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4 MATLAB®




MATLAB® Toolbox

> converts

» stores




Converting SBML Models into MATLAB

Link to libsbml

Build a MATLAB executable
TranslateSBML

Model = TranslateSBML(‘filename’)




Matlab Structure

that replicates the

C structures used
by libsbml

File Edit

View 'eb  Window  Help
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»» Model = Translate3BML('lavl-branch.=ml')

Model =

typecode: '3BML _MODEL'
notes: [lx345 char]

annotation: ‘!

ABEML lewel: 2

3BML_wersion: 1

—) hame: '

id: 'Branch'

functionbefinition: [1x0 struct]
unithefinition: [1=x0 struct]
compartment: [lxl struct]
species: [lxd struct]
parameter: [l=0 struct]
rule: [1=0 struct]
reaction: [l1x3 struct]
event: [1x0 struct]
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Reaction

id : Sid

name : string {use="optional"}

reactant : SpeciesReference[0..*]

product : SpeciesReference[0..*]

modifier : ModifierSpeciesReference[0..*]
kineticLaw : KineticLaw {minOccurs="0"}

reversible : boolean {use="optional" default="true"}
fast : boolean {use="optional"}

UML

typedef struct

File Edit
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=» Maodel.reactionil) ~

typecode: '3BML_FEACTION'
notes: '!
annotation: '
hame: !
id: 'reaction_ 1!
reactant: [lxl struct]

product: [lxl struct] {

modifier: [lx0 struct] SBASE_FIELDS;
kineticLaw: [lxl struct] char *id;
reverasible: 0 char *name;

fast: 0O
Iz8etFast: 0O

ListOf_t  *reactant;
ListOf_t  *product;
ListOf_t  *modifier;
KineticLaw_t *kineticLaw;
int reversible;

int fast;

struct

{

unsigned int fast:1;

}
isSet;

} Reaction_t;



Storing SBML Models in MATLAB

Functions (MATLAB .m scripts)

> save to

> load from




or use the viewing options

/) BrowseSBML_Models
SBML Models

Selected model:

Lewel I -I
1 test

Branch .
rules Wiew Mocdel

units
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Load to workspace

Delete from SBML_Models




J MATLAB_SBML_Model

Model: BoundaryCondExampleModel

SBML Level 2 Version 1

Reactions |reaction_1 =]
Species [51 -]
UnitDefinitions [MO UNIT DEFINITIONS 7]
Compartments |compartmentOne =|
Parameters | ki -
Rules |Fule |

Functions [MO FUNCTION DEFINITI 2]

[NO EVENTS |

Save to SBErL_Models

“iemwy Bieaction

YWiew Species
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Yiew Compartment

“iew Fararmeter

Yiew Fule

Yiew Function

e Event




J Species E]

Species: 51

Comparment compartmentlne

¥ Boundany Condition Initial concentration
Walue 0

T Constant I

Charge I_ Substance units | \\ Edit boxes are
Spoilsiunts | disabled at present

Close ‘




Matlab applications

> Stability and robustness

> Model (in)validation

> Parameter value determination




Control and Dynamical Systems
CALTECH

MATLAB Toolbox

- solving sum of squares problems



Lyapunov stability

® determines whether an
equilibrium point is stable

If x = 0 is equilibrium for X = f(X)

If can find a function V(x) such that




® can be done with SOSTools

3 —

X X

4\ syms x1 x2

lV = findlyap([-x1A3+x2; -x1-x2], [x1:x2], 2)

V =

1.2964*x1A2+.21232e-4"x1*x2+1.2966"x2A2
e



® bridge gap between an
SBML model and SOSTools

4\ stable = IsStableEquilibrium(SBMLModel)

stable =
]




