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groupedData

Create groupedData object

Syntax

grpData = groupedData

grpData = groupedData(tbl)

grpData = groupedData(tbl,groupVarName)

grpData = groupedData(tbl,groupVarName, independentVarName)

Description
grpData = groupedData creates an empty groupedData object.

grpData = groupedData(tbl) creates a groupedData object by copying a table

or dataset object tbl. The GroupVariableName and IndependentVariableName
properties of the grpData object are implicitly determined by looking for the first case-
insensitive match to a list of variable names of tbl (tbl .Properties.VariableNames).
For the grouping variable, the list of names is 1D, Group, I, and Run. For the
independent variable, the list of names is Time, T, and IDV. If there are no match,
GroupVariableName and IndependentVariableName are set to empty strings.

grpData = groupedData(tbl,groupVarName) sets the GroupVariableName
property of the grpData object to groupVarName. The IndependentVariableName
property is implicitly set as in the previous syntax.

grpData = groupedData(tbl,groupVarName, independentVarName)
additionally sets the IndependentVariableName property of the grpData object to
independentVarName.

Examples

Create a GroupedData Object from Dataset

This example uses data collected on 59 preterm infants given phenobarbital during
the first 16 days after birth. Each infant received an initial dose followed by one or



groupedData

more sustaining doses by intravenous bolus administration. A total of between 1 and 6
concentration measurements were obtained from each infant at times other than dose
times, for a total of 155 measurements. Infant weights and APGAR scores (a measure of
newborn health) were also recorded. Data is described in [1], a study funded by the NIH/
NIBIB grant P41-EB01975.

Load the sample data set.

load pheno.mat ds

Create a groupedData object from the data set ds.
grpbata = groupedData(ds);
Display the properties.
grpData.Properties
ans =
Description: "This dataset was generated using sbionmimport.
FileNa..."
VariableDescriptions: {}
VariableUnits: {}
DimensionNames: {"Observations® “Variables"}
UserData: []
RowNames: {}
VariableNames: {"ID* “Time®" “Dose® <“Response®}

GroupVariableName: "ID*
IndependentVariableName: "Time*

GroupVariableName and IndpendentVariableName have been automatically
assigned to "ID" and "Time" respectively.

Input Arguments

tbl — Data table
table | dataset

Data table, specified as a table or dataset.
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groupVarName — Grouping variable name
string

Grouping variable name, specified as a string. An empty string " " indicates there is no
group variable.

independentVarName — Independent variable name
string

Independent variable name, specified as a string. An empty string " " indicates there is
no independent variable.

Output Arguments

grpData — Grouped data
groupedData object

Grouped data, returned as a groupedData object.

References

[1] Grasela Jr, T.H., Donn, S.M. (1985) Neonatal population pharmacokinetics of
phenobarbital derived from routine clinical data. Dev Pharmacol Ther. 8(6), 374—
83.

See Also
groupedData object | sbiofit | shiofitmixed | table
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sbioabstractkineticlaw

Create kinetic law definition

Syntax
abstkineticlawObj = sbioabstractkineticlaw(*Name*")
abstkineticlawObj = sbioabstractkineticlaw("Name®,"Expression®)

abstkineticlawObj = sbioabstractkineticlaw(..."PropertyName",
PropertyValue...)

Arguments
Name Enter a name for the kinetic law definition. Name must
be unique in the user-defined kinetic law library. Name is
referenced by kineticlawObj.
Expression The mathematical expression that defines the kinetic law.
Description

abstkineticlawObj = sbhioabstractkineticlaw("Name") creates an abstract
kinetic law object, with the name Name and returns it to abstkineticlawObj. Use the
abstract kinetic law object to specify a kinetic law definition.

The kinetic law definition provides a mechanism for applying a specific rate law to
multiple reactions. It acts as a mapping template for the reaction rate. The kinetic

law definition defines a reaction rate expression, which is shown in the property
Expression, and the species and parameter variables used in the expression. The
species variables are defined in the SpeciesVariables property, and the parameter
variables are defined in the ParameterVariables property of the abstract kinetic law
object.

To use the kinetic law definition, you must add it to the user-defined library with the
sbioaddtol ibrary function. To retrieve the kinetic law definitions from the user-
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defined library, first create a root object using sbioroot, then use the command
get(rootObj .UserDefinedLibrary, “KineticLaws").

abstkineticlawObj = sbioabstractkineticlaw("Name®,"Expression®)

constructs a SimBiology” abstract kinetic law object, abstkineticlawObj with
the name "Name™ and with the expression "Expression” and returns it to
abstkineticlawObj.

abstkineticlawObj = sbioabstractkineticlaw(..."PropertyName*,
PropertyValue. . .) defines optional properties. The property name/property value
pairs can be in any format supported by the function set (for example, name-value string
pairs, structures, and name-value cell array pairs).

Additional abstkineticlawObj properties can be viewed with the get command.
abstkineticlawObj properties can be modified with the set command.

Note: If you use the sbioabstractkineticlaw constructor function to create an object
containing a reaction rate expression that is not continuous and differentiable, see “
Using Events to Address Discontinuities in Rule and Reaction Rate Expressions” before
simulating your model.

Method Summary
Property Summary

Examples

1 Create a kinetic law definition.
abstkineticlawObj = sbioabstractkineticlaw("ex_mylawl®, "(kl*s)/(k2+kl+s)™);

2 Assign the parameter and species variables in the expression.

set (abstkineticlawObj, "SpeciesVariables®, {"s"});
set (abstkineticlawObj, "ParameterVariables®, {"k1", "k2"});

3 Add the new kinetic law definition to the user-defined library.
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sbioaddtolibrary(abstkineticlawObj);

sbioaddtolibrary adds the kinetic law definition to the user-defined library. You
can verify this using sbiowhos.

sbiowhos -kineticlaw -userdefined
SimBiology Abstract Kinetic Law Array

Index: Library: Name: Expression:
1 UserDefined ex_mylawl (k1*s)/(k2+k1+s)

4  Use the new kinetic law definition when defining a reaction's kinetic law.
modelObj = sbiomodel("cell™);

reactionObj = addreaction(modelObj, "A + B <-> B + C");
kineticlawObj = addkineticlaw(reactionObj, "ex _mylawl®);

Note: Remember to specify the SpeciesVariableNames and the
ParameterVariableNames in kineticlawObj to fully define the ReactionRate
of the reaction.

See Also

addkineticlaw | addparameter | addreaction | sbiomodel
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sbioaccelerate

Prepare model object for accelerated simulations

Syntax

sbioaccelerate(modelObj)
sbioaccelerate(modelObj ,optionObj)

sbioaccelerate(modelObj,csObj,dvObj)

sbioaccelerate(modelObj,csObj,variantObj,doseObj)

Description

sbioaccelerate(modelObj) prepares a model object for an accelerated simulation
using its active configuration set (configset), and, if available, active variants and active
doses. A SimBiology model can contain multiple configsets with only one being active at
any given time. The active configset contains the settings to use in model preparation for
acceleration.

For accelerated simulations, use sbioaccelerate before running sbiosimulate. You
must use the same model and configset for both functions.

