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EBI is an Outstation of the European Molecular Biology Laboratory.



MIASE

The aim of MIASE (aka MIRIAMZ2) is to provide all the
information necessary to link a model (SBML sense) to a
set of numerical results, in order to be able to reproduce
the latter.

» curation of models made easier (biomodels)

+ exchange of extra information provided by simulator
proprietory format (COPASI)
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MIASE — Project

- MI guidelines

- textual description of the meta-data necessary to describe
simulation runs (equivalent to MIAME)

- satisfying rule 6 of MIRIAM's reference correspondence,
“When instantiated, the model must be able to reproduce all
results given in the reference description within an epsilon
(algorithms, round-up errors).”

- Data Model

- formal description of guidelines (equivalent to MAGE-OM)
- data model representation in XML Schema, ... ?
(equivalent to MAGE-ML ?)
+ Simulation Algorithm Ontology for Biochemical Simulation
Experiments (KiSAQO)

* main simulation algorithms and their classification
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KiISAO — Kinetic Simulation Algorithm
Ontology
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Considered Algorithms (not complete)

List of algorithms that should be supported by the first version of the ontology [attributes in brackets}
= Gllespie based rmethods:

= Just-in-Tirme (exact). tool: Moleculizer maybe not really important though

Stochastic Simulation Algorithm (exact. stochastic)

Gillespie’s Tirst reaction [population based. stochastic. adaptative timesteps. exact] ~ @ Gillespie (1976} (MLA) the folowing is an equivalent aigorithm, pubiished one year eariter
BKL (KMC: kinetic Monte Carlo} = @Eortz et l 1075

Gillespie’s direct method (population based. stochastic. adaptative timesteps.exact) ~ @ Gilespie (1977}

Optimized direct method [Cao. Li and Petzold 2004} = Modified direct method (exact) (2

Sorting direct (exact. stochastich
Gibson and Bruck's next reaction method (population based. stochastic. Gillespie variant. adaptative timesteps) — @ Gibson and Bruck 2000
Explicit Tau-Leap method (population based, stochastic. Gillespie variant. adaptative timesteps)

Adaptive Tau-Leap method

Multiscale Methocis

Implicit Tau-leaping
= Trapezoidal implicit Tau-leaping

Slow-scale SSA

Optimized Tau-leaping (OTL} Method (Cao et al. 2006} (adaptive timesteps| hybrid? a5 it switches to direct method when the teap condition is violated — or is that not considered
a5 being hybrid? maybe more 3 “merge

There are a number of simulation algorithms listed @here, and another overview on stochastic methods listed @here
(DaK) Can you please check ail the Stuff] am writing down for correctness ;)
(Dakg Q: What exactly is hybrid standing for?

(ML) When you use two different sigorithms to Simulste 3 system, you need snother sigorithm to match the iterstion times and the quantity (for NStaNce AUMber versus
concentration)

(Dak) So hybrid s not imited to some opposing attributes? it just means 2 for more) different algorithms used... then, if we describe only algorithms here —~ do we have to consider
Thybrid” a5 3 possipie attribtue? or dfd you mean 2 for more) different methods used in an algorithm?

(Dak) Q: Is “exact” the opposite of “approximated” and do we aways refer to time?
(NLA) | would et "exact” and “approximated” aside for the time being. A bit controversiai. The notions of exactness varie quite 2 ot between people
(Daky) mare Q: Who fs considering the tevel of abstractfon for modets (micro-macro-7 Does MIRIAM do thai?

(NLA) 3nd meso ... Those notions are relative and therefore not really Suitable for an ontology. | think. BUt | May be wrong.
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MIASE & the MIASE Data Model

MIASE should cover the minimum information about
a simulation experiment, including:

the simulation tool used

time scale & iteration procedure

the set of parameters to scan

the sampling method
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The MIASE-DM will provide a formal representation of the
minimum information description.
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We need help ;)

* building the KiSA Ontology
- discussion about the MI content

online resources and information:

* http://sourceforge.net/projects/miase

* http://www.ebi.ac.uk/compneur-srv/miase
mailing list:

* miase-discuss@lists.sourceforge.net
contact:

* lenov@ebi.ac.uk

- dagmar@ebi.ac.uk
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