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Defines the standard 
set of generic 

templates

Root Schema 
NeuroML.xsd

Projection

Neuron

Network

Voltage-Gated Channel

defines

Defines new templates, 
and includes pointers 

to code modules which 
implement them

Standard 
extensions 
schema 
NeuroUtils.xsd Grid3DPopulation

Hodgkin–Huxley 
Channel

VolumeProjection

defines

Allows users to attach 
their code modules to 

new templates

User extension 
schema 
User.xsd

CerebellumProjection

NewCaChannel
defines

My SpecificNetworkStructure

,�
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�
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step 2 : write the code module cproject.jar

step 3 : use the new template in 
XML model code

<cerebellumprojection 
  srcPop = "granules" 
  dstPop = "golgis" 
  diameter = "100um"/>

step 1 : write a user schema
           which refers to a code
           module

Projection

module : string : = "cproject.jar" 
diameter : float

CerebellumProjection

CerebellumProjectionexample: create a new template
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<generalprojection <srcPop = "granules" destPop = "golgis" seed = "123"> 
<connectionmethod>

         <!--A section of script code embedded in the XML file --> 
         if (Random.sample() < 0.1) 
             { makeConnection(); } 

</connectionmethod>
</generalprojection>
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Population 

name : string 
structure : PopulationStructure 

,�
��� ��� -�� ��,�#�!%�� ����	����

SpatialStructure

dimension : SpatialDim 

PopulationStructure
name: string

IndexedStructure

dimension : IndexedDim[1..*]

,�
��� ��� -�� ��,�#�!%���!�� !��� ����	����

hypercolumn projection
All–to–Other 4–Nearest–Neighbour

V1 projectionmicrocircuit projection
axonal connections

axonal connections

One–to–One

axonal connections
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��� �J� 3��	�7�� �		��������
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Segment 

id : ID 
name : string {use = "optional"} 
type : string {use = "optional"} 
parent : IDREF 
attachmentPoint : float 
geometry : SegmentGeometry 
passiveProperties : PassiveProperties 
activeProperties : ActiveProperty[0..*]

Neuron

temperature : float 
temperature_units : Units 
Q10Factor : float 
scalingFactor : float 
section : Segment[1..*]

0..*
Data 

neuroanatomy

XLink 

experiment

0..*

XLink 

,�
��� �K� -�� ������ ����	����

Projection
name : string 
structure : ProjectionMap 
linkType : Projection 

,�
��� ��� -�� ���-� !%�� ����	����
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<neosim>
<model>

<network  name = "demo" >      
<define–entity name = "spike"         modulename = "Spike"/>
<population name = "GaussPop1"          entityname = "Spike"

modulename = "GaussPop"              num = "100" 
xcentre = "0"                ycentre = "0"              zcentre = "0"  
xvariance = "10.0"      yvariance = "10.0"    zvariance = "10.0"
xdist = "gaussian"      ydist = "gaussian"   zdist = "gaussian"
seed = "1234"/> 

</network>
</model>

<experiment>
<module name = "Spike"  

location = "http://www.neosim.org/modules/spikegen.jar" />
<module  name = "GaussPop"  

location = "http://www.neosim.org/modules/gausspop.jar" />
<control>

<time  value = "100.0"/>   
</control>

</experiment>
</neosim>

,�
��� �@� 3���	� )L936* D*+ ����������
 �� � ����	 �
�
����	����
 ��
�

NEOSIM Kernel

plug-in modules (code)

XML and the NEOSIM kernel

XML Model description (data)

Network
Neuron

Segment
Mechanism
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Data

kinetics

XLink 

GatingVariableRepresentation 

EquationForm

forward : Equation 
backward : Equation 

InterpolationParam 

useInterpolation : boolean 
method : string {"linear", "cubic",
    "B–spline", "other"}  
interpolatedSize : integer 

TabulatedGateParameters 

dimension : integer[1..2] 
elem : float[0..*, 0..*] 
startingValue : float[1..2] 
endingValue : float[1..2] 
interpolation : InterpolationParam

