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Overview

NEST: NEural' Simulation Technology

Simulation; ofi large networks of spiking point-
neuren models

No easy way to integrate morphology or
geometry of neuroens

Elexible for design of network architecture

Changes to) internal Werking efi a neuron moedel
(or ether compoenents) shoeuld be done at C++
levelland requires recompiiation



Structure off NESTE

Neuro Modelling Graphical User
Language (NML) Interface (GUI)

Simulation Language

Simulation Kemel Basis
|

Neuronal Models

|
Random Number Gen.




SLI

= NEST Is written in OOP style in C++
= Sl Simulation Language Interpreter
= SILI provides primary. User interface

= S| alse provides a set of basic data
structures used te exchange data between
moedules

= SILI'Isia simple stack machine, optimized
for fast precessing ofi higher-level
commands; and ohjects




Simulation Kernel

" Simulation kernel: definition and simulation
of large structured networks of biologically:
realistic neural networks

= Elements; objects like neurons, Synapses,
columnar circuits, whole corticall area, and
devices

= Elements are hard-coded! in C++, but
configuratiens are dynamic at Sitlflevel



Network Elements

= Element hierarchy




Configuration lnterfiace for
Elements

" The element base class defines the
minimal Interface that each element has
to Implement

= |t IS not trvial to define a generic Interface
for all neurons wWhichican be used by,
INterpreter to. aceess an element's interal
parameters

= e selution Used!Is) keywordl parameters,
usingl SET anal GEIF commanads



Simulation: Driver

" Tasks:
= Administration of network structure
s Administration of network elements

= Organizing the temporal update of each
element

= Communicating infermation between
elements



Update and Communication

= Element update: fixed simulation step size
= Common Interface for update

m Spike events: during update a neuron
modellcombines alllincoming spikes and
determines Its output

= \\When spike Is generated, It IS
Simultaneously sent to alll target neurons

= he dynamics of the synapses are placed
On| the post-synaptic side




T1me Driven vs Event Driven

= Event driven: useful where communication
IS cheaper than evaluation of each
element

" Time driven: useful where evaluation of
each element is cheaper than
communication

= HVond: Updating neurons with every: time
step, synapses with eveny: spike



Comparision

NEST CSIM

Major Goal |Lamge Scale SNN Large Scale SNN
Core Ctt C+:+
Interface SLI MATLAB
Neuron I&F models withy Different | Most of Spiking Neuren

PSPs Maedels andialse
lelellis Sigmoidal Neurons
Synapse None Dynamic andi Static
Models hiodess
Synaptic None STTDP and Other:

Plasticity

lCearning Mech:




Comparision

NEST CSIM

Visualization None Provided Through
Tools MATLAB
Higher LLevel None NMC and Learning
Functions
Simulation Hylbrid Hybrid
Strategy.
Parallelization |Yes,butnot = | None

available for public
Doecumentation | &eed Not so: much
PDewnload Indirect (GPL Direct (GPL)

Based)
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Some Examples

= A very short introduction to SLI
= Simulating an integrate-and-fire neuron
= Simulating a network of spiking neurens
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