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 Aggregation, Composition, or Black Box 
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 Interact cleanly with other packages 

multi flux 

spatial distrib 

comp 
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 Core still valid without comp constructs 

SBML L3 core 

comp  
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 Ignore verbosity of model, but don’t over-
complicate 

SBML L3 core 
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 Allow modular access by reference 
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comp 

 Incorporate past design goals 

Finney Ginkel Ginkel Hoops Webb Workshop Hoops Finney 
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sbml comp 
 

model modelDefinition 

submodel 

submodel 

subElement 

Required 

port 
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sbml comp 
 model 

Sbase “replacement” 

replaces 

subElement 

modelDefinition 

portId 

modelDefinition 

SId 
subElement 

subElement modelDefinition 

metaId 
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 Any old reference to a replaced element’s SId 
now refers to the new element. 

 Any old reference to a replaced element’s 
metaId now refers to the new element. 

 All old math must use conversionFactors from 
Replacement elements, if defined, or the 
Submodel’s conversionFactors, if defined and 
relevant. 

 If flagged ‘identical=true’, the replacing 
element must be identical to what it replaces. 
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sbml comp 
 

model modelDefinition 

submodel 

SId 
deletion 

metaId deletion 

portId 
deletion 
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 Determine if the deletion/replacement rules 
can be followed. 

 Determine if following the rules results in a 
valid ‘flat’ model. 

 That’s it!  (no type checking!) 
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 If a conversionFactor is defined for a 
replacement, that takes precedence. 

 If not, relevant conversionFactors are applied 
to all remaining subelements in the submodel. 
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 If an element has a unit type, it can be converted 
by the corresponding conversionFactor. 

 Example:  A compartment with 
spatialDimension=3 : areaConversionFactor 

 Example 2: A species with 
‘hasOnlySubstanceUnits=true in a 3D comp: 
substanceConversionFactor/areaConversionFactor 

 Species that replace species with different values 
for ‘hasOnlySubstanceUnits’ use the value of 
compartment in their conversion. 
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 Mike Hucka 

 Herbert Sauro 

 All the previous authors and contributors to 
previous Hierarchical Model Composition 
proposals, especially Stefan Hoops, Andrew 
Finney, Martin Ginkel, and Jonathan Webb! 
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