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What is a model? A simulation?

A model is a mathematical description of the components of 
a system, their relationships, and the  evolution of both.

ordinary differential equations (system evolution) dX/dt = f(X)

partial differential equation (system description) X = g(X)

algebraic equations (conservation laws) h(X) = 0

probability distributions PX = i(X)

master equation dPX/dt = j(PX)

cell automata/finite elements

...



What is a model? A simulation?

A simulation is the instantiation of a model over time, using a 
given algorithmic approach, and a particular software: A 
model can generate simulations giving different results!

Logical (boolean or discrete) approach

Deterministic approach

Stochastic approach

Fixed timesteps

Adaptative timesteps

...

Plus ... range of simulations

parameter scan

parameter search/optimisation

phase-plane analysis

bifurcation analysis 

...
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MIRIAM

Proposed guidelines for curation of 
quantitative models

Specifically about encoding & 
annotation 

Limited to models that can be 
simulated

Effort arose from a meeting 
organized by Andrew Finney 
during ICSB 2004

Not specific to SBML; applicable to 
any structured model format



MIRIAM

requirements for
reference correspondence

scheme for
encoding annotations

model attribution 
and generation

annotation of
model components
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BioModels Database

Store and serve quantitative models of biological interest

Only models described in the peer-reviewed scientific 
literature.

Models are curated: computer software check the syntax, 
while human curators check the semantics.

Models are simulated to check the reference 
correspondence

Model components are annotated, to improve identification 
and retrieval. 

Models are accepted in several formats, and served in 
several others.

Aims to be the “UniProt” of quantitative modelling.



Community support - Publishers 
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Deposition advised by 

Molecular Systems Biology

all PLoS journals

all BMC Journals

Community support - Publishers 



Community support - Scientists 



Community support - Scientists 

129 tools
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The "mirrors"

CellDesigner (Japan) 
http://www.celldesigner.org/

CSML (Japan)
http://www.csml.org/models/imported-models/models-imported-from-biomodels/

Jsim (USA)
http://www.physiome.org/jsim/models/biomodels/

SIGMOID (USA)
http://www.sigmoid.org/models/ModelBrowse.do

WebCell (Korea)
http://webcell.org/

...



Curation Annotation Public

Consistency
Check

MIRIAM
Curation

Non-curated 
Models

Curated 
Models
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BioModels DB and interoperability in CSB

BioPAX

Level 1 Version 1
Level 1 Version 2
Level 2 Version 1

Level 2 Version 1

Version 1.0
Version 1.1

Version 1.1

XPP-Aut



http://www.ebi.ac.uk/biomodels/



































fungi/metazoa

Homo sapiens

Rattus norvegicus



fungi/metazoa

Homo sapiens

Rattus norvegicus

mammalia

metazoa

fungi

arthropoda











Qualification of annotation

model element

biological 
entity A

biological 
entity B

annotation

represents represents

qualifier

relationship



Qualification of annotation

species MPF

M-phase
promoting factor

CDC2

UniProt P04551

represents represents

bqbiol:hasPart

has a part



Qualification of annotation

reaction MKPase

MAPK
dephosphorylation

phosphoprotein
phosphatase

EC 3.1.3.16

represents represents

bqbiol:isVersionOf

is a version of
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Future of BioModels DB

Uncoupling user's view and curator's view

Following biological processes structure and not SBML structure

Different views of the same model

Use of JSF and AJAX

Enlargind BioModels DB coverage

Steady-state (FBA, MCA)

Multi-scale, multi-components, multi-states

Spatial models (finite elements, PDE)

Physiological models (not molecule-based)
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