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Simulation approach
<list0fSimulations>

<uniformTimeCourse id="simulationl"
initialTime="0"
outputStartTime="0"
outputEndTime="140"
number0fPoints="1000">
<algorithm kisacoID="KiSAQ:B000030"/>
</uniformlimeCourse> |
</list0fSimulations>




Simulation approach
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algorithm using non-spatial description
= Livermare salver
Livermare salver for ardinary different
=

"LSODE solves explicitly given ODE systems. [and] [..]is A | |dk:1eNOW2007

algorithm using continuous variables
Livermare salver
Livermare salver for ardinary different
based an the GEAR and GEARE packages. It solves ODE doi:1218052.1218(
systems given explicitly as dy/dt = (1, y)".

algorithm using deterministic rules
= Livermare salver
Hindmarsh AC. LSODE and LSOD, two new initial value Livermore solver for ardinary different
ordinary differential equation solvers. SIGNUM Newsletter, |_ algorithm using adaptive timesteps
“Wolume 15 ), pages 10-11 1980, 0 = Livermare salver
Radhakrishnan K, Hindmarsh AC. Description and Use of Livermare salver for ardinary different

LSODE, the Livermare Solver for Ordinary Differential
Equations. Lawrence Livermore National Laboratary Repart,
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Old KiSAO: subsumptions, multiple inheritance

v O Thing
'kinetic simulation algorithm"

V..

'‘algorithm using adaptive timesteps'

'‘algorithm using continuous variables'
‘algorithm using deterministic rules'
'‘algorithm using discrete variables'
‘algorithm using fixed timesteps"

'Euler backward method'

'Euler forward method'

'Runge-Kutta based method'

'StochSim nearest-neighbour algorithm®
'brownian diffusion Smoluchovski method'
'deterministic cellular automata update algorithm'
'multi-state agent-based simulation method'

‘algorithm using non-spatial description’
'‘algorithm using spatial description’

'Green's function reaction dynamics'
'StochSim nearest-neighbour algorithm'
'binomial tau-leap spatial stochastic simulation algorithm
'brownian diffusion Smoluchovski method'
'deterministic cellular automata update algorithm'
'‘partial differential equation method'
'particle-based spatial stochastic method'
'sub-volume stochastic reaction-diffusion algorithm'
algorlthm using stochastic rules'
'Bortz-Kalos-Liebowitz method'
'Gillespie-like stochastic simulation method'
'Smoluchowski equation based method'
—-@'Green's function reaction dynamics*
- @®'brownian diffusion Smoluchovski method"

def

"\"In the Brownian diffusion Smoluchowski
method, \W'each molecule is treated as a
point-like particle that diffuses freely in
three-dimensional space. When a pair of
reactive molecules collide, such as an
enzyme and its substrate, a reaction
occurs and the simulated reactants are
replaced by products. [..] Analytic
solutions are presented for some
simulation parameters while others are
calculated using look-up tables.\\"
Supported chemical processes include
molecular diffusion, treatment of
surfaces, zeroth-order-, unimolecular-,

Equivalert classas

Superclasses

'Smoluchowski equation based method'
‘algorithm using discrete variables'
‘algorithm using fixed timesteps'
'algorithm using spatial description’

Inherted anoryrmous classes

Members
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Old KiSAO: subsumptions, multiple
Inheritance

def
v- & Thing "\"In the Brownian diffusion Smoluchowski
: ; - method, W'each molecule is treated as a
v-@'kinetic simulation algorithm® point-like particle that diffuses freely in
p- @ 'algorithm using adaptive timesteps' three-dimensional space. When a pair of
»- @ 'algorithm using continuous variables' reactive molecules collide, such as an
> @:algorithm using deterministic rules: Calrs and the smulated reactants are
" Ialgnr!thm using d_lscrete UanabIFE replaced by products. [..] Analytic
v @ 'algorithm using fixed timesteps

solutions are presented for some

""" ‘Euler backward method' simulation parameters while others are
..... 'Euler forward method® calculated using look-up tables.\\"

b @'Runge-Kutta based method' Supported chemical processes include
----- 'StochSim nearest-neighbour algorithm’ molecular diffusion, treatment of
----- 'brownian diffusion Smoluchovski method surfaces, zeroth-order-, unimolecular-,
----- fdeterministic cellular automata update algorithm’

----- 'multi-state agent-based simulation method'

»-- @ 'algorithm using non-spatial description’ Equivalent classes
v @ 'algorithm using spatial description'
----- 'Green's function reaction dynamics'

----- 'StochSim nearest-neighbour algorithm’ Superclasses _ _
----- 'binomial tau-leap spatial stochastic simulation algorithm ‘Smoluchowski equation based method’
----- 'brownian diffusion Smoluchovski method" ralgorithm using discrete variables'

----- fdeterministic cellular automata upaafe a|g0rithm' : = . = - =
----- 'partial differential equation method" algorithm using fixed timesteps

----- 'particle-based spatial stochastic method' 'algorithm using spatial description’
b 'sub-volume stochastic reaction-diffusion algorithm'
v 'algorithm using stochastic rules'

----- 'Bortz-Kalos-Liebowitz method'

b 0'Gillespie-like stochastic simulation method'
v--@'Smoluchowski equation based method" Members
—-@'Green's function reaction dynamics*

- @'brownian diffusion § ' Key
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Inherted anoryrmous classes
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New KISAOQO: 'algorithm characteristic’
branch, 'hasProperty’' relation

v

2 Thing

V..

