IBM Case Study

University of Bristol powers up new
IBM supercomputer

Founded in 1876, the University of
Bristol is a leading UK academic institu-
tion, with almost 12,000 undergraduate
and 6,500 postgraduate students
across six schools.

From the late 1990s onwards, individual
University departments had taken
advantage of low-cost clustering
technology to build their own high-
performance computing environments.
As the servers became heavier, hotter

and hungrier for electricity, this distrib-

o S o uted model became less and less
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viable, and the University looked to cre-

ate a central supercomputing resource.

Overview
The University sees supercomputing as
B Challenge B Key Benefits basic infrastructure for the whole institu-
The University of Bristol wanted to Peak performance of approxi- tion, rather than just a specialist tool for
increase the speed and capacity mately 38 TFlops, supporting traditional areas such as mathematics
of its supercomputing facilities. faster and more detailed compu- and engineering. Arts and humanities
The existing data center lacked tational research; compact, researchers are beginning to use
the necessary floorspace, power energy-efficient supercomputer; computationally demanding research
and cooling facilities to house the robust and highly scalable methods and more than 40 individual
planned solution. solution. groups across four schools were
B Solution involved in the business case for a new
The University built a new supercomputer.

3360-core supercomputer—
called BlueCrystal—based on
IBM System x™ servers with
ClearSpeed acceleration cards,
housed in a new data center
designed and constructed by
IBM Global Technology Services
and incorporating APC
InfraStruXure® water-cooled

racks.



Dr lan Stewart, Director of Advanced
Research Computing at the University
of Bristol, comments: “Our plans for a
new large scale cluster required a new
data center with appropriate floorspace
and modularly expandable power and
cooling to allow for future growth in
both cpu and storage. IBM won the
contract for both elements, giving us a
seamless single-vendor solution that
combines performance and scalability
with cost-efficiency.”

Winning on price-performance

The University of Bristol specified the
basic architecture for the new super-
computer, then invited vendors to
propose their best solution for the avail-
able budget. Says Stewart, “The

IBM System x platform offered excellent
build-quality and price-performance,
but what really won us over was access
to IBM expertise and programs such as
the IBM Academic Initiative. IBM clearly
had the strongest heritage and interest
in high-performance computing, and
could add significant value beyond sim-
ply providing the best hardware.”

IBM has run a number of training work-
shops for the University, and the two
organizations are collaborating on proj-
ects, including porting one of the
University’s flagship codes—for model-
ing helicopter rotors—to the IBM Blue

Gene platform. The University also ben-

efits from access to IBM Cell processor
technology, which it is considering for

use in molecular simulations.

“The IBM System x
platform offered
excellent build-quality
and price-performance,
but what really won us
over was access to
IBM expertise and
programs such as the
IBM Academic

Initiative.”

—  Dr. lan Stewart, Director,
Advanced Research Computing
University of Bristol

High speed, low power

In addition to supplying the main
3360-core cluster, IBM built two
clusters for the University’s Earth
Systems modeling group, BRIDGE
http://www.bridge.bris.ac.uk/—one with
16 IBM eServer® 326 m systems and
the other, a NERC funded system,

with 96 IBM System x3455 systems, all
running ClusterVisionOS™, based

on Linux®. IBM Business Partner
ClusterVision installed, configured and
tested the clusters, which are already
operational.

The main cluster, called BlueCrystal,
expands the existing 2007 phase one
installation of 96 IBM System x3455
systems with dual-socket, dual-core
AMD Opteron processors, Qlogic
InfiniBand® networking and a 15 TB
IBM General Parallel File System™
(GPFS™) file store with a phase two
installation of 424 IBM System x3450
quad core Intel® servers to running
ClusterVisionOS, with high-speed
Qlogic InfiniPath® networking and a
200 TB DCS9550 Storage System that
also uses GPFS.


http://www.bridge.bris.ac.uk/

The University has also deployed four
IBM System x3755 systems, each with
32 GB of memory and a ClearSpeed
floating-point accelerator card, to sup-
port applications that require more than
2 GB per process. The University has
increased its investment in ClearSpeed
technology by recently adding two
ClearSpeed CATS™ (ClearSpeed
Accelerated Terascale System)

systems.

