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Messor (load balancing)
AntNet (routing)

AntHocNet (routing)

Self-Chord (DHT)

BlåtAnt (overlay mgmt)

Antares (clustering)
SemAnt (res. discovery)

Examples
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Example: AntNet

Ant foraging ~ Routing



Wednesday 20 July 2011  7

Example: Messor

Real ants (clustering behavior)
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When an ant is not carrying any object, it wanders
about randomly until it encounters an object and

picks it up with a probability inversely proportional
to the number of objects in the neighborhood.

When an ant is carrying an object, the ant drops with
a probability proportional to the number

of objects in the neighborhood.

Example: Messor
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Example: Messor

Load balancing in distributed computing 
systems
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Example: Messor

Artificial ants (spreading behavior)
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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.

Example: Messor
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Custom simulator (Java)

Messor (load balancing)
AntNet (routing)

QualNet

AntHocNet (routing)

Custom simulator (Java)

Self-Chord (DHT)
Custom simulator (Java)

BlåtAnt (overlay mgmt)

Custom simulator (Java)

Antares (clustering)
Unknown

SemAnt (res. discovery)

Examples
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OverSwarm

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

Comprehensive evaluation
Comparison
Experimenting, prototyping

Based on OverSim / OMNET++
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OverSim

www.oversim.org
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Application layer
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Overlay protocol extension
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Standalone overlay protocol
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Toolchain

Programming language (Lisp-like)
dynamic typing, automatic memory mgmt

strong, transparent migration
pheromone API
topology measurements API

Compiler (agent language -> C++)
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Programming
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OMNet++ / OverSim

Programming
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OMNet++ / OverSim

OverSwarm

Programming
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Benchmark

Simulation Time Memory usage
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Example: BlåtAnt

Overlay management protocol

Self-structured overlay

bounds distances between each pair of peers
limits small cycles
pure peer-to-peer (no superpeers, hubs)

Ant-like mobile agents
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Example: BlåtAnt

For a user defined parameter D

Create and remove logical links:

Connection Rule
connect two nodes if distance (hops) ≥ 2D – 1

Disconnection Rule
break cycle if length < 2D
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Example: BlåtAnt (discovery)

Discovery ants collect and disseminate information across nodes...
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Example: BlåtAnt (inform)

Infer minimal distances to (non-neighbor) nodes 
– Connection Rule: if distance ≥ 2D – 1, create a new 

connection

d(W,F) = 2

d(E,F) = 3

d(S,F) = 3

d(O,F) = 2

= neighbor of F

A W E S O M O
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Example: BlåtAnt (inform)

Infer minimal distances between (neighbor) 
nodes in the overlay (not crossing the node itself)

– Disconnection Rule: if distance < 2D-2, disconnect one 
of the neighbors

d(A,M) = 5

= neighbor of F

A W E S O M O
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Example: BlåtAnt (discovery,inform)

C++

C++
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Example: Evaluation

+ / -  ~20 peers every 500 seconds
BlåtAnt: max 8 neighbors

GIA: min 3, max 20 neighbors
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Example: Evaluation

+ / -  ~20 peers every 500 seconds
10% packets lost

BlåtAnt: max 8 neighbors
GIA: min 3, max 20 neighbors



Wednesday 20 July 2011  34

Example: Evaluation

No packet loss 10% packets lost
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http://syscall.org/doku.php/overswarm

Conclusions

OverSwarm' goals
Comprehensive evaluation of bio-inspired P2P systems
Comparison between bio-inspired and “traditional”
Easy to use development framework
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Thank you for your attention... 
questions?
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