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The agreement 
invariant

• to share the same (an approximate) location 

• gathering (convergence)

• to not share the same location

• scattering

• to acknowledge the same cheef

• leader election

• to form and maintain the same pattern

• flocking, pattern formation, connectivity
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Agreement QoS

• Agreement time

• Faults resilience

• Scheduler freedom
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Agreement  feasibility

• Without additional assumptions exact 
agreement is impossible to achieve
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Tools to bypass the 
impossibility results

• increased knowledge (multiplicity, common 
axes/origin/orientation)

• constrained scheduler (bounded, fair)

• constrained number of faulty robots

• random choices
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The GATHERING case
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Fault-free environement
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Probabilistic gathering

• convergence in O(n2) rounds when strong 
multiplicity knowledge is used

• no multiplicity knowledge: exponential 
convergence time
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Probabilistic gathering

• convergence in O(1) rounds

• strong multiplicity knowledge
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Probabilistic gathering

• convergence in O(log n log(log n)) rounds

• weak multiplicity knowledge

• use a simple scattering scheme 
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Two scattering schemes
Weak multiplicity knowledge O(log n loglog(n))

Strong multiplicity knowledge O(1)
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Two lessons 

• refining the multiplicity knowledge may 
improve the complexity

• refining the scheduler may change de 
history
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Crash-prone environement 

mardi 17 août 2010



Byzantine-prone environement
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Byzantine-prone environement

• strong multiplicity knowledge

• probabilistic scheduler

• exponential convergence time !!!!!
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Byzantine resilient 
CONVERGENCE 
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Open problems
• Byzantine resilient gathering

• investigate the power of probabilistic algorithms 

• Byzantine resilient convergence

• multi-dimensional spaces

• connections with classical distributed computing area

• convergence ∼ aproximate consensus

• scattering  ??? renaming

• gathering ??? consensus / k-set agreement

• robot models ??? distributed models
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