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Abstract. This paper introduces the China National testbed and experimental 
environment and its characteristics. The paper especially presents reconfigur-
able, service and NGB testbed aspect of their function and value for research 
and demonstration of China next generation network and service. Furthermore 
it summarizes research and experimental achievements and resources available 
for experimentation and formulates suggestions for the future network construc-
tion and international cooperation. 
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1   Introduction 

Next generation network and Service National Testbed are funded by Ministry of 
Science and Technology of the People’s Republic of China (MOST) and implemented 
by National Engineering Research Center for Broadband Networks and Applications 
of China. The objective of this project is to provide innovative technologies and a 
demonstration environment of new services for National High Technology Research 
and Development Program of China (863 program) and National Key Special Funds. 

China national testbed supports network institutional reformation, tests new net-
working technologies verifies new network equipments and demonstrates emerging 
services. Through the above approaches, it provides indoor and outdoor experimental 
environments, experimental networks in designated areas and a basic environment for 
large scale experimental demonstration networks. It is able to meet the requirements 
of experiments and tests of equipments for various types of networks and nodes on 
different developing stages. 

2   Architecture of National Testbed Network 

Next generation Network and Service National Testbed of China are classified into 
three catalogues, namely reconfigurable testbed, service testbed and NGB testbed, 
according to their functions.  China national testbed covers Yangtze River Delta re-
gion, Pearl River Delta region, across Shanghai, Zhejiang province, Jiangsu province, 
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Anhui province, Guangdong province and Hainan province. The total length of the 
backbone network is more than 4000 km. It serves for more than 1 million users, 
including residents, enterprises, governments, schools and other subscriber groups. It 
also has international portals.  

The overall architecture of next generation network and service national testbed of 
China is shown in Figure 1. 

 

Fig. 1. The overall architecture of next generation network and service national testbed 

(1) Reconfigurable Testbed 
863 program teams in China have put much effort into exploring the solutions for 
these problems by constructing reconfigurable testbed, proposing service-oriented 
technical frameworks, and developing and experimenting reconfigurable equipments. 

The basic idea of the technical framework of a service-oriented network is ad-
dressed in the following. First of all, network service consists of resource sharing 
layer, reconfigurable edge layer and logical carrier layer. Secondly, resource sharing 
layer can provide reconfigurable network services. Logical carrier layer aims to offer 
bearer services generated from the logical carrier network, according to the individual 
requirement of different classes of services. While reconfigurable edge layer makes 
use of the reconfigurable network services provided by the resource sharing layer, 
which will facilitate the construction of the logical carrier network in the logical car-
rier layer [1]. 

The basis of open-reconfigurable routing and switching platform is component-
based process technique [2]. There are three aspects of its characters. First of all, a 
component is the basic process module. The platform provides reconfigurable running 
support environment for various module, while module provides reconfigurable envi-
ronment to various components. Secondly, platform, module and component all com-
ply with a serial of common standardized specifications. The standardized module 
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provided by any third party are able to participate and implement a given task on the 
same platform and the standardized components provided by any third party are able 
to participate and implement a particular function on the same platform. Last but not 
least, the platform level and module level both have the ability to upgrade and recon-
figure functions, distribute codes and configure management layer. The component 
has good maintainability (e.g, install, uninstall, upgrade and update) [3].  

The reconfigurable testbed consists of five reconfigurable routers which are con-
nected by optical mesh links which have constructed in Shanghai. Large scale ex-
periment is carried out on it.  

(2) Service Testbed 
The main function of the service testbed is to carry out new services and set an exam-
ple. It can implement functions such as replay, VOD, record, search and recommen-
dation etc. The development of the service platform will facilitate new services like 
interactive program and value-added services. Currently, 3D technique is employed in 
live broadcasting on this testbed at Shanghai Expo 2010 [4]. 

One of the challenges with the service testbed is to setup an effective rule for ser-
vice evaluation in the experiments which can be achieved by embedding evaluation 
plug-in at the terminals, compiling statistics of Business Operations Support System 
(BOSS) service behavior and service income and behavior perception of the network 
devices.  

(3) NGB Testbed 
NGB is based on the achievements of China Multimedia Mobile Broadcasting 
(CMMB) and digital cable television. It uses key technologies in “High performance 
broadband information network -3TNet” to construct the next generation broadcast-
ing (NGB) network which is featured with “Triple-play”, wired or wireless and con-
trollable. Compared with traditional Internet, NGB has more advantages such as safe, 
controllable and reliable. As infomationization promotes industrialization, the public 
service will be safer and securer in NGB. 

The goals of NGB construction are: Transmission bandwidth of 1Gbps� access 
bandwidth of 40Mbps. The digital interactive information consumption on broadband 
network will become as popular as other utilities services.  

3   Conclusion 

This paper presents the overall design and network architecture of the ongoing next 
generation network and service national testbed in China. We illustrate respectively 
the functions and characters of three types of testbeds, namely reconfigurable test-
bed, service testbed and NGB testbed. The development and the demonstration of the 
testbeds are innovative for network system reformation and the planning of next 
generation network testbed. It will provide a good platform for testing and verifying 
various techniques and devices. It is the basis in designing and verifying for future 
networks in China. We welcome oversea visitors and look forward to international 
collaborations. 



 Research and Demonstration of Next Generation Network 593 

 

Acknowledgment 

This project “next generation network and national service testbed of China” is 
funded by National High Technology Research and Development Program of China 
(863 program).  

References 

1. Szypeski, C.: Component Software: Beyond Object-Oriented Programming. Addison-
Wesley, Reading (1997) 

2. Kozaczynski, W., Booch, G.: Component-Based Software Engineering. IEEE Software, pp. 
34–36 (September/October 1998) 

3. Bronsard, F., et al.: Toward Software Plug-and-Play. ACM Software Engineer Notes, 19–29 
(September 1997) 

4. Expo (2010), http://www.expo2010.cn/ 


	Research and Demonstration of Next Generation Network and Service National Testbed of China
	Introduction
	Architecture of National Testbed Network
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice




