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Why Shouldl Care?



Computer Science Washing Machine Science

[Roger Boyle, Maurice Herlihy]
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simple and robust model
comparable results
complexity theory
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The Future of Computing?






Talk Overview

Exampledor PhysicaAlgorithms
INn the Contextof Sensor Networks

Whatare PhysicaAlgorithms?



ClockSynchronization



Clock Synchronization in Networks
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Problem: Physical Reality
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Clock Synchronization in Theory?

Given a communication network
1. Each node equipped with hardware clock waitinft
2. Message delays wititter

worst-case (but constant)
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A Bothglobalandlocalsynchronization!



Time Must Behave!

A Time (logical clocks) shouhdt be allowedto stand stillor jump




Time Must Behave!

A Time (logical clocks) shouhdt be allowedto stand stillor jump

A [S0Qa 0S Y2NB OIF NBFdz ol yR
A Logical clocks shouldways move forward

A Sometimes faster, sometimes slower is OK.

A But there should be a minimum amomaximum speed

A As close to correct time as possible!



Local Skew

TreebasedAlgorithms
e.g. FTSP

Badlocalskew

NeighborhoodAlgorithms
e.g. GTSP
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w Question: How to update the logical clock based on the messages from
the neighbor®

w ldea: Minimizing the skew to thieastestneighbor
¢ Set clock tanaximumclock value you know, forward new values immediately

w First all messages are slow (1), then suddenly all messages are fast (0)!
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LocalSkew Overviewof Results

Blocking
algorithm

Dynamic Networks!

[Lenzen et al., FOCS 2008] _
Dynamic Networks!

[Kuhn et al., PODC 2010]

together
[JACM 2010]



Experimental Results for Global Skew
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[Lenzen, Sommer, V&enSy2009]
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