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StreamGlobe: P2P Stream Sharing TUTI

Data Stream Sharing in a Grid-based P2P Data Stream Management System

Richard Kuntschke
Lehrstuhl Informatik IlI: Datenbanksysteme

Technische Universitat Munchen — Fakultat fur Informatik
Publish & Subscribe in a P2P Network

StreamGlobe Basics:

e StreamGlobe: Distributed
Data Stream Management
System (DSMS)

e Super-Peers process and
route data streams

e Thin-Peers publish and
subscribe to data streams

Network Basics:

e Grid-based P2P network

e Super-Peer Backbone

e Super-Peers: Powerful
stationary servers

e Thin-Peers: Less powerful,
possibly mobile peers,
sensor devices, etc.

Benefits of StreamGlobe

approach:

e Stream sharing avoids
redundant stream transmission

e Sharing computational results
avoids redundant computation

e Early filtering and aggregation
avoid unnecessary data
transmission

Deficiencies of traditional

approach:

e Redundant transmission of
data streams

e Redundant execution of
stream transforming operators

e Transmission of unnecessary
data

Super-Peer
Backbone

= Reduced network traffic
= Reduced peer load

= |ncreased network traffic

= Increased peer load Query 2 Query 3

WXQuery Subscription Language

Example Stream DTD: Example Query 1:

Representing and Merging Query and Stream Properties

Properties of Query 1: Properties Data Structure:

e Annotated tree

photons <photons> photons _
| for $p in stream("photons") /photons/photon e Tree reflects structural propertles
photon* where $p/phc < 150 [/photons o /pthphOtonL/photons e /pth » Annotations reflect content-based
coord phc en det-time return < 150 /\ < 150 properties
<photon> phe® an®

cel det </{hiié§1>1c } { $p/en } \ﬁerged Properties of Queries 1 and 2:

ra dec dx dy < /photins> photons
Compare S5 Y S5
and merge L/photons/photon/phc:JPhotOnL/photons_/photon/pth

WXQuery Subscription Language: Example Query 2: | properties = — ==
o Operates on XML data streams and  <photons> Properties of Query 2: phc o

persistent XML data for $p in stream("photons") /photons/photon photons coord
e Based on XQuery return ( o \ o
e Supports time-based and item-based if ($p/phc > 100 and $p/phc <= 200) then {/ hotons /obaton/ thphovton{/ hotone oneton/ th Abstract Properties Approach:

data windows Pl g ) Y / \ e 00 e Treat queries and streams symmetrically
e Query processing with FluX: An . /I{Dhiiézzor b { sp/phe } { Sp/en } phc’ en® e Represent both internally using the same

efficient, buffer-aware query engine else coord’ properties data structure

for streaming XML data <photon> e Properties reflect relevant aspects for

{ $p/coord } query optimization using in-network query
</photon> processing and multi-subscription

Example Aggregation Query: </photons> Properties of Aggregation Query: optimization
<photons> photons , _

for $w in stream("photons")/photons/photon|det time diff 20 step 10| [ @ ] Merging Properties:

let $a := avg($w/en) B Ty photon e Necessary for generating data streams

return step 10 /\ e that can be used to satisfy multiple queries
o h<i"g_:n> { 5a } </avg_en> P, en e Requires predicate matching strategy

photons _

Predicate Matching and Evaluation Results / Ongoing and Future Work

Example Predicates: ba Data Stream Sharing proves to be beneficial:
12 — 200 —
Stream Predicate p7: 8+ Query Shibping s 180 |- Query Shibping,
(a > 3) A (a < 12) A (b > 0) A (b < 5) v -1 _ 10 (- Stream Sharing —m - § 160 L Stream Sharing —m
@29)A(@s14)Ab22)A(b<8)v 5 5 8 g;‘g
@20)A(@<5 A(b=23)A(b=<6) = SR
) o S S ol 1
Query Predicate p2: il P4 e A S ol HH
@z1)A(@a<8)A(b=2)A(b=<4) ol s sorftt il
3 20818181 RFLELETHRBEYL
Predicate Matching Algorithms: o4 ’ SP, SP, SP, SPy SPy SP,, SP,, SPy, ’ SP, SP, SP, SPy SPg SP, SP,, SP,,
e Quick Check (QC) Peers Peers
e Heuristics with Simple Relaxation T Predicate Matching and Evaluation Results:
O N 1 1 1 1 1 S e mms HSR+QC ) ettt SE =
(ASR) 01 2 3 45 6 7 8 9 10 11 12 13 14 @ - —e e £ 1400 —
e Heuristics with Complex 5 10 b et EMERE ) .
Relaxation (HCR) ) § 1 Y 1000
e Exact Matching (EM) T -—r-r-r- o 2w
181 lciycoy 4y £ 5
ci= - | P --— - 2 0.1 prn = 600
164 1: C11 " % 3 400
Predicate Evaluation Algorithms: 144 _ z i 200
o Standard EV8|UatI0n (SE) 124 C13 .i?ltc C11]C12]|C13 C21C22|C23 0.001 < 0
e Index-based Evaluation (IE) ol —ou 2 3 4 s o e o0 00 1000 5000
Ongoing Work:
Optimization: 5T Cz'c"" C23 ¢ Implementation and evaluation of an advanced Data Stream Sharing technique
e Multi-dimensional index support (I) 61 jeary | including Data Stream Widening/Narrowing through merging properties structures
) : . it
for predicate matching and 44 o e Future Work:
evaluation ot ilr?ﬁgs | Coo : e Hierarchical or fully distributed network architecture to address scalability
e Improve performance of evaluation 0 e i N e Dynamic optimization
index through short-circuiting (SC) 0 2 4 6 8 10 12 14 16 18 @ e Specialized multi-dimensional index structure for predicate matching and evaluation

http://www-db.in.tum.de/research/projects/StreamGlobe




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


