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Preface

PAM 2004 was the 5th International Workshop on Passive and Active Measure-
ment, held in Juan-les-Pins on the French Riviera, co-organized by the University
of Cambridge and INRIA-Sophia Antipolis, with financial support from Intel and
Cisco Systems.

This year we received a record number of submissions (184), reflecting the
growth of the field and the critical role it plays in maintaining the network
infrastructure on which we all rely. From the two-page abstracts submitted, the
programme committee selected 29 papers whose authors were invited to submit
full papers to appear in these proceedings. Particular emphasis was placed on
selecting work that we felt was fresh and exciting, so as to encourage a dynamic
and interactive workshop that provided a first public presentation of research
that will go on to appear in other, more formal conferences and journals. The
programme committee was greatly impressed with the strength and depth of
submissions received, which bodes well for the future of the subject area.

This workshop took place during April 19–20, 2004 in Juan-les-Pins. Located
between the Alps and the Mediterranean, and close to Nice, Cannes and Monaco,
Juan-les-Pins is one of the most beautiful sites on the French Riviera. Juan-les-
Pins is also close to Sophia Antipolis, the French telecom valley.

The workshop could not have succeeded without the support of many people
whom we would like thank. First, we thank the members of the programme com-
mittee for donating a considerable amount of time to review the unexpectedly
large number of submissions, while working to a very tight deadline.

Second, we would like to thank the University of Cambridge and INRIA So-
phia Antipolis for their support. In particular, special thanks go to Tim Granger
for running the conference Web site, and writing the tools used to process the
paper submissions and collate reviews. Dany Sergeant from INRIA kindly took
care of the registration and financial issues. Gianluca Iannaccone chaired the
student travel support panel, and Andrew Moore collated the published pro-
ceedings. Joerg Micheel of Endace ran the e-mail MTA for the pam2004.org
domain.

We are very grateful to Cisco Systems and Intel for their generous financial
support that enabled us to assist 15 graduate students in attending the workshop.

Finally, our thanks go to the authors of the submitted papers, to the speakers,
and to all the participants for making PAM 2004 a success!

We hope you enjoyed the PAM 2004 workshop, and had a pleasant stay on
the French Riviera.

April 2004 Chadi Barakat (General Chair)
Ian Pratt (PC Chair)
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Otto Carlos M.B. Duarte

An Incremental Super-linear Preferential Internet Topology Model . . . . . . 53
Sagy Bar, Mira Gonen, Avishai Wool

Geometric Exploration of the Landmark Selection Problem . . . . . . . . . . . . . 63
Liying Tang, Mark Crovella

The Interdomain Connectivity of PlanetLab Nodes . . . . . . . . . . . . . . . . . . . 73
Suman Banerjee, Timothy G. Griffin, Marcelo Pias

Session 3: Traffic Analysis

Searching for Self-similarity in GPRS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
Roger Kalden, Sami Ibrahim

The Effect of Flow Capacities on the Burstiness of Aggregated Traffic . . . 93
Hao Jiang, Constantinos Dovrolis

Micro-time-scale Network Measurements and Harmonic Effects . . . . . . . . . 103
Mark Carson, Darrin Santay

Their Share: Diversity and Disparity in IP Traffic . . . . . . . . . . . . . . . . . . . . 113
Andre Broido, Young Hyun, Ruomei Gao, kc claffy



X Table of Contents

Session 4: Protocol and System Measurement

Origins of Microcongestion in an Access Router . . . . . . . . . . . . . . . . . . . . . . . 126
Konstantina Papagiannaki, Darryl Veitch, Nicolas Hohn

Performance Measurement and Analysis of H.323 Traffic . . . . . . . . . . . . . . 137
Prasad Calyam, Mukundan Sridharan, Weiping Mandrawa,
Paul Schopis

Measurements and Laboratory Simulations of the Upper
DNS Hierarchy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

Duane Wessels, Marina Fomenkov, Nevil Brownlee, kc claffy

Session 5: Tools

A Robust Classifier for Passive TCP/IP Fingerprinting . . . . . . . . . . . . . . . . 158
Robert Beverly

NETI@home: A Distributed Approach to Collecting End-to-End
Network Performance Measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168

Charles Robert Simpson, Jr., George F. Riley

Comparative Analysis of Active Bandwidth Estimation Tools . . . . . . . . . . . 175
Federico Montesino-Pouzols

Active Measurement for Multiple Link Failures Diagnosis in
IP Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185

Hung X. Nguyen, Patrick Thiran

Session 6: Miscellaneous

Structured Errors in Optical Gigabit Ethernet Packets . . . . . . . . . . . . . . . . . 195
Laura James, Andrew Moore, Madeleine Glick

Flow Clustering Using Machine Learning Techniques . . . . . . . . . . . . . . . . . . 205
Anthony McGregor, Mark Hall, Perry Lorier, James Brunskill

Using Data Stream Management Systems for Traffic Analysis
– A Case Study – . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215

Thomas Plagemann, Vera Goebel, Andrea Bergamini, Giacomo Tolu,
Guillaume Urvoy-Keller, Ernst W. Biersack

Inferring Queue Sizes in Access Networks by Active Measurement . . . . . . . 227
Mark Claypool, Robert Kinicki, Mingzhe Li, James Nichols,
Huahui Wu

Session 7: Network Measurement

Reordering of IP Packets in Internet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237
Xiaoming Zhou, Piet Van Mieghem



Table of Contents XI

Effects of Interrupt Coalescence on Network Measurements . . . . . . . . . . . . 247
Ravi Prasad, Manish Jain, Constantinos Dovrolis

Measurement Approaches to Evaluate Performance Optimizations
for Wide-Area Wireless Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257

Rajiv Chakravorty, Julian Chesterfield, Pablo Rodriguez,
Suman Banerjee

Session 8: BGP and Routing

Measuring BGP Pass-Through Times . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267
Anja Feldmann, Hongwei Kong, Olaf Maennel, Alexander Tudor

Impact of BGP Dynamics on Router CPU Utilization . . . . . . . . . . . . . . . . . 278
Sharad Agarwal, Chen-Nee Chuah, Supratik Bhattacharyya,
Christophe Diot

Correlating Internet Performance Changes and Route Changes to
Assist in Trouble-Shooting from an End-User Perspective . . . . . . . . . . . . . . 289

Connie Logg, Jiri Navratil, Les Cottrell

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


