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IntroductionIntroduction

Scenario: complex P2P distributed Scenario: complex P2P distributed 
systemssystems

scalability

robustness

reliability

adaptiveness
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IntroductionIntroduction

Bio-inspired solutionsBio-inspired solutions

self-organization

emergence

fault-tolerance
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ExamplesExamples

Messor (load balancing)
AntNet (routing)

AntHocNet (routing)

Self-Chord (DHT)

BlåtAnt (overlay mgmt)

Antares (clustering)
SemAnt (res. discovery)
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Example: MessorExample: Messor
Load balancing in distributed Load balancing in distributed 
computing systemscomputing systems
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Example: MessorExample: Messor
Load balancing in distributed Load balancing in distributed 
computing systemscomputing systems

When an ant is not carrying any object, it wanders
about randomly until it encounters an object

and picks it up;

When an ant is carrying an object, the ant drops it 
only after having wandered about randomly

“for a while”  without encountering other objects.
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Example: Self-ChordExample: Self-Chord
Self-organized Chord DHTSelf-organized Chord DHT

Centroid: value 
that minimizes 
the average 
distance between 
itself and the 
keys stored in the 
local region
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Example: Self-ChordExample: Self-Chord
Self-organized Chord DHTSelf-organized Chord DHT

Mobile agents tend to pick a key from a peer if the 
key is an “outlier” there, and try to move the key 

to a peer whose centroid is similar to the key value

The agents try to deposit each key in the peer whose
centroid in as close as possible to the key
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Evaluation?Evaluation?

Messor (load balancing)
AntNet (routing)

AntHocNet (routing)

Self-Chord (DHT)

BlåtAnt (overlay mgmt)

Antares (clustering)
SemAnt (res. discovery)

Custom simulator (Java)

Custom simulator (Java)

Custom simulator (Java)

Custom simulator (Java)

QualNet

Unknown
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GoalGoal

Messor

AntNet

AntHocNet

Self-Chord

BlåtAnt

Antares

SemAnt

Kademlia

Pastry

Gnutella

CAN

Chord

BitTorrent

GIA
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OverSwarmOverSwarm

●Bio-inspired / swarm frameworkBio-inspired / swarm framework
●Mobile-agent based protocolsMobile-agent based protocols
●Goals:Goals:

● Comprehensive evaluationComprehensive evaluation
● ComparisonComparison
● Simplify developmentSimplify development
● Experimenting, prototypingExperimenting, prototyping
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Application layerApplication layer
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Overlay extensionOverlay extension
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Stand-alone overlayStand-alone overlay
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ToolchainToolchain

●Programming language (Lisp-like)Programming language (Lisp-like)
● dynamic typingdynamic typing
● automatic memory managementautomatic memory management
● strong, transparent migrationstrong, transparent migration

●CompilerCompiler
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ProgrammingProgramming
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ProgrammingProgramming

OMNet++ / OverSim
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ProgrammingProgramming

OMNet++ / OverSim

OverSwarm
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Example: Self-ChordExample: Self-Chord
Self-organized Chord DHTSelf-organized Chord DHT

Reuses / Extends OverSim's Chord Reuses / Extends OverSim's Chord 
implementationimplementation

Adds ant-like agents to the Adds ant-like agents to the 
existing protocolexisting protocol
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Example: Self-ChordExample: Self-Chord
Self-organized Chord DHTSelf-organized Chord DHT
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Current statusCurrent status

●Compiler + Tools workingCompiler + Tools working
●Several protocols implementedSeveral protocols implemented

● Self-Chord (DHT)Self-Chord (DHT)
● BlBlååtAnt-S (overlay mgmt)tAnt-S (overlay mgmt)
● Newscast (gossiping)Newscast (gossiping)
● Ozmos (load balancing)Ozmos (load balancing)
● Messor (load balancing)Messor (load balancing)
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Present & Future workPresent & Future work

●Additional bio-inspired protocolsAdditional bio-inspired protocols
●DocumentationDocumentation

●Bio-inspired function library:Bio-inspired function library:
● Pheromone mgmt.Pheromone mgmt.
● Epidemic protocolsEpidemic protocols

●Unstructured overlays:Unstructured overlays:
● Topology measurements (diameter, av. path Topology measurements (diameter, av. path 

length, degree distribution,...)length, degree distribution,...)
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ConclusionConclusion

●OverSwarm' goal:OverSwarm' goal:
● comprehensive evaluation of comprehensive evaluation of 

bio-inspired P2P systemsbio-inspired P2P systems
● comparison with existing comparison with existing 

approachesapproaches

http://syscall.org/doku.php/overswarm

http://syscall.org/doku.php/overswarm
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