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Gaining CAE Productivity with CD-adapco & Panasas

Panasas Parallel Storage Solutions Demonstrate Substantial
Performance and Workflow Gains for STAR-CD Simulations

Stan Posey, Director of Vertical Marketing and Business Development, Panasas, Inc.

The combination of scalable STAR
application software and Panasas
parallel storage for Linux® clusters
has demonstrated new and signifi-
cant productivity advantages for
CD-adapco customers. Recent tests
demonstrate STAR-CD workflow
benefits that include performance
gains in 1) geometry partition-
ing; 2) simulation scalability; and
3) file-merging of results. The tests
also show dramatic improvements
in cost-performance.

Introduction: I7/0 Bottlenecks
in CAE

The HPC market is undergoing
an aggressive platform migration
from proprietary supercomputers
and Unix servers to Linux-based
clusters. This is partly driven
by organizations’ desire to cost-
effectively increase compute
resources for technical applica-
tions. During this migration, many
of the same organizations have also
implemented network attached sto-
rage (NAS) architectures to simplify
administration and further reduce
costs.

While a NAS approach offers many
advantages, it is often limited in the
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scalability required to effectively
manage the I/O demands of parallel
CAE applications. As such, a simi-
lar storage migration is now under-
way to replace legacy, serial NAS
with parallel storage architectures
and parallel file systems.

CD-adapco and Panasas offer a
capability that scales I/O and over-
comes serial NAS 1/O bottlenecks —
enabling high-fidelity CAE solutions
that were previously impractical to
run on clusters with conventional
NFS/NAS implementations. With
the scalability barrier removed,
CD-adapco customers can proceed
with a CAE applications roadmap
of the most complex current and
future HPC requirements.

Panasas developed this new class of
parallel file system and storage tech-
nology that scales I/O in order to
extend overall scalability of Linux
clusters. Founded in 1999, Panasas
identified the need for a parallel
storage system capable of balancing
capacity and performance growth
while ensuring high availability and
ease of management.

Panasas, Inc. founder and CTO
Garth Gibson, a pioneer in RAID
design, led the effort to develop an
entirely new storage architecture

panasas.

Whether mapping the human
genome, imaging the earth’s
substructure to find new energy
reserves, or designing efficient
automobiles and aircraft, data
intensive HPC applications are
placing immense pressure on

computing and data storage

environments. Linux clusters
have evolved as the preferred
computational solution in these
environments. To generate
true business value from these
cluster computing advances,
organizations require a scalable,
easy-to-manage and  cost-
effective way to administer the
large data sets at the core of
these HPC applications.

that combines the key advantages
of contemporary storage systems,
yet eliminates the complexities and
drawbacks that have made them
unsuitable for large Linux cluster
deployments. Today Panasas is a
mid-sized global HPC technology
company providing storage solu-
tions to a variety of industries.
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Productivity Gains for STAR-CD

To address the large and growing I/O and data challenges
for CAE applications, CD-adapco and Panasas developed
a business and technology alliance with investments in
scalable I/O. This joint focus ensures that STAR-CD
simulations scale to their full potential for the range of
CAE objectives and model fidelity, and that workflow
collaboration is enhanced by reducing the time required
for geometry partitioning, and for merging final results
files for post-processing.

CD-adapco employs a parallel I/O scheme in STAR-CD
v3.2 that leverages the Panasas® PanFS™ parallel file
system for extended STAR-CD scalability and multi-job
throughput. As CFD model sizes grow and cluster core

| STAR-CD PERFORMANCE -- ELAPSED TIME ON 32 CORES |
[P Panasas ActiveStor
M&S [ NFS
g 43%

Figure 1: Panasas ActiveStor storage reduces solution
time by 43% over traditional disk file systems
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counts are increased, I/O operations must be performed
in parallel to realize the full benefits of scalable CFD.

Panasas conducted STAR-CD tests for 2 million and 4
million cell cases. STAR-CD with parallel /O combined
with Panasas ActiveStor parallel storage, produced up
to a 43% performance advantage at 32-core over a
conventional NFS serial I/O scheme. Such gains mean
43% additional utilization of existing STAR-CD software
licenses already purchased. Greater performance boosts
are expected for model sizes beyond 4 million cells—a
small size by today’s industry practice. Detailed results
of the 2M and 4M cell cases appear in Figure 1.

