storage devices dotting
the enterprise communication landscape, and
better utilize those resources that remain. Con-
solidation is one method that has already
been accepted within the confines of the
enterprise data center and is now moving into
the SMB arena, virtualizing more of the
mission-critical applications on fewer, more
performant systems, especially those con-
structed around the new blade architectures.
Implementing these programs enables the
SMB data center to change from a scale-out
environment to a scale-in architecture.

IBM has developed a full set of blade chassis
with an Open Fabric approach to enable the
mission-critical application environment to
interoperate seamlessly with the enterprise data

Copyright © 2007 by The Clipper Group, Inc. Reproduction prohibited without advance written permission. All rights reserved.
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and storage networks. IBM’s BladeCenter’
(BC) alleviates the IT sprawl that has over-
taken the data center. With a single interface,
the IT staff can minimize the number of inter-
faces and complex tools that have been putting a
burden on their personnel and driving up man-
agement costs.

The IBM BladeCenter Family

Over the past five years, IBM has obviously
devoted a lot of thought and R&D into the
implementation of a compatible family of blade
servers to meet the challenges presented by the
rampant proliferation of servers in the data
center and the availability of energy to run and
cool the data center. Heterogeneous server
growth has led to complex management issues,
not only of the IT network, but of the energy
infrastructure as well.

IBM responded to these challenges with the
introduction of four modular, easy-to-deploy
blade offerings, based upon open standards for a
flexible business foundation, including: Blade-
Center E, BladeCenter H>, BladeCenter T, and
BladeCenter HT. All of them utilize the latest
technologies to:

e Increase the performance capability of each
blade;

e Provide a robust and reliable environment
to ensure no-single-point-of-failure;

e Use less power to run a consolidated
environment;

e Implement a multi-core architecture to
maintain, or reduce generated heat; and

e Enable the broadest and most reliable
networking and storage I/O with Blade-
Center Open Fabric, an integrated server
I/O portfolio that offers the most open,
high-performance and comprehensive inter-
connects, and management tools.

2 See The Clipper Group Navigator dated November 20,
2003, entitled IBM BladeCenter 2003 — Update on Promises
Made and an FEye to the Horizon, available at
http://www.clipper.com/research/TCG2003063.pdf.

3 See The Clipper Group Navigator dated February
8, 2006, entitled /BM BladeCenter H Improves Perfor

mance and Reduces Cost, available at
http://www.clipper.com/research/TCG2006008.pdf.

4 See The Clipper Group Navigator dated September 17,
2004, entitled Changing  the  Paradigm  for
Telecomm Offerings  —  IBM  Delivers  Next
Generation Network Solution, available at
http://www.clipper.com/research/TCG2004076.pdf.

Exhibit 1 — BladeCenter Chassis

e BladeCenter E — The original design, best
option for the enterprise to conserve energy
with the highest density;

e BladeCenter S — Newest model, designed
for ease of use in a small, distributed office;

e BladeCenter H — Designed for increased
performance while maintaining compati-
bility with the original design;

e BladeCenter T — A NEBS-compliant
“ruggedized” implementation, designed for
the rich functionality required in the
telecommunications industry; and

e BladeCenter HT — Designed to support
end-to-end NGN (next generation net-
working) applications for high-perfor-
mance, telecommunication needs.

See Exhibit 1, above, for a full description of
IBM’s BladeCenter chassis offering.

With the pending availability of BladeCenter
S, IBM is adding a fifth compatible Blade
chassis. Each chassis supports a wide variety of
server blades, based upon x86 technology from
both Intel and AMD, as well as a full set of
blades based upon IBM’s own POWER archi-
tecture to enable access to the large library of
AIX applications available. This enables the data
center to execute a diverse workload from a
single architecture, simplifying systems manage-
ment and increasing enterprise flexibility, while
driving down the IT TCO. In addition, they also
offer a wide selection of networking options for
Ethernet and Fibre Channel connections.

In order to assist the IT staff in deploying the
most energy-efficient solutions, IBM has devel-
oped a Power Configurator for both System x
and BC. This tool enables any enterprise to
maximize their resource investment. Further-
more, with IBM Power Executive the IT staff
can control energy costs on an on-going basis.
By monitoring real power consumption and
trends, the enterprise can save energy, moving
power to where it is needed through a power
virtualization capability.

In the data center, while it is quite clear that
one size does not fit all, all of the blade formats
to date have been geared to an enterprise class
configuration. With the introduction of BC-S,
IBM is now shifting their attention to the SMB,
providing a more compact, lower cost solution to
support small office environments.

