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InfiniBand and MDS SAN solutions for High-Performance Computing 
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Harvard’s Chemistry and Chemical Biology 
Department is the center of research for chemistry 
and chemical biology in the university’s Faculty of 
Arts and Sciences and has an extensive, high-
performance computing infrastructure to support 
teaching and research. The department’s IT 
environment is a heterogeneous mix of vendor 
products and technologies, and much of the 
infrastructure is Cisco-based, including the high-
performance computing (HPC) fabric. 

The software applications that the department 
utilizes for coursework include Q-Chem and WebMO. 
Q-Chem is a comprehensive molecular modeling 
software application for quantum chemistry that 
incorporates many semi-empirical and ab-initio 
calculation techniques for molecular orbitals and 
associated properties. WebMO is a computational 
chemistry package that features a variety of powerful 
enhancements that are suitable for serious 
education, commercial, and research-level users. 

The computational methods used in chemistry can 
vary as they relate to the department’s IT resources. 
Processes such as molecular orbital calculations 

using ab-initio methods are typically CPU-intensive calculations that often use large amounts of 
storage, whereas molecular dynamics simulations often push the limits of cluster interconnectivity 
and system memory. To host these applications, a new cluster was built around this HPC fabric 
designed to handle classes with 20-50 students and one or two faculty at a time. The computing 
equipment is used for both research and teaching, and all students involved in faculty-sponsored 
independent research projects have access to the instrumentation. 

EXECUTIVE SUMMARY 
HARVARD UNIVERSITY (CHEMISTRY AND 
CHEMICAL BIOLOGY DEPARTMENT) 

● Industry: Education 
● Location: Cambridge, MA 

BUSINESS CHALLENGE 
● Create a high-performance server fabric with 

shared pools of I/O and storage resources 
offering high throughput support for research 
cluster computing 

● Support the use of advanced computational 
methods for undergraduate and graduate-
level chemistry courses. 

● Provide a cost-effective way to maximize 
price-performance based on dollar 
investment, and provide compatibility for 
scientific computing applications. 

NETWORK SOLUTION 
● Build a unified HPC fabric with Cisco® 

Catalyst®, Cisco InfiniBand, and Cisco MDS 
Multilayer SAN Switches to support cluster 
computing, shared storage, and highly 
available access to a centralized resource that 
can offer a deeper understanding of chemistry 
“research in the large.” 

BUSINESS RESULTS 
● Higher performance than general proprietary 

system with significant capacity for growth 
● Acceleration that keeps up with the pace of 

research 
● HPC solution meets current needs and serves 

as a template for future computing. 

 

According to Dr. Gerald Lotto, Assistant Director of Information Technology for the Department of 
Chemistry and Chemical Biology and manager for the project, problems experienced by the 
department prior to the implementation of this cluster included professors having to schedule 
access and timing, often months in advance, in order to support course work and research. When 
trying to use shared cluster resources for teaching; often many students would be accessing the 
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system at the same time to meet class assignment deadlines. As a result, the business challenge 
was threefold: 

1. Create a high-performance server fabric with shared pools of I/O and storage resources 
offering high throughput support for research cluster computing. 

2. Support the use of advanced computational methods for undergraduate and graduate-level 
chemistry courses. 

3. Provide a cost-effective way to maximize price-performance based on dollar investment, and 
provide compatibility for scientific computing applications. 

Network Solution 

Dr. Lotto met with Cisco and IBM engineers and tested high performance shared disk filesystem 
designs that took advantage of the Cisco Infiniband fabric. Dr. Lotto’s research ultimately resulted 
in the Chemistry and Chemical Biology department’s decision to design and implement this cluster 
around a unified HPC fabric with Cisco Catalyst, Cisco InfiniBand, and Cisco MDS Multilayer SAN 
Switches to support cluster computing, shared storage, and highly available access to a centralized 
resource that could offer a deeper understanding of chemistry “research in the large.” 

Business Results 

Cluster performance has improved with Cisco SFS 3012 InfiniBand Multifabric Server Switches and 
MDS 92161 Multilayer SAN Switches, and the new cluster solution can handle the students’ and 
teachers’ load (cluster performances are as much as 50 percent faster than a fibre channel 
architecture). 

The new infrastructure is suited to the computational workload demands of the department, and the 
bandwidth and capacity challenges previously experienced are virtually nonexistent since 
upgrading the file system. 

InfiniBand has provided numerous configuration 
possibilities. The new infrastructure will help the 
chemistry department leverage an under-subscribed 
fabric for multiple purposes or multiple silos, and the 
department anticipates leveraging the HPC fabric in 
more enterprise uses. 

PRODUCT LIST 
CISCO APPLICATION AND STORAGE 
NETWORKING SERVICES: 

● Cisco SFS 3012 InfiniBand Multifabric Server 
Switches 

● Cisco MDS 9216i Multilayer SAN Switches 

For More Information 

To find out more about Cisco InfiniBand and Cisco MDS Multilayer Switches solutions, please visit 
http://www.cisco.com. 

 

 

 

 

 

 

 

 
All contents are Copyright © 1992–2007 Cisco Systems, Inc. All rights reserved. This document is Cisco Public Information. Page 2 of 3 

http://www.cisco.com/


 

 

Customer Case Study 

 

 

 

 

 

 

 

Printed in USA C36-437713-00   10/07 

All contents are Copyright © 1992–2007 Cisco Systems, Inc. All rights reserved. This document is Cisco Public Information. Page 3 of 3 



<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


