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France Telecom / Orange

m Orange: unified brand of France Telecom for Internet,
television and mobile services
m France Telecom

= Number #1 broadband Internet service in Europe: 13
millions (ADSL) customers

s Number #3 mobile operator: 122 millions mobile
customers

m Orange Labs:
» Innovation network of France Telecom

m 3,800 researchers in 18 laboratories
* 4 labs located in Asia: China, Japan, South Korea

= Participation to collaborative projects

fz * Future Internet, Grid Computing, Autonomics .
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Telco service landscape

Residential users

Online video games

VoD

DVR

Business users

Access

Broadband Internet

VPN

VolP

IPTV

email

Network-Storage of user-generated content
(photos, videos etc.

Virtual Server Hosting

teleconferencing

IT backup service

m Different QoS requirements:
= Latency, throughput, loss

m Different communication patterns
= Unicast streaming, multicast streaming

m New usages and traffic patterns difficult to anticipate
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And traffic telcos are less happy
with...

m P2P traffic largest bandwidth consumer on the Internet
m Huge strain on the network infrastructure

HMetwork Traffic (Download; 24 hours)

g BitTorrent
2 eDonkey
non P2P traffic
4 T L
Source | Streamsight 510 deployed in a Tier 1 ISP



Challenges for a Service Provider &
Network Operator

m Reduce time-to-market for new telco services
m Better Quality of Experience for end-users

m Cost reductions
s CAPEX + OPEX
m Green IT

m Flexible network architecture
= Should adapt itself to the service requirements

m Automation: self-* infrastructures
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End-to-end IT&N infrastructure

A/V servers A/V servers

/ Mail servers \ / Mail servers \
s F S T 5 s ﬁ S T 5
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Datacenter/
Service platform

Access network

; E copper

@ | /% (ﬁy FTTH
. N N .
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Element virtualization

—
~N— 00—
m Server virtualization M
= Several virtual machines each hosting a full application VM
stack co-executing on a single physical server VM
m Server virtualization technologies (hypervisors) are now a
commodity

m Link virtualization
= Mature techniques: VLAN, MPLS, Lambda... ( 0

m Network router virtualization
s Commercial Virtual Routers

» Software Virtual routers on commodity hardware, viable
and cost-effective solution
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Virtualization process

Virtual end-to-end infrastructure

physical substrate
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Cloud Computing, XaaS

m Infrastructure-a-service
= On-demand provisioning of IT resources
= Programmatic access through “cloud AP’

» Public/commercial cloud vs private cloud
= Usage-based pricing model

= Network support if any limited to the provisioning of
VPNs

m Towards a Network-as-a-Service model
= Provisioning of virtual networks along with IT resources
= Dynamic reconfiguration of the virtual network
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NV & Cloud Computing: players

{ Service Provider/ Je

Virtual Network operator { ElE R e J

API I I I I I I I I I I I I I I I I | I I L I I u

{ Cloud IT Provider H Network % Network J
: Infrastructure Provider nfrastructure Provider
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Service provider use cases

m Content Delivery Network revisited
= Custom virtual network optimized for live streaming
» Processing capacity at the edge (POPs)

m Massively Multiplayer online game service
= Intelligent application-specific routing

» Game server CPU capacity spread across multiple
service platforms
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Virtual Resource Management

m A generalized architectural & service-oriented
approach for virtual resource management
m Requirements:
m Clear policy/mechanism separation
= Technology dependence encapsulated
= Virtual resources as first-class entities
= Focus of services with end-to-end QoS

» Provisioning of end-to-end (virtual) resources
* Network
« Computational
« Storage
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Framework building blocks

Service { Service ] { Service ]
[ _
Mediation [Marketplace] { Information }
Service
Resource | | |

Management[ Admission } \Virtual Resource [Virtual-to-physical]
Control . Provisioning ) (resource mapping

= - )
Virtual Resource

Resources  |\jjrtual Cluster| |Virtual Machine] [Virtual Router] [Virtual Switch

____________________________________________________________
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Utility-based VR provisioning

m Dynamic resource (re)allocation across services
according to actual demand
m Service information:

= Business-level Service Level Objectives (SLO), e.g.
* Max time to download a video file + nb of downloads /s

» Performance model provides the amount of resources
(net+cpu) required to meet a given SLO

= Service-specific utility function:

U=f(service demand, resource capacity)
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m
U s = Max > (w,U, —cos t,)
i=1
VR Provision
Decision Module
Give/take
Resource \
Utility Ua Utility Ub
Perf goals \ Perf goals \\
Decision Module De0|3|on Module
[ ] Resource Resource
Resource allocation Resource allocation
Usage \ reconfiguration Usage \ reconfiguration
Service A SLAa SLAb Service B
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Resource marketplace

m Open resource marketplace supporting
= multiple providers and buyers
= multiple market mechanisms

Publish Bids

-

Publish Offers

Discover active auctions
Retrieve aggregate market

(&

Auction Server

Ve

Combinatorial Auction

~

J

~

J

=

information (price, demand)
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Combinatorial auctions for trading
virtual network resources

m Allow buyers to place bids on a package of items:
= Multiple virtual link bandwidth and nodecapacity
= Combination of network, CPU and storage capacity
m Bidding language

= Buyers bids: XOR statements:
* {P; XOR P, XOR P; ... XOR P;}
* Resources = {price,LINKa-b(bw=100Mbps) } AND {price,NODE_(cpu=40%)}...

s Sellers bids
* Price, capacity of {links, nodes}
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Conclusion

m Towards a telco cloud:
» Integrated virtualization of service plaforms & networks

» Self-provisioning of services along with their customized
IT&N architecture

m Cost reduction for an operator internal infrastructure
= New business opportunities & revenue streams

m Key issues:

= Right level of exposition of the physical infrastructure
(Infrastructure Provider API)

= Reliability, security, isolation of virtual services
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Thank you

& research & development orange”




<<
  /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


