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Modularmodelingis especiallynecessarjor modelingandsimulatinglargerbiological systemsandfor connectingdifferent
models.The mostimportantgainsof amodularapproactare:

1. The whole (complex) systemis divided into comprehensiblemodulesthat are easierto understandaindto dehug.
Thesystemasawholeis describedy interactionf afew modulesnotby theinteractionf hundredof substances
andreactions.This is espeaciallycrucial for working towardswhole cell modelswhich canonly be generatedn a
collective approachwherebydifferentcontributorswork on partsof the system.

2. Modulesmake it possibleto separateinterface (structur €) and implementation (equations)of amodel. As inter-
faceswe areusingso calledterminals which represensignals(mostly concentrationspr substancéows insidethe
network. Normally thereareconnectiondetweerthe differentmoduleson onelevel of the hierarchy Unconnected
terminalsare then propagatedas terminalsof the subsystenfor connectionon a higherlevel. In Figure 1 these
principlesareshown.
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scriptionsfrequeng simply from ini-
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3. Usingstandardized abstract modulesfor differentcommonpartsof the metabolicandsignaltransductiometwork
canimprove the understandingf larger modelsvery much. Thesemodulesform modelingknowledgebasesor li-
braries that enablethe reuseof modulesand thus reducethe users’efforts for establishingthe commonand well
understoogartsof his model.

Accordingly, for upcomingextensionsof SsmL, thereshouldbe a conceptfor the definition of abstracthamedmodules
with explicit interfaces(terminals). Thesemodulesshouldhave the ability of being (multiply) instantiatedconnectedand
parametrizedn the system-modelinderconsideration.

For theimplementatiorof thesefeaturesnto SBmL, we suggesthefollowing extensiongo the proposalgivenin [1]:

1. Definition of a <l i st of Ter mi nal s> ervironmentfor the definition of eachmodules (<nodel >) interfacesin
analogyto the<l i st of Speci es> ervironmentfor thereactants.

2. Definitionof a<l i st of Li nks> ervironmentfor specifyingthe connectiondbetweerthe namedterminalsand/ or
speciesEachconnectiorwould bedescribedria <I i nk> link definition</ | i nk>.

3. A <term nal Ref erence term nal =terminalname> commands proposedor referencingto terminalssim-
ilar to the <speci eRef er ence speci e=speciename> commandusedfor reactants.This could be usedin the
following ervironments:<l i st of React ant s>, <l i st of Product s> and<l i st of Li nks>.
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