Rerun sbioaccelerate, before calling sbiosimulate, if you modify this model, other
than:

* Changing the variants

+ Changing values for the InitialAmount of species

* Changing the Capacity of compartments

+ Changing the Value of parameters

Note: If you are using a SimFunction object for simulations, it automatically
accelerates the model on its first function evaluation. Hence it is not necessary to run
sbioaccelerate beforehand
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sbioaccelerate(modelObj ,optionObj) uses an option object specified by
optionObj as one of the following:

+ Configset object

* Variant object

* ScheduleDose object

* RepeatDose object

* array of doses or variants

Currently, a particular dose object can only be accelerated with a single model. You
cannot use the same dose object for multiple models to be accelerated. You must create a
new copy of the dose for each model.

sbioaccelerate(modelObj,csObj,dvObj) uses a configset object csObj and dose,
variant, or an array of doses or variants specified by dvObj. If csObj is set to [], then
the function uses the active configset object.

sbioaccelerate(modelObj,csObj,variantObj,doseObj) uses a configset object
csObj, variant object or variant array specified by variantObj and dose object or dose
array specified by doseObj.

Requirements:

Microsoft® Visual Studio® 2010 run-time libraries must be available on any computer
running accelerated models generated using Microsoft Windows® SDK.

If you plan to redistribute your accelerated models to other MATLAB® users, be sure
they have the same run-time libraries.

Examples

Prepare a Model for Accelerated Simulation

Create a SimBiology model from an SMBL file.

m = sbmlimport("lotka.xml");

Prepare the model for accelerated simulation.

sbioaccelerate(m);

1-9
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States

Simulate the model using different initial amounts of species X.

X = sbioselect(m, "type”, "species”, "name”, "x");
for i=1:5

-initialAmount = 1i;

sd(i) = sbiosimulate(m);

end

Plot the results.
sbioplot(sd)

% 1|:|5 States versus Time
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Accelerate Simulation Using a User-Defined Configset Object

Load a sample SimBiology model.
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sbioloadproject radiodecay.sbproj

Add a new configuration set using a different stop time of 15 seconds.

csObj = addconfigset(ml, "newStopTimeConfigSet”);
csObj .StopTime = 15;

Prepare the model for accelerated simulation using the new configset object.
sbioaccelerate(ml,csObj);
Simulate the model using the same configset object.

sim = sbiosimulate(ml,csObj);
sbioplot(sim)

States versus Time =[] All Runs
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Accelerate Simulation Using an Array of Dose Obijects

Load a sample SimBiology model.

sbioloadproject radiodecay.sbproj

Add two doses of 100 molecules each for species X, scheduled at 2 and 4 seconds
respectively.
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dObj1 = adddose(ml,"dl*, "schedule®);
dObj1._Amount = 100;
dObj1._AmountUnits = "molecule”;
dObj1._TimeUnits = "second”;
dObj1.Time = 2;

dObj1.TargetName = “unnamed.x";

dObj2 = adddose(ml,"d2", "schedule®);
dObj2_Amount = 100;
dObj2_AmountUnits = "molecule”;
dObj2_TimeUnits = "second”;
dObj2.Time = 4;

dObj2_TargetName = “unnamed.x";

Prepare the model for accelerated simulation using the array of both doses.

sbioaccelerate(ml,[dObj1,d0Obj2]);

Simulate the model using no dose or any subset of the dose array.

siml = sbiosimulate(ml);

sim2 = sbiosimulate(ml,dObjl);

sim3 = sbiosimulate(ml,dObj2);

sim4 = sbiosimulate(ml,[dObj1,d0bj2]);

Plot the results.

sbioplot(siml)
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Accelerate Simulation Using Configset and Dose Obijects

Load a sample SimBiology model.

sbioloadproject radiodecay.sbproj

Get the default configuration set from the model.

defaultConfigSet = getconfigset(ml, "default®);

= [#] All Runs
- Run 1

Add a scheduled dose of 100 molecules at 2 seconds for species X.

dObj = adddose(ml,"d1", "schedule®);
dObj .Amount = 100;

1-16
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dObj .AmountUnits = "molecule”;
dObj .TimeUnits = "second”;
dObj .Time = 2;

dObj .TargetName = “unnamed.x";

Prepare the model for accelerated simulation using the default configset object and added
dose object.

sbioaccelerate(ml,defaultConfigSet,dObj);

Simulate the model using the same configset and dose objects.

sim = sbiosimulate(ml,defaultConfigSet,dObj);

Plot the result.

sbioplot(sim);
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Accelerate Simulation Using Configset, Dose, and Variant Objects
Load a sample SimBiology model.
sbioloadproject radiodecay.sbproj

Add a new configuration set using a different stop time of 15 seconds.

csObj = ml.addconfigset("newStopTimeConfigSet™);
csObj -StopTime = 15;

Add a scheduled dose of 100 molecules at 2 seconds for species X.

dObj = adddose(ml,"d1", "schedule®);

1-18



sbioaccelerate

dObj .Amount = 100;

dObj .AmountUnits = "molecule”;
dObj .TimeUnits = "second”;
dObj .Time = 2;

dObj .TargetName = “unnamed.x";

Add a variant of species X using a different initial amount of 500 molecules.

vObj = addvariant(ml,"v1i%);
addcontent(vObj ,{"species”, "x", "InitialAmount”,500});

Prepare the model for accelerated simulation using the configset, dose, and variant
objects. In this case, the third argument of sbioaccelerate must be the variant object.

sbioaccelerate(ml,csObj,vObj,dObj);

Simulate the model using the same configset, variant, and dose objects.
sim = sbiosimulate(ml,csObj,vObj,dObj);

Plot the result.

sbioplot(sim);
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Input Arguments

modelObj — SimBiology model
SimBiology model object

SimBiology model, specified as a SimBiology model object. The model minimally needs
one reaction or rate rule to be accelerated for simulations.

optionObj — Option object

configset object | variant object or array of variant objects | dose object or array of dose
objects

1-20
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Option object, specified as one of the following: configset object, variant object,
array of variant objects, scheduleDose object, repeatDose object, or array of dose
objects.

*  When you accelerate the model using an array of dose objects, you can simulate the
model using any subset of the dose objects from the array.

* You can use any or no variant input arguments when running sbioaccelerate.

csObj — Configuration set object
configset object | []

Configuration set object, specified as a configset object that stores simulation-
specific information. When you specify csObj as[], sbioaccelerate uses the currently
active configset.

dvObj — Dose or variant object
dose object or array of dose objects | variant object or array of variant objects | []

Dose or variant object, specified as one of the following: scheduleDose object,
repeatDose object, array of dose objects, variant object, or array of variant
objects.

* Use [] when you want to explicitly exclude any variant objects from the
sbioaccelerate function.

* When dvObj is a dose object, sbioaccelerate uses the specified dose object as well
as any active variant objects if available.

* When dvObj is a variant object, sbioaccelerate uses the specified variant object as
well as any active dose objects if available.

variantObj — Variant object
variant object or array of variant objects | []

Variant object, specified as a variant object or array of variant objects. Use [] when
you want to explicitly exclude any variant object from sbioaccelerate.

doseObj — Dose object
dose object or array of dose objects | []

Dose object, specified as a scheduleDose object, repeatDose object, or array
of dose objects. A dose object defines additions that are made to species amounts or
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parameter values. Use [] when you want to explicitly exclude any dose objects from
sbioaccelerate.

