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The Story’s Moral

This is about first insights into a starting project. Please do not 
expect a how-to for setting up a perfect peer-to-peer testbed.
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Outline

Characters of the story
Peer-to-peer systems
G-Lab

Issue: Size
Challenge: Limited number of nodes in G-Lab

Issue: Heterogeneity
Challenge: Homogeneous structure of G-Lab

Opportunity: Planned G-Lab Work
QoS, QoE, Security, and Monitoring in peer-to-peer systems
Validate theoretical work and simulation results
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Peer-to-Peer Systems

For the scope of this talk peer-to-peer systems are
Big

E.g. Skype: ~107 online users worldwide
E.g. Zattoo: ~106 registered users in Europe

Heterogeneous
Regarding devices
Regarding connectivity

InternetInternet

2G/3G Network Home

Office

Hot Spots

Isolated
Island
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BMBF Project G-Lab
Experimental facility for the future Internet
Phase 1: ~175 nodes at 6 sites

All Sun Fire X4150 / X4250
All gigabit DFN Uplink
All starting with PlanetLab software 

Issues w.r.t. peer-to-peer
Size: ~102 nodes
Homogeneous infrastructure

Regarding devices
Regarding connectivity
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Issue: Size

Challenge:
G-Lab: ~102 nodes
Real-world peer-to-peer systems: ~106+x nodes

How to close this million-nodes-gap?

Possible Solutions:
Within the testbed:

Virtualization
Supported by the testbed:

Mathematical models & simulation tools
Validated on a small scale

Supported by other testbeds:
Federation of testbeds

Source: Wikimedia Commons
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Issue: Size
Approach: Virtualization

Each Sun Fire node has
8 × 2.5 GHz cores
8 GB RAM
450 GB disk
Gigabit uplink

Should bring us from 102 to 104 nodes
Rough estimate based on
resource requirements of FreePastry

But: Virtualization (in this context) causes loss of realism
E.g. what about connectivity?

Need for virtual networks
Need for simulated components

Need for abstractions
Need for …

Source: sun.com
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Issue: Size
Approach: Federation of Testbeds

PlanetLab currently consists of
~1000 nodes
At ~500 sites

Federation of PlanetLab and G-Lab
would bring us to 103 nodes

But: Federation causes loss of control
Behavior of PlanetLab is anything but predictable

Curse and blessing …
What about reproducibility?

Source: planet-lab.org
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Issue: Size
Approach: Models, Simulation, Validation

Testbed can support improvement of
Models (on a small scale) and
Simulation tools

For large-scale model validation

Model

Simulation G-Lab
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Small-scale validation

Model improvement

Testbed extension

Improvement of simulation tools

Model

Simulation G-Lab

Model

Simulation
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Issue: Heterogeneity

Challenge:
G-Lab:

All Sun Fire X4150 / X4250 nodes
All gigabit connected by DFN

Real-world peer-to-peer systems:
Desktops, notebooks, cell phones, PDAs, …
Heterogeneous access networks

How to bring heterogeneity into a homogeneous testbed?

Possible Solutions:
Virtualization of devices and connectivity
Federation of Testbeds
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Issue: Heterogeneity
Approach: Virtualization

Each Sun Fire node can run
Virtual devices and
Virtual networks

E.g. based on Emulab software

Should bring us to desired degree
of heterogeneity

But: Virtualization causes loss of realism
Results are just as good as models of virtualized components

But: Virtualization appears to be an appealing approach
Flexible, fast and cheap
May be main character of the continuation of this story 

Source: sun.com

2 MBit, 5% loss

100 MBit, 0.1% loss
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Issue: Heterogeneity
Approach: Federation of Testbeds

Again: G-Lab & PlanetLab
Inherent heterogeneity of devices and connectivity in PlanetLab

And also: G-Lab & Federica
Heterogeneity of connectivity
Network infrastructure beyond DFN

But: Federation causes loss of control
What about reproducibility?

But: Federation appears to be an appealing approach
Increases degree of realism, leads to more general results
May be main character of the continuation of this story

Source: fp7-federica.eu
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Opportunity (Planned Work):
Underlay Aware Overlays

P2P systems cause up to 70% of traffic
Expected to increase with new applications

Video streaming (Live and on-demand)
Content distribution

P2P overlays are constructed randomly
Underlay un-aware

Using Murphy’s Law: Delay is maximized
Inefficient

P2P lack complete information on where resources are located
Domain borders are crossed many times before reaching the destination

Vision:
Providing QoS / QoE in service delivery for high-demanding P2P applications by 
considering underlay topology and state

Underlay 
Network

Overlay 
Network
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Opportunity (Planned Work):
Security in Decentralized Systems

Focus in G-Lab: Cooperative decisions in peer-to-peer systems
Challenge: No predefined decision policies
Thus: User interaction may be required
But: How to optimize number of users involved?

As ‘QoE’ metric for cooperative decisions

By now: Models for overhead / performance trade-off

Goal: Implementation in real system & evaluation in testbed
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Opportunity (Planned Work):
Security in Decentralized Systems (cont’d)

By now: Models and experimental results from PlanetLab
E.g. comparison of different interaction schemes

How will G-Lab results look like?
Opportunity to compare results from different testbeds

Interaction: Leafset Interaction: Random Shooting

PlanetLab

G-Lab?

?
?
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Thanks for your attention!


	Issues, Challenges and Opportunities of Setting up Experimental Peer-to-Peer Facilities
	The Story’s Moral
	Outline
	Outline
	Peer-to-Peer Systems
	Outline
	Issue: Size
	Issue: Size�Approach: Virtualization
	Issue: Size�Approach: Federation of Testbeds
	Issue: Size�Approach: Models, Simulation, Validation
	Outline
	Issue: Heterogeneity
	Issue: Heterogeneity�Approach: Virtualization
	Issue: Heterogeneity�Approach: Federation of Testbeds
	Outline
	Opportunity (Planned Work):�Underlay Aware Overlays
	Opportunity (Planned Work):�Security in Decentralized Systems
	Opportunity (Planned Work):�Security in Decentralized Systems (cont’d)
	Thanks for your attention!


<<
  /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




