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Distributed SNN

De�nition

Sim ulation framew ork

Distributed : allo w large scale sim ulations

Ev en t-driv en : sparse activities

Multithreaded : computations and comm unications

o v erlap

D AMNED :

D istribute d A nd M ultithr e ade d N eur al E vent- D riven

simulator

[PDCN'06], [NEUR OCOMP'06]
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D AMNED concepts

Basic elemen t : Ev en t-driv en Cell (EC)



Distributed SNN

De�nition

D AMNED concepts

Basic elemen t : Ev en t-driv en Cell (EC)

Decen tralized Global Virtual Time handling

Mutexes on shared datas structures
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Distributed SNN

Mo dels

Neurons

Neuron mo dels de�nition

C++ classes inheritance

Neuron  Ob jetEv enemen tiel (EC)

Synapses handled b y neuron mo del

F ew metho ds de�nition
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Mo dels

Neurons

Neuron mo dels de�nition

* runRecepEvt(Evenement*);Evenement

unsigned int getDelai(constPoint4D&);

ObjetEvenementiel*);

}

 ajouterConnexion(void

public :

classNeurone : publicObjetEvenementiel{

Neurone();

~Neurone();


C++ classes inheritance

Neuron  Ob jetEv enemen tiel (EC)

Synapses handled b y neuron mo del

F ew metho ds de�nition
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Mo dels

Neurons

Neuron mo dels de�nition

P ortabilit y

V ery few constrain ts on mo dels

Ev en t-driv en constrain t

Irregular up dates

�! Predictions

�! Coupled ED

C++ classes inheritance

Neuron  Ob jetEv enemen tiel (EC)

Synapses handled b y neuron mo del

F ew metho ds de�nition
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Mo dels

Neurons

Synaptic connexions

W eigh ts

P ost-synaptic handling

Unsup ervised lo cal learning pro cesses

Dela ys

Applied p ost-synaptically

Dela y learning / shift
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Mo dels

Net w orks

Net w ork mo dels

Net w ork

P opulations set

Pro jections set
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Mo dels

Net w orks

Net w ork mo dels

Inside API :

Net w ork net = createNewNet w ork() ;

net.setNbP op( N ) ;

net.setNomP op( 1, � E xcit 2D MAP�) ;

net.setNeuronMo del( 1, � N euronT yp eT� ) ;

net.setT ailleP op( 1, 100 ) ;

...

Net w ork

P opulations set de�ning :

Neuron mo del

size

name, etc

Pro jections set
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Mo dels

Net w orks

Net w ork mo dels

Inside API :

in t apro j = net.addPro jection( 1, 2, � S omePro jT yp e� ) ;

net.setP oidsPro j(apro j, 12) ;

net.setP aramSp ec(apro j, � p aramName�, 0.5 ) ;

Net w ork

P opulations set

Pro jections set de�ning :

Pro jection

W eigh t

Sp eci�c parameters
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Distributed SNN

Mo dels

En vironmen ts

En vironnemen t mo dels

P articular role : online in teractions

Applies stim ulations (through input cells)

Gets output activities (through output cells)

Ma y act outside sim ulation (e.g. rob ot command)

En vironmen t is a full pro cess

A Thread running during sim ulation

A sp eci�c (EC) : CPC ! run() metho d de�nition



Distributed SNN

Mo dels

En vironmen ts

En vironnemen t mo dels

P articular role : online in teractions

Applies stim ulations (through input cells)

Gets output activities (through output cells)

Ma y act outside sim ulation (e.g. rob ot command)

En vironmen t is a full pro cess

A Thread running during sim ulation

A sp eci�c (EC) : CPC ! run() metho d de�nition

Inside API :

setEn vMo del( � M o dEn vironmen t� ) ;

net.setNbP opIn( 2 ) ;

net.setNbP opOut( 2 ) ;
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Hardw are

Distributed harda w are

Mono or m ulti-core stations

LAN, Clusters, Grids

P arallel mac hines

Node

Node

CPC

CMC

CMC

CPC

RAMCPU

Disk

Communicator
EC

EC

EC

EC

EC

EC

Messages

DAMNED MPI

server
SSH

server
SSH

Ethernet

Network

RAM

Disk

CPU

HardwareNeural
Network

Synapses
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Hardw are

Distributed harda w are

Node

Node

CPC

CMC

CMC

CPC

RAMCPU

Disk

Communicator
EC

EC

EC

EC

EC

EC

Messages

DAMNED MPI

server
SSH

server
SSH

Ethernet

Network

RAM

Disk

CPU

HardwareNeural
Network

Synapses

Inside API :

setNbNo des( 3 ) ;

defHardw are( �FicHosts� ) ;

addMappingRange( 0, 0, 300 ) ;

addMappingRange( 1, 301, 2000 ) ;

addMappingRange( 2, 2001, 4999 ) ;
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P erformances

Large scale net w orks : execution time

Stations : bi-cores 2Ghz,

1Go Ram

Neuron mo del : LIF

Nb neur. : 8 � 104
et 105

Nb syn. : 80� 106
et

100� 106

Duration : 1 s

Stim. freq. : 600 Hz

A v erage activit y : 1 Hz
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P erformances

Large scale net w orks : sp eedups

Sp eedup :

T Sequential
T P arallel

Extrap olated sequen tial time

[EANN'09]
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Oculomotricit y

Saccade Burst Generator

GATE

cMRF cMRF

DUREE

OPN HAUT

BAS

DROITE

EBN



Distributed SNN

Oculomotricit y

Mo dèle élab oré
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Dep endencies

Sim ulator dep endencies

mak e

C++ compiler

lib dl (dynamic library load)

P osix threads

MPI (MPICH2)

ssh

Plots : imagemagic k (con v ert to ol)
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Dep endencies

The end

Thanks for y our atten tion

h ttp ://sourceforge.net/pro jects/damned
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