See Also

sbiosimulate
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sbioaddtolibrary

Add to user-defined library

Syntax

sbioaddtolibrary (abstkineticlawObj)
sbioaddtolibrary (unitObj)
sbioaddtolibrary (unitprefix0bj)

Arguments

abstkineticlawObj Specify the abstract kinetic law object that holds
the kinetic law definition. The Name of the kinetic
law must be unique in the user-defined kinetic law
library. Name is referenced by kineticlawObj. For
more information about creating kineticlawObj, see
sbioabstractkineticlaw.

unitObj Specify the user-defined unit to add to the library. For
more information about creating unitObj, see sbiounit.

unitprefixO0bj Specify the user-defined unit prefix to add to the library.
For more information about creating unitprefix0bj, see
sbiounitprefix.

Description

The function sbioaddtolibrary adds kinetic law definitions, units, and unit prefixes to
the user-defined library.

sbioaddtolibrary (abstkineticlawObj) adds the abstract kinetic law object
(abstkineticlawObj) to the user-defined library.

sbioaddtolibrary (unitObj) adds the user-defined unit (unitObj) to the user-
defined library.
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sbioaddtolibrary (unitprefixObj) adds the user-defined unit prefix
(unitprefixObj) to the user-defined library.

The sbioaddtolibrary function adds any kinetic law definition, unit, or unit prefix
to the root object's UserDefinedLibrary property. These library components become
available automatically in future MATLAB sessions.

Use the kinetic law definitions in the built-in and user-defined library to construct a
kinetic law object with the method addkineticlaw.

To get a component of the built-in and user-defined libraries, use the
commands get(sbioroot, "BuiltlnLibrary™) and (get(sbioroot,
"UserDefinedLibrary®)).

To remove the library component from the user-defined library, use the function
sbioremovefromlibrary. You cannot remove a kinetic law definition being used by a
reaction.

Examples

This example shows how to create a kinetic law definition and add it to the user-defined
library.

1 Create a kinetic law definition.
abstkineticlawObj = sbioabstractkineticlaw(“ex _mylawl®, "(kl*s)/(k2+kl+s)");

2 Assign the parameter and species variables in the expression.

set (abstkineticlawObj, "SpeciesVariables®, {"s"});
set (abstkineticlawObj, "ParameterVariables®, {"k1", "k2"});

3 Add the new kinetic law definition to the user-defined library.

sbioaddtolibrary(abstkineticlawObj);

The function adds the kinetic law definition to the user-defined library. You can
verify this using sbiowhos.

sbiowhos -kineticlaw -userdefined

SimBiology Abstract Kinetic Law Array
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Index: Library: Name: Expression:
1 UserDefined my lawl (k1*s)/(k2+k1+s)

4  Use the new kinetic law definition when defining a reaction's kinetic law.
modelObj = sbiomodel(“cell™);

reactionObj = addreaction(modelObj, "A + B <-> B + C%);
kineticlawObj = addkineticlaw(reactionObj, “ex_mylawl®);

Note: Remember to specify the SpeciesVariableNames and the
ParameterVariableNames in kineticlawObj to fully define the ReactionRate
of the reaction.

See Also
addkineticlaw | sbioabstractkineticlaw | sbioremovefromlibrary |
sbioroot | shiounit | sbiounitprefix
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sbioconsmoiety

Find conserved moieties in SimBiology model

Syntax

[G, Sp] sbioconsmoiety(modelObj)

[G, Sp] = sbioconsmoiety(modelObj, alg)

H = sbioconsmoiety(modelObj, alg,"p")

H = sbioconsmoiety(modelObj, alg,"p", FormatArg)

[SI, SD, LO, NR, ND] = sbioconsmoiety(modelObj,"link")

Arguments

G An m-by-n matrix, where m is the number of conserved quantities
found and n is the number of species in the model. Each row of G
specifies a linear combination of species whose rate of change over
time is zero.

Sp Cell array of species names that labels the columns of G.

If the species are in multiple compartments, species names

are qualified with the compartment name in the form
compartmentName.speciesName. For example, nucleus.DNA,
cytoplasm.mRNA.

modelObj Model object to be evaluated for conserved moieties.

alg Specify algorithm to use during evaluation of conserved moieties.
Valid values are "qr”, "rreduce”, or "semipos”.

H Cell array of strings containing the conserved moieties.

p Prints the output to a cell array of strings.

FormatArg Specifies formatting for the output H. FormatArg should either
be a C-style format string, or a positive integer specifying the
maximum number of digits of precision used.

SI Cell array containing the names of independent species in the
model.
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SD

Cell array containing the names of dependent species in the
model.

LO

Link matrix relating SI and SD. The link matrix L0 satisfies

ND = LO*NR. For the "link" functionality, species with their
BoundaryCondition or ConstantAmount properties set to true
are treated as having stoichiometry of zero in all reactions.

L0 is a sparse matrix. To convert it to a full matrix, use the full
function.

NR

Reduced stoichiometry matrices containing one row for each
independent species. The concatenated matrix [NR;ND] 1is
a row-permuted version of the full stoichiometry matrix of
modelObj.

NR 1s a sparse matrix. To convert it to a full matrix, use the full
function.

ND

Reduced stoichiometry matrices containing one row for each
dependent species. The concatenated matrix [NR;ND] is a row-
permuted version of the full stoichiometry matrix of model0Obj.

ND is a sparse matrix. To convert it to a full matrix, use the full
function.

Description

[G, Sp] = sbioconsmoiety(modelObj) calculates a complete set of linear
conservation relations for the species in the SimBiology model object model10bj.

sbioconsmoiety computes conservation relations by analyzing the structure of the
model object's stoichiometry matrix. Thus, sbioconsmoiety does not include species
that are governed by algebraic or rate rules.

[G, Sp] = sbioconsmoiety(modelObj, alg) provides an algorithm specification.
For alg, specify "qr*® , "rreduce” , or "semipos”.

When you specify "qr*®, sbioconsmoiety uses an algorithm based on QR
factorization. From a numerical standpoint, this is the most efficient and reliable
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* When you specify "rreduce”, sbioconsmoiety uses an algorithm based on row
reduction, which yields better numbers for smaller models. This is the default.

*  When you specify "semipos”, sbioconsmoiety returns conservation relations
in which all the coefficients are greater than or equal to 0, permitting a more
transparent interpretation in terms of physical quantities.

For larger models, the QR-based method is recommended. For smaller models, row
reduction or the semipositive algorithm may be preferable. For row reduction and

QR factorization, the number of conservation relations returned equals the row rank
degeneracy of the model object's stoichiometry matrix. The semipositive algorithm may
return a different number of relations. Mathematically speaking, this algorithm returns
a generating set of vectors for the space of semipositive conservation relations.

H = sbioconsmoiety(modelObj, alg,"p") returns a cell array of strings H
containing the conserved quantities in modelQbj.

H = sbioconsmoiety(modelObj, alg,"p", FormatArg) specifies formatting for
the output H. FormatArg should either be a C-style format string, or a positive integer
specifying the maximum number of digits of precision used.

