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BioSpice MDL Model Composition and

Libraries

This document describes a set of capabilities supporting the construction of models
from components and the collection of those components in libraries. Since BioSpice
1s currently using SBML as the MDL, this presentation is slanted toward describing
extensions to SBML.

Please note this 1s work 1n progress. A number of sections are incomplete and we are
looking for feedback on the general approach being proposed.

Model Composition

Models of realistic systems will be large. We presume there will be recurrent structures
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At this place some material is placed for the development of a
Model Composition Extension

of SBML (Systems Biology Markup Language)

About the Institute

Rasesroh e The (preliminary) Charter describes mission and ideas of this approach
e Here the members of the group are listed

The rest of the page are collected documents and talks:
Public Relations

Name Description Size
@ sbml-modular-tallk-1.pdf Modular Modeling in SBML (Martin Ginkel at 3rd Workshop) (164182 Bytes)

Ubrary O] sbrmi-modular-talk-2.pdf Modular Modeling in SBML (Martin Ginkel at 5th Workshop) (309625 Bytes)

. @ model-composition.pdf  Model Composition Proposal (Andrew Finney at 7th Workshop) (156095 Bytes) -
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Issues To Address n

The following are unresolved issues and questions that arose from th
videoconference discussions at UCHC during the SBML Composition r  comp
Before listing the issues, we articulate one starting requirement: whi incl
tool (e.g., [ibSBML) to unambiguously flatten an L3 "composed" mod
conflicts with some of the comments below, in which there are quest
below as they are, in order to describe the space of possibilities, but
model down to L2v3 is a desirable feature and should serve as a des
interpreted immediately and transparently by software tools that use

adoption of the composition facility. a.tOI‘y

AF: This approach also simplifies the definition of some of the semar
model (in L3) is valid if the flattened L2 model is valid. This is not to
this way :).

r 2007
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[edit] Terminology plit 2

SBML Inclusion: Separating pieces of SBML into separate files
and having a mechanism to include the external pieces into a
given file.

werloads
M one g
g1 -=> 5

SBML Model Composition: composing a model from submodels.
AF suggests the following subdivisions within composition:




Hierarchical Model Composition (Hoops 2007)

[edit] Proposal title
Hierarchical Model Composition
[edit] Proposal authors
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1: Separate the concepts of 'replacement’ and 'deletion’ into parallel elements:
ListOfReplacements/Replacement, and ListOfDeletions/Deletion

2: Annotate the Deletions with a list of conceptual replacements for those elements.
3. Let ConversionFactors be non-const: possibly make them required instead of optional.

4. Loosen reliance on xpointers by allowing ObjectRefs to reference by metalD and/or by increasing
the number of elements with SIDs.

5. Separate model definitions from model instantiations.

6. Turn 'Ports' into annotations. (this one is not my proposal, but a proposal 'from the floor', as it
were).

7. The spec should be written in such a way as to explicitly accommodate packages in general, without
needing to refer to particular packages.

8. Function Definitions must only apply to the model they are a member of. Do we want a more
general list as well?




"Design Goals

Aggregation, C:
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Basic structure:
Pefinitions and Submodels

SBML (extended)

listOfModelDefinitions

0,1

ListOfModelDefinitions

modelDefinition

*
0,...,

Model (extended)

Model (extended)




Basic structure:
Wefinitions and Submodels




Basic structure:
initions and Submodels

sbmicomp modelDefinition

motlelDefinition

l submodel ll submodel l

modelDefinition

submodel

submodel

submodel

modelDefinition
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Basic structure:
pefinitions and Submodels

sbmicomp modelDefinition

model =
motlelDefinition

l submodel l

modelDefinition
modelDefinition

submodel

submodel

submodel




Basic structure:
Wefinitions and Submodels

O
e

lengthConversionFactor: SldRef {use="optional”}

e T s e e

volumeConversionFactor: SldRef {use="optional"}

B e e aa e

areaConversionFactor: SldRef {use="optional”}

e e e e e e e e e e e e e

substanceConversionFactor: SIdRef {use="optional”}

e e e e e e e g e e e e e e e e

timeConversionFactor; SldRef {use="optional”}

B e e

deletion
0,....*

Deletion
id: 5ld {use="optional”}




Subelements: ways to refer to
submodel elements

Subelement

submodel: SIdRef

port: PidRef {use=“optional”}

idRef: SIdRef {use=“optional”}
metaidRef: metaidRef {use="optional”}
xpath:element: string {use=“optional”}
deletion: SIdRef {use=“optional”}

subelement
0,1

Subelement




Subelements:
VS to refer to objects

sbmlcomp

modelDefinition

a=

model

subElement _
-
l 1L

Submoer

submodel




Subelements:
Ways to refer to objects

sbmlcomp

modelDefinition

submodel

model

subElement
subElement
»

.



POrts and Replacements

SBase (extended)
portid: Pld {use="“optional”}

replaces
0,1

ListOfReplacements

Subelement

subelement
o,..*

ReplacedElement

identical: boolean {use=“optional”}
conversionFactor: SIdRef {use=“optional”}




Ports and Replacements

sbmlcomp
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