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Motivation

“The aim of MIASE is to provide all the information
necessary to link a model to a set of numerical results, in

Korder to reproduce the latter.”

\

/

In line with the development of MIASE, one requirement
was to be able to unambigously reference simulation
algorithms.

KiSAO:
* One of the parameters of MIASE

« Collection and classification of kinetic simulation
algorithms used in Systems Biology
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KiSAO — Characteristics

* model characteristic
- type of variable used
« discrete variable
+ continuous variable
+ spatial resolution characteristic
* spatial description
* non-spatial description

* numerical kinetic characteristic
- systems behaviour
 deterministic behaviour
- stochastic behaviour
+ time steps used
- fixed timestep
- adaptive timestep
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KiSAO — Characteristics

 Algorithms are classified according to the different
characteristics

- Covered algorithms are, for example, Gillespie variations,
StochSim, Euler methods, Runge-Kutta, Tau-Leaping,
Cellular Automata

+ Additional information provided for each algorithm:
+ KiSAO ID
- Name + Synonyms
+ Definition
- Reference paper
+ Short description of the algorithm (or publication abstract)
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KiISAO - Implementation

* Implemented in the OBO format using Obo-Edit

OBO - Edit
/[Term] id: KiSAO:0000022 . :

name: next-subvolume method

def: "EIf J, Ehrenberg M. Spontaneous [..]" doi:10.1049/sb\:2004502
comment: The next-subvolume method [NSM] is [...]
exact_synonym: "EIf algorithm" []

exact_synonym: "NSM" []

is_a: KiSAO:0000095 ! sub-volume stochastic reaction-diffusion
algorithm

\relationship: hasProperty KiSAO:0000004 ! spatial description /
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KISAO — Screenshot

File  Edit

Plugins

Help

[E— Classes

[F— Relations
[H— Cbsalete
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[E— kinetic simulatian algarithm characteristic

B

madel characteristic
numerical kinetic characteristic
B+ systems behaviour
S+ deterministic behaviour
(P ey - ode Walue QODE solver
May deterministic cellular automata update algorithm
ey Euler backward method
e Euler formard method
¥ livermore solver

ey Qillespie derived stochastic simulation method
e multi-state agent-based simulation methad
PRSI Smaluchawski equatioh based methad
[ ey ~tochaim nearest-neighbour algorithm
S+ type of timesteps used

adaptive timestep

fixed timestep
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Search & Filter

[ Termfilter | %
~Term filter

Advanced Options |

[] lgnore obsoletes (@ Search all @8 Search children of selection

[u] KisAQ:O000053

Marme |Ordinan.-' Differential Equation Salver for Stiff or Mon-5ti

~Definitian

Petzald LR, Hindmarsh, AC. ISODAR: Livermore solver of ardinary
differential equations with automatic method switching and root
finding, Computing and Mathematics Research Division, 1-316
Lawwerence Livermare National Laboratary (1987,
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KISAO — Screenshot (Additional Information)

Term filter r@aAdvanced Opt10n5|
Term filter

[1Ignore obsoletes ® Search all & Search children of selection © Search ontology of selection

ID KiSAQ:0000029

MNamespace
Name Gillespie's direct method |

[ De Finition * |CENEERN (ORSSIPRORNEESY
Definition Dbxrefs

Gillespie DT. Exact stochastic simulation dk:100CT2007
of coupled chemical reactions. Journal of
Physical Chemistry, Vol. 81, No. 25.
(1977), pp. 2340-2361.

oM Synonym text
SSA SSA |
stochastic simulation algorithm Synonym scope

Synonym

Dbxrefs
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KISAO — Sample Classification: Gillespie's
direct method

| KiSAO |

numerical kinetic
characteristic

model char-
acteristic

type of

type of vari-

spatial resolution

systems be-

able used characteristic haviour timesteps used
7 <
) ) continuous  spatial de- non-spatial deterministic stochastic . adaptive
discrete variable . g lescrinti : . fixed timesteps .
variable scription description  hehaviour behaviour timesteps
Gillespie’s

Gillespie’s
direet method
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E Gillespie's

direct method
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KISAO — State of the Art
+ KiSAO V0.1.0 published as a first draft (December 2007)

Online Ressources:
* http://sourceforge.net/projects/miase
 http://www.ebi.ac.uk/compneur-srv/miase

What can you do?

 check classification of algorithms you know/work
with/implemented in your tool, add knowledge ...

* lenov@ebi.ac.uk
« dagmar@ebi.ac.uk
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