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Distributed SNNDe�nitionSimulation framework
Distributed : allow large s
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De
entralized Global Virtual Time handlingMutexes on shared datas stru
tures
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Distributed SNNModelsNeuronsNeuron models de�nitionC++ 
lasses inheritan
eNeuron ← ObjetEvenementiel (EC)Synapses handled by neuron modelFew methods de�nition



Distributed SNNModelsNeuronsNeuron models de�nition

* runRecepEvt(Evenement*);Evenement

unsigned int getDelai(const Point4D&);

ObjetEvenementiel*);

}

 ajouterConnexion(void

public :

class Neurone : public ObjetEvenementiel{

Neurone();

~Neurone();


C++ 
lasses inheritan
eNeuron ← ObjetEvenementiel (EC)Synapses handled by neuron modelFew methods de�nition



Distributed SNNModelsNeuronsNeuron models de�nition
PortabilityVery few 
onstraints on modelsEvent-driven 
onstraintIrregular updates

−→ Predi
tions
−→ Coupled ED

C++ 
lasses inheritan
eNeuron ← ObjetEvenementiel (EC)Synapses handled by neuron modelFew methods de�nition
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onnexions
WeightsPost-synapti
 handlingUnsupervised lo
al learning pro
essesDelaysApplied post-synapti
allyDelay learning / shift
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Distributed SNNModelsNetworksNetwork modelsNetworkPopulations setProje
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Distributed SNNModelsNetworksNetwork models
Inside API :Network net = 
reateNewNetwork() ;net.setNbPop( N ) ;net.setNomPop( 1, �Ex
it 2D MAP�) ;net.setNeuronModel( 1, �NeuronTypeT� ) ;net.setTaillePop( 1, 100 ) ;...

NetworkPopulations set de�ning :Neuron modelsizename, et
Proje
tions set



Distributed SNNModelsNetworksNetwork models
Inside API :int aproj = net.addProje
tion( 1, 2, �SomeProjType� ) ;net.setPoidsProj(aproj, 12) ;net.setParamSpe
(aproj, �paramName�, 0.5 ) ;

NetworkPopulations setProje
tions set de�ning :Proje
tionWeightSpe
i�
 parameters
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ular role : online intera
tionsApplies stimulations (through input 
ells)Gets output a
tivities (through output 
ells)May a
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ommand)Environment is a full pro
essA Thread running during simulationA spe
i�
 (EC) : CPC → run() method de�nition



Distributed SNNModelsEnvironmentsEnvironnement modelsParti
ular role : online intera
tionsApplies stimulations (through input 
ells)Gets output a
tivities (through output 
ells)May a
t outside simulation (e.g. robot 
ommand)Environment is a full pro
essA Thread running during simulationA spe
i�
 (EC) : CPC → run() method de�nitionInside API :setEnvModel( �ModEnvironment� ) ;net.setNbPopIn( 2 ) ;net.setNbPopOut( 2 ) ;
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Inside API :setNbNodes( 3 ) ;defHardware( �Fi
Hosts� ) ;addMappingRange( 0, 0, 300 ) ;addMappingRange( 1, 301, 2000 ) ;addMappingRange( 2, 2001, 4999 ) ;



Distributed SNNPerforman
esLarge s
ale networks : exe
ution time
Stations : bi-
ores 2Ghz,1Go RamNeuron model : LIFNb neur. : 8 ∗ 10

4 et 10
5Nb syn. : 80 ∗ 10

6 et
100 ∗ 10

6Duration : 1 sStim. freq. : 600 HzAverage a
tivity : 1 Hz



Distributed SNNPerforman
esLarge s
ale networks : speedups

Speedup : T Sequential
T ParallelExtrapolated sequential time [EANN'09℄
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Distributed SNNDependen
iesSimulator dependen
ies
makeC++ 
ompilerlibdl (dynami
 library load)Posix threadsMPI (MPICH2)ssh Plots : imagemagi
k (
onvert tool)



Distributed SNNDependen
iesThe end
Thanks for your attention

http ://sour
eforge.net/proje
ts/damned
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