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Hierarchical model extensionHierarchical model extension



Apple did it firstApple did it first……

▶ QTFF:QTFF:
 Hierarchical tree structureHierarchical tree structure
 Referential inclusionReferential inclusion

▶ How?How?
 Atoms that are not atomicAtoms that are not atomic…… but self-descriptive but self-descriptive
 Arbitrary containment implementationArbitrary containment implementation

▶ What?What?
 Multiple movies, tracks, overlaps, operations etc.Multiple movies, tracks, overlaps, operations etc.
 Extensibility (encodings, sprites, VR)Extensibility (encodings, sprites, VR)
 Compatibility (ignoring atoms, Compatibility (ignoring atoms, ““flatteningflattening””))



The Proposed SolutionThe Proposed Solution

▶ Pre-requisites: 3 of the proposed L3 core enhancementsPre-requisites: 3 of the proposed L3 core enhancements
▶ Two specific changes/additions:Two specific changes/additions:

 Model = container Model = container ––  listOfSubmodelslistOfSubmodels
▶ Fully hierarchicalFully hierarchical
▶ Multiple instances allowedMultiple instances allowed
▶ Local or remoteLocal or remote
▶ Separate namespacesSeparate namespaces

 Linking elements = overloading Linking elements = overloading ––  listOfReplacementslistOfReplacements
▶ ((Semi?)hierarchicalSemi?)hierarchical (possibly allow peer-to-peer) (possibly allow peer-to-peer)
▶ Any element can be replaced (species, reaction, compartment,Any element can be replaced (species, reaction, compartment,

parameter, rule, etc.)parameter, rule, etc.)
▶ Any element can be deleted (replace with Any element can be deleted (replace with ““nullnull””))

▶ Some ancillary decorations:Some ancillary decorations:
 Conversion factorsConversion factors
 PortsPorts



Usage and PossibilitiesUsage and Possibilities

▶ Model compositionModel composition
▶ Model collectionsModel collections
▶ Level 2 support and flatteningLevel 2 support and flattening
▶ Smart visualizationSmart visualization
▶ CellMLCellML support support
▶ Impact on other Level 3 efforts:Impact on other Level 3 efforts:

 libSBMLlibSBML
 SpatialSpatial
 ArraysArrays



Examples of UsageExamples of Usage
- model aggregation -- model aggregation -

▶ Extend modelsExtend models

▶Modify modelsModify models

▶Combine modelsCombine models
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Examples of UsageExamples of Usage
- model collection -- model collection -

▶Different parametersDifferent parameters
▶Different protocolsDifferent protocols
▶Different geometriesDifferent geometries
▶ EtcEtc……
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