[SI, SD, LO, NR, ND] = sbioconsmoiety(modelObj,"link") uses a QR-based
algorithm to compute information relevant to the dimensional reduction, via conservation
relations, of the reaction network in modelObj.

Examples

Example 1
This example shows conserved moieties in a cycle.

1 Create a model with a cycle. For convenience use arbitrary reaction rates, as this will
not affect the result.

modelObj = sbiomodel("cycle®);

modelObj .addreaction("a -> b","ReactionRate”,"1");
modelObj .addreaction("b -> c", "ReactionRate”,"b");
modelObj .addreaction("c -> a","ReactionRate”,"2*c");

2 Look for conserved moieties.

[0 sp] = sbioconsmoiety(modelObj)
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g =
101 1
Sp =
.
o
for
Example 2

Explore semipositive conservation relations in the oscil lator model.

modelObj = sbmlimport(“oscillator®);
sbioconsmoiety(modelObj, "semipos™, "p”)

ans =
“pol + pol_OpA + pol_OpB + pol_OpC*
"OpB + pol_OpB + pA_OpBl1 + pA_OpB_pA + pA _OpB2*
"OpA + pol_OpA + pC_OpAl + pC_OpA2 + pC_OpA_pC-
"OpC + pol_OpC + pB_OpCl + pB_OpC2 + pB_OpC_pB*
More About
. “Conserved Moiety Determination”
See Also
getstoichmatrix
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sbioconvertunits

Convert unit and unit value to new unit

Syntax

sbioconvertunits(Obj, “unit®)

Description

sbioconvertunits(Obj, “unit®) converts the current *Units property on
SimBiology object, Obj to the unit, unit. This function configures the *Units

property to unit and updates the corresponding value property. For example,
sbioconverunits on a speciesObj updates the InitialAmount property value and
the InitialAmountUnits property value.

Obj can be an array of SimBiology objects. Obj must be a SimBiology object that
contains a unit property. The SimBiology objects that contain a unit property are
compartment, parameter, and species objects. For example, if Obj is a species object
with InitialAmount configured to 1 and InitialAmountUnits configured to mole,
after the call to sbioconvertunits with unit specified as molecule, speciesObj
InitialAmountis 6.0221e23 and InitialAmountUnitsis molecule.

Examples

Convert the units of the initial amount of glucose from molecule to mole.
1  Create the species "glucose” and assign an initial amount of 23 molecule.

At the command prompt, type:

modelObj = sbiomodel(“cell*®);

compObj = addcompartment(modelObj, *C");

speciesObj = addspecies (compObj, “glucose®, 23, "InitialAmountUnits®, "molecule®)

SimBiology Species Array

Index: Compartment: Name: InitialAmount: InitialAmountUnits:
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1 C glucose 23 molecule

2 Convert the InitialAmountUnits of glucose from molecule to mole

sbioconvertunits (speciesObj, "mole®)

3  Verify the conversion of units and InitialAmount value.

Units are converted from molecule to mole.

get (speciesObj, "InitialAmountUnits™)

ans =
mole

The InitialAmount value is changed.

get (speciesObj, "InitialAmount®)

ans =

3.8192e-023

More About

. “sbioshowunits

”»

See Also

sbioshowunits
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sbiocopylibrary

Copy library to disk

Syntax

sbiocopylibrary (“kineticlaw®,'LibraryFileName')
sbiocopylibrary (“unit®,'LibraryFileName")

Description

sbiocopylibrary ("kineticlaw®, 'LibraryFileName') copies all user-defined
kinetic law definitions to the file LibraryFileName.sbklib and places the copied file
in the current directory.

sbiocopylibrary (“unit®,'LibraryFileName ") copies all user-defined units and
unit prefixes to the file LibraryFileName.sbulib.

To get the kinetic law definitions that are in the built-in or user-
defined libraries, first create a root object using sbioroot, then use the
commands get(rootObj.BuiltinLibrary, "KineticLaws") or
get(rootObj .UserDefinedLibrary, "KineticLaws").

To add a kinetic law definition to the user-defined library, use sbioaddtolibrary.

To add a unit to the user-defined library, use sbiounit followed by
sbioaddtolibrary. To add a unit prefix to the user-defined library, use
sbiounitprefix followed by sbioaddtolibrary.

Examples

Create a kinetic law definition, add it to the user-defined library, and then copy the user-
defined kinetic law library to a .sbklib file.

1 Create a kinetic law definition.

abstkineticlawObj = sbioabstractkineticlaw("mylawl”, "(kl1*s)/(k2+kl+s)");
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2 Add the new a kinetic law definition to the user-defined library.

sbioaddtolibrary(abstkineticlawObj);

sbioaddtolibrary adds the kinetic law definition to the user-defined library. You
can verify this using sbiowhos.

sbiowhos -kineticlaw -userdefined
SimBiology Abstract Kinetic Law Array

Index: Library: Name: Expression:
1 UserDefined my lawl (k1*s)/(k2+k1+s)

3 Copy the user-defined kinetic law library.

sbiocopylibrary (“kineticlaw®, "myLibFile™)
4 Verify with sbiowhos.

sbiowhos -kineticlaw myLibFile

See Also

sbioaddtolibrary | sbioabstractkineticlaw | sbioremovefromlibrary |
sbiounit | sbiounitprefix
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sbiodesktop

Open SimBiology desktop for modeling and simulation

Syntax
sbiodesktop

sbiodesktop(modelObj)
sbiodesktop(File)

Input Arguments

modelObj SimBiology model object or an array of model objects.

File String specifying a file name or path and file name of an sbproj file. If
you specify only a file name, that file must be on the MATLAB search
path or in the MATLAB Current Folder.

Description
sbiodesktop opens the SimBiology desktop, which lets you:
+  Build a SimBiology model by representing reaction pathways and entering kinetic

data for the reactions.

* Import or export SimBiology models to and from the MATLAB workspace or from a
Systems Biology Markup Language (SBML) file.

+  Modify an existing SimBiology model.
+ Simulate a SimBiology model through individual or ensemble runs.
*  View results from the simulation.

*  Perform analysis tasks such as sensitivity analysis, parameter and species scans, and
calculation of conserved moieties.

*  Create and/or modify user-defined units and unit prefixes.

+ Create and/or modify user-defined kinetic laws.
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sbiodesktop(modelObj) opens the SimBiology desktop with modelObj, a SimBiology
model object. If there is a project open in the SimBiology desktop, this command adds
modelObj to the project.

sbiodesktop(File) opens the project specified by File in the SimBiology desktop.
File is a string specifying a file name or path and file name of an sbproj file. If you
specify only a file name, that file must be on the MATLAB search path or in the
MATLAB Current Folder. If a project is open in the desktop, the software replaces it with
the new project, after prompting you to save any changes.

The Parent property of a SimBiology model object is set to the SimBiology root object.
The root object contains a list of model objects that are accessible from the MATLAB
command line and from the SimBiology desktop. Because both the command line and the
desktop point to the same model object in the Root object, changes you make to the
model at the command line are reflected in the desktop, and vice versa.

Note: The sbioreset command removes all models from the root object. Therefore, this
command also removes all models from the SimBiology desktop.

