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Powerlaw finding

A Distribution of intercontact

time exhibitpower-law \\
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I Distribution of intercontact tlme between moblle
devices decaysxponentially



Power tail hypothesis

A Hypothesis based on empirical finding
I Powerlaw tall

A Bad news for forwarding schemes!

I For sufficiently heavy tall, expected packet delay Is
Infinite for any packet forwarding scheme

Assume a Pareto CCDF of imtentact time :

at If a <= 1, expected packet forwarding
FO(t) = @—o a>0t2t,>0 delay infinite for any forwarding scheme
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Failure of mobility models
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Mobility models feature exponential decay!



Contributions

A Empirical evidence: We finddichotomyin the inter
contact time distribution

I Powerlaw up to a point (order half a day),
exponential decay beyond

I In sharp contrast to the powdaw tail hypothesis

A Analytical results
I Dichotomysupportedby (simple) mobility models
I Exponential tail applicable to a broad class of models

A Understanding the origins of the dichotomy

I Can return time explain the interontact time dichotomy?
I Is dichotomy arartifact of aggregation?



Outline

»‘\ PoweFlaw, exponential dichotomy

A Mobility models support the dichotomy

A Origins of the dichotomy

A Conclusion



Datasets

Name || Technology | Duration | Devices | Contacts | Mean Inter-contact Time | Year
UCSD Wik | 77days | 275 | 116,383 24 hours 2002
Vehicular GPS | Omonths | 196 | 9,588 20.8 hours 2004
MITcell GM | l6months | 89 | 1,891,024 3.5 hours 2004
MITbt || Bluctooth | lomonths | 89 | 114,046 87 hours 2004
Cambridge || Bluetooth | 11.5days | 36 | 21,203 14 hours 2003
[nfocom || Bluetooth | 3days | 41 | 28216 3.3 hours 2003

A All but the vehicular dataset are public and were used in earlier studies

A Vehicular is a private trace (thanks to Eric Horvitz and John Krumm,
Microsoft Research MSMLS project)



Inter-contact time CCDF
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Power law (2)
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Inter-contact time CCDF

Inter-contact time CCDF
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Exponential decay
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