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ABSTRACT 
P2P application has become tremendously popular over the last 
few years, now accounting for a significant share of the total 
network traffic.  P2P protocols used arbitrary ports to camouflage 
its traffic to avoid detection and recognition with standard 
measurement tools. This paper presents a measurement system 
which reliably detects and measures P2P traffic in real-time. The 
methodology is based on using application level signatures 
implemented by Netfilter extension as well as packet classifier. 
The results from test in a large university network indicate that 
this approach not only can significantly improve the P2P traffic 
volume estimates but also provided the performance required for 
practical applications. 

Categories and Subject Descriptors 
C.2.3[Computer-Communication Network]:Network operations 
- Network monitoring.  

General Terms 
Measurement,  Algorithms . 

Keywords 
P2P, traffic measurement, Netfilter 

1. INTRODUCTION 
Peer-to-Peer (P2P) system has become extremely popular over the 
last years. The ability to accurately measure the network traffic 
associated with P2P applications is crucial for a broad range of 
network management tasks including traffic engineering, capacity 
planning, provisioning, service differentiation and cost reduction. 
The earlier P2P systems mostly used default network ports for 
communication and traditional techniques like port-based 
classification of applications can be used for P2P traffic 
measurement. However, a significant share of P2P traffic 
nowadays no longer uses the default TCP and UDP ports (port 
hopping) or is often camouflaged as http traffic. The basic 

concept of these techniques is to change the transport layer 
behavior of the P2P applications, such that a purely port based 
packet filter is not capable of detecting and restricting the related 
traffic. Some new approaches have been proposed applying 
signature detection at the application level based on IDS. 
However, the protocol decoding phase of IDS is I/O intensive and 
requires large amounts of CPU power and RAM memory. 
Therefore, these approaches are usually used to analyze and 
characterize the P2P traffic, and would not be suitable if it were to 
be used as part of real-time measurement. To overcome this 
drawback, a measurement system for P2P traffic has been 
designed and implemented in this paper. The system is comprised 
of two major components, the packet classier and application 
level signature matching module. The packet classier classifies 
TCP stream into P2P stream and NON-P2P Stream. Signature 
matching module based on Netfilter extensions implemented the 
accurate identification of P2P application in the presence of 
packet payload information. This approach has the advantage that 
it can measure P2P traffic accurately in real-time with standard 
hardware and can easily be extended to new signatures and other 
protocols. 

2. METHODOLOGY 
Since P2P used dynamic port to camouflage its traffic port, it is 
obvious that standard measurements based mainly on layer 3 and 
4 information are not sufficient to measure P2P traffic accurately. 
This led to the idea of using application layer signature. The 
measurement infrastructure is comprised of two major 
components. The first component is a packet classifier which is 
used to classify TCP stream into P2P stream and NON-P2P 
stream. The second component is an application level matching 
module based on Netfilter extensions. The structure of the 
measurement is shown in Figure 1. The measurement system acts 
as a traffic sink for the traffic mirrored on the monitor port of a 
switch. For all incoming packets, the relevant layer3 and layer4 
information is hashed and compared to a hash table containing 
information on already identified P2P connections. If an unknown 
hash value is found, the packet is fed into the pattern matching 
process . In case a P2P signature is found, a new mark is created 
and the packet is marked with it. All marked packets are counted 
and the data relevant for statistical analysis is collected.  

Packet classifier is done with a hash function. The hash value for 
incoming packet is computed using source and destination IP 
addresses, the source and destination port. This value is then used 
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as an index into a hash table, where containing information on 
already identified P2P connections. While inserting an entry, it is 
searched in the hash table. If an unknown hash value is found, a 
new entry is created and added to the hash table, and packet is fed 
into the application layer signature matching process. If the new 
entry would overflow the hash table limit, the oldest entry within 
the hash table is dropped. The hash function has to be cheap to 
compute and distribute flows well over the hash table. We 
propose the following function to compute a 16 bit hash: 

Let 1S  . 2S  3S . 4S  denote source IP address , and 

1D . 2D . 3D . 4D  , destination IP address and 1P . 2P , source port, 

and 1K  . 2K  be the destination port. iS , iD , jP , jK   (i=1, 2, 

3, 4; j=1,2;) is treat as 4 bitfield. Hash value represent as H is 
computed as follows. 

S= 1S ⊕ 2S ⊕ 3S ⊕ 4S  ; 

 D= 1D ⊕ 2D ⊕ 3D ⊕ 4D  ; 

P= 1P ⊕ 2P ； 

K= 1K  ⊕ 2K ； 

H=(S&0x0f)<<12+(D&0x0f)<<8+(P&0xf0)+(K&0xf0)>>4 ; 
IPP2P , a  Netfilter extension, which compares the data payload of 
each packet with key values provided by a signature database  is 
used to identify all kinds of P2P traffics by its signatures. IPP2P 
used not only string matches but also bit sequences and layer 4 
connection information. The following is an example to detect 
eDonkey traffic.  
iptables -t mangle -A PREROUTING -m ipp2p --edk -j MARK --
set-mark 1 
iptables -t mangle -A POSTROUTING -m mark --mark 1 -j 
ACCEPT 
Packets of eDonkey get marks (01), then we add rules to the 
POSTROUTING chain  and use the iptables byte and packet 
counters to sum up eDonkey  usage. 
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Figure 1. Structure of the measurement system 

3.  EXPERIMENTS 
To validate and evaluate the feasibility of our P2P measurement 
system, we performed a test in a real life environment. Port-based 
and Signature-based methods have been compared with the same 
period of network traffic. Note that the choice of what goes in the 
list of default ports would impact the port-based method’s 
performance. For this experiment, we selected the list of ports 
which is used by popular  eDonkey peer software, including 
4661-4667 used by emule. eDonkey protocols signatures used in 
our study is that the first byte after the IP+TCP header is the 
eDonkey marker(0xe3). Figure 2 showed eDonkey  traffic  every 
5 minutes using port-based method and signature-based method 
on 11/21/06. The figure 2 showed that there was a big difference 
in results between two methods. Obviously, the port-based 
approach underestimated P2P traffic which indicated eDonkey 
traffic nowadays is transmitted over a large number of non-
standard ports, making default port-based measurement less 
accurate.  

 
Figure 2. Measured eDonkey traffic 

4. CONCLUSION 
Traditional traffic to higher-level application mapping techniques 
such as default server TCP or UDP network-port based 
disambiguation is highly inaccurate for P2P applications. Some 
new identification methods using application layer signature 
based on IDS are proposed. However, the major drawback with 
these approaches is that it cannot yet do so in real-time. In this 
paper we have presented a flexible and efficient P2P measurement 
system using application signature analysis which has been 
implemented with standard hardware and netfilter extension. We 
demonstrated the feasibility of this approach in a real network 
environment and showed that the performance is sufficient to 
accurately measure high volume traffic on high speed links in 
real-time. 

5. REFERENCES 
[1] Sen. S, Spatscheck.O, Wang, D.M, Accurate, scalable in-

network identification of P2P traffic using application 
signatures. Thirteenth International World Wide Web 
Conference Proceedings, Association for Computing 
Machinery, New York, May 17-22, 2004 p 512-521. 

[2] Bleul.H, Rathgeb. E. P, A simple, efficient and flexible 
approach to measure multi-protocol peer-to-peer traffic.4th 
International Conference on Networking, Proceedings, 
Springer Verlag, Reunion Island,  2005, April p 606-616.  

 



 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