Panasas storage was successfully implemented to support
Linux clusters at CD-adapco headquarters in Melville,
NY, and at the Plymouth, MI site. Further investigation
is underway of potential benefits from Panasas parallel
storage to STAR-CD v4 and STAR-CCM+ v3.

ActiveStor Parallel I/O and Unified Storage

Today as expectations grow for Linux clusters to meet
the demands of increasing fidelity in CAE modeling and
simulation, the rapid growth of I/O requirements and
data management in the CAE workflow are an increasing
bottleneck. In particular, the use of legacy file systems
such as NFS on serial NAS storage can actually increase
overall job time as more compute cores are added, rather
than provide the desired effect of scalability and faster
job turn-around.

Panasas unified storage provides the benefits of a single

namespace of shared storage. This system provides
the foundation for a storage infrastructure that can be
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ActiveStor Feature STAR-CD Benefit

DirectFLOW® Protocol
from STAR-CD.

Maximizes Performance: Parallel I/O enables faster CFD solutions

Maximizes Productivity: Drives STAR-CD efficiency for single job
scalability and multiple job throughput, and simplifies the cou-
pling of STAR-CD with FEA software.

Unified Storage Infrastructure

Empowers Collaboration: Engineers can speed up collaboration
tasks of pre- and postprocessing because of shared data and stor-
age for all platforms.

Single Global Namespace

of jobs grow.

Reduces IT Overhead: Simplifies storage and data management to
provide seamless scalability as STAR-CD model sizes and number

NFES and CIFS Support

Easy to Integrate: Supports heterogenous CAE environments with
Unix or Windows.

leveraged for parallel I/O and a unified CAE workflow,
including all tasks of CAE computation and collaborative
pre and post-processing.

The key advantage of Panasas storage over other
solutions is in the file system architecture. Panasas is
the market leader of object-based storage —the core
principle of which is that data is managed in large
virtual objects and not as small blocks or files. In this
way, access of data control (metadata management) can
be separated from the data path, allowing for parallel
I/O access directly between cluster compute nodes and
the Panasas parallel storage system.

The lost productivity and wait-time of serial I/O in
the CAE workflow may not only degrade simulation
performance, but may also inhibit workgroup
collaboration. Further, if solutions are not implemented
to scale I/O as CAE continues to advance, those
simulations that produce the most I/O and data such
as transient CFD, large eddy simulation (LES), fluid-
structure interaction (FSI) through weak coupling,
etc., will be limited in their impact on industrial-level
applications.

Conclusion: HPC Innovation for CAE

Automotive, aerospace, and other manufacturing
industries are striving to reduce design cycle times
and costs; satisfy global regulations on safety and
environmental concerns; develop military advancements;
and respond to customers who demand high-quality,
well-designed products. As such, the need for
production deployment of STAR-CD and Linux clusters
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for high-fidelity CFD is one example of what drives
Panasas’ investments in parallel file system and storage
technologies, and in ISV alliances with CAE software
developers such as CD-adapco.

Effective and lasting market leadership is achieved
for companies and organizations that leverage CAE
technology innovation throughout their engineering
and product development processes. Panasas’ leadership
in HPC storage systems, combined with a strategic
business and technology alliance with CD-adapco
ensure that STAR technology and its user community
continue to achieve their ongoing CAE simulation
objectives. Panasas invites you to learn more about
how parallel storage can benefit your CAE workflow at
WWW.panasas.com.

Figure 2: Underhood and underbody aerodynamic
cooling study.
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Accelerating Time to Results™

Corporate Office

6520 Kaiser Drive
Fremont, California 94555
Tel: 1.888.PANASAS

Fax: 510.608.4798

Www.panasas.com

International Phone Numbers

US & Canada: 1.888.PANASAS

UK & France: 00 800.PANASAS2

Italy: 00 800.787.702

All Other Countries: +001 510.608.7790





<<
  /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