Equation 

equation : string 
startingV : float 
endingV : float 
assign : ParameterAssignment[0..*] 
divisions : integer {use = "optional"}

ParameterisedForm 
forward : GeneralisedGateParameters 
backward : GeneralisedGateParameters 

TabulatedForm 

forward : TabulatedGateParameters
backward : TabulatedGateParameters

ParameterAssignment
var : string 
value : string 
value_units : Units {use = "optional"}

GatingVariable 
name : string {"X", "Y", "Z"} 
exponent : integer 
dependencyType : string[1..3] {"voltage",  
    "concentration", "time", "other"} 
instantCalculation : boolean 
format : string   {"alpha/beta", "m_inf/tau"}
representationForm : string {"parameterised",
    "tabulated", "equation"} 
representation : GatingVariableRepresentation

Ion  

name : string 
gatingVariable : 
Gating Variable[1..3]

HHVoltageGatedChannel 

ion : Ion[1..*]

GeneralisedGateParameters 
category : string    
   {"General Parameterised Form", 
    "Hodgkin–Huxley Exponential", 
    "Hodgkin–Huxley Sigmoid",  
    "Hodgkin–Huxley Linoid", 
    "Sigmoidal m_inf & constant tau", 
    "Borg–Graham"} 
A : float 

: float 
: float 
: float 
: float 

B
C
D 
F

,�
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<neuroml version = "1"> 
    <hhvoltagegatedchannel name = "Traub et al. 1991 sodium channel"  
          channelType = "sodium"     currentType = "sodium" 
          cellRestingMembranePotential = "0.06" 
          cellRestingMembranePotential_units = "V" 
          temperature = "32"     temperature_units = "C" 
          Q10Factor = "1"     scalingFactor = "1" 
          equilibriumPotential = "0.055"     equilibriumPotential_units = "V"> 
        <version timeStamp = "2000–10–30 18:40 PST"  versionNumber = "1.0"/> 
        <description> 
            A description of the Traub et al. 1991 sodium channel </description> 
        <notes> The neuron model here refers to the channel used within the 
                     CA3 pyramidal cell model. Parameter values are drawn from 
                     the GENESIS version of the Traub et al. model (traub91chan.g)
                     as developed by David Beeman circa 1999. </notes>
        <listOfAuthors> 
            <author xlink:href = "14849220795111111@dbase.publisher.com"/>
            <author xlink:href = "14849220795111122@dbase.society.org"/>
        </listOfAuthors>   
        <listOfReferences> 
            <reference xlink:href = "150292208045213D@dbase.univ.edu"/>
        </listOfReferences> 
        <listOfIons> 
            <ion name = "Na"> 
                <listOfGatingVariables> 
                    <gatingVariable name = "X" exponent = "2" dependency = "voltage"
                          instantCalculation = "no" format = "alpha/beta" 
                          representationForm = "Parameterised"> 
                        <representation> 
                            <forward category = "General Parameterised Form" 
                                A = "35000" B = "0" C = "0" D = "0.005" F = "–0.010" H = "1"/>
                            <backward category = "General Parameterised Form" 
                                A = "7000" B = "0" C = "0" D = "0.065" F = 0.020" H = "1"/>
                        </representation> 
                    </gatingVariable> 
                    <gatingVariable name = "Y" exponent = "1" dependency = "voltage"
                            instantCalculation = "no"     format = "alpha/beta" 
                            representationForm = "Parameterised"> 
                        <representation> 
                            <forward category = "General Parameterised Form" 
                                A = "128" B = "0" C = "0.0" D = "0.080" F = "0.018" H = "1"/>
                            <backward category = "General Parameterised Form" 
                                A = "4000" B = "0" C = "1.0" D = "–0.003" F = "–0.005" H = "1"/>
                        </representation> 
                    </gatingVariable> 
                </listOfGatingVariables> 
            </ion> 
        </listOfIons> 
    </hhvoltagegatedchannel> 
<neuroml>
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