'klnetlc simulation algorithm'

CVODE

'Euler method'

'Gillespie-like method'
'Livermore solver'

'Pahle hybrid method'
'Runge-Kutta based method'

-@'smoluchowski equation based method’
: 'Brownian diffusion Smoluchowski method'
.. GFRD

'‘cellular automata update method'
'multi-state agent-based simulation method'

'klnetlc simulation algorithm characteristic'

'implicit or explicit method type'
'solution type'

'spatial description’

'system behaviour'

-'deterministic system behaviour!
- 'stochastic system behaviour'

'type of progression timesteps' d'

-@'progression with adaptive timesteps'
-'progression with fixed timesteps'

'type of variables'

- 'continuous variables'
-'discrete variables'

comment

"In the Brownian diffusion Smoluchowski method,
"each molecule is treated as a point-like particle
that diffuses freely in three-dimensional space.
When a pair of reactive molecules collide, such as
an enzyme and its substrate, a reaction occurs and
the simulated reactants are replaced by products.
[..] Analytic solutions are presented for some
simulation parameters while others are calculated
using look-up tables." Supported chemical
processes include molecular diffusion, treatment of
surfaces, zeroth-order-, unimolecular-, and
bimolecular reactions.”

label
"Brownian diffusion Smoluchowski method" ™ ~string

Equivalert classes

Superclasses
'Smoluchowski equation based method'
hasProperty some 'discrete variables'

hasProperty some 'progression with fixed timest:

hasProperty some 'spatial description’

Inherted anonyrmous classes

hasProperty some 'stochastic system behaviour'




. New KiSAO: 'algorithm characteristic’
branch, 'hasProperty’' relation

comment

"In the Brownian diffusion Smoluchowski method,
"each molecule is treated as a point-like particle

that diffuses freely in three-dimensional space.

v ; Thing When a pair of reactive molecules collide, such as
v ®'kinetic simulation algorithm® an enzyme and its substrate, a reaction occurs and
- @ CVODE the simulated reactants are replaced by products.
b @'Euler method* [..] Analytic solutions are presented for some
. 'Gillespie-like method' simulation parameters while others are calculated
y®'Livermore solver' using look-up ra§|ES'II|SUP|pGE$fd c_hemicalt Cof
_____ ‘Pahle hybrid method? processes include molecular diffusion, treatment o

surfaces, zeroth-order-, unimolecular-, and

»--@'Runge-Kutta based method® bimolecular reactions.”
V.

'Smoluchowski equation based method'

. 'Brownian diffusion Smoluchowski method'gabel

- GFRD "Brownian diffusion Smoluchowski method"™ ™ string

b 'cellular automata update method'

b @ 'multi-state agent-based simulation method'

v 'kinetic simulation algorithm characteristic'
- O 'implicit or explicit method type'
b @'solution type!

----- 'spatial description’

v-@'system behaviour'

----- 'deterministic system behaviour!

----- 'stochastic system behaviour

v-@'type of progression timesteps' )

----- 'progression with adaptive timesteps’

----- 'progression with fixed timesteps'

v-'type of variables*

----- 'continuous variables'

----- 'discrete variables'

mnluchﬂwskl equation based method'
hasProperty some 'discrete variables'
hasProperty some 'progression with fixed timest:
hasProperty some 'spatial description*

hasProperty some 'stochastic system behaviour'




New KISAQ: algorithm parameters

v--matopDataProperty
v--mm'kinetic simulation algorithm parameter’
v-m'error control parameter!
-~ m"Brownian diffusion Smoluchowski method' accuracy’
.mm'absolute tolerance’
—.mm'relative tolerance'
. L.mm'tau-leaping epsilon’
v. - -;;lr.emul.ar|t1_n|,4r control parameter
. —mm'Runge-Kutta step size (hybrid)’
.mm'coarse-graining factor
—ma'number of history bins'
..mm'step size fraction’
v-m'method switching control parameter’
----- m'integrate reduced model'
v-m'maximum order parameter'
----- 'L SODA maximum stiff order”
.mm'LSODA maximum stiff order
..... m'minimum reactions per leap'
p-mm'partitioning control parameter’

Consider the reaction & + B =
suppose that & and B are withi
binding radius of each other. T
reaction will always be perform:
and B are in the same virtual b
accuracy is set to at least 3, tk
also accur it A and B are in

Description: "Brownian diffusion Smaol

Domains (intersection)

'Brownian diffusion
Smoluchowski method'

Fanges

Sint

Equivalert properties




New KISAQ: algorithm parameters

v--matopDataProperty
v--mm'kinetic simulation algorithm parameter’
v-m'error control parameter!
-~ m"Brownian diffusion Smoluchowski method' accuracy’
.mm'absolute tolerance’
—.mm'relative tolerance'
. L.mm'tau-leaping epsilon’
v. - -;;lr.emul.ar|t1_n|,4r control parameter
. —mm'Runge-Kutta step size (hybrid)’
.mm'coarse-graining factor
—ma'number of history bins'
..mm'step size fraction’
v-m'method switching control parameter’
----- m'integrate reduced model'
v-m'maximum order parameter'
----- 'L SODA maximum stiff order”
.mm'LSODA maximum stiff order
..... m'minimum reactions per leap'
p-mm'partitioning control parameter’

Consider the reaction & + B =
suppose that & and B are withi
binding radius of each other. T
reaction will always be perform:
and B are in the same virtual b
accuracy is set to at least 3, tk
also accur it A and B are in

Description: "Brownian diffusion Smaol

Domains (intersection)

'Brownian diffusion
Smoluchowski method'

Fanges

Sint

Equivalert properties




Algorithm Parameter Survey

https://www.surveymonkey.com/

s/kisao parameters



https://www.surveymonkey.com/

Dagmar Waltemath Anna Zhukova
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