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VCell Top-Level Documents

e Database object containers
— BioModel
— MathModel
— Geometry

* Referential objects

— ResultSet
— FieldData
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Structure mapping

(topology to geometry)

Initial Conditions

Boundary conditions
Diffusion constants (if spatial)
Electrophysiology protocols
Enable/disable reactions
Fast reactions

Model analysis

Stochastic rate conversion
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BioModel Object Hierarchy
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— a.k.a. “Application” wizard, a.k.a. SimulationContext object —

SimulationSpec Element

SimulationSpee
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Spatially Resolved Species

e |nitial Concentrations:
— PDE:
e Concentration FIELD

— Stochastic:
» Spatial distribution function FIELD

 Boundary Conditions:

— PDE:
» specified concentration FIELD (Dirichlet)
» specified concentration FIELD (Neumann)
» Periodic
— Stochastic:
» specified flux density probability FIELD
» Periodic

o Diffusion Coefficient:

— PDE & Stochastic:
* (An)isotropic (optionally) spatially varying FIELD



VCell Geometry

GeometrySpec GeometrySurfaceDesc
_ _ - Region Image
(image-based or analytic) (discriminates disjoint regions of same type)
-Volume/Membrane Regions
Provides volume sampling (graph of all volume/surface instances
. L with adjacency and size metrics)
(surfaces are Imp|IC|t) -Surface sampling — visualization params
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Geometry Specification
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Geometry Visualization

Image-based Geometry ETE— [—
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Summary — 2 separate domains

...Spatial model elements... (~“L3 spatial”)
...geometry descriptions... (~“L3 geom”)

<vcspatial:listOfSpatials

. | xmins:vcspatial="http://spatial.vcell.org/sbml/level3">
|Rulejx>——Math| <vcspatial:spatial>
£ <vcspatial:listOfDomains>
DiffusionRateRule <vcspatial:domain name="cyt1" id="cyt1" domainType="cytosol"/>
:;;:;itiis.;aiiien:ype: Za <vcspatial:domain name="cyt2" id="cyt2" domainType="cytosol"/>
l+vectorComponent: epwn = {isotropi : <vcspatial:domain name="cyt3" id="cyt3" domainType="cytosol"/>

<vcspatial:domain name="ecl1" id="ec1"

AdvectionRule ‘
domainType="extracellular"/>

+wvariable: 3Id

:Spﬂziaéﬁatuwiwm g1d <vcspatial:domain name="pm1" id="pm1"
VECTOrL omponent: Enum _— 2 Z .
domainType="plasmaMembrane"/>
BoundaryConditionRule </vcspatial:listOfDomains>
+variable: 3Id faleli H
i T s Wi <vcspatial:listOfDomainTypes>
+heType: enum = {wvalue, flux, periodiec} ial- H —n nid—n "o iAn="2"
bci oo Mplas P g <vcspatial:domainType name="cytosol" id="cytosol" dimension="3"/>
<vcspatial:domainType name="extracellular" id="extracellular"
Model dimension="3"/>

<vcspatial:domainType name="plasma membrane"
id="plasmaMembrane" dimension="2"/>

- < o . S
SpatialFeature ListofSpatialFeatures /vcspaFlaI..IlstOfDomalnTypes .
+opatialFeatureTyne: STd <vcspatial:listOfCompartmentMappings>

SpalialFeaureType |ListOfSpatiaIFeatureTypes <vcspgtia|:corrlpartme'rlltMapping nam(le':"mapeingl” id="mappingl"
I domainType="cytosol" compartment="compl"/>
</vcspatial:listOfCompartmentMappings>

</vcspatial:spatial>

</vcspatial:listOfSpatials>

| ListOfSpatialFeatureTypeMappings

SpatialFeatureTypeMapping

+ocompartment: 2Id
topatialFeatureType; SId
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