Examples

Create a SimBiology model in the MATLAB workspace, and then open the SimBiology
desktop with the model:

modelObj = sbiomodel("cell*);
sbiodesktop(modelObj)

See Also

sbioroot | sbiofittool | simbiology
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sbiodose

Construct dose object

Syntax

doseObj = sbiodose("DoseName™)

doseObj = sbiodose("DoseName®™, “DoseType™)

doseObj = sbiodose(...'PropertyName®, PropertyValue...)

Inputs

DoseName Name of the dose object.

DoseType Selects which type of dose object to construct. Enter either

"schedule”® or "repeat*

+ "schedule”creates a ScheduleDose object and defines
the dose with a time array, amount array, and rate
array.

* "repeat”creates a RepeatDose object and defines the
dose with a dose amount, number of dose repetitions, and
the time between doses.

Output Arguments
‘doseObj |ScheduleDoseorRepeatDoseobﬁmt
Description

doseObj = sbiodose("DoseName*™) constructs a SimBiology RepeatDose object
(doseObj), assigns DoseName to the property Name, and assigns []to the property
Parent.
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doseObj = sbiodose("DoseName®™, "DoseType") constructs either a SimBiology
ScheduleDose object or RepeatDose object (dose0Obj).

doseObj = sbiodose(...'PropertyName®", PropertyValue...) defines dose
object properties. You can enter the property name/property value pairs in any format
supported by the function set (for example, name-value string pairs, structures, and
name-value cell array pairs).

You can view additional doseObj properties with the get command and modify
doseObj properties with the set command.

Examples

Increase Drug Concentration in a One-Compartment Model via First-order Dosing

This example shows how to set up a dosing regimen that follows the first-order
absorption kinetics.

Background

Suppose you have a one-compartment model with a species named drug that represents
the total amount of drug in the body. The drug is removed from the body via the first-
order elimination represented by the reaction drug -> null, with the elimination rate
constant ke. In other words, the drug concentration versus the time profile follows the

monoexponential decline 't = Cpe ™ 'l, where C' is the drug concentration at time t, Co
1s the initial concentration, and ke is the elimination rate constant. This example shows
how to set up such a one-compartment model, and increase the drug concentration in the
system by the first-order absorption.

Creat a One-compartment Model
Create a SimBiology model named onecomp.
ml = sbiomodel ("onecomp®);

Define the drug elimination by adding a reaction drug -> null to the model. The drug
species represents the total amount of drug in the compartment.

rl = addreaction(ml, "drug -> null®);
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Note that a compartment and the species drug are automatically created, and drug is
added to the compartment. The nul I species is a reserved species that acts as a sink in
this reaction.

Add a mass action kinetic law to the reaction. This kinetic law defines the drug
elimination to follow the first-order kinetics.

k1 = addkineticlaw(rl, "MassAction®);

Define the elimination rate parameter ke and add it to the kinetic law.
pl = addparameter(kl, "ke","Value®,1.0, "ValueUnits", "1/hour®);

Specify the rate parameter ke as the forward rate parameter of the reaction by
setting the ParameterVariableNames property of kinetic law object k2. This allows
SimBiology to determine the reaction rate for drug -> null reaction.

kl.ParameterVariableNames = "ke";
Set up the First-order Dosing

Add a reaction that represents the drug absorption using the second species dose. It
represents an intermediate species that will be dosed directly and is required to set up
the first-order absorption kinetics.

r2 = addreaction(ml, "dose -> drug®);

Add a mass action kinetic law to the reaction. This kinetic law defines the drug
absorption to follow the first-order kinetics.

k2 = addkineticlaw(r2, "MassAction®);
Define the absorption rate parameter ka and add it to the kinetic law.
p2 = addparameter(k2, "ka","Value®",0.1, "ValueUnits", "1/hour®);

Specify the rate parameter ka as the forward rate parameter of the reaction by
setting the ParameterVariableNames property of kinetic law object k1. This allows
SimBiology to determine the reaction rate for dose -> drug reaction.

k2 .ParameterVariableNames = “"ka“®;

Suppose you want to increase the drug concentration in the system by administering a
series of doses: 250 mg three times a day (t.i.d) for two days. Specify the amount of the
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dose (Amount), the time interval between each dose (Interval), and the total number
of doses (RepeatCount). You also need to set the Active property of the dose object to
true so that the dose will be applied to the model during simulation. RepeatCount was
set to 5, instead of 6 since it represents the number of doses after the first dose at the
default dose start time (d1.StartTime = 0).

dl = sbiodose("dl", "repeat”);

dl.Amount = 250;

dl.AmountUnits = "milligram”;

di.Interval = 8;

dl.TimeUnits = "hour”;

dl.RepeatCount = 5;
dl.Active = true;

Specify the target species of the dose object. The target must be the dose species, not the
drug species, so that the drug absorption follows the first-order kinetics.

dl.TargetName = "dose”;

Simulate the Model

Change the simulation stop time to 48 hours to match the dosing schedule.
cs = getconfigset(ml);

cs.StopTime = 48;
cs.TimeUnits = "hour”;

In addition, do not log the dose species data as you are mainly interested in monitoring
the drug species which is the drug concentration in the system. This makes visualizing
the species in a plot more convenient. To accomplish this, set the StatesTolLog property
to include the species drug only.

cs.RuntimeOptions.StatesToLog = {"drug"};

Simulate the model using the dosing schedule defined by the |d1 |dose object.
[t,sd,species] = sbiosimulate(ml,dl);

Plot Results

Plot the concentration versus the time profile of the drug in the compartment.

plot(t,sd);
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legend(species, "Location”, "NorthWest");
xlabel ("Hours");
ylabel ("Drug Concentration®);
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Add a Series of Bolus Doses to a One-Compartment Model
This example shows how to add a series of bolus doses to one-compartment model.
Background
Suppose you have a one-compartment model with a species named drug that represents

the total amount of drug in the body. The drug is removed from the body via the first-
order elimination represented by the reaction drug -> null, with the elimination rate
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constant ke. In other words, the drug concentration versus the time profile follows the

monoexponential decline €'t = Cye b ! where C' is the drug concentration at time t, Co
1s the initial concentration, and ke is the elimination rate constant. This example shows
how to set up such a one-compartment model and administer a series of bolus doses,
namely 250 mg three times a day (tid) for two days.

Create a One-compartment Model

First create a SimBiology model named onecomp.

ml = sbiomodel (“onecomp®);

Define the elimination of the drug from the system by adding a reaction drug -> null
to the model.

rl = addreaction(ml, "drug -> null®);

The species drug is automatically created and the reaction is added to the compartment.
The nul I species is a reserved species that acts as a sink in this reaction.