“The ClearSpeed cards provide around
2 TFlop/s while consuming very little
power,” says Stewart. “Our efforts to
reduce energy consumption can also
be seen in the new data center, which
uses targeted water-based cooling in

addition to air conditioning.”

State-of-the-art data center

IBM Global Technology Services
worked with the University and a proj-
ect management consultancy to design

and build the new data center—housed
in a disused water tank on the roof of
the University’s Physics Department.
Says Stewart, “The unique location pre-
sented a number of difficulties, and

IBM has been very helpful in overcom-
ing those—including building a Faraday
cage to prevent interference with a
research radio telescope which is also
on top of the building.”

The modular data center has up to

2 MW capacity, and space for 48 APC
InfraStruXure water-cooled racks. The
main cluster uses 18 racks, and a fur-
ther 12 racks will be used for a planned
petascale data storage environment.
The University plans to keep at least

25 percent of the data center empty to

enable a future cluster to be brought
into service before the existing one is
decommissioned.

“We’'re very pleased with what IBM has
delivered: the System x platform offers
excellent performance, and GPFS is
proving to be very robust,” says
Stewart. “IBM is a great company to
work with, and we look forward to tak-
ing advantage of future opportunities to
collaborate on research.”

“We’re very pleased
with what IBM has
delivered: the System x
platform offers
excellent performance,
and GPFS is proving

to be very robust.”

—  Dr. lan Stewart, Director,
Advanced Research Computing

University of Bristol



For more information
Contact your IBM sales representative
or IBM Business Partner. Visit us at:

ibm.com/systems/x
ibm.com/storage

For more information about University

of Bristol visit: www.bristol.ac.uk

For more information about
ClusterVision visit:

www.clustervison.com

For more information about Clearspeed

visit: www.clearspeed.com
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All client examples cited represent how some
clients have used IBM products and the results
they may have achieved. Performance data for
IBM and non-IBM products and services
contained in this document was derived under
specific operating and environmental conditions.
The actual results obtained by any party
implementing such products or services will
depend on a large number of factors specific to
such party’s operating environment and may
vary significantly. IBM makes no representation
that these results can be expected or obtained
in any implementation of any such products or
services.

THE INFORMATION IN THIS DOCUMENT IS
PROVIDED “AS-IS” WITHOUT ANY
WARRANTY, EITHER EXPRESSED OR
IMPLIED.

Copyright IBM Corporation 2008

IBM Systems and Technology Group
Route 100

Somers, NY 10589

U.S.A.

Produced in the United States
December 2008
All Rights Reserved

IBM, the IBM logo, eServer, General Parallel File
System, GPFS and System x are trademarks of
International Business Machines Corporation in
the United States, other countries or both. If
these and other IBM trademarked terms are
marked on their first occurrence in this
information with a trademark symbol (® or ™),
these symbols indicate U.S. registered or
common law trademarks owned by IBM at the
time this information was published. Such
trademarks may also be registered or common
law trademarks in other countries. A current list
of IBM trademarks is available on the Web at
“Copyright and trademark information” at:
ibm.com/legal/copytrade.shtml

InfiniBand is a registered trademark of the
InfiniBand Trade Association in the
United States, other countries or both.

Linux is a registered trademark of Linus Torvalds
in the United States, other countries or both.

IBM, APC, ClearSpeed and ClusterVision are
separate companies and each is responsible
for its own products. Neither IBM, APC,
ClearSpeed or ClusterVision make any
warranties, express or implied, concerning the
other’s products.

Other company, product or service names may
be trademarks or service marks of others.

References in this publication to IBM products,
programs or services do not imply that

IBM intends to make these available in all
countries in which IBM operates. Any reference
to an IBM product, program or service is not
intended to imply that only IBM’s product,
program or service may be used. Any
functionally equivalent product, program or
service may be used instead. Offerings are
subject to change, extension or withdrawal
without notice.

XSC03018-USEN-00


http://www.ibm.com/systems/x
http://www.ibm.com/storage
http://www.bristol.ac.uk
http://www.clustervison.com
http://www.clearspeed.com
http://www.ibm.com/legal/copytrade.shtml


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 99
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU <FEFF>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice


