= Modularization of SBML

David Schroder and Jorg R. Weimar

SBML has many features

Many tools support SBML

None support all features

How to specify partial support ?

Which parts are necessary for doing/modeling XYZ ?
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arization of SBML

Module

Smallest part of SBML definition which can be
removed independently of other modules.

* XML Elements, e.g., KineticRateLaw
+ XML Attributes, e.g., annotation, units
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Model
+id:SId {use="optional"} Species SpeciesReference
+name:string {use="optional"} +id:Sld +stoichiometry:double {default="1"}

+functionDefinition:FunctionDefinition[1..*]
+unitDefinition:UnitDefinition[1..*]
+compartment:Compartment[1..*]

: - +initialAmount:double {use="optional"}
+species:Species[1.."] |

+name:string {use="optional"} +stoichiometryMath:StoichiometryMath {minOccurs="0"}
+compartment:Sid

tarameter Faraimete . ] +initialConcen‘€mtion:double {use="optional"}
+ru|e'RuIe[1. q o +substanceUnits:Sld {use="optional"}
+reat;tion'Re"action[1 ‘0 +spatialSizeUnits:Sld {use="optional"} " .
+event'E\:rent[1 B - +hasOnlySubstanceUnits:boolean {default="false"} S,mp[eSpec;esReference
i N +boundaryCondition:boolean {default="false"}
+charge:integer {use="optional"}
+constant:boolean {default="false"}

+species:Sld

FunctionDefinition

+id:Sld
+name:string {use="optional"}
+math:Math {namespace="http://mmw.w3.org/1998/Math/Math ML"}

SBase

+metaid:|D {use="optional"}
+notes:(ANY) {minOccurs="0" hamespace="http:/Mww.w3.org/1999/xhtmI"}
+annotation:(ANY) {minOccurs="0"}
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Reaction

+id:Sld

+name:string {use="optional"}
+reversible:boolean {default="true"}
+fast:boolean {use="optional"}
+reactant:SpeciesReference(0..%]
+product:SpeciesReference[0.."]
+modifier:ModifierSpeciesReference[0..”]
+kineticLaw:KineticLaw {minOccurs="0"}

Event
+id:Sld {use="optional'}
+name:string {use="optional'}
+imeUnits:Sld {use="optional"}
+eventAssignment:EventAssignment[1.*]
+trigger:MathField

+delay:MathField {minOccurs="0"}

EventAssignment MathField
+variable:Sld : : +math:Math {namespace="http://www.w3.org/1998/Math/Math ML"}
+math:Math {namespace="http://www.w3.org/1998/Math/Math ML"} 3




. & Dependencies

€ Syntactic dependencies

from XSD schema
® Semantic dependencies

from English text, intuition
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Remove KineticRateLaw
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Modularization of SBML

Model

-+ickS1d fuse="optiomal’|

+namestring fuse="optional"}

e o e e B st e Exa T )
+unitD efiriticnt Init Definition] 1]
depmpartment:Compartment] 1.7
+apoeinnNpeoies(1.%)|

+initial Concentrarton:dauble juse="aptional|

Species SpeciesReference

kSl #stoichiometry:double jdefault="1"

tnamesiting fuse="optional "} +atnichiometryMath:StnichiometryMath {iminGecurs="0"|
seompirtment:Sid

,+m1ﬁalﬂmnunt:dmhla |use= ,uptnn,ql 1

.

*“m“r‘?f-:mmm“'] vsubstanceUnitsSid fuse="optinnal’|
K i !IIWJ: lh L +spatialSizelinitsSld [use="optional ] —
+roact on Roaction| 1. AL o : 3 :
veventFyort (1% .+hﬂiﬂnlxﬁ‘uhnta;malkﬁts;ﬁndqmiﬂdhﬂt f’lﬁi mmﬂ'&ﬁﬂﬂsﬂm&f
2 s +hmmﬂa:g{:mdfﬁumhnukan1ﬂafmlt= False"} sl
+changesinteger (use="optional’} s
+Ex$ﬂufantzhuu1m{duﬂul£_'sﬂ!lua"]
FunctionDefinition
+ick5ld
+name:string {use="optional"§
+math:Math [namespace="http:/ fawrwwd.omg /1998 Math MMathM L")
SBase

+metaickl D fuse="optional"]

+annotation: (ANY] (mint ccurs="0"]

+notesANY] {minOceyrs="0" nmmpm ="hitped fww. w3 urgnsaspxhunl"}

AN

Reaction

Jidksid

+namestring {use="optinnal"|
+muﬁﬁ"h1éfhﬂulmh{ﬂ'&fuu]f=‘hﬁé"}
+last:boolmn fuse="optional"]

i ctaniSpecls Helerpnee 0,.%)

i procictSpiecisReleren ce(U..Y)
‘+modifierModifiorSpeciesie kronce(0,,7)
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Remove Species
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FunctionDefinition

+ic:1d
+namastring juse="optional "
+math:Math [namespace="htip: fwww. w3, orgd 1998 Meath /MarthM L")




Remove Event, Unit, =S
FunctionDefinition .

Modularizati| #comparii




Tools for Modularization

Create XML schema for any consistent subset of
modules

* for validation of subsets
Create UML models for a subset
* SVG format with links

+ XMI format for use in UML tools, such as
Poseidon for UML

Analyze SBML file and determine module usage




& 2 Conclusion

Modularization of SBML Level 1 and 2
19 Modules (L1) and 25 Modules (L2)
|dentified (some ) dependencies

+ 219 subsets = 1009 consistent

+ 2% subsets = 5657 consistent
Created tools for support.

To discuss:
+ SBML tool compatibility matrix?