Add a mass action kinetic law to the reaction. This kinetic law defines the drug
elimination to follow the first-order kinetics.

k1l = addkineticlaw(rl, "MassAction");

Define the elimination rate parameter ke and add it to the kinetic law.

pl = addparameter(kl, "ke","Value®,1.0, "ValueUnits", "1/hour”);

Specify the rate parameter ke as the forward rate parameter of the reaction by
setting the ParameterVariableNames property of kinetic law object k1. This allows
SimBiology to determine the reaction rate for drug -> null reaction.

kl.ParameterVariableNames = "ke";

Set up a Series of Bolus Doses

Suppose you want to increase the drug concentration in the system by administering

a series of bolus doses: 250 mg three times a day (tid) for two days. Create a repeat

dose object. Specify the amount of the dose (Amount), the dose target, the time interval
between each dose (Interval), and the total number of doses (RepeatCount). You also

141
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need to set the Active property of the dose object to true so that the dose is applied to
the model during simulation.

dl = sbiodose("dl1", "repeat”);
dl.Amount = 250;
dl.AmountUnits = "milligram”;
dl.TargetName = "drug”;
di.Interval = 8;
dl.TimeUnits = "hour”;
d1.RepeatCount = 5;
dl.Active = true;

RepeatCount was set to 5, instead of 6 since it represents the number of doses after the
first dose at the default dose start time (d1.StartTime =0).

Simulate the Model

Change the simulation stop time to 48 hours to match the dosing schedule defined by the
d1 dose object.

cs = getconfigset(ml);

cs.StopTime = 48;

cs.TimeUnits = "hour”;

[t,sd,species] = sbiosimulate(ml,dl);

Plot Results

Plot the concentration versus the time profile of the drug in the system.

plot(t,sd);

legend(species);

xlabel ("Hours®);

ylabel ("Drug Concentration®);
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Increase Drug Concentration in a One-Compartment Model via Zero-order Dosing

This example shows how to set up a dosing regimen that follows the zero-order
absorption kinetics.

Background

Suppose you have a one-compartment model with a species named drug that represents
the total amount of drug in the body. The drug is removed from the body via the first-
order elimination represented by the reaction drug -> null, with the elimination rate

constant ke. In other words, the drug concentration versus the time profile follows the
monoexponential decline Cy = Cpe™*

! where C' is the drug concentration at time t, Co
1s the initial concentration, and ke is the elimination rate constant. This example shows
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how to set up such a one-compartment model and increase the drug concentration in the
compartment via the zero-order absorption that takes 25 hours to administer the total
dose amount of 250 mg.

Create a One-compartment Model

Create a SimBiology model named onecomp.

ml = sbiomodel ("onecomp™);

Define the elimination of the drug from the system by adding a reaction drug -> null
to the model.

rl = addreaction(ml, "drug -> null®);

The species drug is automatically created and added to the compartment. The null
species 1s a reserved species that acts as a sink in this reaction.

Add a mass action kinetic law to the reaction. This kinetic law defines the drug
elimination to follow the first-order kinetics.

k1l = addkineticlaw(rl, "MassAction");

Define the elimination rate parameter ke and add it to the kinetic law.

pl = addparameter(kl, "ke","Value®,1.0, "ValueUnits", "1/hour®);

Specify the rate parameter ke as the forward rate parameter of the reaction by
setting the ParameterVariableNames property of kinetic law object k1. This allows
SimBiology to determine the reaction rate for drug -> null reaction.

kl.ParameterVariableNames = "ke";

Set up Zero-order Dosing

To set up zero-order dosing, first create a zero-order duration parameter p2 that
represents the time it takes to administer a dose. Next, specify the amount of the dose
(Amount), the dose target (TargetName), and the name of the zero-order duration
parameter (DurationParameterName). You also need to set the Active property of the
dose object to true so that the dose is applied to the model during simulation.

p2 = addparameter(ml, "duration®, "Value®,25,"ValueUnits", "hour®);
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dl = sbiodose("d1%);

dl.Amount = 250;

dl._AmountUnits = "milligram”;

dl.TargetName = “drug”;

dl._DurationParameterName = “duration®; %Name of the duration parameter |p2]|
dl.Active = true;

Simulate the Model

Change the simulation stop time to 48 hours to see the complete time profile. Apply the
dosing schedule defined by d1 to the model during simulation.

cs = getconfigset(ml);

cs.StopTime = 48;

cs.TimeUnits = "hour”;

[t,sd,species] = sbiosimulate(ml,dl);

Plot results

Plot the concentration versus the time profile of the drug in the compartment.
plot(t,sd);

legend(species);

xlabel ("Hours");
ylabel ("Drug Concentration®);
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Add an Infusion Dose to a One-Compartment Model

This example shows how to add a constant-rate infusion dose to one-compartment model.

Background

Suppose you have a one-compartment model with a species named drug that represents
the total amount of drug in the body. The drug is removed from the body via the first-
order elimination represented by the reaction drug -> null, with the elimination rate
constant ke. In other words, the drug concentration versus the time profile follows the

monoexponential decline Cr = Coe ™ r’ where C' is the drug concentration at time t, Co
is the initial concentration, and ke is the elimination rate constant. This example shows
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how to set up such a one-compartment model and add an infusion dose at a constant rate
of 10 mg/hour for the total dose amount of 250 mg.

Create a One-compartment Model

Create a SimBiology model named onecomp.

ml = sbiomodel ("onecomp™);

Define the elimination of the drug from the system by adding a reaction drug -> null
to the model.

rl = addreaction(ml, "drug -> null™);

The species drug is automatically created and added to the compartment. The null
species is a reserved species that acts as a sink in this reaction.

Add a mass action kinetic law to the reaction. This kinetic law defines the drug
elimination to follow the first-order kinetics.

k1l = addkineticlaw(rl, "MassAction");

Define the elimination rate parameter ke and add it to the kinetic law.

pl = addparameter(kl, "ke","Value®,1.0, "ValueUnits","1/hour®);

Specify the rate parameter ke as the forward rate parameter of the reaction by
setting the ParameterVariableNames property of kinetic law object k1. This allows
SimBiology to determine the reaction rate for drug -> null reaction.

kl.ParameterVariableNames = “"ke";

Set up an Infusion Dose

Specify the amount of the dose (Amount), the dose target (TargetName), and the infusion
rate (Rate). You also need to set the Active property of the dose object to true so that
the dose is applied to the model during simulation.

dl = sbiodose("d1");
dl.Amount = 250;
dl.TargetName = "drug”;
dl.Rate = 10;
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dl._RateUnits = "milligram/hour”;
dl.Active = true;

Simulate the Model

Change the simulation stop time to 48 hours to see the complete time course. Apply the
dosing schedule defined by d1 to the model during simulation.

cs = getconfigset(ml);

cs.StopTime = 48;

cs.TimeUnits = "hour”;

[t,sd,species] = sbiosimulate(ml,dl);

Plot results

Plot the concentration versus the time profile of the drug in the system.
plot(t,sd);

legend(species);

xlabel ("Hours");
ylabel ("Drug Concentration®);
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More About

. Model object
. ScheduleDose object
. RepeatDose object

See Also

adddose | getdose | removedose | copyobj | get | set
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sbioensembleplot

Show results of ensemble run using 2-D or 3-D plots

Syntax

sbioensembleplot(simdataObj)
sbioensembleplot(simdataObj, Names)
sbioensembleplot(simdataObj, Names, Time)

FH = sbioensembleplot(simdataObj, Names)

FH = sbioensembleplot(simdataObj, Names, Time)

Arguments

simdataObj An object that contains simulation data. You can generate a
simdataObj object using the function sbioensemblerun. All
elements of simdataObj must contain data for the same states in
the same model.

