
CONCURRENT CASE STUDY

The requirements were demanding.  Hamilton Sundstrand needed a robust Linux® solu-
tion for its hardware-in-the-loop propulsion system simulators used in the development 
and test of military and commercial electronic engine control software. They also needed 
reliable hard real-time performance and Linux expertise to support their custom 
engineering requirements.   

Specific challenges

Having standardized on the Debian® Linux distribution, 
Hamilton Sundstrand asked Concurrent to provide its 
RedHawkTM Linux real-time components - kernel, 
frequency-based scheduler and NightStarTM tools - in a 
Debian-based  user environment.

Solution Overview

Concurrent accepted this challenge and provided a 
solution on time and in accordance with Hamilton 
Sundstrand requirements. Concurrent’s Debian-based 
RedHawk Linux distribution has been in use since June 
of 2009 and is now Hamilton Sundstand’s standard 
real-time Linux solution for its test systems. Several 
hundred existing systems running the RTLinux micro-
kernel will be upgraded  to Debian-based RedHawk.

Application Overview

Hamilton Sundstrand designs and manufactures 
aerospace systems for commercial, regional, corporate 
and military aircraft, and is a major supplier to interna-
tional space programs. Headquartered in Windsor 
Locks, CT, the company employs more than 17,000 
worldwide. Hamilton Sundstrand’s  special test equip-
ment group:

Designs, builds and supports propulsion system 
simulators used in the development and testing of 
military and commercial engine controls.

Provides systems for the development and test of 
flight controls, engine control monitoring systems 
for ground and flight test and simulation systems.

Partners with Pratt & Whitney to provide core 
software technology for engine test stand and rig 
test stand control and data acquisition systems. 

To maintain its position as a market leader that has 
earned the trust of major airframe manufacturers, 
Hamilton Sundstrand continuously looks for ways to 
upgrade its test systems to improve efficiency, cost 
savings, reliability and time to market. This is often a 
complex undertaking. Systems used to analyze proto-
types must be as sophisticated as the technology 
under development. 

Hamilton Sundstrand needed a dependable, flexible 
and deterministic real-time Linux solution. The 
company had standardized on  the Debian Linux 
distribution because of the strengths of its package 
management system.  Having been a long time 
Concurrent user, Hamilton Sundstrand asked Concur-
rent if  its RedHawk real-time kernel, scheduler and 
tools could support the Debian user environment  as 
an alternative to Red Hat®.
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Why Concurrent?
RedHawk Linux and NightStar tools are used in the development and 
deployment of hundreds of time-critical automotive, aerospace and 
defense, energy and industrial automation applications worldwide. In 
addition, Concurrent offers a range of consulting services and  delivers 
fully integrated hardware and software solutions engineered to 
customer specifications. 

Hamilton Sundstrand chose Concurrent’s Debian-based  RedHawk 
solution because:

Concurrent has a long history of success with other 
United Technologies divisions including Pratt & Whitney 
and Sikorsky Aircraft.

Concurrent has a proven ability to provide complex solutions and  
engineering support for mission-critical avionics applications.

Concurrent offers kernel-level technical expertise and exceptional
customer support.

“Concurrent is user-focused and really listens to the customer,” said
Dean W. Anneser, Fellow, Hamilton Sundstrand Engine & Control 
Systems. “We needed a supplier who’s flexible and provides rock-solid, 
reliable systems that get the job done day after day,” said Anneser. “One 
of Concurrent’s strengths is its customer focus – the people there really 
listen to the customer. They answer their own phones and get right back 
to you. They very much want to help you. I have had nothing but good 
experiences working with Concurrent.”

Results
Hamilton Sundstrand’s Special Test Equipment group is now standardizing on Concurrent's Debian-based RedHawk  real-time 
operating system and NightStar advanced debugging and analysis tools. Hamilton Sundstrand application software is deployed in 
over 200 test systems at Hamilton Sundstrand customers. Debian-based RedHawk has recently been deployed to the rocket area of 
Hamilton Sundstrand. The company plans to continue its deployments of RedHawk  in order to maximize efficiency and reliability.

“Bottom line, 
        RedHawk and NightStar is 
               THE real-time solution here.”

Concurrent Computer Corporation’s 
Real-Time business is one of the industry's 
foremost providers of high-performance 
real-time computer systems, solutions, and 
software for commercial and government 
markets. 

The company's 45-year-old real-time business 
focuses on areas that include hardware-in-
the-loop and man-in-the-loop simulation, 
data acquisition,  industrial systems and 
software. 

Operating worldwide, Concurrent provides 
sales and support from offices throughout 
North America, Europe, Asia and Australia.

CONTACT
Concurrent Computer Corporation 
2881 Gateway Drive, 
Pompano Beach, FL 33069, USA
 
Phone: 
1-800-666-4544 or 954-974-1700 
info@ccur.com
www.ccur.com

ABOUT CONCURRENT

The new Debian-based RedHawk distribution delivered by Concurrent 
provided the same guaranteed real-time performance and determin-
ism as standard RedHawk.  Hamilton Sundstrand could now take 
advantage of the  real-time performance of the RedHawk kernel, the 
powerful system debugging and analysis features of NightStar and 
Concurrent's exceptional Linux expertise.

Hamilton Sundstrand worked closely with Concurrent to fully test the 
kernel, frequency-based scheduler and Nightstar tools re-hosted to the 
Debian userland. As a result, Hamilton Sundstrand is now implement-
ing a fully integrated, turnkey test stand using Concurrent-supplied 
Linux products to support its product lines. 

Photo courtesy of 
Hamilton Sundstrand.



<<
  /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