Copyright © 2007 by The Clipper Group, Inc. Reproduction prohibited without advance written permission. All rights reserved.
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IBM BladeCenter S

BC-S addresses the needs of SMBs around
the globe. Specifically it delivers an integrated
business-in-a-box foundation with configurable,
shared storage in a compact 7U package, for a
standard 19” rack. While BC-E or BC-H will
support up to 14 blades, BC-S is right-sized to
six blades, of any type, and up to twelve sharable
SAS drives. In addition, it supports two Ethernet
switches and two management interfaces.

BC-S supports all of the server blades that
are available for the BladeCenter family. This
includes the HS2/ Intel quad-core 80W Xeon
blades, the LS2/ and LS41 AMD Opteron
blades, the JS21 POWER blades, and the 0S20
Cell blade. In addition, BC-S also supports the
HCI10 Intel workstation blade, to provide the
data center with all of the benefits of a desktop
or hosted-client. BC-S also supports a full set of
communications blades so that you can tailor
BladeCenter to your existing Ethernet or Fibre
Channel infrastructure requirements. This
includes blades from Brocade, Cisco, Nortel, and
Qlogic, all members of the BladeCenter Alliance
Program®, as well as IBM’s own 1Gb Ethernet,
1SCSI, and SAS blades.

Right-sizing the blade chassis enables IBM
to reduce the energy consumption of BC-S, as
well as reducing the cost. Since BC-S will not
be available until 4Q07, IBM has not yet
announced pricing; however, IBM has inferred it
will be around $5K for the chassis, one switch,
and one server blade. This should reduce the
acquisition and management cost by around
40%. Perhaps IBM is trying to change their
image from “Big Blue” to “Big Green”.

BC-S also supports IBM’s DS3200 disk
array for convenient and flexible storage. Easy
to setup and deploy, the DS3200 supports up to
48 SATA drives for 14.8TB of additional data,
with a high-performance SAS interface provid-
ing up to 3Gbps throughput. In addition, IBM
has also announced the availability of its next
generation local storage — a 16GB solid-state
drive with four times the availability of standard
drives configured with RAID-1. With no mov-
ing parts to fail, this drive consumes 87% less
power and generates less heat than conventional
drives. It operates like a standard disk drive, and

3 IBM has established BladeCenter with an open specifi-
cation, enabling all members of Blade.org to accelerate the
development of new solutions to increase end-user choice.

installs in a standard drive bay.

With an office-friendly 110v power require-
ment, BC-S is simple to deploy in just three
steps: unpack it, plug it in, and run the
installation wizard with “select and click” con-
figurability. Using the Advanced Management
Module with Open Fabric Manager, the IT staff
can manage, control, and install the chassis from
a single point, pre-configuring LAN and SAN
connections and automating blade failover.

Conclusion

An XL T-shirt will fit just about anyone, but
not very well. One size of anything will not
necessarily do the job right. It may; even a bro-
ken clock is correct twice a day, but it is better to
acquire a product sized to fit your needs.

The blade architecture is right-sized to fit the
SMB enterprise. With Lego-like efficiency, the
data center can configure a BladeCenter S in a
snap, to deploy an energy-efficient system.
What’s more, the SMB with plans for growth
can easily adapt to new environments, protecting
enterprise investment. The BC-S components
are compatible with all other members of the
BladeCenter family. The enterprise can start
small and grow, into a BC-E or other IBM blade
chassis. With an eco-friendly architecture, any
SMB can control today’s energy consumption,
ensuring that the business can continue to grow,
while maintaining expenditures within the con-
straints of an already tight budget.

Whether you are consolidating a small data
center or expanding into a new branch office,
BladeCenter enables the SMB to make the right
choice, not only from IBM, but also from a host
of over 90 companies that have chosen to
develop products compatible with the Blade-
Center architecture. The SMB now has the same
opportunities as the larger en-
terprise to migrate to a bladed
environment. If you are look-
ing to consolidate and econo-
mize in your data center or a
small office environment, take
a look at BladeCenter S, it
may be the building block that
you have been seeking.
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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 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.

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
Arts 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 Caplain’s Log, The Clipper Group Voyager,
Clipper Notes, 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
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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 © 2007 by The Clipper Group, Inc. Reproduction prohibited without advance written permission. All rights reserved.



	Management Summary
	 The SMB Data Center
	The IBM BladeCenter Family
	IBM BladeCenter S 
	Conclusion


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