Names Either a string or a cell array of strings. Names may include
qualified names such as "CompartmentName.SpeciesName "
or "ReactionName.ParameterName" to resolve ambiguities.
Specifying {} for Names plots data for all states contained in
simdataObj.

Time A numeric scalar value. If the specified Time is not an element
of the time vectors in simdataObj, then the function resamples
simdataObj as necessary using linear interpolation.

FH Array of handles to figure windows.

Description

sbioensembleplot(simdataObj) shows a 3-D shaded plot of time-varying
distribution of all logged states in the SimData array simdataObj. The
sbioensemblerun function plots an approximate distribution created by fitting a
normal distribution to the data at every time step.
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sbioensembleplot(simdataObj, Names) plots the distribution for the data specified
by Names.

sbioensembleplot(simdataObj, Names, Time) plots a 2-D histogram of the actual
data of the ensemble distribution of the states specified by Names at the particular time
point Time.

FH = sbioensembleplot(simdataObj, Names) returns an array of handles FH, to
the figure window for the 3-D distribution plot.

FH = sbioensembleplot(simdataObj, Names, Time) returns an array of handles
FH, to the figure window for the 2-D histograms.

Examples

This example shows how to plot data from an ensemble run without interpolation.

1 The project file, radiodecay.sbproj, contains a model stored in a variable called
ml. Load ml into the MATLAB workspace.
sbioloadproject("“radiodecay.sbproj®, " ml1®);

2 Change the solver of the active configuration set to be ssa. Also, adjust the

LogDecimation property on the SolverOptions property of the configuration set
to reduce the size of the data generated.

cs = getconfigset(ml, “active®);
set(cs, "SolverType®, "ssa”);
so = get(cs, “SolverOptions©);
set(so, "LogDecimation®, 10);

3 Perform an ensemble of 20 runs with no interpolation.

simdataObj = sbioensemblerun(ml, 20);
4  Create a 2-D distribution plot of the species "z" at time = 1.0.

FH1 = sbioensembleplot(simdataObj, "z", 1.0);
5 Create a 3-D shaded plot of both species.

FH2 = sbioensembleplot(simdataObj, {"x","z"});

See Also

sbioensemblerun | sbioensemblestats | sbiomodel
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sbioensemblerun

Multiple stochastic ensemble runs of SimBiology model

Syntax

simdataObj
simdataObj
simdataObj
simdataObj
Interpolation)

sbioensemblerun(modelObj, Numruns)
sbioensemblerun(modelObj, Numruns, Interpolation)
sbioensemblerun(modelObj, Numruns, configsetObj)
sbioensemblerun(modelObj, Numruns, configsetObj,

simdataObj = sbioensemblerun(modelObj, Numruns, variantObj)
simdataObj = sbioensemblerun(modelObj, Numruns, variantObj,

Interpolation)

simdataObj = sbioensemblerun(modelObj, Numruns, configsetObj,

variantObj)

simdataObj = sbioensemblerun(modelObj, Numruns, configsetObj,
variantObj, Interpolation)

Arguments

simdataobj

An array of SimData objects containing simulation data
generated by sbioensemblerun. All elements of simdataObj
contain data for the same states in the same model.

modelObj

Model object to be simulated.

Numruns

Integer scalar representing the number of stochastic runs to
make.

Interpolation

String variable denoting the interpolation scheme to be used
if data should be interpolated to get a consistent time vector.
Valid values are "linear” (linear interpolation), *zoh" (zero-
order hold), or *oFF" (no interpolation). Default is "off". If
interpolation is on, the data is interpolated to match the time
vector with the smallest simulation stop time.
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configsetObj Specify the configuration set object to use in the ensemble
simulation. For more information about configuration sets, see
Configset object.

variantObj Specify the variant object to apply to the model during the
ensemble simulation. For more information about variant objects,
see Variant object.

Description

simdataObj = sbioensemblerun(modelObj, Numruns) performs a stochastic
ensemble run of the SimBiology model object (model0bj), and returns the results
in simdataObj, an array of SimData objects. The active configset and the active
variants are used during simulation and are saved in the output, SimData object
(simdataObj).

sbioensemblerun uses the settings in the active configset on the model object
(modelObj) to perform the repeated simulation runs. The SolverType property of

the active configset must be set to one of the stochastic solvers: "ssa”, "expltau”, or
"impltau®. sbioensemblerun generates an error if the SolverType property is set to
any of the deterministic (ODE) solvers.

simdataObj = sbioensemblerun(modelObj, Numruns, Interpolation)
performs a stochastic ensemble run of a model object (model0bj), and interpolates the
results of the ensemble run onto a common time vector using the interpolation scheme
(Interpolation).

simdataObj = sbioensemblerun(modelObj, Numruns, configsetObj) performs
an ensemble run of a model object (model0bj), using the specified configuration set
(configsetObj).

simdataObj = sbioensemblerun(modelObj, Numruns, configsetObj,
Interpolation) performs an ensemble run of a model object (modelObj), using the
specified configuration set (configsetObj), and interpolates the results of the ensemble
run onto a common time vector using the interpolation scheme (Interpolation).

simdataObj = sbioensemblerun(modelObj, Numruns, variantObj) performs an
ensemble run of a model object (model0bj), using the variant object or array of variant
objects (variantObj).
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simdataObj = sbioensemblerun(modelObj, Numruns, variantObj,
Interpolation) performs an ensemble run of a model object (model0Obj), using

the variant object or array of variant objects (variant0Obj), and interpolates the
results of the ensemble run onto a common time vector using the interpolation scheme
(Interpolation).

simdataObj = sbioensemblerun(modelObj, Numruns, configsetObj,
variantObj) performs an ensemble run of a model object (modelObj), using the
configuration set (configsetObj), and the variant object or array of variant objects
(variantObj). If the configuration set object (configsetObj) is empty, the active
configset on the model is used for simulation. If the variant object (variant0Obj) is
empty, then no variant (not even the active variants in the model) is used for the
simulation.

simdataObj = sbioensemblerun(modelObj, Numruns, configsetObj,
variantObj, Interpolation) performs an ensemble run of a model object
(modelObj), using the configuration set (configset0bj), and the variant object or array
of variant objects (variantObj), and interpolates the results of the ensemble run onto a
common time vector using the interpolation scheme (Interpolation).

Examples

This example shows how to perform an ensemble run and generate a 2-D distribution
plot.

1 The project file, radiodecay .sbproj, contains a model stored in a variable called
ml. Load ml into the MATLAB workspace.

sbioloadproject("“radiodecay.sbproj®, " ml1®);

2 Change the solver of the active configset to be ssa. Also, adjust the LogDecimation
property on the SolverOptions property of the configuration set.

cs = getconfigset(ml, “active®);
set(cs, "SolverType®, "ssa”);
so = get(cs, °“SolverOptions®);
set(so, "LogDecimation®, 10);

Tip The LogDecimation property lets you define how often the simulation data is
recorded as output. If your model has high concentrations or amounts of species, or a
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long simulation time (for example, 600s), you can record simulation data less often
to manage the amount of data generated. Be aware that by doing so you might miss
some transitions if your model is very dynamic. Try setting LogDecimation to 10 or
more.

