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Tools with NeuroML support

.. Neur'oML]

Heme Documents

lodels Validator Community Contacts
E— — E—

MNeuroML ][ Tools ][ Teol Support

Tool Support

NEURON Tools . .
Current application support for NeuroML
X3D Tools
The following is a list of software applications which currently suppert NeuroML (last updated: March 2011). Note that not all tools support all parts of NeuroML.

Please contact us if you would like your application included on this list!

In many instances NeuroML import/export in these tools is an add-on to the core functionality of the p ge, and can be ir p or not well
documented. If you're interested in this feature in a specific application let the developers know! It's only through user feedback that features like this will make it
further up long TODO lists.

NeuroML Validator The NeuroML Validator on this website can be used to check the validity of a NeuroML file. The
validator allows you to paste the text of the file into the browser window for validation. After validation,
the NeuroML Validator allows translation of NeuroML documents into mere readable HTML formats or
into simulator scripts for use with GENESIS, MOOSE, NEURON and PSICS.

The website also facilitates visualisation of the contents of NeuroML files in 3D using X3D.

neuroConstruct neuroConstruct is a Java based application for constructing 3D networks of biologically realistic
neurons. The current version can generate code for the NEURON, GENESIS, PSICS and PyNN
platforms and also provides import/export support for MorphML, ChannelML and NetworkML. A
detailed description of the current support for NeuroML in neuroConstruct is avaliable here.

Integration with the LEMS interpreter and conversion of NeuroML v1.x based models to v2.0 is in
development.

NEURON The NEURON simulation environment is one of the main target platforms for a standard facilitating
exchange of neuronal models. Version 6.1 of NEURON can import and export (from ModelView) cells
in NeuroML {Level 1 or 2) format. For the latest files for importing/exporting NeuroML in NEURON see
here. The NeuroML Validator can also be used to generate NEURON scripts (example) and full
NEURON simulations can be generated from NeuroML model components by neuroConstruct.

GENESIS GENESIS is a commeonly used neuronal simulation environment and is also a main target platform for —— =
the NeuroML specifications. Cell morphologies and channel mechanisms in NeuroML format can be .
used to generate GENESIS scripis through the NeuroML Validator page here (example). This ESe
conversinon ran be done with anvy ¥MI tonl for handlinag ¥21 file transfarmatione but a2 short scrint in ey
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Core supported simulators in v1.x

NEURON GENESIS MOOSE PSICS neuroConstruct PyNN*
Single compartment cells X X X X X X
Multi compartment cells X X X X X
Integrate & fire X X X
mechanisms
HH channels X X X X X
Kinetic scheme channels X X X
Voltage & ligand gated X X X X
channel, e.g. BK, SK
Networks X X X X X
Static synapses X X X X X
Plastic synapses X X X
Gap junctions X X X X

* Simulator mappings of PyNN which have been tested to date: NEURON, NEST
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CX3D

A Cortex3D: tool for simulatingthe growth of cortexin 3D

A Simulateddivisionand migration of cells,growth of axons/dendritesalong
chemicalgradients

A Developedn lab of RodneyDouglasn Zurich
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neuroConstruct ¥1.3.8 - C:\nC_projects’, TestImport', TestImport.ncx

File Project Settings Tools Help

B <3| 2| B @\E Validate

meiect rCeIITypes rRegiuns rCeIIGmups rCeIIHel:hanism: rNetwnrk rlnpul.'ﬂutput rﬂenerale " Visualisation Export

| View: ||Latesmeneratedpusmuns|v|| Stop 3D || 3D Settings || 2 | | View Prev Sims in 3D... || Quick Plot... |

=
s
i

[ ] Transparent mode EI B EI Zoom: G 1 |CEII Group: |'| |CEII num: |v| Segment

| Info || Replay || Plot selected: || | |Analyse:| | |
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Whole Brain Catalog

A Graphical interface to NUMEroUS g
databases accessible through the  *
Neuroscience Information
Framework (NIF)

A Fits data to standard mouse brain’ -

atlas coordinate system, the
G2 EK2fY { LI OS¢
A Import & export NeuroML

http://wholebraincatalog.org

e
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hole Brain Catalog - 0.7.7.0
ile Edit Insert View Help
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Neuronland

M NLMorphologyViewer 0.2.1 [C240797B_P3_pas.morph.xmi] P =] 3
File Wiews Help

~Meuron Components

Command line tool & GUI to
import & export neuronal
morphologies in multiple
formats:

Neurolucida
SWC Warnings Meuron Statistics |

ONfOFF [arkers | Colour

Mum Sample Points 1415

Mum Branch Points 51
N E U RO N Mum Terminals 59

EBranching Order 10

Mazx. Path Length 950,872192
M 0 rp h M L Mumber OF Branches 110
Mazx. Physical Length 637,555420

Surface Area 17230210938
& 17 llloré( Wolurne 4436,694531

Meuron: C240797E_P3_pas.morph.xml IMorphrL 4

A
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SplitNeuron

m [ notes J [ splitneuron J [ atnu

[ MIND
A Neural network encoded i UPLOAD

a MySQL database modelling the human brain
A M U|t|C0m partmental Ce” Efforts for brain reverse engineering are growing fast.

