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Levels of description

Behaviour

Systems

Areas

Circuits

Neurons

Dendrites

Synapses

Molecules

A + B <===> C      

dA/dt = ïkf.A.B + kb.C

Stochastic forms

Brownian motion

E = RT/zF . ln([out]/[in])

g = gmax . mx . hy

g = gmax . t/Űp . exp(1-t/Űp)

Ŭ(V)

ɓ(V)
1-m m

Mechanics:

Tensegrity

Bending moments

Motors

Bulk flow
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SEDML



A typical multiscale model

Spine: 
Receptor traffic

Network Cell

Dendrite: MAPK feedback
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Biophysically-detailed network 

model



The Multiscale Object-Oriented Simulation Environment

http://moose.ncbs.res.in, 
http://sourceforge.net/projects/moose/

LGPL but uses GPL modules

C++/Python/Qt/GSL/OpenGL and many many moreé

http://moose.ncbs.res.in
http://sourceforge.net/projects/moose/


NeuroMLSBML

MPI,

MUSIC

Python

MOOSE supports standards



Solvers

Multiprocessor scheduler

Model

Shell

1.23 Input Start

Stop

User interfaces

Internode messaging

Model

files

Data-
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Modelling across scales
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Single particle

(Smoldyn plugin)

Compartmental

ODE and stochastic

Steady-state solver

Cellular biophysics Network

Multiscale: SigNeur

Multiscale: biophysical network


