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Design Space Exploration involves a search

Overview Tool Architecture though the Set-Valued semantic domain
g . .
Design Space Exploration (DSE) is an increasingly DSML (ex. Dataflow Modeling representatlf)n of the .de51gn space. The goal of
important concept in embedded system design. To Language) Hierarchical Layered Alternative the exp101.‘at10n tools 15 to prune fropl the space
mitigate the complexity of system development, designers Samtonproaam (HLA) Language thos? .de51gn COmMPpOSIions which violate the
compose complex systems from families of subsystems. <Mbdel>> o : specified constraints. Currently, two tools have
. . . . . . 5  PortConn onstrain .

Formalizing the design process necessitates a quantitative b, g <Comesion> [ Hctieat | [ s been. devel.oped, One based on Symbohc
analysis of alternative compositions in an effort to Carperer Fﬂ i - Expression  field mz.mlpulatlon of a binary encoding of thg space
eliminate those configurations which do not meet Power . fad g <N 5 g %smg OB([:)DS' and anothgr basthon a Finite

: atoncy: i omain Constraint encoding of the space.
I'eqUII'ementS elenoy nex 4 A Compgjlijit())ggggtainer <<I\I/_b?da;||>> Nterrli’:i)sé)e?iainer N g p

. . .. o . | | Property: field - m -

The space of possible design compositions is referred to as Lroms | | 2<toomes p A Finite Domain Model
a Design Space, and the traversal of the space in search of
optimal or near-optimal configurations is called Design Language An exploration tool has been developed based on a Finite

Space Exploration. Domain Constraint-encoding of the design space. Finite Domain

_ _ _ Constraints represent relations between variables that are
Modelin 9 Confi gu rations restricted to domains of finite cardinality. The Finite Domain
design space representation offers a scalable, mathematically
analyzable representation of the space, together with an

Composmon

The Hierarchical Layered Alternative modeling language facilitates the
construction of a design space from individual composable units called Leaf

objects. The HLA language captures the structure of the space as a tree DSE—Enabled expressivg language fpr specilying copstraints based on con}p.l =
containing two distinct types of interior nodes, CompositionContainers which DSML mathematical expressions. The equations below represent finite
model the part/whole relationshiop, and AlternativeContainers, which model domain constraints generated through the FD Encoding. The
selection or choice. The HLA also allows the capture of constraints, which Semantic equations define a set of variables that represent whether or not
model design requirements, translating to restrictions on the composition of s/ Mapping an object has been pruned from the space, and are used in
the space. Constraints are expressed using OCL syntax, and represent conjunction with other FD constraints to prune the space.
relations between properties of HLA objects. S . . Sel(n) e {091}, V5 e Nodes
] ] [ Set-Valued Semantic Domain j . H Sel(c), dec(Node ) = AND
Composing Design Space- Sel(Node,) = | “HH1 o
FD Binar l Sel(c), aeclivoae;) ==
Enabled Lan guages Encoding MF D MB Encodii]lg G echild;:(Nodei() )

The Tool Architecture offers the capability of extending existing
Domain-Specific Modeling Languages (DSMLs) with the ability [ D Set. Value q ] [Boolean St Value d] Conclusion

to model design spaces, as opposed to simple point designs. By
composing an existing DSML with the HLA language, an
extended, DSE-Enabled language is developed. As an example, a

Semantic Domain Semantic Domain

As composition becomes increasingly important in managing
and mitigating the complexity of embedded system designs,

simple datatlow language may be composed with the HLA to — — L design Space explora’Fion represents an enabling technology
produce a hierarchical datatlow language that offers the ability to Finite Symbolic for Fapturmg, apglyzmg and optimizing across the space of
model component compositions and alternative component Domain (OBDD) design compositions.

implementations. Semantic translation can then be used to map Constraint Pruning & . .

the composition into the set-valued semantic domain to facilitate Solver Search The tool architecture presented here offers the capability of
exploration ) ’ ‘ ’ developing DSMLs which can be used to model sets of design

configurations, together with tools to traverse and optimize
across the configuration space.



	Page-1�


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