Reserchers all over the world are collecting data on structures and dynamics of brain areas.
How those systems behave could be reconstructed and analyzed through detailed simulations
mOdeIS that could be also used to perform experiments in computo, where the model is an accessible
preparation. Therefore, main modelling topics are: targeting level of detail, translating cell
properties into model parameters, very large-scale modelling and exposing results for

A 1zhikevich thalamocortical raveis.
network like models (10 2011-01-03

: 4 . vewron] 0 >
neurons Wlth 1@ Syn apses Developing methods to support specifications to reach an highly biological
detail with compartmental approach.
. database-based

splitneuron simulation library

Simulation Library

= o An innovative approach to large-scale, biologically

;";Tg:f:‘ patabaseextension plausible, neural-network simulation library.
Based on data structures and methods directly coded
into database, information flow implying separation

e — of data representing neurons, conceived to share

load on multiple machines and calibrating operational
load on each machine, splitneuron is the first
database-based simulation tool!
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NeurAnim D

f Applicatians  Places System

- examplel.xmi - NearAnim : g

file Payback OCptions Hefp

A Developed in the lab of

mmmmmm

Thomas Nowotny in =
Sussex P —
A Can load in NetworkML
files & generate movies of
network activity
4l1x ele ol e I : - - . - ,-:J' : - y ’ : - : - - ”' l :cz )
23 (@ rell@locatost kcal . |[[) examplelam - Newr... | [E[}DT";:%zaz

wellcometrust ér;é?% Collaborative Modelling Workshop 201
s



%N euroML] http://www.NeuroML.org

TREES Toolbox

To

Developedoy HermannKuntzin Michaell | dza #albahNITa
(Semi) automatic reconstruction of neuronal morphologies from

To

microscopyimagestacks
Editing,analysis& visualisationof morphologies
Generationof new synthetic neuronaltrees from parametersof existing

p SIS

ones
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© © @ CONTROL CENTER - the TREES toolbox - Copyright (C) 2009 Hermann Cuntz
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£ @ @ CONTROL CENTER - the TREES toolbox - Copyright (C) 2009 Hermann Cuntz
File 5Stacks Trees Toolbars Visualize Colormaps  Print
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D @ @ CONTROL CENTER - the TREES toolbox - Copyright (C) 2009 Hermann Cuntz
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© & @ CONTROL CENTER - the TREES toolbox - Copyright (C) 2009 Hermann Cuntz

File 5tacks Trees Toolbars Visualize Colormaps  Print L
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File 5tacks Trees Toolbars Visualize Colormaps  Print

Q ° export to NeuroML

Save In: |3 TREES

SR EE

3 .swn 3 sample
3 construct  £3 scheme
3 edit 3 stacks
3 elactrotonics

3 graphical

3 graphtheory

3 gui

3 10

3 metrics

File Marne: |m\,1reelxm|

" Files of Type: | (*.xml)

80 100
# [tr]

HSR 20

ﬂﬂﬂﬂﬂl

100 0
1 1 1

t2][13.5 »t[dyn. |

http://www.NeuroML.org

]

blatt plot of tres
bplot mstl

stk 100 100 =
19
thr: 1.9% in
1 somalta) 112
points
AUTO| edit | edit2]

skelll] .[[3 O] |3
somal[S clgL]
w2

st [j0:20[10)...
clean|[10 res.].J[2
repair redir.| BCT |

_J_'._J;J;JyJ
11 252 x|
[+1-5| 5[10[10[10
a0

bilor m... | clear
plot] 1942 o] I
2|25 vdd ]
ﬂUJJ_HJ )

5 [2 [ Ti0
EWERN R (1o
sl o2 o]
sp.] JT0[S[1[2

050 cone T
mEA

none

Pveg|ch..|ratigfas...
n_‘] t<ll 10 <t
tr

ee ElS...l |C

l:_|_| sub...|deletd

¢ O sfrfm]
Sz ]
<] 2| <| »| <] >

|60 [ 47 | &
0 Mamrot

SRR TR

flipx| flipy | flipz

con.. .| ;JD'i“'J'_

A v|m5t1 u |clr

-

wellcome!rust é’iéf%
s

Collaborative Modelling Workshop 201




http://www.NeuroML.org

File Project Settings Tools Help

C

G

Validate

Visualisation |

| View: ||mytree(CeI|)

|v|| Stop 3D || 3D Settings || ? | | View Prev Sims in 3D... || Quick Plot...

| Click on a segment to view/edit details |

|AII solid

|v|| 0 || - |Znom: :@:: |Pick59.ctinnsf§egments |v|| Cell Info |Ce|lnotva|id
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TrakEM2

A An ImageJ plugin for
morphological data mining,
three-dimensional modelling
and image stitching,
registration, editing and
annotation

A Developed by Albert Cardona

¢ University of Zurich/ETH
A Latest release exports cells in
NeuroML format

http://www.NeuroML.org
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Annotations | Live filter |
Tool options

" Opacity | Labels [ Layers |

" Patches | Profiles | Zspace | :
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