3 Perform an ensemble of 20 runs with linear interpolation to get a consistent time
vector.

simdata = sbioensemblerun(ml, 20, "linear™);

4 Create a 2-D distribution plot of the species "z" at a time = 1.0.

FH = sbioensembleplot(simdata, "z", 1.0);

See Also

addconfigset | getconfigset | shioensemblestats | sbioensembleplot |
setactiveconfigset | SimData object
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sbioensemblestats

Get statistics from ensemble run data

Syntax

[t,m] = sbioensemblestats(simDataObj)
[t,m,v] = sbioensemblestats(simData0Obj)
[t,m,v,n] = sbioensemblestats(simDataObj)

Arguments

t

Vector of doubles that holds the common time vector after
interpolation.

Matrix of mean values from the ensemble data. The number

of rows in m is the length of the common time vector t after
interpolation and the number of columns is equal to the number
of species. The species order corresponding to the columns of m
can be obtained from any of the SimData objects in simDataObj
using selectbyname

simDataObj

A cell array of SimData objects, where each SimData object holds
data for a separate simulation run. All elements of simDataOb j
must contain data for the same states in the same model. When
the time vectors of the elements of simDataObj are not identical,
simDataObj is first resampled onto a common time vector (see
interpolation below).

Matrix of variance obtained from the ensemble data. v has the
same dimensions as .

Cell array of strings that holds names whose mean and variance
are returned in m and v, respectively. The number of elements in
n is the same as the number of columns of m and v. The order of
names in N corresponds to the order of columns of m and v.

names

Either a string or a cell array of strings. names may include
qualified names such as "CompartmentName.SpeciesName*"
or "ReactionName.ParameterName" to resolve ambiguities. If
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you specify empty {} for names, sbioensemblestats returns
statistics on all time courses contained in simDataObj.

interpolation String variable denoting the interpolation method to be used

if data is to be interpolated to get a consistent time vector. See
resample for a list of interpolation methods. Default is "off".
If interpolation is on, the data is interpolated to match the time
vector with the smallest simulation stop time.

Description

[t,m] = sbioensemblestats(simDatalObj) computes the time-dependent ensemble
mean M of the ensemble data simDataObj obtained by running sbioensemblerun.

[t,m,v] = sbioensemblestats(simDataObj) computes the time-dependent
ensemble mean m and variance Vv for the ensemble run data simDataObj.

[t,m,v,n] = sbioensemblestats(simDataObj) computes the time-dependent
ensemble mean m and variance v for the ensemble run data simDataObj. Each column of
m or v describes the ensemble mean or variance of some state as a function of time.

Examples

The project file, radiodecay.sbproj, contains a model stored in a variable called m1.
Load m1 into the MATLAB workspace.

1 Load a SimBiology model m1 from a SimBiology project file.

sbioloadproject(“radiodecay.sbproj®, " ml");
2 Change the solver of the active configuration set to be ssa. Also, adjust the
LogDecimation property on the SolverOptions property of the configuration set.

cs = getconfigset(ml, "active”);
set(cs, "SolverType®, "ssa’);
so = get(cs, "SolverOptions©);
set(so, "LogDecimation®, 10);

3 Perform an ensemble of 20 runs with no interpolation.

simDataObj = sbioensemblerun(ml, 20);
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4 Get ensemble statistics for all species using the default interpolation method.

[T,M,V] = sbioensemblestats(simbataObj);

5 Get ensemble statistics for a specific species using the default interpolation scheme.

[T2,M2,V2] = sbioensemblestats(simDataObj, {"z"});

See Also

sbioensemblerun | sbioensembleplot | sbiomodel
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sbiofit

Perform nonlinear least-squares regression

Syntax
FfitResults = sbiofit(sm,grpData,responseMap,estiminfo)
FitResults = sbiofit(sm,grpData,responseMap,estiminfo,dosing)

FfitResults = sbiofit(sm,grpData,responseMap,estiminfo,dosing,
functionName)

fitResults = sbiofit(sm,grpbData,responseMap,estiminfo,dosing,
functionName,options)

FitResults = sbiofit(sm,grpData,responseMap,estiminfo,dosing,
functionName,options,variants)

FfitResults = sbiofit(_,Name,Value)

[fitResults,simdata] = sbiofit( )

Description

fitResults = sbiofit(sm,grpData,responseMap,estiminfo) estimates
parameters of a SimBiology model sm using nonlinear least-squares regression.

grpData is a groupedData object specifying the data to fit. responseMap is a string
or cell array of strings that maps model components to response data in grpData.
estimatedInfo is an estimatedInfo object that defines the estimated parameters
in the model sm.

If you have specified bound constraints in estiminfo, sbiofit uses the first available
function among the following: fmincon, nlinfit, or fminsearch.

If there are no bound constraints, sbiofit uses the first available function among the
following: nlinfit, fminunc, or fminsearch.

nlinfit requires Statistics Toolbox™, and fmincon and fminunc require Optimization
Toolbox™,
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By default, each group in grpData is fit separately, resulting in group-specific parameter
estimates. If the model contains active doses and variants, they are applied during the
simulation.

fitResults = shiofit(sm,grpData,responseMap,estiminfo,dosing) uses the
dosing information specified by a matrix of SimBiology dose objects dosing instead of
using the active doses of the model sm if there is any.

FfitResults = shiofit(sm,grpData,responseMap,estiminfo,dosing,
FfunctionName) uses the estimation function specified by functionName. If the specified
function is unavailable, a warning is issued and the first available default function is
used.

FfitResults = sbiofit(sm,grpData,responseMap,estiminfo,dosing,
functionName,options) uses the additional options specified by options for the
function functionName.

FfitResults = sbiofit(sm,grpData,responseMap,estiminfo,dosing,
functionName,options,variants) applies variant objects specified as variants
instead of using any active variants of the model.

FfitResults = sbhiofit(_,Name,Value) uses additional options specified by one or
more Name,Value pair arguments.

[FfitResults,simdata] = sbiofit( ) also returns a vector of SimData objects
simdata using any of the input arguments in the previous syntaxes.

Note:

* sbiofit unifies sbionlinfit and sbioparamestim estimation functions. Use
sbiofit to perform nonlinear least-squares regression.

* sbiofit simulates the model using a SimFunction object, which automatically
accelerates simulations by default. Hence it is not necessary to run sbioaccelerate
before you call sbioFit.

Examples

Fit a One-Compartment Model to an Individual's PK Profile

Background
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This example shows how to fit an individual's PK profile data to one-compartment model
and estimate pharmacokinetic parameters.

Suppose you have drug plasma concentration data from an individual and want to

estimate the volume of the central compartment and the clearance. Assume the drug
concentration versus the time profile follows the monoexponential decline Cy = Cye ™" f,

where C' is the drug concentration at time t, C is the initial concentration, and ¥« is
the elimination rate constant that depends on the clearance and volume of the central

compartment ke = ClLJV,

The synthetic data in this example was generated using the following model and
parameters:

*  One-compartment model with bolus dosing and first-order elimination

* Volume of the central compartment (Central) = 1.70 liter

* Clearance parameter (Cl_Central) = 0.55 liter/hour

*  Constant error model

Load Data and Visualize

The data is stored as a table with variables Time and Conc that represent the time
course of the plasma concentration of an individual after an intrav